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Pesiome

C nomouubio GPS/GSM-TpekuHra GbiAn M3yueHbl MUrpaumMm 6 HeCcOBEpLUEHHOAETHWUX CTepBsiTHUKOB (Neophron
percnopterus), noMeyeHHbIX B ropax Kaparay (Kaszaxcran) B 2022 r. Ot ntuu 3a 2022 u 2023 rr. ObIAM MOAYYEHBI
36063 Aokauwii. [NocArerHe3a0Boi MepUOA C MOMEHTa OCTAaBAEHMS FHE3Aa M A0 HaydaAa MUIpaumnn AMMACS oT 15 Ao 34
AHEN, NpM4€M OH ObIA KOPOYE Y CaMOK M AAMHHEe Y caMLOB. [TAOLLaAb MHAMBMAYaAbHbIX Y4aCTKOB B HaTaAbHOW 00-
AACTU, ONPEAEAEHHBIX Kak MUHUMaAbHbIN KOHBEKCHBbIA noAnrod (MCP 100%), BapbupoBaaa ot 1,3 ao 1560 km?, cocTa-
BMB B cpeaHem (n=6) 419,2%610,5 km?. CTapT MUrpaLmMn CTEPBSATHUKOB MPOM3OLLEA C 5 Mo 23 CeHTSOps, MUrpaLms
AAMAACH 13-28 AHEN. AUCTaHUMM OCEHHEeN MUrpaLmn CTEPBSTHUKOB AO MeCTa 3MMOBKM cocTasman 2038,8-3995,9,
B cpeaHem 2764,87+674,11 km no Toukam Aokaumii n 1160,3-1893,2, B cpeaHem 1656,45+255,53 kKM No NpsiMoi.
Bce nTuubl yaauHo AOCTUIAM MeCT 3uMoBKHM B Haccelite MHaa. K cepeanHe 2-# 31uMbl Ha CBA3M OCTaAOCh 3 MTULbI, 3U-
MyIOLLIMX M AeTylolumx B [Nakucranckom Kawumupe Ha rpaHmue ¢ Muaweii (1 oc.) n B PaaxacTtare (2 oc.). Asa cTepssaT-
HUKa ObIAU OTAOBAEHbLI MECTHBIMM XKMUTeAsMM B [TakucTaHe, OAMH OTNYyLLEH C TPEKEPOM, C APYroro Tpekep ObIA CHAT,
nepeaaH cneucAy>kbam u yHuuToxeH. [Naollasb, oxBadeHHas nepemMeLleHnaMmn CTEPBATHUKOB Ha MecTe 3MMOBKM B
TedeHnn 100 ycAOBHbIX AHel, cocTaBuaa: MCP — 4512,8-62110,3, B cpearem 23264,1£22371,7 km? u Kernel 95% —
239,4-7429,0, B cpeaHem 2390,91+2625,8 km?.

PexomeHayemasn umtata: Kapsikun M.B., Hukonenko 3.1, Lnpsies O.B., lNyanukosa M., Kanténkuna A.l., AHApe-
eHkoBa H.I. Tepsble pe3yAbTaTbl MPOCAEXKMBAHUS C MOMOLLbBIO TPEKePOB HECOBEPLUEHHOAETHUX CTEPBATHUKOB M3
Kapatay, KasaxcraH. — MNepHatble XMLLHKKM 1 nx oxpaHa. 2023. Ne 47. C. 69-125. DOI: 10.19074/1814-8654-2023-
47-69-125 URL: http://rrren.ru/ru/archives/35701

Kalo4eBble cA0Ba: nepHaTble XULLIHMKM, XULLHbIE NTHLIbI, cTepBsTHUK, Neophron percnopterus, GPS/GSM-TeaemeTpus,
murpauns, Kapatay, KasaxcraH.

Mocrynuaa B peaakumio: 20.12.2023 r. Mpuusta k nybankaunn: 30.12.2023 1.

Abstract

Using GPS/GSM tracking, the migrations of 6 juvenile Egyptian Vultures (Neophron percnopterus) tagged in the Karatau
Mountains (Kazakhstan) in 2022 were studied. 36,064 locations were obtained from birds in 2022 and 2023. The post-
fledging period from the moment of leaving the nest until the start of migration lasted from 15 to 35 days, and it was
shorter in females and longer in males. The area of individual sites on the natal territory defined as the minimum convex
polygon (MCP 100%) varied in size from 1.3 to 1560 km?, averaging (n=6) 419.2+610.5 km?. The start of the migration
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of Egyptian Vultures occurred from September 5 to 23, which lasted 13-28 days. The distances of the autumn Egyp-
tian Vulture migration to the wintering site were 2038.8-3995.9, on average 2764.87+674.11 km at location points
and 1160.3-1893.2, on average 1656.45=255.53 km in a straight line. All birds successfully reached their wintering
grounds in the Indus basin. By the middle of the second winter, 3 birds remained in Pakistani Kashmir on the border
with India (1 ind.) and Rajasthan (2 ind.). Two Egyptian Vultures were captured by local residents in Pakistan, one was
released still bearing its tracker, while the tracker was removed from the other and handed over to intelligence agencies
and destroyed. During the 100 day period, the area covered by movements of the Egyptian Vultures at the wintering
site was: MCP — 4512.8-62110.3, on average 23264.1x22371.7 km? and Kernel 95% — 239.4-7429.0, on average

2390.91%2625.8 km?.

Recommended citation: Karyakin 1.V., Nikolenko E.G., Shiriaev O.V., Pulikova G.I., Kaptyonkina A.G., Andreyen-
kova N.G. First Results of Tracking of Juvenile Egyptian Vultures from Karatau, Kazakhstan. — Raptors Conservation.
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Beeaenue

CrepssathHuk (Neophron percnopterus) —
TUMWUYHBIA AQAbHMIA MMUIPaHT, pacrnpocTpa-
HEHHbIA B apuWAHBIX AaHALadpTax Adppukm
n EBpasun (Orta et al., 2020). B KasaxcraHe
HaXOAMTCS Ha CEBEPHOM rpaHuLIe FTHE3AOBOIO
apeana, rae B lOxHom KasaxcraHe B ropax
Kapatay cocpeaoToyeHa camasi KpyrnHas ro-
nyasaumna 31oro suaa (Kapsakmd u ap., 2022;
Karyakin et al., 2023).

MMyT™™ Murpaumm u mecrta 3MMOBKM CTep-
BSITHMKOB M3 €BPOMENUCKMX MOMyALUMIA W3-
ydeHbl AocTaTo4HO Xxopowo (Bijlsma, 1981;
Sutherland, Brooks, 1981; Yom-Tov, 1984;
Porter, Beaman, 1985; Welch, Welch, 1988;
1998; Dovrat, 1991; Shirihai, Christie, 1992;
Frumkin et al., 1995; Yosef, 1995; 1996a;
1996b; Yosef, Alon, 1997; Alon et al., 2004;
Meyburg et al., 2004; Garcia-Ripollés et al.,
2010; Michev et al., 2011; Buechley et al.,
2013; McGrady, Reyaleh, 2013; Megalli,
Hilgerloch, 2013; Rayaleh et al., 2013;
Lopez-Lopez et al., 2014; Oppel et al,
2014; 2015; 2016; 2021; Bougain, Oppel,
2016; Hukonaos u ap., 2016; KapakuH u ap.,
2018; Buechley et al., 2018a; 2018b; 2021;
Phipps et al., 2019; Murgatroyd et al., 2021),
4TO HeAb3$l CKa3aTb O CTEPBSTHMKAX M3 a3u-
aTCKMx nonyAaumnin. [lpeanoAaranocb, 4TO
NTUUbI, FHe3AslLMecs Ha tore KasaxcraHa,
3uMyIOT B GacceliHe MHaa, nepemellasch Ha
3MMOBKM B 3anaaHom LInpkym-rimanaiickom
murpaumnorHom kopuaope (3LIFTMK) (Juhant,
Bildstein, 2017). OaHako BMA MpaKTUYECKM
He PUrypuMpoBaA B BM3YyaAbHbIX Y4éTax Ha
TOuKax Yy4éTa MMIPaHTOB, a perucrpaumu
CTEPBSITHMKOB BOKPYI HMX MPUMUCHIBAAMCD
B OCHOBHOM K MECTHOMY HaceAeHMio (Zalles,
Bildstein, 2000; Den Besten, 2004). MNoatomy
AASI TOHMMAHMUSI UCTUHHBIX TYTeH MUrpaLmm
M MEeCT 3UMOBKM CTEPBSTHMKOB M3 Kasax-
cTaHa, ObIAO KpaiiHe BaXKHO MOMETUTb MTUL
YCTPOWCTBAMM CAEXEHMUS, KOTOpblE XOPOLLIO
3apekoMeHAOBaAM cebsi B M3y4YeHMM CTep-

Introduction

The Egyptian Vulture (Neophron percnop-
terus, further EV) is a typical long-distance
migrant, widespread in arid landscapes of
Africa and Eurasia (Orta et al., 2020). In Ka-
zakhstan, it is found on the northern border
of its breeding range; the largest population
of this species is concentrated in southern
Kazakhstan in the Karatau Mountains (Kar-
yakin et al., 2022; 2023).

The migration routes and wintering sites
of EVs from European populations are well
studied (Bijlsma, 1981; Sutherland, Brooks,
1981; Yom-Tov, 1984; Porter, Beaman,
1985; Welch, Welch, 1988; 1998; Dovrat,
1991; Shirihai, Christie, 1992; Frumkin
et al., 1995; Yosef, 1995; 1996a; 1996b;
Yosef, Alon, 1997; Alon et al., 2004; Mey-
burg et al., 2004; Garcia-Ripollés et al.,
2010; Michev et al., 2011; Buechley et
al., 2013; McGrady, Reyaleh, 2013; Meg-
alli, Hilgerloch, 2013; Rayaleh et al., 2013;
Lopez-Lépez et al., 2014; Oppel et al.,
2014; 2015; 2016; 2021; Bougain, Op-
pel, 2016; Nikolov et al., 2016; Karyakin et
al., 2018; Buechley et al., 2018a; 2018b;
2021; Phipps et al., 2019; Murgatroyd et
al., 2021), which cannot be said about EVs
in Asian populations. It was assumed that
birds breeding in southern Kazakhstan win-
ter in the Indus basin, moving to wintering
grounds via the Western Circum-Himalayan
migration corridor (WCHMC) (Juhant, Bild-
stein, 2017). However, the EV essentially
did not appear in visual surveys at migrant
counting points, and registrations of EVs in
those areas were attributed mainly to the
local population (Zalles, Bildstein, 2000;
Den Besten, 2004). Consequently, it was
extremely important to tag the birds with
tracking devices, a proven method in the
study of EV in recent years (Meyburg et al.,
2004; Garcfa-Ripollés et al., 2010; Karyakin
et al., 2018; Phipps et al., 2019; Buechley
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IOBenuabHbIN cTepBsiTHMK (Neophron percnopterus).
®oto M. KapsikuHa.

Juvenile Egyptian Vulture (Neophron percnopterus).
Photo by I. Karyakin.

BSITHMKOB B nocaeaHue roasl (Meyburg et al.,
2004; Garcia-Ripollés et al., 2010; Kapsikun
u ap., 2018; Phipps et al., 2019; Buechley et
al., 2021; Oppel et al., 2021).
HecoBepLUeHHOAETHME  CTEPBATHUKM U3
€BPONENCKMX MOMYAALIMIA MOCAE CBOEN nep-
BOW OCEHHEN MUIPALIMM OCTAIOTCS Ha MeCTax
3MMOBKM, MO KparHen mepe, Ha 1,5 roaa
(B HEKOTOPbIX CAyHasix AO TPEX AeT) (Yosef,
Alon, 1997; Meyburg et al., 2004; Oppel et
al., 2015). Ho xapakTepHo AM 3TO AASl a3uat-
CKMX MOMYASILIMIA OCTaBaAOCh HEU3BECTHbIM, U
TOABKO MEYEHME I0BEHMUAbHbIX MTULL YCTPOA-
CTBAMM CAEXKEHUSI MOTAO ObICTPO MPOAWTH
CBET Ha 3TOT BOMpOC.
lMoHuMaHWe BkAaaa (PakTOpOB, B COKpa-
LLIEHME YNCAEHHOCTb HACEAEHMS AAABHMX MU-
rPaHTOB, K KOTOPbIM OTHOCUTCS CTEPBSITHUK,
B pa3AMUHble CE30HbI FOAQ, KpaihiHe BaXkHO,
Tak KaK YMCAEHHOCTb MOMYASILMIA MUrpaH-
TOB B OCHOBHOM COKpallaAacb B KOHuUe XX
— Hauane XXI Beka (Sanderson et al., 2006;
Thiollay, 2006; Thaxter et al., 2010), B Tom
umncae u crepssTHukos (Cuthbert et al., 2006;
Galligan et al., 2014; Botha et al., 2017; SolB
2023). T1o3TOMy Ba)KHO BbISIBUTb «y3KME Me-
CTa» B FOAOBOM LIMKAE MUIPAHTOB, YTODbI Ha-
NPaBASITb YCUAMS MO COXPaHEHMIO BUAOB GO-
aee acpcpexTnBHo (Wilcove, Wikelski, 2008).
Meuenne nosBoasieT ycTaHOBWUTH pas-
Mepbl  MHAMBMAYaAbHbIX TEPPUTOPUIA  Kak
B HaTaAbHOW 00AACTM, TaK M Ha 3UMOBKAX,
4TO BaXKHO AASI pacuyéta OydpepHbiX 30H
(Richardson, Clinton, 1997; KapsikuH v ap.,
2017; Goodship, Furness, 2022), B KOTOpbIX
XKeAATEAbHO HEUTPaAn30oBaTb AMMMTUPYIO-
wue cpaktopbl. Mpuuém pasmepbl aTux Oy-
dpepHbIX 30H AOAXKHBI OCHOBBIBATLCS Ha M-
nupuuecknx aanHbix (Knight, Skagen, 1988).
YUnuTbiBash TO, YTO CTEPBATHUK OTHECEH K
rA06aAbHO yrpoxaembiM Biaam B KpacHom
amcte MCOI (BirdLife International, 2021),
AAS TIAGHWMPOBAHWS Mep MO ero coxpaHe-
HUIO, KpaiiHe akTyaAbHO MOHMMaHWe YpOB-
HS CMEPTHOCTM MTWL, BbISCHEHWE MPUUMH
CMEPTHOCTH 1 reorpadoum rbean.
YunuTbiBasi BbILLEOMMCAHHblE MPOGeAbl B
3HAHMSIX O Ka3aXCTaHCKMX MOMyASLMSX CTep-
BSTHMKA, 4TOObI 3aKpbiTb 3TW MpobeAbl, B
2022 r. BblA peaAr3oBaH MUAOTHbIN MPOEKT
N0 MEYEHUIO I0BEHUALHBIX CTEPBSITHUKOB B
OCHOBHOM O4are Mx pacnpocrpaHerus B Ka-
3axcraHe — B ropax Kaparay.

et al., 2021; Oppel et al., 2021) to under-
stand actual migration routes and wintering
grounds of EVs from Kazakhstan.

After their initial autumn migration, juve-
nile EVs from European populations remain in
their wintering grounds for at least 1.5 years
(in some cases up to three years) (Yosef, Alon,
1997; Meyburg et al., 2004; Oppel et al.,
2015). But whether this was common in Asian
populations remained unknown, and only the
tagging of juvenile birds with tracking devices
could quickly shed light on the question.

Understanding the factors contributing to
the declining population of long-distance mi-
grants (including the EV) during different sea-
sons is critical, given that migrant population
sizes generally declined in the late 20"—early
215 centuries (Sanderson et al., 2006; Thiol-
lay, 2006; Thaxter et al., 2010), including EVs
(Cuthbert et al., 2006; Galligan et al., 2014;
Botha et al., 2017; SolB 2023). It is conse-
quently important to identify bottlenecks in
the annual cycle of migrants in order to direct
species conservation efforts more effectively
(Wilcove, Wikelski, 2008).

Tagging reveals the size of home ranges in
both natal and wintering areas, a key factor for
calculating buffer zones (Richardson, Clinton,
1997; Karyakin et al., 2017; Goodship, Fur-
ness, 2022) where it is desirable to neutralize
limiting factors. Moreover, the size of these
buffer zones should be based on empirical
data (Knight, Skagen, 1988).

Considering that the EV is classified as a
globally threatened species in the IUCN Red
List (BirdLife International, 2021), identifying
the extent, causes, and geography of mortality
is extremely important for planning measures
for its conservation.

Given the above-described gaps in knowl-
edge about Kazakhstan’s EV populations, a
pilot project was implemented in 2022 to tag
juvenile EVs in the Karatau Mountains (core
population of this species in Kazakhstan) in
order to close these gaps.
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Metoanka

NepemeLleHns MOAOALIX CTEPBATHMKOB B
HaTaAbHOM 0DAACTM, BO BpPeMs MUrpaumn u
Ha 3MMOBKax M3yyaaucb c nomotusio GPS/
GSM-Tpekepos komnanun Aquila (MoabLua) u
komnanun Ornitela (AuTsa). Tpekepbl Aquila
¢ CKMM-kapTamMn POCCMICKOM KOMMaHWM
MeradpoH, nepeaaBaan CMC-coobuieHus
Ha MpUeMHylo CcTaHums B T. HoBocnbupck
(Poccus), AaHHble COOMpPaAnCh Ha nopTase
Aquila System®® (Bartoszuk, 2013; bapToLuyk,
2016) 0TKyAa KOHBEPTUPOBAAUCH B dhopmaTe
KML aAg aaabHelwein obpaboTku. Tpekepbi
Ornitela nepeaasaan aanHble B ceTt GPRS Ha
noptaa OrniTrack®, oTkyaa koHBepTHMpOBa-
Anck B cpopmate KML aast aanbHelilleld 06-
paboTKM.

Tpekepbl OblIAM HAAETbI Ha CTEPBATHUKOB B
BMAE prok3aukos (KapsakmH, 2004) ¢ ncnoab-
30BaHMEM YNPSKM, CLUMTOM M3 TeCPAOHOBOM
AEHTbI, AMaMeTpoM 9 Mm. Macca ycTpoicTs
(20 r - Ornitela 1 33 r — Aquila) 6bira Me-
Hee 3% OT Macchl TeAa MTEHLIOB, T.€. MeHbLLe
ONTUMAALHOIO 3HAYeHMs, PEKOMEHAYEMOrO
ANl TEAEMETPUYECKMX MCCACAOBAHMI NTUL
(Caccamise, Hedin, 1985; Kenward, 2001).
Bce nTeHubl Takke OblAM MOMEYEHbI LBET-
HbIMMU KOAbLAMM (KEATBIMM CHU3Y M CMHUMM
CBEPXY C Y€PHBLIM KOAOM) Poccuitckoin cetm
M3yYEHMS M OXPaHbl MEPHATbIX XMLIHMKOB MO
cxeme ang IOxHoro KasaxcraHa™.

Tpexepbl Aquila 6biAn  3anporpammmpo-
BaHbl Ha OTNpaBky 12 AOKauMii B CBETOBOM
AeHb ¢ 2:00 Ao 14:00 no BCEMMPHOMY KO-
opanHuposaHHomy Bpemenn (Coordinated
Universal Time, aaree UTC). Ha Tepputopum
MeYeHNs CTEPBATHUKOB MECTHOE BPem$s CO-
craBasino +6 4 k UTC. Tpekep Ornitela 6bia
3anporpaMMmMpoBaH Ha OTNpaBky 22 AoKa-
LM B CBETOBOM AeHb € 2:00 a0 13:00 UTC B
HaTaAbHOM ODAACTM M HA MUIPaLIMK M Ha OT-
npasky 48 AOKauuii B Te4eHMe CyTOK B 30He
3MMOBKM!.

AAS M3yYEeHMSt CYTOYHOM aKTMBHOCTU Mbl
nepecuntasn spems n3 UTC B cpeanHee COA-
HeuHoe Bpems (Local Mean Time, aaaee LMT),
KOTOpOE AASl HaTaAbHOWM ODAACTM COCTaBMAO
+4:39x0:03 UTC (-1:21 oT mecTHOro spe-
MEHM), AAS 30HbI Murpaunn — +4:40+0:20
UTC, A9 30HbI 3MMOBKM — +4:50+0:13 UTC
(-1:10 oT mecTHoro BpemeHun B lNakncraHe u
-0:40 — B NHAMM).

Nepuoa A0 pacnasa BbIBOAKOB, MOKa MTeH-
Libl AEPXKATCS Ha FHE3A0BOM y4acCTKe, Mbl Ha-
3bIBAEM 3aBMCHMMbIM MOCAETHE3AOBbIM Nepu-
oaom (3I1I1).
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Methods

The movements of juvenile EVs in the na-
tal area, during migration, and at wintering
grounds were studied using GPS/GSM trackers
from Aquila company (Poland) and Ornitela
company (Lithuania). Aquila trackers with SIM
cards from the Russian company Megafon
transmitted SMS to a receiving station in No-
vosibirsk (Russia), then the data was collect-
ed on the Aquila System portal®® (Bartoszuk,
2013; 2016) from where it was converted
into KML format for further processing. Orni-
tela trackers transmitted data over the GPRS
network to the OrniTrack portal®?, from where
it was converted into KML format for further
processing.

The trackers were placed on EVs in the
form of backpacks (Karyakin, 2004) using
a harness made of 9-mm diamater Teflon
tape. The weight of the devices (20 g -
Ornitela and 33 g — Aquila) was less than
3% of the body weight of the nestlings, i.e.
less than the optimal value recommended
for telemetry studies of birds (Caccamise,
Hedin, 1985; Kenward, 2001). All nestlings
were also marked with colored rings (yellow
below and blue above with a black code) of
the Russian Raptor Research and Conserva-
tion Network according to the scheme for
southern Kazakhstan”.

The Aquila trackers were programmed to
send 12 locations during daylight hours from
2:00 to 14:00 Coordinated Universal Time
(UTC). In the area where EVs were tagged, lo-
cal time was +6 hours to UTC. The Ornitela
tracker was programmed to send 22 locations
during daylight hours from 2:00 to 13:00 UTC
in the natal region and during migration and
to send 48 locations during daytime in the
wintering area.

To study daily activity, we recalculated
time from UTC to Local Mean Time (here-
inafter LMT), which for the natal region was
+4:39+0:03 UTC (-1:21 from local time), for
the migration zone — +4:40+0:20 UTC, for
the wintering area — +4:50=0:13 UTC (-1:10
from local time in Pakistan and -0:40 in India).

We call the period before the breakup of
broods, while nestlings remain within the
breeding territory, the post-fledging depend-
ence period (PFDP).

To analyze the movements of fledglings in
breeding territories during the PFDP, it was
divided into 5-day segments from the mo-
ment of the beginning of flight activity. The
moment at which the bird departed the nest
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[TeHub! cTepBSITHUKOB
¢ GPS/GSM-Tpexepamm
BO Bpemsi MeyeHus
21-30 mions 2022 r.:
BBepxy caesa — bopan-
Aay u3 rHesaa 22-14-1,
BBepxy cripasa — AAmas
u3 rHesaa 22-2-1, 8
ueHTpe — YMbIT (creBa) n
JKaw (cnpaBa) u3 rHesaa
22-1-1, BHM3y careBa —
Tyn n3 ruessa 10-24-2,
BHM3Y cripaBa — YLLKbILL
M3 rHesaa 10-28-2.
Homepa rvésa n umeHa
MTULL COOTBETCTBYIOT
TakoBbIM B TabOA. 1.
DoT1o A. KantéHkuHoi n
M. KapsikmnHa.

Egyptian Vulture nestlings
tagged with GPS/GSM-
trackers, July 21-30,
2022: upper left — Boral-
day from nest 22-14-1,
upper right — Almaz

from nest 22-2-1, center
— Umyt (left) and Zhan
(right) from nest 22-1-1,
bottom left — Tun from
nest 10-24-2, bottom
right — Ushkysh from nest
10-28-2. The numbers of
nests and names of birds
correspond to those in
the table. 1. Photos by
A. Kaptyonkina and

I. Karyakin.

AASl aHaAM3a nepemeLleHnin CAETKOB Ha
rHe3a0BbIX yuacTkax B 3[1I1 ero pasbusasu
Ha 5-AHEBHble OTpPe3KM C MOMEHTa Hauvara
AETHOM  akTuBHOCTM. OcCTaBAeHME THe3Aa
OMpeAeAsiAM Mo HavaAy CTabMAbHOrO 3aps-
Ad aKKyMyASTOpPa COAHEYHOM MaHeAblo — 3TO
YKa3blBaAO Ha TO, YTO CAETOK CTepBATHMKA
MOKMHYA CBOIO TFHE3AOBYIO HMLUY M Haydaa
nepemeLlaTbCs B AOCTYMHOM AASl COAHEUYHOTO
cBeTa MpocTpaHcTBe. Havano AETHOM akTuB-
HOCTM OMpPEAGASIAM MO HadaAy nepemelle-
HWM, AaABHOCTbIO BoAaee 0,5 KM.

AN KaXKAOTO  5-AHEBHOIO  MPOMEXYTKA
OMpPeAeAsIAACh  MMHMMAAbHAS, MaKCUMaAb-
Has 1 CPEAHSAS AUCTAHLIMM MEXKAY AOKALIMAMM
M THE3AOM, MO KOTOPbIM aHaAM3MPOBAAACh
pasHMua B nepemeLleHnax CAETKOB pasHo-
ro MOAQ, BbIPOCLLMX B BbIBOAKaX C pPa3HbiM
YMUCAOM MTEHLOB. AAS K&XKAOTO CTepBATHMKA
MPOAHAAM3MPOBAH OOLLMIA HAAET (B KM), HOp-
MaAM30BaHHbIA MO YMCAY AoKaumid (km/100
AOKaLMH), 4TOObI CrAAAUTb UCKAXKEHMS, BO3-
HMKaloLWMEe MO MPUYMHE HeAoCTaTKa MAM U3-
ObITKa AOKaLIMA B MPOCAEXKMBAHUU TOU MAM
nHow nTuubl (Kapakmy u ap., 2019).

3asepuenue [T onpeaeAsroCb OTAETOM
NTULBI C y4acTka (HapalMBaHUe AMCTaHUMMI
OT THe3Aa) M npekpalleHnemM MoceLleHns
rHe3aa u ero HAMXKaNLLKMX OKpPecTHoCTel (A0
2 k™) (KapsiknuH m ap., 2018; 2019). K mu-
rpaumMm Mbl OTHOCMM TOT MEPUOA, BO Bpems

was determined by the beginning of regular
charging of the battery by the solar panel
— this indicated that the EV fledgling had
left its nesting niche and began to move in
places accessible to sunlight. The beginning
of flight activity was determined by the be-
ginning of movements with a range of more
than 0.5 km.

For each 5-day period, the minimum, maxi-
mum, and average distances between the lo-
cations and the nest were determined, as were
the differences in movements of fledglings of
different sexes raised in broods with different
numbers of chicks. For each EV, the total flight
range (in km), normalized by the number of
locations (km/100 locations), was analyzed in
order to smooth out distortions arising due to
a lack or excess of locations in tracking a par-
ticular bird (Karyakin et al., 2019).

Completion of the PFDP was defined as
the bird’s departure from the breeding ter-
ritory (increasing distances from the nest)
and cessation of visits to the nest and its
immediate surroundings (up to 2 km) (Kar-
yakin et al., 2018; 2019). We consider
migration to be the period during which
birds begin to rapidly move toward the
distant wintering area from the natal area.
The day of the start of migration was de-
termined by the threshold value of the
distance of daily movements (the distance
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M3yueHne nepHaTbIX XULLHUKOB

KOTOPOro MTWUbI HAYMHAIOT CTPEMMTEABHO
nepemeLlatbcsa B 00AACTb AaAbHEMLIEN 3u-
MOBKM M3 HaTaAbHOM oOAacTM. AeHb Hava-
Ad MUFPaLMK OMPEAGASIACS MO MOPOroBOMY
3HAYEHMIO AMCTAHLIMKM EXXEAHEBHbIX Nepeme-
LLEHWUI (PACCTOAHMIO MEXKAY MECTaMM HOUEB-
Kn) KOoTopoe B pasbl OOAbLLE TaKOBOro Mpu
nepemeLleHmsx, HabAIAABLUMXCS AO 3TOro
(MeToa abCcoAOTHOrO cmelleHns — absolute
displacement, AD: cm. Oppel et al., 2015;
Flack et al., 2016; Burnside et al., 2017).
[TOpOroBbIM 3HaYEHMEM CUMTaAM yBeAMYe-
HME AMCTAHLIMK €XEAHEBHbIX NepemeLLeHni
MMHUMYM B 5 pa3. Hayaro nepuosa 3sumHmux
NnepemeLLeHnin  ONpPeAeAsAOCb C  MOMEHTa
NepBOM AAUTEALHOM OCTAHOBKM B 30HE Mo-
TEHUMAAbHOW 3MMOBKM MOCAE CTPEMMTEAb-
HOM Murpaumm (cMm. Vansteelant et al., 2017b;
KapsiknH 1 ap., 2018), AMOO NO 3HAYMTEAD-
HOMY COKPaLLEeHMWIO AUCTaHUMiA (Boree uem
B 3 pasa B Te4YeHue 5 AHEW MO CpPaBHEHUIO
C MPEAbIAYLLMM 5-AHEBHbLIM MPOMEXKYTKOM)
€XKEAHEBHbIX NepemMeLLeHUid B 30He MOTEeH-
LUMaAbHOM 3MMOBKM (KapsakuH u ap., 2019).

AAst 0OAACTM CTALIMOHAPHbIX NepemeLLeHni
CTEPBATHUKOB B HaTaAbHOM 0OAACTM M Ha 3M-
MOBKE/AETOBKE PACCUUTHIBAAM MUHUMAABHbIA
KOHBeKCHbIM noamroHd (MCP) (Hayne, 1949) un
30HY C MaKCMMaAbHOM MAOTHOCTBIO pacrpeae-
Aenuns 50%, 75% n 95% aokaumii (Kernel, 50%,
75%, 95%) (Worton, 1989). MCP 1 Kernel aas
Pa3sAMYHbLIX NMEPUOAOB (MepemMelLeHns B Ha-
TaAbHOM 0DOAACTM, Ha 3MMOBKE/AETOBKE) pac-
CHMTLIBAAMCb MO AOKALMAM, OrPaHUYEHHbIM
TOABKO paccMmaTpuBaemMbiM nepnoaoM. [lpu
pacuéte Kernel aast HaTaAbHO 06AACTU paau-
yc noumcka To4ek (R) cocrasasa 0,1-0,8 kM, arq
3UMOBKM/AETOBKM — 10 KM.

[MpoCTpaHCTBEHHbIE XapaKTePUCTUKM AOKa-
umii onpeaersance Ha TMC-noptase npoexTa
AnTaii”" nyTém obpatuenHus yepes Google Earth
Engine k caeayiolmm pecypcam: ERA5-Land
Hourly — ECMWEF Climate Reanalysis (Mufoz
Sabater, 2019), NASADEM (NASA JPL, 2020),
Geomorpho90m (Amatulli et al., 2020), ESA
WorldCover 10m v100 (Zanaga et al., 2021).

AAS OnpeseAeHMUs AUCTAHLMI MexXay OAM-
XKaMLLIMMM AOKALIMAMM CAETKOB, MEXAY rHe3-
AOM M AOKALMAMU CAETKOB MCMOAb30OBaAM
paciumnpenns asa ArcView: Nearest Features
v. 3.8b 1 Distance and Azimuth Matrix, v.2.1
(Jenness, 2004; 2005).

B aHaaMse murpaummn Msmepsanch Takue
Ke nokasaTeam Kak M B cTaTbe KapsakuH u
ap., 2019:

- AVHEMHbIE AUCTAHLMMW — KpaTYaMLLmne pac-
CTOSIHMSA MO NPSMON OT MOCAEAHEN OCTaHOB-
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between overnight stays) which is several
times greater than that of the movements
observed prior (absolute displacement
method, AD: see Oppel et al., 2015; Flack
et al., 2016; Burnside et al., 2017). The
threshold value was considered to be an
increase in daily movement distances by at
least 5 times. The beginning of the period
of winter movements was determined from
the moment of the first long stop in the po-
tential wintering area after rapid migration
(see Vansteelant et al., 2017b; Karyakin et
al., 2018), or by a significant reduction in
distances (more than 3 times within 5 days
compared to the previous 5-day period) of
daily movements in the potential wintering
area (Karyakin et al., 2019).

For the area of stationary movements of
EVs in the natal region and in the winter-
ing/summering grounds, the minimum con-
vex polygon (MCP) (Hayne, 1949) and Ker-
nel, 50%, 75%, 95% (Worton, 1989) were
calculated. MCP and Kernel for various
periods (movements in the natal region,
wintering/summering) were calculated for
locations limited only to the period under
consideration. When calculating Kernel for
the natal area, the search radius for points
(R) was 0.1-0.8 km, for wintering/summer-
ing — 10 km.

The spatial characteristics of locations
were determined on the GIS portal of The
Altai Project” by accessing the following re-
sources through Google Earth Engine: ERA5-
Land Hourly — ECMWF Climate Reanalysis
(Munoz Sabater, 2019), NASADEM (NASA
JPL, 2020), Geomorpho90m (Amatulli et
al., 2020), and ESA WorldCover 10m v100
(Zanaga et al., 2021).

Extensions for ArcView were used to de-
termine distances between nearest fledg-
ling locations, between nest and fledgling
locations: Nearest Features v. 3.8b and
Distance and Azimuth Matrix, v.2.1 (Jen-
ness, 2004; 2005).

In the analysis of migration, the same indi-
cators were measured as in the earlier article
by Karyakin et al., 2019:

- Linear distances — the shortest distances
in a straight line from the last stop in the
natal area to the first stop in the wintering
area;

- Cumulative distances — the length of the
bird’s route along the segments between loca-
tions;

- Straightness is the ratio between the linear
and cumulative distance of migration;
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KM B HaTaAbHOM 00AACTM AO MepPBOI OCTaHOB-
Kn B 00AACTM 3UMOBKM;

- AMCTaHUMKM MO TPeKy — MPOTHKEHHOCTHL
MapLupyTa NTULbl MO OTPE3KaM MEXAY AOKa-
TZEIVIZH

- NPSMOAMHENHOCTb — COOTHOLLIEHWE MeX-
AY AMHEMHOW AMCTaHUMEN M AUCTaHUMEN Mo
Tpeky;

- CpeAHsis CKOPOCTb MepemeLleHunii BMe-
CTe C OCTaHOBKamMM (AHEBHAs AMCTaHLMS) Kak
cpeaHee apudpMeTMHECKOe MNepemMeLLeHnit
MO YaCOBbIM MPOMEXYTKAM MEXAY AOKaLMS-
MU B KM/CYTKM;

- CKOpOCTb MepemMeLleHnid Mo YacoBbIM
NPOMEXYTKaM MeXAYy AoKaumsamu Oe3 yuérta
OCTaHOBOK B KM/4;

- CKOPOCTb NepeMeLLEeHNI MO AaHHbIM AaT-
YMKa (CeKyHAHble MPOMEXYTKM B rpouecce
ABMXKEHMS) B KM/Y.

MuHMMaAbHOM  MOPOroBOM  CKOPOCTbIO
NnepemeLLeHns CTEPBATHUKOB, KaK U APYrmx
napuTeAaei, Mbl ciuTaem nokasateAab 1,5 m/
cek (5,4 km/4) (Vansteelant et al., 2017b; Ka-
paKkuMH 1 Ap., 2019). Mcxoas 13 3TOrO, CKO-
POCTb NepeMeLLeHns NTULL AAS KaXKAOTO Ya-
COBOIO CermMeHTa PacCYMTbiBaAaChb TOALKO
AASl CEMMEHTOB, AAMHA KOTOPbIX MpeBblllaAa
5,4 KM (TaK MCKAIOYAAMCb «CTaLMOHAPHbIe
cermeHTbI»). [pu pacuére CKOPOCTH CHUTAAU
AOMYCTUMbIMM MOrPELLHOCTU MEXKAY B3STUEM
AOKauMii B AmManasoHe oT 1 A0 5 MUHYT — B
CAy4ae TakMx MOrpeLHOCTel oleHKa CKOpo-
CTU He KOppPeKTMpOBaAach.

PesyAbTaTbl  TeaemeTpun  obpabatbiBa-
amce B ArcView 3.3 ESRI ¢ nomotubio mo-
ayas AnimalMovement SA v. 2.04 (Hooge,
Eichenlaub, 1997; Hooge et al., 2001). Bce
M3MepeHMs, 3a UCKAIOYEHMEM a3numyTa, Npo-
BoanAKCh B npoekumn Orthographic (Datum:
WGS 84, Spheroid: Sphere, Central Meridian:
70, Reference Latitude: 45). A3umyT onpe-
aeasiacst B npoekumn Lambert Conformal
Conic (Datum: WGS 84, Spheroid: Krasovsky,
Central Meridian: 70, Reference Latitude:
0, Standard Parallel 1-2: 28-42) (Snyder,
Voxland, 1989).

AAst BU3yaAM3aLMM TEPPUTOPUIA C MaKCh-
MaAbHbIM MPUCYTCTBUEM MTUL HA MMIPaLMK
M B NMEPUOA AETHMX KOUYEBOK, MPUMEHEH Mme-
TOA CeTOYHOro kapTuposaHus (KapakuH u
Ap., 2018; 2019). AAs ueAeit AaHHOM CTaTbu
B3sTa CeTKa MPSMOYrOABHUKOB C pa3mMepoM
auerikn 0,5° (50X30 KM B METpUUecKomn cu-
cTeme KoopamHaT)”?. AAs Bcex gueek, B KO-
TOPbIX CTEPBATHUKM OCTaHaBAMBAaAWUCh BO
BPEMS NepemMeLLeHNi, ONPeAeAIAOCh YMUCAO
MTULL M YUCAO AOKALIMIA.
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- Average speed of movement including
stops (daily distance) as the arithmetic average
of movements over hourly intervals between
locations in km/day;

- Speed of movement over hourly intervals
between locations without stops in km/h;

- Speed of movement according to sensor data
(second intervals during movement) in km/h.

We consider the minimum threshold
speed for the movement of EVs, as well as
other soaring birds, to be 1.5 m/sec (5.4
km/h) (Vansteelant et al., 2017b; Karyakin
et al., 2019). Based on this, the movement
speed of birds for each hourly segment was
calculated only for segments whose length
exceeded 5.4 km (this excluded “stationary
segments”). When calculating speed, errors
between locations in the range of 1-5 min-
utes were considered acceptable margin for
error — in the case of such errors, the speed
estimate was not adjusted.

Telemetry results were processed in
ArcView 3.3 ESRI using the AnimalMove-
ment SA v. 2.04 (Hooge, Eichenlaub, 1997;
Hooge et al., 2001). All measurements, with
the exception of azimuth, were carried out
in Orthographic projection (Datum: WGCS
84, Spheroid: Sphere, Central Meridian:
70, Reference Latitude: 45). Azimuth was
determined in the Lambert Conformal Con-
ic projection (Datum: WGS 84, Spheroid:
Krasovsky, Central Meridian: 70, Reference
Latitude: 0, Standard Parallel 1-2: 28-42)
(Snyder, Voxland, 1989).

The grid mapping method was used (Kar-
yakin et al., 2018; 2019) to visualize areas
with the maximum presence of birds dur-
ing migration and during the summer mi-
gration period. For the purposes of this ar-
ticle, a grid of rectangles with a cell size of
0.5° (50x30 km in the metric coordinate
system)” was used. The number of birds
and number of locations were determined
in all cells in which EVs stopped during
movements.

Nestlings were tagged at the age of 49-
64 days. Nestling age was determined by
plumage development in accordance with
information obtained from processed data
from surveillance cameras (Dobrev et al.,
2019; Kumar et al., 2020; Yordanov et al.,
2021) and by size according to previously
published data (Donézar, Ceballos, 1989;
Karyakin et al., 2022). Nestlings were con-
sidered fully feathered from the age of 50
days, from that point we relied only on the
length of the tail to determine age. Start-
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I/I3yqut4e MepPHaTbIX XUUIHMKOB

MeTuanch nTeHubl B Bodpacte 49-64 AHen.
MX BO3pacT ornpeaeAsAcs Mo pa3BUTUIO onepe-
HUS B COOTBETCTBMM C MHCPOPMALIMEN, MOAY-
YeHHOM B pe3yAbTaTe 0OpabOTKM AAHHBIX Ka-
Mep BuaeoHabaoaeHus (Dobrev et al., 2019;
Kumar et al., 2020; Yordanov et al., 2021) u no
pa3mepam COrAacHO paHee onyOAMKOBaHHbIM
AaHHbIM (Dondzar, Ceballos, 1989; KapskuH
n ap., 2022). TTTeHUbl CHUTAAUCh MOAHOCTbIO
onepéHHbIMK € Bo3pacTa 50 AHel 1 Aaree AAS
ornpeaeAeHns Bo3pacta Mbl OPUEHTUPOBAAMCh
TOAbKO Ha AAMHY XBOCTa, KOTOPbIM, HauMHas
co 100 MM, poc B cpeaHem no 4,8+£0,4 mm B
AeHb (0T 4,3 A0 5,3 MM B AeHb). Mexay 55 n
65 AHAMM AAMHA XBOCTa MTEHLIOB, M3MEpPEeH-
HbIX B paioHe paboT, Bapbuposasa oT 200 ao
250 mm (Kapsikub 1 ap., 2022). oA nTeHuos
CTEPBATHMKA OMPEAEASIAM MO pa3mepy WH-
TpoHoB reHa CHD1 B noAoBbIX xpomMocomax
(Fridolfsson, Ellegren, 1999), BblaeA€HHbIX M3
coOpaHHbIX B CMMPT 0Opa3sLOB NyAbMbl Nepa
(3uHesny n ap., 2018).

MaTematunyeckyio 06paboTKy AaHHbIX OCY-
ectBAaAn B MS Excel 2003 u Statistica 10.

AAst BLIOOPOK MPUBOASTCS AMana3oH AaHHBbIX
“ cpeaHee 3HadeHue * SD, ecAu He yka3aHO
nHoe. AAg cpaBHeHMS BBIDOPOK C HOPMaAb-
HbIM pacripeseAeHMemM UCMOAb30BaACs t-TecT
CTbloAEHTa AAS HE3aBUCUMMBIX BbIOOPOK, AAS
AAHHBIX, pacripeseAeHue KOTOPbIX OTAUYaeT-

ing from 100 mm, tail length grew on av-
erage 4.8+0.4 mm per day (4.3-5.3 mm
per day). Between 55 and 65 days, the tail
length of nestlings measured in the study
area varied from 200 to 250 mm (Karyakin
et al., 2022). The sex of EV nestlings was
determined by the size of CHD1 gene in-
trons in sex chromosomes (Fridolfsson,
Ellegren, 1999) olated from feather pulp
samples collected in alcohol (Zinevich et
al., 2018).

Mathematical data processing was car-
ried out in MS Excel 2003 and Statistica
10. For samples, the data range and mean
+ SD are given unless otherwise indicated.
The Student’s t-test for independent sam-
ples was used to compare samples with
normal distribution; for data distribution
differing from normal, the Wilcoxon rank
test (T) was used.

5 breeding territories were selected for tag-
ging EVs: 4 nests on the northern macroslope
of Karatau mountains near Zhanatas and 1
nest on Boralday ridge (southern macroslope
of Karatau). Dense breeding groups of EVs
are concentrated in both locations. On Kara-
tau’s northern macroslope, 3 of the 4 nests in
which the nestlings were tagged are localized
in gorges and are neighbors, the distances be-
tween which are 4.8 and 9.0 km, and the 4%

430" 43°40

10 20 Kilometers

6940 70700 T0°20"

Puc. 1. lHe3aoBebie yuacTku ctepssTHukos (Neophron percnopterus) Ha xp. KapaTtay. YcaoBHbie o603HaueHus: NP — peructpaumm cTepBsTHUKOB,
A — rHé3Aa B KOTOPbIX OCYLLECTBASAOCH Mederue nTeHuos GPS/GSM-Tpekepamu, B — aApyrue n3secTHble rHé3aa ctepssitHuka, C — perucrpamm
nT1u B rHe3ao0Bom 6uotone u3 Bed-IMC «@ayumnctukar, GBIF v ¢ casita Birds.kz (aatacet u3 Kapsikur m ap., 2022), W — BoA0émbI, BkatoYasi R —
peku, L — 03épa n F — nokimbl pex v 3aAnBaemble TaAbIMM BOAaGMM COAOHYaKK. Hymepaums rHé3a cooTBeTCTByeT TakoBok B TabA. 1.

Fig. 1. Breeding territories of Egyptian Vultures (Neophron percnopterus, further as EV) in the Karatau mountains. Legend: NP — records of the EVs,
A — nests in which the nestlings were tagged with GPS/GSM trackers, B — other known EV nests, C — observations of EVs in breeding biotopes from
the web GIS “Faunistics”, GBIF and from the Birds.kz website (dataset from Karyakin et al., 2022), W — water bodies, including R — rivers, L — lakes
and F - river floodplains and flooded salt marshes. Nest numbering corresponds to Table 1.
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Taba. 1. MHcpopmaLns o 10BeHuAbHbIX cTepssTHuKkax (Neophron percnopterus), momeueHHbix Tpekepamu 8 2022 1. [puHsiTeie cokpatueHus: f —
camka, m — cameu. Hymepaums rHé3A cOOTBETCTByeT TakoBOM Ha puC. 1. KMPHBIM KYpCMBOM OTMEYEHbI CHOCHI.

Table 1. Summary of information on juvenile Egyptian Vultures (Neophron percnopterus) tagged with trackers from 2022. Legend: f — female, m —
male. Nest numbering corresponds to Fig. 1. Siblings are indicated in bold italics.

lHesao Umsa Moa Tpekep KoAbuo Aarta meuennss AAuHa xBOCTa Bospacr
Nest Name Sex Tracker Ring Date of tagging Tail length Age
22-14-1 Bopaaaaii / Boralday m Ornitela KC10 21/07.2022 151 49
22-1-1 Xan / Zhan m Aquila KCo7 29/07.2022 226 60
22-1-1 YmbiT / Umyt f Aquila KCo6 29/07.2022 225 59
22-2-1 Aamas / Almaz m Aquila KCo4 30/07.2022 215 58
10-24-2 Tyn / Tun f Aquila KC12 30/07.2022 241 63
10-28-2 Ywkebiw / Ushkysh m Aquila KCO05 30/07.2022 247 64

CS OT HOPMAAbHOIO, — PAHIOBbIM KpUTEpPHiA
Buakokcona (7).

AAt MEYeHUS CTepBATHMKOB ObIAM BbI-
OpaHbl 5 FHE3A0BbIX YHaCTKOB: 4 FHe3Aa Ha
CEeBEPHOM MaKpOCkAoHe KapaTtay B panoHe
Kanataca n 1 rHe3ao Ha bopansaae (10x-
Hbli MakpockaoH Kapatay). B obenx aoka-
LUMAX COCPEAOTOYEHbBI MAOTHbLIE FHE3A0BbIE
rpynnupoBKu cTepBaTHuKa. Ha cesepHom
MakpockaoHe Kapartay 3 u3 4-x rHésa, B
KOTOpPbIX MPOBOAMAOCH Me4YeHMe MTEHLIOB,
AOKAAM30BaHbl B YLLIEABAX M ABASIOTCA CO-
CeAIMM, AUCTAHLIMM MEXAY KOTOPbIMU CO-
craBasioT 4,8 1 9,0 KM, a 4-e rHe3A0 yAaAe-
HO Ha 22,9 KM M pacrnoaAaraeTcs Ha YMHKe
naato (puc. 1).

MMTeHubl cTepBaTHMKA OblAM  MOMEYEHb
Tpekepamm 21-30 mioast 2022 r. (taba. 1). Ha
rHesae Ne 22-1-1 OblAn MOMeYeHbl ABa pas-
HOMOAbBIX NMTEHUA M3 BbIBOAKA, B OCTaAbHbIX
FHE3AaX MO OAHOMY MTeHLy.

Pe3yAbTaTbl MCCA€AOBAHMM

M3 6 nomeuveHHbIX Tpekepamm MTEeHLOB
CTepBATHMKA, 4 OKa3aAMCb camLUamMu, 2 cam-
Kamu. 3a nepmoa ¢ 27 mioas 2022 r. no 20
aekabpsa 2023 r. OoT HMX NoAydeHo 36063
AOKaLMi (TabA. 2), B TOM UYMCAE U3 HaTaAb-
HoM obaacTn — 1133, ¢ murpaumnm — 1243 un
C MeCT 3MMOBKM U ATOBKM — 33687. Mak-
CMMAABHbIE AMCTAHLMM MEXAY AOKaLMAMM
B HaTaAbHOM 00AACTM M Ha 3MMOBKE BapbW-
poBaan ot 1353 a0 2149 kM, cocTaBuB B
cpeaHem 1914£289,88 KM, reHepasbHbIi
a3uMyT nepemelleHnit coctasua 157-180°,
B cpeaHem 172,17x8,28°. TpoTaXEHHOCTD
nepemeLleHmii (No Tpeky) CoCTaBMAa B CyM-
Me AAS 6 NTu 79282 KM 1 BapbupoBaAa ot
6881 kM 3a 159 anen npocaexxmBanms (OKaH)
A0 19762 km 3a 518 aHen (bopanaaii); npo-
TSXKEHHOCTL nepemetuernin Ha 100 Aoka-
LM, NpU HacToTe AOKauui pas B 4ac, Ba-
pbupoBana ot 179,9 ao 499,4 kM, coctasus
B cpeaHem 364+103,31 km.

nest is 22.9 km away and is located on the
cliff-face of the plateau (Fig. 1).

EV nestlings were tagged with trackers on
July 21-30, 2022 (Table 1). At nest No. 22-
1-1 two nestlings of different sexes from the
brood were tagged, other nests contained one
nestling each.

Research results

Of the 6 EV nestlings tagged with track-
ers, 4 turned out to be males and 2 females.
From July 21, 2022-December 20, 2023,
36,063 locations were received (Table 2),
including from the natal region - 1,133,
migration — 1,243 and wintering and sum-
mering areas — 33,687. Maximum distances
between locations in the natal region and
wintering ranged from 1353 to 2149 km, av-
eraging 1914+289.88 km, and the general
azimuth of movements was 157-180°, av-
eraging 172.17+8.28°. The length of move-
ments (along the track) amounted to a total
of 79,282 km for 6 birds and varied from
6881 km over 159 days of tracking (Zhan)
to 19,762 km over 518 days (Boralday);
the length of movements per 100 locations,
with a location frequency of once per hour,
varied from 179.9-499.4 km, averaging
364+103.31 km.

Pattern of territory use by juvenile Egyp-
tian Vultures after leaving the nest

Young EVs left the nest between August
18-23 at 80-85 days of age and began flying
between August 20-23 at 79-85 days at 1-19
days after leaving the nest. The first long-dis-
tance flight (more than 5.4 km) was made by
EV fledglings at the age of 90-102 days during
the period from August 27-September 12, on
the 9"-21¢ day after leaving the nest.

EVs stayed on nesting sites for 15-34 days
after leaving the nest, on average (n=6)
23.2+7.6 days (Table 3), and the PFDP
was shorter in females (15-18, on average,
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M3yueHne nepHaTbIX XULLHUKOB

TabA. 2. PesyabTatsl npocaexupanust B 2022-2023 IT. I0BEHUAbHbIX CTEPBITHUKOB, OMEYeHHbIX Tpekepamu. [TpuHsTeie cokpaluenms: f — camka,
m — cameu. Hymepaums rué3a cooTBeTcTByeT TakoBoi Ha puc. 1. XKupHbim KypcuBom oTmedeHbl Chbebl.

Table 2. Tracking results in 2022-2023 juvenile Egyptian Vultures tagged with trackers. Legend: f — female, m — male. Next numbering of nests
corresponds Fig. 1. Sibs are indicated in bold italics.

Ancranums
MpoTsKEHHOCTL MeXAY KpanHUMMU
nepemelleHui  AOKaLMSMU B KM
no Tpeky B KM  (a3MMyT B rpaaycax)
Yucro Length of Distance between
Mepuoa AOKauuii  movements extreme locations
Ums Moa  npocaexxuBanus (aun) Number of measured on in km (azimuth in Cyabba
Name Sex  Tracking period (days) locations the track in km degrees) Outcome
bopanaaii / Boralday — m 21/07/2022—- 17800 19762.5 2071 (174) Kus / Alive?
20/12/2023 (518)
XKau / Zhan m 29/07/2022- 1378 6508.9 2062 (171) XKus, Tpekep
03/01/2023 (159) cusr / Alive,
tracker
removed®
Ymeir / Umyt 29/07/2022- 3044 11271.3 1883 (180) T1pobaema c
01/06/2023 (308) Tpekepom /
Problem with
tracker
Aamas / Almaz m 30/07/2022- 5150 18944.4 2149 (179) Kus / Alive
20/12/2023 (509)
TyH/Tun 30/07/2022- 3430 13048.1 1966 (172) BeposTHo,
27/06/2023 (335) nornbaa /
Probably died
Ywksiww / Ushkysh m 30/07/2022- 5261 8802.6 1353 (157) Kus / Alive

20/12/2023 (509)

INMpumeuannus | Notes:

2 MNTMua 6blAa NOMMaHa U BbIMyLLEHA B MPUPOAY MOCAE HEMPOAOAKUTEABHOIO COAEPXKAHMUS B HEBOAE, TPEKep OCTaACs Ha ntuue /
The bird was caught and released after a short period of rehabilitation, the tracker remained on this bird;

b [T1ua 6blAa NoimaHa u BbIMyLLUEHa B MPUPOAY MOCAE AAUTEABHOIO COAEPIKAHUA B HEBOAE, TPEKEepP CHAT C NTULbI U YHUUTOXKEH /
The bird was caught and released into the wild after being kept in captivity for a long time, the tracker was removed from the bird

and destroyed.

Xapaktep MCMOAb30BaHHS TepPpPUTOPHH
IOBEHUAbHBIMH CTEPBATHUKAMM TOCAE Bbl-
AeTa M3 rHesaa

Monoable CTEPBATHUKM MOKMHYAM FHE3AQ B
nepuoa ¢ 18 no 23 asrycra B Bo3pacte 80-85
AHEW, 1 HavyaAn AeTaTb € 20 no 23 aBrycra B
Bo3pacrte 79-85 aHei Ha 1-19-1 AeHb nocae
OCTaBA€HMWA THe3Aa. [1epBblit AaAbHMI MOAET
(6oabLe 5,4 KM), KOTOPbII MOXKHO ObIAO YBU-
A€Tb MO AOKaLMAM TpeKepa, CAETKM CTepBAT-
HMKa coBepLuMAn B Bo3pacte oT 90 ao 102
AHEN B Nepmoa ¢ 27 aBrycta no 12 ceHtabps
Ha 9-271-i1 AeHb NOCAE OCTABACHMSA FHE3AA.

CTepBATHMKM AEpP)KAAMCb Ha [HE3AO0BbIX
yyacTkax B TedeHme 15-34 aAHen nocAe ocTaBs-
AEHUS THe3Aa, B cpeaHem (n=6) 23,2+7,6
AHel (TabA. 3), NpMYEM 3aBUCUMBINA MOCAEr-
He3A0BOW nepunoa OblA Kopoue y camok (15—
18, B cpeaHem, 16,5%2,1 aHel, N=2) U AAVIH-
Hee y camuos (20-34, B cpeaHem 26,5+7,0
AHENn, N=4). Y caMOK NepBblii AAAbHUI MOAET
MPOMCXOAMA B DOAEe paHHWE CPOKM MOCAe
OCTaBA€HMWS FHe3Aa (Ha 9—12-11 AeHb, B Cpea-

16.5+£2.1 days, n=2) and longer in males
(20-34, on average 26.5+7.0 days, n=4). In fe-
males, the first long-distance flight occurred ear-
lier after leaving the nest (on the 912" day, on
average 10.5+2.1) than in males (on the 10"
21 day, on average 14.3+4.7) (Fig. 2, 3).

The male Ushkysh stayed the longest at the
breeding territory (35 days from leaving the
nest) and began migration on September 23 at
the age of 118 days and was the latest migrant
of the EVs tracked.

The area of home ranges, defined as MCP,
varied from 1.3 (Almaz) to 1560 km? (Ush-
kysh), but Kernel 95% varied from 0.3 to
22.3 km?, averaging 7.8+8.1 km?, and Kernel
50% are in the range of 0.05-2.5, on aver-
age 1.3+0.9 km? (Fig. 4). The large difference
in the area of home ranges was determined
by the flight behavior of the fledglings. Some
sat near their nest, making only short flights
nearby (Almaz), while others made long flights
(up to 42.2-45.5 km), returning to the nest
(Boralday and Ushkysh) (Fig. 5).
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TabA. 3. XapakTepucTuka nepemeLLeHnii I0BEHUAbHBIX CTEPBSITHUKOB B HATaAbHOM 0DAACTH B TeHeHMe 3aBUCHMMOIO MOCAErHE3A0BOIO nepuoaa
(3I1I17) nocae BbiAeTa M3 MHE3Aa AO HaYyaAa MUIpaLmi.

Table 3. Data on movements of juvenile Egyptian Vultures in the natal area during the post-fledging dependence period (PFDP).
22-14-1 22-1-1 22-1-1 22-2-1 10-24-2 10-28-2 Cymma nan
cpeaHee / Sum
CobbiTne bopanaaii Kan YMmbIT Aamaz Tyn Ywkbin  or average 2 or
Event Boralday Zhan Umyt Almaz Tun Ushkysh (M=SD)
Yucao Aokaumia 122 246 151 70 137 407 1133
Number of locations
AaTa ocTaBAeHMst rHe3Ad 21/08/2022  20/08/2022  22/08/2022  22/08/2022  18/08/2022  20/08/2022 21/08+2
Date of leaving the nest
Bo3pacT ocTaBaeHMs rHe3aa, AHM 80 82 83 81 82 85 82.2+1.7
Age at leaving the nest, days
AaTa HauyaAa nepemeLleHmi 24/08/2022  21/08/2022  23/08/2022 10/09/2022 23/08/2022  27/08/2022 27/08+7
Date start of movements
Bo3pacT Hauara nepemeLleHmii, AHM 83 83 84 100 87 92 88.2+6.7
Age of start of movements, days
Aata nepBoro AaAbHero noAéra 31/08/2022  02/09/2022  03/09/2022 12/09/2022  27/08/2022  02/09/2022 03/09=+5
(Boree 5,4 kKm/u)
Date of first long-distance flight (over
5.4 km/h)
Bo3spacTt B AeHb NepBOro AaAbHero 90 95 95 102 91 98 95.2+4.5
MNOAETA, AHU
Age on the day of the first long-
distance flight, days
AaTa HayaAa OCeHHel MUrpaumm 10/09/2022  20/09/2022  06/09/2022 12/09/2022  05/09/2022  23/09/2022 13/09+7
Date of the started of the autumn
migration
[MpoaoAKHUTEABHOCTB MpebbiBaHMs 20 31 15 21 18 34 23.2%7.6
Ha rHE3AO0BOM y4acTKe MOCAe
ocTaBA€HMs rHe3Aa, AHu / Duration
of stay on the breeding territory after
leaving the nest, days
AAvHa Tpeka, KM 409.6 186.1 86.0 15.3 138.5 1060.3 316.0+388.4
Length of the track, km
O6wmit HaAéT, kKM/100 AoKkaumit 335.7 75.7 57.0 22.1 101.1 260.5 142.0+125.9
Total flight, km/100 locations
ExkeAHeBHast AUCTaHLIMS, KM/CYTKM n=27 n=45 n=28 n=27 n=28 n=53 n=208
Daily distance, km/day n, M+SD 15.2+21.6 4.0x7.1 3.0%6.1 0.6+1.3 49+95  20.0+30.4 9.1£19.4
(min—max) (0.03-77.6) (0.05-37.8)  (0.13-32.3) (0.06-6.6) (0.02-33.9) (0.02-122.8) (0.02-122.8)
Median=1.3 Median=1.3 Median=1.4 Median=0.2 Median=0.5 Median=3.0 Median=1.2
CkopocTb nepemeLLeHns B MOAETe, n=13 n=9 n=3 02 n=8 n=62 n=95
KM/4 (MO 4acoBbIM MHTEpBaAaMm) / 13.0+6.5 8.0+2.3 9.6+3.4 8.7+2.3 12.3£5.5 11.6%5.4
Travel speed in flight, km/h (by hourly (7.9-32.8) (6.4-13.5) (5.9-12.6) (5.9-13.6) (5.6-27.4) (5.6-32.8)
intervals), n, M=SD (min-max) Median=11.5 Median=6.9 Median=10.2 Median=8.2 Median=11.2 Median=10.1
CkopocTb nepemelleHus B NoAéTe, n=49 n=29 n=16 n=2 n=19 n=93 n=208
KM/4 (MO AaHHBIM AaTumKa) / Travel 31.4+12.6 279+16.7  23.9+15.0 9.0+2.5 26.9+17.4 31.4+17.2 29.7+16.1
speed in flight, km/h (according to (10.0-64.0) (7.2-75.6) (7.2-50.4)  (7.2-10.8) (7.2-57.6) (7.2-86.4) (7.2-86.4)
sensor data), n, M=SD (min-max) Median=31.0 Median=28.8 Median=19.8 Median=9.0 Median=25.2 Median=28.8 Median=28.8
100% MCP, km*/km? 674.5 139.2 56.8 1.3 83.4 1560.0 419.2+610.5
Kernel 95%, km?/km? (4ncao 22.3(5) 6.5(2) 3.9(1) 0.3 (1) 2.0 11.5(2) 7.8x8.1
kAactepos / number of clusters)
Kernel 75%, km?/km? (uncao 4.6(1) 3.0(2) 1.9(1) 0.09 (1) 1.2(1) 4.3 (1) 2.5x1.8
kaactepos / number of clusters)
Kernel 50%, km*km? (uncao 2.5(1) 1.1(1) 1.1..(1) 0.05 (1) 0.68 (1) 2.3(1) 1.3+0.9

Kaactepos / number of clusters)

lpumeyannue / Note:

* AAsl BCEX MOYACOBbIX MHTEPBAAOB B HaTaAbHOM 0BAACTM CKOPOCTb nepemeLLeHmns Hbina Hike 3,4 km/u / For all hourly intervals in
the natal area, the movement speed was below 3.4 km/h.
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CyTouman aucTanuymsa, km | Daily distance, km
P S— |
CropocTe nonéros, ki | Flight speed, km/h

m f
MNon / Sex

m f
Mon / Sex

B Meprog NoCNe CCTABNEHHA MHE3Ra 40 Havana nonétes / The perod after leaving the nest until the start of flights

H Mepyon Nocne OCTABMEHWA MHEa 40 NepBoro SansHero nonéta ! The perod after leaving the nest until the first distant flight
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Puc. 2. Anarpammbl pa3maxa npoTsaKEHHOCTH AHEBHbIX
repemeLLeHmii U CKOPOCTH MOAETa CTePBATHUKOB B
TeyeHue 3aBUCMMOro MocaerHe3Aosoro nepuoaa (31111)
1 rpachuk npoaorxkuterbHocTy MM,

Fig. 2. Box-and-whiskers plots the length of daily
movements and flight speed of Egyptian Vultures during
post-fledging dependence period (PFDP) and graph of
PFDP duration.

The total flight time (cumulative distance
— length along track segments between loca-
tions) within breeding territories before the
start of migration for each bird varied from
15 (Almaz) to 1,060 km (Ushkysh). During
the PFDP, males flew on average more per
day (11=21.9 km, from 0.02 to 122.84 km,
n=152) than females (4+7.9 km, from 0.02 to
33,94 km, n=52) (T=19, Z=6.4, p=0.0000).
Males also had an higher average flight speed
(12%5.6 km/h, median 10.6 km/h, range 7.9
to 13.5 km/h, n=84), measured at hourly in-
tervals, than females (8.9+2.5 km/h, median
8.5 km/h, from 10.2 to 13.6 km/h, n=11)
(T=10, Z=2.0, p =0.041), see Fig. 2.

Analysis of the distances between the fledg-
lings’ locations and the nest during 5-day PFDP
intervals after flight activity began (Table 4, Fig.
6) showed that fledglings may leave the area
and begin migration as early as during the first
5-day period, and for this reason a gradual in-
crease in flight activity or training in foraging
by parents may not be necessary. Departure
is probably determined by the cessation of
parental activity in feeding fledglings (see Dis-
cussion). When the parents continued to feed
fledglings, young birds remained at the nesting
site for quite a long time, returning to the nest
even if they flew tens of kilometers away from
them. The distances between locations and the
nest were, on average, significantly higher for
males than for females in the second and third
5-day PFDP intervals after fledglings began
moving around the nesting area (Table 5).

It is noteworthy that, despite the wide
movements of some young birds, they sought
to avoid flying into neighboring nesting territo-
ries. Only Ushkysh flew past the nests of EVs
nesting nearby during PFDP, three of which
were his closest neighbors (Fig. 2).

The elevation of terrain over which EVs flew
in the natal region varied from 318-938 m

Puc. 3. AuctaHumm Mexay To4Kamu AOKaLmid I0BEHNAb-
HbIX CTEPBATHUKOB M mx rHé3aamm B Tedenme 3111,

Fig. 3. Bird-to-nest distances during the PFDP of the
juvenile Egyptian Vultures.
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Vs | Ushkysh
MCP

./ Tpex | Track

Timce
. Tpex ! Track

Puc. 4. MnansuayansHbie ydactku (MCP — caeBa u Kernel — cripaBa) u Tpeku nepemelLenmii I0BEHUAbHBIX CTEPBSTHUKOB B HaTaAbHOM 0BAaCTU B
Te4YeHne 3aBUCMMOro NMOCAErHEe3A0BOrO eproAa. YCAoBHble 0603Hauenns: NP — peructpaumm CTepBATHUKOB, A — rHE3AQ B KOTOPbIX OCYLLECTBAS-
Aock mederme nreHuos GPS/GSM-Tpekepamu, B — apyrie n3sectHbie rHésaa crepsstHka, MCP — MUHUMAAbHBIN KOHBEKCHBIN MOAUIOH, T — Tpexk.

Fig. 4. Home ranges (MCP — left and Kernel — right) and movement tracks of juvenile Egyptian Vultures (EV) in natal areas during PFDP. Legend: NP
— records of EVs, A — nests in which the nestlings were tagged with GPS/GSM trackers, B — other known EV nests, MCP — minimal convex polygon,
T — track.

Hem 10,5%+2,1), yem y camuos (Ha 10-21-K
A€Hb, B cpeaHeM 14,3+4,7) (puc. 2, 3).

AoAbllie BCex Ha THEe3A0BOM y4acTKe 3aaep-
Kaaca YWKbIw (35 AHelM ¢ MOMeHTa OCTaBAe-
HUSl THE3Aa), KOTOPbIM HadaA Murpaumio 23
ceHTabps B Bo3pacTte 118 AHel 1 ObiA CaMbiM
MO3AHUM MMUIPAHTOM W3 MPOCAEKMBAEMbBIX
CTepPBATHUKOB.

above sea level, averaging 554.28+128.5T m
above sea level (median 565.5 m) according
to the analysis of 150 locations. The absolute
altitudes at which EVs flew in the natal region
varied from 357 to 2490 m above sea level,
averaging 941.3+385.88 m above sea level
(median 853.5 m) (Fig. 7). The flight altitude
of EVs above the ground varied from 21 to
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[MAOLLIAAL  MHAMBUMAYAAbHBIX TEPPUTOPUIA,
onpeaeréHHas kak MCP, BapbupoBasa ot 1,3
(Aamas) a0 1560 km? (YLLKbILL), HO MPKU ITOM
MAOLLAAb 30Hbl MAOTHOCTM 95% AOKaLMii Ba-
pbuposara ot 0,3 a0 22,3 kM?, COCTaBMB B
cpeaHem 7,8%8,1 km? a 50% Aokauuii — B
npeaeaax 0,05-2,5, B cpeaHem 1,3+0,9 km?
(puc. 4). boAbllas pasHMUA B MAOLLAAM WH-
AMBUAYaAbHBIX TEPPUTOPUI  OMNPEAEAsIAACH
AETHbIM noBeAaeHMeM CAETKOB. OAHM CUAeAn
y MHE3A, COBEpLUAs AWLLUbL KOPOTKME BLIAETHI
BOKPYT (AAMa3), Apyrme coBepLIaAn AaAbHMe
BblAETbI (A0 42,2-45,5 KM KM), BO3BpaLLasiCh
K rHe3ay (bopaaaait 1 Yuwkeiw) (puc. 5).

OO6wmnit HanéT (NPOTSHKEHHOCTb MO cer-
MEHTaM TpeKa MeXAY AOKaLIMAMM) Ha FHE3A0-
BbIX y4aCTKax AO Ha4aAa MUrpauUmm y pasHbiX
nT1u BapbipoBsaa oT 15 (Aamas) ao 1060 km
(Ywkbiw). Camubl B Tedenme 31111 B cpeaHem
OoAbLLIe HaAETbIBaAM 3a AeHb (11x21,9 km,
ot 0,02 a0 122,84 kM, n=152), yem cam-
K1 (4+7,9 km, ot 0,02 a0 33,94 kM, n=52)
(T=19, Z=6,4, p=0,0000). Takxe y camuLOB
OblAa B CpeAHem Bbllle CKOpPOCTb MOAETa
(12£5,6 kM/4, MeamnaHa 10,6 km/4, oT 7,9 A0
13,5 Km/4, N=84), u3mMepeHHas No 4acoBbIM
MHTEPBAAAM, YeM Y CaMok (8,9+2,5 KM/, Me-
AvaHa 8,5 km/4, ot 10,2 A0 13,6 kM/4, n=11)
(T=10,Z=2,0, p=0,041), c™m. puc. 2.

AHaAM3  AUCTaHUMIA  MeXAY AOKaLMAMM
CAETKOB M FHE3AOM B 5-AHEBHbIE MHTEPBAAbI
3l nocAe HayaAa AETHOM aKTUBHOCTMU (TabA.
4, p1cC. 6) NOKasaa, YTo yxKe B MepBylo NATUA-

2047 m, averaging (n=150) 387.02%368.9 m
(median 264 m): 66% of locations lay in the
altitude range from 50 to 500 m (from 50 to
200 m — 30% and from 200 to 500 m — 36%).
Of the 11 locations (7.33%) above 1000 m
above the ground, 10 belong to males — Bo-
ralday, Ushkysh and Zhan. Female Umyt only
once rose to a height of 1112 m, and Tuna'’s
maximum flight altitudes in the natal region
were 843-890 m, while her breeding site was
not in the mountains, but in the foothill zone
on a cliff-face, and the bird flew over elevation
of terrains of 329 up to 414 m above sea level.
The height record was set by Boralday, rising
to a height of 2 km above the ground above
the village of Turakty on September 1, 2022 at
15:53 local time (UTC+6). In general, males
flew at higher altitudes above the ground
(from 21 to 2047 m, mean 402.9+378.64
m, median 270.5 m, n=128) than females
(from 41 to 1112 m, mean 294 .64+296.75
m, median 194 m, n=22; T=62, Z=2.09,
p=0.036; Fig. 8).

The earliest flight activity of EVs was ob-
served from 5:47 to 7:30 LMT (from 7:08 to
8:51 am local time; 4.0% of 150 locations),
however, the main flight activity occurred in
the period from 9:35 to 15:38 LMT (from 11
to 17 hours local time, 76.0% of locations),
with a peak at 10:38 to 11:42 LMT (from 12
to 13 hours local time, 18.0% locations in
flight, Fig. 7). The latest flight activity was re-
corded at 17:22 LMT (18:43 local time), but

Taba. 4. AUCTaHLMM MEXKAY AOKaLMSIMM CAETKOB CTEPBATHMKA M THE3A0M B MATUAHEBHbIe nHTepBaAbl 3[1T nocae Hauara nepemeLleHnit CAETKOB
Ha rHe3A0Bom yyactke. )KupHbiM KypcuBom OTMeueHbl CHOChI.

Table 4. Distances between the locations of Egyptian Vulture fledglings and the nest during 5-day intervals of PFDP after the start of fledglings’
movements within the breeding territory. Sibs are indicated in bold italics.

Aara HavaAa

MatnanesHbie natepBab 3T nocAe Havana nepemeLLIeHH CAETKOB HA THE3A0BOM yuacTke
Five-day intervals of the PFDP after the start of fledgling movements in the breeding territory

nepemetnerui 1 1 11-1 162 21-2 2 1

Ums Date start of Mo -5 6-10 -15 6-20 -25 6-30 31-35 3640
Name movements Sex n, M=SD (min-max)
bopanaaii  24.08.2022 m n=28 n=24 n=32 n=15 murpaums / migration
Boralday 0.86+£0.98 4.39%7.39 20.11%11.46 10.19+4.39

(0.04-3.00) (0.02-29.22) (0.61-42.21) (2.37-15.40)
Aamas 10.09.2022 m n=3 murpaums / migration
Almaz 1.14+1.83

(0.03-3.25)
Ywkbiw  27.08.2022 m n=33 n=35 n=49 n=49 n=>56 n=22 murpauns / migration
Ushkysh 0.64x131 5.17£7.97  4.04%391 3.49+3.89 6.68+9.64 16.12+13.86

(0.01-5.47) (0.01-27.47) (0.03-22.58) (0.04-20.34) (0.01-45.54) (0.06—43.89)
XKan 21.08.2022 m n=32 n=30 n=54 n=55 n=15 n=28 n=3 mwurpaums
Zhan 0.69+0.61 0.60+0.53 5.01x526 845+3.89 0.36+0.17 0.60+1.22 0.50+0.49 /migration

(0.03-2.32) (0.03-2.40) (0.03-14.98) (0.04-10.78) (0.05-0.49) (0.05-6.59) (0.33-1.05)
YMmbIT 23.08.2022 f n=25 n=30 n=24 murpaums [ migration
Umyt 0.58+0.38 0.65+0.68 3.31+4.91

(0.01-1.04) (0.02-3.68) (0.02-13.22)
Tyn 23.08.2022 f n=30 n=31 n=23 murpaums / migration
Tun 0.63+£1.92  1.16+2.31 1.43x2.67

(0.01-10.17)  (0.01-9.79)  (0.01-8.65)
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Puc. 6. Makcumans-
Hble AUCTaHLIMU MEXAY
AOKaLMSIMHU CAETKOB
CTepBATHUKA 1 MHE3A0M
B NATUAHEBHbIE MHTEpP-
Baabl 31l nocae Havara
rnepemeLLeHnit CAETKOB
Ha rHe3A0BOM yyacTke.

Fig. 6. Maximum
distances between the
locations of Egyptian
Vulture fledglings and
the nest during 5-day
intervals of PFDP after
the start of fledglings’
movements within the
breeding territory.

Bopanpan / Boralday

Xan / Zhan

— Anma3s / Almaz

— ¥YMeIT / Umyt

Yuwkeiw / Ushkysh
TyH / Tun

OwucTaHuMs A0 rHesaa, kKM
Distance to the nest, km

NaTugHeBHkIe MHTepeans! 3MM

HEBKY CAETKM MOTYT MOKMHYTb y4aCTOK U Ha-
4aTb MUMPALIMIO, M AAS 3TOTO MM, BUAUMO, HE
aKTyaAbHO MOCTENeHHOe HapaluMBaHWe AET-
HOW aKTMBHOCTM M OOy4YeHMne KOPMOAODbIYe
CO CTOPOHbI poanTeaen. OTAET onpeaeasieT-
C$l, BEPOATHO, NpeKpaLLeHNEM POAUTEALCKOM
aKTMBHOCTM MO KOPMAEHMIO CAETKOB (CM. O6-
cy)KaeHue). ECAM XKe pOAMTEAM MPOAOAKAAM
NOAKaPMAMBATL CAETKOB, TO OHM OCTaBaAMCh
Ha FHE3AOBbIX Y4aCTKaX AOCTaTOYHO AOATO,
BO3BpaLLasCh K FHE3AAM, AQXKE €CAM OTAeTa-
AU OT HUX 3a AECATKM KMAOMETPOB. AMCTaH-
LMK MEXAY AOKALMAMM M FHE3AOM Y CamMLOB
B CpeAHemM OblAM AOCTOBEPHO BbILLE, Yem Y
CaMOK, BO 2-i U 3-i 5-AHEBHbl€ MHTEPBAAbI
3I1I nocae Hauyana nepemeLleHnii CAETKOB
MO FHe3A0BOMY y4acTKy (TabA. 5).
Ob6patuaeT Ha cebs BHMMaHMe TO, 4TO, He-
CMOTPS Ha LUIMPOKME NePEMELLIEHNS HEKOTO-
PbIX MOAOABIX MTULL, OHM CTaPaAUCh HE 3ane-

| Five-day intervals of the PFDP

the trackers went into sleep mode at this time,
so they did not record later bird movements.
However, it can be assumed that in the range
from 17:50 to 18:37 LMT EV activity was min-
imal, since sunset was observed in the area
under consideration at this time (at local time
the sun ranged from setting at 19:58 in late
August and 19:11 at the end of September),
and we did not visually register the flights of
EVs after sunset in the natal region.

Autumn migration

All tracker-tagged juvenile EVs successfully
began migrating between September 5-23 at
98-118 days of age. Moreover, females began
migration earlier (September 5-6) than males
(September 10-23) and at a younger age (females
—98-100 days, males — 100-118) (Table 6).

Having started migration prior to everyone
else, Tun initially chose the wrong direction

Taba. 5. AUCTaHLMM MEXAY TOYKaMM AOKaLIMI CaAMOK M CaMLIOB CAETKOB CTEPBSTHMKA M MX THE3AaMM KaXKAble 5 AHel MOCAe HavyaAa nepemeLueHmit
Ha MHe3A0BOM y4acTKe 1 A0 HadaAa mMurpaumm. [puHsaTbie cokpalieHus: f — camka, m — camewl. JKUPHbIM LLIPUCDTOM BblAeAeHbI MOKa3aTeAn KpuTe-
prsi BUAKOKCOHa C BbICOKO# CTEMEHbIO HAAEXKHOCTH.

Table 5. Bird-to-nest distances during each 5-day interval during the PFDP after the start of fledgling movements within the breeding territory to
until migration begins for females and males. Legend: f — female, m — male. Wilcoxon signed-rank test values with a high rate of significance are

highlighted in bold.

AnuM nocae Hauana nepemellieHui
Ha rHe3A0BOM Y4acTke

CpeaHune ANCTaHUMM OT NTULIbI AO THE3Aa (Km)
Bird-to-nest average distances (km)

Days after the start of movements Toa

KpuTepuii Buakokcona
Wilcoxon signed-rank test

on the breeding territory Sex n M=SD  Median min—-max mvs. f

1-5 m 96 0.74x1.03 0.25 0.01-5.47 T=553,7=1.82, p=0.07
f 55 0.61+1.43 0.15 0.01-10.17

6-10 m 89 3.42+6.56 0.79 0.01-29.22 T=588, Z=2.57, p=0.01
f 61 0.91x1.72 0.33 0.01-9.79

11-15 m 135 8.24+9.55 4.77 0.03-42.21 T=137,Z=4.52, p=0.00001
f 47 2.39+4.05 0.24 0.01-13.22
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TaTb Ha COCEAHME THE3AOBble TepPUTOPUN.
AL YWKbILW, BO BPEMS CBOMX CTPAHCTBUM
B HaTaAbHOM 0DAACTH, MPOAETEA MUMO THE3A
CTEPBATHUKOB, TMHE3AALUMXCA NOOAM30CTH,
Tpoe M3 KOTOPbIX ABASIOTCS €ro OAMKanLm-
MM coceaamm (puc. 2).

BbICOTbI, Haa KOTOPbIMM A€TaAM CTepBAT-
HUKM B HaTaAbHOW 00AACTM, BapbUPOBaAM
oT 318 A0 938 M Haa ypoBHEM MoOpH, CO-
CTaBMB B CpeaHem no aHaam3y 150 Aoka-
umi 554,28+128,51 M Haa ypoBHEM MOps
(MeamaHa 565,5 M). ADCOAIOTHbIE BbICOTbI,
Ha KOTOPbIX A€TaAM CTEPBATHUKM B HaTaAb-
HOM oDOAacT, M3MeHsIAMCb oT 357 Ao 2490
M HaA YPOBHEM MOPS$, COCTaBMB B CPEAHEM
941,3+385,88 M Haa ypoBHEM MOpPs (MeAn-
aHa 853,5 M) (puc. 7). Boicota noaéta crep-
BATHUMKOB HaA 3eMAEM BapbupoBara oT 21
A0 2047 M, coctaBuB B cpeaHem (n=150)
387,02+368,9 M (MeanaHa 264 M): 66% Ao-
KaLMii A€KaAO B BLICOTHOM AmanasoHe ot 50
20 500 M (oT 50 20 200 M — 30% u oT 200
A0 500 M — 36%). M3 11 Aokaumit (7,33%)
Bbilwe 1000 M Haa NMoOBEPXHOCTLIO 3emMAn, 10
MPUHaAAeXaT camuam — bopasaaio, YwKbl-
wy n XKaHy. Camka YMbIT TOAbKO OAHaXAbI
MoAHAAACh Ha BbicoTy 1112 M, a y TyH Mak-
CMMaAbHbIE BbLICOTbI €€ MOAETa B HaTaAbHOM

and flew to the east, but on September 8 she
merged with the stream of migrating birds of
prey along Kyrgyz Ridge, and quite quickly (in
2 days) reached the outskirts of Taraz (Fig. 9).

During the period September 13-25, Bo-
ralday, Zhan, and Ushkysh flew on different
dates, but in a fairly narrow corridor from 2 to
12 km wide along the forward folds of Ugam-
sky, Chatkalsky, and Kuraminsky ridges. At the
same time, Almaz was flying 20-60 km to the
east over the mountains. Females Umyt and
Tun passed to the west, over the plain, and
joined the general flow of EVs migrating over
Zeravshan ridge.

All EVs tagged with trackers crossed Zeravs-
han ridge in a narrow place between the val-
leys of the Zeravshan and Kashkadarya rivers
southeast of Urgut, movingin a corridor 34-36
km wide in the period September 13-27. Fur-
ther to the south, the EVs flew through the low
mountains of Gissar, where between Dekh-
kanabad and Beglyar they crossed the west-
ern spurs of the Gissar mountains — Chakchar
ridge and the river valley Kichik-Uradarya (25
km northwest of Derbent) —flying in a corridor
17-20 km wide.

Moving south through the Amu Darya Val-
ley, the EVs spread out along a 260-kilometer

g —— BeicoTa NONETa NTHLI, M 34 YPoEHem Mopa | Bird flight altitude, meters above sea level 180 7 | Bbiwe 1'0'-00 ]
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£ _ 2500 140 — n=1,7.3%
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Puc. 7. Boicota noAéta 1 cyTouHas akTUBHOCTb MOAETOB I0BEHUABbHbIX CTEPBATHUKOB B HaTaAbHOM obAacTu. [TpuBOANTCS cpeaHee COAHeYHoe
Bpems (Local Mean Time), KOTOpOe AAS HaTaAbHOM 0bAacTu coctaBuao +4:39+0:03 UTC (-1:21 oT MecTHoOro Bpemexn).

Fig. 7. Flight altitude and daily flight activity of juvenile Egyptian Vultures in the natal area. Local Mean Time is given, which for the natal region was
+4:39+0:03 UTC (-1:21 from local time).
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obaacTn coctaBnan 843-890 M, Mpu 3TOM M
€€ rHe3A0BOW Y4aCTOK A€XaA He B ropax, a B
MPEAropHOM 30He Ha YMHKe M MTULA AeTaAd
HaA BbiICOTamMK OT 329 A0 414 M HaA YPOBHEM
Mopsl. Pekopa BbICOTHI Moka3zaA bopaaaai,
MOAHSIBLUMCb Ha BbLICOTY 2 KM HaA 3eMAEN
Haa A. TypakTbl 1 ceHTabpsa 2022 r. B 15:53
mecTHoro spemenn (UTC+6). B ueaom cam-
Lbl A€TaAM Ha DOAbLUMX BLICOTAX HAaA 3eMAEN
(o1 21 A0 2047 M, B cpeaHem 402,9+378,64
M, MeanaHa 270,5 M, n=128), uem camku (0T
41 a0 1112 M, B cpeaHem 294,64+296,75
M, MeanaHa 194 M, n=22; T=62, Z=2,09,
p=0,036; puc. 8).

Hanbonee paHHAs AETHad aKTMBHOCTb
CTEPBATHMKOB OTMeYaracb C 5:47 ao 7:30
LMT (c 7:08 a0 8:51 yTpa no mMectHomy Bpe-
menu; 4,0% Aokaumii 3 150), 0AHaKO OCHOB-
Has AETHas aKTMBHOCTb MPOMCXOAMAA B Me-
pHOA MOCAE MPOrpeBaHna 3emMAn — ¢ 9:35 Ao
15:38 LMT (c 11 a0 17 4acoB nNo mMeCTHOMY
BpemeHH, 76,0% Aokaumid), c nmkom B 10:38—
11:42 LMT (c 12 Ao 13 4acoB nNo mMeCTHOMY
BpemeHu, 18,0% Aokaumii B NoAéTe, puc. 7).
Hanbonee no3aHas AETHas akTMBHOCTb OT-
MeyeHa B 17:22 LMT (18:43 mecTHoro Bpe-
MEHM), HO TPEKEPbl B 3TO BPEMS YXOAUAM B
CMSAILUMIA PEXUM, MO3TOMY He OUKCHPOBAAM
GoAee No3aHKe nepemeLleHns nNTuu. Tem He
MEHee, MOXKHO MPEANOAOXKWTb, YTO B AMa-
nasoHe oT 17:50 ao 18:37 LMT akTuBHOCTb
CTEPBATHUKOB ObiAa MUHMMAAbHOM, Tak Kak
B 3TO Bpems Ha paccMaTpuBaeMoii TeppuTo-
P1K HaDAIOAAACS 3aXOA COAHLIA (MO MECTHOMY
BPEMEHU COAHLIE 3aXOAMAO B Nepuoa ¢ 19:58
B KOHUe aBrycta A0 19:11 B KOHLE ceHTA0pPs),
a MOCAe 3aX0Aa COAHLIA B HaTaAbHOW 00AACTH
NOAETbI CTEPBATHUKOB HAMMW HE PErnCTPUPO-
BaAMCb BM3YaAbHO.

Puc. 8. Anarpamma pasmaxa BbiCOTbI TOAETA CaMOK
M CaMLOB CTEPBATHUKOB B T€HEHME 3aBUCMMOIO MOCAEr-
He3aoBoro nepuoaa (31171).

Fig. 8. Box-and-whiskers plot flight altitudes of female
and male Egyptian Vultures during the post-fledging
dependence period (PFDP).

corridor and crossed the Paropamiz, Kuhe
Baba and Hindu Kush mountains in Afghani-
stan at various points. Tun passed through the
center of Afghanistan and took a southeastern
bearing just before the Registan Desert, pass-
ing over the northeastern edge of the desert
towards the Suleiman Mountains. EV Almaz
crossed Kuhe Baba, the Ghazni-Kandahar pla-
teau, and the Suleiman Mountains. The other
EVs crossed the Hindu Kush ridge between
the upper reaches of the Kunduz (tributary of
the Panj) and Kabul in the Gulbahar region,
moving in a corridor 15-18 km wide (Zhan,
Ushkysh, and Boraldai passed by Gulbahar,
while Umyt flew 10 km to the southeast —
over Matak). The EVs that crossed the Hindu
Kush were distributed quite widely in the Ka-
bul valley as well as the Amu Darya valley. As
a result, Ushkysh flew along the northern face
of the Spin Gar ridge to the east to winter in
Kashmir, Boralday and Zhan crossed the Spin
Gar ridge and went south, and Umyt flew
south directly from Kabul, passing along the
western end of the Spin Ghar range and along
the eastern highlands of Afghanistan through
the Ghazni-Kandahar plateau and the Sulei-
man Mountains.

Five tagged EVs (all except Ushkysh) crossed
the Indus Valley, flying in a corridor 127 km
wide, with 4 birds crossing the Indus in the
Sadigabad area at 38 km, and Boraldaiy flying
in the Uch Sharif area.

A visualization of bottlenecks in the flight
path of EVs, made using grid mapping with a
cell size of 30’, is shown in Fig. 10. Most of the
birds passed through the western foothills of the
Ugam ridge southeast of Shymkent, the Zeravs-
han ridge southeast of Urgut, the western spurs
of Gissar east of Dekhkanabad, the Hindu Kush
northwest of Gulbahar and the Indus in the Sadi-
kabad area. These areas are extremely impor-
tant points on the flight path of EVs.

The EVs’ migration was quite rapid. Of the
6 tagged birds, 2 (Zhan and Ushkysh) flew to
their wintering grounds without stopovers.
Boralday made one 2-day stopover 36 km
southeast of Tashkent, Almaz made two 2-day
stopovers 24 km north and 47 km southwest
of the Kairakum reservoir. The females, how-
ever, made 3 (Umyt) and 5 (Tun) stopovers
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62°

OceHnsga murpaumns

Bce 10BEHMAbHbIE CTEPBATHUKM, NMOMEYEH-
Hbl€ TpeKepamm, YCrewHO Ha4aAn MUrpaumio
B MEPUOA MEXAY 5 1 23 ceHTa0ps B Bo3pac-
Te oT 98 A0 118 AHei. [NpuyéM camkm Hava-
AM MUrpaumio paHblie (5-6 ceHTabps), Yem
camubl (10-23 ceHTa0ps) n B Goaee MAaa-
wem Bospacte (camkm — 98-100, camubl —
100-118 aHeW) (TabA. 6).

Hauas murpaumio paHbiue Bcex, TyH n3Ha-
YaAbHO BblOpaAa HeBepHOe HamnpaBAeHMe M
MoAeTeAa Ha BOCTOK, HO 8 ceHTa0ps BCTpo-
MAACb B MOTOK MUIPUPYIOLLMX XMULLHBIX MTULL,
naywmnii BAOAbL Knprusckoro xpe0ta, 1 aocTa-
TOYHO ObICTPO, 3a 2 AHS, NPOLLAA AO OKPECT-
HocTen Tapasa (puc. 9).

BAOAb  MepeAoBbIX CKAAAOK YTamcKoro,
YHaTkaabCckoro u KypammHckoro xpeGToB B
nepunoa ¢ 13 no 25 centabpsa bopanaai, XKan
M YWKbILW AETEAW B pasHble AaThbl, HO B AO-
CTaTOYHO Y3KOM KOPUAOPE LUMPUHON OT 2 A0
12 kM. AAMa3 paKkTUHECKK B 3TO XKe Bpemst
AeTeA BocTouHee B 20-60 KM Haa ropamu, a
CamKu YMbIT 1M TyH NPOLUAM 3amnaaHee, Haa
PaBHWHOM, U BAMAWUCH B OOLUMIA NOTOK Mpo-
AETHBIX CTEPBATHMKOB AMLLIb HaA 3epaBLuaH-
CKMM XpeOToMm.

3epaBLIaHCKmMii xpebeT Bce MoMedeHHble
TpeKepamu CTEPBATHUKM Mepecekasn B y3-

74°

| |
OcraHoeku / Stopovers
© 1aeHs/day
@ 2aHa/days

38°

26°

68°

74"

for 1-2 days each, and unlike the males, who
stopped only at the beginning of the migra-
tion, they also made stops at the end of the
migration — Tun stopped for 1 day in Kandahar
province on in the south of Afghanistan before
the Registan Desert in the area of the Kanat-i-
Ali Muhammad Museum-Reserve, and Umyt
also made a one-day stopover on agricultural
lands on the right bank of the Indus River near
Rajanpera in Pakistani Punjab. It is likely that
juvenile females are more likely to stop dur-
ing the autumn migration than males, as well
as along the entire length of the route and
not just at its beginning, but to confirm this,
more females must be tracked. Most of the
stopovers (81.8% of all stopovers — these are
all 3 stopovers of males and 5 of 7 stopovers
of females) are located in the foothill zone of
ridges on the western tip of the Tien Shan and
the northern macroslope of Turkestan ridge
north of N 409.

All EVs successfully completed their migra-
tion between September 21-October 5, re-
quiring 13-28 days to do so at an average of
17.5+5.43 days (Table 6). During this time,
the birds flew from 2038.8 to 3995.9 km, on
average 2764.87+674.11 km along the track
length and from 1160.3 to 1777.7 km, on
average 1656.45+255.53 km along straight.
No differences in the linear parameters of
migration and its timing were found between
females and males. As in the natal region,
during migration females showed lower flight
speeds (=278, from 5.55 to 58.17 km/h, av-
erage 22.28=10.90 km/h, median 20.67 km
/h) than males (n=368, from 5.56 to 63.37
km/h, average 23.56+11.55 km/h, median
23.01 km/h), but with low reliability for the
mean difference.

The terrain elevation range in which EVs
migrated varied from 47-4030 m above sea
level, averaging (n=760) 853.79%+696.78
m (median = 697.5 m). At the same time,
the flight altitude of birds ranged from 23—
2410 m from the ground surface, averaging
581.10%+403.12 (median = 491.50 m) (Tables
7, 8, Fig. T1A, 11B). Absolute altitudes above

Puc. 9. Kapra oceHHei MUrpaLmm ioBEHUAbHbIX
CTepPBATHUKOB. YCAOBHble 0003HaueHns: MCP — muHu-
MaAbHbI# KOHBEKCHbIH noauroH, T — Tpek, AF — Acpra-
HuctaH, IN — Muans, KZ — KasaxcraH, PK — lNakucTtaH,
UZ - Y36ekuctaH.

Fig. 9. Map of autumn migration of juvenile Egyptian
Vultures. Legend: MCP — minimal convex polygon,

T — track, AF — Afghanistan, IN — India, KZ — Kazakhstan,
PK — Pakistan, UZ — Uzbekistan.
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Taba. 6. XapakTepucTika OCEHHeN MUrpaLmm I0BeHUAbHbBIX CTEePBATHUKOB.

Table 6. Data on autumn migration of juvenile Egyptian Vultures.

22-14-1 22-1-1 22-1-1 22-2-1 10-24-2 10-28-2 Cymma man
cpeaHee / Sum
bopaaaan XKan YMmbIT Aama3s Tyn Ywkbin  or average 2
CobbiTHe / Event Boralday Zhan Umyt Almaz Tun Ushkysh or (M=SD)
Yucao rokaumii / Num- 338 (176%) 151 189 128 298 139 1243 (10813)
ber of locations
AaTa Hauyara OCeHHeW 10/09/2022 20/09/2022 06/09/2022 12/09/2022 05/09/2022 23/09/2022 13/09+7
murpaumn / Date of the
started of the autumn
migration
Bospacrt Hauana oceH- 100 113 98 102 100 118 105.3+8.3

Hel MUrpaUmmn, AH1
Age of the start of the
autumn migration, days

Aarta 3aBepLueHust 27/09/2022 03/10/2022 21/09/2022 27/09/2022 02/10/2022 05/10/2022 29/09=5
OCEHHEN MuUrpaumm

Date of the ended of the

autumn migration

[MpoAOAXKMTEABHOCTb 18 14 16 16 28 13 17.5%5.4
murpaumu, aHu / The

duration of migration,

days

[MpoTsxkEHHOCTL 2641.4 2894.5 2692.1 2326.5 3995.9 2038.8 2764.9%x674.1
MapLupyTa, kM / Length

of the route (cumulative

distance), km

OO6LMit HAAET, KM/100 1500.8 1916.9 1424.4 1817.6 1340.9 1466.8 1577.9x232.6
Aokauwit / Total flight,

km/100 locations

AMHeNHas AMCTaHUns 1656.7 1777.7 1720.5 1730.3 1893.2 1160.3 1656.5%£255.5
murpaumm, KM/ Linear

distance of migration, km

[MpamoAnHenHoCT 0.63 0.61 0.64 0.74 0.47 0.57 0.61+0.09
MMWIPaUMOHHOrO

MapLupyTa / Straightness

of migration route

leHepaAbHbIA asnmyT, 167.7 171.6 177.5 177.8 172.4 161.4 171.4+6.2

rpaaycei / General
azimuth, degrees

ExxeaHeBHas AucTaHuMs, n=18 n=14 n=16 n=16 n=28 n=14 n=105
km/cyTku / Daily dis- 146.7£86.0 206.8+82.5 160.1+73.8 145.4+113.9 142.7+94.0 156.8+79.4 158.0£91.0
tance, km/day n, M+SD (15.7-298.5) (87.7-382.2) (42.1-291.3) (29.1-357.2) (8.6-349.3) (23.9-297.8) (8.6-382.2)
(min—-max) Median=146.2 Median=197.1 Median=169.8 Median=107.4 Median=143.7 Median=175.5 Median=161.5
CkopocTb nepemetiie- n=115 n=103 n=120 n=70 n=159 n=280 n=646
HUA B MOAETE, KM/Y 22.1+£10.4 24.1+10.7 21.6+=10.0 26.1+x13.8 22.8+11.5 22.8+11.9 23.0%£11.3
(Mo 4acoBbIM MHTepBa- (5.6-47.4) (8.0-63.4) (5.8-53.7) (5.8-56.4) (5.6-58.2) (5.6-63.4) (5.6-63.4)
Aam) / Travel speed in Median=21.1 Median=23.3 Median=20.4 Median=273 Median=20.8 Median=21.9 Median=21.83

flight, km/h (by hourly
intervals), n, M=SD

(min—max)

CkopocTb nepemetiie- n=224 n=94 n=104 n=63 n=135 n=72 n=692
HUA B MOAETE, KM/Y 38.2+15.2 34.0+17.3 33.2+16.8 39.3+19.1 31.4+18.3 38.0=19.1 35.6x17.3
(MO AQHHbIM AaT4MKa) (6.0-84.0) (7.2-64.8) (7.2-68.4) (7.2-79.2) (7.2-75.6) (7.2-90.0) (6.0-90.0)

/ Travel speed in flight, Median=35.0 Median=32.4 Median=32.4 Median=39.6 Median=28.8 Median=36.0 Median=33.0
km/h (according to

sensor data), n, M+SD

(min—max)

“ncao ocTaHOBOK 1 0 3 2 5 0 1.83+1.94
AAMTEABHOCTBIO CYTKM

1 aoablue / Number

of stopovers lasting 24

hours or longer

Mpumeuanue / Note:
? Yncao Aokaumii nocae reHepaamsaumn ao 1 aokaumm/vac / Number of locations after generalization to 1 location/hour.
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62°

KOM MeCTe MeXAY AOAMHaMM pek 3epaBLuaH
1 Kalukaaapbg K 10ro-BOCTOKy OT Ypryta,
ABMrasiCb B KOPUAOPE LUMPUHON 34-36 KM B
nepuoa ¢ 13 no 27 ceHtabps. Aaree Ha tor
CTEPBATHUKM AETEAM uYepe3 HU3Koropbs In-
capckoro xpebTa, rae mexxay AexkaHabaaom
n beragpom nepecexkaAan 3anaaHbie OTPOru
Mccapa — xp. Yakdap u aoAnHy p. Knumk-
Ypaaapbs (25 KM K ceBepo-3anaay oT r. Aep-
GeHT) — 3AeCh NTULIbI ACTEAU B KOPUAOPE LLIN-
prHoin 17-20 KM.

ABMraach Ha I0r 4epes AOAMHY AMyAapbM,
CTEPBATHUKM PACNPEACAMAUCH B 260-KMAO-
METPOBOM KOPMAOPE M Y>KE B PasHbIX TOUKax
nepecekaAun ropsl INaponamus, Kyxe-baba u
MMHAYKyWw B AdpraHuctaHe. TyH npoLuaa ve-
pe3 ueHTp AdpraHuMcTaHa M B3siAd Oro-BOC-
TOYHOE HamnpaBAEHME AMLLL MepeA neckamu
PerncraH, nponasa Haa CeBepPO-BOCTOYHOM
KPOMKOWM NeckoB B CTOpoHy CyAeiMaHOBbIX
rop. Aama3 nepecék Kyxe-baba, laszHu-KaH-
aarapckoe naockoropbe - CyaeimMaHOBbI
ropbl. OCTaAbHble CTEPBATHUKM MepeceKkAm
Xp. TMHAYKyLI MeXAy BepxoBbamm KyHaysa
(nputok lNanaxa) n Kabyaa B parioHe 'yaba-
Xapa, ABMrasicb B Kopuaope wmpmHon 15-18
KM (OKaH, Ywikbil 1 bopasaait npoLAn MUMO
l'yaGaxapa, a YMbIT B 10 KM 10ro-BOCTOUHEe —
Haa MaTakom). B aoanHe Kabyaa Takxke Kkak
M AOAMHE AMyAapbu, CTEPBSTHUMKM, nepe-

67°

72° 77

OcraHosku / Stopovers
© 1 peHs/day
® 2aua/days
EV-grid
1
2-3
W -5
I ©
[ Jcs

29°

397

34°

297

62°

67° ire

200 0

72°
200

400 Kilometers

sea level for locations in flight varied from
145-5397 m, averaging 1434.89+828.45
m (median = 1273.5 m). Almaz, Boralday,
and Umyt attained the maximum altitudes at
which the flight of EVs was recorded: - 6 loca-
tions ranging from 4024-5397 m above sea
level when they crossed the Hindu Kush and
mountains of eastern Afghanistan (Fig. 12).

If we consider the movements of birds in
the range of terrain elevations up to 1000 m
and greater than 1000 m, the following pic-
ture emerges:

— over the plain and low mountains (up
to 1000 m above sea level), EVs flew over
elevations from 47 to 997 m, on average
445.9+284.3 (median 396.5) m above sea
level, with an average terrain slope of 3.3+4.9
(median 1.4) m/100 m and aspect on average
167.8+106.32 (median 1809) at an elevation
of 42-2410, on average 566.7+384.9 (me-
dian 485) m above the ground (Table 7);

— over mid-mountains and highlands (al-
titudes over 1000 m above sea level), EVs
flew over elevations from 1008 to 4030, on
average 1638.1=573 (median 1451.5) m
above sea level, with terrain slopes on aver-
age 12.0= 8.7 (median 10.9) m/100 m and
aspect 185.5+106.12 (median 196.99) at on
high from 23 to 2253, average 608.7+435.5
(median 526.5) m above the ground (Table 8).

At high elevations above sea level, birds rose
higher above the ground using thermals. There
were no significant differences in the land-
scape characteristics of the locations of males
and females in the low altitude range, how-
ever, at elevations above 1000 m above sea
level, males flew over high elevations (1008—
4030, on average 1645.3+£611.3 m above
sea level, median 1457 m above sea level,
n=155) than females (1026-3554, mean
1627.5+514.1 m above sea level, median
1448 m above sea level, n=105; T=2177.5,
Z=1.93, p=0.053), but in approximately
the same range of altitude above the ground
(males: 26-2253, mean 649.6+471 m, me-
dian 563 m, females: 23-1727, mean 548.5
+370.9 m, median 468 m; T=2437, Z=1.1,
p=0.3). But most importantly, females
chose less rough terrain, with smaller slopes

Puc. 10. Pe3yabTaTbl CETOHYHOIO KapTMpOBaHMs OCeHHEN
MUIPaLMm I0BEHNAbHbIX CTEPBATHUKOB: SHEIKM PaHKM-
POBaHbI M0 YACAY MTHLI, TPOAETEBLLMX Yepe3 Hux (EV-
grid). YcaoBHble 0603HadeHns: CB — rpanuLbl cTpaH.

Fig. 10. Grid-mapping of the autumn migration of juve-
nile Egyptian Vultures: cells are ranked by the number
of birds flying through them (EV-grid). Legend: CB —
country borders.
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céxkiime TMHAYKyLL, pacrnpeAseAMAUCh AOCTa-
TOYHO LUMPOKO, B pe3yAbTaTe 4ero YKbiL
YLUEA BAOAb ceBepHoro dpaca xp. CrinuH lap
Ha BOCTOK Ha 3MMOBKY B Kalumup, bopanaai
n Xan nepecekan xp. Cnux Fap 1 ywAm Ha
10T, @ YMbIT MOAETEAQ Ha 10T HEMOCPEACTBEH-
HO OT Kabyaa, NpoLIAa BAOAb 3aMaAHON OKO-
HeyHocTn Xp. CnuH Tap 1 BAOAbL BOCTOUHbIX
Haropuii AdpraHucraHa uepe3 lasHu-KaHaa-
rapckoe nAockoropbe n CyAeiiMaHOBbI FOpbI.
[MaTb NoMeYeHHbIX CTePBATHWUKOB (BCe,
KpOMe YLKbILIA) MPeCcekAn AOAMHY MHaa,
MPOAETEB B KOpPUAOPE LIMPUHON 127 KM,
npu4ém 4 NTUlbl Nepecekan MHA B paitoHe
Caankabasa Ha yyacTke 38 kM, a bopanaaii
npoaeTeA B parioHe Yu-LLlapudpa.
Busyaamsaums y3kux MecT Ha MPOAETHOM
MyT CTEPBSATHUKOB, CAEAAHHAsA C MOMOLLbIO

(0.31-41.81, average 9.7+8.6, median 7.47
m/100 m) than males (0.07-49, 97, average
13.5+8.4, median 12.63 m/100 m; T= 1726,
Z=3.38, p=0.0007) (Fig. 13).

Analysis of the azimuth of sections of the
EVs’ route when the birds were in transit
flight, relative to wind direction, did not re-
veal an attraction to tailwinds (Table 9). Birds
flew predominantly in crosswind — on average
(n=583) 41.17% of locations (Fig. 14), but
some individuals (Almaz, Umyt) flew predom-
inantly in a headwind. The angles between
the vectors of wind direction and flight of EVs
varied widely (from 1.852to 179.829), averag-
ing 94.47+48.532 (median 92.949) (Table 9).
With a headwind, 70.8% of bird movement
vectors (n=154) lay in the direction of 136—
1802 (34.4%) and 196-2552 (36.4%) (Fig. 15).

TabA. 7. AaHALLAGhTHBIE XapaKTepPUCTUKM AOKaLIMi I0BEHUALHBIX CTEPBSTHUKOB Ha OCEHHei MurpaLmm B Aana3oHe BbicoT Ao 1000 M Haa ypos-
Hem Mopsl (paBHUHA 1 HU3KOrOpPbs).

Table 7. Landscape parameters of locations of juvenile Egyptian Vultures during autumn migration at altitudes up to 1000 meters above sea level

(plain and low mountains).

22-14-1 22-1-1 22-1-1 22-2-1 10-24-2 10-28-2 Cymma mam
cpeaHee / Sum
Bopanaaii XKan YMbIT Aamas Tyn Ywkbiu  or average X
CobbiTune / Event Boralday Zhan Umyt Almaz Tun Ushkysh or (M=SD)
Yucao AoKaumi B NoAETe 206 107 126 80 157 84 760
Number of locations in flight
AOASi AOKaLMiA B MOAETE OT 60.9 70.9 66.7 62.5 52.7 60.4 61.1
00LLEero uncaa Aokaumii, %
Share of locations in flight
from the total number of
locations, %
Yucao AoKaLmi B MOAETe B 141 85 78 34 100 62 500
AManasoHe BbicoT A0 1000 M
HaA YpoBHEM MOpst (paBHMHA
1 Hu3koropbsi) / Number
of locations in flight in the
altitude range up to 1000
meters above sea level (plain
and low mountains)
AOASi AOKaLMiA B NMOAETE B 68.4 79.4 61.9 42.5 63.7 73.8 65.79
AuanasoHe BbicoT A0 1000 m
OT OOLLIEro YMCAA AOKALIMIA B
noaére, % / Share of locations
in flight in the altitude range
up to 1000 meter from the
total number of locations in
flight, %
BbicoTa MecTHOCTH, M Haa 473.3+x301.9 295.8+275.5 444.9+278.1 421.3+£258.6 444.1+250.6 607.2+227.7  445.9%284.3
YPOBHEM MOpA (96-997) (47-950) (84-984) (79-972) (80-994) (213-982) (47-997)
Terrain elevation, meters Median=457 Median=137  Median=435 Median=368.5 Median=342.5 Median=582 Median=396.5
above sea level
M=SD (min—max)
BbicoTa noAéra nTuubl Haa 564.4+357.8 595.2+371.5 548.4+456.8 615.2+393.5 585.8%£389.0 498.6+356.1 566.7+384.9
3eMAéi, M / Bird flight altitude (42-1652) (56-1534) (73-2410) (58-1711) (44-1893) (76-1510) (42-2410)
above the ground, m Median=497  Median=492 Median=349.5 Median=564 Median=544 Median=394  Median=485
M=SD (min—max)
YkaoH mecTHocTH / Terrain 3.7+4.8 2.7+4.5 2.4+3.7 3.9+7.0 2.3+3.6 5.7+6.3 3.3+49
slope, (0.019-22.4) (0.025-23.6) (0.025-16.8) (0.1-31.2)  (0.056-24.38) (0.1-23.5) (0.019-31.2)
M=SD (min—-max) Median=1.8 Median=1.0 Median=1.1 Median=1.4  Median=1.2 Median=2.8 Median=1.4
AcnekT, rpaAbel/ASpect, 170.6x101.8 158.1£111.0 161.4£105.9 160.4%=116.7 170.2%x110.5 182.8+99.6 167.8+106.3
degree, (0-349.3) (0-340.1) (0-353.6) (0-342.5) (0-354.8) (0-326.7) (0-354.8)
M=SD (min—-max) Median=180 Median=150.6 Median=158.0 Median=180 Median=180 Median=212.4 Median=180
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TabA. 8. AaHALLaGhTHbIE XapaKTePUCTHKM AOKALIMIT IOBEHMAbHBIX CTEPBSITHUKOB Ha OCEHHel MUrpaLmm B AManasoHe BbicoT Bbie 1000 M Haa
YPOBHEM MOPSI (CPEAHErOpbs U BLICOKOIrOpbSi).

Table 8. Landscape parameters of locations of juvenile Egyptian Vultures during autumn migration at altitudes over 1000 m above sea level (middle
mountains and high mountains).

22-14-1 22-1-1 22-1-1 22-2-1 10-24-2 10-28-2 Cymma man
cpeaHee / Sum
bopanaaii XKan YmbIT Aamas Tyu Ywkbiu  or average X or
CoObiTne / Event Boralday Zhan Umyt Almaz Tun Ushkysh (M=SD)
Yucao Aokaumii B 65 22 48 46 57 22 260
noAéTe B AMarnasoHe
BbICOT Bbitie 1000 M
HaA YpOBHEM MOpS
(cpeateropbs 1 BbiCO-
Koropbsi) / Number of
locations in flight in the
altitude range above
1000 meters above sea
level (middle mountains
and high mountains)
AoAs AoKaumii B avana- 31.55 20.6 38.1 57.5 36.3 26.2 34.2

30He BbICOT Bbile 1000
M OT 0bLLero uncaa
AOKaLIMIA B NOAETE, %

/ Share of locations in
flight in the altitude
range above 1000
meter from the total
number of locations in
flight, %

BbicoTa mecTHOCTH, M
HaA ypoBHeM mops /
Terrain elevation, me-
ters above sea level
M=S5D (min—max)

BbicoTa noaéra ntuubl
HaA 3eMAEi, M / Bird
flight altitude above the
ground, m

M=S5D (min—max)

YKAOH MecTHoCTH / Ter-
rain slope,
M=S5D (min—max)

AcrexT, rpaaychbi /

Aspect, degree,
M=S5D (min—max)

1656.8+576.3

1522.4+653.7 1684.2+526.4

1763.0+707.4

1579.8+503.2  1488.2%+395.1  1638.1+£573.0

(1008—4030) (1009-3443) (1038-3554) (1029-3762) (1026-3152) (1019-2311) (1008-4030)
Median=1564 Median=1247 Median=1463.5 Median=1444 Median=1406 Median=1425 Median=1451.5
668.5+514.1 673.0£404.5 615.4+406.8 644.2+491.1 492.1+331.0 581.3+366.7 608.7+435.5
(40-2253) (111-1441) (23-1727) (26-2138) (73-1485) (119-1245) (23-2253)
Median=547  Median=648 Median=512.5 Median=576.5 Median=411 Median=546 Median=526.5
14.8+79 11.6x70 9.8+8.1 12.1+9.9 9.6+9.2 14.4+74 12.0+8.7
(0.9-34.6) (1.6-28.9) (0.3-37.9) (0.1-50.0) (0.8-41.8) (4.48-33.01) (0.1-50.0)
Median=14.6  Median=11.0 Median=7.6 Median=10 Median=6.5 Median=13.56 Median=10.9
183.2+103.2 188.4+96.2 183.5+109.2 188.9+107.7 188.0=116.8 180.2+95.7 185.5+106.1
(0-358.1) (7.1-323.6) (0-348.7) (0-345.4) (0-358.9) (14.59-339.08) (0-358.9)
Median=196.6 Median=198.9 Median=203.0 Median=204 Median=193.2 Median=197.05 Median=196.9

CETOYHOrO KapTMPOBAHMS C LLArOM SHENKM
30’, nokasaHa Ha puc. 10. boAblias vacTb
NTUL MPOLUAA Yepe3 3amnaAHble MPeAropbs
Yramckoro xpebTa toro-soctouree LLbim-
KeHTa, 3epaBLIaHCKMii XxpebeT  1oro-Boc-
ToyHee YpryTa, 3anaaHble oTporu lmccapa
BocTouHee AexkaHabasa, [MHAykyw K ce-
Bepo-3anaay ot l'yabaxapa n MHa B paioHe
Caankabana. ITH y4acCTKM ABASIOTCS KpanHe
BaKHbLIMM TOYKaMM Ha NMPOAETHOM NMyTH CTep-
BATHMUKOB.

Murpaumsa cTepBaTHMKOB MpoOxoAMAa AO-
CTaTOYHO CTPEMUTEALHO. M3 6 MOMeUeHHbIX
Nty 2 OKaH 1 YLLUKbILL) MPOAETEAU AO MECT
3uMOBKM Oe3 oCTaHOBOK. bopanaait caesana
OAHY 2-XAHEBHYIO OCTAHOBKY B 36 KM K IOr0-
BOCTOKY OT TalukeHTa, AAMa3 COBEPLUMA ABE
2-X AHEeBHble OCTaHOBKM B 24 KM ceBepHee M
47 Kkm 1oro-3anaaHee KaiipakyMCKOro BOAO-
XpaHuAmLIa. A BOT CaMKM A€TeAn C 3 (YMbIT)

In fact, these are the dominant directions of
movement of birds in the southern (between
the Gissar Mountains and the Indus Valley)
and northern (between the Karatau and Zer-
avshan Mountains) sections of their migration
route, respectively.

Diagrams of bird movement azimuth and
surface wind direction, as well as variations in
the angle between bird movement direction
and wind direction for each tagged bird are
shown in Fig. T6A and 16B.

Wind speed did not play a significant role
for EVs in their speed of movement. With a
significant range of surface wind speeds from
almost completely calm to 6.7 m/s, five of the
six EVs moved mainly at wind speeds averag-
ing 2.1-2.7 m/s (median 2.1-2.6 m/s, 2 points
on the Beaufort scale), and only Ushkysh flew
in conditions with even lower wind speeds.
That is, the birds did not try to use areas with
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Puc. 11A. Bbicota mecT-
HOCTM M BbICOTa MOAETA
(B MeTpax HaA ypoBHem
MOPSI) IOBEHMABHBIX
CTEpPBSITHUKOB B XOA€
murpaumn. NokaszaHbl
npochuan arst Aamasa,
bopanaasi u Yiukbiiua.

Fig. 11A. Elevation and
flight altitude of juvenile
Egyptian Vultures (in
meters above sea level)
during migration. Profiles
are shown for Almaz,
Boralday and Ushkysh.
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n 5 (TyH) octaHOBKamu Ha 1-2 AHS, NPUYEM
B OTAMYME OT CaMLIOB, OCTaHaBAMBABLLMXCS
TOABKO B Ha4dane MMUIPaLMM, OHU CAEAAAU
OCTaQHOBKM M B KOHLe Murpaumnn — TyH ocTa-
HOBMAACb Ha 1 AeHb B NpoBMHUMKM KaHaarap
Ha tore AdpraHucTaHa nepea nycrbiHei Peru-

high wind speeds, and, most likely, even
avoided them. In only 1.4% of EV locations
did the wind speed exceed 5.5 m/s (moderate
wind in the range from 5.5 to 7.9 m/s, 4 points
on the Beaufort scale), although wind of this
strength was dominant in mountains. At the
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Puc. 11B. Beicota mecT-
HOCTU 1 BbICOTa MOAéTa
(B METpax Haa ypoBHeM
MOPSI) I0BEHNABHBIX
CTepBSATHUKOB B X0Ae
murpaumm. lNokasaHsl
npochuan arsi XKana,
YMbIT 1t TyH.

Fig. 11B. Elevation and
flight altitude of juvenile
Egyptian Vultures (in
meters above sea level)
during migration. Profiles
are shown for Zhan,
Umyt and Tun.
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CTaH B paiioHe My3es-3anoseaHuka KaHaT-  same time, the average speed of bird move-
n-AAM Myxammaa, a YMbIT caeaana Toxe — ment varied from 7.6 (Zhan, Ushkysh) to 10.1
OAHOAHEBHYIO OCTAHOBKY Ha CeAbCkoxo3sid- — m/s (Umyt) (median 7.1-9.6 m/s). The aver-
CTBEHHbIX 3eMAsIX npaBobepexkbs MHaa 6an3  age speed of movement along track segments
PaaxaHnepa B [lakucraHckom [lenaxabe. in transit flight for all birds was determined to
BeposiTHO, AASl 10BEHMABbHBIX camOK Ooaee  be 8.23+3.46 m/s (median 7.84 m/s).
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XapaKTepHbl OCTAHOBKM Ha OCEHHeW Murpa-
LMK, HYEM AASI CAMLIOB, NMPUYEM MO BCEN AAK-
HE MapLUIpyTa, a He TOAbKO B €ro HadaAe, HO
YTOObI 3TO YTBEPXKAATb, HEOOXOAMMO OTCAE-
AUTb BOAbLLIE CaMOK. boAbLLas YacTb ocTaHo-
BOK (81,8% Bcex 0CTaHOBOK — 3TO BCe 3 ocTa-
HOBKM CaMUOB M 5 M3 7 OCTaHOBOK CaMOK)
HaXOAUTCH B NMPEArOpHOM 30He xpeOToB 3a-
MaAHOM OkoHeuHoCTH TaHb-Lllansa u cesep-
HOFO MakKpoCKAOHa TypkecTaHckoro xpebTa
cesepHee 409 c.uu.

C 21 ceHTab6ps no 5 okTa6ps BCe cTep-
BATHUKKM YCMELIHO 3aBEPLUMAM MUIPaLMIO,
KoTopas cocTtaBuAa 13-28 AHel, B CpeAHeM
17,5+5.43 AHs (TabA. 6). 3a 3TO Bpems
nNTuubl npoAeTean ot 2038,8 A0 3995,9 KM,
B cpeaHem 2764,87£674,11 KM No AAMHE
Tpeka u ot 1160,3 a0 1777,7 KM, B Cpea-
Hem 1656,45x255,53 kM no npsmon. Hu-
KaKOW pasHMLbl B AMHEWHBLIX MapameTpax
MUIpaLmMK M e€ CpoKax MeXAY CaMKamu M
camuamm He obOHapyxeHo. Tak e Kak u
B HaTaAbHOM 00AACTM, Ha MMIpauLMK Cam-
KM MOKa3aAM MeHbLUME CKOPOCTM MOAETa
(n=278, o1 5,55 a0 58,17 KM/, B cpeaHeM
22,28+10,90 km/u, meamnaHa 20,67 km/u),
yem camubl (n=368, 0T 5,56 A0 63,37 KM/,
B cpeaHem 23,56%+11,55 Km/4, MeamaHa
23,071 KM/4), HO yXe C HWM3KOW HaAéXHO-
CTbIO Pa3HULbI CPEAHMX.

BbICOTHbINM AMana3oH, B KOTOPOM MUIpu-
POBaAM CTEPBSITHWMKMW, BapbMPOBaA OT 47 AO
4030 M Haa ypoBHEM MOP$I, COCTaBMB B CPEA-
HemM (n=760) 853,79+696,78 m (MeanaHa =
697,5 m). Tpn 3TOM BbICOTa MOAETA NTULL M3-
MeHsAACh OT 23 A0 2410 M OT NOBEPXHOCTH
3€MAM, COCTaBMB B cpeaHem 581,10+403,12
(MeanaHa = 491,50 M) (Taba. 7, 8, puc. T1A,
11B). ADBCOAIOTHbIE BbLICOTbI HaA YPOBHEM
MOpS$l AASl AOKaLIMK B MOAETE BapbMpOBa-
AM OT 145 A0 5397 M, COCTaBMB B CpeAHEM
1434,89+828,45 M (MeanaHa = 1273,5 m).
MakcnmanbHble BbICOTbI, Ha KOTOPbIX OTMe-
YeH MPOAET CTEPBATHMKOB, MOKa3aAM AAMa3,
bopaaaait M YMbIT — 3TO 6 AOKauUMi B AMana-
30He oT 4024 A0 5397 M Haa ypoBHEM MOps
npu nepecedyeHmnn umm [MHAYKyWla M rop
BOCTO4HOro AdpraHucraHa (puc. 12).

Ecan paccmatpuBath nepemelueHus ntuu
B AManasoHe BbICOT MeCTHOCTH A0 1000 M m
Bbite 1000 M, TO CKAQALIBAETCSl CAeAyiOLLAs
KapTuHa:

— HaA PaBHMHOM M HU3KUMMK ropamu (A0
1000 M Haa ypOBHEM MOPS$) CTEPBATHUKMN Ae-
TEAM HaA BbICOTaMM OT 47 A0 997, B CpeaHeM
445,9+284,3 (Meanana 396,5) M Haa ypos-
HEeM MOpP#, C YKAOHaMW MECTHOCTH B CPEAHEM
3,3+4,9 (Meamana 1,4) M/100 M 1 acnekTom
B cpeaHem 167,8+106,32 (MeanaHa 1809) Ha

Although the wind situation changed sever-
al times during migration, the birds continued
to move south and overcame high mountains,
regardless of the speed and direction of the
wind. The above picture of changes in flight
altitude and interaction with the wind shows
that during migration EVs alternated use of
thermals for the maximum possible rise in
altitude with downward gliding, mainly in a
crosswind. In a headwind, the birds used oro-
graphic lift, moving along the slopes of the
southern and southwestern exposure with a
gain in height.

No reliable differences in the use of wind by
birds of different sexes have been identified.

Flight activity of EVs during migration was
observed from 6:02 to 18:01 LMT, and
90.73% of 744 locations in flight lie between
9:00 and 17:00 LMT, 11-12% of locations
every hour in this time period (Fig. 17). The
latest flight activity was observed at Jan in the
Kabul area on September 24, 2022 at 18:01
LMT (13:23 UTC and 17:53 local time), 5
minutes after sunset on that day.

Wintering and summering

Five EVs stopped for the winter, and then
lingered through the summer on the Indo-
Gangetic Plain (between the Indus Valley and
the Aravali Mountains) in the Thar Desert,
primarily in Indian Rajasthan (Fig. 18-B). One
EV (Ushkysh) stopped to winter in Pakistani
Kashmir in the low mountains of the Himalaya
southern macroslope near a reservoir on the
Poonch River near Kotli (Fig. 18-A).

The total area covered by the movements of
five EVs (Almaz, Boralday, Zhan, Tun, Umyt)
in wintering and subsequent summering
zones in Indian Rajasthan and adjacent ter-
ritories was 182,260.2 km?, the zone with a
density of 95% of locations was 15,438.9 km?
(13 clusters), 75% — 2916.0 km? (5 clusters),
50% — 1039.6 km? (4 clusters) (Fig. 19).

The area of individual territories, calculated
as MCP for the entire observation period, was
calculated for birds that remained in contact
through the end of December 2023: Boral-
day — 166,636.2 km?, Almaz - 63,375.9 km?
and Ushkysh — 73,073.6 km?, with temporary
departures out of the permanent wintering/
summering zone on December 27-30, 2022
and May 19-25, 2023 and 2396.1 km? ex-
cluding these departures (Fig. 19, 20). MCP
for 100 days of tracking varied from 4512.8
km? (Umyt) to 62,110.3 km? (Zhan), averaging
23,264.1+22,371.69 km?. The Kernel 95%
varied from 239.39 km? (Ushkysh) to 7429.02
km? (Zhan), averaging 2390.91+2625.83 km?
(Fig. 20, 21A, 21B, 21C, 21D, 21E) . The daily
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Puc. 12. Kapta Tpekos
OCeHHeln Murpaumm
CTepPBATHUKOB Yepe3
ropw! MHAyKyLua B Agb-
raHucTaHe. AAS Kaxxaoi
AOKaLIMM C PEKOPAHbI-
MM BbICOTamu AaHbl 2
napameTpa (B m): BbicoTa
noAéTa NTULbl HaA 3em-
AEif — BepxHss uncbpa,
BbICOTa MECTHOCTM HaA
YPOBHEM MOPS — HUXK-
Hss umMcppa.

Fig. 12. Map of autumn
migration tracks of Egyp-
tian Vultures through the
Hindu Kush Mountains
in Afghanistan. For each
location with record al-
titude, 2 parameters are
given (in m): the height
of the bird’s flight above
the ground is the top
number, and the eleva-
tion of the area above
sea level is the bottom
number.

K 60 0 60 120 Kilometers
| — |

B7¢

BbicoTe 42-2410, B cpeaHem 566,7+384,9
(MeamaHa 485) M Haa 3eMAEi (TabA. 7);

— HaA CpPeAHeropbsMM U BbICOKOTOPbAMM
(BbicOThI Bbie 1000 M HaA ypoBHEM MOpS)
CTEPBATHUKM AETEAM HaA BbicoTamm oT 1008
a0 4030, B cpeaHem 1638,1£573 (meanaHa
1451,5) M Haa ypoBHEM MOPS$, C YKAOHamM
MecTHoCTM B cpeaHem 12,0%8,7 (MeamaHa
10,9) M/100 M un acnektom 185,5+106,12
(MeamnaHa 196,99 Ha BbicoTe OT 23 a0 2253,
B cpeaHem 608,7+435,5 (MeanaHa 526,5) m
HaA 3eMAEN (Taba. 8).

Ha 60AbLUMX BbICOTax HaA YpPOBHEM MOPS
NTULLI MOAHUMAAMCH BbilLIE HAA 3EMAEN, UC-
noAb3yst TepMukK. CyLLEeCTBeHHbIX Pa3Aninii
B AQHALLIACPTHBIX XapaKTEPUCTHKAX AOKaLIMK
CaMLOB M CaMOK B HWM3KOM BbICOTHOM AMa-
na3oHe He BbISIBAEHO, OAHAKO Ha BbICOTax
Bbile 1000 M HaA ypOBHEM MOPA CaMLibl Ae-
TeAn Haa H6oAbLLMMM BbicoTamm (1008—4030,
B cpeaHeM 1645,3+611,3 M Haa ypoBHem
Mops, meamaHa 1457 M Haa ypoBHeM MopS,
n=155), uem camkm (1026-3554, B cpeaHem
1627,5£514,1 M HaA ypoBHEM MOps, Me-
AvaHa 1448 M Haa ypoBHem mops, n=105;
T=2177,5,Z=1,93, p=0,053), HO npumep-
HO B OAMHAKOBOM AMarna3oHe BbICOTbl HaA
MOBEPXHOCTbIO 3eMAM (Camubl: 26-2253, B
cpeaHeM 649,6£471 M, meanaHa 563 M,
camkmn: 23-1727, B cpeaHem 548,5+370,9
M, MeanaHa 468 m; T=2437,7=1.1, p=0,3).
Ho raaBHoe, camkun BblIOMpaAn meHee nepe-
CeYeHHYI0 MeCTHOCTb, C MeHbLUMMM YKAOHa-
mn (0,31-41,81, B cpeaHem 9,7+8,6, mean-

69" 71"

Record elevations
® 4024-5397

/N Ymbit [ Umyt

Bopanpaii / Boralday

69° 71

movement distance of birds varied from 0.09
to 337.7 km, averaging (n=1928) 27.9+38.7
km, median 15.12 km (Table 10).

The elevation of terrain where EVs stopped
for wintering and summering varied from -1
to 573 m above sea level (median from 130 to
257) for 5 birds in Rajasthan, and 336-3480 m
above sea level (median 667) for Ushkysh in
the Himalayas (Table 10).

The flight height of EVs above the ground in
the wintering area varied widely, and average
values depend on the approach to the analy-
sis of locations. Without filtering by speed
(that is, taking into account locations with a
speed below the threshold of 5.4 km/h), but
with non-zero distances and altitude gain be-
tween successive locations, flight height above
ground varied from 20-7289 m, averaging
(n=7419) 349.4+382.2 m (median 215 m).
The bulk of the birds” movements at their win-
tering/summering grounds was associated with
short flights from the sleeping location to the
feeding location at height from 100 to 500 m
(62.11% of locations): the median for 6 birds
varied from 169 m (Ushkysh) to 252 m (Bo-
ralday). However, even in the case of move-
ments to feeding places from regular overnight
locations of several kilometers, the birds rose
to a fairly high height. 20.19% of locations
were registered in the height range 500-1500
m above the ground. Four birds (Zhan, Almaz,
Umyt and Tun) rose to heights of up to 1550-
3179 m above the ground (1.62% of loca-
tions in the range of 1500-3200 m above the
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Puc. 13. Anarpammsbl pasmaxa AQHALLAGDTHBIX XapakTePUCTUK NepemeLLeHnii CTePBITHUKOB Ha OCEHHEN MUrpaLmm Bo Bpems nepeaéra yepes

CpeAHHe 1 BbICOKUE Iropbl.

Fig. 13. Box-and-whiskers plots of landscape parameters of Egyptian Vulture movements during autumn migration while flying through medium and

high mountains.

AsumyT nepemeteHus ntil / Direction of birds movements

—— HanpaeneHnue seTpa / Wind direction

360

345 80—
330 — |\

25 70-1—
] _&60— -
-~ T

Yron mexay HanpaeneHnem nepemeLleHna NTuLbl 1
HanpaeneHwem setpa / The angle between the direction
the bird is moving and the direction of the wind

70 ——
60
50
40
30 ¢t
20
10

MonyTHEIA BeTep {
Tail-wind, n=148, 25.4%

0

/ 120

. o Bokogoit BeTep
Side wind, n=240, 41.2%

BcTpeyHsIid BeTep
Head-wind, n=195, 33.4%

Puc. 14. Anarpammbl asumyTa nepemeLLeHns NT1LL 1 HarnpaBAeHUs MPU3EeMHOro BeTpa (CAeBa), a TakxKe BapuaLmii yraa MeXAy HarpaBAeH1em

nepemeLueHms nNTuL 1 HaripaBAeHem BeTpa (cnpaBa).

Fig. 14. Diagrams of bird movement azimuth and surface wind direction (left), as well as variations in the angle between bird movement direction

and wind direction (right).
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AaumyT nepemelyeHna nTuy / Direction of birds movem: Puc. 15. A3umyT nepemelLieHms CTEPBSITHUKOB Mpu
BcTpeqHom BeTpe (0-452, 315-3609).
360 Fig. 15. The direction of movement of Egyptian Vultures
345 26115 in a head-wind (0-452, 315-3609).
330, /=30
- A20-1—— /%

315, poh I~ 545

SN
300 X AL SN 260 ground). Boralday and Ushkysh set records
f/ /\ ?*--m\ \\1 ; ) < in height: 9 locations were noted at altitudes
2854/ / o AATS of 3200-7300 m above the ground. Ushkysh
| r“‘ﬂ’l_ rose to a height of 6218 m above the ground
270 — = { 190 (7012 m above sea level) on September 8,
H\r f"' ,,i— '4\< / —_ 2023 at 12:30 LMT (7:34 UTC or 13:34 local
25577 \ \ .%yf_’ )’105 time) near the new campus of Kotli Univer-
/)n\\ /Thf_ly/f' j ), sity in Pakistani Kashmir (N 33, 45, E 73.92,
240 \ I,A-C'\ / - « 7 120 terrain elevation 794 m above sea level). Bo-
225\< gy ,/135 ralday rose to 7289 m above ground (7395
216«’/ }/L_h' ; M m above sea level) on 12 January 2022 at
195~ i 13:39 LMT (08:55 UTC or 14:55 local time)

near the Pakistani village of Varnhar near the

Taba. 9. HanpasaeHue 1 CKOPOCTb nepemeLleHns CTePBATHUKOB OTHOCUTEAbLHO CKOPOCTM M HarnpaBAeHMS MPU3EMHOro BeTpa (B aHaAM3 BKAIOYE-
Hbl TOALKO TPaH3UTHbIE nepeAéTsl 6e3 nepemeLleHmii Ha ToYkax OCTaHOBOK M HOYEBOK).

Table 9. Direction and speed of Egyptian Vulture movements relative to surface wind speed and direction (analysis includes only transit flights
without movements at stopovers and overnight stays).

22-14-1 22-1-1 22-1-1 22-2-1 10-24-2 10-28-2 Cymma nan

cpeaHee / Sum

CoObiTHe bopanaaaii XKan YMbIT Aamas Tyn Ykbnu  or average 2 or

Event Boralday Zhan Umyt Almaz Tun Ushkysh (M=SD)
n 158 98 105 54 111 57 583

Hanpasaenue 172.49+51.82  164.07%62.01 1774+60.8  178.25+38.49  178.86%+70.35 158.76%62.55 172.36+59.32

ABMKEHMS MTULIbI, (45.5-358.3) (2.9-330.5) (17.4-317.7)  (120.7-283.2) (10.8-358.0) (10.7-341.4) (2.9-358.3)

rpaaycbl / Direction  Median=166.6 Median=166.9 Median=168.2 Median=166.4 Median=175.8 Median=150.4 Median=166.9
of movement of the

bird, degrees

M=SD (min-max)

Hanpasaenue 199.76x94.15 204.8+£78.12 21748+110.22 184.68x106.63 235.36%=100.97 208.37x115.19  210.02%+100.2
NPU3EeMHOro BeTpa, (0-359.64) (12.45-352.62) (0.2-359.37) (4.52-355.24) (4.27-359.13) (9.67-349.66) (0-359.64)
rpaaycel / Surface Median=200.33 Median=211.07 Median=241.73 Median=211.22 Median=254.71 Median=246.49 Median=225.42
wind direction,

degrees

M=SD (min—max)

YroA mexxay Ha- 85.17+47.25 93.31£51.4 97.53+51.47 103.75+47.17 99.63+44.65 97.75+47.88 94.47+48.53
npaBAEHUAMN (2.82-177.54) (3.0-178.76) (1.85-177.05) (7.6-177.26) (1.97-179.7) (4.12-179.82) (1.85-179.82)

aBwxkenust ntuubl 1 Median=85.54  Median=93.69 Median=110.28 Median=113.86 Median=101.29 Median=88.61 Median=92.94
BETpa, rpaaychbl

Angle between

wind direction and

bird movements,

degrees;

M=SD (min—max)

CkopocTb npu- 2.1x1.04 2.66*1.0 2.45+1.23 2.44+1.31 2.33%1.29 1.58+0.76 2.28+1.16
3eMHOr0 BETpa, M/C (0.24-4.98) (0.9-5.02) (0.14-6.55) (0.53-6.71) (0.15-6.08) (0.09-3.41) (0.09-6.71)

Surface wind speed, ~ Median=2.11 Median=2.55  Median=2.36  Median=2.14  Median=2.02  Median=1.45  Median=2.15
m/s
M=SD (min—-max)

CkopoCTb MTULIbI 7.68+2.64 7.59+2.86 10.14+4.58 9.35%+3.20 7.53+3.22 7.60+3.30 8.23+3.46
B NOAETe, M/C (no (2.82-16.56) (2.79-17.79) (2.93-25.96) (3.13-19.13) (2.88-16.69) (3.20-17.81) (2.79-25.96)
pparmeHTam Tpe- Median=7.16 Median=766  Median=9.59  Median=9.05 Median=714  Median=712  Median=7.84

ka) / Travel speed
of bird in flight, m/s
(by track fragments);
M=SD (min—max)
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Puc. 16A. Anarpammbi
asumyTa nepemeLLeHus
crepBATHMKOB (PKaH,
bopanaaii u Yikbii) n
HarpasAeHUs pU3em-
HOro BeTpa, a Takxe
BapuaLmii yraa Mexay
HaripasAeHuem rnepe-
MelLLeHus MNTULL U Ha-
rpaBAeHuem BeTpa AAs
Ka>kAOM MOMEYEHHOM
ATULbI.

Fig. 16A. Diagrams of
movement direction by
Egyptian Vultures (Zhan,
Boralday and Ushkysh)
and surface wind direc-
tion, and variations in
the angle between bird
movement direction and
wind direction for each
tagged bird.

A3UMYT nepemeLliedds nTuy / Direction of birds movements

— Hanpaenexwe setpa / Wind direction

360 Kan / Zhan

345 20— 15
- f -\-.-\"-:.\3']
RS

Yron memay HanpasneHuem nepemMeLleHma NTULL 1
HanpaeneHwem setpa / The angle between the direction
the bird is moving and the direction of the wind

360 /
20 — _15 MonyTHeIA BETER
f.-' “~._3p _Tail-wind, n=25, 25.5%

Eokoeo# BeTep
Side wind, n=44, 44.9%

N\
. N
_____'\-fﬁs 1 Bﬁpeﬂ!{blﬁ BETEP
180 180 Head-wind, n=29, 29.6%
Bopanpaw / Boralday
360 360
20 — 1 MonyTHLIA BETEpR

210~ |
195 — —

aHa 7,47 m/100 M), yuem camusl (0,07-49,97,
B cpeaHem 13,5+8,4, meamana 12,63 m/100
M; T= 1726, Z=3,38, p=0,0007) (puc. 13).
AHaAM3 asuMMmyTa OTpPe3KOB MapLupyTa
CTEpPBSTHUKOB, KOrAa MTULIbI HAXOAMAUCH B
TPaH3UTHOM MOAETE, OTHOCUTEABHO Harpas-
AEHMS BETPA, HE BbISBMA TArOTEHUs MTULL K
nonyTHoMy BeTpy (TabA. 9). TTuubl AeTean
MPEeUMYLLECTBEHHO Npu OGOKOBOM BeTpe — B
cpeaHem (n=583) 41,17% aokauwii (puc. 14),
HO OTAeAbHble 0COOM (AAMA3, YMbIT) AeTeAn

15

10

Bokoso# BeTep
Side wind, n=64, 40.5%

.
.\ \.\./ 135
\ 150

— 165

180

BCTpeyHLId BeTep
Head-wind, n=41, 26.0%

MonyTHLIA BeTep
Tail-wind, n=8, 14.0%

_ Bokoeok BeTep
Side wind, n=31, 54.4%

BecTpeyHsId BeTep
Head-wind, n=18, 31.6%

India-Pakistan border (N 24.95, E 70.91, ter-
rain elevation 106 m above sea level). Also,
probably subsequent to a disturbance at the
overnight location on the night of May 7/8,
2023, Boralday soared between 3702-5433
m above the ground for 5 hours from 23:53
to 4:54 LMT (from 18:57 to 23:58 UTC May
7 or from 00:27 to 05:28 local time on May
8) between the villages of Dholia and Tekari-
yazar, 75 km northeast of Bikaner in Indian
Rajasthan (N 28.22, E 74.09 , terrain elevation
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Puc. 16B. Anarpammbi
asumyTa nepemeLLeHms
CTepBATHUKOB (AAMa3,
YmbIT 1 TyH) u Hanpasae-
HMS PU3EMHOro BeTpa,
a TaKkKe Bapmaumii yraa
MEXKAY HarpaBAeHUem
nepemeLLeHus NTuu 1
HarnpaBAeHuem BeTpa
AASI KaXKAOH MOMeEYEeH-
HOM MTULbI.

Fig. 16B. Diagrams of
movement direction

by Egyptian Vultures
(Almaz, Umyt and Tun)
and surface wind direc-
tion, and variations in
the angle between bird
movement direction and
wind direction for each
tagged bird.

A3umMyT nepemelliesns ntuy, / Direction of birds movements

— Hanpagnenne seTpa / Wind direction

360 Anmaz / Almaz

NPENMYLLIECTBEHHO MPU BCTPEYHOM BETpeE.
YrAbl MeXAy BEKTOpamu HaripaBAe€HMs Be-
Tpa M NoAéTa CTEPBSATHMKOB BapbMpPOBaAW B
WMpoknx npeaeaax (ot 1,852 ao 179,829),
COCTaBMB B cpeaHem 94,47 48,532 (Meauna-
Ha 92,949 (1aba. 9). [Npu BCcTpeuHom BeTpe
70,8% BeKTOpOB ABMXKeHMst nTuu (n=154)
AEXaAo B HanpasaeHun 136-1802 (34,4%) u
196-2552 (36,4%) (puc. 15). No cyTu 370 AO-
MMHMPYIOLLIME HaMpaBAEHUS MepemMeLLeHus
NTML Ha I0XKHOM (Mexxay [nccapckum Xp. u

Yron memay HanpasneHuem nepemMeleHma NTULL 1
Hanpasnedvem setpa / The angle between the direction
the bird is moving and the direction of the wind

360 /
" MonyTHeIA BETED
i Tail-wind, n=9, 17.0%

Eokoeoi BeTep
Side wind, n=20, 37.7%

BeTpevHsli BeTEp
Head-wind, n=24, 45.3%

15 MonyTHeIA BeTEp
T3 = Tail-wind, n=28, 26.7%

BokoBo# BeTep
Side wind, n=35, 33.3%

BcTpeuHbIl BeTep
Head-wind, n=42, 40.0%

MonyTHLIA BeTEp
Tail-wind, n=22, 19.8%
i

_ BoxoBoi BeTep
Side wind, n=47, 42.3%

BcTpeyHsIR BeTep
Head-wind, n=42, 37.8%

247-250 m above sea level). We have repeat-
edly observed similar behavior in Rajasthan
in previous years: when local farmers flushed
birds roosting in low trees, they took flight and
climbed higher until disappearing from sight.
Almost all locations with a flight height over
2500 m above ground appear to be associ-
ated with ascent in a small spiral in thermals.
Since, if we consider the locations of EVs only
in active flight with movement over a distance
exceeding 1 km with sensor speeds registering
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AOAMHOM MHAQ) 1 ceBepHOM (Mexay KapaTay
1 3epaBLUAHCKMM XP.) yHaCTKax MX MUrpaum-
OHHOIO MapLUpyTa COOTBETCTBEHHO.

Aunarpammbl asumyTa nepemeLleHns nTuu
M HanpaBAEHMS MPU3EMHOrO BETPa, a Takxke
BapuaLMii yrAa MeXAy HarpaBAeHMEM nepe-
MEeLLeHMs NTULL U HaMpaBAEHWEM BETPA AAS
Ka>KAOM MOMEYEHHOM NTWLbI NOKa3aHbl Ha
puc. 16A n 16B.

CkopoCTb BETpa He Mrpaa 3HaunMyio poAb
B CKOPOCTU MEPEABMIKEHUA CTEPBSTHUKOB.
[Mpu cywiecTBeHHOM pasbpoce CKOPOCTH Npu-
3€MHOr0 BETPa OT MPAKTUYECKM MOAHOIO LUTH-
ASl A0 6,7 M/C, NSATb U3 LLIECTM CTEPBSATHUKOB
ABMIaAMCb B OCHOBHOM MPU CKOPOCTU BeTpa
B cpeaHeM 2,1-2,7 m/c (MeanaHa 2,1-2,6 m/c,
2 6anna o wkase bodpopta), M AULLIL YLLIKbILL
AETEA B YCAOBMSX C eLLE MEHbLLIEN CKOPOCTbIO
BeTpa. To eCTb NTULIbI HE CTPEMUAUCH UCMOAD-
30BaTb Y4aCTKM C MOBBILLEHHOW CKOPOCTbIO
BETpa, U, CKopee BCero, Aake mberaan ux.
Avwb anst 1,4% AOKauMi CTEPBSTHUKOB CKO-
pOCTb BeTpa ObiAa Bbille 5,5 M/C (yMepEeHHbIH
BETep B AManasoHe ot 5,5 A0 7,9 M/c, 4 Hama
no wkaae bodpopTa), XOTs BeTep Takoi CHAbI
SBASACS AOMMHMPYIOLLMM Ha OOAbLLEN YacTy
30HbI MNEPEABMXKEHMS MTUL B FOPHBLIX PalioHaXx.
[Mpu 3TOM CpeaHsisi CKOPOCTb NepemeLleHus
NTUL BapbupoBasa oT 7,6 (XKaH, YiukbIw) A0
10,1 m/c (YMbIT) (MeanaHa 7,1-9,6 m/c). Cpea-
Hslsl CKOPOCTb ABMXKEHMS MO OTPEe3Kam TPEKOB
B TPAH3MTHOM MOAETE AAS BCEX MTULL OMpeae-
AeHa B 8,23+3,46 m/c (MeanaHa 7,84 m/c).

3a MUrpaumio BeTpoBasl CUTyalns M3MeHs -
AACb HEOAHOKPATHO, TEM He MeHee, MTULbI
MPOAOAXKAAM ABMXKEHME Ha 1O M MPEOAOAE-
BaAM BbICOKME [Opbl, BHE 3aBMCMMOCTM OT
CKOPOCTM M HarpaBAeHMs BeTpa. Bobiwenpu-
BeAEHHAs KapTUHA M3MEHEHUS BbICOTbI MOAE-
Ta M B3aMMOAEMCTBUS C BETPOM MOKa3bIBaET,
YTO CTEPBATHMKM HAa MUIPALIMK UCMIOAL30BAAM
TEPMUKM AAF MAKCMMAABHO BO3MOXKHOIO Bbl-
COTHOMO MOAbEMA, KOTOPbIM Y4epeAoBaAl CO
CKOAbXKEHMEM BHW3, MPEUMYLLECTBEHHO MNpK
GokoBOoM BeTpe. Ha BCTpedHOM BeTpe nTu-
Libl MCTMOAB30BaAM OPOrpPacPUUECcKMii NMOABEM,
ABMIasiCb BAOAb CKAOHOB I0XKHOM M 10r0-3arnaa-
HOM 3KCMO3MLMK C HAOOPOM BbICOTbI.

Kaknx-Ambo HaA€XHbIX pPasAMYMiA B MUC-
MOAb30BaHUM BETPA MTULAMKM PA3HOIO MOAA
HE BbIABAEHO.

AETHas aKTUBHOCTbL CTEPBSATHUKOB BO BPEMS
Murpaumnm Habaloaasack € 6:02 a0 18:01 LMT,
a 90,73% w3 744 AoKauMii B MOAETE AEXKMUT
Mexay 9:00 u 17:00 LMT, no 11-12% aoka-
LIMIA €XKe4aCHO B AAHHOM MPOMEXXYTKE Bpeme-
HM (puc. 17). Hanbonee nosaHasa AéTHas ak-
TMBHOCTb OTMeyeHa y KaHa B paiioHe Kabyaa
24 cenTaOpsa 2022 1. 8 18:01 LMT (13:23 UTC

over 5.4 km/h, then the range of heights above
2606 m above the ground is eliminated, but
at the same time the average height of move-
ment of birds increases up to 370+373.4 m
above the ground (median 250 m; n=5110).

Regardless of location filtering, it is clear
that Ushkysh spent the entire year in a high-
er range (up to 3480 m above sea level) and
in more rugged terrain than other EVs set-
tled in Rajasthan. At the same time, it flew at
lower heights above the ground (on average
242.1%+282.5 m) — most of its flights occurred
on average 100 m closer to the ground than
other EVs (Table 10).

Flight activity of EVs, based on the analysis
of all locations in motion without filtering by
flight speed, varied from 0-13 hours per day
(hr/d), normally up to 10 hr/d, averaging for
each bird from 2.77 to 4.53 hr/d (Fig. 22, Ta-
ble 11), and was lowest for Ushkysh and max-
imum for Boralday. The larger time budget
spent by Boralday on flights is determined not
only by his activity, but also by the round-the-
clock operation of the tracker, which record-
ed twilight and night activity in this bird, un-
like other trackers programmed to work solely
during daylight hours. Boralday moved more
often than other EVs and over longer distanc-
es, covering the greatest area among the mon-
itored vultures (MCP 166,636 km?) during the
year, but at the same time often spent more
time at resting places without flying. The pro-
portion of flightless days for different birds var-
ied from 1.28% (Umyt) to 13.36% (Boralday)
of the time during the period of their tracking
in the wintering/summering areas.

The time range of EV flight activity nor-
mally falls within the range of 6:00-18:00
LMT, and 76.84% of the 6705 flight loca-
tions lie between 9:00-16:00 LMT (Fig. 23).
However, tracking of Boralday showed that
flight activity during the night — from 19:00 to
05:00 LMT occupies 3.12% of the total time
spent on flights. Judging by movements, these
are mainly short flights between night roosts
(trees, power line supports), less often soaring,
as we noted above, most likely due to being
disturbed. Peak flight activity of Boralday and
Ushkysh was observed at 12:00-13:00 LMT,
although the birds spent time in completely
different landscapes. Like Boralday, Umyt,
who wintered on the plains of Rajasthan,
actively flew between 12:00-15:00 LMT —
38.35% of her locations lie in this time range
(13% of locations every hour in the specified
time range). Other EV wintering and sum-
mering locations in Rajasthan showed two
peaks of daily activity: Zhan and Tun - at
10:00-11:00 and 15:00-16:00 LMT, Almaz
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Puc. 17. CyTouHasi akTMBHOCTb MOAETOB I0BEHUAbHbIX CTEPBSITHUKOB Ha Murpaumm. [puBoantcs cpeaHee coaHeuroe Bpemsi (Local Mean Time),
KOTOPOE AASI MUIPaLIMOHHOIO Kopraopa coctaBuro +4:40+0:20 UTC.

Fig. 17. Daily flight activity of juvenile Egyptian Vultures during migration. Local Mean Time is given, which for the migration corridor was

+4:40+0:20 UTC.

1 17:53 MeCTHOro BpemeHM), Yyepe3 5 MUHYT
MOCAE 3aX0AA COAHLIA B 3TOT AE€Hb.

3umoBKa 1 AeTHee npedbiBaHNe

[1aTb CTEPBATHMKOB OCTAHOBMAMChL Ha 3M-
MOBKY, KOTOpasi 3aTem nepellAa B AeTHee
npedbiBaHme, Ha MHao-TaHrckon pasHuHe

— at 12:00-13:00 and 14:00-15:00 LMT. In
general, flight activity of birds was determined
by the distance from their daytime resting and
overnight roosting areas to their feeding areas.
In protected areas, such as Jorbir on the out-
skirts of Bikaner, these distances were mini-
mal, so here the birds moved less between
feeding and roosting and did not show flight
activity at all during the day, which we see, for
example, from Boralday, who did not make
long flights (greater than 1 km) or soar for pro-
longed periods (over 30 minutes) on 60 days
out of 449.

No significant differences in the parameters
of movement and daily activity of EVs of dif-
ferent sexes in the wintering/summering areas
were detected.

In fact, all long-term stopovers of EVs in
the wintering/summering areas were concen-
trated in areas with intensive grazing and an
abundance of farms, and the two “core areas”
with the highest density of locations of sev-
eral birds were at a cattle burial ground in the
vicinity of Bikaner (Jorbir) and a landfill near
Jodhpur (Fig. 19, 21B, 21C, 21D).

Tracking of Zhan ended during the winter,
as the bird was caught by local residents in

Puc. 18. 30Ha 3MMOBKM/AETOBKM CTEPBSTHUKOB B
2022/2023 rr.: A — Aamas, bopanaaii, XKaH, YmbiT, TyH;
B — Yuikbitw.

Fig. 18. Wintering/summering areas of Egyptian Vultures
in 2022/2023: A - Almaz, Boralday, Zhan, Umyt, Tun;
B — Ushkysh.
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(MeXAy AOAMHOM MHAa 1 ropammn ApaBsasm) B
nycTbiHe Tap NpeuMMyLLeCcTBEHHO Ha Teppw-
Topumn MHanrickoro Paaxacrana (puc. 18-B).
OAnH cTepBATHMK (YLLUKbILL) OCTAaHOBMACS Ha
3MMOBKY B [lakmcTtaHckom Kalumupe B HU3-
Koropbsix [MMaAnaeB OKOAO BOAOXpaHMAMLLA
Ha p. MyH4 6AM3 1. Kotam (puc. 18-A).

OO0was nAoLlaab, OXBadeHHas nepeme-
LIEHUAMM NATU CTepBATHWMKOB (AAmas, bo-
panaai, 2KaH, TyH, YMbIT) B 30He 3MMOBKM M
MOCAEAYIOLLIEN AETOBKM B MHAMICKOM Paaxa-
CTaHe U Ha MpUAeralLLMX TeppuTopMsx, Co-
ctaBnaa 182260,2 KM?, 30Ha C MAOTHOCTbIO
95% Aokaumit — 15438,9 km? (13 KAQCTepoB),
75% — 2916,0 km? (5 kaactepos), 50% —
1039,6 km? (4 kaacTepa) (puc. 19).

[AoWaAb  MHAMBMAYAAbHBLIX TEPPUTOPUNA,
paccumTaHHaa kak MCP 3a Becb nepuoa Ha-
OAIOAEHMI, MOCYMTaHA AAS MTULL, KOTOpble

12

Pakistan and released a month later, but the
tracker on the bird was removed and handed
over to the intelligence agencies, who de-
stroyed it. Boralday was also caught in the
same area, but was released a week later
(along with his tracker). Thus, we can assume
that all young EVs survived their first winter
safely.

During the summer stopover, contact with
Umyt was lost because her tracker stopped
working. As early as May 2023, symptoms
indicated that the tracker was faulty, when it
stopped sending locations twice for a total of
19 days, and on June 2 it fell silent. Contact
with Tun was lost on June 27, 2023. But in
this case, we did not observe any indications
of tracker malfunction, so we can assume that
the bird died outside the GSM zone, although
there is no evidence of the bird’s death. Thus,
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Puc. 19. 30oHa 3umoBKM/A€TOBKM NsiTH CTepBATHUKOB B 2022/2023 IT. YcA0BHble 0603HauveHns: MCP All — MuHMMaAbHBIH KOHBEKCHbIN MOAMIOH,
MOCTPOeHHbIN 1o Aokaumam 5 nutl, MCP — MUHUMAAbHBIN KOHBEKCHBIM MOAMIOH, MOCTPOEHHbIN M0 AOKaLIMAM OTAeAbHbIX MTuLl, Kernel — «siapay»
nAoTHocTU Aokaumii ntuu, T — Tpek, CB — rpanmusl ctpaH. Kaprorpagbuueckas ocHosa — ESA WorldCover u kocmocHumikm uz Google Earth. Ha
HWKHel KapTe AaHbl Ha3BaHMS HaCEAEHHBIX MyHKTOB, BOKPYI KOTOPbIX COCPEAOTOYEHbI «SAPa» MAOTHOCTU AOKaLIMI MTULL.

Fig. 19. Wintering/summering areas of the five Egyptian Vultures in 2022/2023. Legend: MCP All — minimum convex polygon built based on the
locations of 5 birds, MCP — minimum convex polygon built according to the locations of individual birds, Kernel — “cores” of bird location density,
T — track, CB — country borders. Cartographic basis — ESA World Cover and satellite images from Google Earth. The lower map shows the names of
settlements around which the “cores” of bird density are concentrated.
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Puc. 20. 30Ha 3MMOBKM/AETOBKHM CTEPBSTHMKA MO MmeHu YIKbitl B 2022/2023 . YcaoBHble 0603HaueHms: MCP — MUHUMaAbHBIA KOHBEKCHbIM
noanrox, T — Tpek, CB — rpanuubl cTpaH. Kaptorpagpudeckas ocHosa — ESA WorldCover u kocmocHumkm uz Google Earth.

Fig. 20. Wintering/summering areas of Egyptian Vulture Ushkysh in 2022/2023. Legend: MCP — minimum convex polygon, T — track, CB — country
borders. Cartographic basis — ESA World Cover and satellite images from Google Earth.

OCTaBaAMCb Ha CBA3M AO KOHLUA Aekabps
2023 r.: bopanaait — 166636,2 KkM?, AAma3s
- 63375,9 kM? 1 Ywkbit — 73073,6 kM2 C
YUYETOM BbIAETOB 3a MpPEeAeAbl MOCTOSHHOW
30Hbl  3MMOBKMW/A€TOBKM 27-30 aekabps
2022 r. n 19-25 masa 2023 r. 1 2396,1 km?
6e3 yuéTta 3Tux BblAeTOB (puc. 19, 20). MCP
3a 100 AHEM NpPOCAEXKMBAHUSA, BapbUMPOBaAA
oT 4512,8 kM? (YMbIT) A0 62110,3 km? (OKaH),
COCTaBMB B cpeaHem 23264,1:22371,69 km”
TeppuTOopust C MAOTHOCTbIO 95% AOKaLMiA
BapbupoBara oT 239,39 km? (YLIKbIW) AO
7429,02 kv’ (KaH), coctaBuMB B CpeAaHeMm
2390,91+2625,83 km* (puc. 20, 21A, 21B,
21C, 21D, 21E). CyTto4Has ancTaHumsa nepe-
MelleHns nTuu BapbupoBasa oT 0,09 ao
337,7 kM, cocTaBuB B cpeaHem (n=1928)
27,9+38,7 KM, MeanaHa 15,12 km (Taba. 10).

BbicoTa MecTHOCTH, B KOTOPOM OCTaHOBM-
AMCb Ha 3MMOBKY M AETOBKY MOAOAble CTep-
BATHWUKM, M3MeHSAacb OT -1 A0 573 M Haa
yposHem mMops (MeamaHa oT 130 ao 257) y
5 nTnu oceBwmx B PaaxactaHe n ot 336 Ao
3480 M Haa ypoBHEM MoOp4 (MeanaHa 667) y
YLWKbILIA, KOTOPbIM OCeA B HU3KOropbsax [m-
Manae (Taba. 10).

despite losing contact with three of the six
birds during the year, we have no evidence
of their death.

Discussion

The start of the migration of juvenile EVs
is likely determined by the timing of when
adult birds stop feeding juveniles for several
days. This is clearly visible in the brood of EV
on nest No. 22-1-1. Here the eldest nestling
(male Zhan) traveled 10 km from the nest
on September 3 and, after spending 4 days
there, returned to the nest on September 8.
All the activity of the parents was concentrat-
ed around the older chick, and the younger
chick (female Tun), with much less flying ex-
perience, was left alone on the nest and began
migration on September 6, on the third day of
the absence of the older sibling and parents
from the nest (2 weeks after leaving the nest
and on the 5th day after his first long-distance
flight). Zhan began the migration, leaving the
nesting rock on September 20 at 11:00, and
the last recording of an adult EV on this breed-
ing territory was visually noted by us on Sep-
tember 21 at 18:30.
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Puc. 21A. MHansu-
AYaAbHbII y4acToK
(MCP u Kernel) 1 Tpek
nepemetLeHnii AAmasa

B 06AACTU 3UMOBKM/
A€TOBkM B 2022-2023 rT.
YcAaoBHble 0603Ha4YeHus:
MCP — MuHUMAaAbHbIN
KOHBEKCHbIM MOAUIOH,

T — 1pek, CB — rpaHuuibi
cTpaH. Kaprorpacpu-
yeckasi ocHoBa — ESA
WorldCover n kocmoc-
Humku u3 Google Earth.

Fig. 21A. Home range
(MCP and Kernel) and
track of Egyptian Vulture
Almaz’s movements in
wintering/summering
areas in 2022-2023.
Legend: MCP — mini-
mal convex polygon,

T —track, CB — country
borders. Cartographic
basis — ESA World Cover
and satellite images from
Google Earth.

Bbicota noaéta CTepBATHMKOB HaA 3eMAEN
B 00AACTM 3MMOBKM BapbMpPOBaAa B LUMPOKMX
NnpeAeAax, a CpeAHMe MoKasaTeAn 3aBUCAT OT
MOAXOAA K aHaAM3Y AOKauid. bes conabTpaLmm
Mo CKOPOCTU (TO eCTb C y4ETOM AOKaLMMK CO
CKOPOCTbIO HUXE MOPOroBoi 5,4 Km/M), HO C
HEHYAEBBIMM AUCTaHUMSAMM M HAOOPOM BbICO-
Tbl MEXAY MOCACAOBATEAbHbLIMU AOKALIMAMM,
BbICOTA MOAETA HaA 3eMAEM BapbUpOBaAa OT
20 a0 7289 M, cocTasmB B cpeaHem (n=7419)
349,4+382,2 M (MeamaHa 215 m). OcHos-
Has Macca nepemeLLeHuit NTuL Ha 3MMOBKe/

Assuming that adult birds stop feeding fledg-
lings several days before departure, we con-
clude that this determines the departure of
fledglings from the sites several days earlier
than the departure of the adult birds them-
selves. But, since the gap in the migration tim-
ing of young and adult EVs is small, unlike, for
example, for Honey Buzzards (Pernis apivorus),
in which young birds migrate 2-3 weeks later
than adult birds (Schmid, 2000; Hake et al.,
2003; Vansteelant et al., 2017a), young EVs
have the opportunity to orient themselves to
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Puc. 21B. MHanBuAy-
aAbHbIi yyactok (MCP 1
Kernel) n Tpek nepe-
MmetueHnii bopansas B
0bAacTH 3MMOBKM/
AeToBku B 2022-2023 rr.
YcAOBHble 0603Ha4YeHus:
MCP — MUHUMAaAbHBbIN
KOHBEKCHbIH MOAMUIOH,

T - 1pek, CB — rpaHuLibi
ctpaH. Kaprorpacpu-
yeckasi ocHoBa — ESA
WorldCover n kocmoc-
Humku u3 Google Earth.

Fig. 21B. Home range
(MCP and Kernel) and
track of Egyptian Vulture
Boralday’s movements
in wintering/summering
areas in 2022-2023.
Legend: MCP — mini-
mal convex polygon,

T —track, CB — country
borders. Cartographic
basis — ESA World Cover
and satellite images from
Google Earth.

AeToBKe OblAa CBSI3aHa C KOPOTKMMM BblAeTa-
MM OT MeCTa HOYEBKM K MECTY KOPMEXKM Ha
Bbicotax oT 100 a0 500 M (62,11% Aokaumii):
MeAMaHa AAS 6 MTULL BapbupoBaAa oT 169 m
(Ywkbiw) a0 252 m (bopanaai). Tem He meHee,
AXKE B CAyyae nepemeLleHni K MecTam Kop-
MEXKM OT MOCTOAHHBIX HOYEBOK Ha HECKOALKO
KMAOMETPOB MTULbI MOAHMMAAMCb Ha AOCTa-
TOYHO GOAbLLME BLICOTHI. B BbICOTHOM Anana-
30He oT 500 a0 1500 m Haa 3emA€i 3aperu-
ctpuposaHo 20,19% Aokaumid. HeTbipe NTHLbI
(OKaH, Aamas, YMbIT 1 TyH) noAHMMaAMCb Ha

other unrelated adult birds during migration.
The latter was noted for different soarer spe-
cies, such as Short-Toed Eagles, Imperial and
Steppe Eagles and Spotted Eagles, and large
Vultures, as well as for EVs from European pop-
ulations (see Panuccio et al., 2012; Oppel et
al., 2015; Mellone et al., 2016; Meyburg et al.,
2017). This, in theory, should determine the
high survival rate of young birds while moving
in the same migration corridors and at the same
time as when adult birds fly. We see that none
of our tagged Kazakh EVs died during migra-
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Puc. 21C. MHAnBu-
AYaAbHbII y4acToK
(MCP u Kernel) 1 Tpek
nepemetuennii XKaHa

B 06AACTU 3UMOBKM/
A€TOBkM B 2022-2023 rT.
YcAoBHble 0603Ha4YeHus:
MCP — MuHUMAaAbHbIN
KOHBEKCHbI MOAMIOH,

T — 1pek, CB — rpaHuuibi
ctpaH. Kaprorpacpu-
yeckasi ocHoBa — ESA
WorldCover n kocmoc-
Humku u3 Google Earth.

Fig. 21C. Home range
(MCP and Kernel) and
track of Egyptian Vulture
Zhan’s movements in
wintering/summering
areas in 2022-2023.
Legend: MCP — mini-
mal convex polygon,

T —track, CB — country
borders. Cartographic
basis — ESA World Cover
and satellite images from
Google Earth.

BbICOTbI A0 1550-3179 M Haa 3emaéii (1,62%
AoKaumi B avanazoHe 1500-3200 M Haa 3em-
Aéi). Pexopabl BbICOTI MOKa3aan bopanaaii u
YLWKbIL — 9 AOKaLIMI ObIAM OTMEUEHbI Ha Bbl-
cote oT 3200 ao 7300 M Haa 3eMAEN. YLLIKbILL
MOAHSIACS Ha BbICOTY 62718 M Haa 3emAéit (7012
M HaA yposHem mMops) 8 cenTabps 2023 r. B
12:30 LMT (7:34 UTC mam 13:34 no mecTHo-
My BpemeHmn) OAM3 HOBOro kammnyca YHuBep-
cuteta Kotan B nakmucranckom Kawmupe (N
33,45, E 73,92, BbicOTa MECTHOCTM 794 M Haa
ypOBHEeM Mops). boparaain NOAHAACS Ha BbICO-

tion. Tun, having started migration in the wrong
direction (east along the Kyrgyz ridge), proba-
bly encountered migrating EVs, turned around
and flew in the right direction. Otherwise, her
flight to the East could have ended unfavorably.

Factors determining the low level of mor-
tality among young Kazakh EVs during their
first autumn migration are the short duration
of migration with minimal stopovers and high
elevation flight.

Like Kazakh birds, EV migration from Euro-
pean populations occurs in a fairly short time



Raptor Research

Raptors Conservation 2023, 47 107

Puc. 21D. MHAnBuay-
aAbHbIi yyactok (MCP 1
Kernel) n Tpek nepe-
metuennii Tyn B obractn
3UMOBKM/AETOBKM B
2022-2023 rr. YcAoBHble
obosHaqeHns: MCP —
MMHUMaAbHbINA KOHBEKC-
Hbli noanroH, T — Tpex,
CB — rpaHuubl CTpaH.
Kaptorpagpuaeckas oc-
HoBa — ESA WorldCover
1 KOCMOCHUMKM U3
Google Earth.

Fig. 21D. Home range
(MCP and Kernel) and
track of Egyptian Vulture
Tun’s movements in
wintering/summering
areas in 2022-2023.
Legend: MCP — mini-
mal convex polygon,

T —track, CB — country
borders. Cartographic
basis — ESA World Cover
and satellite images from
Google Earth.

Ty 7289 M Haa 3eMA€l (7395 M Haa ypoBHeEM
Mops) 12 anBaps 2022 r. B 13:39 LMT (08:55
UTC nan B 14:55 no MecTHOMy BpemeHK) O0An3
NaKnCTaHCKOM AepeBHM BapHxap Heaaaeko oT
MHAMICKO-NAKMCTaHCKOM rpaHnubl (N 24,95, E
70,91, BbicoTa MecTHOCTM 106 M HaA ypOBHEM
mops). Takke, BeposSiTHO, OyAyum BCyrHy-
ThiIM C MeCTa HouéBkM, bopaaaaii B Houb 7/8
Mas 2023 r. B TedeHne 5-Ti Yacos ¢ 23:53 Ao
4:54 LMT (c 18:57 a0 23:58 UTC 7 mast nam c
00:27 a0 05:28 no MecTHoMy BpemeHm 8 mas)
MapuA B AuarnasoHe BbICOT oT 3702 a0 5433
M HaA 3eMAEN MEXAY AepeBYLLIKaMK AXOAMS 1
Texapusizap B 75 KM K CeBEpPO-BOCTOKY OT bu-
KaHepa B MHauniickom Paakacrane (N 28,22,
E 74,09, BbicoTa MecTHOCTM 247-250 M Haa
ypoBHem mops). [loaobHOe noseaeHnn Heoa-
HOKPaTHO HabAIOAAAOCh Hamu B PaakacTaHe B
MpeAblAyLLIME FOAbI: KOTAA MECTHblE doepmepbl
BCMYrMBaAW MTULL, YCTPOMBLLMXCA HA HOYEBKY
Ha HU3KMX AEPEBbSX, T€ CAETaAM M MOAHMMA-
AVCb BBEPX, MOKa HE MCHE3AaAM U3 BUAY.
[MpaKkTnyeckn Bce AOKaUMM C BbICOTOM MO-
AéTa Boaee 2500 M Haa 3eMAEI, BMAMMO,
CBA3aHbI C MOALEMOM MO MaAOW Crupasn B

in September (Bougain, Oppel, 2016; Nikolov
et al., 2016; Buechley et al., 2018b; Karyakin
etal., 2018), but the migration duration of Eu-
ropean EVs exceeds that of Kazakh EVs. Dur-
ing the migration period, most EVs try to reach
their wintering grounds as quickly as possible,
and many of them complete their migration
without using known bird concentration ar-
eas during the post-nesting period (Oppel et
al., 2015). This behavior has been shown for
birds from Western Europe (Lépez-Lépez et
al., 2014), Balkan (Bougain, Oppel, 2016;
Nikolov et al., 2016;), Transcaucasian (Buech-
ley et al., 2018a) and Northern Caucasian
(Karyakin et al., 2018) populations. Kazakh
EVs demonstrate similar behavior.

Despite the known tendency of EVs to form
aggregations in landfills or places with inten-
sive ungulate grazing (Dementyev, 1951;
Mundy et al., 1992; Donazar et al., 1996),
and the connection between migrant stopo-
vers from European populations and landfills
(Oppel et al., 2015; Karyakin et al., 2018),
we did not notice any significant landfills in
the staging areas of Kazakhstan EVs. Almost all
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Puc. 21E. MHanBuay-
aAbHblIi ydactok (MCP n
Kernel) u Tpek nepeme-
LeHmit YMbIT B obAacTm
3MMOBKM/AETOBKM B
2022-2023 rr. YcroBHble
obo3HaveHusi: MCP —
MUHUMAAbHbIH KOHBEKC-
HbIi moanroH, T — Tpex,
CB — rpaHmubl CTpaH.
Kaptorpacpuyeckas oc-
HoBa — ESA WorldCover
U KOCMOCHMUMKM U3
Google Earth.

Fig. 21E. Home range
(MCP and Kernel) and
track of Egyptian Vulture
Umyt’s movements in
wintering/summering
areas in 2022-2023.
Legend: MCP — mini-
mal convex polygon,

T —track, CB — country
borders. Cartographic
basis — ESA World Cover
and satellite images from
Google Earth.

Tepmukax. Tak Kak, €CAM paccmMaTpuBaTh AO-
KaLMK CTEPBATHUKOB TOALKO B aKTUBHOM MO-
AETe C nepemeLleHnem Ha AucTaHumn boaee
T KM CO CKOpPOCTAMM MO AaTumKy Ooaee 5,4
KM/4, TO AMAnasoH BbICOT Bbille 2606 M Haa
3eMAE&I MOAHOCTBIO BbINAAAET, HO MpPKU 3TOM
CpeAHMe NnoKasaTeAM BbICOThbl MepemMeLleHms
nTmu yseAnunsatiotca Ao 370+£373,4 M Haa
3eMAEén (MeanaHa 250 M; n=5110).
HesaBucMMO OT puAbTpaLMM  AoKaLWiA,
BMAHO, YTO YLLKbILL BECb FOA MPOBEA B DoAee
BbICOKOM AmanasoHe (a0 3480 m Haa ypos-

stopover sites for these birds were associated
with cultivated farmland and pastures with
low livestock density. In the parts of Kazakh-
stan known to us, EVs, on the contrary, avoid-
ed stopping at large household waste landfills,
livestock burial grounds, and slaughterhouse
landfills (poultry factories, meat processing
plants, bone meal plants), where eagles (Ag-
uila sp.) and large vultures (Gyps sp., Aegypius
monachus) tend to gather. Thus, the avoid-
ance of stopovers by EVs at landfills and other
places where birds of prey are concentrated
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TabA. 10. XapakTepucTuka nepemeLLeHnii BEHUAbHbIX CTEPBSTHUKOB Ha 3UMOBKE/AETOBKe.

Table 10. Movement parameters juvenile Egyptian Vultures during wintering/summering.

22-14-1 22-1-1 22-1-1 22-2-1 10-24-2 10-28-2 Cymma mam
cpeaHee / Sum
CoObiTne bopanaai XKan YmbIT Aamas Tyn Yiukbiw or average X or
Event Boralday Zhan Umyt Almaz Tun Ushkysh (M=SD)
Yucao rokaumi 17340 (5684%) 981 2704 (2673%) 4952 (4922%) 2995 4715 33687 (219707
Number of locations
Aata npnbLITUA Ha 3MMOBKY 27.09.2022 03.10.2022 21.09.2022  27.09.2022 02.10.2022  05.10.2022 29/09=+5
/ Date of the started of the
wintering
[MpoAOAKUTEABHOCTL OTCAE- 450 91 254 449 268 441 325.5+146.6
>KMBaHMS B 0OAACTU 3UMOB-
Kku, ann / Duration of tracking
in the wintering area, days
AanHa Tpeka, km / Length of 16711.5 3800.54 8493.2 16602.6 8913.7 6275.5 10132.8%£5371.9
the track, km
O6wwmit HaéT, km/100 294.0° 387.4 317.7° 337.3b 297.6 133.1 272.7+129.0
Aokauwmii / Total flight,
km/100 locations
E>xeareBHas auctaHums, Km/ n=450 n=90 n=239 n=444 n=267 n=438 n=1928
cytku / Daily distance, km/ 20.8+55.1 42.0%36.5 35.5+259 38.3+314 33.4+23.5 14.3+32.6 79+38.7
day n, M=SD (min-max) (0.18-337.7) (0.55-183.4)  (0.65-141.2) (0.85-239.0) (4.1-186.3)  (0.09-277.6) (0.09-337.7)
Median=1.4 Median=31.3 Median=30.0 Median=29.9 Median=30.1 Median=4.9 Median=15.12
CkopocTb nepemeleHns B n=3884 n=207 n=492 n=961 n=549 n=223 n=3316
NOAETE, KM/4 (MO YacoBbIM 13.8+8.4 13.8%£7.7 11.9+£5.8 12.5%x74 12.1£6.2 14.8+8.3 12.9+75
uHTepBaram) / Travel speed (5.5-51.2) (5.5-48.8) (5.5-35.3) (5.5-49.2) (5.5-53.4) (5.5-48.5) (5.5-53.4)
in flight, km/h (by hourly in- ~ Median=11.2 Median=11.6 Median=10.4 Median=9.9 Median=10.6 Median=12.7 Median=10.66
tervals), n, M=SD (min-max)
CkopocTb nepemeLleHuns B n=2671 n=208 n=509 n=978 n=504 n=714 n=5584
NOAETE, KM/ (NO AAHHBIM 32.7+15.2 32.1+x14.9 30.5+16.4 33.3+x17.8 33.4+174 30.7+x14.3 2.4+15.9
Aatumka) / Travel speed (6.0-90.0) (7.2-64.8) (7.2-90.0) (7.2-97.2) (7.2-90.0) (7.2-75.6) (6.0-90.0)
in flight, km/h (according Median=31.0 Median=32.4 Median=28.8 Median=32.4 Median=32.4 Median=32.4 Median=32.0
to sensor data), n, M+SD
(min—max)
BbicoTa MecTHOCTU, M Haa n=2712 n=328 n=790 n=1582 n=784 n=1223 n=7419
ypoBHem mopst / Terrain 165.8+75.8 185.6+£88.7  144.3+58.9 177.0+£59.2 257.7+42.5 750.8+323.2 273.0+258.7
elevation, meters above sea (-1-573) (3-487) (47-239) (6-346) (171-361) (336-3480) (-1-3480)
level, n, M+SD (min-max) Median=152 Median=214.5 Median=130 Median=182 Median=257 Median=667 Median=211
BbicoTa noAéta nTuubl Haa n=2712 n=328 n=790 n=1582 n=784 n=1223 n=7419
3eMAEéi, M (6e3 conabTpaummn  387.8+425.1  314.3£290.8 380.2+412.7 345.5%340.0 375.2+409.6 242.1+282.5 349.4+382.2
AOKaLMI MO CKOPOCTU MOAE- (20-7289) (20-1550) (20-3179) (20-2433) (20-2606) (20-6218) (20-7289)
Ta) / Bird flight altitude above ~ Median=252 Median=207 Median=214 Median=225 Median=215.5 Median=169 Median=215
the ground, m (without filter-
ing locations by flight speed),
n, M=SD (min—max)©
BbicoTa noAéTta nTuubl Haa n=2472 n=196 n=457 n=901 n=465 n=619 n=5110
3eMAEI4, M (C cpuabTpaLmeit 371.4+363.0 346.5+309.6 447.4+458.3 398.9+370.1 437.2+458.0 221.8+228.7 370.0=373.4
AOKaLMI MO CKOPOCTU MOAE- (1-2330) (4-1550) (1-2413) (1-2433) (1-2606) (1-2308) (1-2606)
Ta) / Bird flight altitude above ~ Median=255 Median=244.5 Median=283 Median=300 Median=283 Median=151 Median=250
the ground, m (with filtering
locations by flight speed), n,
M=SD (min—-max)?
100% MCP, km*/km? 166636.2 57141.5 11462.5 63375.9 14160.6 73073.6  64308.4+56404.8
(2396.1¢) (52528.8+61369.8°%)
Kernel 95%, km?*/km? (4mcaro 4623.2 (6) 6834.7 (5) 5128.4 (3) 12414.2(7) 2320.3 (2) 1058.1 (1) 5396.5+4006.8
KAactepos / number of
clusters)
Kernel 75%, km*km? (umncro 1475.9 (3) 2238.0 (3) 1732.8 (3) 3695.4 (7) 788.2 (1) 644.3 (1) 1762.4+1117.6
Kkaactepos / number of
clusters)
Kernel 50%, km*km? (umncaro 721.0 (3) 888.6 (3) 516.0 (2) 931.7 (4) 414.0 (1) 365.6 (1) 639.5+243.0
KaacTepos / number of
clusters)

lMpumeydanns / Notes:

2 Yucao AoKaumid nocae reHepaamsaumm Ao 1 Aokaumm/dac / Number of locations after generalization to 1 location/hour;

b C yuéTtom uncaa rokaumit nocae reqepaamsaunu / Based on the number of locations after generalization;

¢ BkAloueHbl Aokaumu Ha BbicoTe 6oaee 20 M OT 3emMAn / Locations at a height of more than 20 m from the ground are included;

4 BKAIOUEHbI AOKALIMK CO CKOPOCTbIO MOAETA BbiLLie 5,4 KM/4 M0 AdHHbIM AaT4MKa €3 OMABTPALIMM AOKALIMIA MO BLICOTE HaA
3eMA&ii / Locations with flight speeds above 5.4 km/h according to sensor data are included without filtering locations by height
above the ground;

¢ MCP Ge3 yuéta BbireToB 27-30 aekabpst 2022 1. u 19-25 mas 2023 r. 32 npeaeAbl NOCTOSIHHOM 30HbI 3uMoBKK / MCP excluding
flights on December 27-30, 2022 and May 19-25, 2023 outside the permanent wintering area.
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HeM Mop$) 1 B DoAee nepecedeHHON MeCTHO-
CTM, YEM OCTaAbHblE CTEPBATHMKM, OCEBLLNE B
PaaxactaHe. [py 3TOM OH A€TaA Ha MEHbLLIMX
BbICOTaX HaA 3eMAEN (B cpeaHem 242,1+282,5
M) — BOAbLLAS HaCTb €ro NOAETOB MPOMCXOAM-
Aa B cpeaHem Ha 100 M BAMKe K 3emMAe, YeM y
APYTUX CTePBATHMKOB (TabA. 10).

A€THaa akTMBHOCTb CTEPBATHMKOB MO aHa-
AM3Yy BCEX AOKALMIi B ABMXEHUM De3 dpuAb-
TpaUMK MO CKOPOCTM MOAETA BapbMpOBaAa
oT 0 A0 13 vacoB B CyTKM (4/c), B HOpME AO
10 u/c, cocTaBMB B CpeAHEM MO KaXKAOW MTH-
ue ot 2,77 a0 4,53 y/c (puc. 22, Taba. 11),
1 OblAa MMHMMAABHOM Y YLLUKbILLA M MaKCH-
MaAbHOM y bopanaas. boabLunii GloaxeT Bpe-
MEHM, 3aTpajeHHbIi boparsaem Ha MOAETHI,
OMpPEeAEASIETCS HE TOALKO €ro aKTUBHOCTbIO,
HO M KPYFAOCYTO4HOM paboToK Tpekepa, Ko-

during migration may contribute to its greater
success.

A comparison of the main migration param-
eters (track length, linear distance, straight-
ness, duration, daily distance travelled) of Ka-
zakhstan vultures with those from other popu-
lations (see Table 12) shows that their migra-
tion is the shortest in duration, comparable to
that of birds from Israel, but even shorter in
distance from nesting sites to wintering sites,
both in a straight line and along the track. At
the same time, the tracks of Kazakhstan EVs
are not straight-line; they similar to those of
Balkan EVs, due to the fact that birds from
both populations must skirt landscape barri-
ers. While in Europe such barriers are mainly
marine and soaring birds of prey usually avoid
water crossings due to limited thermal rise
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Bpems, noeegédHoe B nonérte / Time spent flying

10 vyacos B cyTku / 10 hours a day, n=17, 0.88%
9 yacos B cyTku / 9 hours a day, n=37, 1.92%

8 yacoe B cyTku / 8 hours a day, n=56, 2.90% -.\\\

7 vacos B cyTkun / 7 hours a day

L 11 vacoe B cyTkun / 11 hours a day, n=9, 0.47%
~13 yacoe B cyTku / 13 hours a day, n=1, 0.05%

~ Ouacor B cyTku / 0 hour per day

n=165, 8.54%

n=103, 5.33% i
6 yacor B cyTkKM / 6 hours a day —_ f / \ ~ 1y4ac B cyTku / 1 hour per day
n=134, 6.94% \ n=241,12.47%
/ _-—_’_1_’_,5

S yacoe cyTkm/ 5 hours a day -
n=223, 11.54%

n'1932

4 yaca e cyTku / 4 hours a day -
n=284, 14.70%

N
]

,—r""’_ﬂ-!

— 2 4aca B cyTku / 2 hours a day
n=324,16.77%

3 yaca B cyTku / 3 hours a day, n=338, 17.49%

Puc. 22. Bpemsi, npoBeAéHHOe CTePBSTHUKaMM B MTOAETe, BO BPeMsl 3MMOBKM/AETOBKM.

Fig. 22. Total flight duration for Egyptian Vultures during wintering/summering.
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Taba. 11. AéTHast akTUBHOCTb CTEPBSITHUKOB BO BPEMsl 3UMOBKM/AETOBKM (IO BCEM AOKaLIMSM B ABMXKEHMM 6e3 huAbTpaLIum Mo CKOPOCTH MOAETa).

Table 11. Egyptian Vulture flight activity during wintering/summering (including all locations in motion without filtering by flight speed).

22-14-1 22-1-1 22-1-1 22-2-1 10-24-2 10-28-2 Cymma man
cpeaHee / Sum
bopanaaii XKan YMbIT Anmas Tyn Ywkbiu  or average 2 or
CoObiTue / Event Boralday Zhan Umyt Almaz Tun  Ushkysh M=SD)
OObLLee YNCAO AHEN 449 91 234¢ 449 268 441 1932
OTCAEXKMBAHMS HA 3UMOBKE/
Aetoske / Total number of days
of tracking in the wintering/sum-
mering area
Yucao aHel 6e3 NoAEToB 60 4 3 30 17 51 165
Number of days without flights
Yucao aHel ¢ noAéTamm 389 87 231 419 251 390 1767
Number of days with flights
AEéTHas akTMBHOCTb, Yachl 2036 (1999a) 328 790 1581 784 1223 6742 (6705%)
Flight activity, hours
AéTHast akTUBHOCTb, 4aCOB/CyTKM n=389 n=87 n=231 n=419 n=251 n=390 n=1767
(6e3 yuéTta aHeit 6e3 NoAEToB) 5.23%2.59 3.77x1.67 3.42%1.68 3.77x£1.94 3.12+1.68 3.14%£1.96 3.76+2.21
Flight activity, hours/day (exclud- (1-13) (1-7) (1-9) (1-11) (1-11) (1-11) (1-13)
ing days without flights), n, Median=5 Median=4 Median=3 Median=4 Median=3 Median=3 Median=3
M=SD (min—max)
AéTHas akTUBHOCTb, HaCOB/CYTKM n=449 n=91 n=234 n=449 n=268 n=441 n=1932
(c yuéTom AHel Ge3 NOAETOB) 4.53+3.0 3.60%=1.81 3.38%x1.71 3.52+2.09 2.93%+1.79 2.77=%2.1 3.44+2.36
Flight activity, hours/day (includ- ~ (4.45%) (0-13) (0-7) (0-9) 0-11) (0-11) (0-11) (0-13)
ing days without flights), n, Median=5 Median=4 Median=3 Median=3 Median=3 Median=2 Median=3

M=SD (min—max)

IMpumeydanns / Notes:

2 Yacbl AETHOI akTMBHOCTM bopanaas npuBeaeHbl 6€3 oKpyraeHns Ao Yaca 30-MuHYTHbIX oTpe3koB Tpeka / Hours of flight activity
of Boralday are given without rounding to the 1 hour of the 30-minute track segments;
b AéTHas akTMBHOCTB (B uacax/cyTku) npusoanTcs ars 1999 wacos Haaéta / Flight activity (in hours/day) is given for 1999 flight

hours;

€ M3 253 NMOAHBIX AHElt OTCAEXKMBAHMS MTULIbI HA 3MMOBKE/AETOBKE B TeueHue 19 AHeli B Mae He BbIAO AOKaLIMIA U3-3a TEXHUYECKNX
nobaeem C TpekepoMm (2 MioHs Tpekep nepectaa pabotats) / For 253 days of tracking this bird in the wintering/summering area, in
May there were no locations for 19 days due to technical problems with the tracker (the tracker stopped working on June 2).

TOPbI PUKCUPOBAA CYMEPEUHYIO U HOYHYIO
aKTMBHOCTb Y 3TOW MTHLbI, B OTAUUME OT APY-
rMX TPeKepoBs, 3anporpaMMMpOBAHHBLIX Ha
paboTy B TeyeHue CBETOBOro AHA. bopanaar
yalle APYrMx CTepBSTHMKOB MepemeLLancs
M Ha OoAee 3HAUMTEAbHble AMCTaHLWM, Mo-
KpblB B TEYEHUM FOAA MAKCMMAAbHYIO CpeAu
OTCAEXMBAEMbIX  CTEPBSTHUKOB  MAOLLAAb
(MCP 166636 KM?), HO Mpu 3TOM M valle
MPOBOAMA BPEMS Ha MeCTax OTAbIXa, He CO-
BepLiast NOAETbl. AOASt BECMOAETHBIX AHEW Y
pasHbIX NTULL BapbupoBasa oT 1,28% (YMbIT)
A0 13,36% (bopanaaii) BpeMeHu 3a nepuoa
MX OTCAEXMBAHWS B 30HE 3UMOBKM/AETOBKM.
BpemeHHoM AMana3oH AETHOM aKTMBHOCTM
CTEPBSTHUKOB B HOPME BIMUCHIBAETCS B AMa-
nasoH ot 6:00 ao 18:00 LMT, a 76,84% u3
6705 AOKaumMit B MOAETE AeXMUT mexxay 9:00
1 16:00 LMT (puc. 23). Tem He meHee, npo-
cAexuBaHue bopanaasi nokasano, 4To AéTHas
aKTMBHOCTb B HOYHOe Bpemsa — € 19:00 ao
05:00 LMT 3aHumMaeT 3,12% oT obLuero Bpe-

(Agostini et al., 2015), in Asia the Pamir-Alai
mountains are the barrier that Kazakhstan EVs
and eagles (Karyakin et al., 2019; 2021), fly
around from the west, crossing only the Hindu
Kush at maximum altitudes. It is known that
unfavorable wind conditions over the central
Mediterranean Sea make it difficult for EVs to
fly across the sea and have a detrimental effect
on the survival of inexperienced juvenile birds
(Agostini et al., 2023). It is possible that in the
conditions of the Pamir-Alai, as well as over
seas, EV migration is limited by factors associated
with the lack of thermals and unfavorable wind
(or lack of wind), but this issue requires further
study and modelling of migration conditions.
Given that EVs can fly over mountains at high
altitudes and against ground winds, as we see in
the movements these Kazakh birds, this species’
migration pattern through mountainous regions
in Asia could be extremely interesting.

Birds can fly actively at altitudes of up
to 8-9 km above sea level (Stewart, 1978;
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Puc. 23. CyToqHast akTMBHOCTb MOAETOB CTEPBSTHMKOB Ha 3UMOBKe/Ae€TOBKe. [TPMBOAMTCS CpeaHee COAHeuHoe Bpe-
msi (Local Mean Time), koTopoe aAAst 30HbI 3MMOBKM/A€TOBKM cocTaBuAo +4:50+0:13 UTC.

Fig. 23. Daily flight activity of Egyptian Vultures during wintering/summering. Local Mean Time is given, which for the

wintering/summering area was +4:50+0:13 UTC.

MEHM, 3aTpayumBaemMoro M Ha noAétbl. Cyas
no nepemMeLleHnsM, B OCHOBHOM 3TO KOPOT-
KMe neperéTbl MeXAY HOYHbIMM HacecTamm
(aepeBbs, onopel ADI), pexxe napeHue, Kak
Mbl YK€ OTMEYaAM Bbille, CKopee BCero, rno
NpUYMHe BCNyruBaHns AOAbMU. 1K AETHOM

Williams, Williams, 1978; 1999; Liechti,
Schaller, 1999; Lensink et al., 2002), a fact
clearly demonstrated by Kazakhstan EVs.
But as altitude increases so does water loss,
mainly due to increased respiration volume
(Carmi et al., 1992), so birds must compen-
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aKTMBHOCTM Y bopansasi 1 Ywwkbia HabAKo-
aancst B 12:00-13:00 LMT, xoTa nTuubl npo-
BOAMAM BPEMSI B COBEPLUEHHO PasHbIX Mpu-
POAHBIX YCAOBMSX. YMbIT, 3MMOBaBLUAs Ha
paBHuHe PaaxactaHa, Takke kak M bopaa-
Aak, akTMBHO AeTaAa € 12:00 ao 15:00 LMT
— B 3TOM AManasoHe BpemeHu Aexat 38,35%
eé rokaumin (no 13% Aokaumii Kaxkabli yac
B YKa3aHHOM AManasoHe BpemeHu). Apyrue
CTEPBATHMKM, 3MMOBABLUME W AETOBABLUME
B PaaxacTtaHe mokasaAn ABa MuKa AHEBHOM
aktmBHocTH: 2KaH n TyH — B 10:00-11:00 n
15:00-16:00 LMT, Aama3z — B 12:00-13:00
1 14:00-15:00 LMT. B uerom AéTHas akTuB-
HOCTb MTULL ONPEAEASIAACh PACCTOSAHMEM OT
MECT AHEBHOIrO OTAbIXa M HOYEBKM AO MECT
KOPMEXKM. Ha oxpaHsembIX Tepputopusix,
Takmx kak AxxopOup Ha okpauHe bukanepa,
3TM AMCTaHUMM ObIAM MUHUMAALHbIMKM, MO-
3TOMY 3A€Ch MTULIbI MEHbLLIE MepPeMeLLAAUCh
MEXKAY KOPMEXKOM M HOYEBKOM U MOTAM BO-
oblle He NposBAATbL AETHYIO aKTMBHOCTb B
TeYeHUe CYTOK, YTO Mbl BMAMM, Harpumep,
y bopanaas, koTopbIli He coBepLUaA AAAbHUX
NoAETOB (aAanee T KM) MAM MPOAOAXKMUTEALHO-
ro napeHus (6oaee 30 MuH) 60 AHel 13 449.

Kakoii-Anbo 3Ha4MMON pa3HuLibl B napame-
Tpax nepemMeLLeHnii u CyTOHHOM aKTUBHOCTH
CTEPBATHMKOB Pa3HOroO MoAa B 00AACTM 3K-
MOBKM/AETOBKM HE BbISIBAEHO.

DakTU4YeCKM BCE AAMTEAbHbIE OCTaHOBKM
CTEPBATHUKOB B 30HE 3UMOBKM/AETOBKM ObIAM
COCPEAOTOYEHbI B PaiOHaX C UHTEHCMBHbLIM
BbIMAcoM M obuanem dpepm, a ABa «siapay C
HanbOAbLLEN MAOTHOCTbIO AOKALIMM HECKOAL-
KMX MTUL — K CKOTOMOIMALHKKY B OKPECTHO-
crax bukanepa (Axopbup) n cBarke OKOAO
Axoaxnypa (puc. 19, 21B, 21C, 21D).

Otcaexnanne JKaHa ObIAO  Mpekpatue-
HO BO BpeM$ 3MMOBKM, TaK KakK NnTuua OblAa
MoMMaHa MECTHbIMMU >KUTeAsMM B [akucTaHe
M Yepes mecsu oTnyuleHa Ha cBoDOOoAy, HO
Tpekep C NTUubl OblA CHAT M NepeaaH cned-
CAY>KOam, KOTOpbIE €ro YHUUTOXMAK. Taioke
B TOM ke paiioHe OblA noimMaH bopaaaaid, HO
yepes HeAeAlo OblA OTNyLLEH C TpeKepom. Ta-
KM 00pa3om, MOXHO CHMTATb, YTO MEPBYIO
3MMOBKY BCE MOAOAbIE CTEPBATHUKM MEPEXKN-
A1 DAAronoAy4HO.

Bo Bpems AeTOBKM OblAa MOTEPsiHA CBA3b C
YMbIT, Tak Kak e€ Tpekep nepecraa paboTars.
Yxe B Mae 2023 r. nosiBUAMCb CUMMTOMbI,
YTO TpEeKep HeuCrpaBeH, Tak Kak OH nepe-
CTaBaA MPUCbIAATb AOKALIMK ABaXKAbI B OOLLIEN
CAOXKHOCTM 19 AHel, a 2 MIOHS OH 3aMOA-
yaa. Takke 27 nioHa 2023 r. OGblaa noTepaHa
cBaA3b C TyH. HO B AQHHOM CAy4ae HMKaKMX
CMMIMTOMOB HEUCMPABHOCTU Tpekepa Mbl He
HabAIOAaAM, MO3TOM MOXXHO MpeAnoAaraThb,

sate for water loss by reducing flight energy
costs and reducing flight duration by increas-
ing movement speed. Increasing flight alti-
tude allows birds to fly faster in the event of
a tailwind, because the wind is stronger at
higher altitudes (Pennycuick, 1978; Liechti,
2006), or to take advantage of thermal cur-
rents. Using thermals to rising to higher al-
titudes allows soaring birds to glide faster
at a steeper angle, and therefore fly further
with less energy expenditure (Horvitz et al.,
2014). Egyptian Vultures have demonstrated
a migration strategy that does not rely on tail-
winds — they regularly climb to high altitudes
in thermals and glide down throughout their
migration, especially over high mountains
and deserts.

Soaring birds are constantly involved in the
process of ascending and exiting thermals, us-
ing criteria to determine the heights above the
ground at which they should leave the ther-
mal (Harel, Nathan, 2018). That said, the low
frequency of reporting locations from trackers
means we still know practically nothing about
the factors deterring the bird’s timing to start
climbing and where and when to leave the
thermal; closing this gap is a task for future
research.

The main causes of mortality among mi-
grating EVs belonging to European popula-
tions were unsuccessful attempts to cross
the Mediterranean Sea, poisoning, death on
power lines, and shooting by hunters (Oppel
et al., 2016; 2021; Buechley et al., 2021).
High mortality during the first autumn mi-
gration of juvenile EVs from Dagestan aside
(Russian part of the Caucasus region) (Kar-
yakin et al., 2018), more generally, Euro-
pean populations of this species typically
experienced less significant mortality during
migration (Oppel et al., 2016). Despite this,
migration is associated with lower survival of
young European EVs (Buechley et al., 2021),
which we did not observe when tracking
Kazakhstan EVs. The high survival rate of
Kazakhstan EVs migrating in the WCHMC
is facilitated by the absence of large water
barriers and the poor development of en-
ergy infrastructure against the backdrop of
a low density of human settlements. Thus,
there is an assumption that mortality dur-
ing migration among EVs from Central Asian
populations is minimal and the bulk of bird
mortality occurs in fixed zones (breeding
and wintering areas) within their range.

In the wintering area, in an anthropogenic
savannah in Rajasthan, similar to those in
African wintering grounds, Kazakhstan EVs
demonstrated fairly large home ranges, ex-
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I/I3yqut4e MepPHaTbIX XUUIHMKOB

4YTO NTMUA Normnbaa BHe 30HbI GSM, XOTS HU-
KaKMX AOKa3aTeAbCTB FMOeAU NTULLbl HeT. Ta-
KM 00pa3oM, HECMOTPS Ha MOTEPIO CBS3M C
Tpems NT1UamMn u3 6 B TeHEHWe roaa, Mbl He
MMeeM AOKa3aTeAbCTB MX CMepPTHU.

Ob6cyxaenue

Becbma BepogTHO, 4TO CTapT murpaumm
IOBEHMABHbBIX ~ CTEPBATHMKOB  OMpeAeAseT-
CS MpeKpalleHneM KOPMAEHUS B3POCAbIMM
nTMUAMK B TEYEHME HECKOAbKMX AHEl. ITO
XOPOLLUO BMAHO MO BbIBOAKY CTEPBATHMKOB C
rHesaa Ne 22-1-1. 3aech crtapwuii ntexeu
(cameu JKaH) 3 ceHTaOpsa nepemecTuacs Ha
10 KM OT rHe3Aa u, NpoBeAs TaM 4 AHS, 8 ceH-
TAOPS BEPHYACS Ha rHe3A0. Bca akTMBHOCTB
poanTeAei OblAa CKOHLEHTPUMPOBaHa BOKPYr
CTapLiero nreHua, a MAaALLMIA NTeHel (cam-
Ka TyH) C ropasa0 MEHbLUMM AETHbIM Ofbl-
TOM, OCTaACS OAMH Ha FHE3A€ M HaYaA MUIrpa-
LMo 6 CEHTAOPS, Ha TPETUIA A€Hb OTCYTCTBUS
cTapwero cubca M poAuTeAer Ha rHesae
(4epes 2 HeAeAM MOCAE OCTaBACHMS FHe3Ad U
Ha 5-M AeHb MOCAE CBOEro NepBoro AaAbHe-

Houéska crepsatHukos Ha onope AJIT (BBepxy) n
MECTO KOPMEXKKM Ha CKOTOMOIMAbHMKE Akopbup, 6An3
bukanepa (8Hu3y). @oto M. KapskuHa.

Egyptian Vultures night point on the power pole (upper)
and feeding place at the Jorbir cattle burial ground, near
Bikaner (bottom). Photos by I. Karyakin.

ceeding those in Africa, which had been
considered maximum in size (5000-90,000
km?, Nikolov et al., 2016). At the same time,
the bird Ushkysh, wintering in the Himala-
yas, had a small home range comparable
to that of birds from Caucasian populations
(1851-9921 km? in accordance the 95% dy-
namic Brownian-bridge movement model),
also wintering mainly in desert mountains
(Buechley et al., 2018a; Karyakin et al.,
2018). But the potential wintering zone area
for EVs in the Himalayas is much smaller than
that of the desert zone in the lower and mid-
dle parts of the Indus basin, indicating that
these conditions are not the main ones for
most of Kazakhstan’s EVs. Consequently, the
large home ranges of Kazakhstan’s EVs win-
tering on the plain in the Indus basin can be
considered the population norm.

EVs encounter a range of threats due to
fairly their extensive movements in wintering
and summering areas. The question arises:
what benefits does the population gain young
EVs remain in low latitudes for long periods
(1.5-3 years)? There is an assumption that
the long stay of EVs in the wintering area is
evolutionarily due to the increased survival
of birds that spent more time (up to sexual
maturity) south of their breeding range. It
has been shown in European EV populations
that the increased mortality of young birds
during migration is offset by their greater
survival resulting from not breeding at lower
latitudes (Buechley et al., 2021). Even if set-
ting anthropogenic mortality aside, we see
increased mortality in young European birds
crossing the Mediterranean Sea, which is not
a factor in Asia. It is very likely that for north-
ern Central Asian EV populations, increased
survival of young birds in wintering condi-
tions compensates for the harm suffered by
the birds in natal areas (as opposed to during
migration), primarily from larger feathered
predators (Golden Eagle Aquila chrysaetos,
Eagle Owl Bubo bubo), and avoids competi-
tion with breeding birds against a backdrop
of inadequate food resources. Therefore,
an evolutionary acquisition for EVs of a long
wintering area stopover prior to sexual matu-
rity may have nothing to do with migration.
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ro noaéra). >Kan Havan MuUrpaumio, NOKMHyB
rHe3A0Byi0 ckany 20 ceHTabps B 11 yacos, a
MOCAEAHSS PErnCTPaLIMS B3POCAOTO CTEPBAT-
HMKA Ha 3TOM FHE3A0BOM y4acTke OTMeveHa
Hamu BU3yaAbHO 21 cenTabps B 18:30.
Mpeanoaaras, 4TO B3POCAble MNTULbLI 3a
HECKOAbKO AHEWM A0 OTAETa npekpaLaioT
KOPMAEHME CAETKOB, Mbl AGAAEM BbIBOA, YTO
3TO onpeaeAsieT OTAET CAETKOB C y4acTKOB
Ha HECKOAbKO AHEM paHblle OTAETa Cammx
B3POCAbIX MTuu. Ho, Tak Kak pasHuua B cpo-
Kax MUrpaLnmM MOAOABIX M B3POCAbIX MTULL
noAy4YaeTcs HeOOAbLIAs, B OTAMYME, HaMpwu-
Mep, OoT ocoeaoB (Pernis apivorus), y KOTOpbIX
MOAOAEXL MUFPUPYET Ha 2—3 HeAeAn No3xe
B3pocabix nTuu (Schmid, 2000; Hake et al.,
2003; Vansteelant et al., 2017a), To y MOAOAbIX
CTEPBATHUKOB €CTb BO3MOXXHOCTb OPUEHTH-
poBaTbCs BO BpeMst MUIpaLMmi Ha APyrmx He-
POACTBEHHbIX B3POCALIX MTuLL. [ocaeanee oT-
MEYEHO AASI Pa3HbIX BUAOB MapUTeAeH, Takmx
KaK 3MEeesAbl, CTEMHbIE OPAbI, OPAbI-MOTUAL-
HUKMU 1 MOAOPAMKM, KPYMHbIE MAAAALLLMKH,
a TaKKe AAS CTEPBATHMKOB M3 €BPOMENCKMX
nonyasiumii (cm. Panuccio et al., 2012; Oppel
etal., 2015; Mellone et al., 2016; Meyburg et
al., 2017). 3To, No naee, AOAXKHO OMpPeAEAsiTh
BbICOKYIO BbIKMBAEMOCTb MOAOAEXM BO Bpe-
M$ ABUXKEHMS B TEX XK€ MUIPALIMOHHbIX KOPU-
AOpax U B TO XK€ Bpemsi, KOraa AeTST B3pOC-
Able MTULbI. YTO, COOCTBEHHO Mbl BUAMM, MO
MOMEYEHHbIM Ka3axCTaHCKMM CTEPBATHMKAM,
M3 KOTOPbIX HUKTO He normb B xoAe murpa-
umn. TyH, Ha4aB MUrpaLMIio B HEBEPHOM Ha-
npaBA€HMM (Ha BOCTOK BAOAb Kuprusckoro
xpebTa), BepOSATHO, BCTPETUB MUTPUPYIOLLMX
CTEPBATHUKOB, Pa3BEPHYAACh M MOAETEAA B
BEPHOM HanpaBA€HMU. B NpoTMBHOM cAyqae
€€ MOAET Ha BOCTOK MOT Obl 3aKOHYMTCS He-
6AQronoAy4Ho.
®akropamu,

ornpeaeAdioLLMMn HU3KMM

YPOBEHb TMOEAM MOAOABIX CTEPBATHUKOB M3
KasaxcraHa B nepuoa MX MepBOM OCEHHeM

Contemporary EV mortality stemming from
anthropogenic causes greatly distorts the pic-
ture of survival at different periods of life in
this species. The delicate balance between
the costs and benefits of long residency by
young EVs in wintering areas may be upset
by increased anthropogenic mortality at low
latitudes that may reduce this period (Buech-
ley et al., 2021). It is too early to predict how
this will affect EV survival in general. Even
now, the balance of survival is probably shift-
ed favor of the natal region and migration
for Central Asian EV populations, while the
maximum loss of birds is observed in winter-
ing grounds, mainly in India.

The EV population in India, where the main
wintering grounds for Kazakhstan’s EVs are
concentrated, continues to decline. Despite
some optimism in assessing species population
dynamics after the diclofenac ban (see Galli-
gan et al., 2014), the trend remains negative
(SolB 2023, Fig. 24). This means that sooner
or later the decline in numbers will become
noticeable in the species breeding grounds in
Kazakhstan, where so far abundance over the
past 20 years has been assessed as stable (Kar-
yakin et al., 2022; 2023). It is possible that,
against the backdrop of increased EV mortality
in the wintering area, birds that migrate back
to the natal area in the first year will benefit.
At the least, registrations of such birds in the
breeding range in Kazakhstan is occurring
(Gubin, 2023; Kovalenko, 2023; Pulikova,
2023), and, probably, increasing in frequency.

The main threats facing EVs are considered
to be poisoning and mortality at energy infra-
structure facilities (Botha et al., 2017), where
birds die both from electric shock and as a
result of collisions with wires (Angelov et al.,
2013; Dobrev et al., 2016; Bohra, Vyas, 2021;
Martin-Martin et al., 2022). This threat catego-
ry includes collisions of EVs with turbine blades
at wind farms (Dondzar et al., 2007), but there
is very little data on the death of EVs at wind
farms, so the impact this factor has on EV global
populations is still completely unclear.

Wind farms are cited as a serious threat to
the EV in Greece (Kret et al., 2016; Saravia

Monoabie 1 B3poCAble CTEPBATHUKM M a3naTckue
6enoweriHbie anctsl (Ciconia episcopus) KOPMATCS Ha
CeAbCKOXO3SMCTBEHHBIX YrOAbsIX B MHAMM.

®Dorto M. KapsikmHa.

Juvenile and adult Egyptian Vultures and Asian Woolly-
necked Storks (Ciconia episcopus) feed on farmland in
India. Photo by I. Karyakin.
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M3yueHne nepHaTbIX XULLHUKOB

MUIpaLmMK, SBASIIOTCA €€ CTPEMMUTEALHOCTb
C MMHUMAAbHBIM KOAMYECTBOM OCTaHOBOK M
MOAET Ha OOAbLLIMX BbICOTAX.

Mwurpaums cTepBSTHMKOB M3 €BPONENCKMX
MOMYAAUMIA MPOXOAMT TakKxke Kak M Kasax-
CTaHCKMX MTUL B AOCTAaTOYHO CXKaTble CPOKM
B ceHTa6pe (Bougain, Oppel, 2016; Hukonos
u ap., 2016; Buechley et al., 2018b; Kaps-
KnMH n Ap., 2018), HO NPOAOAKMUTEALHOCTD
MUIpaLmMmn eBponenckux NTuu OoAbLLe, Yem
Ka3axCTaHCKMX. BOAbLUMHCTBO CTEPBATHMKOB
B MEPMOA MMIPaUMM MbITAIOTCA KakK MOXHO
ObICTpEE AOCTMYL MECT 3UMOBKM M MHOIME
M3 HMUX 3aKaHYMBAIOT CBOKD MMUIPaLMIO, He
MCMOAb3YS M3BECTHBIX MECT KOHLEeHTpauum
NTMUL B nocAearHesaosoii nepuoa (Oppel et
al., 2015). Takoe MOBEAEHME MOKA3aHO AAS
nTuu M3 3anaaHoesponeicknx (Lopez-Lopez
et al., 2014), 6aakaHckux (Bougain, Oppel,
2016; Hukoaos 1 ap., 2016), 3aKaBKa3CKmx
(Buechley et al., 2018a) u cepBepokaBKas-
ckux (Kapsikuh n ap., 2018) nonyaaunii. AHa-
AOTMYHBIM  00Pa30M  BbIFASIAUT MOBEAEHME
Ka3axCTaHCKMX CTEPBATHUKOB.

HecmoTps Ha M3BECTHYI0 CKAOHHOCTb CTep-
BATHMKOB 0OPa30BbIBATH CKOMAEHMS Ha CBaA-
Kax MAM B MECTax C MHTEHCMBHbIM BbiMacoM
KOMbITHbIX (AemeHTbes, 1951; Mundy et al.,
1992; Donazar et al., 1996), 1 cBa3b OCTaHO-
BOK MMIPaHTOB M3 €BPOMNENCKMX NOMyAsUnii
co cBaakamu (Oppel et al., 2015; Kapsikun
n ap., 2018), Mbl He 3aMeTUAM KaKMX-AMBO
3HAYMTEABHbIX CBAAOK B MECTax OCTaHOBKM
Ka3axCTaHCKMX CTepBATHMKOB. [MpakTnyecku
BCE TOYKM OCTAHOBOK 3TMX NTUL OblAM CBS-
3aHbl C KYAbTMBMUPYEMbIMM CEAbXO3YTOAMAMM
M nacTOMLIAMM C HEBbICOKOW MAOTHOCTbIO
JKMBOTHOBOAYECKMX CTOAHOK. Ha nssectHown
Ham Tepputopum KasaxcraHa CTEpPBATHMKM
HaoOOopPOT M3beraAm OCTaHOBKM Ha KPYMHbIX
MOAMIOHaX ObITOBbIX OTXOAOB, CKOTOMOIMAb-
HMKax M cBankax (pabpuk Mo nepepadboT-
Ke >KMBOTHOW npoayKuMn (NTuuedpabpuki,
MSCOKOMOMHATbI, 3aBOAbI MO MPOWU3BOACTBY
KOCTHOW MYKM), TA€ B MEPUOA MUTPALIMN KOH-
LeHTpupYloTCcs opabl (Aquila sp.) 1 KpynHble
naaaabLumkmn (Gyps sp., Aegypius monachus).
Takmum obpasom, nsberaHue CTepBATHUKAMK
OCTaHOBOK Ha CBaAKax M B MPOYMX MecTax
KOHLEHTPALMM XMLLHbBIX MTULL BO BPEMS MMU-
rpaumnm MOXeT CnocobCTBOBaTL €€ OoAbLLEN
YCMELHOCTH.

CpaBHeHMe OCHOBHbLIX MapamMeTpoB Mu-
rpaumu (AAMHa TpeKa, AMHENHas AMCTaHLMS,
NPAMOAMHENHOCTD, MPOAOAXKMTEABHOCTb,
€XXeAHEBHOE MPOMAEHHOE pacCTodHMe) Ka-
3aXCTAHCKMX CTEPBATHUKOB C TakOBbIMW M3
APYrMx NnonyAsiumin (cMm. TabA. 12) nokasbisa-
€T, Y4TO UX MUIPaLMs MO MPOAOAKUTEABHOCTH

et al., 2016). Studies in Spain have shown
that wind farms located closer than 15 km
from EV nests increase nesting bird mortality
and, in the long term, increase the likelihood
of extinction of the species in Spain (Car-
rete et al., 2009). It can be assumed that the
increasing development of windpower in-
frastructure in the WCHMC, through which
EVs migrate, will damage the Kazakhstan
population. But there is one aspect that can
mitigate the issue. Analysis of the altitude
range above the terrain surface in which EVs
migrate showed that they fly predominantly
above the movement zone of modern wind
turbine rotors, meaning they avoid collisions
with wind farms during seasonal migrations.
The risk of collisions increases greatly during
movements in the natal region and in the
wintering zone, where EVs undertake short
feeding flights at lower altitudes, as well as in
places of migration stops, the bulk of which,
as a result of tracking Kazakhstan’s EVs, were
identified mainly in Kazakhstan and the foot-
hill zone at the junction of Uzbekistan, Ta-
jikistan, Kyrgyzstan, and Kazakhstan (see Fig.
9). Therefore, it is extremely important for
the conservation of this species to limit the
construction of wind farms in places where
EVs are concentrated in fixed localities in
their range.

To limit the construction of wind farms in
EV nesting areas, at migration stopover sites,
and in wintering zones, a future task is to
identify specific buffer zones for each type
of site on the basis of parameters for bird
movements.
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Taba. 12. [apameTpbl MUrpaLIMM I0BEHMAbHBIX CTEPBATHUKOB M3 5 pa3HbiX MOMyAsiLmii EBpOMbI 1 A3umn. AAS AAHHBIX PUBOASITCS MeAMaHa (MUH-MaKc).

Table 12. Migration parameters for juvenile Egyptian Vultures from 5 different populations in Europe and Asia. Data are reported as median (min-max).

MapameTpbl Murpaumu 3anaanas Espona baAkaHbl KaBka3 Uspanab Kaparay (Kasaxcran)
Migration parameters Western Europe Balkans Caucasus Israel Karatau (Kazakhstan)
n 11 9 2 2 6

Aata Hauana / Start date
Aarta 3aBepLuerns / End date

[TpOAOAKMTEABHOCTD, AHM
Duration, days

AMHelHas AMCTaHLMSI, KM
Direct distance, km

MPOTSHKEHHOCTL MapLLpyTa, KM
Cumulative distance, km

[paMoAnHenHOCTL
Straightness

E>xxeAHeBHas AvcTaHLms, KM/
cytku / Daily distance, km/day

09/09 (13/08-09/10)
09/10 (17/09-22/11)
34 (14-77)

3021 (2641-3370)

3792 (3129-4724)

0.79 (0.69-0.95)

113 (61-250)

12/09 (07/09-22/09)
16/10 (27/09-13/11)
27 (18-60)

3404 (3237-4136)

5281 (4147-6856)

0.65 (0.53-0.82)

183 (105-251)

21/09 (17/09-25/09)
12/10 (04/10-20/10)
20 (16-25)

3424 (2789-4058)

3830 (2986-4675)

0.90 (0.87-0.93)

187

30/08 (29/08—19/09)

18 (12-24)

2642 (2635-2649)

3297 (2987-3607)

0.81(0.73-0.89)

200 (150-249)

13/09 (05/09-23/09)
29/09 (21/09-05/10)
16 (13-28)

1725 (1160-1893)

2667 (2039-3996)

0.62 (0.47-0.74)

162 (143-207)

Mcrounmk / Source

Phipps et al, 2019 Phipps et al., 2019

Phipps et al., 2019

Phipps et al., 2019  Hawm aaHHble / our data

camasi KopoTkasi, CpaBHMMas C TaKOBOW NTULL
13 M3panas, HO eLé Kopoye Mo PaCcCTOSHMIO
OT MECT FHE3A0BaAHMS AO MECT 3MMOBKM Kak
no NpsMOMN, TaK M Mo Tpeky. B To e Bpems,
TPEKM Ka3axCTaHCKMX NTULL HE MPAMOAUHEN-
Hbl, OAM3KM K TakoBbIM DAAKAHCKMX CTepBAT-
HUKOB, YTO CBSI3aHO C TeM, YTO MTuUUaM W3
006enx NOMyASUMIA MPUXOAUTCS OrnbaTh AaHA-
wadpTHble 6apbepbl. M ecan B EBpone Taku-
MK Bapbepamu SBASIOTCS NPEUMYLLECTBEHHO
MOPpS$i, KOTOpblE NapsLImMe XMLLHUKM 0ObIYHO
He XOTAT nepecekaTb M3-3a OFPAHUUYEHHOTO
TENAOBOro noabema (Agostini et al., 2015), To
B A3MKn — 3TO ropsbl [lamupo-Anas, koTopble
Ka3axCTaHCKMe CTepPBATHUKM, TakxKe Kak M
opAbl (Kapsiknh u ap., 2019; 2021), 06x0asT €
3anaaa, nepecekas Ha MakCMMaAbHbIX BbICO-
Tax TOAbKO mHAykyw. To, yTto HeGAaronpu-
STHbIE BETPOBbIE YCAOBUS HaA LIEHTPAAbHOM
4acTbio Cpean3eMHOro Mops YCAOXKHSIIOT ne-
PEAET CTepBATHMKOB Yepe3 Mope U narybHo
BAMSIIOT Ha BbDKMBAHME HEOMbITHBIX IOBEHWAD-
HbIX MTWL, M3BecTHO (Agostini et al., 2023).
Bo3moxxHO, B ycroBuMax [NamMnpo-Aaas, Taroke
KaK 1 HaA MOPSIMM, OFPaHUYMBAIOT MUTPALIMIO
CTEpPBATHUKOB (PaKTOPbl, CBA3aHHbIE C HEAO-
CTaTKOM MAM HEMNOCTOSIHCTBOM TEPMUKOB M
HEOAAronpUATHLIM BETPOM (MAM OTCYTCTBUEM
BETPa), HO 3TOT BOMpPOC TpedyeT AaAbHelLIero
M3YYEHUS U MOACAMPOBAHMS YCAOBUI MUrpa-
LMK, YuuTbiBasi TO, 4TO CTEPBATHUKM MOMYT
ACTETb 4Yepe3 ropbl Ha OOAbLUMX BbICOTax U
MPOTMB NPU3EMHOr0 BETPa, YTO Mbl BUAUM MO
NepemMeLLIeHMIO Ka3axCTaHCKMX MTUL, MOAEAb
MUIPaLMK 3TOO BUAA Yepe3 ropHbIe PAHOHbI
A31n MoxeT ObITb KpaiHe MHTePeCHOM.
[MTUbl MOTYT aKTMBHO A€TaTb Ha BbICOTE
AO 8-9 KM Haa yposHem mops (Stewart, 1978;
Williams, Williams, 1978; 1999; Liechti,

Schaller, 1999; Lensink et al., 2002), uTo Ka-
3axCTaHCKMe CTEPBATHWKM XOPOLLO Mpoae-
MOHCTPUPOBaAK. Ho ¢ BbICOTON yBeAM4MBa-
eTCcsl NoTepst BOAbl, FAABHbIM 0Opa3om M3-3a
yBeAnyeHns obbéma abixaHus (Carmi et al.,
1992), NO3TOMy NTULbI AOAXHbI KOMMEH-
cMpoBaTb MOTEPU BOAbl CHMXKEHMEM 3HEp-
ros3aTpaT Ha nepeAéT M COKpalleHWem ero
AAMTEABHOCTM 3@ CHET YBEAUUEHMUST CKOPOCTH
nepemMeLleHns. YBeAmdeHne BbICOTbl MOAETa
MO3BOASIET NTHLIAM AeTeTb ObiCTpee B cAyvae
MOMyTHOro BeTpa, MOTOMY UYTO BeTep CUAb-
Hee Ha 6oAbLUMX BbicoTax (Pennycuick, 1978;
Liechti, 2006), AM60 ncnoab3oBaTb TepMue-
CKMe NMOTOKU. [1oAbEM Ha DOAbLLIME BbICOTbI B
CAyYae UCMOAb30BaHMUS TEPMUKOB MO3BOASIET
napsiLLMM NTMLAM NAAHMPOBaTb ObICTpee Noa
HoAee KPyTbIM YIAOM, @, CAEAOBATEABHO, MPO-
A€TaTb AdAbLLIE C MEHBLUMMM SHEpreTUYecKu-
mu 3atpatamu (Horvitz et al., 2014). Crep-
BATHMKM MPOAEMOHCTPUPOBAAK CTpaTeruio
Murpaummn 6e3 onopbl Ha MOMYTHLIM BeTep
— OHM PEeryAsipHO NOAHMMAAMCL Ha OOAbLLKeE
BbICOTbl B TEPMMKAX M MAAHMPOBAAM BHM3 Ha
BCEM MPOTSKEHUM MUIPALLMKM, OCODEHHO HaA
BbICOKMMM FOpamu M MyCTbIHAMM.

[MapuTeAM MOCTOSIHHO Y4acTBYIOT B Mpo-
Lecce MoAb&Ma Ha TepMuKax M BbIxOAd W3
HMX, MO KaKMM-TO KPUTEPUSM OrMpeAeAss
BbICOTbl HaA 3eMAEM, Ha KOTOPbIX MM CAEAY-
eT nokuHyTb Tepmuk (Harel, Nathan, 2018).
Ho 13-3a MaAolt 4aCTOTbI AOKaLMI OT Tpeke-
POB Mbl AO CMX NMOP MPaKTUYECKM HUYEro He
3HaemM O pakTopax, KOTOpble OMpeAeAsioT
BbIOOP MTULEN MOMEHTa, B KOTOPOM HaAO
HauMHaTb MOALEM M A€ M KOTAQ BbIXOAWUTH
M3 TEPMMKA, U 3aKpPbITb 3TOT NpobeA 3asaya
OyAYLLMX MCCACAOBAHMN.

OCHOBHBIMM NPUYMHAMKM CMEPTHOCTU MM-
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FPUPYIOLLMX CTEPBATHMKOB M3 €BPOMENCKMX
MOMYASILMIA ObIAM HeyAauHble MOMbLITKK fpe-
onoAeTb CpeansemHoe Mope, OTpaBAeHUE, T1-
6eab Ha ASIT n otcTpea oxoTHukamu (Oppel
et al., 2016; 2021; Buechley et al., 2021).
HecMOTpsl Ha BbICOKMI YpOBEHbL OTXOAA BO
BpeMs MepBOM OCEHHEH MUrpaLmM MOAOABIX
cTepBATHMKOB M3 AarectaHa (Poccuiickas
YacTb KaBkasckoro pervoHa) (KapskuH m ap.,
2018), B LEAOM AASI €BPOMENCKMX MOMYASILIMIA
3TOro BMAQ, OblAa XapaKTepHa MeHee 3Hauu-
TeAbHasi CMepTHOCTb Ha murpaumnn (Oppel et
al., 2016). TeM He MeHee, UMEHHO C MUIpaLu-
el cBa3aHa OoAee HM3Kas BbRPKMBAEMOCTb MO-
AOABIX €BpOMeickux cTepBsTHMKOB (Buechley
et al., 2021), 4TO Mbl HE YBUAEAM MPU NPOCAE-
JKMBAHMM Ka3axCTaHCKMX NTUL. BbICOKOW Bbl-
JKMBAEMOCTM  Ka3axCTaHCKMX CTePBATHMKOB,
murpupytowmx B 3LIFTMK, cnocobersyeT oT-
CYTCTBME KPYMHBIX BOAHbIX Nperpaa u caaboe
pa3BUTUE DHEPreTUHECKOW MHCPPACTPYKTYpSI
Ha ¢pOHe HM3KOW MAOTHOCTM YeAOBEUECKMX
noceAeHuin. [oaToMy ecTb MPeAnoAoXKeHue,
YTO OTXOA CTEPBATHMKOB M3 CPEAHEa3NaTCKUX
MOMYASILMIA B NEPUOA MUIPaLMK MUHUMAAEH
M OCHOBHAs CMEPTHOCTb MTULL MPOUCXOAUT B
CTaLMOHAPHbIX 30Hax apeaAa (MecTa rHe3Ao-
BaHWS M MECTa 3MMOBKM).

B 30He 3MMOBKM KasaxCTaHCKMe CTepBST-
HUKK, oceBlune B PaaxacTaHe, B YCAOBMSX
aHTPOMOreHHOM caBaHHbl, ODAM3KOM K Tako-
BOW Ha ACPPUKAHCKMX 3MMOBKax, MOKasaAu
AOCTaTOYHO OOAbLUME MAOLLAAM WMHAMBUAY-
aAbHbIX TEPPUTOPMI, MpeBbillaloWwme Tako-
Bble B AdppurKe, KOTOpble CHMTAAUCL MaKCH-
MaAbHbIMMK (0T 5 A0 90 Thic. kM2, HUKOAOB 1
Ap., 2016). B To xe Bpemsl YLUKbILL B MNpea-
ropbsx [MManaeB MMEA WMHAMBMAYAAbHYIO
TEPPUTOPMIO MAAOM MAOLLAAM, CPABHUMYIO
C TaKOBOMW MTULL M3 KaBKa3CKMX MOMyASLNM
(1851-9921 kM?> B COOTBETCTBMM C 95%
dynamic Brownian-bridge movement model),
3MMYIOLLMX Tak)Ke B OCHOBHOM B YCAOBMSAX
nycTbiHHbIX rop (Buechley et al., 2018a; Ka-
pAKMH 1 Ap., 2018). Ho nAowaab 30HbI Mno-
TEHUMAAbHOM 3UMOBKM CTEPBATHUKOB B HU3-
Koropbsix [MManaeB 3HaYMTEAbLHO MeHbLUE
TaKOBOW MYCTbIHHOW 30Hbl HMXKHEN 1 CpeAHei
YacTu 6acceiHa MHaa, a 3Ha4MT, 3T YCAOBUS
HE ABASIIOTCSH OCHOBHbIMM AAS OOAbLLIEN YaCTK
KazaxcTaHckux nTmu. CAeaoBaTeAbHO, GOAb-
LIME MO MAOLLAAM MHAMBMAYAAbHbIE YYaCTKM
Ka3axCTaHCKMX CTEPBATHMKOB, 3UMYIOLLIMX Ha
paBHuHe B DacceiiHe MHAa, MOXKHO cuMTaTh
NOMYASLMOHHON HOPMOW.

M3-3a AOCTATOUHO OOLLMPHBLIX Nepemetue-
HUI1 B 0DAACTM 3MMOBKM/AETOBKM CTEPBSITH-
KM CTaAKMBAIOTCS C Pa3sAMYHLIMK Yrpo3amu.
Bo3HuKaeT BOMPOC: Kakue BbIFOAbI MOMyAs-

uMs npuobpeTaeT OT TOrO, YTO MOAOAEXD
OCTaéTCsl B HMU3KMX LUMPOTaX Ha AAMTEAbHbIN
cpok (1,5-3 roaa)? MmeeTca NnpeAnoAo>keHue,
UTO AAMTEAbHAsl OCTAaHOBKA CTEPBSTHMKOB B
30He 3MMOBKM 3BOAIOLIMOHHO 0OYCAOBAEHA
MOBbILLIEHHOM BbKMBAEMOCTbIO MTHLL, MPOBO-
AMBLUMX BOAbLLEE Bpems (BMAOTb AO MOAOBOM
3pPeA0CTH) I0)KHee CBOEro rHEe3A0BOI0 apeana.
Ha eBponeiickix nonyasiumsix CTepBSITHUKOB
MoKa3aHo, YTO MOBBbILLEHHbIN YPOBEHb CMEPT-
HOCTM MOAOABIX MTULL BO BpPEMSI MMUIpaLUM
KOMreHcupyeTcst GoAee BbICOKOW WX BbIKMBA-
emMOCTblo 6e3 pa3sMHOXeHUst B BoAee HU3KMX
wmpotax (Buechley et al., 2021). Aaxe ecan
OTOPOCUTL AHTPOMOrEHHYIO CMEPTHOCTb, Mbl
BMAMM TMOBBILLEHHYIO CMEPTHOCTb MOAOABIX
eBponercKmx NTuLL nNpu nepecedeHnn Cpean-
3eMHOro Mopsi, Yero HeT B A3un. Becbma Be-
POSITHO, YTO AASI CEBEPHbIX LIEHTPAAbHOA3MAT-
CKMX TMOMYASIUMIA CTEPBSTHUKOB MOBbILLIEHHAS
BbKMBAEMOCTb MOAOABIX B YCAOBMSIX 3MMOBKM
KOMMEHCHPYET YPOH, MOHECEHHbIM MTHULAMM
HE Ha MMrpaLMMu, a B HaTaAbHOM 0DAACTH, B
nepBylo ovepeab OT 6oAee KPYMHbIX NepHATbIX
xuHuKkos (6epkyT Aquila chrysaetos, domanH
Bubo bubo), a Takxe M36aBASET OT KOHKypEH-
LMK C pasMHOXKAIOLLMMMCS NTHULAMKM Ha poHe
HeAaoCTaTka KOpMOBOro pecypca. [loatomy
Takoe 3BOAIOLIMOHHOE TMpUobpeTeHne cTep-
BSITHMKaMM, KaK AAUTEABbHAS OCTAaHOBKA B 30He
3MMOBKM AO TMOAOBOWA 3PEAOCTH, MOXKET ObiTb
HMKaK He cBsi3aHa C murpaumsmu. CoBpemeH-
Hasi CMEPTHOCTb CTEPBSITHUKOB MO aHTPOro-
FeHHbIM MPUYMHAM CMABHO MCKaXKaeT KapTHHY
BbDKMBAEMOCTU B pasHble MepUOAbl XKM3HU Yy
3TOro BMAA. XPynkuii BaraHC MEXAY U3AepK-
Kammu 1 BbIFOAAMM OT AAMTEABHOTO NpedbiBa-
H1S MOAOABIX CTEPBSITHUKOB B 30HE 3MMOBKM
MOXET ObITb HapyLUEH M3-3a YBEAMUEHMS aH-
TPOMOreHHOM CMEPTHOCTM B HM3KMX LUMPOTAX,
UTO MOXKET CKa3aTbCsl Ha COKPALLEHWK ITOro
nepuoaa (Buechley et al., 2021). M noka mbl He
MOXKEM CMPOrHO3MPOBAaTb, KAk 3TO CKaXKeTcst
Ha BbDKMBAHWMM CTEPBSTHUKOB B LIEAOM. YKe
cenyac AAsl LEHTPAALHOA3MATCKMX MOMYAALIIA
CTepBSATHUKOB GaAaHC BbKMBAEMOCTH, BEPO-
SITHO, CMELLIEH B CTOPOHY HaTaAbHOM 0BAACTH
M MUIpaLMM, @ MAKCUMAAbHBIIA OTXOA MTHLL Ha-
BAI0AQETCS HA 3MMOBKAX, MPEUMYLLECTBEHHO
B MHAMN.

Monyasiumst crepBaTHMKA B MHAMM, rae cocpe-
AOTOYEHbI OCHOBHbIE 3MMOBKM Ka3aXCTaHCKMX
MTUL, MPOAOAKAET COKpaLaTbes. Hecmotpst
Ha HEKOTOpbIA OMTUMM3M B OLIEHKE AMHAMMKM
UMCAEHHOCTM BMAA MOCAE 3arpeTa AMKAOCDeHaKa
(cm. Galligan et al., 2014), TpeHa ocTaéTtcs He-
ratsHbIM (SolB 2023, puc. 24). A 3HaumT, paHo
MAM MO3AHO CrMAA YNCAEHHOCTM CTaHET OLLyTH-
MbIM M B MECTax rHe3a0BaHMs Buaa B Kasaxcra-



Raptor Research

Raptors Conservation 2023,47 119

i vear-round [l Summer

Spring/Autumn [l Winter

E Year-round [l Summer

spring/Autumn [l Winter

Change in Abundance Index

BT
TR, e

He, FAe MOoKa YMCAEHHOCTL 3a nocaeaHue 20 AeT
OLIEHMBAETCS Kak CTabmAabHas (KapsikuH 1 ap.,
2022; Karyakin et al., 2023). Bo3amoxHO, 4TO Ha
cpoHe MOBBILLIEHHOW CMEPTHOCTU CTEPBSTHM-
KOB B 30HE 3MMOBKM, BbIFOAY MOAyYaT MTMLIbI,
KOTOpbIE y>Ke B NMepBbli FOA MUrPUPYIOT 0OpaT-
HO B HaTaAbHyl0 00AacTb. o kpaiHei mepe,
permcTpaumm Takmx MTuL B FHE3A0BOM apease
B Kasaxcrane nmetot mecto (lyoun, 2023; Ko-
BareHko, 2023; MNyamkosa, 2023), 1, BeposTHO,
yacToTa BCTpeY C HUMM pacTeT.

OCHOBHbIMK  yrpO3aMK AASI CTEPBATHMKA
CYMTaIOTCA OTpPaBAEHME M CMEpPTHOCTb Ha
oObeKTax IHepreTMHecKoit MHPPaCTPYKTypbI
(Botha et al., 2017), Ha KOTOPbIX NTULbI FMO-
HYT KaK OT Mopa<eHWs IAeKTPOTOKOM, Tak
M B pe3yAbTaTe CTOAKHOBEHMIA C MPOBOAAMM
(Angelov et al., 2013; Dobrev et al., 2016;
Bohra, Vyas, 2021; Martin-Martin et al.,
2022). B a1y »e KaTeropmio yrpo3 BKAIOYEHbI

Puc. 24. AvHammka YUCAEHHOCTU CTEPBATHMKA B MHAMM B LIEAOM M B PaakacTaHe B 4aCTHOCTHM MO AaHHbIM SoIB, 2023.

Fig. 24. Egyptian Vulture population dynamics in India in general and in Rajasthan in particular according to SolB, 2023.

CTOAKHOBEHUSI CTEPBSATHUKOB C AOMACTSMM
B3C (Donéazar et al., 2007), HO AaHHbIX MO
rmbean crepBaTHUKOB Ha BOC kpaiiHe mano,
MO3TOMY MOKa COBEPLLEHHO HEMOHATHO BAW-
fHMe ypoBHs rmbean Ha BOC Ha nonyasumm
CTepBATHUKOB B rAODaAbHOM macLuTabe.
BOC, kak cepb€3Has yrpo3sa aAg CTepBATHM-
Kka, npuBoanTCs ast Mpeunn (Kret et al., 2016;
Saravia et al., 2016). UccaearoBanuamm B Mc-
naHun nokasaro, 4to BOC, pacnoroxkeHHble
HAMKe, Yem Ha 15 KM K THE3AaM CTepPBATHMKA,
YBEAMUMBAIOT CMEPTHOCTb MHE3ASILLIMXCS MTULL
M B AOATOCPOYHOM MepcrekTuse yBeAnumpa-
0T BEPOSITHOCTb BbIMUPAHMS BMAA B McnaHum
(Carrete et al., 2009). MoxHO npeanoaararts,
4TO pasBuBatoLLascs MHpacTpykTypa BOC B
3UIMK, no koTopoMy MUIpUpYIOT CTepBST-
HUKM, OyAET HAHOCWUTb YPOH Ka3axCTaHCKMM
nonyAsumsam. Ho ecTb 0OAMH MOMEHT, KOTOpBbIN
MOXKeT CrAaAUTb NPOOAEMY. AHAAM3 BbICOTHO-
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ro AManasoHa HaA MOBEPXHOCTbIO 3EMAM, B
KOTOPOM MMUIPUPYIOT CTEPBATHUKM, MOKa3aA,
YTO OHW AETST MPEUMYLLIECTBEHHO BbILLE 30HbI
ABMXXEHMS POTOPOB COBPEMEHHbIX BETPOreHe-
paToOpOB, a 3HA4YMT, M30eraloT CTOAKHOBEHMM
¢ BOC Bo Bpems ce30HHbIX murpaumii. Onac-
HOCTb  CTOAKHOBEHMIA CMAbHO BO3pacTaeT
AMLLIb BO BpeMs MepemeLLeHnin B HaTaAbHOM
00AaCTN 1 B 30HE 3UMOBKM, FA€ CTEPBATHUKM
COBEpLUAIOT KOPOTKME KOPMOBblE MNepPeAéThb
Ha BoAee HM3KMX BbICOTaX, a TakxkKe B MecTax
OCTaHOBOK Ha MMIpaLMK, OCHOBHas Macca Ko-
TOPbIX B pe3yAbTaTe MPOCAEXKMBAHMSA Ka3ax-
CTaHCKMX NTULL BbISIBAEHA NMPEUMYLLECTBEHHO
B KaszaxcraHe u MpeAropHoM 30He Ha CTbikKe
Y3bekuncrana, TamkukmcraHa, KbiprbictaHa
n Kasaxcrana (cm. puc. 9). lNoatomy kpariHe
BaXXKHO AASl COXPaHEHMS 3TOr0 BMAA OrpaHu-
YnTb CTponTeALCTBO BOC B MecTax KOHUEH-
Tpaumm CTEPBATHUKOB B CTaLIMOHAPHbIX AOKa-
AUTETaxX apeasa.

Ang  orpannyenns  crtpouteabctBa BOC
B MeCTax FHe3AOBaHMS CTEPBATHMKOB, Ha
MecTax OCTaHOBOK BO Bpems MMrpaumu u B
MeCTax KOHLEHTPaLMK Ha 3MMOBKax HeoOXo-
AMma paspabotka crnieundpuyecknx Bydpep-
HbIX 30H AASl K&XKAOFO AOKAaAMTETa, KOTOPYIO
MOXXHO CA€AaTb Ha OCHOBaHMM MapameTpoB
nepemeLleHns NTuL, YTO AOAXKHO CTaTb OT-
ABALHOM 3arayeli Ha Oyayuuee.

baaroaapHocTu

MeueHne CTepBATHMKOB Tpekepamu Ocy-
LLECTBASIAOCb B XOA€ MOAEBOM PaboTbl, Moa-
AepykaHHOM  (DOHAOM  COXpaHeHUs  BMAOB
TpeBopa T[lorsepa (Trevor Poyser Species
Conservation Fund) uepe3 OpHutorormue-
ckoe 00LecTBo bamxxHero Boctoka (OSME)™,
®oHaa [TO® (CGlobal Creengrants Fund)™,
DoHAA COTPYAHMUHECTBA AAS COXPAHEHNS IKO-
CUCTEM, HAXOASLLMXCS B KPUTUHECKOM COCTO-
sHum / The Critical Ecosystem Partnership Fund
(CEPF)”, a Takxe opraHu3aumm-napTHépa Eur-
asian Wildlife and Peoples (CLLIA)”® B pamkax
npoekTa «CoxpaHeHWe yrpoxkaemblX BMAOB
NepHaTbIX XMLIHMKOB Ha WMHao-TlareapkTu-
4eCKOM MMrpaumroHHom nyT» (“Endangered
Raptors Conservation on the Indo-Palearctic
Migration Flyway”). OanH 13 Tpekepos GblA
npeaoctapreH OO0 «CunbakoueHTpy (Hoso-
cnbupek, Poccus).

ABTOpbl  OAaroaapsaT anpektopa OObule-
cTBeHHOro cpoHaa «LleHTp m3yyenns u co-
XpaHeHns  6uopasHoobpasusy  (BRCC)”
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Hypaana Ownrapbaesa 3a NOMOLLbL B OpraHu-
3aumm akcneaMumi B Kasaxcrae, y4acTHM-
KOB MoAeBbix paboT KopamaHa baproulyka
(Kordian Bartoszuk), Aay Aaa bopa (Dau Lal
Bohra), ArekcaHapa Muaexuka, baybipxaHa
YTebaesa. OTaeAbHas HAAroAapHOCTb AXeH-
Hucpep KacTHep 3a peaakumio aHrAMIACKOro
TeKCTa CTaTbu.
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