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Pesiome

B AaHHOM paboTe Mbl NOMbITAAMCL NPOBECTM CPABHUTEAbHbIA aHAaAM3 FHE3A0BbIX FPYNMMPOBOK NEPHATbLIX XMULLHMKOB,
HaCeASIOLLMX Pa3Hble MECTOOOMUTaHUs POCCUMIMCKOM YacTu AATaCKOrO pernoHa: NAOCKOropbe YKOK, ylueAbe p. YAaH-
APbIK, AOAMHY CPEAHEro TedeHns p. AHyh n KacMaAMHCKMI A@HTOUHBIN Oop. AaHHble O BUAOBOM COCTaBe MHEe3AO0BbIX
rPyNnMpPOBOK B3SThbl M3 ONYOAMKOBaHHbLIX PaboT, Kak HaLUMX, Tak 1 APyrux uccaeaoBatesei. CpaBHUTEAbHbIN aHaAK3
COOBLLECTB Mbl MPOBEAM C UCMOAb30BaHMEM KOI(PEPULIMEHTOB (hayHUCTMUECKOrO CXOACTBa JKakkapa u CepeHceHa.
TOCKOABKY Ham MPULLAOCH CPaBHMBATL HOAEE ABYX MHE3AOBbLIX FPYMMMPOBOK, AAS YIOPSIAOUMBAHMS KOICHCHMLIMEHTOB
CXOACTBA MCMOAb30BaAK KAACTEPHbIN aHaAM3 Mo MeToay MayHTdpopaa. PeyAbTaThl aHaAM3a koahchuLIMeHTOB JKakKa-
pa n CepeHceHa OKa3aAMCh BECbMa CXOAHbIMMU. HanboAbLLIE OBLLHOCTLIO FHE3A0BbIX FPYNMMPOBOK COKOAOOOPa3HbIX
1 COB XapaKTepM3yIOTCS AOAMHA CPEAHEro TedeHns p. Ayl u KacmaanHckas Goposast AeHTa. boaee cyuiecTeHHble
pasAMUMs XapaKTepHbl AAl COOOLLECTB NePHaTbIX XMLLHUKOB MAOCKOrOpba YKOK M yLLeAbs P. YAaHAPbIK. Makciumans-
HbIMM Pa3AMUMAMM XapaKTEPU3YIOTCS FHE3A0BbIe FPYNMMPOBKM COKOAOOOPA3HbIX M COB KaCMaAMHCKOrO A@HTOYHOIO
60opa 1 yLeAbst YAaHAPbIKa. AaHHbIE Pa3AMUMS MOXKHO 0BbSICHUTE CrieunchnKoii hn3nKo-reorpachuyeckmx yCAoBUiA u
PacTUTEALHOrO MOKPOBA Pa3HbIX MECTOOOUTAHMIA.

Karouesblie caoBa: nepHaThbie XULLHWKM, XMLLIHbIE MTULLI, AATaliCKMiA Kpaii, Pecriybanka AaTaii, aHaAn3 chayHUCTUue-
CKOro CX0ACTBa, koadhcpnumeHT XKakkapa, koachcpnumeHT CepeHceHa, KAaCTepHbIi aHaAu3 no mMeToay MayHTchopaa.
PekomeHAayemas umtata: Baxos C.B. AHaAu3 cpayHMCTUHECKOTO CXOACTBA COOOLLECTB MEPHATHIX XMULUHUKOB He-
KOTOpPbIX MeCToobMTaHMi AATalickoro kpas u Pecnybankun Aatait. — [NepHaTble XMLLHKMKK 1 nx oxpaHa. 2025. 50. C.
58-67. DOI: 10.19074/1814-8654-2025-50-58-67 URL: http://rrrcn.ru/ru/archives/36277

INocrynuaa B peaakunio: 28.01.2023 r. MpuHara k nydankaunn: 20.05.2024 r.

Abstract

In this paper, we tried to conduct a comparative analysis of raptors’ breeding groups inhabiting different habitats of the
Russian part of the Altai region: the Ukok plateau, the gorge of the Ulandryk river, the valley of the middle reaches of
the river Anui and the Kasmala belt pine forest. Data on the species composition of breeding groups are taken from our
published works and other researchers. We conducted a comparative analysis of nesting groups using Jaccard and So-
rensen’s faunistic similarity coefficients. Since we had to compare more than two nested groups, Mountford cluster anal-
ysis was used to order the similarity coefficients. The results of the study of the Jaccard and Sérensen coefficients turned
out to be very similar. The most commonality of nesting groups of birds of prey and owls characterises the valley of the
Anui river’s middle reaches, and the Kasmala belt pine forest. More essential differences are characteristic of the raptor
communities of the Ukok plateau and the gorge of the river Ulandryk. The breeding groups of birds of prey and owls
of the Kasmalinsky belt forest and the Ulandryk gorge are characterised by the maximum differences. These differences
can be explained by the specifics of the physical and geographical conditions and vegetation cover of different habitats.
Keywords: raptors, birds of prey, Altai territory, Republic of Altai, analysis of the faunistic similarity, Jaccard coefficient,
Sorensen coefficient, cluster analysis by the Mountford method.
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BBeaeHue Introduction

AHeBHble XMLLIHbIe MTULIbI U COBbI 0OpasyioT
0CODYI0 3IKOAOTMYECKylo Tpynmy nepHaTbix
XMWHKUKOB. OHM HAXOASTCA Ha BEPLUMHE KO-
AOTMYECKOM MMUPaMUAbI, B CBSA3M C YeM, Hau-
6oAee ySa3BUMbI K M3MEHEHMAM MPUPOAHOM
CpeAbl, MPOUCXOASILLMM MOA BAMSIHUEM A€S-
TeAbHOCTH YeroBeka. CoCTosHME MOMyASUMiA
XMLHBIX MTULL MOXET CAYXKWTb KpUTEpUEM

Daytime birds of prey and owls form a special
ecological group of raptors. They are at the top
of the environmental pyramid, and therefore are
most vulnerable to changes in the natural envi-
ronment that occur under the influence of hu-
man activity. The state of the populations of rap-
tors can serve as a criterion for the well-being of
a particular natural landscape (Karyakin, 2004).
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CrenHoii opéa (Aquila nipalensis).
lpearopbs Aatas, 16 uiors 2015 r. @oto C.B. Baxosa.

Steppe Eagle (Aquila nipalensis).
Foothills of Altai, July 16, 2015. Photo by S.V. Vazhov.

BAAronoAy4Ms TOr0 MAM MHOFO MPUPOAHOTO
AaHaLadpTa (KapsikuH, 2004).

Ocobast poAb MPUHAAEXKMUT XMLLHbIM MTH-
Lam B ectecTBeHHOM oTOope. OHM A06bIBaAIOT
B OCHOBHOM OOAbHbBIX, OCAADAEHHBIX 1 HEMOA-
HOLIEHHbIX >KMBOTHBIX, MPEAOTBpALLAs pac-
MPOCTPaHeHne oMnacHbIX GoAe3Hel 1 cnocood-
CTBYS MPOLIBETAHMIO BUAOB-KEPTB B 3KOCUCTE-
Max. YMepeHHOe «XMLLHWMYECTBO» yMeHbLLaeT
MAOTHOCTb AOMMHAHTOB, AaBasi, Takum obpa-
30M, BO3MOXHOCTb MEHEE KOHKYPEHTOCMO-
COOHBIM BMAAM >KMBOTHBIX Ay4lLlie MCMOAb30-
BaTb MPOCTPAHCTBO M pecypckl (Odum, 1971).
beccrnopHa Takke scTeTMyeckas 3Ha4MMOCTb
NepHaTbIX XWLLUHMKOB, OCODEHHO B HaCTOS-
LLIee BPeMsl, KOrAa YeAOBeK BCE DOAbLLE CTaA
CTPeMUTbCS Ha OTAbIX B npupoay. Cokono-
oOpasHble M COBbl SIBASIOTCS HEOOXOAMMbIM
SAEMEHTOM 3KOCMCTEM W YKpalleHuem Mpu-
POAbl pervoHa, npuaasasi 0coOyl KpacoTy
€CTeCTBEHHbIM AaHALLACDTaM.

CoBpemMeHHOe  COCTOSIHME  FHEe3AOBbIX
rPYNMMPOBOK MHOMMX BMAOB XMLUHbIX MTULL
B AATaliCKOM pernoHe Bbi3biBaeT GOAbLLYIO
TpeBory. BbKunBaHME MHOTMX M3 HMX B Ha-
cTosiLlee BpPemsi MOCTAaBAEHO MOA BOMPOC,
TaK Kak MHOTOUYMCAEHHbIE YrpO3bl MOPOXKAa-
I0TCS «MPOrPECCUMBHBIMY AECOMOAb30BAHUEM,
MPOMBbILLAEHHON pa3pabOTKOW MOAE3HbIX MC-
KOMaemblX, CeAbCKOXO35MCTBEHHbIM MCMOAb-
30BaHWEM TEPPUTOPHI, WMHPPACTPYKTYpOii
3HEepreTMYeckoro Komnaekca, OpakoHbep-
CTBOM W APYrOi AeSTEeABHOCTBIO YeAoBeKa.
OT0 06yCcAOBAEHO OTCYTCTBMEM 3chcheKTHB-
HOM NPaBOBOM 3aLLMTbI MEPHATbLIX XMLLHUKOB
Ha TeppPUTOPMM AATACKOIO KpPast U COCEAHMX
cyovekToB Poccuiickoit Deaepaunn (Cme-
AstHCkuI, 2005; Baxkos, 2012a). B cBasm ¢
3TUM BO3HMKAET HEOOXOAMMOCTb AETaAbHO-
ro u3yyeHus COOOLLECTB COKOAOODpPa3HbIX
M COB AATAMCKOrO PErrMoHa, a Takxke MocTo-
SHHOIO MOHWUTOPMHIA NOKa eLUé CyLLeCTBYIo-
LLIMX MOMYASILIMA.

B aaHHOM paboTe Mbl MOMbITAAUCH NPOBe-
CTW CPaBHUTEABbHbII aHAAM3 FHE3AOBbIX Mpyn-
MUPOBOK MEPHATbIX XMLLHWKOB, HACEASIOLLIMX
pasHble, pe3ko OTAMYAIOLLMECS MO CBOUM
p13nKo-reorpapuyeckmm yCAOBUSIM, Me-
CTOOOUTAHUSA POCCUMIUCKOM 4acTu AATan-
CKOrO peruvoHa: nAockoropbe YKOK, ylle-
Ab€ pP. YAQHAPBIK, AOAMHY CPEAHErO TeYeHUs
p. AHY#1 1 KaCMaAMHCKMIA AGHTOYUHBIN Bop.

A special role belongs to raptors in natural
selection. They mainly hunt sick, weakened
and inferior animals, preventing the spread
of dangerous diseases and contributing to the
prosperity of ecosystem prey species. Moder-
ate “predation” reduces the density of domi-
nants, thus allowing less competitive species
to better use space and resources (Odum,
1971). The aesthetic significance of raptors
is also undeniable, especially when people
are increasingly seeking recreation in nature.
Birds of prey and owls are essential to eco-
systems and adorn the region’s nature, adding
exceptional beauty to natural landscapes.

The current state of nesting groups of many
species of raptors in the Altai region is of great
concern. The survival of many of them is cur-
rently in question, as numerous threats are
generated by “progressive” forest manage-
ment, industrial development of minerals, ag-
ricultural use of territories, energy infrastruc-
ture, poaching and other human activities.
This is due to the lack of adequate legal pro-
tection for birds of prey in the Altai Territory
and neighboring subjects of the Russian Fed-
eration (Smelyansky, 2005; Vazhov, 2012a).

Ob6bikHOBeHHbI ocoea (Pernis apivorus).
KacmaanHckmii aeHTouHbIM 60p, 22 mas 2012 .
®oto C.B. Baxkosa.

Honey Buzzard (Pernis apivorus).
Kasmala belt pine forest, May 22, 2012.
Photo by S.V. Vazhov.
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XapakTepucruka paiioHos pa6ot
Ihockoropbe YKOK HaxoAuTCA Ha Kpau-
Hem tore Pecnybankm Aatain (Kow-Arauckuii
paiioH), Ha CTbIKe FOCYAAPCTBEHHBIX FPaHMLL
KasaxcraHa, Kutas, MoHroamun n Poccun. B
LEeAOM, YKOK SBASIETCS PEAMKTOM BbICOKO
NMPUMNOAHATON XOAMMCTO-3aMAAMHHON U rps-
AOBO-3aMaAMHHON  MOBEPXHOCTM  BbiPaBHM-
BaHMA C npeobAasaloLIMMKU  aDCOAIOTHBIMM
BblcOTamMi B 2200-2500 M, HaA KOTOpoM B
cpeaHemM Ha 500-600 M BO3BLILLIAIOTCS rOp-
Hble xpeOTbl. MakcMmaAbHas abCoAIOTHas OT-
MeTKa ropHoro obpamaeHns (r. KynTaH-Yya,
npekae MMeHoBaBsLLasica Haripamaan) aoctu-
raet 4374 M. DTo BTOpas Mo BbICOTE MOCAe
Beayxu BepLumHa AaTaiickmx rop. Mopdpono-
rM4eckmin 00AMK YKOKa MO3BOASIET OTHECTM

€ro K naockoropbsim (Pyaort n ap., 2000). B
HECMeUnaAbHON 1 MOMYASpPHON AUTEpaType
3Ta TepPUTOpPMUS Jalle Bcero obo3HavaeTcs
TEPMUHOM «MAATO». B 10XKHOM 4acTh nAocko-
ropbsi HaxoOAMTCH OCODO OxpaHsemasi npu-

In this regard, there is a need for a detailed
study of the communities of birds of prey and
owls in the Altai region and continuous moni-
toring of the still-existing populations.

In this work we attempted to conduct a com-
parative analysis of breeding groups of birds of
prey inhabiting different habitats of the Russian
part of the Altai region, which differ sharply in
their physical and geographical conditions: the
Ukok Plateau, the Ulandryk river gorge, the
valley of the middle reaches of the Anui river
and the Kasmala belt pine forest.

Characteristics of the surveyed areas

The Ukok Plateau is located in the extreme
south of the Altai Republic (Kosh-Agach dis-
trict), at the junction of the state borders of
Kazakhstan, China, Mongolia and Russia. In
general, Ukok is a relic of a highly elevated
hilly-depression and ridge-depression plana-
tion surface with prevailing absolute heights of
2200-2500 m, above which mountain ranges

MecToobutanuns nepHaTbix XMLIHMKOB POCCUHACKOM Y4acTi AATalCKOro pernoHa: nAOCKoropbe YKok (BBepXy CAeBa), yLleAbe p. YAaHAPbIK (BBEPXY
Cripasa), AOAMHY CPEAHEro TedeHus p. AHyit (BHU3y cAeBa) u KaCMaAMHCKMIA AeHTOuHBINM 60p (BHM3Y cripaBa). [1aockoropbe YKOK, AoAMHa p. AK-

Anaxa, 13 miorst 2009 ., yuieabe p. YAaHAPbIK, 13 nioHs 2009 ., A0AMHa cpeAHero Tedenus p. AHyi, 31 mast 2009 r., ¢poto C.B. Baxkosa, AeHTOY-
Hblii 6op, gpoTo A.B. [pubkosa.

Habitats of raptors in the Russian part of the Altai region: Ukok plateau (upper at the left), Ulandryk river gorge (upper at the right), middle reaches
of the Anuy river valley (bottom at the left) and Kasmalinsky ribbon pine forest (bottom at the right). Ukok plateau, Ak-Alakha river valley, July 13,
2009, Ulandryk river gorge, June 13, 2009, middle reaches of the Anuy river valley, May 31, 2009, photos by S.V. Vazhov, belt pine forest, photo by

A.V. Gribkov.
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poOAHas TEPPUTOPUSA PErMOHAALHOTO 3Haue-
HUS — NPUPOAHBIN napk «3oHa Nokos Ykok».

YiieAabe peku YAAHAPBIK TPEACTaBASIOT
co6oli ApeBHe-MOPEHHbIM AaHALLIAPT B OT-
porax xpebta CaliAlorem M HaxoAMUTCH, Tak-
e kak u YKok, B Kow-Arayckom pailoHe
Pecnybankn Aataii. ITO oaHa M3 Hambonee
BO3BbILUEHHbIX YacTen AATas C XapakTepHbl-
MK MAFKUMM OYepTaHnaMmn rop. ApesecHas
PacTUTEABHOCTb  3A€Cb MOAHOCTLIO  OTCYT-
cryeT. [lo Gokam xpebTa pacnpocTpaHeHb
KOPbLITOOOpa3Hbie AOAMHBI PEK CO CKAAMCTbI-
MM OCTaHuamm Mu obOHaxeHuamu. Becbma
xapakTepeH ToT cpakTt, 4to xpebeT Caitalo-
rem npeacTaBAseT coOOM OCeBOM MaccuB,
aBASIOLLMICA BapbepoM, NPensaTCTBYIOLMM
NpoHMKHOBEHWIO B lOro-BoctouHbiit  Aa-
Tal TakMX BMAOB MTML KaK MyCTbIHHAsA COM-
ka (Podoces hendersoni), GOAbLLOI uYekaH
(Saxicola insignis) 1 MOHFOABCKMI4 >KQBOPOHOK
(Melanocorypha mongolica), kotopbie 06uTa-
10T Y K0XKHbBIX «MOHIFOABCKMX» MOAHOXMI 3TO-
ro xpe6ta (Mpucos, 2009).

AoAMHa cpeaHero TedeHMs peku AHyH
HaXOAMTCA Ha MPEArOPHON aKKyMYASTUBHOM
paBHMHe, KOTopas uMmeeT abCOAIOTHbIE Bbl-
cotbl 200-400 M M rAyOMHY pacuHAeHeHMs
A0 100 M. B 3anaaHOM 4aCTu 3TOW pPaBHMHbI
KPUCTaAAMYECKME CAaHLbl U FPAHUTLI MecTa-
MM BbIXOASIT Ha MOBEPXHOCTb M 0OpasyioT He-
O6oAbLLMe conoyku (3aHuH, 1958). B ueaom,
MECTHOCTb 3A€Cb MNpEeACTaBAseT CODOW no-
AOTO HaKAOHHYI0, CAADO pacyYAeHEHHYIO paB-
HUHY C M3PEAKA BCTPEYAIOLIMMMCS Ha I0ro-
3arnase HWM3KMMM, PacriAbiBYaTON CPOPMBI,
conkamu. bamke K ropam, OKOAO BbICOKMX
NPEArOpMiA, OHK BbilLe M TAYOOKO pacyAeHe-
Hbl, MPUHUMAIOT BMA YBAAOB. 3HauMTeAbHas
4acCTb TEPPUTOPMM pacrnaxaHa M MCMOAb3Y-
eTCa B 3eMAeACAMU. B aAMMHMCTpaTMBHOM
OTHOLLUEHWUM CpeAHee TedeHue p. AHyW Ha-
xoamntca B [NeTponasaoBckom M CoAoOHELLEH-
CKOM parioHax AATaICKOro Kpas.

KacmaAMHCKMI A€éHTOYHBIN BOP — CBETAOX-
BOMHbIA PEAMKTOBBLIA A€C, OAMH U3 YeTbIPEX
YHMUKAAbHbIX MHTPa30HAAbHbIX ACHTO4YHbIX 00-
POB HaXOASALLMXCS Ha TEPPUTOPUM AATANCKO-
ro kpas. Ha3paHue CBOE NoAyuna no Hassa-
HMIO pekn Kacmaabl, npoTeKatoLlen no AOX-
OuHe APEeBHEro CTOKa, K KOTOPOM NpUypoyeH
AAHHbIA  AECHOM MaccuB. MakcuManbHble
abCOAIOTHBIE BLICOTbI 3A€Ch AOCTUIAIOT OKOAO
300 M, a cAaBOBOAHMCTAS MOBEPXHOCTb NMe-
€T YrAbl HakAOHa MeHee 0,5°. AeHTOUHBIN 6op
OTHOCUTCS K KaTeropmu CMeLLaHHbIX AECOB,
FA€ XBOWHbIE MOPOAbI MPEACTABAEHbI TOALKO
COoCcHOM 0OblkHOBEeHHOM (Pinus sylvestris), a
AUCTBeHHble — Gepésoii (Betula pendula) w
ocunHoi (Populus tremula). CocHa 3aHumaeT

rise on average 500-600 m. The maximum
absolute mark of the mountain frame (Kuiten-
Uul mountain, formerly called Nairamdal)
reaches 4374 m. This is the second-highest
peak of the Altai Mountains after Belukha. The
morphological appearance of Ukok allows it
to be classified as a hill-mountains (Rudoy et
al., 2000). This territory is often referred to as
a “plateau” in non-specialist and popular lit-
erature. In the southern part of the plateau,
there is a specially protected natural area of
regional significance — the Ukok Peace Zone
Nature Park.

The Ulandryk River Gorge is an ancient mo-
raine landscape in the spurs of the Saylyugem
Ridge and is located, like Ukok, in the Kosh-
Agach District of the Altai Republic. This is one
of the most elevated parts of Altai with charac-
teristic soft outlines of the mountains. There is
no woody vegetation here at all. On the ridge’s
sides are trough-shaped river valleys with rocky
outcrops. It is quite characteristic that the Saily-
ugem Ridge is an axial massif, which is a barrier
preventing the penetration of such bird species
as the Mongolian Ground Jay (Podoces hen-
dersoni), White-throated Bushchat (Saxicola
insignis) and Mongolian Lark (Melanocorypha
mongolica), which live at the southern “Mon-
golian” foothills of this ridge (Irisov, 2009), into
the South-Eastern Altai.

The valley of the middle reaches of the
Anuy River is located on a foothill accumula-
tive plain, which has absolute heights of 200-
400 m and a dissection depth of up to 100
m. In the western part of this plain, crystal-
line schists and granites come to the surface in
places and form small hills (Zanin, 1958). The
terrain here is a gently sloping, weakly dissect-
ed plain with occasional low, vaguely shaped
hills in the southwest. Closer to the moun-
tains, near the high foothills, they are higher
and deeply dissected, taking the form of ridg-
es. A significant part of the territory is plowed
and used in agriculture. Administratively, the
middle reaches of the Anuy River are located
in the Petropavlovsky and Soloneshensky dis-
tricts of the Altai Territory.

Kasmala belt pine forest is a light-conif-
erous relict forest, one of four unique intra-
zonal belt pine forests in the Altai Territory.
It received its name from the Kasmala River,
which flows along the ravine of an ancient
runoff, to which this forest massif is confined.
The maximum absolute heights here reach
about 300 m, and the gently undulating sur-
face has slope angles of less than 0.5°. The
ribbon pine forest belongs to the category of
mixed forests, where coniferous species are
represented only by Scots Pine (Pinus sylves-
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AOMMHMpPYIOLLEE MOAOXKEHME M MPOM3pPacTa-
€T Ha BO3BbILUEHHbIX Y4aCTKax, a AMCTBEHHbIe
MOPOAbI — B MOHMXEHMAX MO Kpasm OGOAOT
M 03€p. AAS COXPaHEHWS MPUPOAHOIO KOM-
NAEKCa, €CTeCTBEHHbIX MEeCT ObuTaHus K
BMAOBOrO MHOroo0pasus npeacTaBuUTeAen
dpropbl M payHbl, Ha TEPPUTOPHUM AEHTOM-
HOro Gopa OpPraHM30BaHO HECKOAbKO 0CO0O
OXPaHSAEMbIX NMPUPOAHbBIX TEPPUTOPUIA pern-
OHaAbHOrO 3HaudeHust. D70 KacMaAMHCKMM,
MamonToBCKMI, EropbeBcknii n BoAUMXMH-
CKMI 3aKa3HUKM.

Marepuan n metoasl

AaHHble O BMAOBOM COCTaBe TIHE3AOBbIX
FPYNMMPOBOK AHEBHBIX XMLLHBIX MTULL U COB B
NepeyunCcAeHHbIX BbilLie MECTOODUTAHMSIX B3Si-
Tbl M3 OMyOAMKOBaHHbIX paboT, KakK HalLux,
Tak M Apyrux nccaeaosartesen (KapaxmH, bak-
Ka, 2004; KyunH, 2004; Kapskut v ap., 2005;
Upucos, 2009; Baxos u ap., 2011; baxtun
v ap., 2012; Baxos, 2012b) (taba. 1). Cpas-
HUTEABHbIM aHaAM3 THE3AO0BbIX IPYMNMUPOBOK
NTUL Mbl MPOBEAU C WCTMOAL3OBAHMEM KO-
apPHLMEHTOB PayHUCTUHECKOTO CXOACTBA
Kakkapa n CepeHrceHa. KoacpcpuumeHT XKak-
Kapa HaxoanAm no cpopmyae (Jaccard, 1901):

K=— .
a+b-c

Koadpcprument  CepenceHa  (Sorensen,
1948):

2

a+b’

A€ @ — YMCAO BUAOB, FHE3ASILLMXCS B OAHOM
MeCTo0OMTaHNK; b — TO ke B APyrom MecToo-
OUTaHWUK; C — YUCAO BMAOB, OOLLIMX AASt OBOUX
MeCTOOOMTaHUN.

AaHHble KOaPPULIMEHTBI MOTYT MPUHUMATD
3HauyeHnst oT 0 — Npu MOAHOM OTCYTCTBUM
0OLUHOCTM A0 T — MpK MOAHOM COBMaAE€HWUM
BMAOBbIX cnnckoB (Jaccard, 1901; Sorensen,
1948). I'OCKOAbKY HaM MPULLAOCH CPaBHUBATH
HoAee ABYX FHE3A0BLIX MPYMMMPOBOK, AASl YTO-
PAAOUMBAHMS KOOCPCPULIMEHTOB CXOACTBA MC-
MOAb30BaAM KAAQCTEPHBIM aHaAM3 MO MEeTOAy
MayHtcpopaa (Mountford, 1962), 3akaioua-
IOLLMICS B MOCAEAOBATEABHOM OObEAMHEHMM
HanboAee CXOAHBIX FPYMMUMPOBOK.

N

Pe3yAbTaTbl M Mx 06Cy)xAeHHe

Mpu nonapHOM CpaBHMBAHMU THE3AOBbIX
FPYNMMPOBOK AHEBHbIX XMLLUHbIX MTULL U COB
B UETbIPEX MECTOOOMTAHMSX MOAYUEHbI Ta-
6AMLbI KoadpcpuumeHToB XKakkapa (Taba. 2)
n CepeHceHa (Taba. 3). 3HaueHus koadpdu-
LIMEHTOB IPYNMOBOrO CXOACTBA, MOAYHYEHHbIE
MOCAE  MOCAEAOBATEABHOTO  OObEAUMHEHMS

tris), and deciduous species are represented
by Birch (Betula pendula) and Eurasian Aspen
(Populus tremula). Pine occupies a dominant
position and grows on elevated areas, and
deciduous species grow in depressions along
the edges of swamps and lakes. To preserve
the natural complex, natural habitats, and
species diversity of flora and fauna, several
specially protected natural areas of regional
significance have been organised on the ter-
ritory of the ribbon pine forest. These are the
Kasmalinsky, Mamontovsky, Yegoryevsky and
Volchikhinsky Nature Reserves.

Material and methods

Data on the composition of breeding groups
of diurnal birds of prey and owls in Ukok
Plateau, the Ulandryk river gorge, the valley
of the middle reaches of the Anui river and
the Kasmala belt pine forest were taken from
published works, both ours and others’ (Kar-
yakin, Bakka, 2004; Kuchin, 2004; Karyakin
et al., 2005; Irisov, 2009; Vazhov et al., 2011;
Bakhtin et al., 2012; Vazhov, 2012b) (Table 1).
We conducted a comparative analysis of
breeding bird groups using the Jaccard and
Sorensen faunistic similarity coefficients. The
Jaccard coefficient was found using the for-
mula (Jaccard, 1901):

_ C
j —_—— .
a+b-c
Sorensen coefficient (Sorensen, 1948):
2c
K, = s
a+b

where a — the number of species nesting in
one habitat; b — the same in another habitat;
¢ — number of species found for both habitats.

These coefficients can take values from 0,
with a complete lack of commonality, to 1,
with a complete coincidence of species lists
(Jaccard, 1901; Sorensen, 1948). Since we
are comparing more than 2 groups, cluster
analysis according to the Mountford method
(Mountford, 1962) was used to organise the
similarity coefficients, which consists of con-
stantly combining the most convergent groups.

Results and discussion

Pairwise comparison of breeding groups of
diurnal birds of prey and owls in four habitats
yielded tables of Jaccard (Table 2) and Sorens-
en (Table 3) coefficients. The group similar-
ity coefficient values obtained after successive
combinations of the most similar groups were
used to construct dendrograms (Fig. 1).

As seen from Fig. 1, the analysis results of
Jaccard and Sorensen coefficients were very
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TabA. 1. BuaoBoOii cocTaB rHE3A0BbIX MPynMMPOBOK MEePHATbIX XULLIHMKOB B YeTblpex MecToobMTaHusax AATalCKOro peruoxa.

Table 1. Species composition of breeding groups of raptors in four habitats of the Altai region.

Bua
Species

Mecrooburtanune / Habitat

Yuieabe p. YAaHApbIK
Gorge of the
Ulandryk river

Maockoropbe Ykok
Ukok Plateau

AoAnna cpeaHero TeyeHus

The valley of the middle
course of the Anui River

KacmaAnHckuit AeH-
TO4HbII Oop
Kasmala belt pine
forest

p- Anyi

AHesHble xuiuHble ntuubl / Birds of prey

Pernis apivorus

Pernis ptilorhynchus

Milvus migrans
Circus cyaneus
Circus macrourus
Circus pygargus
Circus aeruginosus
Accipiter gentilis
Accipiter nisus
Buteo hemilasius
Buteo buteo

Hieraaetus pennatus

Aquila nipalensis
Aquila clanga
Aquila heliaca
Aquila chrysaetos
Haliaeetus albicilla
Gypaetus barbatus
Falco cherrug
Falco peregrinus
Falco subbuteo
Falco columbarius
Falco naumanni
Falco tinnunculus

+
+

+
+

o+ o+ o+ +
+ + 4+ + + + +

I+
+ +

+
|

+ +
+ + + o+

+ + + + +
+ 1+ 4+ 0+

Cosbl / Owls

Bubo bubo

Asio otus

Asio flammeus
Athene noctua
Aegolius funereus

Glaucidium passerinum

Otus scops
Strix uralensis

Strix nebulosa

+ o+ 4+ o+

+ + o+
+ o+ o+

+ +
+ o+ + + o+

I'lpumeqai-me / Note: «—» — BMA Ha rHE3AOBAHMU He o6Hapy>KeH; «+» — BUA THE3AUTCS B AAHHOM MECTOOOUTaHUKU /

was not found nesting; “+" — the species nests in this habitat.

HanboAee CXOAHbIX FPYMMUPOBOK, UCMOAb30-
BaHbl AASl MOCTPOEHMS AeHAPOrpamm (puc. 1).

Kak BMAHO M3 puc. 1, pe3yAbTaTbl aHaAW-
3a koadpcpuumenToB XKakkapa u CepeHceHa
OKa3aAuCb BeCbMa CXOAHbIMK. HanboabLuen
OOLLHOCTBIO FHE3A0BbIX MPYMMMPOBOK COKO-
AOODpPa3HbIX U COB XapaKTEPU3YIOTCH AOAMHA
CpeaHero TedeHus p. AHyi n KacmaanHckas
OopoBas AeHTa (K}.=O,63; K.=0,77). boaee
CYLLECTBEHHbIE Pa3AMYMS XapaKTepHbl AAS

u_u

— the species

similar. The valley of the middle reaches of the
Anuy River and the Kasmala belt pine forest
are characterised by the most significant simi-
larity of breeding groups of raptors (Kj=0.63;
Ks=0.77). More essential differences are char-
acteristic of the communities of the Ukok pla-
teau raptors and the Ulandryk River’s gorge
(Kj=0.44; Ks=0.60). The breeding groups of
the Kasmala belt pine forest raptors and the
Ulandryk gorge are characterised by the most
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TabA. 2. KoaghchuiimeHTs chayHUCTUECKOro cxoacTsa XKakkapa, MoAyyeHHble Mpu NonapHOM CPaBHEHMM YETLIPEX MeCTOOOMTaHi AATakicKoro

peruoHa.

Table 2. Coefficients of faunistic similarity of Jaccard obtained by pairwise comparison of four habitats of the Altai region.

Mecroo6utanue / Habitat

YieAbe p. YAQHApbIK

AoAuHa cpeaHero
TeueHus p. AHyi
The valley of the

KacmaamHckuit
AEHTOYHbIN Oop

Mectoo6utanue MAaockoropbe Ykok Gorge of the middle course of the ~ Kasmala belt pine
Habitat Ukok Plateau Ulandryk river Anui River forest
[Aockoropbe YKok 1.00 0.44 0.46 0.41

Ukok Plateau

YweAbe p. YAaHAPbIK 0.44 1.00 0.24 0.17

Gorge of the Ulandryk river

AOAMHa CpeAHero TeyeHus p. AHyH 0.,46 0.24 1.00 0.63

The valley of the middle course of

the Anui River

KacmaAMHCKMI AeHTOUHBII Gop 0.41 0.17 0.63 1.00

Kasmala belt pine forest

€OOOLLeCTB MepHaThIX XMULLHMKOB MAOCKOro-
pbsi YKOK 1 yuleAbst p. YAaHApbik (K;=0,44;

K =0,60).
XapaKTepu3yioTcs

MakcuMMaAbHbIMMU
rHe3A0Bble

pasAnvnammn
rpynnmpoB-

KM COKOAOOOPa3HbIX M coB KacMaAMHCKO-
ro AeHTOYHOro 6opa M ylleAbst YAaHApbIKa
(K=0,17; K=0,29).

AaHHble pa3sAMymMs MOXKHO ODbSICHUTD CreLl-
ndprKoi pr3NKO-reorpacpuyecknx yCAoBmii
M PacTUTEABHOrO MOKPOBa Pa3HbIX MECTOO-
HuTaHKi AATalickoro permoHa. beaHocTb Bu-
AOBOT'O COCTaBa MepHATbLIX XMLLHMKOB B YLLle-
Abe YAQHApbIKa (7 BUAOB COKOAOODpPA3HbIX U
1 BMA cOB, cM. TabA. 1) 06ycAOBAEHA MOAHBIM
OTCYTCTBMEM B ITOM MECTOOOMTaHWUM Ape-
BECHOW pacTuTeAbHOCTU. [loaToMy 3aech
OTCYTCTBYIOT APEBECHO-THE3ASLLMECS BUAbI,

significant differences (Kj=0.17; Ks=0.29).
The specific physical and geographical condi-
tions and vegetation cover of different habitats
of the Altai region can explain these differenc-
es. The poverty of the species composition of
birds of prey in the Ulandryk gorge (7 species
of birds of prey and one species of owls, see
Table 1) is due to the complete absence of
woody vegetation in this habitat. Therefore,
there are no tree-nesting species here, such as
the Goshawk (Accipiter gentilis), Sparrowhawk
(Accipiter nisus), Common Buzzard (Buteo
buteo), Booted Eagle (Hieraaetus pennatus),
Imperial Eagle (Aquila heliaca), Long-Eared
Owl (Asio otus), Boreal Owl (Aegolius funere-
us) and Pygmy Owl (Glaucidium passerinum),
as well as Ural Owls (Strix uralensis) and Great

Taba. 3. KoachcpumenTsi chayHmnctyeckoro cxoactsa CepeHceHa, MoAydeHHble Py MoNapHOM CPaBHEHUM YeTbIPEX MeCcTO0bMTaHui AATalCKOro

peruoHa.

Table 3. Coefficients of faunistic similarity of Sorensen obtained by pairwise comparison of four habitats of the Altai region.

Mecroobutanue / Habitat

YuieAbe p. YAAHAPbIK

AoAnHa cpeaHero
TeueHus p. AHy#H
The valley of the

KacmaAnHckuit
AEHTO4HbI Oop

MecToo6utanue Maockoropbe Ykok  Gorge of the Ulandryk  middle course of the Kasmala belt pine
Habitat Ukok Plateau river Anui River forest
[MAockoropbe YKok 1.00 0.60 0.63 0.59
Ukok Plateau

YwweAbe p. YAQHAPbIK 0.60 1.00 0.38 0.29
Gorge of the Ulandryk river

AOAMHa CpeAHero TeyeHus 0.63 0.38 1.00 0.77
p. AHyi

The valley of the middle

course of the Anui River

KacMaAMHCKMIA A@HTOUHBIN 0.59 0.29 0.77 1.00

6op
Kasmala belt pine forest
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Takue Kak TeTepeBATHWK (Accipiter gentilis),
nepeneaaTHuk (Accipiter nisus), 0ObIKHO-
BEHHbII KaHiok (Buteo buteo), opéa-kapank
(Hieraaetus  pennatus), — OP&A-MOFMABHUK
(Aquila heliaca), ywacras cosa (Asio otus),
MOXHOHOTMIA cbiu (Aegolius funereus) u Bo-
pobbuHbIii cblunk (Glaucidium passerinum),
a Takke AAMHHOXBOCTas (Strix uralensis) u
6oponatas (Strix nebulosa) HescbiTM. Ha-
CeASIIOT YLUeAbe TOAbKO Te BMAbI MepHaTbX
XMLLHUKOB, KOTOpble YCTpamBaloT rHé3Aa Ha
CKanax, AMOO MPOSBASIIOT MAACTMUYHOCTb B
BbIOOPE FHEe3A0BbIX CyOCTPATOB (MOMYT rHe3-
AUTBCS KaK Ha AepeBbsX, Tak M Ha CKaAax).
310 uépHblii kopLyH (Milvus migrans), mox-
HOHOI Wit KypraHHuk (Buteo hemilasius), cren-
Holt opéa (Aquila nipalensis), 6epkyT (Aquila
chrysaetos), 6opoaau (Gypaetus barbatus),
6anobaH (Falco cherrug), obbikHOBEHHasH My-
creabra (Falco tinnunculus) v dpuann (Bubo
bubo). OTcyTCTBYIOT 3AeCh Takxke Te BMAbI,
KOTOpble XOTb M MOTYT FHE3AMTbCS Ha CKaAax,
HO HY>KAQIOTCSl B OCODbIX KOPMOBbIX 0ObeK-
Tax, KOTOPbIX HEAOCTaTO4HO B AAHHOM OMO-
Tone. DJTO, Hanmpumep, CTenHas MycTeAbra
(Falco naumanni) n cnaowka (Otus scops),
crneuMaAn3mupylolMecs Ha MUTaHWM Macco-
BbIMM BUAGMMU KPYMHBIX HACEKOMBIX.
Buaosoe ©GoratcTtBo dpayHbl MepHaTbIX
XMLLHUKOB (18 BMAOB AHEBHbIX XMLLHbIX MTHL
1 8 — coB, cM. TabA. 1) KacMaAMHCKOro AeH-
TO4YHOro H6opa 0OYCAOBAEHO TeMm, YTO DOAb-
LLMHCTBO MX BMAOB SIBASIOTCSI AGHAPOCpMAAMM

Puc. 1. AeHaporpammbl CXOACTBA YETbIPEX MECTOOOM-
TaHWi NepHaTbiX XMLIHUKOB B AATalCKOM pernoHe,
paccumnTaHHble 1o KoachcpuumeHTy XKakkapa (BBepxy) u
CepeHceHa (BHU3Y).

Fig. 1. Dendrograms of similarity of four raptor habitats
in the Altai region, calculated using the Jaccard (upper)
and Sorensen (bottom) coefficients.
Dendrogram of the similarity of four habitats calculated
according to the Jaccard coefficient.

Grey Owls (Strix nebulosa). The gorge is in-
habited only by those species of birds of prey
that build nests on cliffs or show flexibility in
the choice of nesting substrates (they can nest
both in trees and on cliffs). These are the Black
Kite (Milvus migrans), the Upland Buzzard
(Buteo hemilasius), the Steppe Eagle (Aquila
nipalensis), the Golden Eagle (Aquila chrysae-
tos), the Bearded Vulture (Gypaetus barbatus),
the Saker Falcon (Falco cherrug), the Com-
mon Kestrel (Falco tinnunculus) and the Eagle
Owl (Bubo bubo). Also absent here are those
species that, although they can nest on cliffs,
require special food items in short supply in
this biotope. These include, for example, the
Lesser Kestrel (Falco naumanni) and the Scops
Owl (Otus scops), which specialise in feeding
on common species of large insects.

The species richness of the fauna of rap-
tors (18 species of diurnal birds of prey and
8 species of owls, see Table 1) of the Kasmala
belt pine forest is due to the fact that most of
their species are dendrophiles and find here
an optimal substrate for building nests in the
form of large pine trees. Since the pine forest
belt is a unique combination of sandy-eolian
forest landscapes, vast wetlands and uncul-
tivated steppe areas (which in some places
are still preserved along the edges of the pine
forest), the food supply here is also optimal
for most species of raptors. These are popula-
tions of such rodents as the Water Vole (Arvi-
cola terrestris) and Gray Voles (Microtus sp.),
Red-cheeked Ground Squirrel (Spermophilus
erythrogenys), as well as common species of
near-water birds. Only specific mountain-
steppe species (Upland Buzzard, Steppe Eag-
le, Lesser Kestrel, Little Owl — Athene noctua)
and high-mountain species (Bearded Vulture)
do not nest in the pine forest belt, as well as
the Peregrine Falcon (Falco peregrinus), which
in the Altai region nests almost exclusively on
cliffs (Karyakin et al., 2005). The breeding of
the Crested Honey Buzzard (Pernis ptilorhyn-
chus) in the Kasmala belt pine forest is still
questioned. Likely, this species lives here, but
researchers have not yet found its nests. Such
habitats as the Ukok plateau and the Anuy
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M HaXOAST 3A€Cb OMTUMAaAbHbIN CyOCTpaT AAg
YCTPOWMCTBA THE3A B BMAE KPYMHbIX COCEH.
[MockoAbKy OopoBasi AeHTa MpeACTaBASET
coDOOM yHMKaAbHOe co4YeTaHMe MnecHaHo-30-
AOBbIX A€CHBIX AAHALIAPTOB, OOLUMPHBIX
BOAHO-OOAOTHBIX YrOAMIA M HepacrnaxaHHbIX
CTeMHbIX Y4acTKOB (KOTOpble MecTamu eLué
COXpaHMAKCB MO onyLuKam 6opa), To KOpMO-
Bast 6a3a 3AeCh TakXKe ONTUMAAbHA AASE DOAb-
LUMHCTBA BMAOB MEPHATLIX XWULUHUUKOB. DTO
MOMYASILMM TaKMX [PbI3yHOB, Kak BOASHas
(Arvicola terrestris) n cepble (Microtus sp.) no-
AEBKM, KpacHOLLUEKMIA cycank (Spermophilus
erythrogenys); a Tak)ke MacCOBbIX BUAOB OKO-
AOBOAHbIX MTuU. He rHesadtca B 60poBoW
AEHTE AMLUb CrieumMdpruyeckue ropHo-cTer-
Hbl€ BUAbI (MOXHOHOIMI KypraHHMK, CTEMHOM
OpEéA, CTernHas MycTeAbra, AOMOBbLIM Cbl4 —
Athene noctua) v BbICOKOropHble (6opoaay),
a TaKkoKe cancaH (Falco peregrinus), KOTopbiii B
AATaCKOM pervMoHe ycTpamnBaeT rHé3aa nou-
TN UCKAIOYMTEABHO Ha cKaAax (KapskuH 1 ap.,
2005). Tne3aoBaHune B KacmaamHckom Bopy
xoxaaToro ocoeaa (Pernis ptilorhynchus) noka
OCTaeTcs NMoA BOMpocom. Becbma BeposdTHO,
UYTO 3TOT BUA 3AeCb OOMTAET, HO ero rHésaa
NnoKa He HalAeHbl MCCAEAOBATEASIMM.

Takne MecTtoobMTaHMA KaK MAOCKOropbe
YKOK M AOAMHA P. AHYH MO BUAOBOMY COCTa-
BY MepHaTbiX XMLUHMKOB 3aHMMalOT Mpome-
JKYTOHHOE MOAOXKEHME MEXKAY YAAHAPBIKOM
1 KacMaAMHCKOM GOpOBOM AEHTOW. 3aech
MMEIOTCS KaK CKaAbHble 0OHaXKeHMs, MPUroA-
Hble AASI YCTPOWCTBA MHE3A, TakK M ApeBecHas
PaCTUTEABHOCTb (AMCTBEHHUUYHUKM Y BEPXHEMN
rpaHuLbI Aeca Ha CeBepHOM OkpauHe YKOKa;
NMOMMEHHbIE M KOAOYHbIE A€Ca, a TakKXke UC-
KYCCTBEHHbIE AECOMOAOCHI B AOAMHE AHYS).
[MoaToMy B 3Tmx OmoOTOMax MNPUCYTCTBYIOT
MTULLbI, NMpeAnoYUTaloLLMe YCTpanBaThb MHE3-
A3, KaK Ha CKaAax, Tak M Ha AepeBbsX M Npo-
CTO Ha 3eMAe.

BbiBOAbBI

Pe3yAbTaTbl KAQCTEpPHOro aHaAmsa Koddp-
pouumeHTOB  PayHUCTMUECKOTO  CXOACTBA
Kakkapa n CepeHceHa OKa3aAWCb BecCbMma
CXOAHbIMU. HaunboAbLLel 0BLLHOCTbIO rHe3-
AOBbIX TPYNMMUPOBOK MEPHATLIX XULLHWMKOB
00AaAQIOT AOAMHA CPEAHEro TeyeHus p. AHyM
n KacmaamHckas 6opoBas AeHTa. boablune
pasAMuMsa  XapakTepHbl AAS  MAOCKOIrOpbS
YKOK M1 yLleAbs YAaHapbika. CuAbHee BCero
Pa3sAMYaIOTCA THE3AOBbIE TPYNMMUPOBKM CO-
KOAOODPa3HbIX M COB KacMaAMHCKOro AeH-
TO4YHOro 6opa M ylleAbs p. YAaHAPbIK. DTO
MOXHO OObSCHUTb CreUMdpmKoin r3nKo-
reorpacpuyeckmx yCAOBMI U PacTUTEAbHOrO
MOKPOBa Pa3HbIX MECTOOOUTaHMIA.

Opéa-mormabrnk (Aquila heliaca). Mpearopbs Aatas, 12
anpeas 2010 r. ®oto C.B. Baxosa.

Imperial Eagle (Aquila heliaca). Foothills of Altai, April
12, 2010. Photo by S.V. Vazhov.

river valley occupy an intermediate position
between Ulandryk and the Kasmala belt pine
forest regarding the species composition of
raptors. There are rocky outcrops suitable for
nesting and woody vegetation (larch forests at
the upper forest line on the northern outskirts
of Ukok; floodplain and forest stands; and ar-
tificial forest belts in the Anui Valley). There-
fore, these biotopes are home to birds that
prefer to nest on rocks, trees, or the ground.

Conclusions

The cluster analysis results of the Jaccard and
Sorensen faunistic similarity coefficients were
very similar. The valley of the middle reaches
of the Anuy River and the Kasmala belt pine
forest have the most significant commonality
of nesting groups of birds of prey. Great differ-
ences are characteristic of the Ukok plateau
and the Ulandryk gorge. The breeding groups
of birds of prey and owls of the Kasmala belt
pine forest and the Ulandryk river gorge differ
the most. This can be explained by the spe-
cifics of different habitats” physical and geo-
graphical conditions and vegetation cover.

reneu 6epkyta (Aquila chrysaetos) 8 rHesae. lNaocko-
ropbe Ykok, 09 uioas 2009 r. @oto C.B. Baxosa.

Golden Eagle (Aquila chrysaetos) nestling in the nest,
Ukok Plateau, July 09, 2009. Photo by S.V. Vazhov.
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