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AHHOTAINA

VlameneHne JsieTHEro HaceJeHMs INTUI[ OEPe30BLIX JIECOB B rpajeHTe 3arpsasHeHus BoiOpocamm Kapa-
famickoro MemeryiaBmIbLHOTO 3aBoja (Yensadbuuckasa obu) ucciemosasu B 2009 r. MeTOOM TOYEUHBIX YUETOB.
C yBesnueHMeM 3arpsA3HEHUs YMEHBINAIOTCA O0Ias IJIOTHOCTBL, BIUIOBOE OOraTCTBO M pas3HooOpasue Hace-
JIEHUS IITHUIl, B COODIIECTBE CHIKAETCH [OJIA AYIJIOTHE3LHUKOB ¥ YBEJIMYMBAETCHA — BUJOB, THE3IAIINXCH
Ha 3eMJle U B BEPXHEM fApyce Jieca. VIaMeHeHUs OOJBINMHCTBA [TOKA3aTeJell HACEJEeHMUs IITUIl OTPaHUYIEHBI

JIOKaJIbHOW Teppuropuelt (6—8 KM oT 3aBoza).

KaloueBble cioBa: HacejleHMe IITUIL, IIPOMBIILIEHHOe 3arpasHeHne, IOxHbIT Ypad.

XapaKTepUCTUKY HACEJIeHUSA IITUI] AT
Ba'KHYIO MH(OPMAIMIO O COCTOAHMUM MECTOO0M-
TaHU U EeMCTBYIOUINX HKOJOTUYECKNX (PaKTO-
pax [1]. He cayuaifHO ITUIBI ZAaBHO MCIIOJB3Y-
IOTCA B 6I/IOI/IHIU/IIQ3.LH/H/I I MOHUTOPUHIE COCTOsA-
HUA OKpy:kamomieil cpensl [2—4]. Ho peaxnun
IITUI] Ha IIPOMBIIIJIEHHOE 3arpA3HEHNe Ha YPOB-
He coo0I11ecTBa M3ydYeHbl 3HAUYNTEJBHO XYKe MX
OMOXMMIYECKNX U OpraHM3MEHHbBIX ITOKa3aTeJell.
ITokasaHo, Hampmmep, YTO M3 BCEX CIIEKTPOB
IIPOMBIIILTIEHHBIX 3aTPA3HUTEIIE 0COOEHHO CUIIb-
HOe BO3/elicTBUE Ha OMOTY OKas3bIBaIOT BBIOPO-
ChbI IPeATIPUATUI IBETHON! MeTaJlIyPrun, cofep-
sKallMe IeJblii KOMIIJIEKC SKOTOKCUKAHTOB: Td-
sxejible MeTaJuiel, SO,, coenuHeHusa dropa u
Ip. [5]. Hanbosiee BbIpasKeHBI M3MEHEHNs Hace-
JIEHV IITULL B JIECHBIX OKOCHUCTEMaX, B KOTOPBIX
3arpA3HEHME CpeJbl COIPOBOMKAAETCA erpasia-
1yelt ApeBecHOi PacTUTEIbHOCTH U YIIPOII[eH -
€M CTPYKTYPBI (PUTOIIeHO3a. BosbImHECTBO 3KO0-
TOKCMKOJIOTMYECKIX JCCJIeOBaHMII Ha IITUIAX
BBIIIOJTHEHO B IIPOMBIIIJIEHHBIX pajioHax EBpo-
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nvl: B I'epmanum, Iloseme, Yexum, CioBakumu,
Dynnannuu, a B Poccun — va KosbekoMm mosry-
octpoBe [6—9]. OcBoenue ¥Ypaja, cBA3aHHOE
IIpesKJie BCETO C PasBUTHMEM METaJIIyPIUYEeCKO
IIPOMBIIIJIEHHOCTY, JIMEET TPEXCOTJIETHIOI JIC-
TOPUIO. 37IeCh COCPENOTOUYEHO OOJIBIIIOE KOJIIde-
CTBO 3aBOJIOB, B OKPECTHOCTAX KOTOPBIX IIPU-
POIHBIE KOMILJIEKCHI II0JIBEPTJIVICH CUJIBHON Je-
rpaganum. HecMoTpa Ha mIMpokoe pacrpocTpa-
HeHJe TEeXHOTeHHBIX JIaHAMAaTOB Ha YpaJe,
HaceJIeHMe NTUI] B HUX U3ydeHo cJabo. Bosb-
IIVHCTBO OPHUTOJIOTMYECKUX JICCJIENOBAHUI B
5TOM pETMOHe IPOBeJeHO B 3amnoBenuukax [10,
11], a Takke Ha TEPPUTOPUAX, MUCIIOIb3YEMbIX
JIJIs ceJIbCKOro [12] 1 jiecHOro X03AMCTBa U PEK-
peanyn [11]. Ha pernoHasibHOM ypOBHe M3yde-
Ha BpeMeHHad AMHaMuKa opHuTodayssl IIpe-
nypaaba un IOxxHOrOo Ypasa (Bamkoprocran),
CBfABaHHAA C KOMILJIEKCHBIM X03AMCTBEHHBIM OC-
BoeHMeM 3Toi Teppuropun [13]. Ha yposHe du-
3UKO-TeorpaduyecKkoil CTpaHbl IIPOaHAIUINPO-
BaHa IIPOCTPAHCTBEHHAsS OPTaHM3AIMA JIETHETO
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HaceJieHusa nTull Ypadga [14]. PaboTsl, mocBAieH-
Hble M3MEHEHMAM HaceJeHUd IITUI] Ha JIOKAJIb-
HOM yYPOBHE, B OKPECTHOCTAX TOYEUHBIX MCTOY-
HJIKOB IIPOMBIIIIJIEHHOTO 3arpA3HEHNA, B Y paJib-
ckoM pervoHe enuHN4HEI [15]. Ha IOxHOM Ypa-
Jle TaKue JICCJIeLOBAaHUA He IIPOBOJUJINCH.

3azada paboTel — XapaKTepUCTUKA M3MeHe-
HUI HaceJieHUsA NITuUI] 6epes3oBuIx JecoB OxHO-
ro YpaJja moj AeiiCTBMEM IIPOMBIIIIEHHOTO 3a-
I'PA3HEHNA C IONbITKOV OIEHUTb BKJIAJ Pa3HBIX
paKTOpPOB B pearumy cooOIllecTBa MITUI] U UX
KOHKPETHBIX BUJOB.

PAMOH PABOT, MATEPVIAJI I METO/IbI

Kapabamicknit MmeneniaBuIbHbIN 3aBOL (HbI-
He 3A0 “Kapabammens”) B Henabuuckoit o0-
JaCTV — TOYEYHBI/ MCTOYHUK MHTEHCUBHOTO
TEeXHOT'€HHOTO 3arpfA3HeHNU:dA, NeCTBYIOUIUI C
1910 r. OcHOBHBIE 3aTPA3HUTENY TUIINYHBI JJIT
OpeIpUATUI HBETHOM MeTaJIyPrum C IJIaBKOMi
pyzmel — 3T0 SO,, IBIIbL U TAMEJBbIE METAJIJIBL
KommuectBo BBIOpOCOB B atmocdepy B 1970—
1980 rr. cocraBaano 140—360 twic. T B rox [16],
B 2008 r. — 9622 T [17]. Herpamaiusa oKpysKaro-
meil cpenbl BOMM3M OpenunpuATUA TOCTUILJIA
CTOJIb BBICOKOI'O YPOBHSA, YTO CTaBUJICA BOIIPOC
0 ero 3akpelTuu. B Oiamekaimmux (o 4 kM)
OKPECTHOCTAX 3aBoJa 00pa3oBaJiacb TEXHOTEH-
Hasf IIyCTOIIb. IIPAKTUYECKN IIOJHOCTBIO OTCYT-
CTBYeT PaCTUTEJbHOCTD, II0YBA CMBITA CO CKJIO-
HOB XOJIMOB BOJIM3M NpeaIpUATHA.

O0beKTaMy 3KOTOKCUKOJOIMYECKIX UCCIeI0-
BaHMII B 9TOM pajioHe cayskuiu nousa [16], mou-
BEHHbIE BOJOPOCJM, COCYIMCThIE pacTeHusa [16,
18—20], mmmariankm [21], mouBeHHble Oecrio3-
BOHOUYHBIe [22], HacekoMmble-puTodaru [16],
MeJIKMe MJlekonuTaromniue [23, 24]. OpHuToso-
rmyeckme paboThl, HACKOJBKO HAaM M3BECTHO,
37ech He ITPOBOIUJINCE.

T'opon Kapabarm pacrososxeH B HOJMHE, BbI-
TAHYTOM B MEPUAMOHAJIBLHOM HAIIPABJIEHUY BIOJIb
JInpmenckoro xpebTa. BeICOTHI BO3BBIIIIEHHOCTE
cocrapiaoT 250—600 m Hax ypoBHeM Mopsd. ITou-
BBl (Oypble TOpPHO-JIECHBIE 1 JI€CHBIE, Cepble I
YepHO3eMbI TOPHO-JIeCHbIE, TOPHO-TIO/I30JIICThIE)
1eOHMCTRIE M MaJIOMOLITHbIe. KamnmaT KOHTHMHEeH-
TaJbHBINA, YMepeHHO XxoJsonubni. CpenHemecad-
Had TeMmIeparypa AHBapsa —16..—17 °C, uiona
+18 °C. IIpomoKMUTeJbHOCTE BEreTaI[MOHHOTO
nepuoga 160—170 mueit. 'omoBoe KoJsmduecTBO
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ocanxoB 430 mM. BbicoTa CHEMXHOTO IIOKpOBa
nocturaet 40 cm [25]. CorsacHo reoboTaHMYec-
KOMY pPalOHMPOBAHMIO, BTA TEPPUTOPUA IIPU-
HAJIJIEXKUT K IIOJI30HE COCHOBO-0epe30BBIX Jie-
coB [0sKHOVI Tairy [26]. OCHOBHBIE TUIIBI Jieca —
COCHAKY Pa3HOTPaBHBIE M BTOPUYHBIE Oepe3Hs-
KJ 3JIaKOBO-pa3HOTpaBHble. MbI IPOBOANIN VIC-
cJenoBaHNsA B 0epe30BHIX Jiecax (B cocTaBe Ape-
BocTOA ntpeodbaanaetr Betula pendula Roth, nmpu-
CyTCTBYIOT Takxe B. pubescens Ehrh., Pinus
sylvestris L., Populus tremula L., Tilia cordata
Mill.,, Larix sibirica Ledeb.).

Ha ocrHoBaHuMm pesyJsbTaTOB IPEABIAYIINX
uccyaenoBauuit [16, 19, 21] BbIgeJEHBI YeTBIPe
30HBI TOKCMYECKOro Bo3aeiicTBuA. IIpobuble yua-
ctxku (Bcero 10) BeIOpaHBI HAMU B CJIEOYIOIIUX
30Hax: 1) coHOBadA: Gepe3HAK Pa3HOTPABHBIN
90—100 set; 3 ydyactka — Ha ior 26 km (Vliab-
MEHCKMII 3allOBeTHUK) U 27 KM, Ha CEBEpPO-BOC-
TOK 32 KM; 2) OydpepHada: Oepe3HAK pa3HOTPAB-
uert 90—100 JeT; 4 yuacTka — Ha for 9 u 12 KM,
Ha ceBepo-BOoCTOK 11 m 18 xM; 3) mMnaxTHaA:
Oepe3HAK MepTBOIOKPOBHEIN 60—70 Jser; 2
y4acTKa — 3 KM Ha 10T 1 5 KM Ha CeBepO-BOCTOK
OT 3aB0Jia; 4) TeXHOTeHHasd IIyCTOIb (3ala Hbli
CKJIOH T. 30J10Tad): OOUH y4acTOK B 1 KM K BoC-
TOKY OT 3aBOJa, AepPeBbsd eNVHUYHBI, COXPaHM-
JIVICh JIMIITb B OBparax, TpaBHHOﬁI IIOKPOB B BUJe
OTOEeJIbHBIX IIATEH, OoJibIllad YacThb IIOBEPXHOC-
TY ToJad; [I0YBa CMbITA, B pe3yJbTaTe 3PO3UN
BO3HNKJIA Pa3BeTBJIEHHAs CEThb OBPAroB IIyOum-
HOIt 1o 3 M. PacnososkeHne mpoOHBIX yYaCTKOB
IOKa3aHoO Ha puc. 1.

Y4eTsl THE3/I0BOTO HAaCeJIeHU:A IITHUI] IIpOBe-
gensl ¢ 20 maa no 12 urora 2009 r. IIpumenann
TOYEYHBII MEeTOoJ ydeTa IITUI] II0 rojocam [27,
28]. Ha ka'xgoM OpoOHOM ydYacTKe 3aJI03KeHbI
4 moCTOAHHBIE YYeTHbIe TOYKM, KOOPAVHATEI KO-
TOPBIX 3apUKCUpPOBaHbl Ipu nomoiyu GPS-Ha-
Buratopa. Paccrodnme MeXay TOYKaMM COCTaB-
JAJ0 B cpenueM (£ ommbra) (296 = 15) m (n =
= 34), YTO MCKJIOYAJO BO3MOKHOCTL JIBOITHOTO
ydeTa OJHOM ITUIBL JTO II03BOJMJIO HAM pac-
CMaTpMBaTh KaXKAYI0 TOUYKY KaK He3aBUCUMYIO
IIOBTOPHOCTb.

YdyeTsl Ha Ka’KJIOM ydYacTKe IPOBeJeHBI
4 paza 3a Cce30H, IPUMEPHO C HEJNIEJIbHBIM WH-
TepBaJIOM, OJHVM YUETUMKOM. 3a OIHO YTPO
IPOBOAMIIN YyY€Thl Ha TPeX-deTbIpeX y4dacTKaxX.
Ilopamox mocenieHMsA y4acTKOB MEHAJM C TeM,
4TOOBI MOKHO OBLJIO OTJIMYUTH IIPOCTPAHCTBEH-
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Puc. 1. Rapra-cxema paiioHa MCCJIEIOBAHNUI B OKPECT-

HocTax Kapabalckoro MmMenensaBMJIbHOTO 3aBOja

(TpeyrosbHUK) €¢ yKasaHueM IIPOOHBIX YYaCTKOB
(kpyoxcxcn)

.*‘

HYIO U3MEHYMBOCTb PErVCTPUPYEMBIX IIOKa3aTe-
Jleli OT BPeMEeHHOM. Y4eThbl BBINOJHAJM C D N0
9 4 MeCTHOro JIeTHETO BPeMEeH!, B CyXyIO IIOro-
Iy Tpu BeTpe He DOoJsiee 3 0aJiIoB IIO IIIKaJe
Bodopra m Temnmeparype Bo3AyXa He HILKeE
+6 °C. IIpomomKMTeIbHOCTD yueTa Ha OJHOM TOd-
ke 5 MuH. IIpn yueTe perucTpupoBaJm BCeX IITUI],
OTMEYEHHBIX KaK II0 TOJIOCY, TaK ¥ BU3YaJILHO.
IIpn pacdere nmpuHMMaJIM NOIylIEHME, UTO IIO-
IOLIMI caMell, CaMKa M caMel] BMecTe, OJlHa CaM-
Ka, "KUJIOoe THe3JI0 WM BbIBONIOK = 1 mapa. O0-
II1ee KOJIMYEeCTBO TOYEeUHBbIX yueToB 160.

IImoTHOCTL HaceJeHMA IITUI] PACCUNUTHIBAIN
no copmyie [27]

D=3-N-c%m,

rae D — nmiaoTHOCTH HaceJIeHus IITUIl, rnap/ KM%
N — koamdecTBO yuTeHHBIX Iap. IIockoJabKy
receHHas aKTMBHOCTBb ITUI[ HUKOT[A HE JOCTU-
raet 100 %, mMCHosb30BaJM KOJMYECTBO IIap,
paBHOE MaKCUMaJIbHOMY 3HAUYEHUIO U3 YeThIPex
YYEeTOB; ¢ — BUJOCIENIN(PUYHBII K03 pUIeHT
(B craTpe [28] Taba. 1, cronbery “E”); n = 3,14.

OO011a4 MJIOTHOCTE HAaCEeJEeHUA IITULL II0JIyde-
Ha CJIOJKEHMEM IIJIOTHOCTEN BCEX OTMEUYEHHBIX
BupoB. Ho nya cpaBHeHMA BUZOBOTO OOMJINA B
Pa3HbIX 30HAX 3aTPASHEHNA UCIIOJIb30BAJIN TOJb-
KO Te BMABI, Y KOTOPBIX OTMEYEHO He MeHee
10 map B cymMe BO Bcex yderax. Ilpu aHanmuse
pacmpenesieHMsa ITUI[ 10 APycaM THE3J0BaHUA
ucroab3oBaHa kjaccuduranma B. I, 3axaposa
[11]. HasBauma supos npusenens! 1o JI. C. Cre-
nauany [29, 30].

PE3YJBTATBI U UX OBCYMIEHUE

OO11a4 IJIOTHOCTh HaceJeHUA ITUIl Depeso-
BOT'O Jleca 3HA4YMMO YMEHBIIIaeTCA C POCTOM 3a-
rpasHeHua (cM. Tabs 1), 3aBUCUMOCTE MOXKHO
BBIPA3UTh JOTAPUPMUUIECKUM ypPaBHEHUEM
(puc. 2). 3ror mokaszaresb B OydepHOil 30He ObLI
Ha ypoBHe (POHOBOTO, B JIECY VIMIIAKTHO} 30HBI
MeHbIlle (POHOBOTO B 3,2, Ha IyCTOIIM — B
7,4 pa3a. BunoBoe pasnHooOpasdme yMeHbIIaET-
cs ¢ pocToM 3arpAsHeHudA. VIHpmekc pasHoobpa-
3usa IIleHHOHa B MMIIAKTHOJ 30HE ¥ Ha IIyCTO-
M 3HAYMMO MeHbIlle ¢poHOBOrO. OOIIIEe KOJm-
YeCTBO YYTEHHBIX BUJOB YIIAJIO B TpaJMeHTe
3arpA3HeHNA Ha Nopanok (cM. Tadu. 1). Cpenaee
KOJIMYEeCTBO BUJOB B y4dUeTaX YyMeEHbIIaJIOCh C
pocToM 3arpA3HEeHMdA, HO 3HAYNMbIE OTJINYUA
oT (POHOBOTO IIOKa3aTeJi OTMEYeHbl B MMIIAKT-
HOJI 30He U Ha mnycrtomu (MeHbIe B 2,8 u
9,4 paza coorBeTcTBeHHO). TakuM obpas3oM, IIpu
IIOITAPHOM CpPaBHEHUM MHTETPaJIbHBIX ITIOKa3aTe-
Jell HaceJeHUA IITUIl Pa3HbBIX 30H (TecT Man-
Ha — YWUTHM) OKa3bIBaeTCsd, UYTO 3HAYMMO OT-
JIMYAIOTCA OT KOHTPOJIA TOJIBKO MMIIAKTHAA 30HA
Y IIYCTOIIIb.

PeaKLU/H/I Pa3HbIX BMOOB Ha TEXHOT€HHOE BO3-
JlelicTBMe HEOOUHAKOBBL PaccMOTPMM TOJIBKO
U3MEeHeHUs B pAny QoHoBad — OydepHaa —
VIMITAKTHAA 30HBI, T. €. YYaCTKI C COXPaHVBIIIET-
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Puc. 2. Viamenenue ofImeii TJIOTHOCTU HACEJIEHUA NTUI Gepe3oBLIX JecoB (map/kM%, cpepHee + ommbKa)
B TpajJiiieHTe 3arpasHeHmus BblOpocamy Kapabamickoro mMenensiaBuIIbLHOTO 3aBOJA

cs ApeBecHOl pacTureJbHOCTHIO. Hacesnenue
TEXHOTEeHHOJ IIycTolIu KpaliHe OeaHO, 371€Ch
THE3[UTCHA TOJbKO OOBIKHOBEHHAs KaMeHKa
Oenanthe oenanthe L., copoka Pica pica L. n
BopoH Corvus corax L. crofa JuIllb 3aJeTaioT.
ITo mepe pocra 3arpsAsHeHNA 3HAYMMO CHU-
’KaeTcs IIJIOTHOCTD HaceJeHus 3a0auka Fringilla
coelebs L. (cpaBHeHMe (POHOBOW ¥ VMMIIAKTHOI
30H, TecT Manna — Yutan U = 11,5, p = 0,0013),
OyporosoBoi ranuku Parus montanus Bald.
(U = 12,0, p = 0,005), MyXOJOBKU-IIECTPYILIKN
Ficedula hypoleuca Pall. (U = 12,5, p = 0,006),
sapauku Erithacus rubecula L. (U = 16,0, p =
= 0,014), necuoro koubka Anthus trivialis L.
(U = 10,0, p = 0,003), 6omabmoit cuuuisl Parus
major L. (U = 20,0, p = 0,03), nmeBuero gposna
Turdus philomelos Brehm (U = 8,0, p = 0,002)
¥ TeHOYKM-TeHbKOBKU Phylloscopus collybita
Vieil. (U = 16,0, p = 0,014). B 6ydepHoit 30He
OTMedYeHO HambOoJIbIllee 00MIVIE CEPOIT MYXOJIOB-
xu Muscicapa striata Pall. (cpaBuenue 0ydep-
HOII M oHOBOM 30H, U = 11,5, p = 0,0013),
uepHoroJsioBoit Sylvia atricapilla L. u camoBoit
S. borin Bodd. cnaBok (cpaBHeHME OydepHOIL 1
MMIAKTHOJ 30H, cooTBeTrcTBeHHo U = 27,5,
p = 0,025 u U = 28,0, p = 0,027), ueueBuUIIbI
Carpodacus erythrinus Pall. (U = 55,5, p = 0,021).
YBennunBaerT o0uaIMe B MMIAKTHOW 30HE II0
CpaBHEHUIO ¢ (POHOBOI JIUIIIL OOBIKHOBEHHA A OB-
canka Emberiza citrinella L. (U = 25,0, p = 0,034).
He usmenserca sHaummo obusme 3ejeHOi Ie-
Houku Phylloscopus trochiloides Sund., nect-
poro nmarsa Dendrocopos major L., oObIKHOBEH-
HOI ropuxBocTKM Phoenicurus phoenicurus L.,
OOBIKHOBEHHOTO KJiecTa Loxia curvirostra L.,
obpIKHOBeHHOI KyKyImnku Cuculus canorus L.
OpHako y 5TUX BUJOB (KpOMe KYKYIIKM) OTMe-
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YyeHa TEHIEHIMA CHIMKEHUA OOMIMA B MMIIAKT-
HOIL 30He.

C yBesnnuyeHmeM 3arpA3HEHUsA M3MeHAEeTCH
CTPYKTypa AOMMHMPOBaHUA coobiiectBa. Cre-
IIeHb TOMMHMPOBAaHNA HamuboJjee MacCcoBOTO BUA
(mapexc Beprepa — Ilapkepa) yBesmumBaeTcsa
(cm. Taba. 1). Ha doHOBOII TeppuTopum mpeod-
JanaioT 340smK (22,0 % ot oO0I1eil mJIOTHOCTH),
OoyporoJsioBasa ramdka (13,2 %), 3eseHasa IeHOY-
ka (8,9 %), myxomoBka-necrpyiuka (7,8 %), 3a-
pauka (6,3 %) n jecHoit korek (5,4 %). B bOy-
depuoit 30He — 3abauk (20,3 %), cepad Myxo-
JoBka (12,8 %), semenaa nmenouxra (10,5 %), my-
xXoJI0OBKa-mectpyruka (9,4 %) u JiecHOV KOHEK
(7,6 %). B MMmakTHOJ 30HE KOJUYECTBO JOMMU-
HAHTOB COKPAaTMJIOCh JO 4YeThIpeX: 3A0JUK
(43,1 %), semenaa menouka (14,7 %), OOBIKHO-
BeHHada oBcAHKA (11,6 %) u cepas MyXOJIOBKa
(10,4 %). Ha TeXHOT€HHOII IIyCTOIIM THE3IUTCH
€IVHCTBEHHBI BUJ — OOBIKHOBEHHAA KaMEHKA.

AHaJsma pacrupeiesieHMd IITUL] 10 TPeIoyun-
TAaeMbIM JpycaM THE3J0BaHUA II0Ka3aJ, 4TO C
yBeJM4YeHreM 3arpA3HeHNA B co0bIecTBe yMeHb-
HIaeTCA OOJIA ITUL[, THE3NAIMUXCA B AYIJIAX, U
BO3pacTaeT — CTPOAIINX THE3J/la B BEPXHEM ApYy-
ce Jieca 1 Ha 3emJie. Bmecre ¢ Tem abcosoTHAA
IJIOTHOCTH HACEJIeHNs BCEX IIePeUVICIIEHHbIX KO-
JIOTUYECKUX TPYHIl YMEHbIIAETCA B UMITAKTHON!
30He II0 CpaBHEHUIO ¢ (pOHOBOI (TadJi. 2).

Perncrpupyemble HaMy yMeHbIIIeHE O0IIeN
IIJIOTHOCTY, COKpallleHe BUAOBOTO HoraTcTBa 1
pasHooOpas3ma HaceJleHUA IITHUI B 30HAX IMIPO-
MBIIIJIEHHOTO 3arpA3HeHus — (peHOMeH, OO0t
IJIs MHOTMX MMIIAKTHBIX PErMOHOB C BBICOKOIL
TEeXHOTEeHHOJ Harpy3Koil. AHaJIOTMYHAA KapTu-
Ha OTMEeYEeHa B OKPECTHOCTAX KPYIIHBLIX IpPei-
OPUATUI IIBeTHON Metasryprum Ha CpenHem



Taobawmwia 2

Pacnpene.ﬂenue OTUIL[ IO JApycaM rHe3JJ0BaHUA B PAa3HBIX 30HAX 3arpAaA3HEeHUA BLIGPO(:aMI/I

Kapabanickoro meaemiaBmiIbHOro 3aBoja (cpegnee + ommoOKa)

Hossa ot obugent miiotHoeTH, %

IlnoTHOCTB, MAp/KM>

Apyc
rHe370Ba- 30Ha 3arpA3HEHNUA
HUA
doHOBaA OydepHasa VMIMITaKTHAA doHOBaA O0ydepuasa VIMIIAaKTHAA
Bepxuunit 29,0 = 2,7 25,0 = 1,7 447 =59 * 132,7 = 11,6 114,7 = 7,2 66,4 = 5,6 **
Hymna 443 + 3,1 27,2 = 2,4 ** 4,9 =20 ** 218,2 = 29,9 133,8 = 15,8 * 9,6 = 4,2 **
Husxamnii 8,9 2.3 22,5 = 2,2 ** 14,5 £ 7,5 57,5 + 22,6 106,6 = 12,0 30,2 = 17,0
3ema 17,8 = 2,2 25,3 £ 2,7 * 35,9 £ 73* 98,7 + 18,7 128,9 = 22,9 53,7 = 11,7 *

Il pu™Me uaH nu e Kykylmkyu, TeXHOreHHas IIyCTOIIb MCKIOYeHbL * OTianunua oT (POHOBOTO ITOKal3aTeJsd 3HAUM-
Mel pu p < 0,05 (F — xpurepnit Pumrepa n t — kpurepuit Creiogenra), ** p < 0,001.

Ypane [15], Ha Kosbckom nosyoctpose [8], B
ropax Ilenrpansroit EBponsbr [6]. B okpecTHOC-
TAX MeJHO-HMKEJIEBOTO 3aBoJa B XapbaABaJTe
B 2001 r. He OTMEUYEHO COKpallleHNs 0bIIelt IIoT-
HOCTM HaceJIeHMs ITUI] II0 CPaBHEHMIO C KOHT-
poJieM, cpefHee UMCJIO BUAOB B ydeTaX MeHb-
ure Ha 16 %, a magekc pasnoobpasua IllenHo-
Ha — Ha 9 % [9]. Boumsu Kapabama (gaske ecom
He YYUTBIBATb TEXHOTEHHYIO ITyCTOIIb) OOIIasd
IIJIOTHOCTH HAacCeJIeHNA COKPATUJIACh II0 CpaBHe-
HUMIO C KOHTpoJeM B 3,2 pasa, CpeJlHee UYUCJIIO
BIJOB B ydeTax — B 2,8 pasa, a unuekc Illen-
HOoHa — B 1,9 paza (cm. Tabs. 1). Menee BbIpa-
SKeHHbII dppeKT 3arpA3HeHMA B XapbABaJiTe
II0 CPaBHEHUIO C APYTMMM 3aBOZAMM CBA3aH, I10-
BUIVIMOMY, C MEHBIIVM YPOBHEM 3arpsA3HEHUA:
B npepuectBytomuii yaeram 2000 r. BaJIOBBIE
BBIOpOCH! coctaBuym okojyo 3000 T [31], Torma
kak B Kapabame B 2008 r. — BTpoe Oousbire
[17]. OpHako ciegyeT OTMETUTH XOTh M PE3KO
BBIPAsKEHHBI, HO JIOKAJILHBIN d(PPeKT BO3JeCT-
BuA BeIOpocoB KM3 Ha Hacenenme mtuil. Obiiasa
IJIOTHOCTH HACEJIEHMA IITUI[ M KOJMYIEeCTBO BU-
JIOB 3HAYMMO OTJIMYAIOTCA OT KOHTPOJIA JIMIIb B
pagnyce 6—8 KM oT 3aBOja.

Peaxknym mHa TexHOTEHHOE BO3IEliCTBUE pas-
HBIX BUJIOB IITUI] 3aBUCAT OT UX DKOJIOTMUECKOIL
crierdukm. ITokazaHo, YTO B YCIOBUAX 3arpa3-
HEHUA JI0JIA TUIIMYHO JIECHBIX BUJOB B HaceJe-
HUM OTul] coxpamtaerca [6—9, 15]. IIpuumHel
TaKOTO CHVIPKEHUA — OTCYTCTBME MECT JIJIS THe3-
JIOBaHMA BCJIEJCTBME Jerpafaliuyi IPeBeCHOTO
Apyca, yBeJaudeHue OecroxoyicTBa BOJIM3U MC-
TOYHMKA BBIOPOCOB, COKpallleHNe KOPMOBOIi Oa-
3blI 1JIA CIIEeIVaIM3VPOBAHHBIX BUIOB. B okpecT-
HocTax Kapabarma ncyesaror 13 HaceJeHUA VI

CHMIKAIOT 00mine HoJsiee ueM B 8 pas3 CUHMUIIBI U
MYXOJIOBKa-IIECTPYILUKA (AYIJIOTHE3THUKN), TPO3-
IIbl (BHAUMTEJIBHYIO YacTh PAalVIOHa KOTOPBIX CO-
CTaBJIAIOT IOYBEHHble OECIIO3BOHOYHBIE, B TOM
4yycJje JAOKIEeBble YepBU) U pAL APYIUX. YBe-
JudeHue oOMIMA cepoil MyXOJOBKU B Oydep-
HOJl 30He II0 CPaBHEHMIO ¢ (POHOBOII CBABAHO C
ee IIpeNoYTeHMEeM y4YacTKOB HEryCTOTrO Jieca C
OTKPBITHIM IIPOCTPAHCTBOM IO VIJIM MEKIY KpPO-
HaMu gepeBbeB [32]. HexkoTopoe mapeskuBaHmE
ZIpeBocTOA B OydepHON 30He OJIATONIPUATCTBY-
eT sTomy Buny. Josa (oT ob1ieil JI0THOCTH) TU-
IIMYHO JIECHBIX BUJIOB B palioHe JCCJeIOBaHMIL
yMeHbIIaeTcsa ¢ 73 % B KoHTpose 1m0 59 % B
VIMIIAaKTHOJ 30HeE.

JI3BecTHO, 4TO MaJi0 3aBMUCUT OT 3arpa3He-
HIA 00MIIMe DKOJIOTMYECKN IIJACTUYHBIX BUJIOB,
THe3AINNXCA B KyCTapHIUKe, Ha IIOAPOCTe, 3eM-
Je [6—9, 15]. Takylo peakUMI0 B OKPECTHOCTAX
Kapabama geMOHCTPpUPYIOT 3ejieHasa I[I€HOYKA,
0oObIKHOBeHHaA ropuxBocTKa. CHUKeHMe 0bnnsa
IIeHOYKN-TEHbKOBKY B MIMIIAaKTHOM 30HE II0 CpaB-
HeHMIO ¢ (POHOBOJI MOKeT OBITH CBA3aHO C Je-
rpajanyeil 1 yxyJlIleHVMeM 3alllUTHBIX CBOJCTB
TPaBAHO-KYCTAPHUYKOBOTO Apyca, e 3TOT BUT,
ycTpauBaeT rae3zna. HanboJsibIlelt IoTHOCTY Ipy
IIPOMEKYTOYHOM YPOBHE 3arpA3HEHUA JOCTUTa-
I0T ca/ioBas, YEPHOroJIOBasA CJIABKM U UedeBU-
I1a, THe3AAIMecd B KYCTapHMKAX, Ha IIOAPOC-
Te, 4aCTO II0 JIECHBIM OITYIIIKaM.

YBeauuenue obunaya 0OBIKHOBEHHOJ OBCAHKMU
¥ OOBIKHOBEHHOV KaMeHKM 00bACHAeTCA X OMo-
TOIIMYECKNUMM IPENIIOYTeHUAMN. OTO BUILI OT-
KPBITBIX MeCTOOOMTaHML, THEe3AIMEeCA Ha 3eM-
Je (OBCAHKA) U B IOJIOCTAX TPYHTa (KaMeHKa), 1
Jlerpazialmsa Jieca 6JaronpuATHa 41 Hux. KameH-
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Ka nuraercsa OECIIO3BOHOYHBIMM, cOOMpasg MX C
IIOBEPXHOCTM IIOYBHI, 1 136eraeT y4acTKOB C T'y-
CcTBIM TpaBocToeM. Ee pacmpoctpaHeHne B paii-
OHEe JCCJIeJOBaHUI OTPAHMYEHO TEXHOTEHHOII
IIyCTOIIIBIO, T/le IIOYTH OTCYTCTBYeT Jirobad pac-
TUTEJHLHOCTb.

JIamenenue pacrnpenesieHusa OTUL] 0 APY-
caM THe3[I0BaHUA B YCJIOBUAX 3arpA3HEHU OT-
MedaJl M B OPYTUX palioHaX JMCCJeLOBaHUIL
HoJssg BUIOB, THE3IANIMXCA Ha 3eMJle U B II0JIO-
CTAX TPYHTa, B OKpecTHocTAXx CpenHeypasb-
CKOTO MEJEIJIaBMUJIBHOTO 3aBOJa YBeJNUMJIAcCh
¢ 33 % B roHTpOJE N0 54 Y B MMIIAKTHOI 30HE
[15], BOsm3u kombuHaTa “CeBeponukess” (Mor-
YeropcK) cooTBeTCTBeHHO ¢ 39 mo 63 % (pac-
cuntaHo 1no: [8]). B mucTBennnIx secax IOsxHO-
ro u Cpenuero YpaJja, a TakyKe B CeBEpPHOIL
Tajire JoJiA AYIJIOTHE3SHVKOB B HACEJIEHUY IITHL]
pes3Ko majaeT Ha 3arpsA3HEHHON TeppUTOPUN
(coorBeTcTBeHHO B 9, 2,2 1 2,4 pasa). Jouaa opy-
IMIX TPYIII B COOOIIIeCTBE MOKET U3MEeHAThCH 10~
pasHOMy B pasHbIX pernoHax. OTHOCUTeJbHOE
obnire TTHUI, THE3OALMXCA B HIKHEM spyce
Jeca, 3HA4YMMO He M3MEeHsFeTCdA B IpajueHTe
3arpA3HeHNA B CpaBHMBaeMbIX perroHax. Jlossa
OTUL], THE3OAIMXCA B BEepXHEM fApyce, yYMeHb-
mraetca Ha CpenHeMm Ypajie, IIOYTM He MeHsET-
cA B OKpecTHOCTAX MoOHYeropcka u yBesdyuBa-
eTcsa B OKpecTHOCTAX Kapabamra. 3ToT adpdexr,
IIO-BUVIMOMY, CBf3aH C Pa3JIMUMAMY PeaKIMii
Ha 3arpsA3HEeHMe PaCTUTEJIbHOCTY PAa3HBIX ApPY-
COB JIeca B BTUX perunoHax. B oxkpecTtHocTax Ka-
pabamra B HamboJbIIIE CTelleHM Ipeodpas3’oBaH
TpaBAHOM fApPYyC, a OPEBECHBINI Apyc Mucue3aeT
nocsenuuM [18]. B ceBepnoit Tatire n Ha Cpen-
HeM YpaJie, HAIIPOTUB, B IIEPBYIO OYepenb BbI-
IIajiaeT OJPeBecHBIN ApyC, & TPaBAHO-KYCTapPHIY-
KOBBIII OoJiee ycroiaus [5, 33]. Pagywmeerca, mpu
BKJIIOUEHNM) B aHAJM3 He TOJIBKO JIECHBIX yYacCT-
xoB IOsxHOrO Ypasa, HO ¥ TE€XHOTEHHOJ IIyCTO-
111 MOYKHO BIUJIETh JICYe3HOBEHNe 13 coobIecTna
BCeX TIPYII, KpOMe THe3AAIIMXCA Ha 3eMJIe.

3ARJIOYEHUE

3arpasHeHne cpenbl Belbpocammu Kapabari-
CKOTO ME[EeIJIaBUJbHOIO 3aBOJa MIPUBOIUT K
YMEHBIIEHNIO 00I1eil IJIOTHOCTY, BUAOBOTO 60-
raTcTBa ¥ pa3HOoOOpas3mus HaceJieHusa IITuUil de-
pe30BbIx JecoB. C yBeandyeHneM 3arpsa3HeHNsA B
Co00IIIeCTBE CHUIKAETCA J0JA NYIJIOTHE3HUKOB
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U yBeJMUYMBaEeTCs NO0JA BUIOB, THE3ANMXCA Ha
3eMJe I B BEPXHEM fApyce Jeca. B To ke Bpe-
MA abcosoTHOe 00MiIMe BceX IPYII yMeHbIa-
eTcda. VI3MeHeHNA okasaTesiell HaceJeHA IITULY
OrpaHMYeHbl JIOKAJbHOM Tepputropueir (6—8 xm
oT 3aBojia). Ha TexXHOreHHOJ IIyCcTOoIlN, TJie II0-
YT OTCYTCTBYET PaCTUTEJbHOCTb, I'HE3JUTCH
eIVHCTBEHHBIII BUJI, XapaKTEPHbI JJA OTKPBI-
TBIX MeCTOOOUTaHNIT — OOBIKHOBEHHAasA KaMeHKA.

Pabora Brinosnena npu nognepsxkke PODI (ripo-
exTol 13-04-00915, 13-04-01229), mporpamMMbl pas-
BUTUA BeAyHux Hay4HbIxX mkoJ (HII-5325.2012.4) n
IIpesumnyma PAH (mporpamma “Musas mpupona”,
npoekT 12-11-4-1026).
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Bird Population in the Forests of the Southern Urals
under the Conditions of Industrial Pollution. Communication 1.
Reactions of Species and the Community

E. A. BELSKII, E. A. BELSKAYA

Institute of Plant and Animal Ecology UrB RAS
620144, Yekaterinburg, 8 Marta str., 202
E-mail: belskii@ipae.uran.ru

Changes in the summer bird population of birch forests in the gradient of pollution with the emissions
from the Karabash copper smelter (Chelyabinsk Region) were studied in 2009 by means of point counts.
With increasing pollution, total density, species richness and diversity of bird population decrease, the
fraction of hole-nesters in the community decreases, while the fraction of species nesting on ground and
in the upper layer of forest increases. Changes in the majority of characteristics of bird population are
limited to a local territory (at a distance of 6—8 km from the plant).

Key words: bird population, industrial pollution, the Southern Urals.
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