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AnHoTaumsi. Eypa3us KeHICTIriHACTI JalaiblK dKOKYHEIepaiH KeH aHTPOIOTEeHIIK e3repicTepi OpTaibiK
ABWSHBI JYHHE XXY3IHAETl COHFBI YJIKEH >KaHbUIBIMIBIK MEKEHJCY OpBIHIapbIMEH Kaiablpabl. [lama
KbIpaHgapel (Aquila nipalensis) sxahanapik MaciiTaOTa, HETi31HEH OCHI Jajla AKOXKYHEIEPiH/E KOUBLIBII
KeTy Kaymi Oap. bi3 omap[plH KeIi-KOHBIH JKOHE OJIAPABIH OpPBIH ayBICTHIPYJAphl MOMYJISAIUSHBIH
TipIIlikke KaOiIeTTUIriHe acep €Tyl MYMKIH Kayil-KaTepiepre YIIbIpay A9pPEKEeCiH TYCIHY YIIiH
Conrycrik Kaszakcranjga yIuiblll OIBIKKAH OipiHINI SKBUIABIK Jlaia KbIPaHIAPBIHBIH KOHBIC ayJapyblH
OaramaneiK. bi3 kepreH nama KplpaHaapbIHBIH Kenmiiiri Kacnuii TeHi3iHiH mbIFRICEIHIA Apab TyOerinmeri
HEMeCe CONTYCTIK-TIBIFBIC A(QpHUKaTarkl KBICTAHTHIH Kepiiepre KOHBIC aylapabl, ain keitbipeynepi Kacrmit
TEHi3iHeH OaTbicKa KOHBIC ayJapFaHbIMeH, Oipeyi MpaHHBIH OHTYCTIK-OpTaNbIK OeliriHie koHe Oipeyi
Onrycrik [loxicTanma kpicTaapl. COATYCTIKTET] KOIIi-KOH JKOJJAphl HETi31HEH OHTYCTIKKe Kapai >Kypii.
Ja3zrpl narepeiep MEH KbICKBI JIarepbjiep apachIHIAFrbl TY3Y JKOJIBIH apaKallbIKTBIFBI OpTalla ecemnreH
3582 kM (ky3) xoHe 3700 kM (KekTeM) 00JIca, HAKTHI KYPIN 6TKEH K0JI opTaiia ecenmneH 7183 kM (Ky3)
xoHe 9433 kM (kekTem) Oonnbl. By nama KelpaHAApBIHBIH KO3Faly JKOJIIAapbl OJNapAblH OapiiblK KOHBIC
aynapaThlH JKoHE KBICTAWTHIH aliMaKTapbIHAA 3JIEKTP TOTHIHBIH COFYBIHA, aTyFa KoHE jKa0aifbl TaOUFaTThIH
cayJlachlHa YIITBIPATaIbI.

Tyiiinai ce3nep. Aquila nipalensis, Gnotenemerpusi, KycrapapiH murpanusicel, Tasy LLbFeic, KycTapast
aTy, AaJallblK KOXKYHenep, )kadaibl TAOUFaT cayaachl.

Abstract Extensive anthropogenic alteration of steppe ecosystems throughout Eurasia leaves central Asia

with some of the world’s last remaining large expanses of grassland habitat. Steppe eagles (Aquila
nipalensis) are globally endangered breed primarily in these steppe ecosystems. We evaluated migratory
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movements of first year steppe eagles hatched in northern Kazakhstan, to understand their migration and
the extent to which their movements expose them to threats that may impact population viability. Most
steppe eagles we monitored migrated to the east of the Caspian Sea to wintering grounds on the Arabian
Peninsula or northeastern Africa, although a few migrated to the west of the Caspian Sea, one wintered in
southcentral Iran, and one in southern Pakistan. Northbound migration routes largely mirrored southbound
routes. Straight-line distance between summering and wintering grounds averaged 3,582 km (fall) and
3,700 km (spring), and actual distance traveled averaged 7,183 km (fall) and 9,433 km (spring). Routes of
travel of these steppe eagles expose them to potential electrocution, shooting, and wildlife trade across the
extent of their migratory and wintering areas.

Keywords: Aquila nipalensis, biotelemetry, bird migration, Middle East, shooting of birds, steppe
ecosystems, wildlife trade

AnHotamusa. OOMUPHOE aHTPOIIOTEHHOE M3MEHEHHWE CTEIHBIX KOCHUCTEeM M0 Bcedl EBpasum ocTaBuiio
LenTpanpHy0 A3WI0 C OTHUMH W3 MOCIETHUX OCTABIINXCS B MUpPE OOJNBIIUX IMPOCTPAHCTB MaCTOUIIHON
cpenpl oomtanmsa. CremHble opibl (Aquila nipalensis) HaXomsTCs IO yIrpo30il WCUYE3HOBEHUS B
ro0ansHOM MaciiTade, TIaBHBIM 00pa30M B 3THUX CTEIHBIX SKOCHCTeMaX. Mbl OLEHHIN MUTPAIOHHBIC
MePEeMEIICHNs CTEIHBIX OPJIOB-TIEPBOTOIKOB, BHUIYITUBIINXCS B CeBEpHOM KazaxcraHe, 4TOOBI MMOHITH UX
MUTPAIIIIO ¥ CTENeHb, B KOTOPOH MX MEePEeMEIIEHHs TOABEPTal0T UX yrpo3aM, KOTOPBIE MOTYT MOBIIMATEH Ha
JKU3HECTIOCOOHOCTh TOMYJISAIUN. bBOJBIIMHCTBO CTEMHBIX OpJIOB, 3a KOTOPBIMH MBI HaOIIOIany,
MUTPUPOBAIH K BOCTOKY OT Kacmuifickoro mMopsi B MecTa 3UMOBKM Ha ApPaBUICKOM TOJIYOCTPOBE WU B
CeBepO-BOCTOUHONW AdpuKe, XOTS HEKOTOphIe MHIPHPOBaIM Ha 3amajn oT Kacmmiickoro Mops, OnuH
3UMOBAJI B IOJKHO-LICHTpalbHOW 4yacTu MpaHa u oauH B 10xkHOM [lakucrane. MapuipyTel MUIpallMd Ha
CeBEp B 3HAUMTEIILHOM CTEIICHH OTPAXKaJId MapIIPYyTHl HA IOT. PaccTosHIE IO MPsAMOI MEX/Ty JICTOBKAMH H
3UMOBKaMH B cpegHeM cocraBwio 3582 kM (ocens) u 3700 kM (BecHa), a (hakTHYECKOE MPOUJECHHOE
paccTostHue cocTaBuiIo B cpeaHeM 7183 kM (ocenn) u 9433 kM (BecHa). [lyTH mepeMeneHns STUX CTEITHBIX
OpJIOB TOABEPraroT WX MOTEHIHAIFHOMY IOPAXEHHUIO JJIEKTPHUECKUM TOKOM, OTCTPETy M TOPTOBIE
JIUKAMU J)KUBOTHBIMHU Ha BCEM MPOTSHKEHUH UX MUTPAIMOHHBIX U 3UMOBOYHEIX PaiOHOB.

KmroueBnle ciioBa. Aquila nipalensis, bGnoreneMeTprsi, MUTpaIis NTUI, bakai BOoCTOK, OTCTper mTwit,
CTEIHBIE 3KOCUCTEMBI, TOPTOBJIS TUKUMHU KUBOTHBIMHU.

Introduction. Extensive anthropogenic alteration of steppe ecosystems throughout Eurasia
leaves central Asia with some of the world’s last remaining large expanses of grassland habitat
[1]. Despite this, many of these steppe ecosystems are declining in size and quality [1]. These large
remaining expanses of intact grassland habitats support unique fauna whose ecology and
conservation are poorly known, and many of which are globally threatened or biome-restricted
[22]. As such, there is substantial interest to understand basic natural history information about
many of these species. Northern Kazakhstan contains some of the largest intact steppe ecosystems
[17]. As a consequence, this area has become the sole remaining stronghold for populations of
many grassland-obligate species and is a crucially important area for biodiversity conservation.

Steppe eagles (Aquila nipalensis) are globally endangered and fully migratory species that
breed exclusively in the northern temperate zone from European Russia to eastern Mongolia
[2,13]. As their name suggests, many phases of the life cycle of steppe eagles are closely
associated with declining steppe habitats they inhabit. Steppe eagles also are unique among
northern hemisphere eagles in that they nest almost exclusively on or very close to the ground
[14]. Northern Kazakhstan is also a stronghold for steppe eagles, yet comparatively little has been
published on this species or its movements from this region, and preliminary information suggests
that birds from this region encounter many threats while on migration and during winter [13]. To
address this information gap, we studied movements of first-year steppe eagles tagged in northern
Kazakhstan. Here we report on migration of these birds, focusing on the (a) trajectory; (b)
distance travelled; and (c) straight-line distance from summer to wintering areas.

Materials and Methods. We tagged nestling steppe eagles across a wide swath of northern
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Kazakhstan. Habitat of this region is grassland, interspersed with trees that occur in riparian areas,
along roadways, and in depressions that accumulate water [4,9]. Steppe eagles here nest
predominantly on the ground and occasionally in small trees or on low structures [5]. These birds
feed primarily on souslik (Spermophilus spp.), although a wide variety of small and medium size
birds and mammals are taken during the breeding season [4,8].

Each bird was outfitted with an OrniTrack-30 solar powered GPS-GSM transmitter
(Ornitela UAB, Vilnius, Lithuania). We attached transmitters to birds when they were >75% of
fledging age with a harness in a backpack configuration [10] made from Teflon ribbon (Bally
Ribbon Mills, Bally, PA, USA). Devices weighed 30 g and were always less than 3% of the mass
of the eagles. Each transmitter collected GPS data at 10-min to 1-hr intervals throughout the day
(depending on battery voltage) and then transmitted those data via the mobile phone network
twice per day when in coverage.

Because our research questions were very large scale, we only considered the last location
on each day. For analysis purposes, we considered fall migration to occur during a “fall period”
between when the bird left its natal nest and the end of the calendar year (31 December).
Likewise, we considered spring migration to occur during a “spring period” between the start of
the calendar year (01 January) and early summer (30 June).

To understand migratory trajectory of first-year eagles, we mapped the movements of all
birds, separately considering the fall and spring periods. To understand straight-line distance from
summer to wintering areas, we measured orthodrome distance between the starting and ending
point of the fall and spring periods, using package Geosphere [8] in R [18]. Using the same
method, we estimated distance travelled by measuring the cumulative day to day distance
travelled during the fall and spring periods. To account for tag loss and mortality of birds, we only
calculated distance for birds which had continuous data throughout the defined periods (fledging
through the end of the year for autumn and January 1* to June 30 for spring). Finally, we used a
Wilcoxon sign-rank test in R to test for differences between fall and spring periods in both
straight-line distance and actual distance travelled.

Results. We tagged 20 steppe eagles in the Kostanay and Aktobe Oblasts of northern
Kazakhstan during late June and early July 2018. From these, we were able to record 15 migratory
movements during the fall period and 12 in the spring period. Other birds died or transmitters
failed or were removed before the end of the defined periods.

Migratory trajectories

Fall migration of steppe eagles followed one of three general pathways (Fig. 1). The
majority of birds (11 out of 15 tracked) travelled in a general south-west trajectory until reaching
the eastern shores of the Caspian Sea. Upon reaching this leading line, birds followed the
coastline and then continued southbound through Iran. Two others initiated migration in a
westward direction from their natal areas, traveling into Russia. Of these two, one wintered in
southwest Russia and the other continued southward along the western coast of the Caspian Sea,
eventually converging with the pathways of the birds that used the eastern side of the waterbody.
Finally, two birds travelled directly south from nesting areas, through eastern Iran. One of those
birds followed the coastline of the Persian Gulf, eventually following a similar pathway as the
other more westerly migrants. Ultimately, one eagle remained in Iran for the winter, one wintered
in Pakistan, two in Saudi Arabia, two in Yemen, and eight crossed Bab al-Mandab Straight, with
migration ending in northeastern Africa.
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Figure 1 — Map of southbound migration trajectories of 15 first-year steppe eagles tagged at natal nests in
northern Kazakhstan during summer 2018. Data shown are from the time of tagging to 31 December 2018
(referred to as the “fall period” in the main text). See text for details on tagging and transmitter funct

Spring migration of steppe eagles generally followed a reverse trajectory (Fig. 2). All the
birds in Africa travelled north along the western edge of the Red Sea. Some of these crossed to the
Arabian Peninsula at the mouths of the Gulfs of Suez and Aqaba, others turned east at the
northernmost extent of the Gulf of Suez. From there, birds travelled northeast to the Caspian Sea
and then travelled either the east or west of the sea to northwestern Kazakhstan. Only one of the
four birds that wintered in Saudi-Arabia or Yemen survived and returned north, traveling east of
the Caspian Sea. Finally, the bird that wintered in Pakistan travelled northwest through
Afghanistan and then north to central Kazakhstan.
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Figure 2 — Map of northbound migration trajectories of 12 first-year steppe eagles tagged at natal nests in
northern Kazakhstan during summer 2018. Data shown are from 01 January 2019 to 30 June 2029 (referred
to as the “spring period” in the main text). See text for details on tagging and transmitter function.

Distance travelled

Straight-line distance travelled by first year steppe eagles was similar between spring and
fall migration (p = 0.65, W = 100), averaging about 3,750 km but ranging from 630 to 5,100 km
(Table 1). Mean actual distance travelled was ~1,300 km less in fall than in spring (Table 1), and
in eight of

Table 1 — Straight-line distance between summer and wintering grounds, and actual distance
travelled for steppe eagles tagged in summer 2018 in northern Kazakhstan and tracked on migration
through the (a) fall and (b) spring periods. Fall period was from tagging to 31 December 2018, spring
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period was 01 January — 30 June 2019. Shown are only birds for which data was collected during the entire
period.
(a) Fall period

n Distance (km; X £ SD)  Range (km)
Straight-line distance 15 3,835+1,137 1,293 — 4,879
Actual distance travelled 15 8,154 +2.482 3,929 - 11,573
(b) Spring period
n Distance (km; ¥ + SD)  Range (km)
Straight-line distance 12 3,685+ 1,357 627 -5,103
Actual distance travelled 12 9,433 +£ 2,938 3,992 — 12,662

12 cases was actual distance travelled was longer in spring than in fall. Despite this, because
of substantial variation around that mean, we did not detect a statistical difference in this
parameter (p = 0.18, W = 62). Maximum actual distance travelled by any single bird was <10%
different between fall and spring (11,573 vs 12,662 km, respectively), and minimum distance was
even more similar (both ~3,900 km).

Discussion. Migratory movements of steppe eagles from Kazakhstan are poorly known.
Thus, the migratory connectivity and movement pathways of eagles we show here are important
information for the conservation of this rapidly declining species. The wintering areas of this
species also highlight the potential for threats that they may encounter.

Migration of other species of eagles shows age-related and seasonal patterns, yet this
preliminary evaluation of movements may show different patterns. For example, after their first
year, golden eagles in eastern North America spend more time during fall migration than during
spring migration, but first year birds show similar durations of movement [15]. It is therefore
interesting that our data suggest the possibility that spring migration of some of these steppe
eagles appeared covered a longer distance than the fall movements. If correct, this could suggest
that these spring movements may have also taken a longer time than the fall movements (see also
[17]). This could be because of differences in speed of migration or possibly because eagles were
traveling to more distant areas in spring (a situation complicated since we did not attempt to
determine the formal start or end of migration; [15]). Additional research is needed to understand
if this pattern holds with a larger sample of eagles and as the birds age.

The migratory movements of steppe eagles expose them to a large number of potential
threats. Electrocution is a substantial threat for steppe eagles, both on migration in western
Kazakhstan [11] and when on wintering grounds on the Arabian Peninsula [21]. These are both
rapidly developing areas, and with development typically comes additional -electrical
infrastructure, highlighting the potential for future conflict for this species. An additional threat to
steppe eagles comes from recreational hunting and capture for sale in markets. Although known to
be widespread throughout the Mediterranean [12] and Black Sea [20] regions, there is increasing
evidence of widespread hunting and capture of birds for sale in the Middle East [13,16,19]. The
movements of these birds from Kazakhstan expose them to all these threats during both migration
and wintering periods.

Steppe eagles are rapidly declining and of considerable conservation concern. These
declines likely are linked to the rapid changes in the steppe ecosystems they occupy during
summer months. However, their migration pathways and wintering areas expose them to a large
number of potential threats that are also likely influential to the trajectory of these populations.
Our work thus highlights the importance to conservation of improved understanding of the
movement, behavior, and ecology of this endangered species.
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YI'PO3bl ®AYHE ITUI] BOJHO-BOJIOTHBIX YT OJUI
JAEJIBTBI PEKHU WIE U IO)KHOTI'O ITPUBAJIXAIIIbA

Threats to water birds of the lle river delta and the southern Balkhash coast
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e-mail: victoria_kovshar@mail.ru

AnHotamusa. KazakcTaHHBIH Ka3blK aiMarbIHAAFBl CYJBI-0ATIAaKTHl ankanrtap Oi3MiH e’iMi3re ToH
KycTapablH OipkaTap TYpJEpiHiH TIpHmILIIK €Tyl YIIH KaKeTTi JXarmai OoybIn TaObuTamel. Ocipece,
MUTpaIys Ke3iHe aphl Kapail yily YIIiH TOKTall, HePTUs KOpJapblH KWHAYJla MaHbBI3bl POJI aTKapajbl.
Jana kennepiHiH cumaTTaMaiapblHa Cy JCHTeWiHIH OUKIIIK aybITKYbl jkaTaapl. TaOuru (uyKTyarmsra
CyIBIH JICHTeHi MEH calachlH ©3TepPTETIiH aJaM KbI3METiHIH Tepic acepi Kochkutaasl. Makanana [ine e3eHiHiH
aThIpaybIHIAFbI Cy JICHICHiHIH KYPT ©3repyl Tepic acep €TKeH KYC TYPJIEPiHiH TONTaphl KApacThIPhLIAIbL.
Tyidinai ce3mep: KycTtap, CyJbl- OaTIaKThl ajlKanTap, HETi3Ti OPHUTOJIOTUSIIBIK TeppuTopusiiap, Pamcap
aNKanTapsl, [7e e3¢HIHIH aThIpaybl.

Annortauus. BonHo-60n0THEIE Yroabs B paBHHHHOW 30He KaszaxcraHna SBISIOTCS HEOOXOIMMBIM YCIIO-
BHEM JJIsl BBDKHBAHUS IIEJNOTO psifa BHIOB MTHUI], XapaKTEPHBIX s Haiieil ctpanbl. Oco0yr polib OHU
UTPAlOT B TIEPUOJ] MUTPAIUI JIIsl OCTAHOBKW W HAKOILUICHUS SHEPreTHUSCKUX 3aracoB JUTS JalbHEHITUX
nepenéro. K xapakTeprcTukaM CTEMHBIX 03€p OTHOCATCS IMKIUYECKUe KojeOanus ypoBHs Boabl. K npu-
POOHBIM (UIYKTyalMsM OOOaBIsieTCS HEraTUBHOE BIHMSHUE YeJIOBEUECKOW NeSTEIbHOCTH, W3MEHSIOLIEe
YPOBEHb U KauecTBO BOJBI. B cTaThe paccMaTpHBArOTCS TPYIIBI BUJIOB NTHI], HA KOTOpPBHIE HETATUBHO
BJIMSICT pe3Kasi CMEHa yPOBHS BOJIBI B JIeNbTe peku Mie.

KnwueBbie ciaoBa: OTHUIB, BOAHO-OOJOTHBIE YrOABS, KIIOYEBBIE OPHUTOJIOTHYECKUE TEPPUTOPUH,
Pamcapckue yroaps, aenbta pexu Hie.

Abstract. Wetlands in the flat area of Kazakhstan are a necessary condition for the survival of a number of
bird species that are native of our country. They play a special role during migrations to stop and
accumulate energy reserves for further flights. The characteristics of steppe lakes include cyclic
fluctuations in the water level. Added to natural fluctuations is the negative impact of human activities that
affect the level and quality of water. The article deals with groups of bird species that are negatively
affected by a sharp change in the water level in the Ile River Delta.

Keywords: birds, wetlands, Important Bird Areas, Ramsar Sites, Ile River Delta.

Ha orpomuoii Tepputopuu paBHHUHHOTO KaszaxcTtaHa pacmnosioXKUIOCh HECKOJIBKO
MPUPOJHBIX 30H, CaMble KPYHHbIE U3 KOTOPBIX: JIECOCTENb, CTENb U MyCThIHHAsA. Bo Bcex »Tux
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