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Pe3iome

OTa KHHra MOCBSIIEHA OJHOMY U3 YHUKaIbHENIINX BUIOB Halleil payHbl — Oe-
JIOIIeYeMy OpJIaHy, ero OHOJIOTHH, 9KOJIOTHH, BOJIIOIUK U oxpaHe. OHa mpen-
CTaByisieT COOOM MUTOT MHOTOJETHUX MCCIEIOBAHUI aBTOPOB M OCHOBaHa Ha
OPHUTHHAJIBHBIX JaHHBIX, COOPAaHHBIX B Pa3INYHBIX YaCTSIX apea’a, JOMOJTHEHHBIX
CBEIEHUSIMHU M3 JINTEPATYPHBIX HCTOYHHUKOB.

Benonuneunit opnan Haliaeetus pelagicus —sunemuk Hanbuero Bocroka Poc-
cun. ['He3moBoI1 apeas besorieyero opjiaHa OXBaThiBaeT mobepexbe OXOTCKOro
Mopsi, Tuxookeanckoe mobepeskpe mn-oBa Kamyarka, mpocTupasch Ha ceBep BIOJb
Omroropckoro 3anuBa u obepesxbst bepunrosa mopst 1o OyxTsl [1aBma. Opransr
HACEJISIIOT BHYTPEHHUE PAaHOHbI MTOTyOCTPoBa U 1or KOpsiIkCKOro Haropbst K ceBepy
1o pek Anyka u AvaiiBasim. JOkHast rpaHuIia THE3[J0BOrO apeasa CIyCKaeTcs
BIIOJIb MATEPUKOBOTO 1obepeskbst Tarapckoro mposuBa (ceBepHast 4acTh S MoHCKO-
ro mopsi) 1o mbica CropkyMm (120 km ceBepree 1. CoBerckast ['aBansb). Hacensror
OpJiaHbI K KpymHble ocTpoBa— Kaparunckuii B beprnrosom mMope, AMckue o-Ba
u lanTapckuit apxumnenar B OXOTCKOM MOpe.

Brosib KOHTHHEHTaTBHOTO TOOEPEKbST OPJIAHBI THE3MSITCS B Y3KOUM MPUOpPEK-
HOW I10JIOCE LIUPHUHOM 10 5 KM, MPOHMKAsl BIIIyOb MaTepHKa IO JOJTHUHAM KPYII-
HBIX U CPEIHMX PEK Ha HECKOJIbKO ECITKOB KMJIOMETPOB. B HH30BbsIX AMypa
rHe3/I0BaHKe OesIoTUIeYrX OPJIaHOB IIPOCIIEKEHO 10 YCThs p. [OpHH 1 yianeHo oT
Mopckoro nobepeskbs Ha 540 KM, OJIHAKO OCHOBHASI YaCTh aMyPCKOH MOMYJIALUN
obuTaeT Ha peKax, o3epax U MpPOToKax Ymbuib-Kuszunckoil Husmennoctu. Ha
Caxanute 006JaCTh THE3OBAHUSI OPJIAHOB OXBATHIBAET MIPUMOPCKOM IIOJIOCOM
3amajHOe nobepeskbe oT 3aj. Buaxrty Ha ceBep o nonyocrposa [lIMunra u nanee
Ha 10T B/IOJIb BOCTOYHOTO IOOEepesKbs 10 MoayocTpoBa Teprenus u ozepa Hescko-
ro. Ha Kypusbckoit rpsime opianbsl o6uTamu ToybKo Ha ocTpoBe OHEKOTaH, HO
B [TOCJIeTHHE /IBa [ECATHJIETHS JOCTOBEPHBIX GAKTOB IHE3MOBAHMS 3TOrO BUIA
Ha Kypunax HeusBecTHo.

Oob6uas yucnennocts Buna onenuBaercs B 6000-7500 ocobeit. CormacHo
IOaHHBIM [PYTHUX aBTOPOB, MOMYJISILUS OEOMIeYUX OPJIaHOB COCTABJISIET MPH-
6nusurensuo 2300 nmap. B nocnenneit ceonke BirdLife International (2014) uuc-
neHHocTh nonysisinuu orieHuBaetcst B 4600-5100 ocobeit, riouast 1830-1900
rae3msauuxcs nap U 1000-1300 nenonoBospenbix ocobeit. CremyeT OTMETUTS,
YTO JaHHBIE UQPBI ABISIIOTCS BEChbMa ITPUOIM3UTETBHBIMH.

Camast KpyrHast rpyIIIupOBKa, Hacessiolias moiayoctpos Kamuarka, ouenu-
Baetcsi B 1200 map u okosno 1400 memosnoBospensix ocobeit. Bropas mo uucien-
HOCTHU rpynnupoBka, oburatomasi B Hiskaem [Ipuamypbe u Ha mpuiteraomem
103kHOM TI06epeskbe OxoTckoro mMopsi, HacuuThiBaeT He meHee 1200 ocobeir,
[IPUMEPHO YETBEPTh U3 KOTOPBIX COCTABJISIOT HEIMOJIOBO3pesbie mTuilpl. Ha
[IlanTapckom apxumnesnare raes3asatcs 65-70 map atux xumuukoB. Ha ceBepe
XabapoBckoro kpast 1 B Maramanckoit o6mactu oburtaior okoso 850-880 mruiy,
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priouasg 130-140 momonsrx. Ha o. CaxanuH YUCI€HHOCTh BUIA HACUYUTHIBAET
1110 ocobeit, Brarouas okoso 400 Tepputopuansubix map, 140 HeTepputopraib-
HBIX B3POCJIBIX 0c06eit u 0Kosio 170 HEmOI0BO3pEIbIX MITHII.

JlocToBepHbIE HAXOIKU OpJIaHOB coBpeMeHHOro pona Haliaeetus uzsectHs
¢ koH1a muoneHa (105 MuTH. fieT Ha3a[) U3 HECKOJIBKUX MECTOHAXOXKAEHUN A3un
u Cesepnoit Amepuku. JlpeBHeiiiiee ykazaHue Ha COBPEMEHHbBIM BU OPJIAHOB
(H. albicilla) otnocutcs x BepxHeMy nmoneny ®pannuu (okosno 2.5 miH. et
nasan). Ocrarku H. cf. pelagicus (to ects, 61m3K1e, HO He UIEHTHUYHBIE OeToTIIe-
yeMy OpJIaHy) U3BECTHBI U3 TIO3HETO IUIelcToneHa SAnoHun.

Pon Haliaeetus pasnensiercst Ha nBe dunoreHeTuvYecKue BeTBU. B mepsyio
BXOIAT BUIBI C CeBepHbIM pacripoctpanenunem — H. albicilla, H. leucocephalus,
u H. pelagicus. Ko Bropoii rpyrime nmpuHaaiex)xar BUmbl C TPONUYECKUMHU apeasia-
mu (H. vocifer, H. vociferoides, H. leucogaster, and H. sanfordi). H. leucoryphus —
BUJI, KPYIVIbI FOJl OOUTAIOLIMI B TPOITUKAX, OJHAKO OH TAKJKE IHE3IUTCS U B 30HE
ymepenHoro kiumara CeBeproro nosyniapusi. CoryiacHo MOJIEKYJISIPHBIM JaHHBIM
OpJIaH-IIOJITOXBOCT BXOJUT B OJIMH KJIACTEP C CEBEPHBIMU OOpeaTbHbIMK BUIAMHU.

Bosnbliiie cra sieT yueHbie CIOPSIT O TOM, CYIIECTBYIOT JIU MOIBHIbLI Y OeJo-
rieyero opsiana. HekoTopbie aBTOPBI BBIIEISAIOT ABA TOIBUIA — HOMUHAJIbHBIHA
Haliaeetus pelagicus pelagicus (Pallas, 1811), pacnpocmpanenmnwiii no Bcemy ape-
any u H. pelagicus niger (Heude, 1887) —rak Ha3biBaemblil yepHbIil OpJiaH, 0Ou-
taBiuit Ha Kopeiickom nosyoctpose. Jlpyrue aBropbl pacCMaTpuBaiOT 4Y€PHOIO
OpJiaHa KakK I[BETOBYIO BaPHUAIIUIO WU MOPQDY € JIOKANBHLIM PACIPOCPAHEHUCM.
B 2008 r. B 300mapke Berlin Tierpark mosisusics B3pociiblit OpJiaH ¢ Y4epPHBIM OTIe-
penueM, Kak y H. pelagicus niger. D1o Gbina camka, poxaenHas B Heposie B 2001 .
OT pomuTeseil, UMEBIIUX HOMHUHAIBHYIO OKPACKY U OTIOBJIEHHBIX NMTEHIIAMH
B 1983 r. ma Huxkaem Amype. DTOT cityuail CBULETEILCTBYET B IOJIb3y TOIO, YTO
YepHBIN OpJIaH — BCETO JIMLIb [[BETOBAsI BAPUALIMS OpJIaHa OesIorieyero.

Benomieunit opnan, 6€3yCIoBHO, SIBISETCS OMHUM U3 Hanbosee 3pdeKTHBIX
OpJIOB B MUPE MEPHATHIX. B3pociibie NTHUIIBI UMEIOT GPOCKYIO OKPACKY, KOTOPYIO
npuobperatoT Ha 6— 7-i1 rox xusuu. Mix TemHoe rpadurHO-06ypoe Teao KoHTpa-
CTUPYeT ¢ OeJIbIM XBOCTOM, HAZIXBOCTbEM, OIIEPEHUEM JIall, OeJIbIMU MSITHAMH Ha
rievax u ji0y, SspKUM OY€Hb KPYTIHBIM OPaHKEBO-XKEJIThHIM KITFOBOM M TAKMMU K€
JKeNThIMU Janamu. Jlo aToro ocobu CMEHSIOT MSITh HAPAMOB, TIOCTENEHHO TPU-
obpeTast 4epThl B3POCIIOrO OMEPEHUSI.

KonTpacTHas okpacka B3pOC/IbIX 0COO€EN, BEPOATHO, UMEET CUTHAJIBHYIO
bYyHKLUIO, TIPENYTIIPEXIAIOUIYIO COCEE O TOM, YTO TEPPUTOPHS 3aHATA U HE
CTOUT HapyliaTh ee rpaHuibl. Jlaske HEBOOPYKEHHBIM TJIa30M CHUISIIYIO Ha
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IepeBe MTULY MOXKHO pa3auyuTh Ha pacctossuun 800-900 m! C npyroit CTopoHsl,
Opockast OKpacKka CBUIETEIbCTBYET O TOTOBHOCTH IITHUIIbI K PA3MHOKEHUIO U MO-
KT CJIYKUTb JJIs TIPUBJIEYEHHS TIOTEHIIMAIBHOTO TapTHepa. MoJiojible HEmoso-
BO3peJible 0COOU UMEIOT HEOPOCKYIO OKPACKY OINEPEeHUs, KOTOpasi [IejIaeT MTHUIL
MaJIO3aMETHBIMU B TIPUPOIHBIX aHmmadrax. [To Bceit BUIUMOCTH, OTCYTCTBHE
SIPKUX KOHTPACTHBIX IMSTEH B ONIEPEHUH CUTHAJIU3UPYET O HETOTOBHOCTH TITHII
K Pa3MHOKEHHMIO, IO3TOMY He BbI3bIBAET arPECCUU Y B3POCJIbIX TITHII.

Benomteunit opian — caMblit KpynHbIi peacTaBuTens poaa Haliaeetus:
cpenHuil Bec caMiioB KoJiebsercst B penenax 4.9-7.5 kr, camok — 6.8-8.9 xr.
Hnuna Tena camuoB coctaBisieT 88 cM, camok — 102 cM, a cpegHuil pa3amMax Kpbl-
mbeB— 200-245 cMm. Bec otenbubix 0cobeit MoxkeT qocTurath 9 Kr mpu pasmaxe
KpbUIbeB 2.7 M win gaxe 2.87 M, 4TO MO3BOJISET OTHECTH O€JIOIIIeYero opiaHa
K CAaMBIM KPYITHBIM OpJIaM IUIAHETHL.

Kpymtbie pazmepsl 00ecrednBaoT psiji IPEUMYIIECTB, KOTOPbIE MTO3BOJISIOT
OpJIaHaM YCIIENIHO CYLIECTBOBATh B CYPOBBIX yCIOBUsIX mobepeskuit OXOTCKOro
MoOpsi ¥ ceBepHOU yacTu Tuxoro okeana. K HuM oTHOCHTCst GOJlee HUBKAs Yielib-
Hasi IOTPEOHOCTD B IHUIIE ¥, KAK CJIEJCTBHUE, CIIOCOOHOCTH K MPOIOJIKUTETBHOMY
rOJIOJIaHMUIO, @ TAKKE CHIDKEHHE dHEPreTHIECKOM IIeHbI TPaHCIIOPTUPOBKH I'PYy3a,
obecrieynBamIiast BO3MOXKXHOCTb OXOTUTHCS Ha KPYITHYIO 100bray. CpaBHUTEIBHO
MeHblIle€ OTHOLIEHUE JIONAU TTOBEPXHOCTH K 00beMY TeJia CIIOCOOCTBYET
YMEHBIIIEHHIO TETUIOMPOBOHOCTH M PACXOIOBAHUIO SHEPTHUH HA TEPMOPETYJISAIINIO,
YTO B CBOIO OUEpPE/Ib MMO3BOJISIET OPJIaHAM JIErye MEPEHOCUTh HU3KHE TEMIIEPATY Pbl.
B ycnoBusix cusibHbBIX BETPOB, OOBIYHBIX HAa MOPCKOM IMoOepeskbe, OoJrbias
BECOBasi Harpy3Ka Ha KPbUIO JIeJIaeT MoJIeT ITHI 00Jiee YCTONIUBBIM.

BMmecre ¢ TeM KpyrHble pa3dMepbl HaKJIaIbIBalOT JKECTKHE OrpaHUYEHHUs Ha
AKTUBHOCTh 3TUX XHMI[HUKOB M BO3MOKHOCTb HCIIOIIb30BAHMS Pa3HOOOPa3HBIX
pecypcoB. OpaHbl He MOTYT JOJITO HAXOMUTHCS B COCTOSIHUM aKTUBHOCTH C OOJIb-
LM PAcXOJOM OHEPIHH, MOITOMY CPEIHSS MPOAOIKUTENbHOCTh MALIYIIETO
roJieTa 3aHuMaeT He 6osiee 26 MUHYT B CYTKH.

C sHepreTHYeCKOM TOUYKH 3peHUs OONBIION BEC XUIIHUKY BBHITOJEH HMEHHO
IIpY TUTaHUU KPYITHOM n06brueit. Ho KpymHble pazMepsl orpaHHYHUBAIOT BO3MOXK-
HOCTh Pa3HOOOPAa3UTh CIIOCOOBI OXOTHI, YTO B CBOK OYEpe[lb JeIaeT XHUIIHUKA
3aBUCHMBIM OT «OITHMAJIbHOM» JTOOBIYM M CIIOCOOCTBYET CYKEHHUIO dKOJIOTHYe-
CKOU HUIIIU.

B pesynbrate nepepacnpenenenus pa3jiMdHbIX aKTUBHOCTEM, CE30HHON Ha-
CTPOMKH 0a3abHOrO MeTabOoIM3Ma U U3MEHEHH ST PEITPOLYKTUBHOTO [TOBEIEHUST
BEJINYMHA CYTOYHBIX 3aTPaT HEPIHMHU COXPAHSETCsI BOIU3M HEKOTOPOTO Cpell-
HEro «HOPMAaJIbHOTO» 3HAYEHH I, XapaKTEPHOI'O JJISI IITHIL OMpeIeIEeHHON MaCChl
tesna. CyTouyHble OIOIKEThl JHEPIUHU Y OEJIOTUIEYUX OPJIAHOB, THE3MISAIMXCS HA
npecHOBOAHBIX Bomoemax Huskuero [Ipuamypss u Ha MOpCKOM mobepeskbe
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0. CaxasnuH, IOCTOBEPHO He Pas3/IMYalOTCsI U COCTABJIAIOT, COOTBETCTBEHHO, 1.47
u 1.39-1.46 BM (BM—ypoBens 6azanbHoro Mmetabosusma) 0e3 ydyera 3aTpat Ha
CKPBITBIE TIPOIYKTHUBHBIE MTPOIIECCHI U TEPMOpeEryJsnuio. Jlaxe Bo BpeMst 3MMOB-
KH OIOfIKeT 3Hepruu OJIN3KOro Buga— 0eIorosioBoro opiiaHa, OKasacs CXOXKHUM
o 3HayeHuo — 1.34 BM.

B 3aBHCHMOCTH OT KOPMOBBIX YCJIOBHI CE€30HA OIO/IKET d9HEPIUU MHE3ISIIIUXCST
MTUIL MOXKET BapbupoBaTh oT 1.2 BM no 1.76 BM, T. e. cranoBuTCs 60s1€€ Hampsi-
JKEeHHBIM TIpHU HemocTaTke KopMa. CoxpaHeHre 3HepreTHIeCcKoro bamaHca ocobeit
[IPH YXY/IIIEHUH KOPMOBBIX YCIOBHI BO3MOKHO IIyT€M CHHUIKEHHUSI SHEPro3arpar
Ha BU/IBI aKTUBHOCTH, He CBs3aHHBIE C [OOBIBaHHEM KOpMa, THOO COKpalleHHsI
KOPMOBBIX IIOTPEOHOCTEHM CeMbH, BIIOTh 10 OTKasa oT pasmHoxenus. Ha Kawm-
vyaTke B HeOmarompusitabie rogsl 10 40 % TeppuTopuaabHBIX Map Oeonaednx
opiaHOB He pa3MmHOokaoTcst. Ha arkaem Amype B 2013 1., korma us-3a aHoMasb-
HO BBICOKOTO TIaBOJIKA 3HAYMTEIbHO CHU3UJIACh JOCTYITHOCTh PhIOBI, THE3/I0BAs
AKTHBHOCTb OPJIAHOB yTIaJia MPAaKTHYECKH [0 HYJIS.

[Tumesast morpebHOCTH B3pocibix ocobeit cocrapisier 840-860 r poiOb
B CyTKH. YTOOBI 00ECTIEUUTh OTPEOHOCTH MITEHIIOB, POAUTEIHN IOJIKHBI TPHUHO-
CUTH €XEeJHEBHO B CepeqiuHe rHe3noBoro nepuona okoso 700 r. peiObl Ha THE3IO
¢ onHuM nreHIoM 1 okosto 1380 r. Ha rHe3no ¢ aByMs nrennamu. O6imas morped-
HOCTb B KOPM€ CEMbHU OPJIAHOB C OIHUM M IByMs nreHnamu cocrasisier 2401 r
(2.6 wrt.) 1 3090 r (3.3 wT.) pBIOBI B CYyTKHU (B CKOOKAX yKa3aHO YHCIIO €IMHUIL]
IOOBIYM C YYETOM €€ CpefHero Beca Ha HuxkHeM Amype: 940 r.).

Cy1iecTBYIOT B€ OCHOBHbIE KOPMOBbBIE CTPAaTErMU OPJIAHOB — aKTUBHAs
(aKTUBHBII TTOUCK U MOObIYa KOPMa) U MacCUBHAsA (TaCCMBHOE TOIKapayIMBaHUe
n00bIuH). YCIENIHOCTh aKTUBHOM 0X0Thl B 48 — 50 pas Bbillle, YeM TOaKapayJin-
BaHus1. BMecTe ¢ TeM, aHepreTnyeckasi CTOMMOCTD nofkapayauBanus B 9-10 pa3s
HUKe, TO3TOMY ero a¢pPeKTUBHOCTH TPUOIU3UTENIBHO B 5 pa3 MeHblIle, YeM IIpH
aKTHBHOU OXOTe.

YT00BI JOOBITH CYTOYHYIO MOPIIHIO KOPMa, OTHA B3POCIIasi ITUIIA 3aTPaYnBaeT
21-28 MuHyT akKTUBHOI OXOTHI. [ [poMOIKUTENBHOCTD MOAKAPAYIUBAHUS C ITOM
ke 1enbio coctaBuT 17-20 wacos. Eciu npomonskuTe1bHOCTh aKTUBHOM OXOTHI
OrpaHHMYEHa PACIIOAaTaeMOM dHEPTUeH, TO MPOAOJIKUTEIBHOCTh MOAKAPayIHBa-
HUsI— TOJIBKO CBETJIBIM BpeMeHeM cyToK. CoueTass 00e 3TH CTpaTeruu, OpJiaHbl
MOAIEPKUBAIOT SHEPreTHIECKUI OaaHC Ha ONpeieIEeHHOM YPOBHE.

CobupaTenbCTBO CcoYeTaeT MPU3HAKH aKTUBHOM M ITACCHBHOM CTpaTeruu. 3Ha-
YUTEJIBHYIO POJIb B KOPMOBOM ITOBEIEHUH UTPAET KJIENTOMApasuTH3M (TIHPaTCTBO).
CoueraHue pa3IMYHBIX OXOTHUYBUX CTPATErHIl U IIPUEMOB 3aBUCHT OT PETHOHa,
Ce30Ha roj[a, KOJIMYECTBAa U IPOCTPAHCTBEHHOTO paciIpeieieHIsl KopMa.

OxoTa Ha y4acTKax, pacroyIoOKeHHbIX Ha yIaJI€HUH OT THE3/a, COMPOBOXK/Ia-
€TCsl IOMOTHUTEIbHBIM PACXO/IOM SHEPTUU HAa TPAHCIIOPTHBIE TI€PEJIETHI, TIOITO-
MY OpJIaHbI CTPEMSITCSI CTPOUTH CBOHM I'HE3/a KaK MOXKHO OJIMKE K KOPMOBOMY
Bonoemy (cpenusist nucranuus 64.8 m). M3 1047 ruesn Gesormieyux opiiaHoB
75 % pacronaranuce He manee 500 M oT GeperoBoit inHuM, TprdeM okoyo 45 %
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raesn Haxomuuch B penenax 100-metposoit 3oubl. Okomo 12 % mpuxomunocs
Ha ruesya, pacroyioxkernble Ha pacctosauu 500-1000 M oT mobepeskbs ¥ TOIBKO
13 % Ha ruesma, ynajeHHbIE CBbIILIE KUTIOMETPA.

«DHepreTUYeCKU MOPTPET MO3BOJIAET ONPENEIUTD Pl yCIOBHIL, HEOOXOMH-
MBIX JIJIS yCIIEIIHOTO THE3I0BaHU sl Gesiotieunx opyiaHoB. D1o 1) pacrnonokenue
THE3]I 110 BO3MOXKHOCTH OJIMIKE K KOPMOBOMY BOIOEMY; 2) HaJu4ue OOLIUPHBIX
MeJIKOBOIHBIX YYaCTKOB HEAaJIeKO OT THE3[ C YAOOHBIMHU JIJIS TIOAKapayIuBa-
HUsI TpUcafiaMu Ha Oepery; 3) HaJiMYMe BBICOKUX OOPBIBUCTBIX OEpEroB, BO3Jie
KOTOPBIX 00Pa3yIOTCs YCTONYUBBIE BOJIHBI OOTEKAHMSA, a TAK)KE TIPOrpeBaeMbIe
YYaCTKH, HaJl KOTOPHIMU BO3HHMKAIOT BOCXOJSIIHE TOTOKH BO3yXa; 4) cTaObUIIb-
Hble KOPMOBBIE YCJIOBHSI Ha TIPOTSKEHUH THE3I0BOrO Tieproia (0COOeHHO MepBoit
ero tperu); 5) MUHUMH3AIHUs PACXO/la SHEPTHH Ha AKTUBHOCTH, HE CBSI3aAHHbIE
C OXOTOH (TeppUTOpHabHbIE KOHPIUKTHI U GAKTOpP OECIIOKONUCTBA).

OcHoBHast [ueTa GeJIOIIeYNX OPIaHOB COCTOUT U3 PBIObI, IITUI, MJIEKOITHTA-
I0I[UX, OECITIO3BOHOYHBIX U I1a/IaJTH B PA3HOM COOTHOLIIEHUU, KOTOPOE 3aBUCHUT OT
Ce30Ha, 30HAJIBHBIX OCOOEHHOCTEN PErHOHA U OHOTOMMYECKOM TTPUY POYEHHOCTH
IHE3J]OBBIX M OXOTHUYBUX YIaCTKOB.

OrpomHyI0 posihb B MUTaHUH O€JIOIIeYero OpjaaHa UrpaloT THXOOKEAHCKHE
10cocH, 0CoOEHHO B TIepHOibl HepecTa. JIococeBbie phIObl COOTBETCTBYIOT BCEM
IIPU3HaKaM OIMTHMAaJIbHOM TOObIYM, K KOTOPOH 3BOJIIOIIMOHHO aJaliTHPOBAH 9TOT
XHUIIHUK, [TO3TOMY €ro apeaj CBSI3aH C pacIpOCTpaHEHHUEM KPYITHBIX THXOOKe-
aHCKMX Jlococeil. [ [poHMKHOBeHMe OpJIaHOB BBEpX IO peKaM 4acTO OIpPaHUYeHO
pacnpenenenueM HepecTunuil. OcraapHble BUABI JOOBIYH, COCTaB KOTOPOMH
BeChbMa pa3HOOOpa3eH, UIPaloT MOAYUHEHHYIO POJIb U CTAHOBSITCS OLIYTHMBIMU
B palllOHE XHUIIHUKOB JIUIIb IPH AedUIlNTe ONTUMATbHBIX HCTOYHUKOB ITHIIH.

B orcyTcTBUHeE T0COCEeiT UX pOJIb B TUTAHUH OPJIAHOB 3aMElLAI0T JPyTrUe KPyIl-
Hele Buabl poid. B Huxuem [puamypbe mecTo jmococeil 3aHUMAOT HEKOTOPbIE
BHU/IbI PECHOBOIHBIX YaCTHUKOBBIX PbIO. B parinoHe opiiaHOB, rHE3ISLINXCS 10
COCEJICTBY C ITHYbHUMH Oazapamu ceBepHOro [ [pHoX0ThsI, pelraolyo posib Urpa-
IOT KOJIOHHAaJIbHbIE MOPCKHE MITHIIBI. B BeCeHHUI TIepuo TIaBHBIMU OObEeKTaMU
OXOTBI OpJIAHOB Ha Mobepeskbe OXOTCKOro MOpsI ABJISIIOTCS HOBOPOXKIEHHBIE IIEH-
KM KOJIBYAaTOM HEPIIbl. B KHHre aHAIU3UPYIOTCS CIIEKTPBI MUTAHKS OeIOTIeYIX
OpJIAHOB B pa3jMyYHbIe CE30HBI I'0J]a M B PAa3JIMYHBIX YaCTAX apeasa.

Haske npu 6ersioM B3rjsiae Ha OeJoNIeyero opjiaHa OpocaeTcst B rjaasa ero
HEOOBIYHO OOJIBIION B3Iy ThIM KITIOB. Yeper Gesorieyero opyiaHa KpyIiHee 1 Mac-
CHBHee, YeM uepela Apyrux npejacrasureseii popa Haliaeetus u Bcero cemeiictsa
sicTpebunbix, Briovas rpudpos (Gyps sp.).
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KittoB 6esnorutedero opsiaHa HeOOBIYHO JIJTMHHBIN U MACCUBHBIH, 110 CPaBHEHHUIO
C IPYTrUMU SICTPeOHMHBIMH NTHUIIAMH, U OY€Hb BBICOKHI, J1a’ke CpPely OpPJIaHOB.
Cpa3sy 3a MpoKHHeTHYEeCKON I'MOKOM 30HOM HaJl HO3APSIMU 00pa3yeTcsi B3LyTHE
KOHbKA HAJKJIIOBbS, OTYEro ero Gpopma CTAaHOBUTCS BBINTYyKJIONW. BanyTue obe-
CIIeYrBaeT JAOMOJHUTENBHYIO IPOYHOCTH KJTIOBY, TOCKOJIBKY MECTO COYJIEHEHHSI
C YepermHoi KOPOOKOU HCIBITHIBAET HaUOOJIbIIHE HAIPY3KH MIPH Pa3pbIBaHUH
KPYITHOM JOOBIYM: HUKHUH KOHTYP HaJKJTIOBbsI pabOTaeT Ha pacTsIKeHUE, a BepX-
HU — Ha ckatue. Pacummpennas rubkas 3oHa obecrnieuynBaer GoJiee MpOYHOE
COWIeHEeHHe HAJKJIIOBbS C 3aThUIOYHBIM CETMEHTOM Yeperra.

K npyrum ocob6eHHOCTSAM CTpOEHUS YeTIOCTHOrO ammapara 0elormiedynx
OpJIAHOB OTHOCHUTCS YIIPOYHEHHE HHJKHEH YesIOCTH, yBeJIWYeHne TMOPIUU Ha-
PY’KHOTO aJIyKTOpa — MBILIIIbI, OTBEYAIOLIEH 32 IPUBEIEHNE HIKHEN YeITIOCTH,
yMEHBbIIEHHE yIJIa HAKJIOHA HAIKJIIOBbS 110 OTHOIIEHHIO K JIOOHBIM KOCTSIM, YTO
CIIOCOOCTBYET CHMJKEHUIO HAIPY3KH HAa OCHOBaHUE KJTIOBA.

OcHoBHast 100bIYa OEJIOIIIEYNX OPJIAHOB — KPYITHAsT pbl0a, KOTOpasi MHOTIA
MOJKET BECUTH 10 5 Kr 1 6osiee. AHa[pOMHBIE BUIBI JIOCOCEN UTPAIOT BEAYIILYIO
pOJIb B IIMTaHUU ITUX XUIIHUKOB. | loyieBble HAOITIOMEHM ST TOKA3BIBAIOT, YTO OesIo-
IeYuit opyiad MoxkeT norinoTuTh 0kosio 900 r peiber 3a 3—4 munyTsl. [Tpu aTom
IITULBI PACWIEHSIOT W 3araThiBalOT [00bIdy Oosbiiumu Kyckamu. Opian-6e-
JIOXBOCT 3aTpavYMBaeT Ha 9TO 18 MUHYT, a OepKyTy moHagoburcst 28 MUHYT.

ITo cTpoennio yeperna K GeJroruIeYnM opiaHaM OJIHIKe BCEro HaXOANUTCS berto-
TOJIOBBIN OPJIaH, B IMTAHUHM KOTOPOTO JIOCOCH U MOPCKHUE BHIOPOCHI TAK3KE UTPAIOT
BE/IYIIYIO pOJib. Y 000X BHIIOB YMEHBIIAIOTCS OTHOCHTEIIbHBIE Pa3Mepbl HOCOBOI
SIMBI, HaZIKJIIOBbE Pa3pacTaeTCsi B BEPTUKAIbHOM IIOCKOCTH, YTO MOBBIIIAET €ro
COMPOTUBIIAEMOCTb HarpyskaM. CxomHble MOpGOIOrHIecKre MpU3HaKy CBSI3aHbl,
0 BCEH BUIMMOCTH, C OOIIHUM HAIMpaBIE€HUEM aIalTal[ii K MUTAHUIO KPYITHON
I00ObIYell, TAKOM KaK THXOOKEaHCKHe JIOCOCH.

Haxopsick Ha BepinHe TpOopUIECKUX LETIEH, OPJIaHbl CIOCOOHBI HAKATIIMBATD
B OPraHU3Me Pa3/InYHble TOKCUIECKHE BEIIECTBA — TSXKEJIbIE METAJLIbI, XJIOPOP-
raHUYeCKUEe COEIUHEHUs], IPUYEM UX COIEP’KaHME MOXKET HAMHOTO MPEBBIIIATh
TaKOBOE B OKpysKaloliel cpefe 6aromaps apderty ornomaruudpurauu. OpiaHsl
JIyYllle PYTUX TOAXOMAT IS MOHUTOPHHIA 3aIPSI3HEHUSI OKPY KAKOLIEN CPEbl.
B Hacrostiiee BpeMsi 9TH XUIIHUKY PU3HAHBI YHUBEPCATbHBIMU OUOUHIMKATO-
paMu, ClIOCOOHBIMH YKa3bIBaTh HA HAJIMUKE TPOOIIEMBI, JIaJKe KOTJa OHA HE MOXKET
OBITh BBISIBJIEHA TPAJAMIIUOHHBIMU METOIAMH.

OpsraHbl HaKAIIMBAKOT 3aTPSI3HSAIONINE BEIIECTBA B MEPhAX, TKAHAX Tea
u stitax. [ IpuMeuaresnbHO, 9YTO HAKOTUIEHHE TOKCUYECKUX COEJIMHEHMI B TKAHAX
[ITHUIL] MOKET IIPOUCXOMIUTD U 3a TIPEIeIaMU PAiOHOB UX IHE3[0BAHUsI, HATIPUMED,
BO BpeMsi 3uMOBKH. V3BecTen ¢pakT nuranus sumymomux B [ Ipumopbe Genorure-
YUX OPJIAHOB pPbIOOI, OTPABIEHHON MTPOU3BOJACTBEHHBIMU CTOKaMH. B TkaHsx
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GeJIoTUIeYUX OPJIAHOB, TOrUOIIKUX 3uMOit Ha 0. XokKaimo (Anonus), Oputn 06-
HapyXeHbl CpaBHUTETBHO BbiCOKHE KOoHIeHTpanuu DDT u PCB, comocraBumbie
C KOHIIEHTpAI[Hel 3TUX COeIMHEHHUI B TKaHIX OeJIOr0IOBBIX OPJIAHOB U3 parioHa
Benukux ozep (CIIIA), a Takke B TKaHsIX OpJIaHOB-0€710XBOCTOB ¢ banrtuiickoro
nobepexbs EBporbr.

CKJIOHHOCTb OpJIAHOB MUTATHCS MMOTMOIIMMHU JKUBOTHBIMH, a TaK)Ke M30upa-
TeJIbHAsI OXOTa Ha OCJIa0JIEHHBIX WK MOAPaHEHHBIX 0CO0ei, HepeaKo CoepKa-
IIUX B TKAHSX CBUHIIOBYIO IPOOb MM OCKOJIKH IYJIb, JEJIaeT UX 3aJI0KHUKaMHU
3arpsi3HEHHUsI CPEIbl ITHM TSKEJIBIM METAJIIOM.

[ToMrMO BBICOKOU YYBCTBUTETBHOCTH K XUMHYECKOMY 3arpsi3HEHHIO CPEJIbL,
Oesoruteure OpJyiaHbl OCTPO PearupyloT Ha U3MEHEHUs CTPYKTY Pbl THE3OBBIX Me-
croobutanuii. TexHorenHast TpaHcPpOpMAIKsT IPUOPEKHBIX TEPPUTOPUI CIIOCOOHA
IIPUBECTH K CHUIKEHHUIO 3aHATOCTH IHE3JIOBBIX YYaCTKOB, 3)HEKTUBHOCTU pa3-
MHOXKEHUsI, HAPYIIEHUIO BO3PACTHOM CTPYKTYpHI U 1p. [loaTomy Giaromosnyytoe
COCTOSITHUE TIOMYJISIIIMU OPJIAHOB CBU/IETENILCTBYET O 37I0POBbE SKOCUCTEMBI B LIEJIOM.

Bonbiuras wactes nui, Hacensiomux Hixuee [puamypoe, Caxanun u ceBep-
Hoe [IpuoxoThe, mpoBoguT 3umy Ha ceBepe 0. Xokkaino. Ha Kamuarke paiion
3MMOBKH OPJIaHOB B M3BECTHOM CTEIEHHU IEePEKPhIBAETCS C PAHOHOM I'HE3[I0Ba-
Hus. To 1990 r. 90 % sumyrommx Ha XOKKai10 OpJIaHOB COOMpPATUCh Ha MOP-
CKOM TI00epekbe B paiioHe Paycy, rjie KOpMUITUCh OTXOMaMU ITPOMBICTIa MUHTAS,
nosbupas BbINANANIYIO U3 ceTell pri0y. KpyrHblie ckormieHust opiaHoB ObLIn
M3BECTHBI U Ha costoHoBaTOM 03epe Pypen. C nameHueM H0ObIYU MUHTAS OPJIaHbI
nepepacipenesMIMCh 110 APYTUM TepputopusaM. [ IpumepHo B aTOT Xe mepuon
B FOPHBIX PalflOHaX 3aMEeTHO BO3POC/Ia YMCIEHHOCTh 0aMOYKOBOro oJieHs, 1oObIua
KOTOPOTO KaK B LIEJISIX OXOThI, TaK M JIJISI PEryJIsIiui YUCICHHOCTH TIOMYJISIINU
yBenuvyunach ¢ 15 teicsy B 1991 r. mo 45 teicsiy B 1996 . Ocranku moruodumx
SKMBOTHBIX CTaJld UI'PaTh CYLIECTBEHHYIO POJIb B ITUTAaHUHM OPJIAHOB, TIO3TOMY
YaCTh 3UMYIOLIUX IITHI] IePEeMEeCTUIaCh BO BHYTPEHHUE PaliOHbI OCTPOBA.

Hauasno ocenneit Murpaiiuy 6eyioriediux OpIaHOB B Pa3HbIX YaCTSIX apeajia [pu-
XOIMTCS TPUMEPHO Ha OfIHH U T€ K& CPOKU— CepennHy — KoHel| ceHTsi0pst. K koHiry
HOSIOpsT — B ZieKabpe MTHUIIbI 0OBIYHO MPHOBIBAIOT B PAafiOH 3UMOBKH. 3HAYMMBIX pa3-
JIMYUH B CPOKAX MUTPALIMH MITHIL U3 Pa3HBIX PETHOHOB HE BBISIBJICHO, XOTS Y OpJIaHOB
U3 CEBEPHBIX PAiOHOB OHA MOJKET OBITH OoJIee MPOIOJIKUTENbHOM. B Maramanckoit
obnactu oceHHsist Murparus opiaHoB mpoxoaut ¢ 9.09 mo 18.01, na Kamuarke —
¢ 11.09 o 27.12, 8 Huzkuem [ pramypbe —c 10.09 1o 10.12, #a Caxamune —c 14.09
o 23.11. Xuniaukam tpebyercst ot 5 1o 116 mHel, 9To0bl JOCTHYb MECT 3MMOBKH.

[Trunel, Hacensoume nmobepekbe OxoTckoro Mops 3amajaHee 3anusa [lle-
nuxoBa, [Ilantapckue octpoBa u Huxkuee [Ipuamypsne, neTst Ha 10or BOOJb
3armagHoro nobepexbss OXOTCKOro MOpsi Yepe3 HU30BbSI p. AMyp U CEBEPHbII
Caxanun Ha 0. Xokkaino u IOxusie Kypusr. K HuM nprcoeiuHs0TCSI M OpiaHsl,
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oburariue Ha Caxanune. Hekoropast yacTs ntuiy seTuT 3umoBats B [ Ipumopse
u nanee Ha or —Ha Kopeiickuit monyoctpo. Kamyarckue opaHbl 06bIYHO 3U-
MYIOT B IOKHOM YaCTH MOJIyOCTPOBA; JIKIIb HEMHOTHE JIETAT BIOIb OCTPOBHOM
rpsiaet K FOxxubiM Kypunam u, Bo3amokHO, Ha 0. Xokkaino. Yacts ntuil 3aumyer
Ha oCTpoBax ceBepHoil (0. YpyI) u rieHTpanbHOi yacTu Kypuiabckoi rpssl.

Bo BpeMst Murpanuu opyiaHsl COBEpLIAIOT OCTAHOBKH Ha 4-28 1iHeil B MecTax
¢ 67aronpHUsATHBIMU KOPMOBBIMH YCJIOBUSIM, TTO3BOJISIIOLIUMH TITHUI[AM BOCIIOJ-
HUTH dHeprosaTparbl. Hanbosee KpyIiHble TYHKTHI OCTAHOBKH PACIIONIAraloTCsI
B paiiore [1lanTapckux ocTpoBoB, B ycThe p. AMyp, Ha ceBepHoM CaxasivHe U B
okpecTHOCTH MbIca [Torubu (camoe y3koe mecto mponusa HeBesnbckoro mexay
MarepukoM U 0. Caxanut). OOBIYHO MTHIIBI COBEPLIAIOT OHY — [BE JAJIUTEbHbIE
OCTaHOBKH, MIPEXe YeM JOCTUTHYT pailloHa 3UMOBKH.

B Havasie 3uMbl 9acTh mprIIeTEBIINX HA 0. XOKKAM/IO MTHIL IEPEMELIAeTC s Ha
ocrpoBa Kynaumup, Utypyn, [llukoran. OpnaHoB mpuBIeKar0OT MHOTOYHCTICHHbBIE
371eCh JIOCOCH, HEPECT KOTOPBIX MPOMOJIKAETCS IO CEpeIMHbI—KOHIA IeKa0psi.
B aro Bpems Ha FOxuprx Kypunax cobupaercst mo 1480-1660 ocobeit 6enorure-
qux u 160-280 6enoxsocterx opianoB. Ot 40 no 55 % sumyromunx Ha Kypumax
IITUI, COOUPAETCS] HA KPYITHBIX HEPECTHIIUIIAX KETHI, TI€ MOXKHO HACUUTATh JIO
Heckonbkux corer nrull (p. Cnasuasi, 03. Kyitosiiesckoe Ha o. Utypym). Hpy-
rasi 4aCTh MOIYJISIIIUM CPABHUTEBHO PABHOMEPHO PACIIpeiesieHa TI0 KOPMOBBIM
pekaMm, o3epaM M MOPCKOMY nobepexbio. B siHBape — Hauase ¢eBpas opiaHbl
nepeMenarTcs Ha 0. XOKKAM/I0, YTO, BEPOSATHO, CBA3aHO C UCTOIEHHEM KOPMO-
BbIX pecypcoB Ha Kypunax.

Becennsist Murpanus HauMHaeTCsl C cepeluHbl GeBpalist, U K KOHIly MapTa
OONBUIMHCTBO OEJIOIIEYUX OPJIAHOB MOKHAAeT 0. XOKKAMI0, OLHAKO OTHENb-
Hble 0CO0M, MPEeNMYLIeCTBEHHO HEIOJOBO3peJible, MOTYT 3a/IepP>KUBATHCS 10
Masi-HioHsI. BeceHHMe MUTpallMOHHbIE MapLIPYTHI B 11€JIOM ITOBTOPSIIOT OCEHHUE.
Bapociibie opaHbl OSIBIISIIOTCSI B MECTaX THE3[[0BaHUsI B MapTe —HavdaJle arperis,
TOrJ]a KaK MOJIOJ[ble BO3BPALIAIOTCS Ha 3—5 Heesb Mo3XKe.

Besnoneurm opiaHam CBOMCTBEHHA GUIIONATPHS, T. €. BEPHOCTh MECTaM
rHe3/I0BaHMs. B3pocibie 0co0OH, Kak MMPaBUIIO, CTPEMSTCS BEPHYTHCS M 3aHSTh
CBOU I'He3/I0BbIe yYacTKU. MoombiM 0COOSIM B IepBble I'Ofibl CAMOCTOSATEIbHOM
JKHU3HU 9TO CBOMCTBEHHO B MeHblieit ctenienn. Ha ceBepo-BocTounom Caxanute
or 14 no 71 % (8 cpenuem 41 %, n =173) momeuyeHHBIX MTEpeIaTINKAMH B Pa3HbIe
rOJIBI IITEHIIOB ObUIM OTMEUEHBI MO33Ke B paguyce 10 50 KM OT MeCT CBOETo IPOKC-
XOokaeHus Ha cBeT. OfHa U3 MTHIL, JOCTHUTIIAS TTOJIOBOM 3PEIOCTH, 3arHE3AMIIaCh
B 9.14 KM OT MecTa POXKIEHUSI.

O6pa3 xu3HM OeJIoIIeYero OpJiaHa TECHO CBS3aH C BOIOM, TIO3TOMY OCHOBHbIE
MeCTa OOMTaHUsI ATOrO BH/Ia PACIIONIATAIOTCS BOIM3U PHIOHBIX BOLOEMOB — MOP-
CKOT0O MOOEepeKbsi, 3aJIMBOB, 03P U PEK.
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Ha npotsikeHun Bcero apeasia OpiaHbl IPEANOYUTAIOT CTPOUTh PHE3/A Ha Jiepe-
Bbsax. Ha Caxanune, B 6acceitne AMypa 1 Ha OoJiblieit yacTu nmodepexxbs OXoTCKo-
o MOpsI B KaUueCTBe I'HE3I0BOr0 CyOCTpaTa OpJIaHbl IPEUMYIIECTBEHHO UCIIONIB3YIOT
[aypCKyIo JIMCTBEHHHUILY, PEKe PHe3/ISTCS Ha OCHHAX, TOIOJIAX, Y03E€HUAX, Oepesax,
B TOM YHCJIe KAMEHHBIX, U OYeHb PEeJIKO Ha eJiixX U muxTtax. Ha ocrpoBax amypckoit
MOMIMbI HEPEIKO BO3BOMST THe3/1a Ha TaJbHUKaX (KycTooOpa3Hbix uBax). Ha Kawm-
YyaTKe MPEeJIOYNTAI0T KaMeHHY 0 Oepedy. ['He3noBaHue Ha ckajax OoJiblile CBOM-
CTBEHHO MTHIIaM, HacessoIuM mobepexbe Kamuarku, ceBep OX0TCKOro Mops,
[TanTapckue ocTposa u moayoctpos [IImuara Ha ceBepe o. CaxannH. CriocoOHbI
GeJtorieyre OpJIaHbl THE3AUTHCS M HA UCKYCCTBEHHBIX COOPYIKEHHUSIX — CTaphIX
TPHAHTYJISIIIMOHHBIX BbIILIKaX 1 onopax JIDI], Ho aTo mpoucxonut penxko. M3 1200
usBecTHbIX Ha CaxannHe THe3. OesomIednx opyiaHoB yuinb 11 pacrmonokeHsr Ha
oropax JIDII u 2 rHe3na—Ha TpUAHTYJISIIIMOHHBIX BBIIIKAX.

OprnaHbl 00BIYHO YCTPAMBAIOT THE3[A B BEPXHEHN YaCTH KPOHBI MJIK Ha BEp-
LIMHE JepeBa, YTOOBl UMETh CBOOOMHBIN MOIJIET U XOPOLIHI 0030p TEPPUTOPHH.
OmHO rHe3/0 OHU KCIOJIB3YIOT B TEYEHWE HECKOJIBKUX JIET, HO IIPH 3TOM YaCTO
crposT 3anacHble rHesna. Ha Caxanune y onHo# mapsl MOKeT ObITh 10 11 ruesn
(B cpennem 2.9), Ha AMype — 00bruHO He Oostbiie 2-3 (B cpenteM 1.5). Bpems ot
BpEMEHH IITHUIIBI «[Iepee3rKaroT», 3aHIUMasi OMHO 13 3amacHbix rHe3n. Ha Caxanune
u AMype OpJiaHbl TPEIIOYUTAIOT THE3IUTHCS Ha HAUOOJIee KPYIHBIX M CTapbIX
IEepEBbIX B COOOILIECTBE, KOTOPhIE HAMHOTO TTPEBOCXO/SAT IO JUAMETPY CTBOJIA
okpyxarwoiuit gpesocroit (48.5 +14.77 u 33.5 = 13.12 cm, cooTBeTcTBeHHO). [l s
OOUTaHUS OPJIAHOB TAK)KE BaKHO HaJIMYMeE JOCTATOYHOIO KOJIMYECTBA ITPUCA]] HA
I'HE3I0BOM yYaCTKe ¥ OXOTHHYbEH TEPPUTOPHUU.

B 3aBucuMocTH OT coyeTaHUsI IHE3OBBIX, KOPMOBBIX M 3al[UTHBIX KaYECTB
MO>KHO BBIZIEJTUTh HECKOJIBKO OCHOBHBIX THIIOB MECTOOOMTAHUM Oesorieuynx
OpJIAHOB B Pa3HBIX YACTSIX apeaja, pa3InyaroluXCsi 10 CBOUM KOJIOTMYECKHM Xa-
pakTepuctukaM. Ha ceBepo-Bocrounom CaxanuHe 3TO JOJHMHBI pEK B UX HUKHEM
TeYeHUH, Tobepeskbe MEeJIKOBOAHBIX 3aJIMBOB JIAIYHHOI'O THIIA, TOPOCIIHE JIECOM
HeOOoJTbIINEe OCTPOBAa U MOPCKHE KOChI, & TAK)Ke OTKPBITOE MOPCKOe MobepesKbe.
B Huxuem [ Ipuamypbe 0CHOBHBIE MECTOOOHUTAHHSI OPJIAHOB— Oepera KpyIHbIX
U CPeJIHUX I10 Pa3Mepy MEeJIKOBOIHBIX 03€p, TOJHHBI PEK C OCTPOBKAMH Jieca I10-
cpenu Mapeil, KOpeHHOI Oeper AMypa U ero moviMa, MCIelipeHHasi IPOTOKaMH
U 3a/IMBaMH, a TaKKe 0OpsIBHCTOE obepeskbe Tarapckoro mposusa. Ha ceBepe
Oxotckoro mopst 1 Kamuarke Oesoriedne opiaHbl BCTPEYAIOTCSI B TPEX OCHOB-
HBIX THIIAX MECTOOOMTaHHI — B JOJIMHAX PEK, HA MOPCKOM MOOepeskbe, OCTPOBaxX
M CKaJINCTHIX OCTaHIIAX-KEKypax.

Opnanbl IpuUeTaOT B MecTa OyAyIliero rHe3oBaHus B KoHIle ¢peBparis —Ha-
vasie MmapTa. [lepBore 1-2 Hemenu nTULIbI TPOBOAST Ha THE3IOBOM yYaCTKe CpaB-
HUTEJIbHO MaJji0 BpEMEHH, YaCTO M HaJ0JIro yieTasi B Mope Ha oxoTy. Co BTopoit
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MOJIOBHHBI MapTa OpayHoe nmoBeneHue (yXakKMBaHUE, IEMOHCTPAIIHOHHbIE MTOJIETHI
U CllapuBaHUe) IPHOOpETaeT BhIpaskeHHbIN XapakTep. HenmpeMmeHnHbiM aTpubyTOM
SABJISIETCS COBMECTHBIM PEMOHT U BOCCTAHOBJIEHHWE THE3A.

[lepuon kmafku pacTAHYT C KOHIIA MapTa 1o KoHell anpest. C uHTepBaaoM
B 3—4 IHs opJylaHbl OTKIAABIBAIOT 1-2, pexke 3 OeNbIX ¢ GUCTALIKOBLIM OTTEHKOM
OKPYTJIBIX M MOBOJbHO KpymHbIX sitiia Becom 130-140 r. [Nomasmsiouiee 60sb-
HIMHCTBO SIMI OpJIaHbl OTKJIAAbIBAIOT C 8 1o 23 ampesnsi. HacukuBanue HauuHa-
ercs ¢ nepBoro sita u npopoyikaercs 38—40 mueit. Kimanky oborpesaior oba
napTHepa, OJHAKO CaMKa 3aTPayMBaeT Ha dTO BIABOE OOJIbIIIE BPEMEHH — OKOJIO
70% BpeMeHM HHKYOaLIHH.

B nepBble nHM MOsIBIEHKST HA CBET MTEHIbI OPJIAHOB OOJIBIIYIO YaCTh BpeMe-
HU TIPOBOAAT Jieska. Ha TpeTbu —yeTBepThIE CYTKH OHHU y3Ke€ CIIOCOOHBI CHUIETH
U BBINIPALIMBATH KOPM, H3/1aBasi IPU 3TOM CBOEOOPA3HbIA CTPEKOUYIIUH ITHCK,
BBITSIHYB LIEI0 U TPEIela KPbUIbIIIKaMU. B By XHeIeIbHOM BO3pacTe MTEHIIbI
HAYMHAIOT AaKTHUBHO T0JI3aTh 110 THE3JIy Ha 1I€BKaX, a IIePBbI€ MOIMBITKH BCTATh HA
JIaTbl OTMeYaroTCs B Bodpacte 30-35 nHeit.

[lepBbie ceMb HeleNlb KU3HHU MTEHIIOB — ITEPUO]] HHTEHCUBHOI'O poCTa. 3a
3TO BpeMs MTeHIbl HabupaoT 75 % KoHeuHOM Macchl Tena u gocturaiot 80-85 %
pasMepoB ciieTka. HaunHas ¢ maTUIECATOro JHS CKOPOCTh POCTa CHUKAETCS,
[PUYEM CHUKEHUE IIPUPOCTA Y CAMIIOB IPOUCXOIUT ObICTPEE, YEM Y CAMOK. DTO
ompenensieT najbHeIIee pacXokIeHHe pa3MepPHbBIX XapaKTEPUCTHUK, CBA3ZAHHOE
¢ mosoM. PocT ckenera B ocHoBHOM 3aBepuiaetcss K 60-my u 70-My [HIO y caM-
I[OB U CaMOK, COOTBeTCTBeHHO. OKOHYATEIbHBIX Pa3MePOB CaMI[bl JOCTUTAIOT
npubnusuTenbHo Ha 7/-10 gHeil paHble, U MOSTOMY, KakK MPaBUJIO, TIEPBbIMU
MMOKUJAIOT THE3JO.

BsauMooTHOIIIEHU ITEHIIOB HEPEIKO HOCAT ATOHUCTUYECKHUI XapaKTep, 0CO-
GeHHO mepBble 3—4 HeleNMu MOCTHATAIBHOTO pa3BUTHA. FIMEHHO B 3TOT mepuox
Yale BCEro MPOUCXOIMUT PETYISIUA pasMepa BbIBOAKA. XOTSA Ha CBET IMOSABJIS-
1orca 1-3 nrenna, 0ObIYHO [0 BHIJIETA U3 THE3[A JOKUBAET TOJILKO OJMH WM IBa
crnerka. KoHPIUKTBI MeXXIy MITEHIIAMU TTPOOJIKAIOTCSA U B CTapllieM BO3pacTe,
HO MX HAIPSIKEHHOCTH MIOCTENMEHHO 0C/IabeBaeT U He HOCUT $aTabHbIX MOCIIE-
crBuil. [ ITeHIpl MOKMAAIOT rHE3MO BO BTOPOIT iekase aBrycTa B Bodpacte 90-100
mHeit, HO wHorma u paubiie. [loce Boiera nrenisr gepxkarcsa B 200-500 M ot
rHe3/a, EPUOAUYECKH BO3BPAIIasiCh B HEIO HA HOYb M JUISL KOpMeKKH. | locre-
MEHHO MepeMeNIeHHUsI CJIETKOB CTAHOBSATCS BCE LIMPE, W IJIOIAJh OCBOEHHOTO
npocrpancTBa yBennuusaercs 10 20-30 km?. Mosobie opiaHbl TPOIOIIKAIOT
JIEPKAThCS B OKPECTHOCTH I'HE3IOBBIX YYAaCTKOB B TedyeHHe 1.5-2 MecsiieB, HO
B HayaJjie — CeperuHe OKTAOPS MOKUAAI0T PAHOH CBOETO POXKIEHHS.

Cpenuuit pasmep BoiBogka Ha Caxanune cocrasiset 1.37 = 0.12 nrenmna, na
HuwxkHeM Amype — 1.45 = 0.17 nrenna. Ha mpogyKTHBHOCTB OKa3bIBAIOT BIIHMSIHHE
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KaueCTBO MECTOOOMTAHMIA, TOTOHO-KJIMMATHYECKHE PaKTOPbI, TUIPOTIOTUIECKUI
PEKUM KOPMOBBIX BOIOEMOB, KOPMOBbBIE YCJIOBHSI CE€30HA, COCTOSIHUE I'HE3I0-
Boro $oHIa, MPeCcC XUITHUIECTBA MeIBEIEeN U aHTPOIOreHHOe OeCTIOKOMCTRBO.
[IpoayKTUBHOCTH CaXaJTUHCKOM TOMYJISIUKE OeJIorieyero opjiaHa JOCTOBEPHO
camxkanach ot 0.79 cnetka Ha obutaemyio Tepputopuio B 1990-e rogsr mo 0.58
cierka B 2004-2012 rr. IToxoxue TeHIEHIINN HAOTIONAIOTCS B HEKOTOPBIX APYTHX
TOYKAX apeajia— Ha HIKHEM AMype, a TaKKe Y 4aCTH IOMYJISIUUA B CEBEPHOM
[Tpuoxotse.

CooTHolleHrne MOJIOABIX (HEMOJIIOBO3PETBbIX) U B3POCIBIX 0COOEH B IMOITYJIsi-
[[UH OTPaKaeT ee NeMOrpadUIeCcKy0 CTPYKTYPY: B PaCTyIIeH TOMYJIALMHA T0JIsI
MOJIOMIBIX TITHI] OOBIYHO BbIllIE, yeM B coKpaiatouieiics. Ha CaxanuHe u HUKHEM
AmMype B mociiefiHee qecATUIETHE HAMETUIIACh TEH/IEHIIUS K CHYJKEHUIO JIOJIH He-
TI0JIOBO3PEJIbIX 0CODEN B momysisiiuu Oeoruteanx opyiaHoB. B Hawane 1990-x rr. Ha
Caxanmune momozbie ocobu coctabiisun 30-38 %, B 2004 1. Ha 10J110 HETOJIOBO3pE-
JIBIX TITHI] IpuXonuiioch 25 % momymnsanuu, a Kk 2012 1. ona cokpartunack mo 11 %.
Ha Awmype B 1990-e rr. mosnst mosnonsix ocobeit cocrasisuia B cpenteM 28 %. Bo
BTOpOIt mosioBrHe 90-x oHa cHusmmach 10 18-21 %, a B konme 2000-x rr.—mo 17 %.

YMeHblIeHHe 10JIU MOJIOBIX 0COOE MOKET IIPOUCXOIUTh B PE3yJIbTaTe CHU-
skeHust 9GGEKTUBHOCTH BOCIIPOU3BOICTBA MOIMYJISIIIUM, TTOBBIIIEHUSI CMEPTHOCTH
MOJIOIBIX TITUI[ BO BPEMS 3UMOBKHM U MUTPALIMH, JIMOO UX IMPOCTPAHCTBEHHOTO
repepacripeie/ieHus BCJIeT 3a UBMEHEHNEM KOPMOBOKM CHUTYAI[UH.

st olleHKY MONyISIMOHHBIX TpeHmoB Ha CaxanvHe U HUkHeM AMype Obl-
JIM TIOCTPOEHbI MaTPUYHBIE IeMOTrpaduUeCKrue MOJEH, KOTOPbIE TIOKa3aIH, YTO
caxXaJIMHCKas MOMyJIsIIus cokpaiaercs Ha 1.6 % B rox, amypckas—mna 1 % B rop.
[Ipu coxpaneHnn MOJOOHBIX OTPUIIATENLHBIX TEMIIOB IIPUPOCTA CaXaJIMHCKAasI T10-
IYJISIITA ST OPJIAHOB COKPATHTCS BABOe 3a 44 roma, Torma kak amypckas—a3a 70 serT.

[enernyeckast CTpyKTypa MOMYJISALUN OesIoIeyero opjiaHa 0 HaCTOSIIIETO
BpeMeHH He ucciienoBaHa. VI3BeCTHO JHIb, YTO NTHUIIBI U3 Pa3HBIX PEMOHOB
BCTPEYAIOTCS B MECTAX 3UMHHMX CKOIUIEHHH U Ha Ty TSIX MUTPAIHH.

Nayuenue Gesnornednx opiaaHoB Ha ocTpoBe CaxXavH BbISABHIO HU3KHI
YpOBEHb F€HETUUYECKOUM M3MEHUYNUBOCTH, T. €. BHICOKUN MHIEKC BHYTPHIIONYJIS-
uuonHoro cxoxactsa (S) (0.58-0.84). Ilokasaresnb reTepo3uroTHOCTH COCTABHII
npubusuTensHo 0.4 (reTepo3UroTHOCTh B OJU3KUX K HHOPETHOMY COCTOSTHHIO
nonyssnusx ooeraHo He npesbimaet 0.2-0.5).

Beicokuit ypoBeHb reHETUYECKOTO CXOACTBA B OCTPOBHON MOIMYJISIUU Oeno-
IUIEYUX OPJIAHOB CBUIETEIHCTBYET O IIUPOKOM PaCIIPOCTPAHEHUH POICTBEHHBIX
CBsI3€il, a HU3KO€E 3HAYEHUE re€TEPO3UTOTHOCTH — O BO3MOKHOM HHOpHIUHTE. DTO,
OITHAKO, He 00s3aTeIbHO TOBOPUT 00 HHOPEIHOM IENTPECCHH.

CHUKeHHe TeHETHYECKOr0 Pa3HOO0pas3usi MOKET ObITh BHI3BAHO BBICOKOM
CTEIEeHbI0 THE3Z0BOrO KOHCEPBATH3Ma B3POCJIBIX 0CO0eil U duitonarpuein He-
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MOJIOBO3PEJIbIX MTHUILL. TakuM 00pa3oM, «OIU3KOPOACTBEHHbBIE) TEHOTHUITHI MOTYT
HAKaIUIMBATbCS B OMpe/IeJIEHHBbIX 30HaX BOKPYT ydacTka ocHoBaresis. [loxoxkas
CUTyaIusi HaOIIOMAeTC s B MOMYJISIIIHYA MaJaraCKapCKoro opJjiaHa-KpUKyHa, rae
mapbl 4aCcTo 00pa3yroT OusKaiiiine POACTBEHHUKHU: OpaT —cecTpa, pOaUTEeNH —
OBbIBIIIME [TTEHIIBI.

CuuTanoch, YTO OpJIaHbI COXPAHSIOT MOCTOSHCTBO TIAp Ha MPOTSIKEHUH BCEH
JKU3HH, OTHAKO PE3YJIbTAThl MOJIEKYJISIPHBIX T€HETHYECKHUX UCCIIEIOBAHUIM TIOKa-
3bIBAIOT, YTO TTEHIIbI U3 OJHUX U TEX K€ THE3]] MOT'YT OBITh HE MPSIMbIMH CHOCAMH.
OTMeveHbI CTyYau, KOIZa MITEHIIbI U3 OTHOrO THE3/Ia XapaKTEPU30BAJIUCH MHIEKCOM
reHEeTHYECKOTO CXOJICTBA HAa YPOBHE «ycJIOBHBIX» cuOcoB (0.2-0.5), Ho uMeu OTHO-
CUTEJIbHO 0OOJIee BHICOKOE CXOICTBO C IITEHIAMH U3 IPYIUX rHe3/. Takoe BO3MOXKHO,
€CJIU MTPEIIONIOKHUTh YTO CAMKH MOIJIM CIIAPUBATHCS C PA3HBIMM CaMITAMH.

JI106OIBITHO, YTO PACCTOSTHUE MEKIY THE3/IaMH PA3HbIX Map, MTEHIIBI B KOTO-
PBIX JIEMOHCTPUPOBAJIH BBICOKHIT ypoBeHb reHeTuveckoro cxonctaa (0.78-0.96),
cocrasisiio Bcero 1.8-5.2 kM. BoaMoskHO, 4TO maps! ¢ GIM3KO pacIoNoKEeHHBIX
y4aCTKOB MOTYT OOMEHHUBATHCsI MapTHEPaMHU B OpauHblil iepuox. B nHaubosnee
MPOAYKTUBHBIX MECTOOOUTAHUSAX OPJIAHBI MOT'YT 0OpPa30BBIBATH TPYIIIOBbIE
MOCEJIEHU S, TIe PACCTOSTHUE MEXK/y aKTUBHBIMU I'HE3IaMU COKPALIAETCS 10 He-
CKOJIBKMX COTEH U JIaJKe IEeCSATKOB METPOB. BeposiTHO, Takast cTpaTerust THe3I0-
BaHUsl CIIOCOOHA CJTY>KUTh MIPUYUHON JUUTSI TIOJIMTaMHbBIX OTHOLIeHU. [ Iprmepsr
MOJIUTaMHBIX OTHOIIEHU ObUIM OOHAPYKEHbI Y APYTrOro MpeacTaBUuTess poza
Haliaeetus — mamarackapckoro opJjiaHa-KpuKyHa. DTOT BHJ OPJIaHOB, Kak U Oe-
JIOTIJIEYU I OpJIaH, CYMTAJICSI MOHOTaMHBIM. [louTu B moI0BUHE CiiydaeB ObLIO
3aMEY€EHO, YTO B THE3/IOBOM aKTMBHOCTH YUYaCTBOBAJIO OOJIEE IBYX B3POCIIBIX TITHII.

HMupekc reHeTHYECKOrO CXO/ICTBA MEXKY MTEHIAMU Pa3HbIX TMOKOJEHHUM Ha
OJIHOM M TOM K€ THE3IOBOM yUYaCTKE B OJHHUX CJIYYasiX COOTBETCTBOBAJI HH/IEKCAM
cxoncTBa Oe3ycoBHbIX CHOCOB (cpenHee 3Havenue S = (0.88), T. e. ITEHIIBI UMETTH
OITHUX U TeX Ke pomauTesiei. B npyrux ciydasix mTEHIbl pa3HbIX MOKOJEHUM U3
OITHOT'O THE3/Ia OKa3aTuCh reHeTudecku nagekumu (S = 0.42 — 0.44) unu noma-
JlaJIK B KaTeropHio «ycioBHbie cuochy (S = 0.59 — 0.76). MokHO TTpemioKuTh
HECKOJIBKO THUITOTE3, O0BSACHSIONNX HAOMIOMAEMYIO KApTHHY: POJAUTENH «yCJIOB-
HBIX CUOCOBY SIBJISTUCH OJIMBKUMH POICTBEHHUKAMM; Y IITEHIIOB U3 OTHOTO THE3/A
MOTJTH OBbITh pa3Hble OTIIbI; B pa3Hble CE30HBI THE3MOBOM yYaCTOK 3aHUMAJICS
Pa3HBIMH TIApaMU TITHIL.

3HaunTebHAST YaCTh apeasa OeJiorievero opaHa mpesk/ie HaXOAIach B OT-
IaJieHHbIX paitoHax Poccuu, 4To obecrneynBano 3TUM XUIHUKAM 3aLIUTY OT
BMelaTesibCcTBa yenoBeka. OmHako cutyanus ObicTpo MensieTcst. [lorpebHocTr
B YIVIEBOZOPOAAX 00YCIaBIMBAIOT HEOOXOAMMOCTb Pa3BeIKH U OCBOEHUsI Oora-
TBIX TIPUPOIHBIX PECYPCOB Jla)ke B CAMBIX OTHAJIEHHBIX yrosikax. Ha menbde
Ox0TCKOro Mopst 0OHAPY3KEHBI KPYITHbIE MECTOPOKAEHUS HeDTH U Ta3a, 4acThb
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U3 KOTOPBIX yKe pa3pabarbiBaeTcs. [He310BOM apeas Gesomiedero opjiaHa B 3Ha-
YUTETHbHON CTETIEHHU MMEePEKPHIBAETCS C CYIIECTBYIOIIMMU U TEPCIIEKTUBHBIMU
HedTera3oHOCHBIMHU TUIOLIA/ISIMH.

Ha Caxanune pasBenka u 100br4a HepTH BeIeTCSA C CEPEUHBI IIEeCTUAEC -
TBIX T'OJIOB. 32 MCTEKILIUI MEePHO MeCTa OOUTaHHUsI OPJIaHOB Ha CeBepe OCTpOBa
IpeTepIeu CylleCTBeHHble H3aMeHeHus1. [ [pubpeskHble TeppUTOPUH MOKPHIIA
CeTh CEeUCMHUYECKUX MPOoduiIel, MOAbE3AHBIX JOPOT U OYPOBHIX IUIOLIA/IOK. 3a-
METHO COKPATHJIACh IJIONI[A b TPUTOIHBIX JJIsI THE3I0BaHHUS YIaCTKOB MOOEPEKbSI.
CrpoHTenbCTBO TOPOT CIIOCOOCTBOBAJIO MPOHMKHOBEHHIO HACEJIEHUSI B IIPEXKIe
TPYIHOIOCTYITHbIE PAMOHBI, 3aTPSI3HEHHUIO CPEJIbl, POCTY PEKPEAIMOHHON Ha-
rpysku 1 ¢pakropa 6ecriokoricTBa. C Hayanma 2000-x romoB HaYaIOCh MacuITaOHOE
ocBoenue 11esibdoBbIx MecTopokaenuit. B Huskuem [Tpuamypre unTeHCHBHOE
MPUPOIOIOb30BaHue B KOHIle XX B. (B MepBYIO OYepelp, JIeCHAsI U TOPHOMIO-
OBIBAIONIAST TPOMBILIIEHHOCTH) MIPUBEJIO K JIerpafallii PeK, 3HAYUUTETbHOMY
COKPAIIEHHIO TUIOLIA/INA JIECHBIX HAaCaXKIEHUH, KOTOPO€e YCYyryOHIoch KaracTpo-
drYeCKUMHU JIECHBIME TIOKapaMH. DTO CYLIECTBEHHO YMEHBIIUIIO IKOJIOTHYECKY IO
€MKOCTb CpeJIbl [JIsl OPJIaHOB.

B cepenune 90-x romoB mpouuioro CToseTusi OCTpO BCTasia nmpobieMa CBUH-
[[OBOI'O OTPABJIEHUsI OPJIAHOB, MUTAIOLIMXCsI TOTUOIIUMHE MOIPAHKAMU OJIEHEH BO
BpeMs 3UMOBKH Ha 0. Xokkaimo. B 2000 r. ucnonbzoBaHue CBUHIIOBBIX OO€Mpu-
macoB Ha 0. XOKKAaiI0 ObUIO 3aIPENEeHO, U YUCIIO TIOTUONIUX MITUIL B TIOC/IETHUE
rOJbl TIOCTEMEHHO YMEHBIIUIOCh. B HedTenoObIBaOIIMX palioHaAX aKTyaIbHOCTh
npuobperaer mpobiemMa 3arpsi3HEHUst Cpelbl Cbipoil HedpTh0. Heymepennbiit
PBIOHBII TTPOMBICEJT B HEKOTOPBIX palioHaX CIIOCOOEH MMOJOPBaTh KOPMOBYIO Oazy
OpJIaHOB, BBIHY3K/Asl UX MEPEKJI0YaThCS Ha 3aMellaloliie HCTOYHUKHU TTHILH.
OmnpeneneHHbIH yPOH MOMYJISIIIUK OPJIAHOB BCE ellje HAHOCUT OpPaKOHbEPCTBO.

Mayuenwne peakiiiu opaHOB Ha O€CIIOKOMCTBO ITOKa3aJIo, YTO OHA 3aBUCHT OT
Ce30Ha rofia, BpeMeHH CyTOK, THIIa HCTOYHNKA OECIIOKOMCTBa, KOJMYECTBA MITHIL
B TpYIINle, X BO3pacTa U HEKOTOPBIX Apyrux ¢akropos. ['Hesxsnecs ocobu
OCTpee pearupyoT Ha MPUCYTCTBHE YeIOBEKa B OKPECTHOCTH I'He3JIa.

OnuuM u3 3pGEeKTUBHBIX CIIOCOOOB OXPaHbI MTHUIL ABJISETCS CO3[IaHUE OX-
paHsieMbIx OydpepHBIX 30H WM 30H MMOKOsI BOKPYT I'HE3Jl, OXOTHUYBHX yIaCTKOB
u nipucan. bydepHble 30HB HMEIOT 1By XYPOBHEBYIO MPOCTPAHCTBEHHO-BPEMEH-
HYIO CTPYKTYpy. BHyTpenusisi OypepHasi 30Ha, Uik 30Ha aOCOTIOTHOTO MOKOS,
pacrosiaraeTcsi BOKpYT aKTUBHOTO rHe3zna B paguyce 350 M. 3mech B TedeHue
BCETO rofia TIOJIHOCTBIO 3aIPEIIAIOTCS JIIOObIe BUBI XO3SUCTBEHHON M PEKpealiu-
OHHOMH IeSITEJIBHOCTH, U3MEHSIOIIEN 00K MECTOOOUTAHUSI, 4 TAKIKE MMOCEIIEHHE
ee JIIIbMU B rHe310Bo# nepuon. Hapyskuas OydepHas 30Ha, WM 30HA YCIIOB-
HOT'O TIOKOSI, OKPY>KaeT BHYTPEHHIOI 30HY U BKJIIOUAeT B CeOsl aJibTepHATHBHbIE
rHEe3/1a, TPUCa/ibl, MECTa HOYEBOK U KOPMOBBIE YYACTKH, PACIIONIOKEHHE KOTOPHIX
u onpenessier GopMy u pa3mepsl OydpepHOI 30HBI. B 21Ol 30HE momyckaeTcs
OrpaHUYEHHAs] XO3AUCTBEHHAsI U PEKPEAIMOHHAS JI€ATETbHOCTh BHE TIEPUOIOB
YSA3BUMOCTH TITHII, HE MEHSIOIIAsE CTPYKTYPY U KaueCTBO MECTOOOUTAHUI.
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MaccoBoe pasopeHue THe3 OesIoIeYnX OpJIaHOB OYPbIMHU MeIBEASIMU Ha
0. Caxanuu B nepsoit nekamge 2000-x rT. moTpeboOBasO IPUHATHS MEP IO UX 3a-
mure. [TpocThIM ¥ Ha/IE3KHBIM pellleHHeM OKa3asiach yCTAHOBKA METAJTMUECKUX
MOSICOB, TIPETATCTBYIOUIMX 3aJIe3aHUI0 3Bepeit. [ ITUIIbI yCIenHo pa3MHOKaIUCh
Ha 3aIUIIEHHbIX JI€PEBbSIX U BHIBOJUIIM TOTOMCTBO.

B ormenbHBIX ciydyasx o ONTUMHM3AIUU U YBEJIUUYEHUS €MKOCTU Me-
CTOOOUTAHUI PEKOMEHIYETCSI COOPYKEHUE UCKYCCTBEHHBIX THE3M U MPHUCAI.
Hcnonb3oBaHue 3TUX MHCTPYMEHTOB TIO3BOJISIET HATIPABJIEHHO BIUAThH HA TEP-
PUTOPHAJILHOE TIOBEIEHUE TITHUILI, UBMEHSTh IPOCTPAHCTBEHHYIO KOHPUTYPAIUIO
IPaHUIl y9aCTKOB OOMTaHU s, CMELIATh LIEHTP UX TEPPUTOPUAJIBHON aKTUBHOCTH
HY>KHBIM 00pa3oM. DTO OTKPHIBAET BO3MOKHOCTh PelIeHUS] KOHPITUKTHBIX CH-
TyalMii, BOSHUKAIOIIMX [TPU CTPOUTEIHCTBE MPOMBIIIIEHHBIX 0OBEKTOB B paii-
OHaX OOMTAaHUWs OPJIAHOB, a TaK’K€ MPUBJIEKATh IITUIl HA HOBbIE TEPPUTOPHUH.
YcreuHbiit OnpIT MOJOOHBIX MEPOIPUSATHI JOKa3bIBAET 3P PEKTUBHOCTD ITUX
MIPUPOJOOXPAHHBIX MED.

TecHast cBsA3b ¢ MOGEPEXKBAMU U 3aBUCUMOCTb OT «OITHUMAJIbHON JOOBIYMY
nenaet OeJIoTIeYrX OPJIAHOB OCOOEHHO YSI3BUMBIMU ITPH U3MEHEHUH CPeJIbl 0OU-
tanust. OGUTaHWe B paiflOHaX C CYPOBBIM KJIMMAaTOM U TIOIYaC HEMPeICKa3yeMoi
KOPMOBO# CHTyaIuen CpOpMUPOBAIM CTPATETHIO CYIIIECTBOBAHUS dTHX XUIIIHH-
KOB, OPUEHTHPOBAHHY IO, TIPEKJIE BCETO, HA COXPaHEHUE B3POCIIBIX 0CODEI, CIIo-
COOHBIX K pa3MHOKEHHUIO. BbICOKast CMEPTHOCTD HEITOJIOBO3PEJIBIX MITHUII, [TO3IHEE
MOJIOBOE CO3PEBAHME U MeJIJIEHHBIE TEMITbI BOCIIPOM3BOICTBA CHUKAIOT LIAHCHI
OBICTPOro BOCCTAHOBJIEHU S TIONYJIALIMHU B CJIy4ae KPUTUYECKOTO CHUKEHUS YUC-
neHHoCTH. [10aTOMY MOMCK KOMITPOMHUCCA MEKIY 3a/ladaMU [TPOMBIIIJIEHHOTO
Pa3BUTHUS U COXPAHEHHMEM YSI3BUMbBIX KOMIIOHEHTOB OMOJIOIMYECKOTO Pa3HOO-
Opasust ABJISIETCS OCHOBOM CO3/IaHUsA OJIATOMPUATHBIX YCIOBUH IJIsl yCTOMYMBOTO
Pa3BUTHsI BCET'O PETUOHA.

XoueTcs HamesThCH, YTO 3Ta KHHUra Oy/eT CocoOCTBOBATh YKPEIJIEHHUIO
OKOJIOTMYECKHM OTBETCTBEHHOTO IMO/IX0/a K OCBOEHHUIO TIPUPOIHBIX PECYPCOB
Y BOCIIMTAHUIO OCO3HAHHOT'O OTHOIIEHHUSI K TIPOOJIeMe COXpaHEHHUS PEIKUX BUIIOB
SKUBOTHBIX M CPe/Ibl UX OOUTAHMSA.



Summary

This book is dedicated to one of the most unique species of Russian fauna—Stell-
er’s sea eagle, its biology, ecology, evolution, and conservation. It is the result of
many years of our research and is based on the original data collected in different
parts of the range, supplemented with information from the literature.

Steller’s sea eagle H. pelagicus is endemic to the Russian Far East. Steller’s
sea eagle breeding range covers the coast of the Sea of Okhotsk, Pacific coast
of the Kamchatka Peninsula, extending northwards along Olyutorskii Bay and
the Bering Sea coast to St. Paul Bay. Sea eagles inhabit the inland areas of the
peninsula and the southern part of the Koryak Highland northwards to Apuka
and Achaivayam rivers. The southern boundary of their breeding range descends
along the mainland coast of the Tatar Strait (northern part of the Sea of Japan) to
Syurkum Cape (120 km north of Soviet Bay). Sea eagles also inhabit large islands,
such as Karaginskii Island in the Bering Sea as well as Yamskie Islands and Shantar
Archipelago in the Sea of Okhotsk.

Along the mainland coast, sea eagles nest on a narrow coastal strip at most 5
km wide, penetrating inland along the valleys of large and medium-size rivers for
several dozens of kilometers. In the lower reaches of the Amur River, the Steller’s
sea eagle breeding was traced to the Gorin River estuary and areas located as far
as 540 km from the sea coast; however, the major part of the Amur population in-
habits the areas surrounding rivers, lakes, and streams of the Udyl-Kizi lowlands.
On Sakhalin Island, the breeding area of sea eagles in the form of a coastal strip
extends from the western coast of Viakhtu Bay northwards to the Schmidt Pen-
insula and further southwards along the eastern coast of the Terpeniya Peninsula
and Lake Nevskoe. On the Kuril Islands, sea eagles inhabited only the Onekotan
Island; however, reliable facts of nesting of this species on the Kuril Islands in the
last two decades are missing.

The total abundance of this species is estimated at 6000-7500 individu-
als. According to other authors, the population of Steller’s sea eagles numbers
approximately 2300 pairs. In the latest report of BirdLife International (2014),
the population size is estimated at 4600-5100 individuals, including 1830-1900
breeding pairs and 1000-1300 immatures. It should be noted that these numbers
are very approximate.

The largest group inhabiting the Kamchatka Peninsula is estimated at 1200
pairs and approximately 1400 immatures. The second largest group inhabiting the
Lower Amur area and adjacent southern coast of the Sea of Okhotsk comprises
at least 1200 individuals, about a quarter of which are immature birds. Approxi-
mately 65-70 pairs of these birds of prey breed on the Shantar Archipelago. Ap-
proximately 850-880 birds, including 130-140 immatures, inhabit the northern
part of Khabarovsk Krai and Magadan region. On Sakhalin Island, the abundance
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of this species is 1110 birds, including approximately 400 territorial pairs, 140
nonterritorial mature birds, and 170 immatures.

* k ok

Reliable findings of sea eagles of the modern genus Haliaeetus are known since
the late Miocene (10-5 million years ago) from several locations in Asia and North
America. The earliest reference to the modern sea eagle species (H. albicilla)
refers to the upper Pliocene in France (about 2.5 million years ago). Remains of
H. cf. pelagicus (i.e., similar but not identical to the Steller’s sea eagle) are known
for the Late Pleistocene in Japan.

The Haliaeetus genus is divided into two phylogenetic branches. The first
group includes the species with the northern distribution H. albicilla, H. leuco-
cephalus, and H. pelagicus. The second group includes the species with tropical
ranges (H. vocifer, H. vociferoides, H. leucogaster, and H. sanfordi). The Pallas’s
sea eagle (H. leucoryphus) is a species inhabiting tropical regions all year round;
however, it also breeds in the temperate zone of the Northern Hemisphere. Ac-
cording to molecular genetic data, the Pallas’s sea eagle is included in the same
cluster that the northern boreal species.

For more than one hundred years, scientists have debated whether the Steller’s
sea eagle has subspecies. Some authors distinguish two subspecies—the nominal
Haliaeetus pelagicus pelagicus (Pallas, 1811), distributed throughout the range,
and H. pelagicus niger (Heude, 1887), the so-called black eagle inhabiting the
Korean Peninsula. Other authors consider the black eagle as a color variation (or
morph) with a local distribution. In 2008, an adult eagle with a black plumage,
similar to H. pelagicus niger, appeared in the Berlin Tierpark zoo. It was a female
born in captivity in 2001 from the parents that had the nominal color and were
caught young in 1983 in the Lower Amur region. This case indicates that the black
eagle is only a color variation of the Steller’s sea eagle.

* k ok

The Steller’s sea eagle is certainly one of the most spectacular eagles in the
world avifauna. Adult birds have a catchy color acquired on the 6th or 7th year
of life. Their dark brown-graphite body contrasts with the white tail, uropygium,
feathers on legs, white spots on shoulders and forehead, a very large bright or-
ange-yellow beak and yellow paws. Before this, birds changes five types of plum-
age, gradually acquiring the features characteristic of the adult plumage.

The contrast coloration of adult birds apparently has an alarm function, warn-
ing neighbors that the territory is occupied and its borders should not be violated.
Even with the naked eye, a bird sitting on a tree can be discerned at a distance
of 800-900 m! On the other hand, the showy coloration shows that the birds
is ready to breed and can serve to attract a potential partner. Young immatures
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have no showy plumage, which makes them inconspicuous in natural landscapes.
Apparently, the absence of contrasting bright spots in plumage indicates that the
birds is not ready to breed and, thus, does not cause aggression in adult birds.

k ok ok

The Steller’s sea eagle is the largest representative of the genus Haliaeetus:
the average weight of males and females is 4.9-7.5 and 6.8-8.9 kg, respectively.
The body length of males and females is 88 and 102 c¢m, respectively, and the
average wingspan is 200-245 cm. The weight of some birds can reach 9 kg at a
wingspan of 2.7 or 2.87 m, which allows the Steller’s sea eagle to be regarded the
largest sea eagle on the planet.

The large size provides a number of advantages that allow sea eagles to suc-
cessfully exist in the harsh conditions of the coast of Sea of Okhotsk and the
North Pacific. These advantages include the low specific food requirement, as
a consequence, the ability for prolonged starvation, as well as a decrease in the
energy cost of load transportation, providing an opportunity to hunt large prey. A
comparatively smaller ratio of the surface area to the volume of the body allows
sea eagles to reduce the thermal conductivity and energy expenditures for ther-
moregulation, which, in turn, allows them to easily tolerate low temperatures.
Under conditions of strong winds common in the seaside, a large weight load on
the wing makes the flight of these birds more stable.

However, the large size imposes severe restrictions on the activity of these
birds of prey and their ability to use various resources. Sea eagles cannot perform
long-term activities with high energy expenses, and the average duration of flap-
ping flight takes them less than 26 min per day.

In terms of energetics, the large weight is beneficial for predators feeding on
large prey. However, the large size imposes restrictions on the ability to diversify
the ways of hunting, which, in turn, makes the predator dependent on the “opti-
mal” prey and contributes to narrowing its ecological niche.

Due to redistribution of different activities, seasonal adjustment of basal me-
tabolism, and changes in the reproductive behavior, the amount of daily energy
expenses remains close to a certain average “normal” value typical for the birds
with a certain body weight. Daily energy budgets of Steller’s sea eagles nesting
in the vicinity of freshwater bodies in the Lower Amur region and on the coast
of Sakhalin Island do not differ significantly and constitute 1.47 and 1.39-1.46
BM (basal metabolic rate), respectively, excluding the costs of the productive
processes and hidden thermoregulation. Even in winter the energy budget of a
closely related species, bald sea eagle, was similar and amounted to 1.34 BM.

Depending on the foraging conditions of the season, the energy budget of
nesting birds may vary from 1.2 to 1.76 BM, i.e., becomes more strained when
the amount of food is insufficient. The energy balance of individuals in the case
of deterioration of foraging conditions can be maintained by reducing the energy
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spent to those types of activity that are not related to foraging or by reducing the
foraging needs of a family, up to the failure of reproduction. In Kamchatka, up
to 40% of the territorial pairs of Steller’s sea eagles do not breed in unfavorable
years. In the Lower Amur region in 2013, when the availability of fish significant-
ly reduced due to an abnormally high flood, the breeding activity of sea eagles
dropped to almost zero.

The nutritional requirements of adult birds are 840-860 g of fish per day. To
meet the needs of juveniles, parents should bring every day in a middle of breed-
ing season approximately 700 g of fish to a nest with one chick and approximately
1380 g of fish to a nest with two chicks. The total food demands of a family of
sea eagles with one and two chicks are 2401 g (2.6 pcs.) and 3090 g (3.3 pcs.) of
fish per day (the number of pieces of fish with regard to its average weight in the
Lower Amur (940 g) is shown in parentheses).

There are two main foraging strategies of sea eagles—active (active search
and hunting of prey) and passive (passive waiting for prey). The active hunting
is 48-50 times more successful than the passive waiting for prey. However, the
energy cost of passive waiting is 9-10 times lower; as a result, its efficiency is
about 5 times less active than when hunting.

To get the daily portion of food, one adult bird spends 21-28 min of active
hunting. The duration of passive waiting for prey with the same purpose will be
17-20 h. The duration of active hunting is limited by the available energy, whereas
the duration of passive waiting is limited only by the daylight time. The combi-
nation of both these strategies allows sea eagles to maintain their energy balance
at a certain level.

Gathering combines the features of active and passive strategies. Cleptopara-
sitism (piracy) plays an important role in the feeding behavior. The combination
of different hunting strategies and techniques depends on the region, season,
abundance, and spatial distribution of food.

Since hunting in the areas located far away from the nest is accompanied
by additional energy expenses for transport flights, sea eagles tend to build
their nests as close as possible to foraging water bodies (average distance 64.8
m). Out of 1047 nests of Steller’s sea eagles, 75 % were located within 500
m from the shoreline, with approximately 45 % nests being located within a
100-m zone. Approximately 12 % nests were located at a distance of 500--
1000 m from the coast, and only 13 % nests were situated farther than 1 km
from the shoreline.

The “energy portrait” made it possible to reveal the conditions required for
successful breeding of Steller’s sea eagles: (1) the location of nests as close as
possible to the foraging water body; (2) the presence of vast shallow areas not far
from nests with convenient perches for looking out for prey on the shore; (3) the
presence of high steep shores and banks near which stable flow waves are formed
as well as the presence of heated areas above which ascending airflows are formed;
(4) stable feeding conditions during the breeding season (especially its first one
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third); and (5) minimization of energy expenses for activities not related to hunt-
ing (territorial conflicts and disturbance).

k* ok ok

The diet of Steller’s sea eagles consists primarily of fish, birds, mammals, in-
vertebrates, and carrion in different proportions, which depend on the season, re-
gional characteristics, and biotopic confinement of breeding and hunting grounds.

The Pacific salmon plays the key role in the Steller’s sea eagle’s diet, espe-
cially during spawning. Salmonids meet all the traits of optimum prey to which
this predator is evolutionarily adapted. For this reason, the range of Steller’s sea
eagles is associated with the distribution of large Pacific salmon. The penetration
of sea eagles to the upper reaches of rivers is often limited by the distribution of
spawning grounds. Other prey items, the composition of which is highly diverse,
play a subordinate role and become more significant in the diet of the predators
only in the case of shortage of optimal food sources.

In the absence of salmon, their place in the diet of sea eagles is occupied by
other large fish species. In the Lower Amur region, salmon in the diet of sea eagles
is replaced by some freshwater species of ordinary fish. Colonial seabirds play a
crucial role in the diet of sea eagles breeding in the northern areas of the Sea of
Okhotsk in the vicinity of rookeries. In spring, the main hunting objects of sea
eagles on the coast of the Sea of Okhotsk are the newborn pups of ringed seals.
The book analyzes the composition of the Steller’s sea eagle’s diet in different
seasons and different parts of the range.

* ok ok

Even at a cursory glance at the Steller’s sea eagle, the eye catches its unusually
large swollen beak. The skull of the Steller’s sea eagle is larger and heavier than
the skulls of other representatives of the genus Haliaeetus and the entire family
Accipitridae, including vultures (Gyps sp.).

The Steller’s sea eagle’s beak is long and unusually massive compared to other
accipitrides and very high even among sea eagles. The swollen ridge of the maxilla
is formed immediately behind the prokinetic flexible zone above the nostrils, as
a result of which its shape became convex. The swelling strengthens the beak,
because the articulation with the braincase experiences the greatest pressure
when the bird tears large prey: the lower and upper contours of the maxilla are
in tension and compression, respectively. The extended flexible zone ensures a
stronger articulation of the maxilla with the occipital segment of the skull.

Other characteristic structural features of the mandibular apparatus of Steller’s
sea eagles include a hardened mandible, an increased proportion of the outer adduc-
tor (muscle responsible for adducting the mandible and reducing the angle of the
maxilla relative to the frontal bones, which reduces the pressure on the beak base).



SUMMARY 377

The main prey of Steller’s sea eagles is large fish, whose weight may reach 5
kg and more. Anadromous salmon species play the key role in the diet of these
birds of prey. Field observations showed that Steller’s sea eagles are able to eat
approximately 900 g of fish within 3—4 min, because they tear and swallow large
pieces of prey, whereas the white-tailed sea eagle and the golden eagle to the same
job for 18 and 28 min, respectively.

The species that is most close to the Steller’s sea eagle by the skull structure
is the bald eagle, whose diet also consists primarily of salmon and beached stuff.
In both species, the relative size of the nasal fossa is reduced and the maxilla is
enlarged in the vertical plane, which increases its resistance to pressure. The
similarity of morphological features is, apparently, associated with the general
direction of adaptations to feeding on large prey such as Pacific salmon.

Since sea eagles occupy the top position in the trophic chain, they can
accumulate various toxic compounds in their bodies, such as heavy metals
and organochlorines, and the content of these compounds in them can be
much greater than in the environment due to the effect of biomagnification.
Sea eagles are a more suitable object for monitoring environmental pollution.
Currently, these birds of prey have been recognized a universal biosentinel
species that can indicate a problem even when it cannot be detected by the
conventional methods.

Sea eagles accumulate pollutants in feathers, body tissues and eggs. It is
noteworthy that the accumulation of toxic compounds in the tissues of birds can
also occur outside of their nesting areas, for example, during wintering. A known
fact is that the Steller’s sea eagles wintering in Primorye fed on fish poisoned
wit industrial wastewaters. The tissues of Steller’s sea eagles died in winter on
Hokkaido Island (Japan) contained sufficiently high concentrations of DDT and
PCB, comparable to the concentration of these compounds detected in the tissues
of bald sea eagles inhabiting the Great Lakes (USA) as well as in the tissues of
white-tailed sea eagles from the Baltic coast of Europe.

The propensity sea eagles to feeding on dead animals and selective hunting
for weakened or wounded animals, whose tissues often contain lead shot or bullet
fragments, make them prisoners of the situation—environmental pollution with
this heavy metal.

In addition to the high sensitivity to chemical pollution of the environment,
Steller’s sea eagles are highly sensitive to changes in the structure of nesting hab-
itats. Anthropogenic transformation of coastal areas can lead to a decrease in the
occupation of nesting sites, breeding efficiency, disruption of the age structure
of the population, etc. Therefore, the wellbeing of the population of sea eagles is
indicative of the health of the ecosystem in general.
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* %k ok

The majority of the birds that inhabit the Lower Amur region, Sakhalin Island,
and the northern areas of the Sea of Okhotsk spend the winter in the northern
part of Hokkaido Island. In Kamchatka, the wintering area of sea eagles partially
overlaps with the breeding area. Until 1990, as much as 90% of the sea eagles
wintering in Hokkaido concentrated on the sea coast near Rausu, where they fed
on waste pollock, picking up fish fallen out of nets. Large concentrations of sea ea-
gles were known on the brackish Lake Furen. With the decline of pollock harvest,
sea eagles redistributed to other territories. Approximately in the same period,
the abundance of Sika Deer in mountainous areas noticeably increased, whose
harvest increased from 15000 in 1991 to 45000 in 1996 due to game shooting
and regulation of population size. The remains of dead animals began to play an
important role in the diet of sea eagles, and part of wintering birds moved into
the inland areas of the island.

The autumn migration of Steller’s sea eagles in different parts of the range
begins in approximately the same time—mid- and late September. By the end of
November—December, birds usually arrive to the wintering grounds. Significant
differences in the timing of migration of birds from different regions have not
been found; however, sea eagles from the northern areas it may be longer. In the
Magadan region, the autumn migration of sea eagles takes place from September 9
to January 18; on the Kamchatka Peninsula, from September 11 to December 27;
in the Lower Amur region, from September 10 to December 10; and on Sakhalin
Island, from September 14 to November 23. Raptors need 5 to 116 days to reach
the wintering grounds.

Birds that inhabit the coast of the Sea of Okhotsk westward of Shelikhof Bay,
Shantar Islands, and the Lower Amur region fly to the south along the western
coast of the Sea of Okhotsk through the lower reaches of the Amur River and the
northern part of Sakhalin Island to Hokkaido Island and Southern Kuril Islands.
This group is supplemented with the sea eagles inhabiting Sakhalin Island. Part
of sea eagles flies to winter in Primorye and further to the south, to the Korean
Peninsula. The sea eagles inhabiting Kamchatka usually spend winter in the
southern part of the peninsula; only some of the birds fly along the island ridge
to the Southern Kuril Islands and possibly to Hokkaido Island. Some of the birds
spend winter on islands of the northern (Urup Island) and central part of the
Kuril Ridge.

During migration, sea eagles make stopovers for 4-28 days in the areas with
suitable foraging conditions allowing the birds to replenish energy expenses. The
main stopovers are located on Shantar Islands, in the Amur River estuary, on
northern Sakhalin, and in the vicinity of Cape Pogibi (the narrowest place of the
Nevelsky Strait between the mainland and Sakhalin Island). Usually birds make
one or two long stops before reaching the wintering grounds.

Early in winter, part of birds that arrived to Hokkaido move to Kunashir,
Iturup, and Shikotan islands. Eagles are attracted to these areas by the numer-
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ous salmons whose spawning lasts until mid-late December. At this time, up to
1480-1660 Steller’s sea eagles and 160-280 white-tailed eagles gather on South-
ern Kuril Island. As much as 40-55% of birds wintering on Kuril Islands gather on
large spawning grounds of pink salmon (Slavnaya River and Lake Kuibyshevskoe
on Iturup Island): up to several hundred birds can be encountered there. The
other part of the population is relatively evenly distributed over the foraging rivers,
lakes, and sea coast. In January and early February, sea eagles move to Hokkaido,
apparently because of the depletion of food resources on Kuril Islands.

The spring migration begins in mid-February. At the end of March, the
majority of Steller’s sea eagles leave Hokkaido; however, some individuals,
mostly immatures, may stay on Hokkaido until May and June. The spring
migration routes generally repeat the autumn ones. Mature birds return to
their breeding grounds in March and early April, whereas the immatures
arrive 3-5 weeks later.

A characteristic feature of Steller’s sea eagles is philopatry, i.e., the loyalty to
their breeding grounds. Mature birds usually tend to return back and occupy their
nesting sites. Immatures in the first years of independent life exhibit this trend to
a lesser extent. On the northeastern Sakhalin, from 14 to 71 % (on average, 41 %;
n = 173) sea eagles tagged with convention transmitters in different years when
they were chicks were recorded later within a radius of 50 km from the places
where they came into the world. One of the birds that reached maturity nested
9.14 km from the place of birth.

* )k ok

Since the lifestyle of Steller’s sea eagle is closely associated with water, the
main habitats of this species are located near the fish-rich water bodies (sea coast,
bays, lakes, and rivers).

Throughout the range, sea eagles prefer to build nests on trees. On Sakhalin
Island, in the Amur River basin, and on the major part of the coast of the Sea
of Okhotsk, sea eagles preferably use Daurian larch as a nesting substrate. More
rarely they build nests on aspen, poplar, Chosenia, birches (including Erman’s
birch), and very rarely on spruce and fir. On the islands of the Amur floodplain,
sea eagles often build nests on basket willows. In Kamchatka, they prefer Erman’s
birch. Nesting on rocks is more characteristic of the birds inhabiting the coast of
Kamchatka, northern Sea of Okhotsk, Shantar Islands, and Schmidt Peninsula
in the northern part of Sakhalin Island. Steller’s sea eagles are also able to nest
on artificial structures, such as old triangulation towers and power line poles;
however, such cases are observed quite rarely. Out of 1200 nests of Steller’s sea
eagle known on Sakhalin Island, only 11 nests were located on power line poles
and 2 nests on triangulation towers.

Sea eagles usually build their nests in the upper part of crowns or on treetops
to have a free approach and good overview of the territory. They can use the
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same nest for several years, but often build alternate nests. On Sakhalin, one pair
may have up to 11 nests (on average, 2.9); in the Lower Amur region, usually not
more than 2-3 (on average, 1.5). From time to time, birds “move” and occupy
one of the alternate nests. On Sakhalin and in the Lower Amur region, sea eagles
prefer to nest on the largest and oldest trees in the community whose diameter
is much larger than the diameter of surrounding trees in the stand (48.5 = 14.77
and 33.5 £ 13.12 cm, respectively). Sea eagles also need a sufficient number of
perches on the nesting site and a hunting ground.

Depending on the combination of nesting, foraging, and protective qualities,
several basic types of habitats of Steller’s sea eagles can be distinguished in dif-
ferent parts of the range, which differ in their environmental characteristics. On
the northeastern Sakhalin, these are valleys in the lower reaches of rivers, shores
of shallow lagoons, wooded small islands and sea spits, as well as open sea coast.
In the Lower Amur region, the main habitats of sea eagles are represented by the
shore of large and medium-sized shallow lakes, river valleys with forest islands
in the midst of sparse larch peatmoss bog forests, the primary shore of the Amur
River and its floodplain crisscrossed by canals and bays, as well as the precipitous
coast of the Tatar Strait. In the north of the Sea of Okhotsk and Kamchatka,
Steller’s sea eagles are found in three main types of habitats—in the river valleys,
on the sea coast and islands, and on residual outcrops (stacks).

k* ok ok

Sea eagles arrive to the breeding grounds in late February—early March. In
the first one or two weeks, birds spend little time at the nesting site, often flying
off into the sea for a long time to hunt. Starting from the second half of March,
mating behavior (courtship, demonstration flights, and mating) becomes well
expressed. An indispensable attribute of mating behavior is a joint repair and
restoration of the nest.

The egg laying period lasts from late March to late April. At intervals of 3—-4
days, sea eagles lay one or two (rarely 3) white-pistachio rounded and fairly large
eggs weighing 130-140 g. The vast majority of sea eagles lay eggs in the period
from April 8 to April 23. Incubation begins with laying the first egg and lasts
38-40 days. Although the clutch of eggs is incubated by both partners, the female
spends in the nest twice as much time as the male (approximately 70% of the
incubation time).

In the first days after hatching from eggs, sea eagle chicks spend most of the
time lying down. On day 3-4, they can sit and beg for food, uttering a peculiar
chirping squeak, craning the neck, and fluttering the wings. At an age of 2 weeks,
chicks begin to actively crawl over the nest on their tarsi. The first attempts to
stand on their feet are made at an age of 30-35 days.

The first 7 weeks of life are the period of intense growth. During this time,
chicks gain 75% of the final body weight and reach 80-85 % of the size of fledg-
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lings. Starting from day 50, the growth rate decreases (more rapidly in males than
in females). This determines further gender-related divergence of dimensional
characteristics. The growth of the skeleton of males and females is mostly com-
pleted on day 60 and 70, respectively. Males reach the final size 7-10 days earlier
than females and, hence, are usually the first to fledge from the nest.

The relationships between chicks are often agonistic especially in the first
3—4 weeks of postnatal development. It is in this period when the brood size is
usually regulated. Although initially broods comprise 1-3 chicks, only one or two
of them survive to fledging from the nest. Conflicts between chicks continue at
an older age, but their severity decreases and has no fatal consequences. Chicks
leave the nest in mid-August at an age of 90-100 days, sometimes earlier. After
fledging, chicks for some time stay within 200-500 m from the nest, periodically
returning to it for night roosting and feeding. Step by step, fledglings fly to larger
distances and eventually cover an area of 20-30 km?. Immature sea eagles con-
tinue to stay in the vicinity of their nesting sites for 1.5-2 months, but in early
and mid-October leave the area of birth.

* ok k

The average size of Steller’s sea eagle’s broods in Sakhalin and in the Lower
Amur region is 1.37 = 0.12 and 1.45 = 0.17 chicks, respectively. The productivity
depends on the quality of habitats, weather and climatic factors, hydrological
regimen of forage reservoirs, feeding conditions of the season, the state of the
nest pool, brown bear predation, and disturbance by humans. The productivity
of the Steller’s sea eagle population on Sakhalin significantly reduced from 0.79
fledglings per inhabited site in 1990s to 0.58 fledglings per inhabited site in
2004-2012. Similar trends are observed in some other parts of the range—in
the Lower Amur region and in part of the population in the northern area of
the Sea of Okhotsk.

The ratio of young (immature) and mature individuals in a population reflects
its demographic structure: in a growing population, the proportion of immatures
is usually higher than in a declining population. In the last decade, a downward
trend in the proportion of immature individuals in the Steller’s sea eagle popu-
lation on Sakhalin and in the Lower Amur region is observed. At the beginning
of the 1990s, immature birds on Sakhalin accounted for 30-38%, in 2004 the
proportion of immature birds was 25%, and by 2012 it has reduced to 11 %. In
the Lower Amur region, the proportion of immatures in the 1990s was on average
28%, in the second half of the 1990s it decreased to 18-21 %, and at the end of
the 2000s it dropped to 17 %.

The proportion of immature individuals may decrease as a result of reduced
breeding efficiency of the population, increased death of young birds during mi-
gration and wintering, or their spatial redistribution due to change in the foraging
situation.
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To assess the population trends on Sakhalin and in the Lower Amur region,
we constructed matrix demographic models, which showed that the Sakhalin
and Amur populations are gradually reduced at a rate of 1.6 and 1.0% per year,
respectively. If these negative growth rates remain, the Sakhalin population of
Steller’s sea eagles will reduce twice in 44 years, and the Amur population will
halve in 70 years.

k* ok ok

The genetic structure of the Steller’s sea eagle population has not yet been
investigated. It is only known that birds from different regions are encountered
in winter aggregations and on migration routes.

The study of Steller’s sea eagles on Sakhalin Island showed a low level of ge-
netic variation, i.e., a high intrapopulation similarity index (S) (0.58-0.84). The
heterozygosity index was approximately 0.4 (heterozygosity in apparently inbred
populations usually is not greater than 0.2-0.5).

The high level of genetic similarity in the island population of Steller’s sea
eagles indicates a widespread relationship, and the low level of heterozygosity is
indicative of possible inbreeding. This, however, does not necessarily indicate an
inbreeding depression.

The reduced genetic diversity may be caused by a high degree of breeding
conservatism of mature birds and philopatry of immatures. Thus, the “closely
related” genotypes can accumulate in certain areas around the founder’s site. A
similar situation is observed in the population of Madagascar fish eagle, which
often forms pairs consisting of the closest relatives (brothers—sisters and parents—
former chicks).

It was believed that pairs of sea eagles remain constant throughout life; how-
ever, the results of molecular genetic studies show that chicks from the same
nest may not be direct siblings. In some cases, chicks from the same nest had a
genetic similarity index at the level of “conventional” siblings (0.2-0.5), but had
a relatively high similarity with chicks from other nests. This is possible assuming
that females can mate with different males.

Interestingly, the nests of different pairs in which chicks had a high level of
genetic similarity (0.78-0.96) were located at a distance of only 1.8-5.2 km from
one another. Probably, pairs from the closely situated nesting sites can exchange
partners during the mating season. In the most productive habitats, sea eagles may
form group settlements, where the distance between the active nests is reduced
to a few hundred or even tens of meters. Probably, such a nesting strategy can
lead to polygamous relationships. Examples of polygamous relationships were also
found in another member of the genus Haliaeetus—Madagascar Fish Eagle. This
sea eagle species, similarly to the Steller’s sea eagle, was regarded monogamous.
However, in almost half of the cases it was observed that the breeding activity
involved more than two mature birds.
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The index of genetic similarity between chicks of different generations at
the same nesting site in some cases corresponded to the index of similarity of
undoubted siblings (on average, S = 0.88), i.e., these chicks had the same parents.
In other cases, chicks of different generations from the same nest were genetical-
ly distant (S = 0.42-0.44) or fell into the category of “conditional siblings” (S =
0.59-0.76). We can propose several hypotheses explaining this phenomenon: the
parents of “conditional” siblings were close relatives, chicks from the same nest
might have different fathers, and the given nesting site in different seasons was
occupied by different pairs of birds.

* ok ok

Earlier, a significant part of the Steller’s sea eagle’s range was located in re-
mote areas of Russia, which protected these birds of prey from human interven-
tion. However, the situation is rapidly changing. The demands for hydrocarbons
necessitate the exploration and development of rich natural resources even in
the most remote areas. On the shelf of the Sea of Okhotsk, large oil and gas
fields were discovered, some of which are already developed. The breeding range
of the Steller’s sea eagle largely overlaps with the existing and prospective oil
and gas areas.

On Sakhalin Island, oil exploration and production has been performed since
the mid-1960s. Over the past period, the habitats of sea eagles in the northern
part of the island have undergone significant changes. The coastal areas are now
covered with a network of seismic profiles, access roads, and well sites. The coast-
al area suitable for nesting sites has considerably reduced. The construction of
roads facilitated the penetration of population in formerly remote areas and led to
an increase in the recreational pressure, disturbance by humans, and environmen-
tal pollution. Since the early 2000s, a large-scale development of offshore fields
has begun. In the Lower Amur region, intensive nature management at the end of
the XX century (primarily forestry and mining industries) has led to the degrada-
tion of rivers and substantial deforestation of the area, aggravated by catastrophic
forest fires. This greatly reduced the environmental capacity for sea eagles.

In the mid-1990s, there was a problem of lead poisoning of the sea eagles
feeding on wounded dead deer during the wintering on Hokkaido Island. In 2000,
the use of lead ammunition on Hokkaido was forbidden, and the number of dead
birds has gradually decreased in recent years. In the oil-producing areas, the prob-
lem of pollution with crude oil is urgent. Unrestrained fishing in some areas can
wreck the food reserves of sea eagles, forcing them to switch to substitute food
sources. Certain damage to the sea eagle population is still caused by poaching.

The study of the response of sea eagles to disturbance showed that it depends
on the season, time of day, type of the source of disturbance, number of birds in
group, age of birds, and other factors. Nesting birds are particularly sensitive to
the presence of humans in the vicinity of their nest.



