48 [NepHatble XUWHUKU U UX oxpaHa 2006, 6

Vlsyqune rnepHAarTbIX XULHUKOB

CTENMHOW OPEJ1 N NHOPACTPYKTYPA J13IN B 3ANAAHOM
KASAXCTAHE. ECTb JIN NEPCIMNEKTUBA COCYLWWECTBOBAHUNA?

KapsiknH W.B. (LleHTp nonesbix nccaegosaHunii, Poccus, H.Hosropoz)
HosukoBa J1.M. (KepxeHckuii 3anoseaHuvk, Poccusi, H.HoBropos)

KoHTakKT:

Uropb Kapsikua

LleHTp noaeBbIx
UCCAEAOBAHUM

603000 Poccust
HwicHuin HoBropoa

yA. KopoaeHko, 17a-17
TeA.: (8312) 33 38 47
ikar_research@mail.ru

Aroamnara HoBukoBa
3anoBeAHUK
«KepixeHckui»
603134 Poccus
HwicHuin HoBropoa
VA. KoctuHa, 2-162
TeA.: (8312) 34 08 32
lyudovik14@yandex.ru

Contact:

Igor Karyakin

Center of Field Studies
Korolenko str., 17a—17
Nizhniy Novgorod
603000 Russia

tel.: (8312) 33 38 47
ikar_research@mail.ru

Ludmila Novikova
State Nature Reserve
«Kerzhensky»,

Kostina str., 2—162
Nizhniy Novgorod
603134 Russia

tel.: (8312) 34 08 32
lyudovik14@yandex.ru

CrenHolt opéa (Aquila nipalensis) — 0OAVH U3
HanboAree OBLIUHLIX BUAOB OPAOB B 3araa-
Hom KazaxctaHe (AuHAeMaH u Ap., 2005) u,
KaK CAEACTBUE, HAUBOAEE YaCTO CTPAAAIOLIMIA
OT XO3SIMCTBEHHOW AESITEeALHOCTU YEAOBEKA.
OAHUM U3 CylIeCTBEHHLIX (haKTOPOB, AUMU-
TUPYIOWUX YUCAEHHOCTD 3TOTO BUAQ, SIBASIET-
csl TuBeAL Ha AUHUAX SAEKTPOIepeAauu
(A2IT) oT nopakeHusi sAeKTpoTokom (Kapsi-
KUH U Ap., 2005; Meakuaos u aAp., 2005;
[NepepBa, baoxuH, 1981).

B aaHHOM paboTe MLl MOMLITAAMCDL BLISIC-
HUTL COBPEMEHHOe pacrpocTpaHeHue U Yuc-
AEHHOCTL CTEMHOTO OpAA B 3arnaaHom Kaszax-
CTaHe U BAUSIHUE Ha €ro MOMYASILUIO TaKOTo
HeraTMBHOro paktopa Kak ruéean Ha AJIT,
a TaloKe OLIEHUTDL MepPCreKTUBLl AAAbLHee-
rO CyLIECTBOBAHUSI BUAA B YCAOBUSIX UHTEH-
CUBHOTO pa3BUTUSI UHPpACTPYKTYpLI ADT.

MeToAMKa

Tepputopus 3anaaHoro KasaxcraHa AeXXut
B apUAHOI 30He. CeBepHyIO YacTb paccmar-
pUBaEMOI TEPPUTOPUU 3aHUMAIOT HACTOsILIUE
CTEMNU, LEHTPAALHYIO — OMYCTLIHEHHLIE CTe-
MU U CeBepHbLIE MYCTLIHU, MPEUMYLIECTBEHHO
TAUHUCTLIE, C OTPOMHLIMU MAOLIAASIMU, 3aHSI-
TLIMU FAAOCPUTHOM PACTUTEALHOCTLIO, COCpe-
AOTOUYEHHLIMU BOAbLLIE YaCTLIO B [pukacium,
IO’KHYIO — MYCTLIHU, MPEUMYLLECTBEHHO TAU-
HUCTLIE MOALIHHO-COASIHKOBLIE (puc. 1). AaH-
Has Tepputopus nocewaach B 2003-2006 rr.
O6mas MpoTSIXKEHHOCTL 3KCMEAULIUOHHLIX
MappyToB coctaBuAa 20269 KM. YUETHLIMU
mapupytamu (n=17) npoiiaeHo 1323,01 km
(puc. 2). 3aroxkeHo 44 naolaaku obliei MAo-
waasio 10600,17 km? (puc. 3).

[He3A0BLIE YYAaCTKU CTEMHOIO OPAA BLISIB-
ASIAUCL GOALLIEN YACTLIO B XOA€ aBTOMAapI-
PYTOB MO OTKPLITLIM MECTOOBUTAHUSIM U, B
MeHbIIEeN CTeNeHU, B XOAe MeUuxX Mapupy-
TOB IO NepeceyeHHON MECTHOCTU, HEAOCTYTI-
HOW AASl aBTOTpaHcropta. Pabota 6uira oc-
HOBAaHa Ha pPerucTpaumm OXOTSUXCS MTUL
U MOUCKE THE3A.

CrenHovt opéa (Aquila nipalensis). Taaro
Vcriopr. 11.05.2006. doro V. KapskuHa

The Steppe Eagle (Aquila nipalensis).
Usturt Plateau. 11.05.2006. Photo by I.
Karyakin

The Steppe Eagle (Aquila nipalensis) is one
of the most common eagles in Western Ka-
zakhstan. Electrocutions are the important
factor limiting the number of the eagle.
We have attempted to estimate the re-
cent distribution and number of the Steppe
Eagle in Western Kazakhstan and impact-
ing the electrocutions on its populations.

Methods

The territory of Western Kazakhstan (fig. 1)
was surveyed in 2003-2006. The length of
survey routes (n=17) was 1323.01 km
(fig. 2). We set 44 study plots with a total
area of 10600.17 km? (fig. 3) for recording
the number of eagles.

Found breeding areas of raptors were
marked in a map, and entered in GIS
(ArcView 3.2a, ESRI, CA, USA) for the fol-
lowing calculation of the total number of
Steppe Eagles (Karyakin, 2000, 2004).

During the clustering of the satellite im-
age Resurs-O/MSU-E, Landsat—7/ETM+ and
TERRA/ASTER (1998-2004) in ERDAS Im-
agine 8.7 the inhabitant places for the
Steppe Eagle were verified. The average
density was extrapolated from routes and
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BLIsIBASIeMLIE THE3AOBLIE YYACTKU OPAOB
KapTUPOBAAUCL, AAHHLIE BHOCUAUCL B CPEAY
TUC (ArcView 3.2a, ESRI, CA, USA), rae u
MPOU3BOAUACS] PACYET OBLIe YUUCAEHHOCTU
BuAa (KapsikuH, 2004). AAs 3TOro Ha OcCHoBe
MOKPLITUSI KOCMOCHUMKOB (Pecypc-O/MCY-
3, Landsat—7/ETM+ u TERRA/ASTER, cae-
AQHHLIX B pa3Hble ce30HLl 1998-2004 rr.) u
BEKTOPHLIX KapT M 1:200000 meToAOM aB-
TOMATUYECKOM U pPYYHOU AelIUCPPOBKU B
ERDAS IMAGINE 8.7 noArotoBAeHa AaHA-
wagptHas Kapta, Mo KOTOPOM U OMpeAeAs-
AACh MAOILAAL MECT, MPUTOAHLIX AASI THE3AO-
BaHUSl CTEMHOro opAa. Ha BLiAeAeHHLIe
MAOLLIAAU SKCTPANOAUPOBAAUCL CPEAHEB3BE-
WEeHHLIe YYETHLIE AAHHLIE, MOAYYEHHLIE Ha
MapupyTax v NAOLWAAKAX B AHAAOTUYHLIX Me-
cTooBUTaHUSAX. B XOAe MapuipyTOB OpALI
YUYUTLIBAAUCL HA HEOTPaHUYEHHOM MoAoCe.
lupuHa y4&THOM MOAOCL BLIAA pacCUUTAHA
UCXOAS U3 COBOKYTMHOCTU BCEX perucTpauuii
BUAA B pETUOHE.

K rHe3AoBLIM ydacTKam B AAHHOW pabote
MLl TIPUPaBHUBAEM AULIL THE3AA (OKUALIE,
Au60 MycTyiollue, HO CO CAeAAMM NpebLiBa-
HUS HA HUX MTULL B TeKylleM ce3oHe). Casza-
HO 3TO C TE€M, YTO B FTHE3AOBOW MEPUOA MO
Tepputopun 3anaaHoro KasaxcraHa kouyet
OFPOMHOE KOAUYECTBO CTEMHLIX OPAOB, B TOM
YUCAE B Mapax, CPeAU KOTOPLIX HEBO3MOYK-
HO OAHO3HAYHO BLIAGAUTL TEPPUTOPUAALHDIX,
HO He THEe3ASIUXCS MTUL, €CAU UX MPUBS-
3aHHOCTL K TEPPUTOPUU HE MOATBEPIKAEHA
HaXOAKOWM THe3AA.

[MapaAAeAbHO C YYETOM THE3ASWUXCS nap
BEACS] YUET TMGeAM MTULL HA MTULIEOTACHLIX
A3IT (IO A3I). PeructpupoBaAUCh TOALKO

CBE>KUE TPYIILI UAU UX OCTAHKU, T.€. YUUTLI-
BAaAUCL AULIIL OPALI, norubuue B TeueHue
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study plots for all inhabitant places. Eagles
noted on routes on an unlimited band. Cal-
culation of the perpendicular distance based
on the all registrations of the species in the
region.

With recording the breeding pairs we not-
ed also the carcasses and remains of birds
killed by electrocutions on power lines. We
registered eagles killed during only last
month. We also noted all unoccupied breed-
ing territories, where registered one or both
birds from a pair being killed. Seven study
areas were ‘linear’ plots along power lines
dangerous for birds in the Aral Sea region,
Volga-Ural region and the Mugodzhary
mountains totaling 135.4 km.

Results

The 266 breeding areas of the Steppe Ea-
gle were found (fig. 4). The highest number
of breeding Steppe Eagles are estimated for
the zone of a deserted steppe. We regis-
tered 131 breeding areas which made
49.25 % from the all areas of the Steppe
Eagles found on the territory of Western Ka-
zakhstan. The density of breeding Steppe
Eagles in the deserted steppe varied from
0.96 to 22.93 pairs per 100 km?, with aver-
age 12.09 pairs/100km?.

The same density of the Steppe Eagle was
noted in the zone of a northern desert, but
this territory differs the lesser area of inhab-
itant places (wide territories of sands, where
the Steppe Eagle was forced out by the
Imperial Eagle (Aquila heliaca), and large
salted lands).

In the zone of middle desert the Steppe
Eagle was found breeding in clayey deserts
in the Caspian Sea region and in the north-
ern part of the Usturt Plateau. The density
of breeding Steppe Eagles in the Caspian
Sea region averages 10.45 pairs/100km?,
in the Usturt Plateau — 2.7 pairs/100km?2.
Only 2 pairs are known breeding to the
south of N 45° far from cliff-faces in the
Mangyshlak Peninsula and the Kinderly-Ka-
yasankoe Plateau.

The Steppe Eagle is not known breeding
in the southern desert.

Puc. 1. INpupoaHbie 30HbI 3anaaHoro KasaxcraHa:

A — Hacrosiume crenu, B — onycroiHeHHble crerm, C —
MyCTbIHU ceBepHble, D — nycroiHu cpeaHue, E — raro-
pUTHAS PACTUTEALHOCTD, | — BoAoeMbl, | — BoAHO-60A0T-
HbI€ KOMIAEKCDI

Fig. 1. Nature zones of Western Kazakhstan:

A — common steppe, B — deserted steppe, C — north-
ern desert, D — middle desert, E — halophyte vegeta-
tion, ] — water bodies, | — wetlands
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The density of breeding Steppe Eagles in
a steppe averages 5.99 pairs per 100 km?
(5.18 — 6.80 pairs/100 km?).

The total number of the Steppe Eagle in
Western Kazakhstan (227052.0 km? inhab-
itant places) is estimated as 12273 — 29566
pairs (estimated average 20658 pairs) (ta-
ble 3).

Permanent decreasing the number of the
Steppe Eagle was noted only for the Aral
Sea region along the Bolshie Barsuki Sands.

In these regions the number of breeding
eagles has decreased from 2.68 (in 2003)
to 0.67 (in 2006) pairs/100 km of survey
routes. It seems to impact of the Imperial
Eagle spreading, which occupied almost all

Puc. 2. YuérHbie mapupyTbl. HyMepaLvs MapiipyToB COOTBETCTBY€ET

Hymepauuu B TabA. 1 u puc. 8. nests of the Steppe Eagle on electric poles
Fig. 2. Surveyed routes. Numbers are similar ones in the table 1 and forced out its far from the boundary of
and fig. 8. sands.

In 2003-2006 we found 286 nests of 266
pairs of the Steppe Eagle (fig. 5). The most
number of nests was found on a ground
(30.42 %), on trees and bushes (28.32 %)
and on electric poles (27.27 %).

The height of the Steppe Eagle nest loca-
tion on rocks and cliff-faces of the Plateau
averages 10.55+7.24 m (n=21; average +
SD; 1.5-20 m). The Steppe Eagle breeds on
electric poles on height 10-16 m, on trees
the height of nest location averages
2.09+0.54 m (n=11; 1-3 m).

The clutch size averages 2.22+0.71 (n=37;

1-4 eggs). The main part of clutches con-
tained 2 eggs (54.05%) (fig. 6). The brood
size averages 2.38+0.77 (n=13; 1-4 chicks).
Puc. 3. YuerHble naowaaku. Hymepaunsi NAOWAAOK COOTBETCTBYET The main part of broods also contained 2
HyMepaLmu B Tab. 2. chicks (53.85%) (fig. 6).
Fig. 3. Surveyed plots. Numbers are similar ones in the table 2. The level of the Steppe Eagle mortality
depends on the region (fig. 7). The terri-
tory of sands, where the Steppe Eagle is
not breeding but only migrates throw,
characterized the little number of bird
deaths: 0.29-1.75 ind./10 km of power
lines dangerous for birds in the Volga-Ural
inter-river lands (Ryn sands) and 3.52 ind./
10 km of power lines dangerous for birds in
the Aral Sea region (Bolshye Barsuki sands).
Meanwhile the territories where the Steppe
Eagle breeds are differs the most numbers
of bird deaths. Particularly 15.23 individ-
uals per 10 km of power lines are killed
from electrocuting in hilly landscapes
along Mugodzhary mountains, and from
16.91 to 108.39 ind./10 km of power lines
L"’\ —in clayey semideserts of the Volga-Ural in-
ter-river lands.

In the clayey semideserts near power lines

Fig. 4. Known breeding territories of the Steppe Eagle (Aquila ni- dange_rous f?r [?lrds with the density of
palensis) in Western Kazakhstan breeding territories 37.39/100 km of pow-

Puc. 4. Vi3BecTHble rHe3A0Bble ydacTKu crerHoro opaAa (Aquila
nipalensis) B 3anaaHom KasaxcraHe
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Mecsita. MUKCUPOBAAUCL BCe MyCTyiolWue
YUYACTKU, HA KOTOPLIX OLIAA 3aperucTpupo-
BaHa r’M6eAL OAHOTO MAU OBOUX MAPTHEPOB.

B 2003-2006 rr. Ha MpeameT rubeAu crern-
HLIX OPAOB OLIAU AETAALHO OBCAEAOBAHLI 7
yuactkos 1O ASI B [Mpuapasse, Borkcko-
Ypaabckom mMexkaypeube U Myroakapax
obuielt NMpoTsHKEHHOCTLIO 135,4 KMm.

lTeorpacms pasmHokeHnms,
YMNCACHHOCTDb

B xoae pabotul 6LIA0 oBHapyskeHo 266
THE3AO0BLIX YYACTKOB CTEMHLIX OPAOB (pUc. 4).
MaKCcMMaALHOW YACAEHHOCTU Ha THE3AOBAHUU
CTEMNHOM OPEA AOCTUTaeT B 30HE OMNYCTLIHEH-
HLIX cTenei. 3Aech AOKaAu3oBaH 131 rHes-
AOBOI yyactok UAM 49,25% oT Bcex BLISIB-
A€HHLIX B 3anaAHoM KasaxcraHe rHesaAoBLIX
YUYACTKOB CTEMHLIX OPAOB. MaKkcUMaALHas
MAOTHOCTDL CTEMHOTO OPAA B 30HE OINMYCTLIHEH-
HOW CTenu 3aperucTpupoBaHa Ha MOAOTUX
yuHKax [MoAypaAbckoro nAaato (22,72-22,93
nap/100 Km?), BAOAL COPOB B HU3OBLSX Y3e-
Heit (12,97-15,09 nap/100 km?), a Tak’Ke Ha

Taba. 1. [roTHOCTE crenHoro opAa (Aquila nipalensis) Ha y4ETHBIX MappyTax

Table 1. Density of the Steppe Eagle (Aquila nipalensis) in the routes

er lines, the density of active nests was
16.03/100 km of power lines. Thus eagles
are killed in the first month after spring mi-
gration on 57.14 % of breeding territories,
and many of them was not successful clutch-
ing the eggs. The spring records on survey
routes (during the clutching) confirmed the
reliable decreasing (in 27.5 %) of the number
of occupied nests in the zone of power line
impacts (fig. 8). If the portion of active nests
of the Steppe Eagle on the territories far from
the power lines more than 3 km averages
05.22+5.77 %, while the same factor in the
zone of power line impacts (closer than 3
km) is only 67.69+10.69 %. On the all terri-
tory of Western Kazakhstan we project 5.98
ind./10 km or 0.6 nests/10 km of power
lines dangerous for birds.

At density of power lines dangerous for
birds 12 km/100 km? the total number of
killed Steppe Eagles from electrocution may
be 7.18 ind./100 km? and 0.72 nest/
100 km? per year. Following the extrapola-
tion these data on the all territory of inhab-
itant places of the Steppe Eagle in Western

[pupoaHas 3oHa Mapwpyt [He3AoBLIE yYacTKU O6uane (nap/100 Kkm) MAoTHOCTL (Map/100 km?)*
Nature zone Route Breeding territory Density (pairs/100 km) Density (pairs/100 kmz)*
N< AAvHa Bce HKuavie Bce HKuavie Bce Kuavie

Length All Living All Living All Living

OnycTuiHeHHas ctenb 1 68.29 o 8 13.18 11.71 10.98 9.76
Deserted steppe 2 8.83 3 3 33.08 33.08 28.31 28.31
3 143.59 26 18 18.11 12.54 15.09 10.45

10 92.15 %) 8 9.77 8.68 8.14 7.23

8 61.77 17 10 27.52 16.19 22.93 13.49

12 165.79 19 11 11.46 6.63 9.55 5.53

15 14.67 4 3 27.27 20.45 22.72 17.04

Bcero / Total 555.09 87 61 15.67 10.99 13.06 9.16
CeBepHasi MycTLIHs 4 59.22 20 15 33.77 25.33 28.14 21.11
Northern desert 6 39.7 o 7 22.67 17.63 18.89 14.69
7 33.86 %) %) 26.58 26.58 22.15 22.15

%) 122.27 12 11 9.81 9.00 8.18 7.50

14 149.23 1.79** 1.79** 1.20 1.20 1.00 1.00

16 41.03 4 2 9.75 4.87 8.12 4.06

17 109.87 8 7 7.28 6.37 6.07 5.31

Bcero / Total 555.18 63.79 52.79 11.49 9.51 9.57 7.92
CpeAHsist MyCTLIHS 5 71.79 9 7 12.54 9.75 10.45 8.13
Middle desert 13 92.65 3 3 3.24 3.24 2.70 2.70
Bcero Total 164.44 12 10 7.30 6.08 6.08 5.07
Crenw / Steppe 11 48.3 3 3 6.21 6.21 5.18 5.18
Bcero / Total 48.3 3 3 6.21 6.21 5.18 5.18

* — WwMpUHa y4€TtHol noaockl 1.2 km. / Perpendicular distance 0.6 km.
** — cpeaHsis 3a 3 roaa. / Average for 3 years.
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TEPPUTOPUSIX, 3aCAXKEHHLIX AECOMOAOCAMU
U3 BsI3a MEAKOAUCTHOTO U BLIBEAEHHLIX U3
CeALXO3UCToAb3oBaHus (17,44-28,31 nap/
100 km?). AAsl MOCAEAHUX XapaKTepHa BLICO-
Kast AOKaAbHasl MAOTHOCTL, 0co6eHHO B 6ac-
celiHe DM6LI U YpaAa. B poBHLIX OMYCTLIHEH-
HLIX CTernsx GOoAblIell 4acTu TeppuUTopuu
3anaAHoro KasaxcraHa cTernHoi OpéA rHes-
AUTCSA C nAoTHocTbio 8,14-15,09 nap/
100 km?. CHUPKEHUE TMAOTHOCTU CTEMHOro
opAa (a0 4,18 nap/100 km?) HaBAIOAAETCS MO
nepuchepun NeckoB U Ha KPYMHLIX YMHKAX
BAOAL COPOB, TA€ MOSIBASIIOTCS] A€COHACAYKAE-
HUSI U, KAK CAEACTBUE, OBOCTpSIeTCs] KOH-
KYPEHLUSI C THEe3AIWUMCS MOTUALHUKOM
(Aquila heliaca). MMHUMaAbLHas NMAOTHOCTL
OTMeYyeHa B MEAKOCOMOYHOM AdaHAWAapTe

CaMKa cTernHoro opAa Ha kaaake. p. Opb. 22.05.2006.
doro Y. KapsikmHa

A female of the Steppe Eagle on the clutch. Or river.
22.05.2006. Photo by I. Karyakin

Kazakhstan, we project 1635 eagle nests,
or 7.91 % of the total number of the popu-
lation of Western Kazakhstan to die every
year. In such conditions in Western Kaza-
khstan today, when the most part of power
lines built in 1970-80-s, has cut off, and
partially stolen by herders, the Steppe Ea-
gle has a real chance to stay alive. However
if the infrastructure of power lines is re-
constructed till the level of 1980-s (30 km
of power lines dangerous for birds per
100 km?) the number of eagle deaths from
electrocution would be more than 50 %,
and impact on populations would be very
negative. The power lines installing has
been already planned in the zones of the
middle and northern deserts of the Cas-
pian Sea and Aral Sea regions, where the
oil and gas mining are developed very ac-
tive now. For avoiding the negative trend
of the Steppe Eagle populations impact-
ed by electrocution, already the urgent
measures should be made to organize the
bird-protecting actions for the new build-
ing power lines.

Ta6A. 2. [TAOTHOCTL CTEMHOIO OPAA HA YYETHLIX MAOIAAKAX

Table 2. Density of the Steppe Eagle in the plots

[pupoaHas 3oHa [Naowaaxka He3aoBLIE yyacTkM  [TAoTHOCTL (Map/ 100 km?)
Nature zone Plots Breeding territory Density (pairs/100 km?)
Ne [Nrowaab Bce JKunavie Bce JKuavie

Area All Living All Living

OnycTbIHEHHAs CTerb 1 69.39 ° 6 12.97 8.65
Deserted steppe 2 71.72 3 2 4.18 2.79
3 304.98 6 5 1.97 1.64

4 205.89 4 3 1.94 1.46

6 415.53 4 3 0.96 0.72

5 45.86 8 5 17.44 10.90

Bcero / Total 1113.37 34 24 3.05 2.16
CeBepHast MyCTLIHS 7 114.58 8 4 6.98 3.49
Northern desert 11 28.69 4 3 13.94 10.46
12 36.37 3 3 8.25 8.25

Bcero / Total 179.64 15 10 8.35 5.57
CpeaHsisl MycTLIHA 8 1269.13 4 2 0.32 0.16
Middle desert o} A24.34 4 3 0.94 0.71
10 770.7 4 3 0.52 0.39

Bcero / Total 2464.17 12 8 0.49 0.32
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BapmaHTLI pacrioAoX<eHMs1 THE3A cTernHoro opAa B 3anaaHom Kasaxcrane: 1 — 6eper
copa, p. Y3eHb, 2 —ckara, Myroaiapsl, 3 — cakcaya, [Ipuapase, 4 — Bsi3 MEAKOAUCT-
HbIlA, p. IM6a, 5 — noaHoswme onopui AJI1, Ycriopt, 6 — poeHas crens, [Toaypaisckoe
naaro, 7 — aepeBsiHHas oropa A3l1, lNpuapase, 8 — 6eToHHas onopa AJI1, necku
boa. bapcyku. ®oro V. Kapsikuna

The nests of the Steppe Eagle in Western Kazakhstan: 1 — bank of a salt lake, Uzen
river, 2 — rock, Mugodzhary mountains, 3 — bush, Aral Sea region, 4 — tree, Emba
river, 5 — ground in the foot of an electric pole, Usturt Plateau, 6 — plane steppe,
Poduralskoe Plateau, 7 — wooden electric pole, Aral Sea region, 8 — concrete electric
pole, Barsuki sands. Photos by I. Karyakin

Myroaxkap (0,96-1,97 nap/100 km?), npu-
YUHLI KOTOPOW HEe COBCEM SICHLI. B LLeAom o
30He MAOTHOCTL CTEMMHOIO OpAA Ha THE3AO-
BaHUU cocTaeAseT 12,09 nap/100 km?.

AHaAOTMYHLIE TOKA3aTEAU TMAOTHOCTU Xa-
PaKTEPHLI AASl CTEMHOTO OpPAQ B 30HE CceBep-
HOW MYCTLIHU C TOM AULLL Pa3HULIEN, UTO 3AeCh
MeHbIle MAOWAAL TEPPUTOPUIA, MPUTOAHLIX
S THE3AOBAHUSI, U3-3a OBLIMPHLIX MACCUBOB
MEeCKOB, B KOTOPLIX CTEMHOMN OPEA OTCYTCTBY-
€T U3-3a KOHKYPEHLIMU C MOTMALHUKOM, U KpYTi-
HLIX MAOLIAAEH 3aCOAEHHLIX 3€MeAL, Ha KOTO-
PLIX OTCYTCTBYET OINTUMAALHAsI AASl STOTO OPAA
AobLIYa. B 3Tol 30He HabAloAaeTcs sIBHAs
TEHAEHLMUS TSIrOTEHUsI CTEMHOTO OpAA K Bbl-
COKOBOALTHLIM ASIT (18,89-28,14 nap/
100 kM?) U roAorum 4ymHKam (8,25-13,94
nap/100 km?), uto HauboAee BLIPAXKEHO B
Mpuapase. ONTUMaALHLIMU GUOTONAMU SIB-
ASIIOTCS TAK)KE CAKCAYAOBLIE A€Ca, B KOTOPLIX
CTEMNHOI OpeA rHE3AUTCS C MAOTHOCTLIO 6,98
nap/100 KM?, OAHAKO 3AeCh HEBLICOK yCrex
pasmMHoyKeHus1 (okoAro 50%) u3-3a dhaktopa
6ecroKoCTRA (BLINAc CKoTa, pyOka ACPEBLEB).

B 30He cpeaHell NycTLIHU CTENMHOW OPE&A
oBHapy’KeH Ha FHe3AO0BAHUU B TAMHUCTLIX
nycTuiHaX [Tpukacnust U B ceBepHO 4actu
naato Yctiopt. B Npukacnum naotHOCTL Ha
rHe3aoBaHUU coctaBasieT 10,45 nap/100 km?
1 6GAMBKA K TAKOBOW B CEBEPHOM MyCTLIHU.
3Aech OpEéA TaK)Ke TIroteeT K BLICOKOBOALT-
HLIM ASIT U MOAOTMM YUMHKAM BAOAL COPOB.
Ha naato YcTiopT ctenHom Op&A THe3AUTCS
MPEeVMyIIECTBEHHO B YAAAEHUU OT YMHKOB C
NMAOTHOCTLIO 2,7 nap/ 100 Km?. BLICOKUX UUH-
KOB MAATO YCTIOPT CTEMHOW OPEA SIBHO U3-
6eraet U3-3a KOHKYPEHLIMU C MOTUALHUKOM
n 6epkytom (Aquila chrysaetos), rHe3AsCh
3A€Ch AULIL HA MOAOTUX, MPEeUMYILIECTBEHHO
TAMHUCTLIX y4acTKaX € MAoTHoctbio 0,32—
0,94 nap/100 km?. MUHUMAALHAS MAOTHOCTL
XapaKTepHa AASl CEBEPHOI YacTu 3anaAHOro
yuHKa naaro Yctiopt. KOykHee 45° c.w. us-
BECTHLI HAXOAKU AULLL 2-X THE3ASWUXCS Nap
Ha noAyocTpoBe MaHruiwAak U KuHaepau-
KasicaHCKOM MAAToO B YAAAEHUU OT UMHKOB.

B 10>KHO# MyCTLIHU CTEMHOM OPEA Ha THe3-
AOBaHUU OTCYTCTBYET.

B crenHoit 30He pacrnpocTpaHeHue cTen-
HOFO OpAa OrpPaHUYEHO MpPEUMYLIECTBEHHO
HeHapyLIEeHHLIMU YYacTKaMu CTernu, KoTopble
COXPaHUAUCL B NMepecey€HHONW MEeCTHOCTMU.
B ocHoBHOM 310 O6wmmii CuipT U [MoAypab-
cKoe MAaTo. AaHHLIE TEpPUTOPUU OBCAEAO-
BaHLI (PparMeHTapHO, MO3TOMY AASl HUX MLI
He pacroAaraem TOYHLIMU AAHHLIMU MO MAOT-
HOCTU CTEMHOro opAa. TeM He MeHee, OHa
BPSIA AU CYIIECTBEHHO BLIlIE TOM, UTO XapaK-
TepHa AAs creneit Camapckoit u OpeHbypr-
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Ta6a. 3. OueHKa YUCAEHHOCTH CTEMHOrO OpAa Ha rHe3AoBaHuu B 3anaaHom Kasaxcrane

Table 3. Estimated numbers of breeding pairs of the Steppe Eagle in the Western Kazakhstan

[pupoaHas 3oHa
Nature zone

[AolaAb 30HLI
Area of zone

[NaoTHoCTL (Nap/100 KM?)
Density (pairs/100 km?)

OueHKa YMCAeHHOCTU (napbl)
Estimated numbers (pairs)

Crenb / Steppe

OnycTuiHeHHas cTernb / Deserted steppe
CeeepHas nycTuiHs / Northern desert
CpeaHsis nyctuiHa / Middle desert

58896.62
74431.89
58019.64
35704.19

Bcero 3anaaHoin KasaxcraH

Total of the Western Kazakhstan

227052.3

5.99 3530 (2587-4473)
12.09 9001 (5406-125906)
12.17 7063 (4031-10094)

2.98 1066 (250-2404)

20658 (12273-29566)
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MecTo pacnonoxeHua rHesga Nest location

Puc. 5. Mecra pacrioAoskeHus THE3A CTEMTHOTO OpAa

Fig. 5. Nests locations of the Steppe Eagle

CaMka cTernHoro opaa
Ha KAaake. Myroasxapbi.
15.05.2006. boto M. Ka-
PsKUHA

A female of the Steppe
Eagle on the clutch. Mu-
godzhary mountains.
15.05.2006. Photo by
I. Karyakin

CKO oBAacTU — B cpeAaHeM 6,8 nap/100 kw?
THEe3AOMNMpPUTroAHOM nAowaau, 1,8 nap/
100 km? obweii naowaau. Pa3eutue uHgpa-
CTPYKTYPbl BLICOKOBOALTHLIX ADI Mo3BoAU-
AO OPAY B MTOCAEAHEE BpPeMsl OCBOUTL HEKO-
TOpble TEPPUTOPUU C BLICOKOW AOAeit
pacnamku. OAUH TaKOM y4acToK BLIA OCMOT-
peH B AeBobepekLe p. YpaA, TAe NAOTHOCTL
coctaBuAa 5,18 nap/100 km?.

UcxoAs U3 cpeAHUX nokasateAeii MAOTHO-
CTU CTEIMHOTO OPAA HA THE3AOBAHUU AAST KK~

AOW 30HLI, Mbl OLIEHUBAEM €TI0 YUCAEHHOCTD
A TIAOLIAAU THE3AOTMPUTOAHLIX MECTOOOU-
TaHul (227,052 Tuic. KM?) B 3anaaHom Kasax-
ctaHe B 12273 — 29566 nap, B cpeAHeM —
20658 nap (Taba. 3).

YcTouuBoe cokpalleHue YUCAEHHOCTU
CTENMHOro opAa HabAaaeTcst Aavub B [pu-
apaAbe BAOAL neckoB Doabumue bapcyku.
3Aech OBUAME THE3ASIUXCSI OPAOB COKpPATU-
Aoch € 2,68 (B 2003 1.) A0 0,67 (B 2006 7T.)
nap/100 KM YUYETHLIX MapLIPYTOB B CBS3U C
SKCMAHCUEN MOTUALHUKA, KOTOPLIA 3aHSA
MpaKTUYECKU BCe THE3AQA CTEMHOrO OpAA Ha
onopax ASI', BLITECHUB IMOCAEAHETO 3a Mnpe-
AeAbl epucpepun NecKos.

OcobeHHOCTH PA3MHOXXEHMA

3a Bech nepuoA paboTbl ocMoTpeHo 286
THE3A 266-TU Map CTEMHLIX OPAOB (puc. 5).
ABCOAIOTHO AOMUHUPYIOT CTEPEOTUNLI YCT-
poiicTBa THE3A Ha 3emAe (30,42%), Ha Ape-
BECHO-KYCTAapPHUKOBOW PacTUTEALHOCTU
(28,32%) v Ha oropax ADI'1(27,27%). B noc-
A€AHEM CAyyae MpeAroyYTeHue OTAAETCS yr-
AOBLIM GETOHHLIM OMopam C WUPOKUMU TO-
PU3OHTaALHLIMU TpaBepcamu (52,56%).
TsroreHue Kk Al HaBAOAAETCS MO Beeit 06-
AACTU THE3AOBaHUS CTEMHOIO OpAAa B 3amnaa-
HoM KasaxcraHe. Aake cpeAu THE3A, pacrno-
AOXKEHHLIX Ha 3eMAe, 28,74% pacroAaraAuch
B MoAHOXUU onop ASI1. Otyactu 310 CBs3a-
HO C TEM, UTO B POBHLIX AAHAWIAPTaX OPALI
Ha THE3AOBAHUU AEMCTBUTEALHO TArOTEIOT K
3T, oT4aCTU — C LEAEHANPABAEHHLIM OBCAe-
AoBaHueM ASIT B XoAe YUETHLIX MapIIPYTOB,
npeumMyliecTBeHHO nTuueonacHuix (MO
A3IM). THE3Aa Ha AepeBbLsx (15,38%) ussecrt-
HbI MO BCelt 0BCAEAOBAHHOM TEPPUTOPUN, OA-
HaKO GOALIIMHCTBO U3 HUX PACTIOAAraeTcsl B
CeBepPHOM YacTu, TA€ Pa3BUTLI AECOTMOAOCLI U3
BSI32 MEAKOAUCTHOTO.

[No AaHHLIM I'.B. AvHAemaHa (1983) B Boak-
CKO-YpaALCKOM MesKkaypeube B 1965-1982 rr.
CTErHbLIE OPALI THE3AUAUCL MIPEUMYLLIECTBEH-
HO Ha 3emAe (n=77) — 48% rHé3a, pexke Ha
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CaMKa cTenmHoro opaa
Ha KAaake. Myroaxapbl.
20.05.2006. ®oro Y. Ka-
PsKMHA

A female of the Steppe
Eagle on the clutch. Mu-
godzhary mountains.
20.05.2006. Photo by
I. Karyakin

KycTax U AepeBbsix — 21%, ckupaax COAOMLI —
18% u ewé pexke Ha oropax A1 — 9%. B
ATtiipayckoit obaactu B 1988 1. B.I1. heAuk
(1994) 06HapY>KMA 8 THE3A, 4 U3 KOTOPLIX Pac-
MoAaraAuch Ha ornopax A2l u 4 — Ha 3emAe.
CaeAyeT 3aMeTUTD, UTO Ha CKUPAE COAOMBI
HaM U3BECTHO EAMHCTBEHHOE THE3A0 — Ha Tep-
putopun Camapckoit o6AacTM GAU3 TpaHu-
upl ¢ KazaxcraHom. T.e. 3TOT TUI YCTPOCTBA
THE3A SIBHO COKPATUACS, & KOAUUYECTBO THE3A
CTEMHOTO OpAa Ha ornopax ASI1 BupocAo.

Buicota pacnoAo)XeHUusl THE3A CTENHOro
OpAa Ha CKaAax U YMHKaX MAATO BapLUpyet
ot 1,5 20 20 M, cocTaBAsisi B cpeAHem (n=21)
10,55+7,24 M. AAs yCTPOWCTBA THE3A OPEA
MpeAnoyuTaeT BEpIUHLI CKaA U YTECOB, Mo-
3TOMy BCe rHé3Aa AOCTYTHLI cBepxy. Ha orno-
pax ASI ctenHol OpéA THE3AUTCS HA BLICO-
Te 10-16 M, 1 3TO, NOXKaAyii, camble BLICOKO
PACTIOAOYKEHHLIE AASI 3TOTO BUAA MOCTPONKU
B PAaBHMHHOM AaHAmadpTte. Ha AepeBbsix Bbl-
coTa PaCrOAOXKEHUSI THE3A CTEMHOrO OpAa
BapbLUpPYyeT B MpeAeAaxX 1-3 M, cocTaBAssl B
cpeaHeM (n=11) 2,09+0,54 m.

B KAaAke crernHoro opAa 1-4, B cpeAHem
(n=37) 2,22+0,71 suu. AOMUHUPYIOT KAAA-
KU U3 2-x suu (54,05%) (puc. 6). Ars IMpu-
kacnus (CaprivHckast HUBMEHHOCTL) B 50-x IT.
XX BeKka OLIAU U3BECTHLI KAAAKU U3 5 sauu
(AracpoHoB U Ap., 1957; INeTtpoB, Po)KKOB,
1965), oaHako B 3anaaHom KasaxcraHe Ta-
KUe CAyYau AO CUX MOp He onucaHbul. B ATbi-
payckoit obaactu B.I1. beauk (1994) B 1988
I. OBHAPY’KUA 6 THE3A CTEMHOTO OPAQA C KAAA-
Kamu u3 1-3 (B cpeaHem 2,5) auul.

B BuiBOoAKax 1-4, B cpeAHemM (n=13)
2,38+0,77 nTeHUOB. AOMUHUPYIOT BLIBOAKMU
u3 2-x nreHuoB (53,85%) (puc. 6). o AaH-
HuiM [.B. AuHAemaHa (1977) B 1965-1976 1.
NMpUu KAaAke 1-3 siiua y CTenHoro opaa B
BOAXKCKO-YPaALCKOM MeyKAypeube BLIAeTa-
et 1-3, B cpeaHeM (n=206) 1,92 nreHua.

In6enn cTenHbiXx opAoB Ha AN

[Mo mHeHuio B.U. Tepepsul u A.1O. Dao-
xuHa (1981), rubeAs crernHuix opAos B [1pu-
Kacruu B OCHOBHOU Macce MpPOUCXOAUT B
MEePUOA UX OCEHHEel Murpauuu. B AoAuHe
p. Ypaa B noroce okoro 100 KM wupuHoi
3a 1,5-2 Mecsiua oceHHell MUrpaLmm rubHer
okoAo 150 xumHLIX nTuu (2 ocobu/10 km MO
A3I), npuyém cTernHolt OpéA AOMUHUpPYET
(Mepepea, baoxuH, 1981). INo aaHHLIM A.B.
['parkaaHkuHa u B.U. Tepepsu (1982) B
1980-1981 rT. rubeAL CTENMHLIX OPAOCB B
[Mpukacnuu coctaeasira ot 1,3 2o 11,9 oco-
6ei1/10 km O AN, B cpeaHem (n=496
ntuu, 710 km IO A3M) 7,0 ocobeir/10 km
1O A3I1 3a ce3oH. B.A. llleBueHko (1978),
B BOAEEe paHHUI EPUOA UCCAEAOBAHUIA MPU-
BOAUT 6OAee BLICOKUE MOKa3aTeAu rubeAu
CTEMHLIX OPAOB.

YpoBeHL rubeAu CTEMHLIX OPAOB AECTBU-
TEALHO CyLIECTBEHHO 3aBUCUT OT TUIMA MeCT-
HocTu (puc. 7). B neckax, rae cTenHom opéa
He THE3AUTCS, HO Yepe3 KOTopLle MUTPU-
pyer, rubHeT oueHnL MaAo ntuu: 0,29-1,75
ocobeit/10 km 1O AT — B BoAro-Ypaan-
cKoM Meykaypeube (PuiH-niecku) u 3,52
ocobeit/10 km 1O A3I1 - B lNpuapaave
(necku boabvwue bapcyku). B 1o >ke Bpems
TaM, TA€ CTEMHOW OpPE&A THe3AUTCS, NTUL
rubHeT 3HaUUTeALHO BoAbLle. B yacTHOCTH,
B MEAKOCOMOYHLIX AAHAWATaX BAOAL My-
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KonusecTao any B knagxe Clutch size
| Il

1 2 3 4

KonvyecTeo NTenyon 8 BsBoaxe Brood size

Konuyecteo enajox Number of clutches
o

¥

HKomwecTeo sBnakos Number of broods
-

Puc. 6. PernpoAyKTUBHbIE MOKA3aT€AU CTEMHOTO OPAAa B
3anaaHom KasaxcraHe

Fig. 6. Clutches and broods of the Steppe Eagle in
Western Kazakhstan
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Kaaaka crenHoro opaa. Myroaxapnbl.
15.05.2006. ®oro W. KapsikuHa

The clutch of the Steppe
godzhary mountains. 15.05.
by I. Karyakin

[reHubl cTenHoro opAa B rHesae. Peka
Am6ba. 23.05.2004. dboro U. KapsikuHa

The chicks of the Steppe Eagle in nest.

Emba river. 23.05.2004.
I. Karyakin

Puc. 7. TubeAs crenHbiX opA

KazsaxcraHe: 1 — CrenHou MmeAkoconodHuK (Myroaxapsl), 2—3 — [Au-

HUCTasl MOAYMyCTbIHS (BoAro-

(Boaro-Ypansckoe mexkaypeune), 7 — INecku ([puapansve).

roamkap rubHert 15,23 ocobeit/
10 xm MO AT, a B TAMHUCTLIX
MOAYMYCTLIHAX BoAro-Ypaabc-
KOro mexkaypeubsi — oT 16,91
A0 108,39 ocobeir/10 km MO
A2T1. Mocaeane umppul GLIAK
MOAyYeHLI Ha yyacTtke MO AT
B paioHe o3. Apaacop 20 an-
peas 2006 1., rae BOKpYr co-
CpeAOTOYE€HA AOBOALHO MAOT-
Hasl THe3AOBasl rpyrnMnupoBKa
CTEMHOTrO OpPAQ, a Ha copax Ha-
GAIOAAIOTCS CKOTIAEHUST Hepas-
MHOMKAIOWUXCS MTUL U3 He-
CKOALKUX AECSATKOB ocobeil.
BuaMMO, OCHOBHasl Macca op-
AOB I'MOHET B MEPUOA MPOAETa
Aubo Koy€BoK. TeM He MeHee,
Mpecc Ha MeCTHLIE MOMYyAsLUU
OIYTUM. B TAMHUCTLIX MOAYTY-
CTLIHSIX CTEMHOM OPEA TMbITaeT-
cs1 rHe3AUTLCs NMoA 1O ADIT Ha
3eMA€e, HO MpPU BO3MO)KHOM
o6uaumn 37,39 rHe3A0BLIX yya-
ctkoB/ 100 km 1O A3I1 (ucxo-
ASl U3 YUYETA U JKUALIX, U NYCTY-
IOWUX MOCTPOEK), peaibHoe
OBUAUE YKUALIX THE3A COCTABAS-
er 16,03/100 kM MO A2T1. T.e.
Ha 57,14% yu4acTKOB OPALI TUGHYT B MepBLIi
>Ke Mecsl MocAe MPUAETA, MHOTUE ellé He
yCIeB OTAOXMUTD sifila. A K pasrapy nepuoaa
HacukuBaHus sivd Ha 1O AT HabAoAaeT-
cs1 vl 18,4% >KUBLIX OPAOB OT OB1ero umc-
A4 3apEruCTPUPOBAHHLIX U SKUBLIX, U MOrU6-
wux ntuu (81,6%) (B yu€T norubumx BOWAU
TaK)Ke€ MUTPAHTLI).

Eagle. Mu-
2006. Photo

Photo by

OB Ha nruueonacHoix AJI1 B 3anaaHom

Ypaabckoe mexkaypeuse), 4-6 — INeckn

Fig. 7. Numbers of killed Steppe Eagle by electrocutions on the pow-

er lines dangered for birds in

Western Kazakhstan (1 — Mugodzhary

mountains, 2-3 — Volga-Ural clayey semideserts, 4-6 — Volga-Ural

sands, 7 — Aral sands.
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BeceHHUe yUy€TLl Ha MaplpyTax (B NEpPUOA
KAAQAKM) MOKAa3aAU AOCTOBEPHOE YMEHLIIEHUE
(Ha 27,5%) OBUAUS YKUALIX THE3A B 30HE BAU-
sHus 1O A2I (puc. 8). Ecan B ecrectBeH-
HLIX MeCTOOBUTAHUSIX, YAAAEHHLIX oT 1O
ASI1 6oAee yeM Ha 3 KM, AOASI JKUALIX THE3A
CTEMNHLIX OPAOB cocTaBAsieT 95,22+5,77%, 1o
B 30He BAUSHUS [1O ASI (BAMsKe 3-X KM) AOASI
JKUALIX THE3A — AulIb 67,69+10,69%.

B ueaom no 3anaaHomy KasaxcrtaHy MOXK-
HO roBoputh o rubean 5,98 ocobeit/10 km
1O A3IT uau 0,6 tHE3A/10 km MO AT

OueHKa ymep6a nonyAsumsam
CTEMNHLIX OPAOB M MEePCNEeKTUBLI MX
BbLDKVBAHMS

[Mpu naotHoctu MO A3IT 12 km/100 km?
CYMMapHasi TubeAb CTEMHLIX OPAOB MOMKET
ArocTturath 7,18 ocobeii/100 km?2 u 0,72
rHé3A/100 km? B TOA. Tpu 3KCTpanoAsiuuu
3TUX AAHHLIX HA TEPPUTOPUIO THESAOTIPUTOA-
HDLIX MECTOOBUTAHUI CTEMHOTO OPAA B 3anaa-
HoM KasaxctaHe e)keroaHasi rubeAb cocra-
BUT 1635 rHé3A opAoB uau 7,9% oTt
YUCAEHHOCTU 3arnaAHOKa3aXCTaHCKUX MOMy-
Asumii BuAa. [Mpu 3Tom rubeas ntuu 1-2-ro
TOAOB >KU3HU, KOTOpLIE ellé He UMEIOT CBO-
UX THE3AOBLIX YYACTKOB, CYLIECTBEHHO Mpe-
BLIWAET MOKA3aTeAU MOEAU MPUCTYMUBIIUX
K Pa3MHOYKEHUIO MTULL 6GAU3 THE3A. Takum o6-
PasoM, MOYKHO TOBOPUTL Kak MUHUMYM O
10% e>KeroAHom ruGeAm CTEMHLIX OPAOB Ha
1O ASIT TOALKO B BECEHHUIA MEPUOA U 25—
30% rubeau exkeroaHo. [pu Takom ypoBHe
OTXOAA MTULl €XKErOAHOe BOCIMPOU3BOACTBO
dhaKkTUUYECKU 3aKpLiBaeT obpasyrommnecs

Puc. 8. [IAOTHOCTb XKMABIX THE3A CTEITHOTO OPAA Ha MApUIPYTax B 30HE
BAUsIHUS ntyuleonacHbix AJI1 B 3anaaHom KasaxcraHe

Fig. 8. Density of living nests of the Steppe Eagle on routes near the
power lines dangered for birds in Western Kazakhstan
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Atoamura HoeukoBa c Tpyrnom cTE€MHOro opAd, norubuero Ha nruLe-
ornacHou ASI1. Psiaom aepiurcs ewé »wmBoi naprHEP u3 napol. O3epo
Apancop. 22.04.2006. ddoro . KapsikuHa

Ludmila Novikova with a Steppe Eagle killed by electrocution. Another
eagle from the pair was being observed near. Aralsor lake. 22.04.2006.

Photos by I. Karyakin

IMapa crenHbIX OpAOB, Mo-
ru6wmux or fMopax<eHus
SAEKTPOTOKOM Ha OAHOM
ornope nTULEONacHon
ASI1. Myroaxapbl
22.05.2006. doro M. Ka-
PsKMHA

The pair of the Steppe
Eagle killed by electrocu-
tion. Mugodzhary moun-
tains. 22.05.2006. Photo
by I. Karyakin

«ALIPLD B TTOMYASILIMSIX CTEMHOTO OpAd. Bua mo-
JKET CyLIeCTBOBAaTb, OAHAKO B TAKUX YCAOBUSIX
AloOLIe HETaTUBHLIE KAUMATUYECKUE U3MEHe-
HUS UAM 3aTsDKHas AeMpeccusi YUNCAEHHOCTU
AOBLIUU MOTYT CTaTh (haTAALHLIMU AASI CTEITHO-
ro OpAa U MPUBECTU K MAASHUIO €r0 YUCAEH-
Hoctu. INoaoBHoe HabAoAaeTcs B Poccuu, rae
COKpallEHUE YUCAEHHOCTU MAALIX CYCAMKOB
(Spermofilus pygmaeus), 06ycAOBAEHHOE
HeoBpaTUMLIMU CYKLIECCUSIMU B TTOAYMYCTLIH-
HLIX coobliecTBax, Ha choHe MOCTOSIHHOM Ti1-
6eAu ULl Ha ASTTT U BAUSIHUST PSIAQ APYTUX AU-
HaMUUYECKUX HETATUBHLIX (PAKTOPOB MPUBEAO
K YCTOMUMBOMY COKPALIEHUIO YUCAEHHOCTU
crernHoro opAa (beauk, 2004; HawuU AAHHLIE).
[Mpu TOM cuTyaumuu, KoTopasi AO CUX NMop
COXpaHSEeTCs Ha Tepputopum 3arnaaHoro Ka-
3axcraHa, Koraa 6oabwas yacth [0 ASI1, no-
cTpoeHHLIX B 70-80-X IT. MeXkAy NMOAEBLIMU
CTaHamMU U pepMaMu, HLIHE

3a6polleHHLIMU, obecToueHa,
a UHppactpyktypa ASI1 vac-
TUYHO Pa3BOPOBAHA, CTEMHOM
OpPEA UMeeT WAaHCLl Ha BLDKU-
BaHUe. OAHaKO B MOCAEAHee
BpeMs B 30He CpeAHell U ce-
BepHo nycTuiHu [Npukacnus u
[Tpuapanbs cTaAa akTUBHO pas-
BUBATLCSl HE(pTE- U ra30A06LI-
ya, GAaroaaps Uemy OTYETAUBO
HaMeTUAUCL TEHAEHLIUU pa3BU-
TUST U UHPpPACTPYKTYpLI AT
Ecau cet ADI1 6yaet BoccTa-
HOBAeHa AO ypoBHs 80-X IT.
(30 km MO A3M1/100 km?), ru-
6eAb OPAOB OT MOpPaKeHUs
SAEKTPOTOKOM MOYKET MpEeBbLI-

cutb 50% rnopor, UTo KpailHEe HeraTuBHO
CKayKeTcsl Ha nonyAsuuu. YtobLl 3Toro He
MPOU3OIIAO, YIKe celluac HeoBXOAUMO
MPUHUMATL CPOYHLIE MEpPLI MO OpraHu3a-
LMY MTULLE3AIUTHLIX MEPONPUSITUI HA CTPO-
stmxcst ASI.
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