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PO PETUCTPALIUIO B WOS

Ysaxcaemsbie yumamersiu, a8mopsbl U peyeH3eHmsi!

MpuxoanTcA BCE Yalle CAbIWATb BOMPOC: BXOAMUT N (A0 CMX NOP) Haww XKypHan B 6a3y AaHHbIX
Web of Science?

Haw »KypHan He BxoguT B «rnaBHyto» 6a3y WoS (Web of Science Core Collection), ucnonosysa
KoTopyto, MHCTUTYT HaydyHo uHPopmaumm CLUA (ISI) paccunTbiBaeT 06LENPU3HAHHBIN MHAEKC
unTtnposaHua SCIE (Science Citation Index Expanded). Ha cailite eLIBRARY.RU ¢aKT BKAOUYEHMS
)ypHana B8 Web of Science Core Collection otobparkaetca Kak «ISI ga», B Hawem cny4vae — «IS|
HeT».

B To Xe Bpema Hall XypHan BKkAtoveH B 6a3y KypHanos Zoological Record, KoTopas Hapsaay
ele Tpems cneumanbHbimu 6asamm durypupyet Ha cainte Web of Science B Tom e cnucke, 4to
n Core Collection. HekoTopble MHCTUTYTbI NPUOBPETAOT AOCTYN He KO Bcem 6a3am AaHHbix WoS,
N NO3TOMY COTPYAHWKK, ncnonblytowme goctyn K WoS, He yBuaAaTt nyHKT Zoological Record. Ho
OH ecCTb.
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Janansumensreis cAsAeHUR

Ecnhu nepekntountbesa Ha 6a3y Zoological Record v BbINONHUTL NOMCK HaLLEro KypHana, obHa-
py*KaTcA cBeXKKue cTaTbu, onyb6/AMKOBaHHbIE Yy HAcC yXKe B KoHue 2016 T.
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¥TOUHOHWD POTYNLTATOD

Buaumo, 4Tobbl CHATL 3TOT BOMNPOC, HAM C/ieayeT NePemMecTUTbCA C NATOW CTPOKM Ha nep-
BYHO...

C Heu3mMeHHOUli 20moB8HOCMbIO K COMpPYyOHUYecmay,
peoKosine2us 3A1eKMPOHHO20 HYpHAAA «[TpuHYUNbl 3KoM02uu»
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N BECEHHE-JIETHEI'O HACEJIEHUA
IHTUL CEBEPHOI'O MAKPOCKJIOHA
KUPI'N3CKOI'O XPEBTA (TAHbB-IITAHD)

JABPAHOB
Jrambepan

KnioueBble cnosa:
OPHUTOKOMMIEKCHI
Heo4HOPOAHOCTb
NPOCTPAHCTBO
CE€30HHOCTb

cpeaa

dakTOopHbI
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Knaccuoukaumns

NNEHbI

CTPYKTYpbl

HUncmumym cucmemamuxu u sxonozuu sxcusomuvix CO PAH,
egemberdi@inbox.ru

AHHoTaumA: CocTtaBneHbl Mepapxmyeckne Knaccudukaumm n BblsB-
NPOCTPaHCTBEHHO-TUMONOTUYECKME CTPYKTYpPbI
BECeHHe-NeTHero HaceneHus NTUL, CEBEPHOro MakpocKaoHa Kuprus-
cKoro xpebTa. C NOMOLLbIO TMHENHOM Ka4yeCTBEHHOM annpoKcMmaumm
paccymMTaHa MHPOPMATUBHOCTb MOJIYYEHHbIX KNacCUPUKALMOHHBIX
N CTPYKTYPHbIX MpPeAcTaB/feHUn, NpoBedeHa OLEHKa CBSA3UM M3MEH-
YMBOCTU coobulecTB ¢ pakTopamu cpedbl. BbiNONHEHbI CpaBHEHMS
N OpraHM3auuM OPHUTOKOMM/IEKCOB B YKa3aHHble ne-

pvoabl U B 3MMHeEe 1 NpeaseceHHee Bpemsa Ha TaHb-LLaHe n AnTtae.

BeCeHHero wu

© MNeTpo3aBOACKUI FOCYAAPCTBEHHbIV YHUBEPCUTET

MonyueHa: 30 maa 2017 roga

BsegeHue

Ha BeceHHUMN n BeCceHHe-NeTHMIN nepunoabl
npPUXoauUTCA nNepuoa rHe3aoBaHMA, ycnew-
HOCTb KOTOPOro onpeaenser ypoBeHb 4YMUC-
NIEHHOCTM NTUL, B TeyeHue roga. [loatomy
BblAB/IEHME OCHOBHbIX HaMpaBAEHUN WU3MEH-
YMBOCTU OPHMUTOKOMMIEKCOB HA pas3pese OT
npearopum [0 BbICOKOFOPUN, OMNMcCaHWe no
BblIAB/IEHHbIM  TPeHAamM HeOoAHOPOAHOCTU
OCHOBHbIX Hace/NleHYeCcKMX NoKasaTenen npea-
CTaBnAeT 0cobbli MHTepec. B aHann3 BKAtoYe-
Hbl AMaupylowme sBuabl NTuy, (Mo obuaunio m
6uomacce), NAOTHOCTb HAceNeHuda, cymmap-
Has 6uomacca, BuagoBoe boratcTBo (obuiee
n ¢$oHOBOE), a TaKKe (ayHUCTUUYECKUI Co-
CTaB OPHUTOKOMMIEKCOB (C yyueTom 0bununs).

MaTtepuanbl

[na nonHoro umkna nogobHbIx paboT npo-
BeAeHbl KpyrnoroguyHble y4yetbl nNTuy, ¢ 16
ntoHAa 1991 r. no 15 uioHA 1992 r. Mo pesynb-
TaTam nojgcyeTta c MOMOLLbIO MeToAa ynopaa0-
YeHHOM KnaccMdPuKaumMm OTAENbHO ANA KaXK-

MopnucaHa K nevatn: 30 noHa 2017 roaa

[0ro YPOBHSA BbICOT (BbICOKOropba, CpeaHero-
pbA, NPeAropba) BbiABMEHbI CE30HHbIE acnek-
Tbl Hacenenua (JaspaHos, 2011). MpaHULbI KX
Nno YPOBHAM BbICOT He BCerga coBnagatort. Tak,
BECEHHMI acneKT HaceNeHua NTUL, B BbICOKO-
ropbAx U cpeaHeropbax HayMHaeTca C Hauva-
Nla anpens un 3aKaH4YMBAETCA B KOHLE TOro Xe
mecALla, B NpeAropbaAx OH Ha4MHaeTcsa BO BTO-
PO NONOBMHE MApPTa M 3aBEPLUAETCA B KOHLE
anpena. Takum obpa3om, BECEHHUN aACMEKT B
BbICOKOTOPbAX U CpeaHeropbax ANTCA OOMH
MecAL, a B npearopbax — nontopa. BeceHHe-
NIETHUIM Nepuos HaYMHAEeTCA BO BCEX MOACAX
C Hayana maA M ONNTCA B BbICOKOTOpbAX 40
cepeguHbl UONA, B CpeaHeropbax — 40 KOHLA
WIONA, @ B NPearopbax — A0 KOHUA MUoHA. Ko-
poye BCero 3ToT nepuon, B npearopbax (4sa
mecsua), B cpeAHeropbsax — TpU mecaua, a B
BblcOKOropbsax — 2.5. OKoH4yaHMe nepuoga
onpeaensetr B Npearopbsx BbirOpaHMe pac-
TUTENbHOCTU, B BbICOKOTOPbAX — Ha4yano npe-
OOCeHHero noxonogaHua. B cpegHeropbAx
MAKCUMaNbHaa NPOLO/IKUTENbHOCTb CBA3aHaA
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OOHOBpPEeMeHHbIM 6narononyynem Mo ABym
dakTopam — Tensao- u BnaroobecneyeHHoCTH.

MeToabl

BeceHHMe M BeceHHe-NneTHUe y4yeTbl NTUL,
npoBeAeHbl B 22 mMecToobuTaHuaAx, B 18 u3
HUX — Ha MapLpyTax, B 4 — Ha 06o3peBaeMbix
yyacTKax (B MasiblX HACeNeHHbIX MyHKTax W
Kolapax). Bcero BecHol ¢ yueTom nponaeHo
220 Km, B BECEHHE-NeTHUM nepuog — 435 Km.
YyeTbl npoBeaeHbl 6€3 orpaHMyeHua Wnpu-
Hbl TPAHCEKTa C NOCAeayloWnUM nepecyeTom
AAHHbIX NO CpeAHerpynnoBbiIM AaNbHOCTAM
obHapy»keHunsa (PaBkuH, JlnsaHos, 2008). B
Ka*kgOM MeCTOOOUTAaHUM C ABYXHELEeNbHOM
NOBTOPHOCTbIO MPOXOAMAM NO 5 KM mapLu-
pyTa. PaccuymMTaHHble Mocsie 3TOro nokasaTe-
M obununa ycpeaHeHbl B npegenax Bblae-
JIEHHbIX CE30HHbIX acrnekToB Hacenenua. Mo
3TMM J[aHHbIM Ha OCHOBe K03¢PMUMEHTOB
cxoncTBa MKakkapa — HaymoBa, ¢ momoLlbto
nporpammbl GaKTOPHOM KnaccudpuKauum Bbl-
ABNEHbl 0COBEHHOCTM cpeapl, Koppenupyto-
WwMe C HeO4HOPOAHOCTbIO HaceneHua NTul,
(Tpodpumos, 1976; Tpopumos, PaskuH, 1980),
COCTaB/IeHbl KAacCMPMKALUM, NO KOTOPbIM
nocTpoeHbl rpadbl cxoactsa. OnA cpaBHe-
HWA MCMNONb30BaHbl Pe3ynbTaTbl YY4ETOB NTUL,
Ha Antae (Ubi6ynuH, 2009). Ha3BaHWA BMAOB
nTuy, gadbl no A. U. UBaHosy (1976), Kpome
yepHo3060ro Apo3ga, CeforonoBOro Luer-
Jla N MACKMPOBAHHOM TPACOry3KMU, KOTOPBLIX,
Bcneq 3a J1. C. CrenaHsHom (2003), cuntanu
OTAEeNbHbIMW BUAAMU C COOTBETCTBYHOLLMMU
3TOMY UCTOYHUKY Ha3BaHuamu. Mo b. K. LWTer-
MaHy (1938) aaHbl Ha3BaHMA TUMNOB ayHbl
M NX COCTaB C HEKOTOPbIMWU AOMNOAHEHUAMM.

B KnaccudpuKaumax ANs KaxKAoro TaKco-
Ha yKasaHbl Nepsble 5 ANMANPYIOWMX BUAOB
(no ux pone B HaceneHwun, %) U OCHOBHble
CYMMapHble MokasaTtenn coobuiects — naoT-
HOCTb HaceneHua (ocoben/km? mnm 10 Km
beperoBon NMHMM Ha BOAOTOKax), buomac-
ca (Kr/km?), Bngosoe u ¢oHoBoe 6oraTcTso.
[danee npuBeaeHO COOTHOWEHWE npeob-
NlaflalolWmx No yucay ocobeit Tmnos dayHbl,
npeacTasButTenn Kotopbix coctasnaatT 10 %
n 6onee ot obwero obunma nTuL. 3atem 3Tu
nokasaTenu npuBeAeHbl MNepeynucineHmem
B TOM Xe nopagke 6e3 ux HaMmeHoBaHMUA.
Yucna 1, 2............... 11 o3HayaloT HOMepa TH-
nos, a 11.1; 12.1 n 1. 4. — HOMepa NOATUNOB.

Pe3ynbratbl

HeoaHOpoAHOCTb HaceneHua NTUL, B Npo-
CTPaHCTBE OXapaKTepM30BaHA MePAPXMYECKOM
N CTPYKTYPHOM KnaccndmKkaumamm. Bropas mns

HUX BbINO/IHEHA HAa TOM U1 UIHOM YPOBHeE pas-
6MeHNs, NO3TOMY HE ABNSETCANEPAPXNYECKON.
Ho oHa BK/IlOYaET 3HAYMMble CBA3U BblLLE Bbl-
6paHHOro Nopora 1 UANKCTPUPYET OCHOBHbIE
TPeHAbl U3AMEHYMBOCTU OPHUTOKOMMIEKCOB B
TMNONOrMYeckom (pakTOpHOM) NPOCTPAHCTBE.

MepapxuuecKan Knaccudpukauma Hacene-
HUA NTUL, B BECEHHUI Nnepuog,

Cucmema HaceneHusA He3acmpoeHHol
cywu

Tunbl HaceneHus:

1 — BbICOKOTFOpPHbIN 1IyroBon (aIbNUACKKX U
cybanbnUNCKMXNyros; nuaepbinoobmanto, %—
rMmananckui BblopoK (Leucosticte nemoricola
Hodgson, 1836) 32, ropHbiit KoHeK (Anthus
spinoletta Linnaeus, 1758) 15, 6nenHas 3asu-
pywka (Prunella fulvescens Severtzov, 1873)
N KpaCHOLWANOYHbIN BbIOPOK (Serinus pusillus
Pallas, 1811) no 9, knywwuua (Pyrrhocorax
pyrrhocorax Linnaeus, 1758) 8 / nupepbl no
buomacce, %: Kaywuua 33, TemHobptoxmi
ynap (Tetraogallus himalayensis G.R. Gray,
1843) 15, rumanairickuin BblopoK(Leucosticte
memoricolla Hodgson,1836) 11, KeKAuk
(Alectoris kakelik J.E. Gray, 1830) 7, cu-
3bli ronybb (Columba livia Linnaeus, 1789)
6; 276 / 18; 20 / 17; tnbeTtckoro 59, MOH-
ronbckoro 21, cpeansemHomopckoro 11);

2 — BbICOKOTOPHbIM CKaNbHO-CTIaHNKOBbIN
(apuoBbIX CTNAHWMKOB, CKAN M OCbiNen; manas
po3oBasyeyesunua (Carpodacus rhodochlamys
J.F.Brandt, 1843)25,4epHorpyaan KpacHolemn-
Ka (Calliope pectoralis Gould,1837) 14, bnepa-
HaA 3aBMpYyLLKa 10, KpacHobptoxasa ropuxBocCT-
Ka (Phoenicurus erythrogaster Guldenstadt,
1775) 8, KpacHOWano4HbIA BbOPOK 7 / Ke-
KNuK 23, Knywuuya 15, manaa pososas vedye-
Buua (Corpodacus rodochlamus Brandt,1843)
13, yepHana BopoHa (Corvus corone Linnaeus,
1758) 10, copoKa (Pica pica Linnaeus, 1758)
7; 435/34; 26/23; Ttuberckoro Tuna day-
Hbl 41, MOHronbckoro 27, KuTtalickoro 15);

3 —cpeaHeropHbI necHol (ap4oBbIX U eno-
BbIX /1eCOB; pbixKewwelHana (Parus rufonuchalis
Blyth,1849) n 6onbwana cuHuubl (Parus major
Linnaeus, 1758) 15 1 12, copoka 11, 3apHU1YKa
(Phylloscopus inornatus Blyth, 842) 9, xenTo-
rpyabii KHasek (Parus flavipectus Severtzov,
1873) 8 / yepHas BopoHa 41, copoka 27, Ba-
xupb (Columba palumbus Linnaeus, 1758)
9, yepHbln aApo3g (Turdus merula Linnaeus,
1758) 4, maiiHa (Acridotheres tristis Linnaeus,
1766) 3; 159/14; 28/20; esponeiickoro tuna
dayHbl 42, KUTaUCKOro 22, cpeanu3emMHOMOp-
cKoro 11, MoHrosnbcKoro n cnbupckoro no 10);
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4 — cpeAHEropHbIiA NYroBo-KYyCTapHUKOBbIM
(nyroctenei n KycTapHWMKOB CO CKajslaMn M
OCbINAMMW; YepHoropnas 3asupyLwwKa (Prunella
atrogularis Brandt,1844) n 4epHOroN0BbIN Ye-
KaH (Soxicola toquata Linnaeus, 1766) no 11,
ropHasa oBcAHKa (Emberiza cia Linnaeus, 1766) n
TeHbKoBKa (Phylloscopus collybita Vieillot,1817)
no 9, necHol KoHek (Anthus trivialis Linnaeus,
1758) 8 / bopoaatan Kyponatka (Perdix daurica
Pallas, 1811) 18, keknuk 14, yepHan BopoHa 9,
copoka 7, asaH (Phasianus colchicus Linnaeus,
1758) 6; 752/46; 43/36; eBponenckoro Tuna
dayHbl 24, moHronbckoro 17, TpaHcnaneap-
KToB 12, cpegusemMHOMOpcKoro Tuna 11);

5 — npearopHbln cagoBoO-CTenHoM (cTe-
nen n A610HeBbIX Caf0B; YepPHO300bIM ApO3A,
30, ceporonosbiit weron (Carduelis caniceps
poronisi  Vigors, 1831) 18, 00bIKHOBEH-
Has oBcAHKa (Emberiza citrinella Linnaeus,
1758) 9, 3s6nuk (Fringilla coelebs Linnaeus,
1758) 5, 6enowano4yHas oBcAHKA (Emberiza
leococephalos S.G. Gmelin, 1771) 3 / yepHo-
306bI  apo3n (Turdus atrogularis Jarocki,
1819) 36, cu3bii ronybs 10, rpay (Corvus
frugilegus Linnaeus, 1758) 8, 6opoaaTtan Ky-
ponaTka 6, Kekauk 5; 913/67; 42/34; espo-
nenckoro tvna ¢ayHbl 44, cunbupckoro 35);

6 — npearopHbIM MNOMMEHHO-NecHoM (no-
nesoi Bopober 29, manHa 9, 6enowanoyHas
OBCAHKa 7, KoHonaaHka (Cannabina cannabina
Linnaeus,1758) 5, ropHas oBcAHKa 4 / dpaszaH 25,
ManHa 14, Keknuk 11, cu3bint ronybb 1 nonesoi
Bopoben (Passer montanus Linnaeus, 1758) no
8; 1107/94; 37/34; tTpaHcnaneapkToB 32, eB-
poneinckoro tTuna ¢ayHbl 25, cubupckoro 11);

7 —NpeAropHbIN NONYNYCTbIHHbIN (KAaMeHKa-
nnacyHbA 29, rpay 23, o6bbIKHOBEHHAA OBCAH-
Ka 12, ranka 11 u KameHKa-naewaHKa 8 / rpay
67, ranka 16, KameHKa-NAACYHbA 6, 0ObIKHO-
BEHHAA OBCAHKAa 3 M NOMEBOWN XaBOPOHOK 2;
172/24; 14/11; eBpONeicKoro u MOHro/bCKOro
TMNoB ¢payHbl no 36, TpaHcnaneapkTos — 18);

8 — npearopHbI Noneson (nonen Knesepa
M MWeHnLbl; CTENHON M NONEBOM *KaBOPOHKMU
25 n 21, ckBopey, 15, ropHbIi KoHek 11, be-
lolwanoYyHas OBCAHKA 8 / cTenHoM »KaBopo-
HOK 30, ckBopel, 23, N0NeBOM XaBOPOHOK 15,
yepHas BOPOHa 6, ropHbIA KoHeK 5; 357/18;
18/16; cpeaM3eMHOMOpPCKOro Tuna o¢ay-
Hbl 26, eBponeKckoro 25, TpaHcnaneapKTos
21, cnbupckoro Tmna 14, Tmbetckoro 12).

Cucmema HacesneHUs 3aCMPOEHHbIX Me-
cmoobumaruli

Tunbl HaceneHua:
9 — BbICOKOTOPHbIX MOCENIKOB (FrMManaiCcKmnia

BbIOPOK 31, copoKa 17, KpaCHOLWAMNOYHbIM Bbto-
POK 16, cu3blii ronybb 8, bnegHan 3aBMpYyLLIKA
6 / copoka 33, yepHaa BOpPOHa 24, cu3blii ro-
Nny6b 20, rumanaickui BbIOPOK 6,Knywimua 5;
939/105; 13/13; Tnbetckoro Tuna ¢ayHbl 31,
cpeansemHomopcKkoro 25, esponelickoro 21);

10—cpenHeropHbIx NOCenKos (cu3bliironybb
38, manHa 20, copoka 20, KpaCHOLAMNOYHbIN
BblOPOK 10, 4epHan BOpoHa 8/ cn3binronybo48,
YyepHas BOpoHa 21, copokKa 19, maiHa 11, Kpac-
HOLLANOYHbIN BbOPOK 0,4 ; 2000/460; 7/7; cpe-
An3emHomMmopckoroTnna 50, eBponeiickoro 27);

11 — npearopHbIX Nocenkos n Kowap (po-
MoBbIN (Passer domesticus Linnaeus, 1758) u
nonesoi Bopobbu 35 1 33, maitHa 7, ckBopel,
6, manaa ropnuua (Streptopelia senegalensis
Linnaeus, 1766) 3 / nomosbiii Bopobein 17,
rpay 16, maiiHa 14, noneson Bopobei 12, cu-
3bIi ronybb 9; 7042/450; 40/38; TpaHcnane-
apkToB 70, eBponeiickoro tuna dayHbl 14);

Moatnnbl HaceneHua:

11.1 — KpynHbIX Nocenkos (4OMOBbI M No-
neson Bopobbn 38 M 36, ckBOpel, U MalHa
no 7, cusblt ronybb 2 / AOMOBbLIN U NOEBOW
BOpobbM 22 u 16, maHa 16, cu3bIi ronybb
13, ckeopey, 11; 8772/465; 37/36; TpaHcna-
neapkToB 76, eBponenckoro tmuna ¢ayHbl 10);

11.2 — manbix nocenkos wu kKowap (mo-
MOBbIA M noneso Bopobbu no 20, rpad
13, 3a6amk 10, maHa 8 / rpay 43, Konb-
yataa ropavua  (Streptopelia  decaocto
Frivaldszky, 1838) 11, uepHas BopoHa 10,
maliHa 9; 3583/420; 16/16; TpaHcnaneap-
KToB 40, eBponeiickoro Tuna d¢ayHbl 37).

Cucmema naceienus 600H0-0K010600HbBIX
cooouecme

12 — PeyHOM TUN HaceneHua (ropHas uU ma-
CKMpOBaHHanA Tpacoryskn 35 n 32, bypas onan-
Ka (Cinclus pallasii Temminck, 1820) v onan-
Ka (Cinclus cinclus Linnaeus, 1758) 18 n 13,
cuHAa ntuua (Myophonus caeruleus Scopoli,
1786) 2 / bypas onanka 36, macKMpoBaHHanA
TpAcorysKa (Motacilla percenata Gould, 1861)
20, onsanka 19, ropHas TpAacoryska (Motacilla
cinerea Tunster,1771) 16, cuHaa ntuua 9;
839/32; 5/5; TpaHcnaneapkTos 48, cpeamsem-
HOMOPCKOro TMna ¢ayHbl 32, Kutaickoro 20);

MoaTnnbl HaceneHua:

12.1 — BbICOKOTOPHbLIX U CpesHEeropHbIX
pek (ropHas W MaCKMpPOBAHHAsA TpACOrys-
Ku 44 n 19, bypaa onsnka u onanka 19 um
15, cuHas nTuua 3 / 6ypaa onanka v onan-
Ka 36 u 22, ropHaa TpAacoryska 18, cuHAA
ntMuya 12, mMackuMpoBaHHaA TpAcoryska 11;
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854/35; 5/5; TpaHcnaneapKtoB 60, KUTAMCKO-
ro Tuna ¢ayHbl 22, cpeansemHomopckoro 19);

12.2 — npearopHbix pek (MackMpoBaH-
Has W ropHaa Tpsicorys3km 60 mn 18, bypasn
onanka v onanka 15 u 7 / macKkMpoBaH-
Haa TpAcory3ka 43, 6ypas onanka u onan-
Ka 36 u 12, ropHas Tpscoryska 9; 808/27;
4/4; cpepmsemHoMmopcKoro Tuna d¢ayHbl 60,
TpaHcnaneapkToB 25, KkuTakckoro tuna 15).

Mepapxuueckana Knaccudpukauma Hacene-
HUA NTUL, B BECEHHe-NeTHUI nepuog,

Cucmema HacesneHus He3acMpoeHHol
cywu

Tunbl HaceneHua:

1 — BbICOKOrOpHbIM nyrosoi (anbnuim-
CKMX U cybanbnUMUCKUX NYroB; rMManamcKui
BbIOPOK 35, TOpHbIA KOHEK W KOHOM/JAHKA
no 8, KPacHOLWAMOYHbI BbOPOK 7, KaMeHKa
(Oenanthe oenanthe Linnaeus, 1758) 6 / kny-
wuya 23, TemHo6ptoxmMn ynap 22, rumanamn-
CKUI BblOPOK 13, anbnuinckan ranka (Graculus
graculus Linnaeus, 1766) 6, yepHaa BOpPOHa
5; 550/34 ; 50/27; tubetckoro Tvna dayHbl
58, MoHronbckoro 14, esponeickoro 11);

2 — BbICOKOTOPHO-CPeaHEropHbIi 1ecoBo-
KYCTapHMKOBbIN (apyoBbIX W €/10BbIX NECOB,
KYCTapHWKOB CO CKaJlaMU U OCbINAMU; 3apHUY-
Ka 16, obbikHOBeHHan YeyeBuua (Carpodacus
erytrinus Pallas, 1770) n cepana cnaBKa (Silvia
communis Latham,1787) no 8, 3eneHaa ne-
HouKa (Phylloscopus trochiloides Sandr. 1837)
7, KpaCHOLLAMOYHbIM BbIOPOK 6 / YyepHas Bo-
poHa 23, KeknukK 15, copoka 8, manHa 6, Kny-
wuua 5; 717/48; 88/49; Kutalickoro Tuna
¢dayHbl 24, eBponeickoro 23, cubupcko-
ro 17, Tubetckoro n moHronbckoro no 10);

MoaTunel:

2.1 — BbICOKOTOPHbIN CKa/IbHO-CTIaHUKOBbIN
(ckan, ocbinei M apyoBbIX CTAAHUKOB; YEpPHO-
rpyaaa KpacHowerka 12, manaa po3oBas ye-
YeBMLA WM KPACHOLIAMOYHbIA BbOPOK no 11,
3apHUYKa 8 / KekaukK 29, Kaywuua 13, copoka
9, yepHasa BOpOHA 8, Manasa po30Ban YeyeBu-
ua 6; 630/47; 62/37; kuTackoro Tuna ¢ayHbl
27, TnbeTckoro 22, MOHronbckoro 18, cpe-
AN3EMHOMOPCKOro M eBponeickoro no 11);

2.2 — cpeaHEeropHbIA Neco-KyCTapHMKOBbIN
(necoBMKycTapHUKOB;3apHUYKa21,cepancnas-
Ka 11, 3eneHaa neHo4kKa 9, yeyeBunua 7, manHa
4 / yepHana BopoHa 33, maiHa 9, ¢dasaH 8, copo-
Ka 7, KeKAuK 6; 775/48; 69/46; eBponenckoro
TMna dayHbl 30, KUTalickoro 22, cnbupckoro 21).

Tunbl HaceneHuA:

3 — cpegHeropHbIN NyroBo-cTenHon (cepasn
CNaBKa 22, 4epHOro/1I0BbIN YeKaH 13, ken4yHas
(EmberizabrunicepsBlyht,1841)uropHasoBCAH-
KM 121 11, KoHonnAaHKa 10 / Keknuk 46, copoKa
7, cepas cnaBKa 6, YepHaa BOPOHA U Ken4yHas
oBcsHKa no 5; 548/33; 42/26; eBponenckoro
TMna ¢payHbl 38, TpaHCNANeapKTOB U Cpean3em-
HOMOPCKOro TMna no 32, MOHro/sibckoro 23);

4 — npepropHbI necoctenHon (crenen,
NOMMEHHbIX N1I€COB M NONEN NWeHUUbl; Mno-
NeBOM, AOMOBbBIM M YepHOrpyabii Bopobbu
(Passer hispaniolensis Temminck, 1820) 14, 7
n 4, 10XHbIN conoselt (Luscinia megarhynchos
Ch. L. Brehm, 1831) 6, »kenyHas OBCAHKa 5
/ dasaH 14, cusbihi ronybb 11, maiHa 9, no-
neson Bopobelt n ckeopey no 5; 1057/67;
71/57; eBponeickoro n cpeam3eMHOMOPCKO-
ro TMnoB ¢ayHbl No 32, TpaHcnaneapkTos 25);

MogTunel:

4.1 — necoctenHol (necos u cTeneu; no-
nesomn Bopober 11, OXKHbIA conosen 8, yep-
HOTpyabli WM WHAWNCKUN BOpobbWU (Passer
indicus Jardine et Selby, 1831) n ceporono-
Bbl weron no 6 / dasaH 16, cusbli ronybb
11, manHa 10, copoka 5, ckBopeuy, 4; 1244/87;
68/57; eBponelickoro Tuna ¢ayHbl 40, cpeau-
3eMHOMOpPCKoro 32, TpaHcnaneapktos 16);

4.2 — nonen nuweHuUbl; NONEBON, AOMO-
BblA U YepHOrpyabit Bopobbn 29, 25 n 17,
CTEMHOM M XOXNaTbl KaBOPOHKWU (Galerida
cristata Linnaeus, 1758) no 6 n 5 / pomo-
BblA, MNOSIEBON U YepHOrpyabin Bopobbu 20,
18 n 13, cu3bih ronybb 11, cTenHOM *KaBo-
poHOK 10; 684/25; 22/19; TpaHcnaneapKTos
56, cpegM3eMHOMOpPCKOro tuna ¢ayHbl 34).

Tunbl HaceneHmA:

5 — npearopHbIN cagoBbii (A6NOHEBLIX Ca-
[0B; ckBopel, 25, ranka 18, yepHon06bIN co-
pokonyT (Lanius minor Gmelin, 1788) 15,
¥enuHaa oBcAHKA 12, copoka 8 / ranka 31,
ckBopel, 17, copoKka 15, yepHaa BOpoOHa 12,
yepHoNobbLIN copokonyT 6; 368/41; 25/20;
eBponenckoro tmna ¢ayHbl 58, TpaHcnane-
apKToB 23, cpeau3emHOMOpcKoro Tuna 13);

6 —nNpearopHbI NOAYNYCTbIHHbLIN (KAMEHKa-
NAACYHbA 36, XOX/1aTbIN }KaBOPOHOK U KAMEHKA
no 10, ctenHon KoHek (Anthus richardi Viellat,
1818) 9, macknpoBaHHana TpAcorysKka (Motacilla
percenata Gould, 1861) 7 / yepHana BOpoHa 26,
KameHKa-nnsacyHba 20, cuzoBopoHka (Coracias
garrulusLinnaeus, 1758) 10, xoxn1aTbli }KaBoOpO-
HOK 9, ckBopew, 6; 129/6; 25/12; MOHIO/NIbCKOTO
TMNa ¢payHbl 52, eBpONENCKoro TMna u TpaHcna-
neapkToB — no 14, cpegmMsemHomopckoro 12);

7 — npearopHbIA noneson (nonewn Knese-
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pa; enuyHaa oBCAHKa 25, noneson Bopoben
17, ctenHOM M NONEBOW *KaBOPOHKKM 14 un 12,
MHAUNCKUIA Bopobelt 8 / uepHas BopoHa 18,
$a3aH M CTenHOM »KaBOPOHOK no 15, kenu-
HaAa oBcAHKa 11, cksopel, 8; 255/14; 22/16;
cpeamsemMHoOMOpPCKoro Tuna ¢payHbl 48, TpaHc-
naneapktos 34, eBponenckoro Tuna 14).

Cucmema HacesneHua 3acCMpPOEHHbIX Me-
cmoobumaHuli

Tunbl HaceneHua:

8 — BbICOKOrOpHbIX nocenkos (manHa 24,
KPaCHOLIANOYHbIN BbIOPOK 22, COpOKa 19, yep-
HaA BopoHa 10, rMmanaliicknin Bblopok 6 / uep-
Has BopoHa 39, copoka 24, maiHa 18, cusbliii ro-
nybb 8, Knywmua7;408/69;13/13;esponelicko-
ro Tuna ¢ayHbl 32, cpeanseMmHOMOpPCKoro 27);

9 —cpeaHeropHbIx Nocesnkos; (marHa 31, co-
poKa 21, MacKMpoBaHHas TPACOry3Ka 9, cM3bIn
rony6b 8, KpacHOLWAMNOUYHbIV BbIOPOK 7 / cOpoKa
29, maliHa 23, yepHasn BopoHa 20, cnsbliii ronybb
15, 6onbliasa ropaunua (Streptopelia orientalis
Latham,1790)6;1943/317;12/12;eBponeiicko-
ro Tuna ¢ayHbl 26, cpean3eMHOMOPCKOro 22);

10 — npepropHbIX NOCENKOB M Kowap (ao-
MOBbIN M nonesoi Bopobbu 30 u 29, poso-
BbIi cKkBopel, (Pastor roseus Linnaeus, 1758)
7, YepHorpyapii Bopobei 6, rpay 5 / rpav
30, pomoBbIi 1 noneson Bopobbu 14 n 11,
MaliHa M po30BbIA cKBopel, no 8; 8480/554;
45/39; TpaHcnaneapKktoB 61, cpeauMsemHo-
MOPCKOro Tuna ¢ayHbl 21 1 eBponenckoro 12).

Cucmema HaceneHUs B00HO-0KO10800HbIX
coobuwecme

11 — peyHol TUN (MackMpoBaHHAs M ropHasn
Tpacory3skn 32 u 30, bypas onAnka u onan-
Ka 14 u 11, nepeBo3unk (Aetitis hipoleucos
Linnaeus, 1758) 8 / 6ypasa onsanka 20, cpea-
HUN Kpoxanb (Mergus serrator Linnaeus,
1758) 15, mackuMpoBaHHaa Tpsacoryska 14,
wwunoxsocTb (Anas acuta Linnaeus, 1758)
12, onanka 11; 1227/67; 11/11; TpaHcna-
neapktoB 50, kuTanckoro tmna dayHbl 15);

MoAaTunbl HaceneHus:

11.1 — cpegHeropHbIX N BbICOKOTOPHbIX pPeK
(ropHaa M mackMpoBaHHaA TPACOry3kM 33 m
26, bypas onanka u onAanKka 16 n 12, nepesos-
ynk 7 / bypas onanka 21, cpegHuii Kpoxaib
19, wwunoxsoctb 15, onanka 12, mackmpo-
BaHHaA TpsAcoryska 10; 1333/82; 9/9; TpaHc-
naneapkTos 53, KMTaMckoro tuna ¢ayHbl 19);

11.2 — npearopHbiXx pek (MackupoBaH-
HaA W ropHaa TpAcoryskm 49 un 22, nepe-
BO3uMK 13, onAnka u bypaa onanka no 7 /
MaCKMpoBaHHaa TpAcorydka 31, nepeBos3-

ynk 18, bypaa onanka 15, Kpakea 14, onan-
kKa 11; 1015/38; 7/7; TpaHcnaneapktos 44).

MpocTpaHCTBEHHO-TUMNONOrMYECKan CTPYK-
Typa OPHUTOKOMNNEKCOB B BECEHHUA W
BeCeHHe-NeTHU nepuogbl

KnaccudumKkaumm BeCceHHEro U BeCeHHe-
NeTHero HaceneHua npeacTaBieHbl Tpems
cMcteMamu (HaaTMNamu), BblAENE€HHbIMU Ha
rpadax B BUAE TPEX BEPTUKANbHbLIX PALOB He-
3aCTPOEHHOM U 3aCTPOEHHOM CcyLn U pek. Mpu
3TOM MepBbIM PAA B BECEHHUI Nepuog, nmeet
TPU OTK/JIOHEHWSsi, B BECEHHe-NeTHU — ABa.
OHM cBA3aHbl C 061€CEHHOCTBIO U PaCNaLUKOM.
Tpetnin pag B oba nepropa peayumpoBaH Ao
ogHoro Tuna. M3meHeHWe HaceneHusa nTuy,
Ha HEe3aCTPOEHHOW Cylle M B NOCE/IKax YeTKo
CcoBMagaeT ¢ ypoBHAMMU BbicoT (puc. 1 un 2).

Cuna  MeXKKNaccoBblx CBA3eM 06bIMHO
YMEeHbLUAeTca K nNpearopbam, a BHYTpU-
KNacCoOBbIX K BbICOKOropbam. B nocenkax wu
Ha pekax MNAOTHOCTb WM buomacca Hacene-
HUA BbllE, YeM Ha He3aCTPOEeHHOM cylue,
3@ WUCKNOYEHMEM  BbICOKOrOpPUIMA  BECHOM,
a Bugosoe W ¢oHOBoe 6OraTcTBO HMKeE.

MpocTpaHCTBEHHO-TUMONOINMYECKAsA oOpra-
HU3auMA HaceneHua NTuy,

Ob6bACHEHWE MepapXMYecKor WU CTPYKTyp-
HOM KnaccuduKaumm no3BoaAEeT BbIABUTb PaK-
TOpPbI Cpeabl U UX Hepasaenmble CoYeTaHuA
(NpupoaHO-aHTPONOreHHbIe  PeXMMbl), Mo
npegMeTHbIM COOBpaXKeHUAM onpeaenaio-
WMe M3MeHYMBOCTb coobuwecTts ntuy. AnA
OLUEHKM CUbl U OBLWHOCTU CBA3U Heobxoau-
MO MPOCYNTATb KOPPENALUIO 3TUX GAKTOPOB U
PEXMMOB C U3MEHYMBOCTbIO OPHUTOKOMMIEK-
COB, OTPAXEHHbIX MATpuLeN Ko3pPMUMeHTOoB
CXOACTBA. DTU OLLEHKWM NO3BONAKT BbIABUTL
Nepapxmio BAMAHUA 3TUX GaKTOPOB M ONMUCATb
9KOJIOTMYECKYID OpraHmM3auunio  coobuecTs.

Hanbonee Bennka cmna cBA3n HeogQHOPOA-
HOCTM HaceneHusa B 06a nepnosga c BOAHOCTbIO
N HECKOJIbKO MEeHbLUE C KOPMHOCTbO (Tabnu-
ua). C HayasloM rHe3goBaHMA NTUL, B BECEHHE-
NEeTHUIM nepuog, Bo3pacTaeT 3HAYMMOCTb NpPo-
AYKTUBHOCTW, 3aKYCTapeHHOCTM M abcontoT-
HOM BbICOTbl MecTHOCTU. OcTanbHble GpaKTopbI,
yKa3aHHble B Tabauue, KoppennmpyoTt B Cy-
LLeCTBEHHO MeHbluel cteneHn. MHPopmaTme-
HOCTb MepapxmMyeckon Knaccudukauum B oba
nepuoaa pasHa 73 % gucnepcum matpuLbl Ko-
appumumeHTOB CxoacTBa, rpadosB — 66 n 62 %,
BCEX peXxmmoB 1 pakTopos Bmecte — 92 n 95 %.

O6cyxaeHue

Ona nepBon NONOBWMHbI nNeta no AnTako
BblAeNeHO 7 TMNOB HaceneHua: cybHuBanb-
HbI1, aNbNUIACKO-TYHAPOBbLIN, CybanbnUNCKO-
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Puc. 1. MpocTpaHCTBEHHO-TUMONOIMMYECKAs CTPYKTypa BECEeHHero HaceneHusa ntuy, Kuprmsckoro xpebTa.
A - obeiHEeHHbIe OTKPbITble MecToobuTaHus, B - 6oratble oTKpbITbie, C - MO3anyHble mectoobutaHus, D —
obneceHHble, E — nocenku, F — BoAHO-0K0N0BOAHbIE coobLecTBa. CNIOLWHOM YepTOM MOKa3aHbl 3HaYMMble
CBA3U, NPEPbIBUCTON — MaKCUMa/ibHble (MPU OTCYTCTBMM 3HAYMMBbIX), MYHKTUPOM — AOMNO/IHUTE/IbHbIE.
Pagom co ceAaAMK NpmuBeaeHa X oleHKa. Limdpbl B 3Haukax — HOMepa TUMOB Mo KaaccuduKkaumm, pagom
CO 3HAYKaMM — UX Ha3BaHUA, TPU NMANPYIOLWMX N0 06UAKIO BUAA, MNOTHOCTb HaceneHus (ocobei/km?),
61omacca (Kr/km2), obliee KonnM4ecTso BCTpeUYeHHbIX BLUA0B/ B TOM Yncine $poHoBbIX (0buane Kotopbix 1 u
6onee ocobein/km2).

Fig. 1. Spatial-typological structure of the spring bird population of the Kyrgys Range

NIYroBOM, NECHOW, CTEMHOM, CUHAHTPOMHbIN
n o3epHo-peyHon (LUbibynuH, 2009). Kpome
TOro, Ha MNOATUMNOBOM YPOBHE pa3aeneHbl
apuaHble U TYMWUAHble BapWaHTbl BbICOKO-
rOpHbIX OpHUTOKOMNIeKcoB. Ha Kunprmsckom
XpebTe AnsA BeceHHe-/IeTHEro nepuoaa onuca-
HO 11 TMNOB HaceneHmA: BbICOKOFOPHbIE NYyro-
BOM M CKaNbHO-CTIAaHUKOBbIN, CPpeAHEeropHble
— JIECHOW, NEeCOKYCTapHMKOBbIN, 1€CONYrOBO-
CTEMHOM W nNpearopHble NMOMMEHHO-NECHOM,
NIeCOCTENHOM, CaAoBblM, MOAYNYCTbIHHbIN U
nonesoi. CMHAHTPOMHbLIMA HaATUN BblAeNeH
Kak Ha AnTtae, Tak M Ha Kuprmsckom xpeb-
Te. NocnegHwit pasgeneH Ha YeTbipe TMNa Mo
YPOBHAM BbICOT. JlecHOM Tun B ob6oux peruo-

HaX HOMMWHANbHO OAWMHAKOB, @ MOAYMYCTbIH-
HbI NPUCYTCTBYET TONIbKO Ha TAHb-LLlaHe. U3-
33 HeobcnenoBaHHOCTU 03ep Ha Kuprusckom
XxpebTe no 3Ton TeppUTOPUM BblAeNEH TONIbKO
peyHor Tvn, a Ha AnTae — eAuHbIN O3epHO-
peyHon. Takum obpasom, no Kuprusckomy
XpebTy nonyyeHHoe AeneHwe Ha Tunbl 6bonee
ApobHoe, yem no AnTako, NpUYEM He TOJIbKO

M3-3a npeacrtaBneHHoOCTn noaynyCctblHHOroO
HaceneHunAa, HoO U n3-3a 6onblien HeoaHOopOoA4-
HOCTU XapPaKTeEPUCTUK OPHUTOKOMNIEKCOB.

3umoit HaceneHune ntuy, Kuprusckoro xpeb-
Ta genntca Ha 10 Tunos (AdaBpaHos, 2016): aBa
BbICOKOrOPHO-NYroBbiX (anbNUUCKMIN 1 cybanb-
NMUIACKMI), ABa IeCOCTENHbIX (CpeAHEeropHbIn n
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Puc. 2. MpocTpaHCTBEHHO-TUNOAOMMYECKan CTPYKTYpa HaceneHus ntul, Kuprusckoro xpebTa B BeceHHe-
NIeTHUI nepuog (ycnoBHble 0603HaYeHUs - CM. puc. 2)

Fig. 2. Spatial-typological structure of the spring-summer bird population of the Kyrgyz Range

Cuna cBA3M GAKTOPOB cpeapl U HEOAHOPOAHOCTU BECEHHETO U BECEHHE-NIETHETO HAaCeNEHUSA NTUL,
CeBepHOro makpocknoHa Kuprusckoro xpebta

YyteHHas gucnepcusa, nepuos, %

dakTOp, peKnMm

BeceHHWM BeceHHe-NeTHU

BoaHoCTb 31 32
KopmHOCTb 16 16
MpoAyKTUBHOCTb 8 14
ABCONOTHbIE BbICOTbI MECTHOCTM 7 12
3aCTPOEHHOCTb 6 5
3aKyCTapeHHOCTb 5 12
Ob6neceHHOCTb 3 8
Hanunume ckan n ocbinem 1 3
Pacnawka 1 3
Bce dakTopbl 80 81
PeXnMbl KnacCUPUKaLMOHHbIE 73 73

CTPYKTYpPHblE 66 62
Bce pexxmmbl 92 89

Bce paKkTopbl U pexXmmbl 92 95
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npearopHbIA) U OANH NOAYNYCTbIHHLIN (Npea-
ropHbIn). HaceneHmMe Nnocenkos pasaeneHo Ha
yeTblpe TUNa (BbICOKOrOPHbIN, CPeAHEropHbIi
N ABa npearopHbix). OpPHUTOKOMMAEKCHI peK
obpasyloT eauHbIN TUN. B npeaseceHHU ne-
puoa BblAeNeHO NATb TUMOB: BbICOKOrOPHbLIN,
BbICOKOrOPHO-CPeAHEropHbi, CpeaHeropHo-
npearopHbIA, NPearopHbIA N pe4yHOon. YMeHb-
LUEHWE YMCNA TUMOB CBA3AHO CO 3HAYUTE/NIbHBIM
CXOACTBOM B NpeABeCEHHEee BPeEMS PAAA OPHU-
TOKOMMJIEKCOB 3aCTPOEHHbIX M HE3ACTPOEHHbIX
TEPPUTOPUN U BblAENEHMEM MO 3TOM NPUYUNHE
obuwmx TMnos. BecHOM M B BeCEHHe-NeTHWUM
nepuoa, ageneHue Ha Tunbl 6AnXKe K TaKOBOMY
B 3MMHee BpeMs, a He B npeasBeceHHee. Ha
AnTtae Hapsgy c BAMAHMEM abCONIOTHbIX Bbl-
COT MECTHOCTM YeTKO, XOTA U Ha YpOBHE Noa-
TMNa, NPOCNEXKEHO BO3AENCTBUE PaA3NUynUiA B
YBNAXKHEHUW. DTO NPUBOANT K MAPHOCTU CXOA-
HbIX NOATMMNOB HACENEHUA NTUL, — APUAHBIX U
rTYMUAHbIX. B MO3anYHbIX M OTKPbITbIX MECTOO-
6uTaHMAX Ha ANTae Ha ypOBHe noAaTuMna npo-
CNeXeHbl Te e 0TAMYMA, YTo U Ha TaHb-LLaHe.
CVHaAHTpOMNHbIN TN coobuecTs Ha AnTae noa-
pasgeneH Ha ABa NoATMNA B COOTBETCTBUM C
pasmepamm HaceneHHbIX MYHKTOB U CTEMEHbIO
NOCTOSAIHCTBA NpebbiBaHUA nogen (ctonbuuy-
HbIM M nocenkosblii). Ha TaHb-LLlaHe Ha ypoB.-
He TMMa NPOCNEeXKeHbl OT/INYMA B 3aBUCUMOCTH
OT abCONOTHbIX BbICOT MeCTHOCTU. Cymmap-
Haa MHPOPMATMBHOCTb NPEACTABNEHUN O He-
OAHOPOAHOCTU BECEHHEe-NETHEr0 HaceneHus
Ha Knprmusckom xpebTe Bbllle, YeM B NepPBOM
nonosuHe neta Ha Antae (81 1 66 %), TaK xe
KaK OUEeHKM ans 6onblMHCTBA 06WMX daKTo-
poB (06BOAHEHHOCTU, 3aCTPOEHHOCTW, pac-
nalwKun), Kpome o6NeCceHHOCTU. ITU OTAMYUA
CBsi3aHbl C 06bEeMOM BbIGOPKK, 3HAYUTENIbHO
6onblMM Mo ANTato, U COOTBETCTBEHHO € 60/1b-
lWen BHYTPEeHHen Heo4HOPOAHOCTbIO OPHUTO-
KomnaeKkcoB. bosnblwyto, yem Ha TaHb-LUaHe,
OLLEeHKY CBA3N C obneceHHOCTbIO onpeaenset
Ha/inumMe Ha AnTae HacCTosLWMX BbICOKOMON-
HOTHbIX 1€COB, B TO BPEMSA KaK Ha TaHb-LLaHe
OHW CUNBHO pa3pexeHbl. CUCTeEMbI anMpPoOKCU-
MUPYHOLWMX NPU3HAKOB Cpeabl N0 YKa3aHHbIM
peXXMmam CyLLeCTBEHHO HEOAMHAKOBbl M3-3a
pasnunii B pasmepax BblOOPKKU, ee HeoaHOo-
POAHOCTN U cTeneHn 0bobuweHus. C 3umbl 4o
BECHbl B OCHOBHble CTPYKTypoobpasytouime
¢daKTopbl BXOAAT BOAHOCTb, 3aCTPOEHHOCTb U
KOPMHOCTb. B BeCEHHe-NeTHUI nepmoa, K HUm
nobaBnaeTcs NPoAyKTMBHOCTb BMoLeHo30B —
NPWU3HaK, CUIbHO CKOPPENMUPOBAHHbIN C KOPM-
HOCTbO M aBCONOTHBIMM BbICOTaMU MECTHOCTH.

CocTaB npeobnagatowmx no TMnam Hacene-
HMA BUOOB Ha AnTae u TaHb-LLaHe cywecTeen-

HO pa3nunyeH. O6WMMKM gnAa 0bomMX TFOPHbLIX
CTpaH MOXHO cuYMTaTb NepeBO34YMKa, CU30ro
ronybs, ropHyt0 M MACKMPOBAHHYIO TpACOry-
30K, FTOPHOr0 M CTEMHOro KOHbKOB, YepHOro-
JIOBOrO YEKaHa, KAMEHKY-NIACYHbIO, KAMEHKY,
CEepYy0 CNaBKY, 3apHUYKY, 3€/1EeHYI0 NMEeHOYKY,
r’MMaNialiCKkoro BblOPKa, YeyeBuly, AOMOBO-
ro u nonesoro Bopobbes, CKBOpPLLA, COPOKY U
4YepHYH BOPOHY. [115a ceBepHOro MaKpoCK/I0Ha
Kuprusckoro xpebta cneumduyHbl Kak ingepbl
B BECEHHe-NeTHUM Mepuos: KeKAUK, YepHo-
nobbii copokonyT, MHAMMACKUA U YepHOrpy-
Abli BOpobbM, MalHa, Knywuua. Ans Antas
aTo ropboHocbin TypnaH (Melanitta deglandi
Bonaparte, 1850), xoxnataa yepHeTb (Aythya
fuligula Linnaeus, 1758), roronb (Bucephala
clangula Linnaeus, 1758), KpaCHOron0BbIM Hbl-
pok (Aythya ferina Linnaeus, 1758), nonesow
KoHeK (Anthus campestris Linnaeus, 1758), Ba-
pakywka (Cyanosylvia svecica Linnaeus, 1758),
TeHbKoBKa (Phylloscopus collybita  Vieillot,
1817), nyxnsk (Parus montanus Bald, 1827)
n bypaa neHouka (Phylloscopus fuscatus
Blyth, 1842). Otanums B cocCTaBe /NUAEPOB
CBA3aHbl C H6oNAbWKMMM ABCONOTHLIMU BbICO-
Tamu Kuprmusckoro xpebta n 6onblien obne-
CeHHOCTblo AnTadA, nostomy Ha TaHb-lLaHe
B COCTaBe /IMAEPOB BENMKO Y4acTMe FOPHbIX
BMOOB, @ Ha AnTae — NECHbIX M 3a cyeT 06-
CNeflOBAaHHOCTM 03ep — BOAOMNJ/IABAOLMX.

B BeceHHe-neTHM nepmog Ha Knprusckom
xpebte nnotHOCTb M 6HGMOmacca HaceneHus
Bblle, Yem Ha AnTtae (JaspaHos, 2014), a 06-
wee BnaoBoe 6oraTctBo B 2—7 pas3a MeHblue
Ha Kuprmusckom xpebTe, HO YNCN0 GOHOBBIX BU-
0B MNOYTN ogMHaKoBO. KonnyecTso BCTpeyeH-
HbIX BMAOB, TaK e Kak pOHOBbLIX, B BECEHHe-
NeTHee BpemMs B OTKPbITbIX 6e4HbIX MmecToobu-
TaHMUAX Bbllwe A0 4 pas, Yem 3MMHUX NOoKa3aTe-
nen. Ona manbix BbICOKOTOPHbIX U cpeaHerop-
HbIX NOCENIKOB NOKa3aTe/In NoYTM OAUHAKOBDI.
B ocTanbHbix mecTtoobuTaHusax obuiee 4mcao
BCTPeYeHHbIXx BMAoB 6bonbwe B 2-4 pa3sa.

MnoTHOCTb HaceneHus, buomacca, BUA0BOE
n doHoBoe BoOraTcTBo, Kak npasuno, Ha Kup-
rM3CKOM XxpebTe BO3pacTatoT C YyMeHbLUEHUEM
abCcoNIOTHBIX BbICOT MECTHOCTU, U TONbKO B
npearopbax B 0b6a cesoHa 3Ha4YeHWsA 3aKOHO-
MEPHO MeHblle ANA MOAYNyCTbiHb U NOnewn.
MoKkasaTenn NAOTHOCTU 3MMHEro HaceneHua
NO CPAaBHEHUIO C BECEHHE-IETHUM NEepPUOoAOM
B 6e4HbIX MeCToobUTaHNAX HUXKe B 7—14 pas, B
3aKpbITbIX — B 2—4 pa3a, a B NpeAropHbIX Manbix
nocenkax — B 6 pas. B BbICOKOrOpHbIX ManbIxX
nocesikax U KPymnHbIX Nocesikax npearopuii no-
KasaTe/M NoYTM OAMHaKoBble. Ha peykax nTuy,
B Tpu pasa b6onbuwe. MMokasatenu bGuomaccobl
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AN MHOTUX MeCTO06UMTaHUI B 2—3 pas3a Bbille,
4yem 3MMoM. [1nA BbICOKOTOPHbIX MabiX NOCen-
KOB, No/sIel MU NOAYNyCTbiHb MOKa3aTenn NoyTm
He OT/InYaloTCA. B neconyrosbix, CTENHbIX U ca-
[OBbIX MecToobuUTaHUAX cymmapHaa bruomac-
Ca NTUYbEro HaceNeHUsa MeHblle, YeM 3UMOIA.

Yncno npeobnagatrowmx no obunuio oday-
HUCTUYECKUX TUMOB B HaceneHuu obeunx Tep-
PUTOPWUIA MNOYTU OAMHAKOBO: WWECTb Ha ANTae m
cemb Ha TaHb-LLWaHe. B o6oux ropHbIx pervo-
Hax nNpeacTaBUTeNM eBpomnenckoro Tuna ¢ay-
Hbl U TPaHCMNaneapKTbl BXOAAT B YACNO Npeob-
Nagarowmx Bo Bcex nosicax. MTuubl KUTANCKOro
TMNa ¢gayHbl JOMWHUPYIOT B CpeAHeropbax u
BbICOKOrOpPbAX, @ MOHIO/IbCKOrO TMMNa — B Bbl-
COKOTOPHbIX M NpearopHbIX MecToobuTaHu-
ax. NpeacrtaButenenn cnbmpckoro Tmna gayHobl
Ha ANnTae MHOro B CpeAHeropbAx M BbICOKO-
ropbax, a Ha Kuprmusckom xpebte — ToNbKO B
BblCOKOropbAx. CpeanseMHOMOPCKUE BUAbI
Ha TaHb-lLlaHe AOMMHUPYIOT BO BCEX MNosAcax,
a Ha AnTae OHW He BXOZAT B YMCNO AOMWUHU-
pytowmx. MNpepcrasutenm TMbeTcKkoro Tvna B
oboux pernoHax npeob6nagatoT TONbKO B Bbl-
COKOropbAx. 3T OT/INYMA CBA3AHbI C bonbLuel
obneceHHOCTblO ANTasA, MeHblUEW CTEeNneHbio
apuamsaunm ero n B LeaNoM MeHbwnmm abco-
NOTHbIMM BbICOTAMWU MECTHOCTWU. BecHol Ha
Kuprmusckom xpebte yalle BCTpeyaroTca npea-
CTaBUTENM €eBPOMNENCcKoro, cpenm3emMHOMOp-
CKOr0, MOHIONIbCKOTO M KUTAMCKOro TMnoB ¢a-
YHbI, @ TaK¥Ke TpaHCcnaneapkTbl. B nepson no-
NIOBMHE neTa Ha AnTae yalwe oTMmedvanu nuy,
OTHECEHHbIX K TpaHCMNaseapKTam, KUTAaNCKOMY,
CMBNPCKOMY M MOHTONIbCKOMY TUNam ¢ayHbl.

MeKCce30HHble CpPaBHEHMA MOKa3blBaloT,
4YTO TPaAHCMaNeapKTbl C 3UMMbl A0 BeCEHHe-
NeTHero nepuoga AOMUHUPYIOT B CPeAHerop-
HbIX M NpPeAropHbIX mectoobutaHuax. [ona
NX 3HAYUTENbHO MEHbLUE B BbICOKOropbAX. Tu-
6eTCcKne, MOHIO/IbCKME U KUTANCKME BUAbI, Ha-
NPOTMB, Yalle BCTPEYAOTCA B BbICOKOrOPbAX U
cpepHeropbax. EBponenckmin Tun ¢ayHol Nnpu-
CYTCTBYET MOYTU BO BCEX MECTOOBUTaHUAX, HO
b6onbwe Mx B CPeaHEropHbiX U MPeaAropHbIx

Bbubnnorpadus

MmectoobuTaHuax. CpeansemHomopckue dop-
Mbl B BbICOKOTOPHbIX MeCTOObUTaHUAX BCTpe-
YaloTCA YaCTOo, @ B CPeAHEeropbax U Npearopbax
AOMUHUPYIOT BO MHOMMX MECTOOBUTaAHUSAX.

MeKrpynnosoe  CXOACTBO  HacefneHuA
nTMy, (B nepecyeTe Ha OAHY 3HAYMMYIO
CBA3b, OTPa)KeHHyl Ha rpade no AnTato)
BTPOE MeHblle, Yyem Ha Kuprusckom xpeb-
Te, @ BHYTPUTPYyNnoBOe NPMMEPHO TaKoe e
(4 n 18 %). 3TN pasnnuma ceA3aHbl, BUANMO,
¢ 6onbwmm obvbemom cobpaHHOro no An-
TalD MmaTepuana U COOTBETCTBEHHO C 60/b-
WKUM pasHoobpasnmem OPHUTOKOMMIEKCOB.

3akntouyeHue

Takum ob6pa3om, rpaHuULbl pacnpocTpaHe-
HMA TUNOB BECEHHEro U BeCeHHe-NeTHero Ha-
ceNeHus nTuu, COBNAZAlT C YPOBHEM BbICOT
TO/IbKO AN OPHUTOKOMMNIEKCOB 3aCTPOEHHOM
cywn. MI3ameHeHUa BHYTPWU TUMNOB HaceseHun
CBA3aHbl C PA3INYMAMM B 3aKYCTAPEHHOCTH,
06/1€CEHHOCTM M pacnaxaHHOCTU, a TaKXKe C
COCTAaBOM arpoKynbtyp. Hambonblime nokasa-
Tenn cymmapHoro obunua n smgosoro borat-
CTBa CBOMCTBEHHbI CpeAHEropHo-nNpearopHbImM
mectoobutaHnam. BoaHo-oKonoBogHOE Ha-
ceneHne NTuL, B BECEHHUN MNepuog, C OpHU-
TOKOMMIEKCAMU  3aCTPOEHHbIX TeppuUTopuUin
MMeeT Nnb cnabyto cBA3b M 3HAYUTE/NbHYIO B
BECEHHe-NIeTHUI nepuoa, 3Mmon ee Boobule
HeT. HaceneHune NTuUy, CUAbHO M3MeEHAEeTCs B
npenBeceHHU Nepuos, a B BeCeHHe-NeTHUM
M3MEHEHUA He3HauuTeNbHbl. 3aTO yBEAUYU-
BAETCA KOMMYECTBO 3HAYMMbIX CTPYKTYpOO-
6pasyowmx ¢aktopoB. Ha Antae cTpyKTypa
HacefleHUA Ha TUMOBOM YPOBHE MOYTU He W3-
MeHAeTcA B TeyeHue roga. M Ha Knprusckom
XxpebTe (BeceHHe-neTHUI nepuoa), n Ha AnTtae
(B mepBoit NonoBuHe neta) TpaHCMNaneapKThbl
N NpeacTaBUTeNIN eBPONEencKoro Tuna ¢ayHbl
npeobnafaoT BO BCEX BbICOTHbIX MNoAcax, a
CpeamM3eMHOMOPCKOro — TO/IbKO Ha Kuprus-
CKOM xpebTe. TubeTCcKne NTULbI Yalle BCTpe-
YalOTCA Ha BbICOKOropbsAx 060OMX PErnoHos.
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300BEHTOC YYKOTCKOI'O MOPSI:
COBPEMEHHOE COCTOSIHUE U
TEHJEHUUU AHTPOIIOTEHHOM HATPY3KHU

KHPUEBCKAS Hoeszopoockuii eocydapcmeennwiil ynusepcumem umeHu
JyopaBa BiragumupoBHa Apocnasa Myopoeo, dubrava.kirievskaya@gmail.com

Kniouesble cnoBa:  AHHoTauums: YyKoTCKOe Mope NpeacTaBaseT cobol apKTUUYECKUIA PETUOH, Tae Mo-
3006eHTOC cnepHee BpeMs HabnoaatoTca bbICTpble U3MEHEHUA B IKOoCcUCTeMe. BeHTOC, aHanu-
YyKoTckoe mope 3Mpyembli1 B CTaTbe, ABNAETCA O4HUM U3 Hanbosiee YyBCTBUTE/IbHbIX MHAMKATOPOB
6rvomacca 3TUX U3MEHEHWI, BbI3BAHHbIX KaK MPUPOAHBIMU, TaK M aHTPOMOreHHbIMU GpaKTopa-
bvopasHoobpasne  mu. B oueHKy cocTosHUA 6eHToca YYKOTCKOro Mops Bbl/in MOOMKEHbI AaHHbIe, B3S-
NONOTAHTI Tble 3a nocnegHve 30 eT. AHann3 OCHOBbLIBA/ICA HA ONy6AMKOBaHHOW UTEpaType,

6a3ax AaHHbIX U MaTepuranax nosesbix paboT aBTopa. Ha 6ase npoaHannM3MpoBaH-
HOro MaTepuana COBPEMEHHOE COCTOAHME BeHToca YYKOTCKOro Mops OT/IMyaeT-
CA BbICOKMM BMA0BbIM PAa3HOO6pPa3Mem MO CPABHEHUIO C OCTa/IbHbIMU BOCTOYHO-
APKTUYECKMMM MOopAMU. MpOCTpaHCTBEHHOE pacnpeaeneHme GMomacchbl AOHHbIX
6€Cn03BOHOYHbIX, KaK M MX KQYECTBEHHbI COCTaB, HOCUT KpaliHe HEPaBHOMEPHbI
XapaKTep M onpeaensetca MHOXeCTBOM (aKTOPOB: yO6MHOW, TeMnepaTypon u
reoXMMMUYECKMM COCTaBOM TPYHTOB, TMAPOAMHAMMUKOM U T. N. TaKKe B nocsieaHee
BPEMSA B CBA3M C U3MEHEHWEM KAMMATA HabatogaeTca TeHAEHUMA nepeceneHus
6onee TennontobUBbIX BUAOB Ha ceBep. YTO »Ke KacaeTcs aHTPOMNOreHHOM Harpys-
KM, TO A0 cux nop YM OoTHOCUTCA K aKBAaTOPMM C HU3KOM aHTPOMOTEeHHOM Harpy3KoMm.
TeyeHus, BO3AYLUHbIE MOTOKK, 1e[l0BbIM M alNcbeproBblit PasHOC HE TOJIbKO NPUHO-
CAT B 3KOCUCTEMY 3arps3HAIOLLME BELLECTBA, HO U BbIHOCAT, T. €. CNOCOBCTBYIOT ee
ounweHmto. OCHOBHaA NOTEHLMaIbHAA ONACHOCTb MCXOAMT OT NAAHUPYEMOW pas-
paboTKM MecTopOXKAEHUI HeTU M Fra3a U MOPCKOro TpaHcnopTa. Tak, Hanpumep,
6eHTOC BOKPYr HedTAHbIX CKBaXKMH «byprep» n «KNnoHZanKk» xapakTepmsyeTca no-
BbILUEHHbIM COAEPKAHMEM PTYTU. B CTaTbe ONMUCbIBAETCA MEXAaHU3M BO34ENCTBMA
nonntotaHtos (TM, XOC 1 MNAY) Ha 6eHToc. ONacHOCTb YBE/IMYEHUSA aHTPOMNOreHHOM
Harpy3Kun cTaBUT 3a4a4y AONONHUTENIbHOIO BblAE/IEHWNA HA aKBAaTOPMK 0c060 yA3BU-
MbIX U LLeHHbIX 30H A8 NOC/NeAyoLWwero npuaaHmMa um ocoboro oxpaHHOro cTaTyca.

© MeTp0o3aBOACKMI rOCYAAaPCTBEHHbIA YHUBEPCUTET

MonyueHa: 12 asrycta 2016 roga MopnucaHa K neyatu: 4 urona 2017 ropa

BsepeHue Mbl UM — 3006eHTOC. 3006€HTOC — OAMH U3
KNOYEBbIX KOMMOHEHTOB TPOUYECKOM LEenu.
Kpome TOro, oH ABNAAETCA XOPOLNM MHANKATO-
POM BCEX USMEHEHUIN, NPOUCXOAALLUX BO BCEN
BOAHOM TONLWM, HA MPOTANKEHUU OAUTENBbHO-
ro nepuoaa spemeHu (Arctic Ocean..., 2008).

HecmoTpA Ha LOBONBHO NPOAO/IKUTENbHbIN
nepuog, VUccnefoBaHUA LOHHOM 3KOCUCTEMDI
YM, HavaBLlimniics eule B KoHUe XIX Beka, oHa
A0 cux nop cnabo msydeHa (CupeHko, 2006).
OcHoBHOI Npobnemon ABnAeTCcA HeaAoCTaTou-
Hoe B HacTosiliee BpemMa COBMECTHoe u3yye-
HMe akBaTopum UM B uenom, Kak, Hanpumep,

YykoTckoe mope (YM) npeacrtasnser co-
60N YHMKANbHbIN PErnoH, HaxoAsWMMNCA Ha
CTblKe AByX OKeaHoB — Tuxoro u CeBepHo-
ro Jlepgosutoro. PasnnyHbie BOAHbIE MacCChI
obycnaBnnBalOT CMellaHHbI XxapakTep day-
Hbl B 3TOM pervoHe (Ywakos, 1952). Kpome
Toro, rnobanbHoe U3MeHeHMe KAnMmaTa 1 yse-
Nin4yeHne Temnos pa3paboTkm HedTU M rasa B
ApKTUKe CTaBAT BOMNPOC O TOM, 4YTO e byget
c akocuctemonn UM B HamrKarwem bygyuiem.
Y106bl OTBETUTH HAa [LAHHbIM BOMPOC, HAMMU
6bln M3y4yeH BaXKHbIA KOMMOHEHT 3KOCUCTe-
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COBETCKO-aMEPUKAHCKMIA NPOEKT «IKON0TUA U
ANHAMMKA apKTUYECKUX MOPCKUX IKOCUCTEM»
— BEPMAK, npenocTtaBmBLLNIA HAaM OTPOMHbIN
obbem gocTynHoM MHOPMALUKN B CBOMUX My-
6nmkaumax (Results of..., 1992). CywecTsyeT
Ha CerogHsA AO0CTAaTOMHO MHOMO MPOrpamm Mo
nsyyeHunto poHHon dayHol YM: «PYCAJIKA»
(ocywecTtBnAOWAnA UCCNEA0BAHUA ANA NOHU-
MaHWUA MPUYUH U CNeACTBUN KIMMATUYECKUX
M3MEHEHUI B TUXOOKeaHCcKom cekTope Ce-
BepHoro Jlegosutoro okeaHa), CAMIDA CAB
(npoBoaALLAA MOHUTOPUHI BEHTOCA M reoxu-
MWYEeCKON 0H6CTAaHOBKM Ha y4yacTke HedpTAHOro
mecTtopoxaeHua), CSESP (n3yyatowan akocu-
CTeEMYy amMepuKaHCcKoro cektopa YM) un. a. Ho
B OCHOBHOM OHM HaMpaBieHbl Ha WM3y4yeHue
OTAENbHbIX KOHKPETHbIX Y4aCTKOB, @ He aKBa-
Topun B uenom. C uenbio nNpoBeaeHUA OLEeH-
KM pacnpocTpaHeHua buomaccbl n bHuopas-
Hoobpa3ua b6eHTOCa Ha Bcel akBaTopum YM
asTopom 6bin cobpaH M nNpoaHaNM3MpPOBaH
MaTepunan M3 pasHbIX UCTOYHMKOB (mo 2012
r.). Ans n3yyeHuns noTeHUMaNbHbIX MEPEMEH B
CTPYKTYype AOHHbIX coobuiects B cTaTbe Obin
onucaHbl BO3MOXHble (aKTOPbl aHTPOMOreH-
HOM Harpy3Kn Ha 6EHTOCHbIX 6eCNO03BOHOYHbIX
N BblAB/MIEHbI COBPEMEHHbIE TEHAEHLUN B U3-
MeHEeHUAX JOHHbIX 6MOLEHO30B.

Matepuanbl

B paboTte 6blAM  UCNONb30OBaHblI MaTe-
puanbl, MOJyYEeHHble B 3KCNeaAuUMAX Ha
UM B 1988 n 1993 rr. B pamKax COBETCKO-
amepuKaHckoro npoekta BEPAK (3konorua m
ANHAMMKa apKTUYECKMX MOPCKUX IKOCUCTEM);
B8 2004, 2005 »n 2009 rr. B pamKax COBMeCTHO-
roO POCCUNCKO-aMEPUKAHCKOrO 3KCNeAULLMOH-
Horo npoekTa «PYCAJIKA», aaHHble aKkcnegu-
umMn BHUMOKeaHreonorma no pPoCCUMCKOMY
cekTopy Yykotckoro mopsa 3a 2006 r., gaHHble
3a 2001, 2002, 2003 rr. 3 apxmBHOM bHa3bl
AaHHbIX SBI (Shelf Basin Interaction). Takxke
nHbopmaumsa o bGeHTUYecKkux, reomopdono-
FTMYECKUX, TUOPONOTNMYECKUX M AHTPOMOreH-
HbIX KOMMOHEHTax 3Kocuctembl YM 6bina
B3ATa W3 pas3nm4dHbiXx atnacos AYAHKBOH,
MHCPOI, 2konornyeckoro atnaca ApPKTUKWK;
WHTEPHET-CAaMTOB MNPOrpaMm Mo MU3YyYeHUto

RUSALCA, COMIDA, PacMARS, DBO, SBI;
WHTEPHET-CAaUTOB NPOrpamm no nulyyeHuto Ap-
KTnkn: NOAA, AMAP, CAFF, INSROP n gp.; ot
pykoBoautenen nabopatopum YHuBepcuTeTa
Mapunanaa, CLLUA, XK. lpebmaep u /1. Kynepa,
a TaK»Xe M3 pasnyHbIX Ny6ANKauMN.

MeTtopabl

KonnyectBeHHble npobbl 6eHTOCa OTOWK-
panucb AHodyepnatenamu (nnowaabio 0.1
M? 1 0.25 m?) B HECKO/NIbKUX MOBTOPHOCTAX
Ha KakAOM CTaHUMMU, KMBOTHbIX MPOMbIBANN
yepes CUTO pasmepom syen 1 mm? n duKcu-
poBanu pactBopom ¢opmManuHa Ans nocne-
Aylowero onpegeneHna BUAOBOrO COCTaBa.
Brvomaccy AoHHbIX coobuecTB («cbipyto buo-
Maccy») paccyuTbiBaAM UCXo4A W3 MHOMU-
BMAYa/IbHbIX MAacC OpPraHM3moB, QUKCUpO-
BaHHbIX ($OPMANMHOM. TaKCOHOMMUYECKUM
COCTaB, 4YMCNEHHOCTb M Huomacca bHeHTOCa
bbina nepecyvMtaHa ana naowaau B 1 m2

Bcero 6bi1n10 npoaHanu3nposaHo 400 beH-
TOCHbIX Npo6, O0TOb6paHHbIX C pPa3IUYHbIX
yyactkoB YM. [na o6paboTku nHPopmauunm
ncnonb3zoBancsa naket Microsoft EXEL. KapTbl
cTpounuck B cpege ArcGIS 10 c npumeHeHnem
moayna Spatial Analyst.

Pe3ynbratbl

AHanus pacnpegeneHus
MaKpo3oobeHTOCa

YM aBnseTcA OAHMM M3 CaMbIX MEJKO-
BOAHbIX Mopen ApPKTUKKU, COOTBETCTBEHHO,
fona ¢éutooeTpuTa, NOCTYNaAKOLWEro Ha AHO
M3 MOBEPXHOCTHbIX C/I0OEB BOAHOW TOALUN,
[OMKHA OblTb TaM BbICOKOW MO CPABHEHWUIO
C APYTMMM apKTUYECKUMWU MOPAMU. UmeH-
HO NO3TOMy MpW nNAOWAAM, MOYTU B TpwU
pa3a MeHblwen, 4yem nnowanb bapeHueBa
mops, buopecypcbl 3006eHToca YM yctyna-
IOT 6apPeHUEBOMOPCKUM /UL MEHEee 4Yem
B nontopa pasa (deHuceHko wn ap., 2010).

PacnpegeneHne 6uomacchbl AOHHbIX Opra-
HWU3MOBYM HOCUT KpaHe HeEPaBHOMEPHbIM Xa-
pakTep (pwuc. 1). Hanbonee Bbicokaa buomacca
XapaKTepHa AN1A 0ro-BOCTOYHOM YacTh MopA, K
cesepy oT bepuHrosa nponmea foxo4ALLanA 40
4231 r/m?, cpegHee 3HayeHMe BMomachl AaH-
Horo yyactka ~1500 r/m2. HaumeHblwasa 6umo-
Macca xapaKTepHa gnAa ero ceeBepHoii, bonee
rnyboKoBoAHOM YacTu. B npubperkHbix pano-
Hax bMomacca 6eHToca n pasHoobpasune nepu-
O4MYECKM COKPALLAOTCA B pe3y/bTaTe pa3mblBa
nbaa (Conlan and Kvitek, 2005) 1 noctynneHus
npecHbIX BOA. B pesynbrate Bo3aencTBMA ana-
CKMHCKMX M aHaAblIPCKUX NpubperkHbix Bog, be-
PUHIOBOMOPCKUX WenbdoBbix Boa, HeHTOCHasA
6rMomaca HeogHOpPOAHA, HO B OCHOBHOM HEBbI-
COKa — OT AEeCATKOB A0 NepBbiX COTEH METPOB
Ha KBagpaTHbIA MeTp naowagu. B ycTbax pek
6ruomacca 6eHToca B OCHOBHOM MEHbLUE, YEM
Ha aKBATOPUWU C MCKAOYUTEbHO MOPCKUMM
BoAaMu 1 ycnosuamu (Jgrgensen et al., 1999).
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Puc. 1. MpocTpaHcTBEHHOE pacnpeaeneHne 6uomacchl 3006eHToca YM (r/m?)
Fig. 1. Zoobenthic biomass spatial distribution (g/m?) in the Chukchi Sea

Onpegensiollee BAUAHUE Ha KayecTBeH-
HbI M KONIMYECTBEHHbIN cOCTaB BeHToca OKa-
3bIBalOT TemnepaTtypa rPyHTOB M NPUAOHHOIo
cnosa BoApl, rybuHa 6acceHa (MacDonald et
al.,, 2009), reomopdonornyeckoe pacnonoxe-
Hue BuoueHo3a, rMapPoaMHAMMKa, TUN U rpa-
HYJIOMETPUYECKUIN COCTaB [AOHHbIX OCAAKOB
(Grebmeier and Barry, 1991), reoxumun4yeckui
COCTaB AOHHbIX OCaAKOB U MPUAOHHON BOAbI
(Schonberg et al., 2014; Dunton et al., 2014).
TaK, Mbl MOYKeM KOHCTAaTUPOBATb, YTO B KaHbO-
Hax (xenobax) bappoy u lepanbaa Habnwoaa-
IOTCA OTHOCUTE/IbHO BbICOKME 3Ha4yeHusa 6uo-
maccbl 3006eHTOoCca — go 4400 r/m?wn go 600
r/mM? COOTBETCTBEHHO, B OT/IMYME OT BMomacc
b6eHToca 6aHOK XaHHa u lepanbaa, xapaKre-
PU3YIOLWMXCA OTHOCUTENbHO HU3KMMMW 3Haue-

HuAMKM — 10-130 r/m? 1 50-120 r/m? cooTseT-
CTBEHHO. TaKKe B OCHOBHOM OTHOCUTE/IbHO
HU3KME 3HaYeHMA BUomacchbl XxapaKTepHbl AnA
0CaKOB C BbICOKMM COAEpPKaHMEM NecHaHoM
¢dpakumu. Tak, B 3anmse Koueby, rae npeobna-
O30T 0CaAKM C BbICOKMM COAEPKAHNEM MecKa,
33 UCKNOYEHMEM Y4YaCTKOB, Haxo4ALMXcA B
30HE ANACKMHCKUX NPUBpEXKHbIX BOA C BbICO-
KUM COAEPrKaHMEM OpraHUYecKoro yriepoaa,
3HayeHnA Buomaccol HeHToca He BEINKN — OT
25-250 r/m% B TO e BpemsA OCagKu C HU3-
KUM coaepaHnmem necka HOxKHO-YyKoTCKoW
PaBHUHbI COOTBETCTBYIOT BbICOKON Buomacce
6eHToca — 450-750 r/m?. OgHaKo 34ecb TaKxKe
6onblIoe 3HaYeHNe UMeeT M rybuHa, n apy-
rme $aKTopbl, Tak, Hanpumep, Ha Haubonee
TOHKOAMCMNEPCHbIX OCaAKax Ha OONbLIMX Ty-
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6uHax buomacca 6eHToca He ByaeT BbICOKOA.
B oTKpbITOM YacTn YM cpeaHsaa buomacca 300-
6eHTOCa cocTasnseTt npumepHo 300 r/m?. Buo-
Macca 6eHToca (Kak YMcneHHocTb M bropasHo-
obpasune) nagaet c rybuHo (3a UCKNtoYEeHNEM
CUTyaumm xenobos, rae BAUAHME OKasblBatoT
reomop@osIorMyeckmn n rMapPoOANHaAMUYECKNNI
¢dakTopbl). Tak, Ha ceBepe YM c nageHnem
rnybuHbl 6eHToCHaA macca meHble 100 r/m?,
6buomacca B paMioHe CaMOi CEBEPHOWM CTaH-
uMmn npobootbopa coctaBaseT okono 10 r/m2.

JoHHble 6buoueHo3bl YM MmeloT BbiCOKOE
BMAoBoe pa3Hoobpasue (1435 Bnaos) no cpas-
HEHUIO C APYrMMM BOCTOYHO-apPKTUYECKUMM
mopamun: 1143 — B mope Jlantesbix, 1008 — B
BocTouHo-Cnbumpckom mope (CupeHko, 2010).
OCHOBHYO 4YacTb AOHHOM ¢ayHbl YM cocTtas-
NAT 3BPUOMOHTHbIE, LUMPOKO pacnpocTpa-
HeHHble ¢opmbl. Hanbonbwmnin Brknag 8 buo-
pecypcbl AOHHbIX 6ecno3BoHOYHbIX YM BHO-
cAT 9 BMAOB. NATb M3 HUX OTHOCATCA K Kaaccy
ABYCTBOPYATbIX MOJIJIIOCKOB, COCTaBAAOLLMX
6onee 50 % 6uopecypcos 3006eHTOCA. Haum-
60nblWy0 3HAYMMOCTb Cpeau  MOJIHOCKOB
nmeetr Macoma calcarea, Ennucula tenuis,
Astarte borealis, Nuculana radiata u Yoldia
hyperborea. Ha gonto nonuxet, a Takke Urno-
KOXXWUX Npuxogutca npumepHo no 11 % Bcex
b6uopecypcos mopsa (AdeHnceHko n ap., 2010).
Tak»Ke 34ecb pacnpocTpaHeHbl M pakoobpas-
Hble. Ha ceBepo-BOCTOKE UX YMCNEHHOCTb A0-
xoauT oo 21 %, obecneumBaa um 3-e mecto no
pacnpoCTpPaHEHUIO MOC/Ie MOJIJIIOCKOB U NO-
JIUXET C UrnoKoxmmu (Schonberg et al., 2014).

Ona UM, TaK »Ke KaK gna Apyrux apKTUYeCcKmX
MopeW, ombiBatoLLMX EBpa3unto, xapakTepHO no-
ACHOe pacnpeseneHne AOMUHUPYIOLWMX TPYMN
6ecno3BoHou4HbIX (Northern Sea..., 1998). /lu-
TOpa/NbHAA 30Ha MPAKTUYECKU NIMLIEeHA Hace-
nenua. Ha rnybuHe 5-8 m cenatca makpopuTol.
Ha TBepAbIX rpyHTax ¢ 601bWMM KOIMYECTBOM
rpaBMIMHO-rafeyHoro matepuana npeobnaaa-
toT 6okonnasbl M payHa BUAOB-obpacTaTenen,
XapaKTepHasa ANA CXOAHbIX MybuH M rpyHTOB
APYrUX NPUOPENKHbIX APKTUYECKUX PAMOHOB.
Ha MArkux rpyHTax, Ha 3auieHHOM necke u
ranbke (4o rnybuH 5—-6 m) HabatogatoTca mop-
CKMe TapaKaHbl; rybyxe —npeobnagator MHOro-
WEeTUHKOBbIe YepBu u/muan acumamm (fonunkos,
2010). Baonb 6eperos Anackm n YyKoTKK, Ha
rane4HoMm M 3auIeHHOM MecYaHOM rpyHTe rny-
61HOoM 30-50 m (toro-BocTtoyHas yactb YM) pac-
nonaratotca 6ananycbl (CnpeHko un ap., 2009).

HaceneHune oCHOBHbIX NAOLWaAeln AHa, 3aHA-
TbIX WNCTBIMU TPYHTamM Ha rybuHe 30-50 m,
Oo4eHb BIM3KO K HACeNEHUIO BCEX apPKTUYECKMX
MoOpen Ha COOTBETCTBYHOWMX rybuHax. OCHOB-

HbiMM popMamm ABNAIOTCA: ABYCTBOpPYATbIE
monntocku M. calcarea, E. tenuis, N. pernula, Y.
hyperborea, opuypbl Ophiura sarsi, Ophiocten
sericeum, a rnybxke udepBu pp. Golfingia,
Echiurus v nonuxetbl cem. Maldanidae, mop-
CKue 3Be3apl Ctenodiscus crispatus. Pacnpepge-
NneHne GUomacchbl ABYCTBOPYATLIX MO/HOCKOB
HaNOMWHaeT pacnpegeneHne obuwenn 6uo-
maccbl 3006eHToca (JeHuceHko u gp., 2010).

Ha tore LeHTpanbHOro M Oro-BOCTOYHOTO
paitoHoB YM (NNOCKUX aKKYMYNATUBHbIX paB-
HWHAX) OTMEYEHO CyLLecTBOBaHME 0COHO0 Bbl-
COKOMPOAYKTUBHbIX BEHTOCHbIX CO0bLecTB ¢
3KCTpPeManbHO BbICOKOW bBMomaccoit u BbICO-
KMm 6rnopasHoobpasmnem. Bbicokas Buomacca
B OAHHOM palioHe obycnoBneHa AOMUHMPO-
BAaHMEM KPYMHbIX ABYCTBOPYATbIX MOAO-
cKoB E. tenuis u M. calcarea. CyuwectsoBaHue
TaKUX BbICOKONPOAYKTUBHbIX COOOLLECTB, CKO-
pee BCero, ABNAETCA pe3y/NbTaTOM BAUAHUA
6oratbix 6MoreHaMmn KpyroBopoToB BOZAbI, MO-
CTyNalowWwmx 4Yepes BOCTOYHYL 4acTb bepuH-
roBa MpPO/JIMBA, 3APOXKOAIOLWMXCA B CEBEpo-
3anagHon 4yactm bepuHrosa mopa (CupeHko
n ap. 2009). Ha aKKymynATUBHOM paBHUHE,
PaCnoONOXEHHOM Ha HOro-BOCTOKE OT BbICOKO-
NPOAYKTUBHOIO CoobLWEecTBa NepeyncieHHbIx
MOANNOCKOB, NO buomace npeobnagatoT Mos-
nockn poga Nuculana v odunyp O. sarsi, HO No
YMCNEHHOCTM NpeobnafatoT MHOrOLWETUHKO-
Bble YepBW Sternaspis scutata, pBycTBOpYaTble
monntockn Nuculana sp., Thyasiridae gen. sp.
n amédunoapl. B panoHe BnaguHbl, TAHYLWEN-
€A BAONb YYyKOTCKOrO MO/IyOCTPOBA, XapaKTe-
PU3YIOLLENCA MOHUMKEHHOW  TMAPOAMHAMMU-
4YeCKOM QaKTMBHOCTbIO W BbICOKOW CTeneHbio
aKKYMynAauumM, pacnonaraetca coobuiectso
ABYCTBOpYATbLIX MOANOCKOB poga Nuculana
M MHOIOLWETUHKOBLIX YepBeit Maldane sarsi,
KOTOopoe TaK)Ke npeactaBnder coboin obe-
AHEHHbIN BapMaHT coobuecTs ABYCTBOPYA-
TbIX MOJI/IIOCKOB, rae 60/bluyto poNb UrpatoT
4yepBU-TPyHTOEeAbl. Ha NAOCKUX aKKyMynsTus-
HbIX PaBHMHAX loro-zanagHon yactm YM no
bruomacce SOMUHMPYIOT ABYCTBOPYATblE MOJI-
nockn Y. hyperborea, M. calcarea w Astarte
sp. Mo uucneHHocTn e npeobnagatoT
MHOTrOLEeTUHKOBblIE  4yepBuU:  Scalibregma
inflatum, Paraninoe minuta w Chaetozone spp.

Ha abpa3snoHHbIXx Teppacax, CKAOHaX W
BEPLMHAX MOABOAHbLIX  BO3BbILEHHOCTEN,
NPeACTaBAEHHbIX  MJIOTHbIMW  NECYAHWUCTbI-
MW TPyHTamu, no 6buomacce HauyMHaAT A0-
MWUHMPOBATb OPUYpPbl, MNOYTU PABHOMEPHO
NPUCYTCTBYIOWME Ha akBaTopum YM, xoTa no
4YMCNEHHOCTM npeobnafatoT NoAuxeTbl pPo-
nos Chaetozone, Nepthys v paBycTBOpuYaTble
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monntocku poga Nuculana. Ha BepwnHe 6aHKu
lepanbia M Ha ee CKNOHaX pacnosioXkeH buo-
LeHo3 6oKonnaBoB, B MHpayHe NoA rasbKown
— HEMHOTOYMC/IEHHbIe ABYCTBOPYATbIE MONIO-
CKM U oduypbl. Ha cknoHe 6aHKKM, NpUMepHO
oT 10 oo 25 Km oT ee ueHTpa, bropasHoobpa-
3Me nosblWwaeTca, B 6UoLeHO03ax AOMUHMPY-
IOT ABYXCTBOPYATbIE MOJIIIOCKM U MOAUXETbI
(flonunkos, 2010; Kupuesckaa n ap., 2012). B
coobuwectBe 6aHKM XaHHA [OMUHUPYIOT ABY-
CTBOpYaTble MONJIOCKM, 3aTem mayT Bokonna-
Bbl, HA CK/IOHAX BCTPEYAIOTCA TAKMKE NOAUXEThI.

B pailoHe maTepuKoBoro npubpexba Yy-
KOTCKOro n-oBa, B Npubpexxbe 0-80B lepanbaa
n BpaHrena Ha rpyHTax ¢ 60ablUMM Kouye-
CTBOM TpPaBUIMHO-TaNIEYHOrO MaTepuana pac-
nonaraetca coobuiecTso BUAoB-obpacTatenemn
C OOMUHUPOBAHMEM acCLUUAMNA, MILUAHOK U Ty-
60K. Y 0-BoB BpaHrens u lepanbga Habnwoaa-
IOTCA CKOMAEHMA ronotypuin poga Psolus. Ha
cesepe, B Kenobe lepanbpa, NOKaNbHO A0-
MWHUPYIOT nonuxetol (M. sarsi, Nicomache
lumbricalis, Nephtys ciliata), opuypsl (O. sarsi)
N cunyHRyAuapl (G. margaritacea), Takxe Tam
6blin BCTpeYeHbl B 0OMAMKM MArKME Kopan-
Nbl, MLWaHKK, rybkmn (CupeHko un ap., 2006).

Ha cesepe u B ueHTpe YM no 6uomacce
npeobiagatoT rpyHTOEAbl C LOMUHUPOBAHMEM
yepsel Golfingia sp., Echiurus sp., Maldanidae
var. n mopckux 3se3n, C. crispatus. Mo 4yunc-
NeHHocTn npeobnagatotr  amdunoabl, ¢o-
pamuUHUpEpPbl, MHOTOLLETUHKOBbIE  YepBM.

Ha CeBepo-BOCTOKE 4ym Hanbosb-
wen OGuMomacconm obnagaoT ABYXCTBOpPYA-
Tble monnwckn M. calcarea v N. pernula
n cunyHkyamga G. margaritacea. Mo pac-
NPOCTPAHEHUID  AOMMUHUPYKOT  NOAUXETbI
M. sarsi, Owenia cf. assimilis, MoONNOCKK
N. pernula, Musculus discors n pakoobpasHble
Brachydiastylis resima,Pontoporea femorata.

B BocTOouHOM 4yactn mopsa u B bepuHro-
BOM MPO/SIMBE OTMEYEHbl roNIoTypuM M NNOT-
Hble MOoCeneHna MOPCKUX exen. Y mbica Jluc-
6epH AOMUHMPYIOT ABYXCTBOPYATbIE MOJI/IO-
ckn Musculus niger. Boonb nobepexba Ansicku
Ha rnybuHe 13—-19 M AOMMHUPYIOT NOAUXETDI
(CvpeHko, 2009). B 3anuse Koueby AOMWUHU-
pyHOT nonuxetbl S. scutata v gByxcTBOpYaTble
monntockn Nuculana radiata (Feder, 2007).

Acumanmn, MOPCKME €W, YCOHOTne pakw,
amomnoapl M akKTUHUM  GOPMUPYIOT  CKO-
NAEHUS NPeuMyLLeCTBEHHO B HOXHOW Ya-
CTM MoOpsi, B 30HEe Haumbonbwen AMHAMUKM
BOA, MPUYEeM, cyaa MO PaACNONOMKEHWUO No-
KaJIbHbIX MaKCMMyMoOB Ouomaccbl Ana 3TUx
rpynn, OHW, Kak NpaBW/IO, HE HAKNaAbIBaOT-
ca gpyr Ha apyr (deHuceHko un ap., 2010).

B uenom B NpocTpaHCTBEHHOM pacnpeaene-
HMUMBMAOBOIO COCTaBa3006eHTOCa COTPYAHUKA-
mu 3UH PAH BbisBneHa TeHAEeHUMA 3ame Ll eHuns
coobuiectTs ¢ AOMUHUPOBAHNMEM OPraHU3MOB-
dunbTpaTopoB, ObOUTAlOWMX B OCHOBHOM B
CaMOM HOXKHOM M KpaWlHen ceBepo-3anagHom
4yacTax MopsA, Ha coobuiecTBa aeTputodaros-
cobupartenen, Kotopble 06MUTAOT B 3anagHOM
M tOro-3anagHomn Yactax mops. [pyHToeapbl fo-
MUHUPYIOT B BOCTOYHOM U CEBEPO-BOCTOYHOM
yactax mopA. Hanbonee BbiCOKMe GMomacchl
XULLHWMKOB COBMNAAalT C MecTaMu CKOMeHWUM
KMBOTHbIX-OMAbTPaTOpoB. OCHOBY [AOHHbIX
coobLLecTB COCTaBAAT YCTOMYMBLIE MNOMYy-
NAUNKM BEHTOCHbIX MKUBOTHbIX C MeAJ/IeHHOWM
CMeHoM nokoneHun (deHuceHko un gp., 2010).

YTOo KacaetcAa BOMPOCOB BO34ENCTBMA Ha
akocuctemy UM m3mMeHeHUA KAuMmaTta U aH-
TPONOreHHOM AeATeNbHOCTU, TO YS3BMMOCTb
akocuctembl YM (c HebonbWUMU TNyOUHAMMU
N KOPOTKMMM MULLEBLIMU LLENAMU) K U3MEHE-
HUAM OKpY*KatoLLen cpeabl CYHUTAETCA BbICOKOMN
(Grebmeier et al., 2006). Xota aHanu3 6eHTOC-
HbIX AaHHbIX BYM noKa He OTMeYaeT CyL,ecTBeH-
HbIX U3MeHeHuI 3a nocneaHue 30 net, 6. U. Cu-
PEHKO YKa3blBaeT Ha /I0Ka/lbHOE NPOHUKHOBE-
HME OTHOCUTENbHO TEMNN0BOAHbLIX TUXOOKEaH-
CKUx BMAOB: Kpaba Telmessus cheiragomis w
Oregonia grasilis n ABYXCTBOPYATOro MOIO-
cKa Pododesmus macrochisma, 4To yKa3blBaeT
Ha noTtenneHue YM (CupeHko, 2007). Takmm 06-
pa3oMm, NOTEHLMANbHbIMU NOCNEACTBUAMMN U3-
MeHeHus KnmmaTa ana 6eHtoca YM asnaroTca
CABUIN B €ro BUAOBOM COCTaBe U YNCNEHHOCTU
Ha ceBep (Grebmeier, 2012). MoxHo npeano-
JIOXKWUTb, YTO B ByAyLleM TpeHA ABUKeHUA 6o-
peasibHbIX BUAOB Ha ceBep byaeT CoXpaHATbLCA,
BbITECHATLCA OyayT 6onee KpynHble apKTuye-
CKue BuAapl. Hapaay ¢ atum byaet Habnoaatb-
CA TeHAEHUMSA COKpaLleHua bnuomacchl 6eHToca
M3-33 YMEHbLLEHMA KONIMYeCTBa M KayecTBa op-
raHM4YecKoro matepuana, NnonagatoLLero U3 Bo-
[AHOM TO/LLM Ha AHO, BC/leACTBME pa3BUTUA dpu-
TOM/IAaHKTOHHbIX coobulecTs (Kedra et al., 2015).

Beaywme ¢akTopbl M3MEHEHUM B HeHTOC-
HbIX COObOLWECTBAaX — U3MEHEHWE KAMMaTa W,
0cobeHHO, aHTpPONOreHHOe BO34AENCTBME — MO-
ryT 6bITb MPUYMHON HEobpPaTUMbIX U3MeHe-
HUMA B COODLLECTBAX, MPUBOAALLUX K KOANAMCY.

AHTpOnoreHHas HarpysKka. UICTOUHUKMU U
OCHOBHbI€ NMYTW NOCTYN/IEHUA NONIIOTAHTOB

o cux nop YM oTHOCUTCA K aKBaAaTOpUKU CO
CPAaBHUTENIbHO HM3KOM QAHTPOMOreHHOW Ha-
rPYy3KOM NO CPAaBHEHMUIO C OCTa/IbHbIMWU APKTU-
YeCKMMU MOopPAMU. TemM He meHee B HacTosLlee
BpemMA OCHOBHbIMW MCTOYHWKAMMKU  AHTPOMNO-
reHHOro 3arpAsHeHna YyKoTCKOro mops, ponb
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KOTOpPbIX, NO-BUAMMOMY, CO BpemeHem byaer
BO3pacTaTb, ABAAKTCA MOPCKOM TpaHCnopT
n pobblva HedTM KM rasa Ha wenbde. Onac-
HOCTb MCXOAMT OT MJIAHMPYeMOM pa3paboTku
I1“I Il

T

MEeCTOpPOXAEHUM HedTU U rasa y nobepexba
Anackn. OceHbto 1989 mn 2012 rr. genanncb
nonbITKM OypeHuAa CKBaxKMHbl «byprep» u B
1989 r. — cKkBa)kWHblI «KnoHpaiik» (puc. 2).
el
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Puc. 2. UcTOYHMKM 3arpasHeHmna UM
Fig. 2. Water pollution sources of the Chukchi Sea

XoTa B HacTosAllee Bpema bBypunbHble pa-
60Tbl B YM npuOCTaHOBNEHbI, TEM HE MeHee
3TO NPOAO/IXKAEeT HeCTU OAHY W3 FMABHbIX NO-
TEHUMaNbHbIX Yrpo3 AAA M3y4yaemMol aKBaTo-
pun. Ha puc. 2 noKasaHbl OCHOBHble Tpaek-
TOPUM CYA0B, MECTOPOXAeHUA HedTM U rasa,

a TaKXe asponopTbl, MOPCKME MNOPTbl U Ha-
CeneHHble NyHKTbl, ABAAIOWMECA MCTOYHUKA-
MK noctynneHua 8 YM nonntoTaHToB. 3arpAs-
HAloWwMe Bewectsa B YM nocTynartoT TakxKe
ns3gHe. OCHOBHble NyTM MNepeHoca 3arpas-
HAloWMX BewectB B YM noKasaHbl Ha puc. 3.
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Puc. 3. OcHoBHbIe NyTK NocTynneHus (pacnpocTpaHeHuns) B YM 3arpasHAoLLMX BELLECTB
Fig. 3. The main ways of contaminants distribution in the Chukchi Sea

TeyeHnna, BO34yLIHbIE NOTOKW, NefOBbIA U
ancbeproBbii Pa3HOC MOTYT HE TONbKO MNpu-
HOCUTb B 3KOCUCTEMY 3arpsasHAlOLWME Belle-
CTBa, HO U BbIHOCUTb, T. €. CNOCO6CTBOBATL ee
OuMLLEHMIO. TaKXKe TeyeHuA urpatot 6onbluyto
PO/ib NMPU PAcnpPoCTPaHEeHUU (NPOCTPaHCTBEH-
HOM M BPEMEHHOM) 3arpA3HEHWs NO aKBa-
Topun. OcobeHHO gna YM 3TO aKTyasibHO B
cnyyae HedTAHbIX pPasnMBoB. [lpyrad BaKHas
yepTa B obLeN KapTMHe noBeAeHMA M pac-

npegeneHna nonntoTaHtTos B YM coctomT B UX
NOKanMsauMm Ha rpaHuue pasgena BOAHbIX
Macc ¢ atmocheport U AHOM, rae KoHUeHTpa-
UMM BCEX MONIKOTAHTOB 3HAYMUTE/IbHO NpPEeBOC-
XOAAT COOTBETCTBYHOLLME YPOBHW B MOPCKOM
Boae. Ewe 20 net Haszag BO BCEX OCHOBHbIX
KoMnoHeHTax YM: goHHOM brnoTte, NpUAOHHOMN
BOAE, AOHHbIX 0CagKax, — bblin 0BHapyXKeHbI
TAXEeNble MeTaN/ibl, apOMaATUYECKME X10PUPO-
BaHHblEe yrneBoAopoAbl N Apyrve 3arpAasHAK-
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LMe BelLecTBa, HECMOTPA Ha 3HAYUTENbHYIO
oTAaneHHocTb YM OT cyLLecTByOLWMX TOr4a 30H
aKTUBHOM XO35INCTBEHHOW aeaTenbHocTU (U3-
panb u ap., 1992). B HacTosLLee Bpems 3Ta TeH-
AeHuus coxpaHaetca. Tak, XK. Tpedppu (Trefry
et al., 2014) B ceBepo-BOCTOYHOM ceKTope YM
0bOHapyXMN NOBbIWEHHbIE COAEPHKAHUA PTYTH,
Mean U CBMHUA B NOBEPXHOCTHOM C/I0€ OO0H-
HbIX ocagkoB B 500 m OT CKBaXMH «byprep» un
«KnoHgatik», A. J1. Dokc onpeaenna noBbILWEH-
Hble coaepKaHua pTyTu B anmbeHToCe: bproxo-
HOTMX MOJI/IIOCKaxX M Kpabax (Fox et al., 2012).

BO3AEﬁCTBMe NONNKOTAHTOB Ha 6eHTOC

Taxenble  MeTan/bl, X/NOPOpPraHUYeckue
coeguMHeHWsi,  NOMMApOMaATMYecKkue  yrie-
BogopoAbl  06n1apatoT  KaHLEepOoreHHbIMM

csonctBamu. COOTBETCTBEHHO 3TU cCoeAUHe-
HUA ABAAKTCA TybuUTeNbHbIMM AnA  6HeHTo-
Ca, MOCKONbKY HaKanaMBalTCA B OPraHus-
Me 6ecrno3BOHOYHbIX M CNOCOBHbI BblI3bl-
BaTb HeobpaTMmble M3MEHEHWA, MNATONOTUW.

Kak n3BecTHO, 6eHToC HakanauBaeT B cebe
BELLECTBa M3 OKpyKatowen cpeabl. Mg, Sr, Zn
ABNAKTCA 3/1eMeHTaMU CUNbHOro buonormye-
CKOro HakonneHus; Ba, Ga, Ni, Pb, Hg oTHo-
CATCA K aNeMeHTaM cpeaHero 6uonornyecko-
ro 3axsara; Cd, Zr, Ti, V — anemeHTbl cnaboro
M o4vyeHb cnaboro 6uosornmyeckoro 3axsaTta
(McnumH, 1986). XnopopraHuyeckne coegu-
HEHWA NPUOPUTETHEE BCEro HaKan/MBaloT no-
NINXETbI, MATKME Kopansbl, rybku, HenoaBuX-
Hble cecToHodarm (ApkTnyeckme mops, 2004).

AKKymynauma HedpT B MOPCKMX OpraHM3max
npoucxoauT 3a cyeT bnocopbumm Ha KOHTAKTU-
pYIOLWMX C BOAOM OpraHax W TKaHAX (MOKpoB-
Hble TKaHM, Kabpbl 1 Ap.) N ee NOrNOoLEHNA B
npouecce nutaHmaA. KoHueHTpauua HedTAHbIX
YyrNeBoAopoa0B, Kak 1 NtobbiX NONNKOTAHTOB, B
YKMBbIX OpraHM3max onpeaenseTca cooTHoLe-
HUAMWU MENXKAY CKOPOCTAMU MX MOCTYM/IEeHMUA,
MHTEHCUBHOCTbIO GEPMEHTATUBHOIO Pa3/oKe-
HUA B OpraHax M TKaHAX, a TaKKe CKOPOCTAMM
ux BbiBegeHuA. Tak, obpasybl TKaHeh Hambo-
Jlee pacnpocTpaHeHHbIX NpeacTaBuTenei bex-
Toca YyKOTCKOro MopsA — MOJIIOCKOB M MOK-
XeT, oTobpaHHble B mecTe BypOBOI CKBAXKUHbI
«KnoHpalik», cogep*kanm 1o1bKo 5 % 1 10 %
COOTBETCTBEHHO OT 06Wel KoHueHTpaumn MNAY
noBepxHOCTHbIX ocagkoB (Neff et al., 2010).
CnocobHOCTb OTAENbHbIX BUAOB OEHTOCHbIX
OPraHM3MoOB K CaMOBbIBEAEHMIO OPraHMUYeCcKo-
ro 3arpAsHeHnsa U3 opraHnM3ma NoATBeprKAaeT-
€A UccnefoBaHUAMU BPHOXOHOTMX MONHOCKOB
YykoTckoro mopsa (Neptune heroes) P. Xapseem
(Harvey et al.,, 2012). Bnarogapsa nunodpunb-
HbIM CBOMCTBAaM HedTAHblE YI1€BOAOPOAbI
TaKXe TATOTelT K OpraHam M TKaHAM C MOBblI-

LWEeHHbIM COAEP!KAHMEM XKMPOB M NNUNULOB, B
TOM yucne K membpaHHbIM CTPYKTypam. Tak,
akkymynsaumsa MAY 6ecno3BoHOYHbIX Hanbonee
XapaKTepHa ANA UX PenpoayKTUBHbLIX OPraHoB
M NULLEBAPUTENbHbIX Xene3, ob6oraweHHbIX
nmnngamu (Harvey et al., 2014). BpegHoe 6uo-
Nlornyeckoe gernctene cbipoit HedpTn Ha BeHToC
NPOABNAETCA KaK B pe3ynbrate Ppu3nMyeckoro
KOHTaKTa HedTAHOM NAEHKM C OpraHM3Mamm,
obuTaloWMMN B AOHHbIX OCaZiKax U Ha bepe-
ry, Tak 1 3a CYeT TOKCUYECKMX CBOMCTB pacTBoO-
PEHHbIX B MOPCKOW BOAE WU aKKyMy/aupo-
BAaHHbIX B AOHHbIX OCaAKax YrNeBog0pPOAOB.

OnacHOCTb 0OCBOEHMA HedTerasosBblix Me-
CTOPOXKAEHUM, yBennyeHne obbemoB TpaHC-
NopTUPOBKN HedTU o0bycnaBnMBalOT Heob-
XOAMMOCTb Pa3paboTKM NPUPOAOOXPAHHbIX
mep 3awmTtbl akocuctembl YM. Cpegm Takumx
Mep npeanaraeTca BblaeneHne ocobo ysa3Bu-
MbIX M LEHHbIX 30H ANA Nocneaylowero npu-
AaHua Mm ocoboro oxpaHsemoro cratyca u/
WAN BBEOEHUA B HUX CNELMasbHOrO pPexu-
Ma A8 pPasHbIX BUAOB AeATeNbHOCTU. Ta-
KYlO pO/ib MrpatoT 0cobo oxpaHAemble npu-
pogHble Tepputopum (OOMT) UM (puc. 4).

O6beKToB € 0XpaHHbIM cTaTycom B UM u ero
NPUOPENKHDBIX TEPPUTOPUAX ABHO HE AOCTaTOY-
HO. TaK, B HacToALlee Bpema MeHee Yyem 2 %
apKTMYecKon beperoBoi 30HblI ANSICKM 3alUm-
WeHo OT byaylmx pa3paboToK sHeproHocuTe-
nen (Arctic Marine Synthesis, 2010). C mopcKu-
mu OOMT peno obcTonT ele xyre, ocobeHHOo
B POCCUIACKOWM YacTu akBaTopmun. MHorue ako-
NOTUYECKM BaXKHble MecTa 0buTaHuAa ANACKM
B CBA3U C pa3paboTKkoi HedTerasoBbIX MecTo-
POXAEHUIA MOTYT UCYE3HYTD YXKe B banKanwune
rogbl. Tak, Hanpumep, NOKa CyL,ecTBYIOT Bpe-
MEHHble OTCPOYKU ANA OTKPbITUA SINLLEH3UOH-
HbIX Y4aCTKOB AnA pa3paboTkm HedTn nobau-
30CTW OT BaliHpaiTa (naryHa Kaceranyk). 3tu
OTCPOYKM, OAHAKO, WUCTEKYT Ha MNPOTANKEHWUU
CNefyowmx HECKONIbKUX NIET, YTO BHOBb OTKPO-
eT 3T1 obnactm gnsa pa3paboTku. B HacToswee
Bpema 3 MUAMOHA aKpoB obnactu pacnono-
EHUA HAUMOHANbHOTO HepTAHOro pesepsa
CAaHbl B apeHay ANnA pa3paboTkm HedTH U rasa.
HWKaKoM NOCTOAHHOWM 3alWUTbl XXMBOW NPUPO-
Abl ceryac noka He cyuwectsyeT (Arctic Marine
Synthesis, 2010). Takke AN 3aWUTbl HEKOTO-
pbiX, HAaMbONEee 3KONOrMYECKM 3HAYMMbIX y4acT-
KOB MPOBOAATCA KOMMJIEKCHbIE 3KONOTMYECKUNE
nccnegosaHua. OgHa U3 3a4ad 3TUX Mccneno-
BAHWI — HAy4HO 0H6OCHOBATb HEOHXOAMMOCTb
NPUCBOEHUA 3TOM TEPPUTOPUM 0cOBOro oxpaH-
HOro cTaTyca M BbIBECTU ee U3 Nn3nHra. Mpu-
MEPOM TaKOM MPUPOAHO-3AWMUTHOU AeATeNb-
HOCTU cnyXuT npoeKT COMIDA, ocHOBHOM Le-
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/b0 KOTOPOTrO AB/MAETCA HAy4yHO NOATBEPAMUTb
HeobXxoAMMOCTb NPUCBOEHUA akBaTopuun baH-
KM XaHHa ocoboro cTaTyca, He MO3BONAOLLENO
pa3paboTKy HedTeErazoBbIX MECTOPOXKAEHUM Ha
3TOM Tepputopun (EFsxcieonx,2015). Takum
obpasom, npoBeAeHHbIN AUTEpPaTypPHbIA aHa-
M3 MNOKa3blBaeT, YTo Hambonee aKTyasibHbIM
ANA fanbHeNnWwero uccnefoBaHUA ABNAETCA BO-
NPOC OUEHKM YA3BMMOCTU 3Kocuctembl UM K
pa3nnBam HePTU 1 CBA3AHHbIX C 3TUM ABNEHUN.

3aKknouyeHue

YM xapakTepusyeTca KpaliHe HepaBHoOMep-
HbIM pacnpegeneHnem 6eHTOCHbIX 6ecno3Bo-
HOYHbIX. JKCTPEMANbHO BbICOKME 3HAYeHUA
6uomaccbl 0bycnosneHbl BaMaHMEM 6oraTbix
6rMoreHaMmn KpyroBopoTOB BOAbl, XapaKTepHbI
ONA Hro-BOCTOMHOM Yactu YM, K ceBepy OT
BepuHrosa nponunea. HaMmeHbluMe 3HAYEHUA
buomaccbl oTmeyatoTcA Ha cesepe YM, rae
NAeT NoHuxeHue rybuH. Hanbonblunii BKNag,
B 6Momaccy beHToca BHOCAT MOOCKM (OKONO
50 %). YunTbiBaa MeKOBOAHOCTb W BbIPOBHEH-
HbI XapaKTep MOPCKOro gHa, pacnpeaeneHune
AOHHbIX 6eCrno3BOHOYHbIX HOCUT APKO Bbipa-
YKEHHbIN KOHTUHYa/NbHbIN XapakTep. [OHHble

coobuwiecTtBa OTAMYAlOTCA Apyr OT Apyra no
6onbLUel YacTM pa3IM4yHOM NnepekombuHaumnen
OOMUHUPYOLWKNX BUAOB. [laHHble No uccneno-
BaHWIO 6eHToca UM He BbIABAAIOT CyLLECTBEH-
HbIX U3MEHEHWI B LJOHHbIX cO0bLecTBax 3a no-
cnegHue 30 net. OgHaKo mMHorve ¢aKTbl CBU-
OEeTeNbCTBYHOT O HAMETUBLLMXCA U3MEHEHUSAX B
CTPYKType H6eHTOCHbIX coobuecTs. Ha coctos-
HWe 1 cocTaB beHTOCa 3HaUYUTeNIbHOE BAUAHUE
OKa3blBAET U3MEHEHME KMMaTa, B pe3ynbTaTe
KoToporo u3s bepuHrosa mops noctynatoT 60-
Nee TennoBoAHble BUAbI. NoKa y uccnegosaTe-
et HeLOCTATOYHO AAHHbIX, YTOObI FOBOPUTL O
TEMMax M maclwTabax 3Toro ABNEHMA, HO TPEH/,
OBUXKEHUA bopeanbHbIX BUA0B Ha cesep (B YM)
bypeT coxpaHATbCA, TakkKe ByayT BbITECHATLCA
N apKTUYecKMe BUAbl, YTO HeEU3BEXKHO nosse-
4yeT cmeHy coobuiects. NMomumo NpMpPoOLHbIX
daKTOpOB, Ha yBeAMYEeHWEe Harpy3kn Ha beH-
TOCHble coobuecTBa MOryT OKa3blBaTb BAWA-
HWe N aHTponoreHHble ¢pakTopbl. TaK, MMAaBHbIM
NOTEeHLMaNbHbIM UCTOYHMKOM NOCTYNeHMA 3a-
rPA3HAIOLNX BELLeCTB, rybuTenbHbIX ans 6eH-
TOCa, ABNAETCA AeATeNbHOCTb Mo pa3paboTke
HedTerasoBoro MecTopoXKAeHUA B paloHe ce-

23



Kupuesckaa [. B. 3006eHTOC YyKOTCKOro Mops: COBPEMEHHOe COCTOSHME U TeHAEHLMM aHTPOMOreHHOM Harpysku //
MpuHUMnbI 3konoruuK. 2017. Ne 2. C. 15-27. DOI: 10.15393/j1.art.2017.5642
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THE CHUKCHI SEA ZOOBENTHOS:
CONTEMPORARY CONDITIONS AND TRENDS
IN ANTHROPOGENIC INFLUENCE.
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Dubrava Vladimirovna

Key words: Summary: The ChukchiSeaisakeyregionwhererapidchangesofthe Arcticenvironment
zoobenthos have been observed recently. Benthos of the Chukchi Seais a sensitive indicator of these
the ChukchiSea  changes. In addition, the benthos can be used as an indicator of the anthropogenic load
biomass on the marine environment. A lot of researches have been conducted in the different
biodiversity parts of the Chukchi Sea. In this paper we summarized all the data collected for the
pollutants last 30 years to evaluate contemporary conditions of the Chukchi Sea benthos as well

as to discuss a potential response of the benthic ecosystem to the anthropogenic load.
The Chukchi Sea zoobenthos is characterized by relatively high biodiversity compared
to the seas of the western Arctic Ocean. The spatial distribution of zoobenthos is non-
uniform. It is caused by a lot of factors: depth, bottom and sediment temperature,
geochemical structure of the sediments, hydrodynamics, etc. Present environmental
conditions of the Chukchi Sea biota can be considered to be close to the average long-
term norms. By the reason of climate change scientists started to observe northing
displacement of subarcticand temperate species of the benthic ecosystem. The Chukchi
Seais still included into the area with low anthropogenic pressure. The main potential
threat for the Chukchi sea benthos results from continued oil and gas exploration and
sea transport. For example, benthos around oil-wells (the Burger and the Klondike)
contains pollutants at a high concentration. The risk of rising anthropogenic load on
the Chukchi Sea ecosystem poses the problem to additionally identify vulnerable
areas of increased ecological significance for later receiving conservation status.
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BBepgeHune 6EeHHOCTU. ITO CBA3AHO C TEM, YTO MyXM MpPoO-
ABNAOT Pa3/INYHYO CNOCOHOHOCTb K OCBOEHUIO
ypbaHunsmposaHHOM cpeapl. Cpegn HUX Tpa-
OVUMOHHO PasnmMyatoT TpU rpynnbl: aCMHAHa-
TPOMHble — BUAbI, n3berarowme coceactsa C
4YesI0BEKOM; 3YCMHAHTPOMHbIE — BUAbI, AO-
cTuratowme Hanbonbluen YNCNEHHOCTU B Mo-
CeneHunaAx, U reMMCUHAHTPOMNHbIE — MPOMENXKY-
ToyHble BuAabl (Nuorteva, 1963; ApTamoHOB,
2011). CooTHoWweHMe 3TUX Popm U onpeae-

HekpodunbHble OBYKPbIJble UrpaloT Bak-
HelWwy pPonb B MOAAEPXaHWMM FroMeocTasa
HA3eMHbIX SKOCMCTEM. YTUNMU3MPYSA OpraHuye-
CKME OCTaHKW, OHM obecneynBatoT HenpepbIBs-
HOCTb MPOLECCOB BO30OHOBNEHUSA NPUPOA-
HbIX coobuects. Komnnekc HeKpodUabHbIX
ABYKPbINbIX, GOPMUPYIOWMIACA B YCNOBUAX
ropoga, UMeeT CBOM APKO BblParKeHHble 0CO-
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nAeT cneumduKy HaceneHua Ha PasNYHbIX
Mo CTeNneHW OCBOEHHOCTU TeppUTopUAX.

Lenbto  paboTbl ABNANOCH  U3y4YeHUe
KOMMJIEKCA  CUHAHTPOMHbLIX  HEeKpoduib-
HbIX ABYKPbINbIX W BO3AEUCTBUA YC/OBUM
ypbaHM3auMM Ha MX COCTaB W CTPYKTYpY.

BaKHEMW MM NPUKAALHBIM aCNeKToM MC-
cnefoBaHUA ABNAETCA MCNO/Ab30BaHWE MNOy-
YEeHHbIX Pe3yNbTaToB B CyAeOHO-MeANLNHCKOM
3KCNepTHOM MNpaKTUMKe. HecmoTpsa Ha TO, 4TO
NPecTynieHna MPOTUB U3HM U 340POBbSA
Yye/loBEKA COBEPLLALOTCA, KaK NpaBuio, Ha yp-
6aHM3NPOBAHHbIX TEPPUTOPUSAX, BOMPOC WUC-
Nonb30BaHUA CBEAEHMN Ha OCHOBE Uccneno-
BaHWUM CUHAHTPONHOW payHbl A1 SKCNEPTHOM
OLLEHKWN CPOKOB M MeCTa HaCTYyNAeHUsA CMepPTU
[0 CUX Nop octaeTtca cnabo paspaboTaHHbIM.
B nutepatype npuBoauTCca psag cayyaeB ycTa-
HOB/IEHWNS AABHOCTU HACTYN/JIEHUA CMEPTU NtO-
AeN, HANAEHHbIX B TOPOACKOM YepTe, MO BU-
AO0BOMY COCTaBY HEKPOPUAbHbIX ABYKPbINbIX
(Steerkeby, 2001; Matoba, Terazawa, 2008; MNo-
nosmnap.,2016),aTak:Ke 0bcyKaatoTcsa pesyb-
TaTbl CNeuManbHO NOCTaBAEHHbIX B YCNOBUAX
ropo/a aKCNepuMeHTOB Mo U3y4eHUIo Hacene-
HUA TPYMNOB KPYMHbIX }KMBOTHbIX B NOMELLEHUU
M Ha oTKpbiTom Bo3ayxe (Anderson, 2011).

MaTepuanbl

CMHaHTPOMHbLIA  KOMMJIEKC HEKpoPUb-
HbIX ABYKPbINbIX U3y4YasiM B FOPOACKUX YC/IO-
BMAX — B I. [eTpo3asoacke (61.0° c. w. 34.0°
B. 4.) U B C€NbCKOM MeCcTHOCTM — A. KoTKo3se-
po (OnoHeuxkmn paiioH Pecnybnukm Kape-
nmsa, 61.0° c. w. 33.0° B. A.) 8 2014-2016 .
B1AaoByo NpUHAANEKHOCTb MyX YCTaHaBAMU-
Ba/ZIN NO MMAro, BbIBEAEHHbIM U3 AUL, NYU-
HOK W nynapues, COBpPaHHbIX C TPYNnoB Ato-
Aen B xoge OCMOTPOB MECT NPOoUCLLecCTBMA.

PaboTbl NPOBOANAN B COOTBETCTBMU C MEXK-
AYHAPOAHbIMU 3TUYECKMMM HOPMAMU, U3N0-
YKEHHbIMU B XeNbCUHKCKOM AeKknapaumn Bce-
MUPHOM MEeAMLMHCKOM accoumaumnm «Peko-
MeHZauMn ANA Bpayer no nposeneHuto bmo-
MEeAVLMHCKUX UCCNEeLO0BAHUMA Ha NOAAX», U
APYTMX HOPMATUBHbIX AOKYMEHTaX (3aKkntoye-
Hue KomuTteTa no meanuUMHCKOM 3TUKe Npu Mu-
HUCTepCTBE 34PpaBOOXPAHEHMA U COLMANBbHOTO
pa3suTnAPKulleTposaBoacKoOMrocygapcrBeH-
Hom yHMBepcuTeTe No 35 oT 6 Hoabps 2015 T.).

HekpodunbHbit maTepuan cobpaH c 17
TPYNoOB, KpaTKaa XapaKTepUCTUKA MeCT WX
obHapyXeHua n coctoaHnA gaHa B Tabn. 1. B
Ka*KAOM C/y4ae 3ano/iHAAN NpoToKoA 3abopa
SHTOMO/IOTMYECKOr0 MaTepuana, B KOTOPOM,
NOMMMO 0BLLMX CBEAEHWUM, YKA3bliBAa/IM MeCTa
CKOMJIEHWUA ABYKPbI/bIX, HaM4YMe NoBpexKae-

HUMA OT UX IMYNHOK, OPYIUX }KUBOTHBIX U Ap.

AMua, NMYMHKKM M nynapum cobupanun c
Pa3/IMYHbIX YacTen Tpyna u ero NoXa, rae Ha-
6nopganocb Hambonbllee MX cKoNneHue, B
cpeaHem okono 20 % oT obuiero KonmyecTsaa.
B Tex cnyyanx, Koraa NMYUHKK ABYKPbI/bIX Ha-
XOAMNNCH TOIbKO Ha OA4HOM YacTu Tena (rono-
Ba, TYI0BULLE UNMU KOHEYHOCTHU), UX U3bIMANU
MaKcumasnbHO. CobpaHHbIM maTepuan nome-
Wanm B CneumanbHO MNOArOTOBAEHHbIE KOH-
TENHEepbl C YBNAXKHEHHBIM IMTHUHOM Ha AHe,
nocsne 4yero TpaHcnopTuposaan B naboparo-
puto. B nabopatopum Knuso matepuan cpasy
e MnepeHocunuM B TepmocTaT C peryaupye-
MbIM ocBelleHrem (12:12) u TemnepaTypon
(+20 °C) pna BbiBegeHWs mMmaro. B pesynb-
Tate 6bln0 BbiBeAeHO 557 ocobeit (Tabn. 2).

MeTtoabl

MN3mMeHYMBOCTb HaceneHua  ABYKPbINbIX
M3y4yann MEeTOAOM rNaBHbIX KOMMNOHeEHT (Ko-
pocos, lopbay, 2010). 3agaum aHann3a — Bbli-
ABUTb CTPYKTYPY OTHOLUEHWIA MHOFOMEpPHbIX
AaHHbIX, BblYNeHAA rpynnbl (nneagbl) 3a-
BMCUMbIX MPU3HAKOB W rpynnbl (Knacrepbl)
CXOAHbIX 06BEKTOB, U 0603HauYMTb obLine
NPUYMHDI, B CUY KOTOPbIX NPU3HAKN U3MEHA-
IOTCA COrNacoBaHHO, @ 06bEeKTbl OKa3bIBaAOTCA
CXOAHbIMU. MicxoaHble 3HaYeHUA (cm. Tabn. 2)
HOPMWPOBANMU, KOMMOHEHTbI C AUCNEPCUEN
MeHee eAVHMLUbI OTHOCUAM K HecyL,ecTBeH-
HbIM M He paccmaTpuBanun. PaKTopHble Ha-
rPy3KM NpeacTaBAanvn npoussefeHnem cob-
CTBEHHbIX BEKTOPOB W CTAHAAPTHbIX OTKNO-
HEHMA COOTBETCTBYHOLLMX [NABHbIX KOMMNO-
HeHT. TakoM nogxoz NO3BONAET CPAaBHMBATH
KoapduLMeHTbl O4HOrO NPU3HaKa B PasHbIX
rNaBHbIX KomnoHeHTax (MBaHTep, Kopocos,
2010). Mpu3HaKM rpynnupoBanu B naesgpbl,
ncxogAa ns HambonbWKnx BEAMYUH MX GaKTop-
HbIX Harpy3oK B pAAaX raBHbIX KOMMOHEHT.

Pe3ynbratbl

B pe3ynbTaTe npoBeaeHHOro uccneaoBaHUA
YCTaHOB/IEHO, YTO HA TPYMaX NtOAel B YyCNOBUSAX
tO>kHOM Kapenuu moryT pa3BmMBaTbCA A€BATb
BMAOB HEKPOODUIbHbIX ABYKPbINbIX, OTHOCS-
LLMXCA K YyeTblpem cemeirictBam (cm. Tabn. 2).
YncneHHOCTb BMAOB Ha Tpynax HeEoAMHaKoBa
— B 60/NbLIOM KO/NMYECTBe BCTPEYASIUCH TU-
MUYHbBIN 3YCUHAHTPONMHbIM BUA CUHAA Naganb-
Huua (C. vicina), a TakXe reMUCUHAHTPOMHbIE
BMAbI: 3eNeHan naganbHuua (L. caesar) n msac-
Haa Myxa HoBo3emenbckasa (P. terraenovae)
(cm. Tabn. 2). Opyron BuA, TOXKe CBA3AHHbIN
C UIMLWEM YesloBEeKAa — MACHAA MyXa XKMu-
Bopoaawas (Calliphora vomitoria) — 6bin
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Tabnanua 1. O6wan xapakTepucTnka nccieayembix 06beKTOB

N aTta cbopa MecTo
A P CoctosHue
0b0beKkTa MmaTepuana obHapyKeHuA Tpyna
Tepputopus
BM3yasibHO rHMAOCTHO HE U3MEHEH, Hannuune
1 16.05.2016 rapaxkHoro o
nospeXaeHui ¢ 06UAbHbIM KPOBOTEYEHNEM
KoonepaTusa
B13yanbHO rHUNOCTHO HE U3MEHEH, Ha/lnuKne
2 26.05.2016 KeapTtupa Y o !
noBpeXaeHui ¢ 06UNbHbIM KPOBOTEYEHNEM
THMNOCTHO M3MEHEH: Ha/INYMEe BblPAXKEHHOM THUAOCTHOMN
BEHO3HOW CETH, 3e/1eHOBATOE OKPALUMBAHMNE KOXKHbIX
3 03.06.2016 KeapTupa ’ P !
NOKPOBOB, TPYNHasA amdusema U Haan4vme nysbipen,
33aN0/IHEHHbIX THUAOCTHbIMW Fa3amm
Pe3Ko Bblpa*KeHHble THUAOCTHbIE USMEHEHUA: FPA3HO-
4 10.06.2016 JNlecHoli maccus 3e/1eHan OKpPaCKa KOXHbIX MOKPOBOB, UX YaCTUYHOE
o ropoza pasmAryeHue n paspyLlieHme Ha OTAeNbHbIX y4aCTKax
TeNla, CKeNeTMpPoBaHMeE KOCTEN ro10BbI
HavyanbHble THUAOCTHbIE U3MEHEHMA B BUAE THUAOCTHOM
5 21.06.2016 KeapTtupa BEHO3HOM CETU Ha N1Le, NnepeaHen MOBEPXHOCTU FPyan U
KMBOTA
THMNIOCTHO M3MEHEH: 3eN1eHasA OKPACKa KOXKHbIX
6 08.07.2016 KeapTtupa NMOKPOBOB, TPYMNHas ambusema, Hannyme nysblipen,
3aN0/IHEHHbIX THUAOCTHbIMW Fa3amm
JNlecHoit maccmB
7 25.07.2016 Bn3yanbHO rHUAOCTHO He N3MEHEH
ropoaa
THMIOCTHO M3MEHEH: 3e/1eHasA OKPACKa KOXKHbIX
BepaHaa yacTHoro
8 5.08.2016 noma NMOKPOBOB, PE3KO BblpaxKeHHasA TpynHaa amdursema,
Ha/iM4Ymne ny3blpen, 3an0HEHHbIX THUAOCTHbIMM razamu
HavyanbHble THUAOCTHbIE U3MEHEHUS: HaNn4me
9 9.08.2016 KeapTtupa FHW/IOCTHON BEHO3HOM CETM Ha /INLLE U BEPXHEN YACcTuU
TYN0BULLA, 3€/1IEHOBATOE OKPALLUMBAHME KOXKM KUBOTA
THWUNOCTHbIE USMEHEHMA: HannYMe BblipaKeHHOM
FTHWNOCTHOM BEHO3HOM CETU, 3e/1IeHOBATOE OKpPaLUMBaHME
10 14.06.2015 KeapTupa , P
KOYHbIX MOKPOBOB, TPYNHaa amdpusema 1 Haanyme
ny3blpei, 3aN0/IHEHHbIX THUIOCTHLIMM Fra3aMu
THMNOCTHO M3MEHEH: Hannumne BbiPaKeHHOW FTHUAOCTHOM
BEHO3HOW CETU, 3e/1eHOBATOE OKPALUMBAHME KOXKHbIX
11 05.07.2015 KeapTupa ’ P "
NMOKPOBOB, TPYMNHaA ampur3emMa 1 Hannumne nysbipen,
3aNONHEHHbIX THUAOCTHBIMM Fa3amm
THMNOCTHO M3MEHEH: Ha/INYME BblPaAXKEHHOM THUAOCTHOM
BEHO3HOM CETU, 3e/1IeHOBATOE OKPALLUMBAHME KOMXKHbIX
12 15.07.2015 KsapTupa ’ P "
NOKPOBOB, TPYNHasa amdunsema n Haan4vme nysblpen,
3aMNONHEHHbIX THUAOCTHbIMW Fa3amm
13 30.09.2015 KeapTtupa BnarkHas mymudurKauma
CkeneTnpoBaHue Tpyna, YaCTUYHOE COXPaHEHNE MATKMUX
14 08.11.2014 KeapTupa P pyna, P

TKaHeln
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Tabnuua 1. MNpogonkeHne

N Jata cbopa
obbekta MaTepuana

MecTo
obHapyXKeHus

Tpyna

CocTosiHue

BM3yaNibHO rHMAOCTHO HE U3MEHEH, NPU BHYTPEHHEM
nccneaoBaHMM yCtaHOB/1IEHDBI HaYvYaibHbIE NMPU3HAKKU

npougecca rHneHus (MNeTan KMWeYHWKa pasayThbl

15 13.09.2015 JlecTHMYHaA KNeTKa
FTHU/IOCTHbIMM Fa3amu, LLBET UX USMEHEH A0 rPsA3HO-
3e/1eHOoro, TKaHb r0JIOBHOTO MO3ra Ha pa3pesax C
3e/1eHOBaTbIM NPOKpPaLLMBaHWEM, Pacnoa3aeTcs)
THMNOCTHO N3MEHEH: 3eNeHasA OKPACKa KOXKHbIX
MapkoBasa 30Ha
16 25.06.2016 ronoaa NMOKPOBOB, PE3KO BblpaxKeHHaA TPynHaa amdpurlema,
POA Hasin4yme ny3blpen, 3aN0NHEHHbBIX FTHUAOCTHbIMW razamu
MapkoBas 30Ha Pe3Ko Bblpa*KeHHble THUAOCTHblE USMEHEHUA
17 4.10.2016 P P ’

ropoaa

nepexogAawmne B CKENETUPOBAHUE TPyNa

Tabnnua 2. BUAOBOM M KONUYECTBEHHbI COCTAaB HEKPODUAbHbLIX ABYKPbINbIX, BbIBEAEHHbIX C TPYMNOB

Ob6beKT

Bug,

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 Bcero
Cem. Calliphoridae —
MACHbIE MyXU
Calliphora vicina R-D, 4 9 9 11 — — 5 — _ 9 13 30 8 - - - 175
1830
Calliphora vomitoria L., _ o o
1758 - 6 2 9
Lucilia caesar L., 1758 - - - 5610 - 26 - - - - -26 - - - 118
Lucilia illustris Meig., -~ .~ o~ - a4 - - - o o o oo 4
1826
Lucilia silvarum Meig., o
1826 - 65 65
Protophormia o L o
terraenovae R-D, 1830 31 20 10 1720 98
Cem. Fannidae
Fannia sp. - - - - - - - - - - -3 - - - - 3
Cem. Phoridae -
ropb6atku
Megaselia sp. - = - = = = = = = = = = =70 - - 70
Cem. Sarcophogidae -
cepble MACHbIe MyXU
Sarcophaga _ o o L
argyrostoma R-D, 1830 ) 3 12 15
Bcero 4 9 40 13210 20 47 6 3 9 13 45109 70 17 20 557
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npeactaBfeH HebonbWKMM 4YucioM ocoben.

JINYMHKM ABYKPbIAbIX ABAAIOTCA OAHUM M3
OCHOBHbIX AECTPYKTOPOB TKaHeW Tpyna. B mac-
ce UX OTMe4Yanu Ha Tex obbeKTax, KoTopble
HaxoA4W/INCb B COCTOAHUU THUAOCTHOIO U3Me-
HEHWA C 3e/IeHOBATOM OKPACKOM KOXHbIX NO-
KPOBOB, PE3KO BblpaxKEHHOW TPYNHOM amdu3e-
MOM, HaZIMYMEM My3blpen, 3aNOIHEHHbIX THU-
NIOCTHbIMM razamun. Ha Takux Tpynax A4OMUHMU-
posanu P. terraenovae, C. vicina, L. caesar. lNo

TUNY NUTAaHUSA OHU OTHOCATCA K HeKpodaram u
YTUAN3UPYIOT BONbLLIYIO YacTb MATKMX TKaHEN.

KOMMNOHEHTHbI aHan3 NO3BONNA BbIABUTb
OCHOBHble HanpasB/ieHUs U3MEHYMBOCTU KOM-
NnneKkca HeKPOPUAbHbIX ABYKPbIbIX Npu dop-
MUPOBaHUM HaceneHus Tpynos. YeTbipe 3Ha-
YMMble [/laBHble KOMMOHEHTbI, OTpakatolime
BCE CaMble CYLLECTBEHHbIE OTANYUSA, YYUTbIBA-
0T 74 % obuwie gucnepcum Bbibopku (Tabn. 3).

Tabnuua 3. ivcnepcuns n GakTopHbIe Harpy3Ku rMaBHbIX KOMMNOHEHT pacnpeaeneHns HeKPOPUIbHbIX
BMA0B ABYKPbINbIX MO TPyNam

daKTopHbIe Harpy3Ku K-1 rK-2 MK-3 rK-4

Calliphora vicina (cvi) 0.392 0.464 -0.080 0.089
Calliphora vomitoria (cvo) -0.266 0.059 0.730 0.148
Fannia sp. (fan) 0.943 0.067 0.137 0.063
Lucilia caesar (Ica) -0.236 0.945 0.060 0.064
Lucilia illustris (lil) -0.140 -0.152 0.757 -0.262
Lucilia silvarum (lsi) -0.207 0.840 -0.108 -0.050
Megaselia sp. (meg) -0.060 -0.174 -0.298 -0.753
Protophormia terraenovae (pte) -0.254 -0.353 -0.217 0.698
Sarcophaga argyrostoma (sar) 0.949 0.048 0.128 0.048
Auncnepcua 2.20 2.00 1.30 1.17

Ouncnepcusa, % 24.4 22.3 14.4 12.9

MpumeuyaHue. PakTopHble HaArpyskM 34ecb npeacTaBieHbl NPOW3BeAEeHMEM COBCTBEHHbIX BEKTOPOB M
CTaHZAPTHbIX OTKAOHEHWI COOTBETCTBYIOWMX NaBHbIX KOMMNOHEHT (MK). MupHbiMm WwpudTOM BblgeNeHbl

nneaabl NPU3HaAKOB, onpeaenarwowme HanpasaeHNA U3IMEHUYMBOCTU B pacnpeneneHnn snMaoBs no Tpynam.

Beaywiyto ponb B $popMUPOBAHUM Hacene-
HUA ABYKPbINbIX UTPAOT YCA0BUA HaXoXKAeHuUA
Tpyna. Haumbonbwue 3HayeHMA GaKTOPHbIX
Harpysok Mo nepBOM KOMMOHEHTE MOJyYu-
N BUAbI, BbiBeAEHHble TONbKO C TeX TPYnos,
KOTOpble HaxoAuNNCb B MOMELLEHUAX, — 3TO
S. argyrostoma v Fannia sp. AByKpbiable, Noay-
YymBLUME OTpULATENbHbIE BENMYKNHDI, bonee xa-
PaKTepPHbI 419 Y4aCTKOB HAa OTKPbITOM BO3A4YXe.

Bo BTOpOM KOMMNOHEHTE OTpakeHa obuias
CTPYKTYpPa AOMUHUPOBAHMA —Hanbonee MHOro-
YUCNEHHbIMU BUAAMM B U3YYEHHOM KOMMIEKCE
ABYKPbINbIX asnawoTca L. caesar v L. silvarum.
MMEHHO 3TM BWAbI COCTaBAAOT OCHOBY Hace-
JIeHUA TPYnoB, HAaMAEHHbIX Ha yauue. [pyron
BMA, — cuHAA naganbHuua (C. vicina) — 3aHMMa-
eT MPOMEXYTOYHOE MO/NOMKEHNE, OAMHAKOBO
aKTMBHO 3acenAs TPYnbl B rOPOACKMX YCOBUAX,
KaK Ha OTKPbITOM BO34yXe, TaK U B MOMELLEHUN.

TpeTblo KOMMNOHEHTY cneayeT 0603Ha-
YMTb KaK CEe30HHble 0CObBEeHHOCTU Hacene-
HuA. 3gecb naeagy cpopmupoBanu  ABy-

Kpblable, npeobnagatowme BO BTOPOM NO-
nosuHe neta, — L. illustris v C. vomitoria.

B ueTBepTOi rNaBHOM KOMMNOHEHTE BbIABU-
NacbacMMMeTpuA GaKTOPHbIX Harpy3sok. NpoTu-
BonocTtaBneHue P. terraenovae u Megaselia sp.
Hamnbonee APKO XapaKTepmnsyeT pasIMyHble CTa-
AVW pasnoxeHua Tpynos. lNepBbin BUA BCTpe-
YancA Ha TPynax C HaYaZlbHbIMKW U PE3KO Bblpa-
YKEHHbIMW NPU3HAKAMM FTHUEHUSA. YUCNEHHOCTb
NX IMYNHOK Bblna BCeraa 3HaYMTebHON, O Ha-
KO IMYNHKM NepBOM cTaguu npeobnaganu Ha
BM3Ya/IbHO THU/IOCTHO HE M3MEHEHHbIX TpynaXx,
a JIMMUHKN CTapLIMX BO3PACTOB — HA THUAbIX.
NTnumHkM n nynapun Megaselia sp. no4Tn uc-
KNHOUYNTENIbHO BCTPEYaNIMCb HA CKeNeTUpPOBaH-
HbIX TPYNaxX C YaCTUYHO COXPAHEHHbIMU MATKU-
MU TKaHAMU. JnddepeHumaumna nccneagyembix
06BEKTOB Ha AMarpammax (PUCYHOK) yKasblBa-
eT Ha obLwme TeHAeHUMN GOPMMPOBAHMA Hace-
NIEHWA ABYKPbINbIX U BEAYLLYHO PO/b BblLIEYNO-
MAHYTbIX BUA,0B B KaXKA0M KOHKPETHOM C/y4Yae.
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OpamnHauma nccnesyemblx o6bEKTOB (TPYNoB) B OCAX 3HAYMMbIX I1aBHbIX KOMMNOHEHT U yYacTue
OBYKPbI/bIX B POPpMUPOBaAHUM MX HaceneHua (bunaoT). O6o3HaueHUs BUAOB ABYKPbI/IbIX AaHbl B Tab/.
3, IMHMAMM NOKa3aHbl COBCTBEHHbIE BEKTOPbI BeAyLMX GAKTOPHbIX HAarpy3okK (naess Nnpu3HaKos),
undpamm ykasaHbl N 06bEKTOB, MX XapaKTEPUCTUKA NPUBOAMUTCA B Tabn. 1

Objects (carcasses) ordination in the graphic PCA and participation of diptera in the formation of their
populations (biplot). Indications of species are given in Table. 3, the lines show significant vectors of
factor loadings (Pleiades features), numbers indicate N objects, their characteristics are given in Table 1
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O6cyaeHue

PaccMOTpeHHbINM COCTaB M CTPYKTypa He-
KPOdUNbHBIX ABYKPbIIbIX YPOaHM3MPOBAHHbIX
Tepputopuit Pecnybnmku Kapenua nmeet ob6-
LMe YepTbl C NpUneralowmmm permoHamm. Ha-
npumep, B PUHNAHAMM OCHOBY TaK)Ke COCTaB-
naoT npeacrasutenn cemeictaa Calliphoridae
(Nuorteva, 1963). Mo cBoMm 3KoNOrO-
6ronornyeckum ocobeHHoCTAM H6ONbLIMHCTBO
PacCMOTPEHHbIX BMAOB CBA3aHbl KaK C ecTe-
CTBEHHbIMW, TaK U yYpbOaHM3UPOBAHHBIMK Me-
CTO06UTaHMAMU. MHOTMe BUAbI Kanampopuabl
B NpupoAae Haxo4AT AONONHUTENbHYHO MULLY Ha
Apyrux ademepHbIx cybcTpaTax WMAM LBETKax
pacteHunin (TpydpaHosa, Xuuosa, 2001). B Ha-
WKMX UCCNeLOBAHUAX K CUMHAHTPOMHOM ¢ayHe
oTHocuTca C. vicina. B EBpone, Ha ceBepe (/le-
HUHrpaacKkaa obnactb) u tore (Mcnanuma), atoT
BM, XOPOLLO 3aJanTMPOBAH K yCI0BMAM NOMe-
LLeHMA, NPOBOAUT NOHbIN }KU3HEHHbIN LMKA B
aHTPOMOreHHbIX LEeHOo3ax U ABNAETCA JOMUHU-
pyrowmm (BuHorpagosa, 1991; Baz et al., 2015).
Cpegu ppyrux BUAOB B KBApPTUPbl CNOCOOHbI
NPOHMKaTb M 3acenaTb MepPTBble TKaHU TaKKe
L. caesar w L. lllustris. 9T BuAbl 06n1agatoT Bbl-
COKMMM BO3MOKHOCTAMM afianTaLMm K yC0BU-
AM HaceNeHHbIX NyHKToB (ApTamoHos, 2003).

AHTponoreHHoe BO34€eNCTBME OKa3blBaeT
BAMAHME Ha CTPYKTypy coobuiectBa Hekpo-
GUNbHbIX ABYKpbIAbIX. Hanpumep, B PUHAAH-
ANW B €CTeCTBEHHOM cpeae Ha NpPUMaHKax ro-
BAYbeN nevyeHn oTmeyeHo bonblue npeacTa-
BuTENeln p. Sarcophaga, a B KOJIMYECTBEHHOM
- npeobnaganu ocobw p. Lucilia (Hanski, 1987).

Cpegyn Bcex BbIIBNEHHbIX HEKPOUAbHbIX
ABYKpbINbIX gomuHmposanu C. vicina, L. caesar
n P. terraenovae, 4To 06BACHAETCA UX IKONOTU-
4YeCKOM NJAaCTUYHOCTbIO M CMOCOBHOCTbIO pas-
BMBATbCA, KpOME TPYMNOB, B Pa3/IMYHbIX THUIO-
wmx cybcTpaTtax. 3To N03BONAET MM NErKo afan-
TMPOBATbLCA M 3acenATb BCE CTauMn o0buTaHUA
ypbaHu3npoBaHHOM Tepputopumn. Haobopor, B
eCcTeCcTBEHHOW cpeae, B 3KCNepMMeEHTax, NpoBe-
AEHHbIX Ha TPYyNax CBUMHEN, PACNONOXKEHHbIX HA
3HAYMTENIbHOM YAaNEeHUM OT FOPOACKOM YepThbl,
YCTaHOBNEHO, YTO BO BCEX CNYYaAX AOMMUHUPO-
Bana TonbKo P. terraenovae (Mpuxoabko v 4p.,
2016). B BeceHHUI nepuom, BbICOKAA YMUC/IEH-
HoOCTb P. terraenovae cBsazaHa ¢ 0COBEHHOCTbIO
ee }KM3HEHHOTO LMKAa NepeHoCUTb 3MMHUI ne-
puog, Ha CTaaAnun umaro. Y aToro BMaa umeeTtca
XOPOLWO BbIPa*KeHHaA Auanay3a B Penpoayk-
TMBHOM cocTosiHUK (BuHorpapgosa, 1988, 1991).

O6uwan HeBbICOKAA YMCNEHHOCTb ApPYrnx
BMaoB, Hanpumep L. illustris v C. vomitoria,
BEPOATHO, 3aBUCUT OT TemnepaTypHoro npe-
depeHayma UX MHAMBUAYANbHOTO Pa3BUTUSA.

[na HopmanbHOro npouecca UM HeobxoanuMo
6o/bllee KONMYECTBO TEMJIOBON 3HEPruu, Ko-
TOPYIO B HALLIMX KAMMATUYECKUX YCIOBUSX OHU
CMOTYT NONY4YUTb NPEUMYLLECTBEHHO BO BTO-
poi nonosBuHe neta. Tak, TemnepaTtypHble na-
pPameTpbl y 3TUX BUAOB MyX MMelT bonee Bbli-
COKME 3HAYeHMA HUMKHEro nopora pPasBUTUA U
TENNOBOW MOCTOAHHON BMAA, YEM, HANpUmep,
y C. vicina (BuHorpagosa, MapueHKo, 1984).

Hu3Kaa 4YMCneHHOCTb Ha Tpynax JNYMHOK
Fannia sp. n S. argyrostoma cBA3aHa C Tem,
YTO OHM ABAAKOTCA XMLLHMKAMM (KOHCYMeHTa-
MW BTOPOro Nopsika) U MOryT HanagaTtb Ha
ocoben KaK cBOero, Tak U Apyrux BuaoBs. Kak
PerynaTopbl YNCAEHHOCTU APYIrUX BUAOB 3TO
rpynna Bcerga 6yaeT B MeHbLUeM Ko/iMyecTse
(Opym, 1986). HeobxoaMmo OTMETUTb TaKIKe,
yto S. argyrostoma BO BCex C/nyyasax OoTMeye-
Ha Ha Tpynax, KOTopble HAaX0AWAUCb TO/IbKO B
nomeuteHunax. OgHaKo B nTepaType UMetoTcA
CBeAEHUs, YTO BUA, OBUTAET UCKNHOUUTENBHO B
€eCTeCcTBEHHOM cpeae 1 obnagaet sksopuanen,
T.€.4a*Ke NpPu 04eHb MOLLHOM 3aMaxoBOMN CTUMY-
NAUMKM MYXM OMacatoTca 3a/1eTaTb B 3aMKHYTble
npocTpaHcTBa (AptamoHos, 1994). Ha ocHoBe
3TUX 0COBEHHOCTEN B KPUMMHANIMCTUKE ONUCAH
CNy4an ycTaHoBNeHMA ¢aKTa nepemeleHus
Tpyna ¢ yauubl B nomelleHne (Benecke, 1998).

Cpean BbIABNEHHbIX HEKPOPUIbHbLIX ABY-
KPbI/IbIX YETKO NPOCNEKUBAETCH 3aBUCUMOCTb
BMAOBOr0 COCTaBa OT COCTOSIHWUS TPYNHbIX TKa-
Hel. MpucyTcTBME IMYMHOK MACHOW MyXM HO-
BO3EME/IbCKON HA CBEXKEM U FHUIOCTHO M3Me-
HEHHOM Tpyne CBA3aHO C TEM, YTO OHU OAHU U3
NnepBbIX HAXOAAT U CPa3y KOJIOHM3MPYIOT Takue
06beKTbl. [103TMM KauecTBaM 3TOTBUA,0THOCATK
Ba*KHbIM B CyAe6HO-MeANUNHCKOM OTHOLLEHWUM.

Ob6HapykeHne Megaselia sp. Ha cTagum
CKeNeTMpoBaHMA Tpyna OObACHAETCA Tem,
YTO ee /IMYMHKAM AO0CTAaTOYHO ANA MUTAHUA U
Pa3BMTMA HEe3HaUUTesNIbHbIX MO 0b6bemy obe-
3BOMKEHHbIX OCTaTKOB MArKMX TKaHen. Ha-
npumep, D. B. Riversa ¢ coasT. (2013) npwuso-
AWNT OaHHbIE O TOM, YTO HEKPOPUAbHbLIN BUA
Megaselia scalaris (Loew, 1866) oTtaunuaetcs
MaKCMMaNbHOW YCTOMYMBOCTbIO K Aernapara-
WK 3acensieMbix eto TKaHel. 9To COOTBETCTBYET
CNOCOBHOCTN MMAro KOJIOHU3NPOBATbL Ha NO3A4-
HUX CTaAMAX pacnaga TPYNHbIX TKAHEW, a ux
JIMMNHOK pPa3BMBATbLCA B 3TOT nepmod. O6unb-
Has *Ke KOHLEHTPauusa IMYMHOK U Nynapuii Ha
BOJIOCUCTOM YacTM ro/IoBbl NO3BONAET CAENaTb
NPeAnosoXKeHne U 0 TOM, YTO OHW ABAAIOTCA
KepaTodaramun 1 NUTAOTCA AePUBATAMU KOXKM.
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3aKknouyeHue ramm 1 cBA3aHbl B CBOEM Pa3BUTUU C Pa3INYHbI-
MU THUIOWMMMU OPraHUYECKMMM BeLLecTBaMM.

MonyyeHHble CcBeAeHUA WMEKT BaXKHOe
cyaebHo-MmeauUNMHCKOE 3HaYeHME U MOTYT ObITb
MCNONb30BaHbl B YC/IOBMAX NOA30HbI CPeaHeN
Tanrn EBponerickon 4yactm Poccum npum pac-
cnefoBaHMM Cly4aeB HAaCU/IbCTBEHHOM CMEPTU
AN NPOTrHO3MPOBAHUA BPEMEHWN HAXOXKAEHUA
M Cce30Ha nonagaHuA Tpyna Ha MecTo ero ob-
Hapy»XeHuUA, a TaKKe PpaKTa ero nepemeLleHus.

HeonHopoaHOCTb ropoAcKor TeppuUTOPUN U
NMOCTOAHHO MEHAILLNECA YC/IOBUA NPUBOSAT K
TOoMy, 4YTO Honee ycnewHbIMU B PAa3MHOMXKEHUN,
Pa3BUTUMN M KOJIOHN3ALLMN TPYNOB ABNAKOTCA IKO-
NIOTMYECKM NNACTUYHbIE BUAbI C LLMPOKUM CreK-
TPOM NUTaHUA. BepoaTHO, 3TUM obbAcHAeTCcA
npeobnagaHve B 3ToM cpepe HEKPODUAbHbBIX
ABYKPbINbIX, KOTOPble N0 TPOPUKE NTMYMHOYHOMN
CTaaumn ABNAKTCA PaKyNbTaTUBHbIMM HEKPOda-
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Summary: Thearticle deals with the study of the complex of synanthropic
sarcophagusDipteraandtheinfluence of urbanization onits composition
and structure. On human corpses nine species belonging to four
families were found. They developed in different parts of the corpses.

Calculations were produced using PCA. The basis of the population
of Diptera consists of three species - Calliphora vicina, Lucilia caesar
and Protophormia terraenovae. Significant seasonal aspects resulting
in changes in species composition, circumstances of finding a corpse
and its condition play the main role in the formation of the complex of
sarcophagus Diptera. The most successful in reproduction, development
and occupation of ecological niches are those species that can be
easily adapted to changing circumstances with a wide range of food.
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I'MAPOJIU3ATOB JINTTHOUEJJIIOJO3HOT'O
CbIPbHbA B BUOBYTAHOJI

MOPO30OBA
Tarbsina CepreeBHa

CEMEHOB
Cepreii IOpbreBny
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BsepeHue

B cooTBeTCTBMM C IKONOrMYECKOM AOKTpU-
Ho Poccuinckon Pepepaunm (2002 r.) yse-
IM4eHne 00oNM BO30OHOBAAEMbIX PEecypcoB B
NoJIy4eHUM MOTOPHbIX TOMAUB ABNAETCA aKTYy-
aNbHOM 3afayen coBpemeHHOoCTU. [lepcnek-
TMBHbIM BapMaHTOM CYMUTAETCA MPOU3BOACTBO
MOTOPHbIX TOMJIMB W3 PACTUTENIbHOTO CblpPbA
nytem d¢epmentaummn. Ocobbimm noTpebu-
TENIbCKMMU NPEUMyLLECTBAMU B KayecTBe A0-
6aBKM B TpagMuUMOHHble TOnMAMBa obnagaet
61uobyTaHON, MoAy4YaeMblt nyTem CcOpaxu-
BaHMA yrnesoacoAepkawmx cpen baktepus-
Mmu poaa Clostridium (Qureshi, Ezeji, 2008).

Mpw 3ToM BCe 6Bonee akTyanbHbIM CTAaHOBUT-
cA nonyyeHne 6mobytaHona He M3 NULLEBOrO
CbIpbA, @ U3 HE40POroro ErkoAO0CTYNHOrO pac-
TUTENbHOTO CblPbs, B KA4YeCTBe KOTOPOro MoryT
6bITb MCNONb30BaHbI NPeABaAPUTENBHO TMAPO-
Nn3oBaHHble oTxoabl AMK u necHoro xo3an-

MoanucaHa K neyatu: 4 niona 2017 roga

ctBa (Procentese et al., 2016). cnonb3oBaHue
B KayecTBe cbipba 100 % AUrHOUEN/IHO/I03HO-
ro rmaposin3ata MOXKET 3HAYUTE/IbHO CHU3UTb
cebecToMmMoCTb pacTBopuTeneit B CpaBHe-
HWUM C MUCMONIb30BAHMEM B KauyecTBe cybCTpa-
Ta nuuwesoro cbipba (Morone, Pandey, 2014).

Mepen cbparkmBaHMEM TMAPONM3ATLI JINT-
HOLEN/I/I03HOTO CbiPbA OYULLLAKOT OT UHINOU-
TOpoB, 0bpasyloWmMxca B npouecce ruaponunsa
3a cyeT Aerpagauuu NIUTHUHA, LENIN03bl U
reMuLennonosbl, N 3atem oboralaoT pocTo-
BbIMM BeLLeCcTBaMU, HEObXoANMbIMK ANA aue-
ToHObyTUNOBLIX GakTepuit (Roth, Tippkotter,
2016; Nanda et al., 2014). NpumeHsiemble Ha
CEeroAHAWHMUA [eHb pPOCTOBble KOMMOHEH-
Tbl, Takne Kak MABK, TvamuH, 6uotnH n ap.,
B OONbLIMHCTBE CBOEM MMEIOT BbICOKYIO CTOU-
MOCTb, MO3TOMY MOWCK HEAOPOrnX MCTOYHU-
KOB POCTOBbIX BELLECTB ABASETCA OAHUM W3
Hanbonee 3HaYMMbIX HAKTOPOB B CHUMKEHUM
cebecToumocTn npomssoacTBa 6H6uobyTaHona.
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B 60-x rogax npoLioro BeKa B KayecTse
HegoPOrMxX UCTOYHMKOB HEOBXOAMMBIX Benko-
BbIX KOMMOHEHTOB M BUTAMWHHbIX KOMM/IEKCOB
npeanaranocb WCNOAb30BaHWE KYKYpPYy3HOro
rIIOTEHA UK }KMbIXa NOACONHEYHMKA (ApoBeH-
Ko, 1963), KoTopble No pAay CBONCTB ABNAKOTCA
LEeHHON KopmoBol g06aBKOW ANA CeNbCKOXO-
3AMCTBEHHbIX }KMBOTHbIX M UMEIOT AOATUNA CPOK
XPaHEeHUA M3-32 HEBbLICOKOW BAAXKHOCTU. M03-
TOMY UX UCMO/Ib30BaHWE B aLLeTOHOOYTUI0BOM
npoussoactee (AB3-npouecc) HepauMoHanb-
HO, T. K. MOCNe npouecca OHW HacCbILWATCA
BN1Aroi M CPOK MUX XPaHEHMA PE3KO CHUKaeTcA.

Bosiee 3KOHOMUYHBIM CYMTAETCA UCMOb30-
BaHMe TaKMX OTXO40B, KOTOPblE MMEKT onpe-
AEeNeHHble OrpaHMYeHns Ha MCNo/b30BaHME B
KayecTBe KOpMa ANs CeJIbCKOXO3AMCTBEHHbIX
MBOTHbIX. Hanpumep, nuBHaa gpobuHa, mac-
COBbIM OTXOA, NMMBOBAPEHHOro MPOM3BOACTBA,
ABNASACH NPEKPACHbIM KOPMOM, 061aaatoWwmm
KOMM/IEKCOM MUTATENIbHbIX, MUHEPANbHbIX W
6MO0N10rMYECKM aKTUBHbIX BELLLECTB, B TO e Bpe-
M$ U3-3a BbICOKOW BNa*KHOCTW (75—85 %) umeet
KpaliHe KOPOTKMI CPOK XpPaHEHUA. YKe Ha BTO-
pble CYTKM NPOMCXOAUT ee 3aKMcaHue 1 nopa-
YKEeHMe NaToreHHbIMU ANA CE/IbCKOXO3ANCTBEH-
HbIX *KMBOTHbIX rpMbKamu. B HacToALlee Bpems
OCHOBHaA Macca NPOKUCLIEN NMBHOM APOOUHbI
CKNaAupyeTcs Ha NO/IMTOHaX TBepAblX ObITOBbIX
OTXO4,0B MU/IN HA HECAHKUMOHWPOBAHHbIX CBa-
Kax. Ee cbpoc B OKpy:KatoLLyto cpeay NnpueoauT
K 3arHMBaHMIO, CONPOBOXKAAOLLEMYCSA Bblaene-
HMEeM TOKCMYHbIX NPOAYKTOB pacnaaa (ammuak,
CKaToJl, UHAON, MMKOTOKCUHbI U Ap.), YTO BbI3bl-
BaeT yBe/IMYEHNE IKO/IOTMUYECKOMN HarpysKuM Ha
OKpYyKatowyto cpeay. Mpu 3ToM CTeNeHb 3KON0-
r’MYecKo oNacHOCTM APOBUHbI B TEYEHUE MeCA-
ua Bo3pacTaetcV knacca ao IV (PyaeHko, 2007).

MuBHas apobuHa obpasyeTcs B TEXHONO-
rMAX MMBOBAPEHHOro MPOM3BOACTBA MNocCne
¢nNbTPOBaHMA 3aTOpa U NPOMbIBAHWUS COJNO-
[0BOM ApobuHbI ropAYer BogoM M nNpeacTas-
naet cobo ocTaToK APOOBAEHbIX 3€PHOBbLIX
npoayktos (Tuxomupos, 1998). CoaeprkaHue
reMmunuennionosbl U LEeNNN03bl B CYXOM Be-
LecTse NMBHOM APOOMHbLI cocTaBnAeT 52 %.
Ona Hee XapaKTepHO BbICOKOE COAeprKaHue
neHTo3. Mocne KUCAOTHOMO rMApPoONM3a cogep-
YKaHMe NeHTOo3 B rmapoan3ate NMBHOM Apobu-
Hbl cocTaBnseT 7 06. %. A COOTHOLLEHME TaKUX
YyrNeBoAoB, Kak [oKo3a/Kcunosa/apabuHo-
3a, cocTaBaaeTr npubamsmutensHo 1:2:1 (Xiros,
Christakopoulos, 2009). NuBHasa ApobuHa 60-
rata nporeMHamu (4o 24 % K abcontoTHO cy-
XOMY BELUECTBY), KNE€TYATKOM, }KNUPAMWN U BUTa-
MWHHbIMK KoMnaekcamu (Metpos u ap., 2014).

JINrHOLEeNNIONO3HYO 4acTb MNUBHOM Apo-
O6MHbI paHee y)Ke npegnaraanm UCNonb3oBaTb
B KayecTBe WCTOYHWKA peayumpylolmx Be-
ects npu npoussoacTee cnupTtoB (Xiros,
Christakopoulos, 2009). BenKoBO-BUTaMUHHbIM
KOMM/IEKC, OCTaloWMNCA Mnocae ocylecTse-
HUA TMAPONM3A NUBHOM APOBOUHLI, TaK Xe
6bln10 6bl paUMOHaNbHLIM MCMONb30BaTb B
TEXHONOTUAX Mo/yYyeHMa OuoTonamBa  Kak
BO3MOXHbIM WCTOYHWUK POCTOBbIX BELLECTB.

Takmm obpasom, nuBHaa apobuHa copep-
UT B cebe Bce HeobxogMmble POCTOBblE Be-
ecrea, HeobxogmMmble ans buoareHToB aLe-
TOHOOYTMNOBOrO HPOXKEHUA. BO3MOXKHOCTL ee
MCNONb30BaHMA B TEXHOJIOIMAX ALETOHObYTU-
JIOBOro NPomM3BOACTBa NO3BO/INAA Bbl CHU3UTD
cebecToumocTb npomusBoacTBa 6H6MobyTaHONa,
a TaKKe pewuTb Bonpoc 3¢PeKTUBHOM YyTU-
NN3auMM  MaccoBOrO OTXO0A4a MNUBOBAPEHUA.

Uenbto paboTbl ABnseTca M3yvyeHuMe BO3-
MOYHOCTW UCMONb30BAHUA NUBHOM APOOUHLI B
KayecTBe MCTOYHMKA POCTOBbIX BELLECTB B aLle-
TOHOOYTUNOBOM NPOU3BOACTBE NPU cOparkmnea-
HUMTUAPONN3ATOBIUIHOLEN/OIO3HOTOCbIPbA.

MaTtepuanbl

Jlna  npoBegeHUA UCCNefOBAHUIA  Hamu
6blna nonyyeHa nuBHaa gpobuHa ¢ OAO «Tom-
CKoe NuBO» BAa*KHOCTblo 82—86 %. [lMpouecc
H6pOoXKEHNA OCyLLeCcTBAANCA WTAaMMOM baKTe-
pun Clostridium acetobutylicum ATCC 824, no-
NyyeHHbIM 13 BKIMM. [JaHHbIA WTaMM Xapak-
TepusyeTca CcnocobHocTbio cHparkMBaTb Kak
NeHTo3bl, TaK U rekcosbl (Ounine et al., 1983), a
TakxKe obnazaeT APKO BbIpaXKEHHOM aMUNONK-
Tnyeckon (Croux et al., 1992) n npoTteonntnye-
cKkom cnocobHocTbio (Annous, Blaschek, 1990).

MocKoNbKy cBeXKasA NMBHasA ApobuHa MOXKeT
ABNATLCA LeHHOM KopMoBOW A06aBKOM, a nocne
eexpaHeHus 6onee CyTOK BHel 06pasyoTcs Mu-
KOTOKCWHbI, B pe3ynbTaTe Yero ee Ucnosib3osa-
HWe B KOPMOMPOWU3BOACTBE CTAHOBUTCA HEBO3-
MOXHbIM, 4151 OCYLLECTB/IEHWNA SKCMEPUMEHTOB
Hamu 6blna UCNonb3oBaHa YeTblpexgHeBHasA
nMBHaA ApobuHa. Mcnonb3oBaHWe NPOKKCLIEN
NMUBHOM APOOUHbLI B aLETOHOBYTUNOBOM MNPO-
N3BOACTBE HE TO/IbKO MO3BOMNT OCYLLECTBUTb
3O PEKTUBHYIO YTUAN3AUMIO HEKOHAMLMOHHOM
NMMBHON APOOUHbLI, HO M NPOBECTU €e Ae3UH-
beKuno N AeTOKCMKaLMIo, B pe3ynbrate Yyero
oTpaboTaHHaA B aLeToHOOYTMA0BOM NpoLecce
NMBHaA APoOMHA MOXKeET ObITb B AaNbHENLLEM
MCNONb30BaHa B KaYecTBe KOPMOBOW J,06ABKM.

B onbiTax No oueHKe BAUAHUA NUBHOM APO-
O6MHbI Ha cOpaKMBAEMOCTb YI1IEBOAOB LUTAM-
mom b6aktepuin C. acetobutylicum ATCC 824
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MCNONb30BaNNCh Cpeabl, BKAOYaoLWwme B ceba
45 r/n rnoKo3bl M NUBHYO APOBUHY B pasand-
HbIX KOHLLeHTpauuAx. B KayecTBe KOHTposA
OCYLLECTBNANOCL COpaxKMBaHME MONYCUHTETU-
4YeCKOW cpepnbl, YKa3aHHOW B Mnacrnoprte Ky/b-
Typbl C. acetobutylicum ATCC 824, Bkatoyato-
wen B cebs cneayoume KOMMOHEHTbI (r/n):
rntokosa — 20, amMOHMA aueTat — 3, APOXK-
YKEBOWM 3KCTPaKT — 1, nenToH — 1, Kpaxman —
1, KH,PO,- 0.7, KHPO, — 0.7, yucrenH — 0.5,
MgSO *7H,0- 01 MnSO *H,0-0.02, FeSO,*
7H,0 - 0015 NaCl — 001 NABK — 0.001.

B aKkcnepumeHTax nNo cbparknsaHuo ruapo-
NIN3aTOB IMTHOLEN/IONI03HOIO CbipbsA COBMECT-
HO C NMBHOW APOBUHOMN B KayecTBe UCTOYHMU-
KOB peayLMpyloLmnx BeLwecTB MNpUMeHANca
bepMeHTaTUBHbIA  TMAPOAN3AT  LEeNN03bI
MWCKaHTyCa, cogepKalimin 34.8 r/n rnoKosbl n
15.6 r/n Kcunosbl. B KOHTPO/ILHOM BapuaHTe B
KauecTBe POCTOBbIX BELLECTB MCNOAb30BANCH
cneaytowme KOMNOHEHTbI NONYCUHTETUYECKOM
cpeabl: MABK—-0.001, TvamuH—0.001, 6MOTUH —
0.001, umctemH —0.5, opoKKeBOM IKCTPaAKT — 1.

MeTtoabl

Crepunusaumna cpepn, ocyLwecTBaanacb npwu
0.15 MTMa npun Temnepatype 111+2°C B
TeyeHue 20 muHyT. lNpoBogmnacey pasgenbHas

cTepunansaumm NCTOYHUKOB POCTOBbIX
M peayumpylowmx  BEWeCTB C  Uesbio
npegoTspalweHMa 06pa3oBaHMA MNPOAYKTOB

Kapamenusaumm M MmenaHoumauHos. B
COOTBETCTBMU C MeToauKon (J/loroTkuH, 1958)
B CBEKEMPUIrOTOBNEHHYIO CTEPUNBHYIO Cpeay,
oxnaxkaeHHyto o 60 °C, BHOCUACA MHOKYNAT B
kKonunyectee 3 06. %. A co3gaHMA aHA3POOHbIX
ycnosui obbem cocynoB 3anonHAnca Ha 85
%. Cocyabl 3aKpblBa/IMCb BaTHO-Map/ieBbIMU
npobkamn, WCNO/Nb30BaHME MNeHoracuTena
He Tpebosanoce. KynbtnBmpoBaHue
nposoaunan B Tepmoctate npu 37 °C.

Mpouecc OpPOMKEHMA  oueHMBanca Mo
MaKponapameTpam: obpa3oBaHMe pa3pbiBa,
nogbema, OCaZka W N0 MHTEHCUBHOCTMU
ra3osblaeneHus " neHoobpasoBaHUA,
a TaKXe MUKPOCKOMUPOBAHMEM.
KoHueHTpauuu byTaHona, aueToHa
" sTaHoNa N3IMepAannChb razoBbiM
Xpomatorpadom XpomaTaKk Kpuctann. 5000.2.

JaHHble, nonyyeHHble B xope
aKcnepmumeHToB, 06pabaTbiBaIMCb C MOMOLLBIO
naketa STATISTICA, Bepcma 6.0. Ob6paboTKa
pe3ynbtatoB  cbpaxkmBaHua cpes  6bina
BbIMO/HEHA C WCMNO/Ab30BaHMEM MeETO40B
napameTpuYecKom CTaTUCTUKN C BbIYUCIEHNEM
CpeaHNX3HAYEHNUMMCTAHAAPTHOIOOTKNOHEHMUA.

Pe3ynbratbl

Ha nepBom 3Tane paboT no oOueHKe
BAMAHMA NMBHOM APOOMHbI Ha cbpaxu-
BaeMOCTb yrnesogos LUTaMMOM baKre-

pui C. acetobutylicum ATCC 824 npoBoAnnocCh
cbparknBaHue cpegbl, COCTaB KOTOPOM BKALO-
4yan B ceba 20 06. % yeTblpexaHEBHOW NUBHOM
APOBUHbI BNaXKHOCTbIo 86 % w1 40 r/n rtoKo3bl.
OnbIT cocToAn n3 8 noBTopHOCTeN. [locne BHe-
CEeHUA B cpesly MHOKYNIATA B NOJI0OBMHE MOBTOpP-
HocTen OpoXKeHWe HACTYNMUAO CO 3HaYuTe/b-
HbIM ono3gaHuem (Yepes 56 yaca) n ocTaHoBU-
NIOCb Ha NepBOM CTagMM 06pPa30BaAHUA KUCAOT.
B npouecce 6poxeHnA 6bln 3adpUKCUPOBaAHbI
pa3pbiB, Nogbem, 06pa3oBaHMe 0CaKa, HO ra-
30BblaeNneHne B TeyeHne Bcen pepmeHTaLum
6bl10 KpaiHe cnabbim. Mpu 3TOM B NOMOBMU-
He MOBTOPHOCTEM OpoXKeHWe He HacTynuno.

B pesynbtate cepum nocnenoBaTeNIbHbIX
6pOoXKeHNI, B KOTOPbIX COCTaB Cpeabl OCTaBascA
NPEeXXHUM, @ MUKPOOPraHM3Mbl KaXKOO0ro 3KC-
NepMMeHTa NCNOb30BaIMCb KaK MHOKYNAT ANA
CNneayroLwero skcnepMmeHTa, npouecc coparku-
BAHUAYINEBOAOBHE ObIN3HAYNTEIbHOYYYLLEH.

Ona  pocTuXKeHMa HOPManbHOro npouec-
ca OpOXKEeHUA, XapaKTepu3YLLeroca WHTEH-
CMBHbIM ra3oBblaeneHMem M neHoobpasosa-
HMEeM, a TaKXe nociefoBaTesibHbIM 06pa3o-
BaHMEeM pa3pbiBa, NoabemMa M ocagKa, 6bin
npoBeAeH pAfL IKCNEPUMEHTOB Ha Ob6Hapy-
YKeHWe OTCyTCTBYIOLLEro B MWBHOW ApobuHe
KaKoro-nMbo KOMMOHEHTA, ABNAOLLErocs nu-
MUTUPYOWMM  (GaKTOPOM MNpoLLecca KU3He-
AEeATeNIbHOCTM aLeTOHOOYTUNOBbLIX GaKTEpPU.

Ons onpepeneHna HeAOCTAIOLWErO KOM-
NOHeHTa OblM NPUTroTOBAEHbI CTaHAAPTHbIE
cpeabl ¢ nuBHOM apobuHon (20 06. % nuBHOM
APO6UHbI U 45 /N rNoKo3bl), BKAOYaBLLINE Te
AN WHble COeaMHEHMA, KoTopble onpeaens-
JINCb B COOTBETCTBUM C COCTABOM MONYCUHTETU-
4YecKoW cpesbl, NPONMCAHHOM B nNacnopTe Ans
wramma 6aktepuin C. acetobutylicum ATCC 824
(tabn. 1). B kKauecTBe KOHTPOA BbICTYNAA OMbIT
no cbpakMBaHUIO MONYCUHTETUYECKOM cpeabl
¢ pobasneHmem 20 06. % nNuBHOM APOOUHDI.

Bo BCEX BapMaHTax b6pokeHune
OTCYTCTBOBanNO, BCAeAcTBMe vero bbin caenaH
BbIBOZ, O HA/IMYMM BELLECTB B MMBHOW ApobuHe,
MHIMBUpPYOLWMXALETOHOBYTUI0BOEOPOXKEHME.

C uenbto ypaneHna WHrMbuTopos 6blan
npoBepeHbl ABa cnocoba OYMCTKM NUBHOWM
APOOMHbI:  BbICYlUMBAHME M MPOMbIBKA
BoAOM. YacTb NMBHOM APOOUHBLI TWATENbHO
NpPOMbIBasiaCb BOAONPOBOAHON BOAOM, a Apyran
YyacTbBbICyWMBanacbnpuTemnepatypell0eCao
BnarkHocTn 0 %. CocTaB cpesbl USMEHEH He Bblin.
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Tabnnua 1. Mpeanosiaraemble OTCYTCTBYIOLLME KOMMOHEHTbI B COCTaBe cpeabl C MMBHOM APOBUHON,
Heobxoanmble ans wWTamma 6aktepuii C. acetobutylicum ATCC 824

Ne onbiTa Mpeanonaraemble HeAOCTAKOLINE KOMMIOHEHTbI
1 Apoxxu, KH,PO, K,HPO, MgSO,*7H,0, MgSO,*7H.0,
FeSO *7H O, MnSO *H O, NaCl
2 NABK, TnamuH, 6UOTUH
3 MNABK, 61oTnH
4 MABK, TMamunH
5 aMMOHMI aleTaT

Bo Bcex NOBTOPHOCTAX C MPOMbITON NUBHOM
ApobuHoM bpoXKeHue HacTynuao Ha 36-m yacy,
a B MOBTOPHOCTAX C BbICYLWIEHHON APO6MHOWN
Ha 44-m vacy. Tak Kak depmeHTauma
Habntoganack BoO BCex cayyanx, bbiio caenaHo
npeanosioXKeHne, 4YTO AaHHble WMHIMOUTOPDI
ABNAOTCA NETYyYMMM BelwecTBamu. Kpome Toro,
AaHHOE NpeanosioXKeHMe MNOATBEPKAAN0Ch
TEM, YTO YeTblpexgHeBHaA NUBHaA ApPobuHa
nepez NPOMbIBKOW MW BbiMapMBaHUEM UMena
KMCNOBATO-CNAAKMM 3anax, KOTOPbIA BO3HUKAET
NPW 3aKMCAHUM NUBHOM APOOUHLI, N3-3a Yero
B Hen obpasyoTca netyume coeguHeHma. K
npeanonaraemblM  MHIMOGUTOPAM OTHOCATCA
dypdypon, MmypaBbMHaAA KWUCNOTA, aueTaTbl
M Aap., KOTOopble yAanAawTca U3 cpegbl
NPOMbIBKOM WAW BbiNapuBaHnem. Ho npwm
oboux meTogax yaaneHus  UHrMbutTopos
6poXKeHne, Ha4yaBLWKNCb HOPMaAbHO, BHE3AMNHO
OCTAaHOBMNOCb, M K KOHLYy NpoLecca 3HayeHue
pH coctasuno 4.5—-4.7, 4to CBMAETE/IbCTBOBANO
O TMPOKUCAHUM  cpeabl U OCTAHOBKe
6poxkeHnA Ha cTagmm obpasoBaHUA KUCANOT.

AHanusupya  AuTepaTypHble  AadHHble,
y4MTbIBAA MNPU 3TOM BbICOKOE cogepKaHue
npoTeMHOB B NMMBHOW ApobuHe (oo 24 % K
abcontoTHO cyxomy BellecTBy), bbin caenaH
BbIBOA, 006 MHIMOMPOBAHMM AaMWHOKUCIOTAMM
BTOpON  cTagum  bporKeHua cTagmm
obpasoBaHuA pacTtBopuTeneit. Cumtaerca, Yto
M3ObITOK JNIerKO YCBOSIEMbIX MPOTEanM3aToB

CNocobCcTBYEeT  XOPOLEeMY POCTY  Ky/bTypbl
aUEeTOHOOYTMNOBbLIX 6aKTepUW, HO MellaeT
HacTynaeHuto  BTOpoir  ¢dasbl  BpoXkeHUA
(ToroTkuH, 1958). ConbBeHTOreHHas

CTagMa OpOXKEHUA MOMKET OCYLLEeCTBAATHCS
TONIbKO B TOM c/yyae, ecan 6GaKtepunm B
nepuog ObICTPOro pPasMHOXEHWs MUTatoTCA
BbICOKOMONEKYNAPHbIMK  dpakumamn. Mpwu
pa3sBUTUM BaKTepuil 3a CYeT MNPOAYKTOB
pacwenneHna 6enkosB cnocobHOCTb KynbTypbl
K OCYLLECTBNEHMIO BTOPOM ¢da3bl HapyLuaeTcs.
Tak KaK Ans nuBHOM APOOMHBbI XapaKTepHO
BbICOKOE coaeprkaHue aMMHOKMC/IOT,
BEPOATHO, YTO MpPM TaKOM UCMNO/Ib3yeMOW
€ee KOHLUEHTpauuu B Cpeae Ccoaepkanocb
M3bbITOYHOE  KO/IMYECTBO  JIEFKOYCBOSIEMbIX

a30TUCTbIX  BeLWecTB, 4YTO npuBeno K
MHIMBMpPOBaAHUIO BTOPON asbl OpoKeHUA.

Takum obpasom, cneayrowmii onbIT 3aKto-
YancA B NOMCKE ONTUMA/IbHOM KOHLLEHTPaLmK
NMUBHOM APOOMHbI, NPU KOTOPOI HEe NMPOUCXOAMUT
MHIMBUPOBAHMAAMUHOKNCIOTAMM, HOMPUITOM
ee A0CTaToyHO ana obecneyeHma aueToHoby-
TUNOBbIX BaKTepuii HeobXoAMMbIMU POCTOBbI-
MU BelecTBamu. MpoBoannacb oueHKa cbpa-
YKMBAEMOCTM [NIFOKO3bl NPU PA3TINYHbIX KOHLLEH-
TpauMAX NMBHOW Ap0buHbI. BpoXkeHne BO Bcex
C/ly4asax HauMHANOCb Yepes 22—24 yaca nocne
BHECEHUA B cpeay MHOKyNATa. 10 OKOHYaHMM
npouecca bbinnpoBeaeH xpomaTtorpadpuyeckmin
aHaNM3 Ha BbIXOA LiesieBbIX NPOAYKTOB (puc. 1).

Ha  ocHoBaHuMM  xpomaTorpadumyeckoro
aHanu3a Oblna onpegeneHa ONTMMA/bHaA
KOHLEHTpauns nuMBHOM ApobUHbI, KoTopasn
cocTtaBuia 5-6 % ot o6bema cpeabl. MNpy Takom
KONMYeCcTBe NMBHOW APO06UHbI B COparkmBaemomn
cpege Habnwopganca HanbonblUMIA  BbIXOA
LeneBbiX NPOAYKTOB NO OKOHYaHUK BpoXKeHuA.

[Ona TOoro ytobbl COKPATUTL BPEMA Havana
H6poXKEHNA OT MOMEHTA 3apa*keHua cpegbl
c 22-24 po 8-10 4acoB, ocywecTBaAnacb
cepua  nocneposaTesibHbiX  COparKMBaAHWIA
cpen, coaepskalmx 45 r/n rnokosbl n 6 06. %
NMMBHON APOOUHbI, ANA 3apa’KeHWs KOTOPbIX
MCNONb30BANCA WHOKYAAT U3 OTOPOAMBLUMX
cpepn, aHanorM4yHoro cocrasa. B pesynbrate 4-5
nocnenoBaTe/ibHbIX FeHepaLnii BpeMa Havana
H6pPOrKEHNA YMEHBLUMAOCH A0 8 YAaCOB, @ BbIX0OA,
uenesbIX NPOAYKTOB nosbicnaca B 1.5-2 pasa.

B onbITax no cbparknsaHuio
dbepMeHTaTUBHOIO rMAaponmnsaTa Lenno3bl
MMCKaAHTYCa, OYULEHHOTO NpPM  MNOMOLUM
cneumanbHO  afanTUMPOBAHHONO  AKTUBHOIO
nna (Morozova, Semyonov, 2016), u3 16
NOBTOPHOCTEM 6poxkeHune HacTynuno
BO BCEX CAy4aaX W XapaKTepu30Banocb
WHTEHCMBHbIMM MNPOLLECCAaMWN Ta30BblAeNEHUA
M neHoobpasoBaHuA. bpokeHwe HacTynuao
yepe3 8-9 yacoB M 3aKOH4YUIOCL Yepe3 79—-88
YyacoB. KOHTpONb TaKKe MMeN BCe MPU3HAKK
NMHTeHCcMBHOro bporkeHma.CpegHue pesynbrathbl
cbparkmBaHuMAa npeactaBneHbl B Tabn. 2.
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npu cobpaxknBaHum

@1

w2

az

4

6 8

10

KoHUueHTpauwWAa nMeHol apobuHel, ob. %

Puc. 1. Bbixoga, LeneBbIX NPOAYKTOB B 3aBUCMMOCTM OT KOHLLEHTPALLMW NMUBHOW APO6MHbI BNAXKHOCTbO 82—86
% B cbparkmBaemoit cpege: 1 — 6ytaHon, 2 — aueToH, 3 —3TaHoN

Fig.1. Yield of target products depending on the concentration of the spent grain (moisture 82—86 %) in the
fermentation medium: 1 — butanol, 2 — acetone, 3 — etanol

Tabauua 2. Bbixog 6yTaHona, aueToHa M 3TaHONa C Pa3/IMYHbIX cpes, Ha OCHOBE GpepMeHTaTUBHOIO
rMAPOAN3aTa LEeoN03bl MUCKaHTYCa

CpeaHuii BbIXoA, LeneBbix MpoayKToB, r/n

Cocras cpegapbl

6yTaHoN aLEeToH 3TaHON
MMAponn3aT + KOMMNOHEHTbI
NoNyCcMHTETUYECKOM cpeabl (r/n):
NABK —0.001, TuammH — 0.001, 6MoTHH 10.21 £0.74 02.97 £0.43 0.97+0.4
—0.001, unctenH — 0.5, aporx:keBom
SKCTPaKT — 1.

fnaponusar + ””B(;‘)‘)a" ApobuHa (606. 14 444087 02.48 +0.53 01.02 +0.42

O6cyxpeHue 3YIOLWUMMCA NPU 3aKUCaHUN ApobuHbl (Pypdy-
Monyuentbie peaynbTael no copawutaanuio D/ IVPAceRRar kiciora, auctethy 1 Ab ) fo

rMApPONN3aToB  JIMTHOLENNOI03HOMO  CbIPbA y A P

COOTBETCTBYIOT /IMTEPATYPHbIM AaHHbIM (/lo-
rotkuH, 1958; AposeHko, 1963). Mpu ncnonb-
30BaHUM MUBHOM APOOMHLI B KOHLEHTPALUK
5-6 06. % 6porKeHne NpoTeKaeT HOPMaJbHO,
XapaKTepusyeTcs MHTEHCUBHbIMM NpoLecca-
MW ra3oBblaeneHua nu neHoobpasosaHua. Mpwu
MCNONb30BaHUN ONTUMAJIbHOM KOHLUEHTPaLUn
NMUBHOM APOBUHbI YCTAHOBNEHO, YTO NPU TAKOM
BApPWaHTE HE MPOUCXOANT UHTMOMPOBAHUNA KMU3-
HepeATeNbHOCTM BaKkTepuit BewecTtsamu, obpa-

BbICYLUMBAHUM OTCYTCTBYET. TeM He MeHee CPOoK
XpaHeHuA ApobuHbI He fonXeH npeBbiwaTb 30
CYTOK, B 3TOM C/y4ae ANs OCyLLeCTBNEeHUA Npo-
uecca bporkeHua TpebyeTcAa NpombiBaHME NPO-
KucCLlen NMBHOM APO0b6UHbI, YTO, OAHAKO, MOXKET
NOBbICUTb CE6ECTOMMOCTb LieN1eBbIX MPOAYKTOB.
Moatomy ans Hanbonee adpPeKTUBHOro NpUme-
HEeHMA NMUBHOM APOOUHbLI B aLLETOHOBYTUNOBOM
NPOW3BOACTBE B KayecTBe WMCTOYHMKA POCTO-
BbIX BELLECTB PEKOMEHAYeTCA WMCNo/b30BaTb
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NMUBHYIO Apbe ANA noayvyeHna rmapoamn3aToB C
uenbro nx ,u,aaneﬁLuero C6pa)KVIBaHVIFI B Cnunp-
Tbl. B 3TOM c/nyyae BO3MOXHA NOAHAA YTUAU-
3aumMAa OoTXo4a NMMBOBAPEHHOINO NPOM3BOACTBA.

Mpn MCNONb30BAaHMM MNUBHOM  APOOUHDI
B aueToHobyTMnosom npowussoacTee (AB3-
npoLuecc) TONbKO B Ka4ecTBe MCTOYHUKA POCTO-
BbIX BELLECTB OTpaboTaHHas B aLEeToHObyTUNO-
BOM H6porkeHnn apobuHa MoXKeT 6biTb B AaNb-
Hellwem MPMMEHEHa B KayecTBe Kopma AnA
Ce/IbCKOXO3AAUCTBEHHbIX MBOTHbIX. [py 3TOM
BblAEP*KKA NPOKMCLLEN NMBHOMN APOOUHbI B aHa-
3pPOO6HbIX YCNOBUAX, NPOMbIBKA ee H0bLIMM KO-
IM4eCTBOM BOZAbI M BO34eNCTBME Ha Hee ByTaHo-
NaobuHy, KoTopasa xpaHunacb oT 2 Ao 30 cyToK.

MHTepecHbIM  NpeacTaBNseTcs  BapMUaHT,
NpU KOTOPOM CMbIB C NMMUBHOW APOOUHbLI (OT-
XMUM) ByaeT NPUMEHATbLCS B KAyecTBE UCTOY-
HWUKa POCTOBbIX BELWLECTB, @ CyxOM OCTaTOK
(*kOM) — KaK Cbip M aLETOHA CHUXKAIOT TOKCUY-
HOCTb €e KaK KOpMa, MO3TOMY MNPOKUCLLYIO
ApobuHy, nepepaboTtaHHyo B AB3-npouecce,
TaK¥Xe MOXKHO OyaeT CKapM/auBaTb CeNbCKO-
XO3ANCTBEHHbIM XMBOTHbIM W/IX CbIPOWN, UK

3akntouyeHue

MonyyeHHble B Xope uccnefoBaHMA pe-
3yNbTaTbl YKa3blBAlOT HA BO3MOXHOCTb WC-
No/Ib30BaHMA MNUBHOM APOOUHbI B KayecTse
MCTOYHUKA POCTOBbIX BELLECTB ANA ALETOHO-
6yTnnosoro cbpaxkMBaHUA rMOPOAM3ATOB NNT-
HOLEN/I0I03HOTO CbipbA. B cepuun onbiToB No
OLLeHKe BAMUAHUA NUBHOM ApPOO6MHbLI Ha cbpa-
YKMBAEMOCTb YrNeBOAOB LWITaMMOM baKTepuit
C. acetobutylicum ATCC 824 onpepeneHbl nu-
MUTUPYIOWAA U WHIMOUPYOWAn KOHLLEHTpPa-
UMM ApobuHbl B cpeae, KoTopble COCTaBUAN 2
n 20 06. % cooTBeTCTBEHHO. BbifiBNeHa onTu-
MasibHaa [03a ApobuHbl, cocTaBmBwan 6 o06.
%. Ona aueTtoHobyTMNOBOrO HpoXKeHUA gony-
CKAeTCcA MpPUMeEHeHMe KaK CBeXeW, TaK U 3a-
Kucwer nmBHOM ApobuHbl. Ucnonb3oBaHue
NPOKUCLLIEN NMBHOM ApobMHbI B ABI-npouecce
NO3BONAET OCYLLECTBUTL ee ae3nHpeKumto, a
TaK¥Ke He CHUXAeT ee B KOJIMYEeCTBEHHOM CO-
OTHOLLEHMUM, T. . He NpoucxoamT 6e3Bo3BpaT-
HOM YTWUAM3AUMM LLEHHOTO MOTEHLMaNbHOro
NULLEBOrO pecypca, Kak, Hanpumep, B npoLec-
Cax CXMraHWA UM 3aXOPOHEHUA NMUBHOM ApPO-

nocne npeaBapuUTeNbHOINO CUNOCOBOBAHUA. OUHbI. [peanoKeHHbI cnocob yTuansaunu
NMUBHOM APO6UHbI, OCHOBAHHbIN HA ee UCNONb-
30BaHMK B ABbJ-npouecce, NO3BOAUT CHU3UTb
cebectoumocTb npousBoactTBa 6HuobyTaHoNa
M pelnTb 3KONorMyeckyto npobnemy ytuau-

3auUunn OTX04a NMBOBAPEHHOIO NPoOmn3BOACTBaA.
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EVALUATION OF THE POSSIBILITY OF
USING BREWER’S SPENT GRAIN FOR THE
FERMENTATION OF LIGNOCELLULOSIC
HYDROLYSATES TO BIOBUTANOL
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TatyanalSergeevna National Research Tomsk State University, p9138009960@gmail.com

SEMYONOV . National Research Tomsk State University, p9138009960@gmail.com
Sergey Yuryevich

Key words: Summary: The paper deals with the investigation of the possible using

Brewer’s grain of brewer’s grain as a source of growth substabces in acetone-butanol

biobutanol fermentation of lignocellulosic hydrolysates in order to reduce the cost of

lignocellulosic hydrolysate  biobutanol production and to utilize the brewery waste. The fermentation
Clostridium acetobutylicum of glucose was carried out at different concentrations of the brewer’s

ATCC 824 grain by Clostridium acetobutylicum ATCC 824. In the experiments on
growth substances fermentation of the lignocellulosic hydrolysates an enzymatic hydrolysate
glucose of miscanthus cellulose containing 34.8 g/I glucose and 15.6 g/I xylose was
amino acids used as a source of reducing substances. The sterilization of the medium
inhibition was carried out at 0.5 KPa for 20 minutes. The sterilization of the growth

and reducing substances sources was conducted separately to prevent
caramelization of products and melanoidins. For inoculation the spores
of 3% (vol/vol) C. acetobutylicum ATCC 824 were transferred to a fresh
medium. The strain was grown at 37 °C under anaerobic conditions. In a
series of experiments on the evaluation of the influence of the brewer’s grain
on the fermentability of carbohydrates by the strain of C. acetobutylicum
ATCC 824, limiting and inhibitive concentrations of brewer’s grain were
determined in the medium, which were 2 and 20 % vol., respectively. The
optimal amount of the brewer’s grain was about 6 % vol. At the optimal
concentration of the brewer’s grain the fermentation of lignocellulosic
hydrolysates occured in all replicates. It was characterized by intensive gas
and foam formation that corresponds to the data in literature. After 79-
88 h of fermentation of miscanthus cellulose hydrolysate the product yield
amounted 10.14+0.87 g/L butanol, 02.48+0.53 acetone, 01.02+0.42 g/L
ethanol. It was found that at an optimum concentration both the fresh and
sour brewer’s grain can be used in the fermentation. After the acetone-
butanol fermentation the brewer’s grain can be used as a food for farm
animals. The obtained results indicate the possibility of using the brewer’s
grain as a source of growth substances for the fermentation of lignocellulosic
hydrolysates. The proposed method of using the brewer’s grains in
acetone-butanol fermentation may reduce the cost of biobutanol and also
solve the problem of disposing some waste from the brewing industry.
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BJIUSIHUE 3ATPSI3SHEHUS CEPOU
HA PAJIUAJIBHBIN IPUPOCT
PINUS SYLVESTRIS L. BPECITYBJIUKE

PBIBAKOB Hnemumym éeéﬂozu;Ka);zZCKoeo HayyHoeo yenmpa PAH,

Amutpuii CepreeBud  rybakovd@kre.karelia.ru
Kniouesble cnoBa: AHHOTauus: M3yyeHO BAMAHME Cepbl, ABAAOWENCA MCTOPUYECKM BaXKHbLIM
cepa NOJI/IIOTAHTOM B pernoHe Kapenua, Ha paguanbHblii NIPUPOCT (LMPUHY FOAUYHBIX
TAMXe/ble MeTalbl  KoAel,)AepeBbeB COCHbI 0O6bIKHOBEHHOW (PinussylvestrisL.). TecHble OTpULaTe/IbHbIE
XMMMYECKoe KOppenAuMOoHHbIe CBA3N MEXAY S U ycpeaHEHHbIMW NO NATUAETUAM 3HAYEHUAMM
3arpAasHeHue LWMPUHbI TOAUYHbIX KOJel, XapakTepHbl Ana nepuoga 1977-2001 rr. (B oTanume

roAMyHble KonbLa
Pinus sylvestris L.

ot 1952-1976 rr.). HekoTopble WHAMBUAYaA/NbHble 06pasubl M3 CeBEpPHbIX
MECTOOOUTaHNN MMEIOT OTK/IOHEHUA OT 3TOM TEHAEHLMM, B TOM YNC/IE CBA3AHHDbIE,
no BCeN BUAMMOCTU, CO CPaBHUTENbHO 6OMbWIMM BAUSHUEM HA POCT pPacTeHUM
TAMKE/IbIX METaN1I0B. ITO KACAETCA U TAKMX CUSIbHBIX UHTMBMTOPOB, KaKk Nin Cu. Camble
60/1blIME NSMEHEHMA NPUPOCTA PACTEHNI, O4EBUAHO 0OYCNI0BAEHHDBIE COBMECTHbIM
BAMAHNMEMSUFNPUNOBbILIEHHOMCOAEPKAHNUTANKENbIXMETANNOB,3aPUKCUPOBAHDI

B 30HE BO3A€1\;1CTBVIFI

BblbpocoB

HapBouuKOro antoMMHMEBOrO 3aBoAa..

© MeTpo3aBOACKUI rOCYAaPCTBEHHbIN YHUBEPCUTET

MonyueHa: 12 asrycta 2016 roga

BsegeHue

Cepa OTHOCUTCA K rpynne 3n1eMeHTOB, A/A
KOTOPbIX CBOMCTBEHHA ra3oobpasHaa ¢opma
He TONbKO B 3€MHbIX MybuHax, Ho u B buocoe-
pe. BogHaa murpauma ANA Hee TaKXKe Xapak-
TepHa (Mepenbman, 1989). B obnactv oxpaHbl
OKpyKatowen cpeabl coeguMHeHUA cepbl AB-
NAITCA BaXKHeMWMMKM 3arpasHuTenamu. Mpu
3TOM AmoKcug, cepbl (SO,) O4YeHb 4acTo KOH-
TPOAMpPYeTCA KaK BeayLwui Mo macce Komno-
HEHT B COCTaBe BblbpacbiBaeMblx CTaLMOHap-
HbIMW UCTOYHMKAMM 3arpA3HAIOLLNX BELLECTB,
CBeZleHMs O KOTOpbIX cobuparTca n obHapo-
Aytotcs denepanbHbIMU U TEPPUTOPUANbHbI-
MW OpraHaMu roCyAapCTBEHHOM CTaTUCTUKM.

OCHOBHOW WMCTOYHWK NOCTYN/JEHUA B OKpY-
YKaIOLLLYO Cpesly CEPHUCTbIX COeANHEHWUIN — CXKU-
raHue BCex BUAOB TON/MBA (raBHbIM 0b6pasom
yrna n HedtenpoayKtos). [pyrve MCTOYHUKMK
— BbIN/aBKa uUBeTHbIXx meTannos (Cu, Zn, Pb,
Ni) u uyryHa, npoussoacTtso bymaru, npowus-
BOACTBO LemeHTa (BpeaHsble..., 1989). B Pecny-
6anKe Kapenua oCHOBHOM BKNag B 3MWUCCUIO
SO2 BHOCUT MPOMbILW/IEHHOCTb, YTO, Ka3aaoCb
Obl, PE3KO OT/IMYAET PernoH oT rMobanbHOro m

MopnucaHa K neyartu: 4 nrons 2017 ropa

obuieeBponelickoro pacnpeaeneHus (tabn. 1).
OpHaKko B Pecnybnuke Kapenua KpynHenwue
npeanpuATMA MMenu UAM UMerT Ha banak-
ce COOCTBEHHble 3HEepreTMYeckne MOLLHOCTMU.
Kpome Toro, HekoTopble Hebonblune 3Hepre-
TMYeCKMe 0ObeKTbl, No3gHee MNOCTaBAEHHble
Ha roCy[apPCTBEHHbIA yYeT KaK 0ObeKTbl anek-
TpO3HepreTukun (Hanpumep: focyaapcTBEHHbIN
Aoknag,..., 2002), nepBoHa4asibHO MOIN OTHO-
CUTBCA K KUIULLHO-KOMMYHA/IbHOMY CEKTOpY.

Pecnybnuka Kapenua nopsepranacb 3Ha-
YNTENbHOMY BO34ENCTBUIO OCaXKAEHWUWN cepbl
M3 TPAHCTPaHWYHbIX AaTMOCPEPHbIX MOTOKOB
CO CTOPOHbI 20 eBPOMNENCKUX PErMOHOB, a TaK-
e CO CTOpOHbI perMoHoB Poccuiickon depe-
pauun (focygapcTBeHHbIN AoKnaa..., 1998).
B nocnegHue roapl BpeaHoe BAUAHWME €BPO-
NemCcKUX rocyaapcTs, B TOM 4YUCNEe COCeAHEW
PUHNAHANKN, CHUMKANOCL B pe3y/bTaTe 3Hayu-
TENbHOro COKpaleHua Bblbpocos (puc. 1, 2).
Tak»Ke CHUXKaNMCb BbIBPOCbI OCHOBHbIX 3arpss3-
HuTene B MypmaHcKkon obnactm — megHo-
HUKeNeBblX KOmMbMHaTOB «CeBEepPOHUKENb»
(pabotaet ¢ 1935 r.) u «le4yeHraHnKenb» (pa-
6oTtaeT ¢ 1940 r.). Hanpumep, BbIGPOCHI KOM-
6buHata «CeBepoHUKenb», OaMMKakwero K
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Tabnuua 1. AHTponoreHHble BbIBPOChI ANOKCMAA CEPbl U UX CeEKTOPasibHOe pacnpeaeneHue 8 2000 r.

Cektop Bcero B mupe ) B Espone? B Pecnybauke Kapenus?

9KOHOMMKM M/IH T SO, % M/H T SO, % TbiC. T SO, %
DNEeKTPOCTaHLUMMH 50 53 12 64 0.636 0.79
MpombIWNEHHOCTb 32 33 4 22 67.838 83.9
*Kunon 7 8 2 9 7.994 9.88
ABTOTpaHcnopT 2 2 0.5 2 0.735 0.91

SrenoporoR : 2 - :
Opyrne 2 2 0.2 1 3.698 4.57
Bcero 96 100 18 100 80.901 100.0

Mpumeuanue. Y Vestreng, 2008. 2 TocyaapcTBeHHbIN AoKnaa..., 2001, 2002.
Note. ¥ Vestreng, 2008. ? State Report..., 2001, 2002.
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Puc. 1. OueHKa McTopuyeckux BbiIbpocos aAnokcnaa cepbl B EBpone: 1 — no: Mylona, 1996 (McKatoueHbl
AaHHble no CCCP / Poccum n OTTomaHcKkom nmnepun / Typuuu), 2 — no: Vestreng et al., 2007

Fig. 1. Estimated historical anthropogenic emissions of sulphur dioxide in Europe: by Mylona, 1996 (emissions
from USSR/Russia and Ottoman Empery / Turkey are excluded), 2 — by Vestreng et al., 2007
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Puc. 2. dmucema gmokemaa cepbl B PuHAAHAMM 33 nepuroapl: a — 1880-1990 rr. (no: Mylona, 1996), 6 — 1990—
2005 rr. (no: Lyytimaki, 2014, MHCTUTYT OKpy:Katowen cpenbl PuHaaHanN)

Fig. 2. Emissions of sulphur dioxide in Finland for periods: a — 1880—-1990 (by Mylona, 1996), 6 — 1990—
2005 (by Lyytimaki, 2014, Finnish Environmental Institute)

CeBEepHOM TeppuTopuanbHoi rpaHuue Pecny-
6avkn Kapenus, cHuxkeHbl ¢ 280 Tbic. T SO, B
70-80-e rr. npownoro Beka 4o 45 toic. T 8 2000
r.n31.3 teic. T8 2011 r. (Kashulina et al., 2014;
OueHka pgoknaga.., 2013). Metannypruye-
CKUI KOMBWHAT «leyeHraHUKenb» OTBETCTBE-
HeH 3a Bblbpocbl 257.5 Thic. T SO, 8 1990 r,,
150.0 Tbic. T8 2000 1. 1 100.7 Tbic. TB 2011 T.
(OueHka poknaga..., 2013; Yepssakosa, 2014).

Hanbonee MoLLHbIM MCTOYHMKOM BbIOpPOCOB
CEPHUCTbIX COEAMHEHUN Ha TeppuTopun Pe-
cnybankn Kapenua asnsetca KOCTOMYKLLCKWIA
FOK OAO «Kapenbckuii oKaTtbiw». B 2000 r.
OH Bblbpocun B atmocdepy 30.258 Thic. T,
nnn 37.4 % ot obwero Konau4yectsa BblOpO-
cos SO, B pervioHe. Mo ApyrMM NPOMbILL/IEH-
HbIM LEHTPaM KO/JIMYecTBO BbIGPOCOB pac-
npeaenunocb cneayowmm obpasom (Tbic. T
SO, 8 2000 r.): r. KoHgonora — 19.277, r. Cere-
*Ka — 8.444, r. Netposasoack — 5.775, r. Nunt-
KAapaHTa — 2.520, nrt Hagsouubl — 1.444,

Takum obpa3om, U3yyaemblii PErMOH NOA-
BEPXKEH 3arpA3HEHUI0 KaK OT COOCTBEHHbIX
MCTOYHMKOB BbIOPOCOB, TaK U OCaXKAEHWUN U3
TPaHCrpaHUYHbIX NepeHocoB. B pesynbtaTte pe-
r'MOHasNbHbIM POH S, OLLEHEHHbIM MO 3aUMCTBO-
BaHHOMY (Pepopeu u ap., 2008) meanaHHoMy
COAEepXaHUIO B MOYBEHHOM ¢paKumMm meHee
2.0 mm necHbix noys Pecnybnumku Kapenus, co-
ctaBun 560 mr/Kr, ele 6onbliee KOAMYecTso S
coAeprKaT fiecHble NoACTUNKK (meanaHa 2345
Mr/Kr). Hanbonee BbICOKasA KOHLEHTpauua B
NIECHbIX NOACTUAKAX NPUypoYeHa K HaceneH-
HbiM nNyHKTam (Pegopey, n gp., 2008). Coaep-
XaHne S B NOBEPXHOCTHOM cnoe nous r. [e-

TPO3aBOACKaA KosiebneTca B LULMPOKMX Npeaenax
(41.1-5059.3 mr/kr). MeauaHHoe cogepyaHue
(637.1 mr/Kr) HeMHOro nNpeBbiaeT perMoHasib-
HbI doH (B 1.1 pasa). HUXKHUIN KBapTUAbL CO-
ctaBun 492.9 mr/kr, sepxHuit — 928.0 mr/Kr
(HoBukos, 2014). CornacHo cyliecTsylolemy
HopmaTusy (MpeaenbHo gonyctumeble..., 2006),
npegenbHoO AONyCTUMOE KO/AM4YecTBOo S B no-
yBe c ydyeTom ¢oHa/Knapka paBHo 160 mr/Kr.

3HaunTenbHoe cHWXeHue smuccun SO, B
EBpone u Ha Konbckom nonyocTtpose C y4e-
TOoM npeobnagaHma Oro-3anagHoro M 3anag-
HOro, a Ha ceBepo-3anaze JlafoXKCcKoro o3epa
— CeBepo-3anaZHoOro U KXHOro HanpasaeHUM
BeTpa (MeauKo-reorpadmnyecknii  cnpasBou-
HUK..., 1990) no3BonseT nyywe OLUEHUTb Mac-
WTab U AMHAMUKY TEXHOFEHHOTO 3arpA3HeHun
OT MPOMbIWIEHHbIX OOBEKTOB, PACMNO/IONKEH-
HbIX B CAMOM pernoHe. [JnA 3TOro B Kayecrse
nccnegyemblx  GUKCATOPOB  3arpA3HAOLWLUX
XMMUYECKUX I1EMEHTOB PEKOMEHAyeTcA WC-
Nnoab30BaTb roguyHble Konbua Pinus sylvestris
L., yTo 6bINO cAenaHO paHee Ha Mpumepe TA-
¥enbix metannos (Poibakos, 2016 u ap.).

JTa cTaTbA TaKKe ABASAETCA NOAXOLO0M K pe-
LWEeHMIO BaXKHbIX 33434, 06begMHEHHbIX LLeNbto
BbISIB/IEHNS OCHOBHbIX MOCNEACTBUIN BblNaje-
HUI cepbl (ee coeaUHEHUN) U Apyrux Noanto-
TAHTOB Ha XMBOe BeL,ecTBo. K He paccmaTtpumBsa-
€MbIM B PErMoHe APYrMMMW aBTOPaMM 3aZa4am
OTHOCMTCA, B YaCTHOCTU, OLLEHKA BANAHMUA CEPbI
Ha COCTOAHME N AUHAMMKY NAaPaMETPOB COCHbI
obblkHOBeHHOW (Pinus sylvestris L.) — WunpuHbI
rOANYHbIX KOJel,, ee B3aMMOAENCTBUA C APYru-
MW 31EMEHTAMM BTOAMYHbIX KO/IbLLAX AEePEBLEB.
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Martepuanbl Pecnybnukn Kapenus (tabn. 2). O6pasuypbl
oTbupannch c nomolLbio bypasa MNpeccnepa Ha

B kauyectBe maTepuana Ana uccnefoBaHuA % o
BbicoTe 30 CM OT KOPHEBOMW LWWENKN AEPEBLEB.

MCNONb30BaAUCb 06pasubl  KepHOB  Pinus
sylvestris L., oTobpaHHble B pa3HbIX paloHax

Tabnnua 2. Mecrta n aaTbl oT60pa 06pa3LOB ApeBECHbIX KEPHOB Pinus sylvestris L.

Mepuopa Konunyecrtso
Bospacrt
Ne o6pasuos MecTto 1 gata otbopa KepHOB onpeaeneHuna npob (no
Aepesbes, net
S, IT. NATUNETUAM)

3 KM K toro-3anagy ot r. KoHgonoru,
303-01 rpaga BAosb 6epera KOHA0MOMXKCKOM 50 1972-1996 5
rybbl OHeskckoro o3epa, 12.09.2001

15 Km K ceBepy oT . MeaBerKberopcka,
305-01 50 m oT goporu dpegepanbHoOro 50 1962-2001 8
3HayeHna M-18, 12.09.2001

r. Cerexka, y4acTOK COCHOBbIX
30601 HacaxkaeHui B6aunsm Cereskckoli LIPB, 55 1952-2001 10
13.09.2001

JlecHol y4acToK, NopaxKeHHbI
308-01 Bbl6pocamn Hagsounukoro 50 1952-2001 10
antoMmnHMeBoro 3asoaa, 13.09.2001

40 KM K HOro-BOCTOKY OT I. KOCTOMYKLUM
n KoctomyKwckoro NOKa, 65—-75 m ot

311-01 < 150 1977-2001 5
ABTO- 1 XKenesHou gopor Jlegmosepo —
Koctomykua, 13.09.2001
2.5 Km K ceBepo-BOCTOKY OT IO
312-01 Koctomykuickoro FOKa, mexay 100 1952-2001 10

OTCTOMHWUKOM M OTBaNaMu FrOPHOPYAHOIo
npounssoacTea, 14.09.2001

71 KM K BOCTOKY-CEBEPO-BOCTOKY
315-01 oT KoctomyKuckoro NOKa, 10 m ot 80 1952-2001 10
rpyHToBoi goporu, 14.09.2001

1.4 Km K ceBepy-CceBepO-BOCTOKY
oT Aa. Codnopor, 50 m ot goporu

317-01 o 100 1952-2001 10
Maosepckuin — Codpnopor — Sloyxu,
14.09.2001
1.8 KM K ceBepy OT rpaHuubl
328-01 F.VHMTKﬂpaHTbI, 50 m oT Kpa“d 120 1952-2001 10
HeaenCcTBYIOLLLEro Kapbepa (rpaHuTo-
rHericobl), 5.10.2001
330-01 2 KM K ceBepy oT Aa. Kapky, 5.10.2001 60 1952-2001 10
MeToabl BnnsiHME CEepHUCTbIX OCaXKAEHUN OUEHMU-

BaANOCb NyTEM YCTAaHOB/IEHWUA CTATUCTUYECKOMN

JleHApOreoXMMHUYEeCKniA  MeToA,  MO3BO-  CBA3KM MEXAY COAep)KaHMem S B 06beanHeH-
NAET B KOPOTKUW  CPOK 33¢V”§CVIPOBaTb HbIX MO MATUNETHUM CermMmeHTam TrOAUYHbIX
MCTOPUIO  3arpAsHEHWUA  U3y4aemon Teppu-  kosbuax Pinus sylvestris L. v paauanbHbIM npu-
TOopuu 3a A/UTeNbHbIM nNepuos BPemMeHU. pocTom aepeBbeB. DTO COoAepKaHuMe onpege-
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NIeHO CcneKTpopOTOMETPUYECKMM METOAO0M, A
copepKaHne COMNyTCTBYIOLLUX TAXKENbIX MeTan-
nos (Cu, Ni, Pb, Cd, Fe, Mn) — meTogom aTtom-
HOM abcopbummn B aHanuTMUYeckon nabopato-
pun UHCTUTYTa nleca KapenbCKOro Hay4yHoro
ueHtpa PAH  (http://forestry.krc.karelia.ru/
structure.php?id=P45&plang=r). Bce aaHHble
NPUBOAATCA HA BO3AYLIHO-CYXYyl0 HaBecKy. B
KayecTBe WMHAMKATOPHOro napamertpa Bblbpa-
Hbl yCPeAHEHHble MO TEM e NATUAETUAM 3Ha-
YeHMsA WMPUHbI roanyHbIx Konel, (D,). Bospact
[epeBbeB YCTaHABAMBAACA MNPUBAUKEHHO B
NoJieBbIX YC/NIOBMAX NOACYETOM TFOAMYHbBIX KO-
NeL, B KepHe, HaYMHasA OT Noc/ieAHero Kosbla u
[0 cepaLeBuHbl. Bmecte ¢ Tem cogepkaHue S
M NapameTpbl ApeBeCcHHbl ONpeaenaanco ToNb-
KO B Nepmnoabl, orpaHn4eHHble nocnegHnmm 50
rofamu XusHu gepesbes (cm. Tabn. 2). OcHos-
HOMY K& MCCNefoBaHMI0 NOABEPra/INChL YacTH
KepHoB, cooTBeTcTBytowme 1977-2001 rr., 10O
€CTb NOCNAeAHUM NATU NATUNETUAM KU3HU Oe-
peBbeB. 3TO MaKCMManbHO no3soauno usbe-
XaTb Npobaembl BO3MOXKHOTO BAMAHUA Nepe-
pacnpeseneHns XMMMUYECKUX 3/1eMEHTOB Ha
rpaHuLe A4p0BOM U 3aB0NIOHHOMN APEBECUHDbI
(XaHTemupos, 1996). Kpome Toro, npu aHanu-
3e 06pasyoB, OTOOPaHHbIX B CEBEPHOM YacTU
Pecnybnukun Kapenusa, B paiioHe BO34eNCTBUA
Koctomykuickoro NOKa, yuntbiBanca CpokK sse-
AeHUs KombuHaTa B aKcnayataymto (1982 r.).

B rogmyHbIX Konbuax aepeBbeB S, Hapaay
c As, K, Na, Mg, P, N, Cl u B, nposBnsaeT BbIcO-
Kyto mobunbHocTb B Keuneme (Cutter, Guyette,
1993). Tem He meHee caenaHa MoOMbITKa MUC-
Nnonb3oBaHuA S, BCnea, 3a 3/1eMeHTamMu, OT-
HOCMMbIMWU [OAHHbIMM aBTOpamMu K cnabo wm
yMepeHHO MobunbHbiM (Pbibakos, 2016), B
nccneaoBaHMM  3arpA3HEHUA MO FOANYHbIM
Konbuam Pinus sylvestris L. ObbeanHeHue
no nNATUAETMAM NO3BOAAET Crnagutb 3ddeKT
nepepacnpeneneHna 3/1eMEeHTOB MeXay aK-
TUBHbIMU TOANYHBIMM KOJIbLL@MMW, CBSA3AHHO-
ro C NOABMMXXHOCTbIO B KCMAeme MNOCTynao-
WMx 3arpAasHuTenen (XaHtemupos, 1996).

[nsa pacyeToB CTAaTUCTUYECKUX MapaMeTpoB
N rpadpryYecKnX NOCTPOEHMUN NPUMEHANCA NaKeT
«AHanu3 gaHHbIX» nporpammbl Microsoft Excel.
Mpu 3TOM C NOMOLLbI KO3OPULMEHTOB acUM-
MeTPUM 1 IKCLEeCCa OCYLLLECTBAANACh MPOBEPKA
rMnoTes 0 HOPMaabHOM pacnpeseneHnm coaep-
YKAHUA XMMUYECKUX 3/1EMEHTOB M YCpeaHEHHbIX
3HAYEHMM LWKNPUHBI TOAUYHbIX Kosel. Mexay
NoJsly4aemMbIMM 3HAYEHUAMM PACCUUTLIBANIUCH
napHble KO3QPULMEHTbI KOoppenaumm, cTaTu-
CTUYECKan 3HAYMMOCTb KOTOPbIX YCTaHaB/MBA-
Nacb Ha ypoBHe HaaexHoctu (P) 95 % npw co-
OTBETCTBYIOLLEM YMcCie cTeneHen ceoboab! (df).

Pe3ynbratbl

MepguaHHoe cogepKaHue S B roguyHbIX
Konbuax Pinus sylvestris L. Ha Tepputopumn
Pecnybnukn Kapenusa pans BbibopKn, obbe-
AVHAIOWEN AaHHble No Bcem obpasuam u3
Tabn. 2 (n = 88), coctaBuno 532 mr/Kr, npu-
MEPHO MONIOBMHA 3HAYEHUN NEXWUT B guana-
30He 386—741 Mr/Kr (MeXKBapTUAbHbINA pas-
max 355 mr/kr). [laHHble 3aMeTHO CMeLLEeHbI
B CTOPOHY 60/blUMX 3HaYyeHul. CpegHee reo-
MeTpuyeckoe 3HavyeHune coctaBuno 504 mr/kr.

Ons nepmnoga 1952-1976 rr. (n = 39) meaun-
aHHoe coaepaHue S coctaBuno 507 mr/kr,
OKO/NI0 MOJIOBUHbI 3HAYEHUW NEXUT B Auana-
30He 409-562 Mr/Kr (MeXKBapTUbHbINA pas-
Max 353 mr/kr). [laHHble CUIbHO CMELLEHbI B
CTOPOHY 60/1bLIMX 3HAYeHU. CpegHee reome-
Tpuyeckoe — 536 mr/kr. B cBoto ouepespb, onn
nepuoga 1977-2001 rr. (n = 49) megmaHHoe
coaepaHue 6an3Ko — 547 mr/Kr, oKos10 Nono-
BWUHbI 3HAYEHUN NEXUT B Anana3oHe 347-755
Mr/Kr (MeXKBapTUAbHbIMA pasmax 408 mr/kr).
[aHHble o4vyeHb cnabo cmelLleHbl B CTOPOHY
60NblUMX 3HauyeHui. CpeaHee reomeTpuye-
ckoe — 481 mr/kr. CpaBHeHMe no F-kputeputo
BbIGOPOYHbBIX Aucnepcmin nponorapndmmpo-
BAHHbIX 3HAYEHWN coAepKaHuA S Ana 3TUX
ABYX MepuoaoB MOKAa3aso OTCYTCTBME 3HAYU-
MbIX Pa3nnMyumMin Ha ypoBHe p > 0.1. TakKe no
t-KpUTEPUIO 3HAYMMO He OT/IMYAIOTCA cpeaHue
3HayeHua norapudmos coaepkaHua (p > 0.1).

Ha puc. 3 npeacrasneHbl CTaTUCTUYECKUE
mogenn gna nepuogos 1952-1976 wn 1977-
2001 rr., pasnnyarowmeca no creneHn agek-
BAaTHOCTW, OMUCbIBAOWME CBA3b MeEXAY CO-
AEPKaHNEM S B FOAMYHbBIX KONbLUAX U paananb-
HbIM MPUPOCTOM M3YYEHHbIX AEPEBbLEB Pinus
sylvestris L. U3 aByx moaenen 6ansKkom K ygo-
BNETBOPUTENBbHON MOXKHO Npu3HaTh (R*=0.74)
TONbKO Norapudmuyeckyro mogenb gna ne-
pnoga 1977-2001 rr. (cm. puc. 36). Mpu aTom
B COOTBETCTBMM CO LIKA/NON YennoKka mmeem
BbICOKYIO CTeneHb TECHOTbI CBA3K, onpegense-
MYIO TIMHEMHOM Koppenauuen mexay pacnpe-
AENEeHHbIM IOTHOPMA/IbHO coAepKaHnem S u
3HaueHvem D, (r=-0.86). laHHOe obcToATENb-
CTBO O3HA4aeT, YTo H6ONblUAA KOHUEHTpauus S
B ApeBeCuHe AepeBbeB TaK UM MHa4ye cBA3a-
Ha c nx bonee y3KMMKU FrOAUYHBIMU KONbLAMM.

Ha nokanbHOM y4yacTke neca, NOpPaxKeHHOro
BbIBpOCaMM aNtOMMHMEBOTO NPOM3BOACTBA, 3T
CBA3b BblpaxkeHa Hanbonee octpo (0bp. 308-
01). BmecTe c Tem aHann3 gaHHoOro obpasua no-
Ka3blBaeT Hambonbluee HaKoMIeHUE TAXKENbIX
METAN/IOB B rOAMYHbIX KONbLax B 6onee no3a-
HWIA nepuopg paboTbl aIFOMMHMEBOrO 3aBOAaA
(eBegeH B akcnayataumio B 1954 r.) (cpegHee

51



Pbibakos [. C. BansHue 3arpasHeHMsa cepoi Ha paamasnbHblit npupocT Pinus sylvestris L. 8 Pecnybnuke Kapenus //
MpuHUMnbl 3konoruun. 2017. Ne 2. C. 47-60. DOI: 10.15393/j1.art.2017.6042

8 - 4 -
a o 6
® 1‘;; I".I

6 3{ & ¥
= e
’; A R = 0.00 7 4
)

2 - 1 4

R’=0.14
0 | | | U | | | )
100 1000 10000 100 1000 10000
S, Mr/kr 8, mr/kr

Puc. 3. CogepaHue S n ycpeaHeHHble No NATUAETUAM 3HAYEHWNA WUPUHbI TOAMYHbIX Konew,: a —1952-1976

rr., 6 —1977-2001 rr. Menkumun mapkepamu (BHYTpY 60/bLUMX) NOKa3aHbl AaHHbIe MO UHAMBUAYANbHbIM 06-

pa3Luam; NYHKTUPHbIE IMHUN — NorapudMUYECKME MOLENN AN1A BCEX aHA/IM30B NO COOTBETCTBYHOLWMM Nepuo-

Aam (cm. Tabn. 2); TOHKME CNJIOWHbIE IMHUM — norapudmmnyeckme mogenn ans obp. 308-01 (s86amsm Hagso-
WLLKOTO a/IlOMUHNEBOTO 3aBOAa)

Fig. 3. Content of S and the width of annual rings averaged over five-year periods : a — 1952-1976, 6 —
1977-2001. The small markers (inside large ones) show the data on individual core samples; dashed lines
— logarithmic models for all analysis on the respective periods (see Table 2); thin solid lines — logarithmic

models for the sample 308-01 (near Nadvoitsky aluminum plant)

coaepaHune 1952-1976/1977-2001 rr., mr/Kr):
Pb (0.13/1.33), Cu (3.28/10.2), Cr (0.41/1.18),
Fe (11.2/27.0), Ni (1.66/3.18), Cd (0.62/1.12),
Zn (7.38/11.7). Mpn MeHbLUUX KOHLEHTPaLUUAX
NOBbILEHWNE COAEPMKAHUA TAXKENbIX METaNN0B
CONYTCTBYET paAnasibHOMy NPUPOCTY AEPEBa],
npu 6onee BbICOKUX (3arpAsHAKOWMX) Konnde-
CTBAaxX MMeeTcs 3Haunmmaa obpaTHaa Koppensa-
LUMOHHas ceAsb (Tabn. 3). B nocnegHem cny-
Yyae Takue Ba*kHble MHIMBUTOpPbI pocTa, Kak Ni
n Cu, NONOXKUTENIBHO KOPPEennpytoT ¢ S, xoTa
npu atom S nyyuwe B3anmogencteyet ¢ Cr u Fe.
CnepyeT TaK»Ke y4ecTb, YTO a/lOMUHNEBOE MPO-
N3BOACTBO — KPYMHEMLWNIA NOCTaBLMK B OKpY-
Xatowyto cpeay F B panoHe nrt Hagsowuubl
(Pbibakos, 2008), a coBmecTHoe geiicteune F m
S NpMBOAMT K CYLLECTBEHHbIM NOBPEXAEHUAM
pacteHuMn (KabaTa-MNeHguac, NeHaunac, 1989).

Hanbonblune KOHUEHTpauuM S YyCTaHOB-
neHbl B 100-neTHen cocHe B HenocpeacTBeH-
HoM 6nm3ocTn (2.5 KM K CceBepo-BOCTOKY) OT
LleHTpanbHon ¢pabpuku okomkoBaHusa (LUPO)
Koctomykuwickoro [OKa: makcmmanbHoe co-

AepxaHve — 1593 mr/Kkr, megmMaHHoe 3Haue-
Hue (ans nepuoga 1952-2001 rr.) — 748 mr/kr,
cpeaHee reomeTpudeckoe — 784 mr/kr (n = 10).
MaKcMmanbHoe coaeprkaHue 3adUKCMPOBaAHO
B camom nepsom natuaetum (1952-1956 rr.)
(puc. 4a), uTo MOXKeT CBUMAETENbCTBOBATb O
3arpA3HeHMM [AAHHOMO Yy4yacTKa 3a401ro A0
CTpOUTeNbCTBA I KOCTOMYKLIN U KOCTOMYKLL-
ckoro NOKa. JanbHeunlee CHUXEHNE KOHLEH-
TPauuMK, Kak BUAHO U3 conocTaBneHuns puc. 4a
C puc. 1 n 2, He COOTBETCTBYET AWHAMMUKE
amuceunun SO, B EBpone B Lesiom v GuHasHAUM
B YacTHoCTM B nepuoa 1952-1975 (1980) rr.

B 06p. 315-01 n3 80-neTHel COCHbI, OTO-
6paHHOM Ha 71 KM pganblwe OT rocyaap-
CTBEHHOM rpaHuubl ¢ PUHAAHAKEN, Yem 0bp.
312-01 wn3 100-neTHero pgepesa, coaeprka-
HWe S HWXKe, OJHAKO AMHAMMKA W3MeHe-
HUM 6nun3Kka (ans nepuopa 1957-2001 rr. r
= 0.792 npwu rkpuTt. = 0.666, P = 95 %, df = 7).

CpaBHeHMe fABYyX PA3HOBO3PACTHbIX Aepe-
BbEB U3 IOXHbIX MecToobuTtaHui (cm. puc. 46)
NMOKa3sblBaeT, YTo, B OT/INYME OT MNpeablayLLen
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Tabnuvua 3. MapHble KO3PPUUNEHTLI KOPPENALUN MEXKAY COAEPKAHNEM XMMUYECKMX 2/IEMEHTOB U
YCPEeAHEHHbIMM 3HAYEHUAMM LIMPUHBI FOAMUUYHbBIX KOJIeL, COCHbI U3 palioHa BO34elCcTBMA BbIBpPOCOB
Hagsowuukoro antomuHmnesoro 3asoaa (06p. 308-01)

Table 3. Pair coefficients of correlation between the contents of chemical elements and the width
of annual rings of the pine from the area exposed to the emissions from Nadvoitsky aluminum plant
averaged over five-year periods (sample 308-01)

S Mn Cr Pb Cd Ni Fe Cu Zn D,
[Tepuon 1952—-1976 rr. (n = 5)
S 1 -0.75 0.13 0.60 -0.52 -0.25 -0.57 -0.34 -0.91 -0.01
D, -0.01 051 099 006 077 094 081 0.86 038 1
[Tepuon 1977-2001 rr. (n = 5)
S 1 -056 093 0.61 044 088 092 0.75 -0.35 —-0.94
D. -094 078 -0.75 -0.65 -0.70 -0.93 -0.80 -0.91 0.25 1

S

MpumeyaHue. MonyKMPHbLIM BblAENEHbBI CTATUCTUYECKM 3HAUNMMble KO3dduumneHTbl Koppenaunn. Kputu-
yeckoe 3HayeHue npu P =95 % un df = 3: o, = 0-878.

Note. Statistically significant correlation coefficients are marked in bold. Critical value r .. =0.878 with P
=95 % and df = 3. '
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Puc. 4. PacnpeaeneHue S no NATUAETHUM CEFMEHTam roguyHbix Koneu, Pinus sylvestris L.: a — ceBepHble me-
ctoobutanus (obp.: 1 —312-01, 2 -315-01, cm. Tabn. 2), 6 — toXKHble mecToobutaHua (0bp.: 3 —328-01, 4
—330-01)

Fig. 4. Distribution of S over five-year annual rings segments of Pinus sylvestris L.: a — northern habitats
(samples: 1 -312-01, 2 -315-01, see Table 2), 6 — southern habitats (samples: 3 -328-01, 4 — 330-01)
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napbl o6pa3uos, 6onblie S HaKanAMBanoCb B
monogom aepese (06p. 328—-01, 60 net), uem
B ctapom (06p. 33001, 120 neT). MNpun aTOM 3a
NccnenoBaHHbIM Nepuosa, cogepkaHme S B ro-
OMYHBIX KOJIbLLAX MONOAOM0 AepeBa OTYETIMBO
POC/NIO C HEKOTOPbIMU NEPUOANYECKUMU CHU-
KeHMAMMU, 0cOBEHHO B NoCeaHEM NATUNETUMN.
BmecTe ¢ Tem Tak)Ke, Kak U B NepBom Ciyyae
(cm. puc. 4a), oTMeYeHa Koppenauua mexay
3Tumm obpasuamm gnsa nepmoga 1957-2001 rr.
(r=0.673 npu rkput. = 0.666, P = 95 %, df = 7).

OVHamnKa u3meHeHuna copep)aHma S B
FOOMYHbIX KOMbLLAX COCEH U3 HOXKHbIX MEeCToO-
6UTaHMN bONblue COOTBETCTBYET AMHAMMUKE
amuccmn SO2 B cTpaHax 3anagHon u Llew-
TpanbHoM EBponbl (cm. puc. 1 u 2). OaHako
OTYETAIMBOE CHUXKEeHWe MNPOABUNOCH TOJb-
KO B nocnegHem natuaetumn (cm. puc. 46).

BbicOokoe meaunaHHoe cogeprkaHue S (742
mr/kr) 3adukcupoBaHo B 100-neTHelt cocHe
ny noc. Copnopor (mexay o3. MNsosepo u To-
nosepo, 131 Km K ceBepy-CeBepO-BOCTOKY
ot Koctomykuwckoro NOKa mn okono 240 kKm K
tory-toro-3anagy ot KombuHata «CeBepoHMU-
Kenb»). CpegHee reomeTpuyeckoe HeCKONbKO

HUKe, yem B 06p. 312-01, — 731 mr/kr. Co-
rnacHo uccnegoBaHmam ®epopel, u ap. (2008),
B 3TOW e 30HEe OOHapY)KEHO MATHO 3arpsas-
HeHua S, a Takke Pb n Cu necHbIX NoACTUNOK.

Ha puc. 5 ana obpasuoB M3 ceBepHbIX U
FOXKHbIX MECTOOBUTAHMI, B TOM YnCe Noasep-
raBLUMXCcA Hanbonbluemy 3arpA3HEHUI0 CEPHMU-
CTbIMM COEAUHEHNAMM, NOKA3aHblI USMEHEHUA
coAeprKaHma S n 3HauyeHu bBUomeTpuyeckoro
nokasatensa D5 3a nocnegHwuit 25-netHunin ne-
puog, *KusHu pepesbeB. M3 pUCYHKa BUAHO,
YTO 3T U3MEHEHMA B LENOM NPOTUBOMNOIONK-
HO HanpaBneHbl APYr APYry He TONbKO B CBS-
31 C BUAMMbIMM BO3PACTHbIMM U reorpaduye-
CKMMU NpUYMHamMKM (ceBepHble obpasubl), HO
M B OTAENbHbIX 06pasuax, BHE 3aBUCUMMOCTMU
OT BO3pacTa AepeBbeB. Hanbonee otyetnmeo
3To nposasndetca ana obp. 312-01, 315-01,
330-01, 3ameTHO — ana obp. 311-01, 328-01
M nocneaHux Asyx nAtunetun 8 obp. 317-01.

CpegHue no nNATUNETUAM 3HAYEHMA LWK-
PUHbI TOAWYHbBIX Koneu, Konebntotca B npe-
nenax 0.54-2.27 mm. To e camoe Ana ob6-
Pa3LOB M3 HOXHbIX MecToobutaHui (n = 10):
S (689/611), Cd (1.20/1.12), Ni (3.65/3.87), Cu
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Puc. 5. UameHeHWe copepraHma S B NATUAETHUX CEMEHTAX MOANYHbIX KOJlel, U paananbHOro NpupocTta
nepesbes Pinus sylvestris L. n3 cesepHbix (06p. 311-01, 312-01, 315-01, 317-01) 1 toxHbIX (06p. 328-01,
330-01) mecToobutaHuii 3a nepmoa 1977-2001 rr.: 1 — coaepaHue S, 2 — ycpeiHEHHbIe 3HaYeHMA WNPUHbI

roguyHbix Koneu, (D5)

Fig. 5. Change in S concentration in the five-year segments of annual rings and radial growth of Pinus
sylvestris L. trees from northern (samples 311-01, 312-01, 315-01, 317-01) and southern (samples 328-01,
330-01) habitats for the period 1977-2001: 1 —-S ccznte)nts, 2 — average values of the width of annual rings

D5
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(2.25/2.15), Pb (1.53/2.92), Mn (32.4/34.1),
Fe (25.8/25.2), Cr (1.86/1.97). CpegHue no

NATUAETUAM 3HAYEHUA WUNPUHbI TOANYHbIX KO-
ney Konebnwtca B npeaenax 1.00-2.35 mm.
Bananme S n TAaxenbix MeTanNoB Ha pagunasb-
HblA MPUPOCT COCEH B 3TU MNepuoabl MOXKeT
XapaKTepu3oBaTbCcsa NpuBeaeHHbIMK B Tabn. 4
KOppenAaumMoHHbIMK B3aMMOOTHOLUEHNAMM.

Kak BuaHo 13 Tabn. 4, 3HauMmasa Koppensa-
LMOHHAA CBA3b MEXAY NPOonorapuPpmmupoBaH-
HbIMM 3HAYEHUAMM CopeprKaHuAa S u copep-
XaHuem Taxenoix metannos (Cd, Ni, Cu, Cr) Bo
BCEX MaJblX MHAMBMAYANbHbIX BblOOpPKAx OT-
cytctByeT. bonbwe Bcero Cd u Cu pacxogarca
¢ S Ha yyacTtke B6m3n Koctomykuickoro NOKa
(06p. 312-01), Ni — Ha yuyacTke «Codnopor»
(06p. 317-01). B ocHOBHOM S He MMeeT 3Ha-
YMMbIX KOPPENALMOHHbIX cBasel ¢ Pb, Fe, Mn
n Cr. TonbKo B oaHOM BblibopKe (06p. 315-01)
MMeeTCA 3HAYMMAA CTaTUCTUYEeCKasa CBA3b C
Pb, KoTopaa ob6bacHAeTcA cay4vaiiHbIM BAMA-
HMEeM ero eguMHUYHOro aHOMAJIbHOro coaep-
¥aHua (23.4 mr/kr Pb) B nATUNETHEM CErmeH-
Te [ApPeBEeCHOro KepHa, KOHUeHTpupyowem
Hanbonbluee B aHaNM3MpyemoMm nepuoge
ANA AaHHoro obpasua Konmyectso S (550 mr/
Kr). MOMHO OTMEeTUTb TaKXKe NpAMYyl Kop-
penaumnmoHHyto ceszb S u Fe B 06p. 330-01.

B T1abn. 4 gna ogHux obpasuos (312-01,
315-01) cywecTByeT obpaTHasa CTaTUCTMYECKan
CBA3b MEXKAY CoAeprKaHnem S 1 pagmanbHbImM
npupoctom, ana apyrux (311-01, 317-01) aTa
CBA3b MPOC/NEXKMBAETCA MJIOXO WU MPaKTMYe-
CKWN He Habnwopaetca. Ana obp. 317-01 Koad-
bOUUMEHT Koppenaumm mexay coaeprkaHmem S
M 3HaYeHnem D, pesKko cHuKeH. Mpu aTom ans
Hero ke 0TMeyYaeTcs Hanny4dlwan obpaTHasa Kop-
penauna mexay sHadeHuem D, n cogepskaHu-
em TaXKenblx Mmetannos. Tak, cogepaHue Ni B
3TOM 0b6pa3Lie U3 BCeX 0TOOPaHHbIX B CEBEPHbIX
MeCTO0bUTaHMNAX U3MEHANOCH B Hanbonee Wun-
pokux npeaenax —ot 1.6—2.1 mr/kr (1952—-1986
rr.) 40 5.6 mr/Kr (1992-1996 rr.) v B nocnegHem
naTunetTum (1997-2001rr.) coctaBmno 5.0 mr/Kr.

O6cyxpeHue

TexHOoreHHoe  3arpsisBHeHWEe  CEPHUCTbI-
MU coegunHeHnamu B Pecnybnuke Kapenus
B pacCMaTpMBaeMblii BPEMEHHOW nepuos,
06ycnoBNAEHO He TONbKO MECTHbIMWU UCTOYHU-
KaMn (MeTannyprmyeckUMm u LEeNNt0N03HO-
6yMarKHbIMM  MPeAnpPUATUAMMK, CBA3AHHBIMMU
M He CBA3AHHbIMU C HUMMK SHEPreTUYECKUMMU
06bEeKTaMM), HO M OCANKAEHUAMWU U3 TPaAHC-
rPaHUYHbIX NePeHOCoB, Npexae Bcero u3 LieH-
TpanbHOM M 3anagHon Esponbl. MocnegHee

Tabnnua 4. MapHble KO3PPULMEHTbI KOPPENALNN MEKAY COAEPIKAHMEM XUMUUYECKUX D/IEMEHTOB
(HopmanibHO pacnpeseneHHble 3HaYeHUsA UK nNorapudmbl) U 3HadeHnAMM IgD, B roanMuHbIX KObLAx
Pinus sylvestris L. n3 ceBepHbIX U IOXHbIX MECTOOOUTAHMI 33 Nepuoa, 1977-2001 rr. (ons Bcex n=5)

Table 4. Pair coefficients of correlation between the contents of chemical elements (normally
distributed values or logarithms) and values IgD. in the annual rings of Pinus sylvestris L. from northern
and southern habitats for the period 1977-2001 (for alln =5)

O6p. 311-01 (Cesep) O6p. 312-01 (Cesep)
lgD. Cd

Cd Ni Cu IgPb Mn IgFe Cr . IgNi Cu IgPb Mn Fe Cr gD

5

lgS 0.86 0.51 -0.01 0.35 -0.41 0.24 0.56 —0.65 -0.73 0.80 -0.02 -0.54 0.67 —0.05 0.75 -0.90

lgD, —0.57 -0.15-0.06 -0.21 0.81 -0.18-0.60 1 0.55 -0.63 -0.35 0.43 -0.30 0.09 -0.61 1

O6p. 315-01 (CeBep) O6p. 317-01 (CeBep)

Cd Ni  Cu IgPb Mn IgFe Cr |IgD, Cd Ni Cu IgPb Mn IgFe Cr IgD

5

lgS 0.21 0.75 0.64 0.92 -0.39 0.01 -0.12-0.89 -0.03 0.18 0.12 0.35 0.06 -0.18-0.47 —0.38

lgD, —0.55-0.36 -0.82 —0.85 0.48 -0.26-0.20 1 -0.85 -0.95 -0.84 —0.86 0.81 —0.50-0.43 1

06p. 328-01 (tOr) 06p. 330-01 (lOr)

Cd Ni Cu IgPb Mn Fe Cr IgD, Cd Ni Cu IgPb Mn Fe Cr gD

5

lgS 0.32 0.83 0.55 -0.11 -0.26 -0.42 0.69 -0.90 0.26 0.78 0.79 -0.11 -0.47 0.89 -0.31 -0.84

lgD, —0.54 -0.86 -0.82 0.16 0.47 0.25 -0.81 1 -0.41 -0.66 -0.91 0.14 0.48 -0.72 0.00 1

MpumedyaHne. TONYKUPHLIM BblAeNeHbl CTaTUCTUYECKU 3HaYuMble Ko3pPULMEHTbI
Kputyeckoe sHavenue npu P =95 %:r  =0.878 (df = 3).

Note. Statistically significant correlation coefficients are marked in bold. Critical value r_ = 0.878 with P
=95% (f=3). '

Koppenaumu.
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obcToATENLCTBO NPEAONpPenEeNeHO B OCHOBHOM
ceBepo-3anagHbiM BETPOM, Yallle APYrux oKa-
3bIBAlOLWMM BAMAHME HA pernoH. B 3anagHom
Mpunapokbe Kn3-3a BETPA OXKHOrO Hanpas-
NIeHVA [OJ/IKHO OLLyWaTbCa BAMAHME nepe-
HoCcOB M3 JleHMHrpaackon obnactm u CaHKT-
Metepbypra. Ha cesepe pecnybanku 3a cyer
He cTonb 4YacTbix (Meauko-reorpaduyeckunin
CNpPaBOYHMUK...,, 1990) BeTpOB CeBepo-CeBEPO-
3aMaZHOro HanpasAeHMA MOXHO OXMAaTb
onpeaeneHHOro  BAMAHUA  MeTannypruye-
CKMX npegnpmatnii KonbCKOro nosiyocTposa.

Cno¥Hana npoCTPaHCTBEHHO-BPEMeHHasA cxe-
Ma 3arpA3HeHns TeppuUTopuin S 1 Apyrummn xum-
MWYECKUMMW 31EMEHTAaMM, 3aBUCALLAA HE TO/b-
KO OT KO/AM4YecTBa BbIOBPOCOB pa3HbIMU MUCTOY-
HWUKAMM, HO U OT METEOPOIOTMYECKUX (Npexae
BCEro, BETPOBbIX) YCIOBUM, A,OMKHA YYNTbIBATL-
cA npu Bbibope HUoMHAMKaTOpOoB M cnocobos
NX U3y4eHusn. B aTom oTHoWeEHUN HeEOBX0aMMO
MCNoNb30BaTb MPEeMMyLLecTBa AeHAPOreoxu-
MWYECKOr0o MeToAa, NO3BOJIAKOLWLErO NOAyYaTb
LEHHYIO MHOOPMALMIO O AMHAMUKE XMMUYe-
CKOrO 3arpA3HeHMA No roANYHbIM KO/bLLaM ge-
peBbeB CPa3y 3a AUTENbHbIN NepPUoL BPEMEHM.

CnepyeT umeTb B BUAY, YTO HA pacnpegene-
HWe SNo roAMYHbIM KO/IbLLAM MOTYT OKa3aTb BAU-
AHWE 0COBEeHHOCTU NOBEAEHMSA 3TOTO 3/1EMEHTa
B KCMNEeMe, BO3MOXHO, NpoABAAtoWMecs, Kak
3TO YCTAHOB/IEHO ANA PAAA APYIUX 3/1eMEHTOB
(aKTyanbHanA ccblKa NpUBeAEHa Bbllwe), Ha rpa-
HULe A4p0BOM M 3ab60N0HHOM apeBecuHbI. A
MWUHUMMU3ALMN BO3MOXKHbIX OAYKTyauuhi wmc-
cnepoBaTesib MOXKET BblbpaTb roanYHbIe KOJb-
LA He MOJIHOrO BO3PACTHOrO CMeKTpa Aepesa,
a TONbKO MocnegHMe HeCKOJIbKO AeCATUNETUN
nAn nAaTuneTmn. Jna HneennposaHus adpdekTa
MOBUNBHOCTU S M APYTUX SNEMEHTOB B KCUeme
aHaNM3MpPYTCA NATUIETHUE CETMEHTbI KEPHOB.

BanaHne snemeHTOB-3arpasHuTENEl, no-
najalowmx B ApeBecUHy JepeBbeB, Ha ee
napameTpbl, MU B YACTHOCTU LWUPUHY FOAWNY-
HbIX KoJiel, npeactaBnseT ocobblt UHTepec.
CBA3b MAKPO- U MMKPO3/IEMEHTHOrO0 COCTaBa
C pOCTOM AepeBbeB TaK WAM UHA4ye 3aBUCUT
OT MHOTrMX PaKTOpPOB, KaK eCTeCTBEeHHbIX, TaK
N CO3LaHHbIX TEXHOF€HHbIMU UCTOYHMKamK. K
BHEWHUM (aKTOpam OTHOCATCA: BO3pacT Ae-
peBbeB, reorpapuyeckoe MONOKEHME MecT
npounspacTaHus, reonoro-reoxmMmmyeckme
M MeHalwmMeca  MNorogHo-KAMmaTuyeckue
YCNIOBUA, HaMYMe UCTOYHMKOB 3arpAsHeHus.

HemanoBa)kHoe 3HayeHMe MMeeT B3aUMO-
AENCTBME 31eMEHTOB, B TOM 4uc/ie 3arpas-
HUTeNnen, Npu Ux NOCTYNNeHUU B PaCTeHMA U
nepemelleHmn B Kcuneme. Tak, B 0630pHO-
obobuwatowenn paboTe nNONbCKMX aABTOPOB

(Kabata-MeHnguac, MeHanac, 1989) oTmeuyeH
AQHTAroHM3Mm S B PaCTEHUAX C TAKMMM 3N1EMEHTA-
MU, KaK Pb 1 Fe, xoTa ana Fe TakXe oTMeyeHo 1
CMHepruyeckoe B3ammogaencraeme. B Pecnybnu-
Ke Kapenua Ha n3y4yeHHbIX y4acTKax Takue pas-
N4ns, cygAa no NoNyvYeHHbIM Ko3pdUumMeHTam
Koppenaummn mexay 1gS n Fe, ocobeHHO xapak-
TEePHbl AN 06pa3L0B M3 HXKHbIX MecToobuTa-
HWi: r = -0.42 1 0.89 (cm. Tabn. 4). Ons cesep-
HbIX MeCTOObUTaHMI TO Ke camoe OTMeYaeTcA
Ansa S Pb, KoaddULMEHTbI KOPPENALUK MEKAY
norapudmamm cogepaHunsa KOTopbIX Bapbupy-
toT oT —0.54 go 0.93. OTcyTCcTBME 3HAYMMOWN OT-
pULATENbHOM KOPPENALMOHHOM CBA3N MeXAY
cogeprkaHmem S u Pb morkeT 06bACHATLCA Ha-
NIOYKeHMEeM Ha aHTAaroHUCTUYeCcKoe B3aumogeit-
CTBME 3TUX ABYX 31€MEHTOB B PacTEHMAX pes-
KMX CBMHLLOBbIX MaKCMMYMOB, BO3MOXKHO, B pe-
3y/ibTaTe BCM/IECKOB JIOKA/IbHOrO BO34ENCTBUA

aBTomobunbHoro TpaHcnopTa (Pbibakos, 2016).

3akntouyeHue

B nccneayembin nepmog 1952-2001 rr. 3a-
rpsisHeHue Tepputopum Pecnybnmkum Kapenms S
$OpMMPOBANOCH 33 CYET ee OCaAXKAEHUA U3 aT-
MocdepHbIX NepeHOCoB 0T 06bEKTOB, HaxoaA-
LLIMXCA KaK B CAMOM permoHe, Tak 1 3a ero npe-
Aenamu. CokpaueHune ammcenit SO, ot Haunbo-
Nee 3HaYMMbIX UCTOYHUKOB NMO3BOAAET Jlyylle
NMOHATb XapaKTep 3arpA3HEHUA OT OCTaBLUMXCA
KPYMHbIX UAM NOKaNbHbIX 3arpasHuTenen. Tak,
Hanpumep, akTya/ibHOM oOcTaeTcA npobnema
3HauUTeNbHbIX BblbpocoB OT obbekToB OAO
«Kapenbckuii okatbiw» B r. Koctomykuwe (focy-
[APCTBEHHbIN AoKANaga,.., 2015).

B uenom, HecmoTpa Ha 6an3KMe ans nepuo-
nos 1952-1976 n 1977-2001 rr. oueHKN KOH-
LEeHTpaunm S B roamyHbIX KONbLAX, ee cCoaeprKa-
HUe ropas3ao TecHee cBA3aHO 0bpaTHOM cTaTu-
CTUYECKOM CBA3bIO C paanasbHbIM NPUPOCTOM
AepesbeBs B 6onee no3gHem 25-neTHem nepumo-
Ae. ITo YaCTUYHO 0bbACHAETCA BAUAHUEM WH-
TeHCUBHOro npupocta 50-55-neTHUx aepesbeB
(onpoboBaHbl B paiioHe NPOMbILWIEHHOTO y3/1a
Cerexka — Hagsouubl) B nepsble 20-25 net ux
KU3HWU, HECMOTPA Ha OTHOCUTENIbHO BbICOKOE
(mo 880—900 mr/Kr) cogepskaHue S B cOOTBET-
CTBYHOLLMX FOANYHbBIX KOMbLAX. BepoaTHo, nme-
IOTCA U Apyrne nNpuYnHbl HEBO3MOXKHOCTU NO-
Nly4eHUA afeKBATHOM CTAaTUCTUYECKON Moaenm
aona nepuoga 1952-1976 rr.

M noctynneHune S, n NOCTynieHue TAXKenblx
METaNN0B B rogunyHble Konbua Pinus sylvestris L.
3aMeaNAT paAnanbHbIA POCT AepeBbeB. Bme-
CTe C TeM MOKA Henb3sl CO BCEM AOCTOBEPHO-
CTbO CKa3aTb, YTO 3TOT 3G PEKT BbI3BAH OAHO-
BPEMEHHbIM OENCTBMEM 3TUX MNOANOTAHTOB
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N YTO B KAKUX-TO C/Iy4aAX Mbl HE UMeeM 4eno
C NOCTyN/JIeHMEM 3/IeMEHTOB B XMBble TKaHU
BCNen, 32 OCHOBHbIM MHIMOUTOPOM B CBA3M C
ocnabneHvem y pacTeHui 3aluTHbIX bapbe-
poB. Tak, B 30HE KOMMIEKCHOIO BO34ENCTBUA
BbIbpOCOB HaaBOMUKOro antoMMHMEBOrO 3a-
BOZa o4YeHb pesKoe 3a nepuog 1977-2001 rr.
YMeHblUeHMe paanasbHOro NPUpPOCTa COCeH
MOrN1I0 6bITb YCMIEHO HE CTO/NIbKO MOBbILEH-
HbIM COAEpPXKaHUEM TAXENbIX MeTansioB, npe-

n Cu, ckonbko appekTom cymmaumnm S n F.

3arpAasHeHue S, npexae scero B popme Bbl-
6pocos SO,, ocobeHHO B cy4ae ux yBesnye-
HuA, byaeT octaBaTbcA B Pecnybnuke Kapenua
cepbe3Hol Npobiemon Ansa OKpyrKawLen cpe-
Abl. Npn CHUXKEHUN 3arpPA3HEHMUA CIeAYET OXKMU-
AaTb OONONHUTENbHOrO npupocta buomaccol
pacTeHWI, YTO B TOM YUCIe MOXKET GUKCUPO-
BATbCA MO YBE/IMYEHWUIO LUMPUHDBI FOANYHBIX KO-
New, B nocnepytowme nepnogbl.

»Kaoe BCEro TakKnX CUNIbHbIX MHFM6MTOpOB, KaK Ni
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EFFECT OF SULPHUR POLLUTION ON THE
RADIAL GROWTH OF PINUS SYLVESTRIS L. IN
THE REPUBLIC OF KARELIA

RYBAKOV

D Institute of Geology, Karelian Research Center, rybakovd@krc.karelia.ru

Key words: Summary: The effect of sulphur, as a historically important pollutant in the
sulphur Karelia region, on the radial growth (the width of annual rings) of Scots pine
heavy metals (Pinus sylvestris L.) trees was studied. The close negative correlation between
chemical pollution the S and the width of annual rings averaged over five-year periods are typical
tree rings for the period 1977-2001 (unlike 1952—-1976). Some individual samples from
Pinus sylvestris L northern habitats have deviations from this trend, including those associated

presumably with a comparatively great influence of heavy metals on plant
growth. This concerns in particular such strong inhibitors as Ni and Cu. The
largest changes in the plant growth, which obviously due to the combined effect
of S and F with the elevated concentration of heavy metals, were recorded
in the zone exposed to the emissions from Nadvoitsky aluminum plant.
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Kniouesble cnosa: AHHOTauuA:  U3yyeHbl  npupogHble  abuoTuyeckue  dakTopbl

o3epa Kapenuu dopmmnpoBaHMA BMONPOAYKTUBHOCTM CEMWM MasoOBOAOOOMEHHbIX U

naHawadT MasIoNpPUTOYHbIX 03ep B pasHbix faHAawadTax Kapenuun. Bopoemsl

6MONPOAYKTUBHOCTb XapaKTepu3yoTCA HEBbICOKUM YPOBHEM TPODUU (0ONNTFO- U Me30TPOdHbIE).

BOA006MEH CTaTUCTUYECKUIA aHaNU3 NOKa3a, YTO MpU OTCYTCTBUM aHTPOMOreHHOro

Boocbop BO34eNCcTBMA 0becneyeHHOCTb POocPOopPOM U YPOBEHb TPODMM N3YUEHHbBIX

LBETHOCTb BOAbI o3ep onpenenarTca YCN10BHbIM BOA00OMEHOM, NPUTOKOM Ha eguHuuy

TOAUM BOAbI, LBETHOCTbIO BOAbl M NaHAWA(GTHBIMM OCOBEHHOCTAMM.
Hanbonee npoayKTMBHbIE M3 U3YYEHHbIX BOAOEMOB PACMO/OMKEHbI Ha
bnoBUOrALMANBHBIX U MOPEHHbIX paBHUHAX. OHM BblAENAOTCA 6ONbWNM
npmeHeceHnemdochopaBCoCTaBEryMyCOBbIXBELLECTBHA EANHULY TO/ILLN
BOAbICBOAOCOOPHOVTEPPUTOPUM, FAENPe0bNaaatoTNoA30/IUCTbIE MOYBbI.

© MNeTpo3aBOACKUI FOCYAAPCTBEHHDIV YHUBEPCUTET

PeueHseHT: C. B. bakaHeB
NonyueHa: 23 ceHTAbps 2016 roaa MopnucaHa K neyatun: 29 nioHAa 2017 roga

BBepeHue M UCNapeHne, MoayNb roA0BOrO CTOKA), TaK M
a30HasbHble (NoAcTUNatoLWME FOpHbIe NOPOAbI,
penbed, TMM U XMMUSA NOYB, COOTHOLLEHME MOA-
3€MHOr0 M MOBEPXHOCTHOrO MUTAHWUA BOAOEMA,
npoToYHOCTb) daKkTopbl (Jpabkosa, COPOKMUH,
1979). BanaHune naHAawadTHbIX 0cObeHHOCTEN
Ha OWMONOrMYEeCKUii peXMM BOAOEMA HOCUT
onocpefioBaHHbIM Xxapaktep. CTPYKTypHble U
GYHKLMOHANbHbIE XapaKTEPUCTUKN BUOTbI OT-
PaKatoT CNOXMBLUMECA B AAHHOM KAMMaTU4e-
CKOM 30He W naHawadre ocobeHHOCTM BOAO-

O3epo dopmupyeTca 1 3BONOLUOHUPYET B
YC/IOBMAX KOMMNNEKCHOro BO34ENCTBMA OKpYy-
JKatolLeln ero TeppuTopmuKn, NO3TOMy npeacTas-
nAaet cobon eamHyo cuctemy ¢ BOAOCOOpPHOM
naowaabto. Ha mopdonormyeckne, rmapono-
rMYeckue, rmapodusnMyeckme, rMApPOXMmMYe-
CKMe ocobeHHOCTU BOAOEMA BAMAIOT KaK 30-
HanbHble (TemnepaTypa, CyMMapHasa COJIHeY-
Haa paauaumsa, roaoBoe KOJIMYeCcTBO OCaAKOB
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ema. YpoBeHb 6MonpoayKTMBHOCTM BOAOEMOB
OAHOM KAMMATUYECKON 30Hbl byaeT 3aBuCETb
B NepBylo oyepeab OT BO3SMOMKHOCTU HacbllLe-
HWA 03epHoOI Boabl dochopom — rnaBHbIM BUO-
reHHbIM 3/1EMEHTOM, TMMUTUPYIOLWMM Pa3BU-
TMe aBTOTPOPHOM KOMMOHEHTbl 3KOCUCTEMBbI.

HactoAawaa pabota HanpaBneHa Ha BbIAB-
NIeHNe NpPUPOAHbIX 3aKOHOMepHocTen dop-
MUPOBAHMA MNEPBUYHOM MPOAYKLUMN MasbIX
BogoemoB Kapenuu B pasHbIX NaHawadt-
HbIX 30Hax. CBeaeHWA O NaHAWAPTHbLIX OCO-
6eHHoCTAX, ruagponorum, Mmopdoaorum wu
xmmum Bogbl natn osep (Kosepwbapsu, Jle-

nnKosepo, Marposepo, uxkosepo, KoHpose-
po) npeacTaBieHbl B 3TOM paboTe Bhepsble.

Marepuanbl

PaboTta BbIMO/HEHA HA CeMW BOAOEMAX,
PACNONOMKEHHbIX B Tpex NaHAwadTHbIX pano-
Hax cpefHeTaeXXHOM 30Hbl tOXHOW 4YacTn Ka-
penun (nepopasaenbHaa  BO3BbIWEHHOCTb,
MOPEHHbIN U cenbrosbiit). Bce Bogoembl OT-
HOCATCA K KaTeropumv manoBoAo00bMEHHbIX U
cnabo NPUTOYHDBIX U NPAKTUYECKM HE 3aTPOHY-
Tbl @aHTPOMNOreHHOW AeaTenbHocTbio (puc. 1).

[i

40 3

.y

¢MHDHHEMH

32

Puc. 1. KapTta-cxema pacnonoxeHua osep: A — BoxTtosepckasa negopasaenbHasa BO3BbIWEHHOCTb; b —

3a0HeKCKKNiM nonyoctpos; 1 — 03epo; 2 — sBogocbopHas Tepputopma

Fig. 1. Scheme of the location of studied lakes: A —Vohtozerskaya iceshed height; B — Zaonezhsky peninsula;
1 — Lake; 2 — Water-collecting area
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Osepa Ypoc, Pancygosepo u Kosepbapswu
pacnonoxeHbl Ha BoxTo3epckoi nesopasaens-
HOM BO3BbILEHHOCTU C CUIbHO MEPEMbITbIMMU
4eTBEPTUYHbBIMU OTNIONKEHUAMMU U BEeAHBIMMU Ty-
MYCOM KUCAbIMWU UNNHOBUASIbHO-KENE3UCTBIMM
noA3onucTeiMm noysamu. Ha sopocbope 03.
Ypoc npeobnagatot reokomnaekcbl $GaoBUO-
MAUMANBHBIX TPAA WU PaBHUH, a TaKXe Top-
bAHMKN, Pancynosepo u KosepbapBu nexat
Ha QAOBMOMNALMANBHBIX U MOPEHHbIX paB-
HUHax n TopdaHMKax. O3epa Jlennkosepo wu
MsArpo3sepo HaxogATca B MOpPeHHOM, [MrKo3e-
po n KoHpoo3epo — cenbroBom naHAwadprax
3aoHeXbA ¢ bonee boraTtbiMu rymycom 6ypo-
3eMamMn U AepHOBbIMK noyBamu (cm. puc. 1).

B pabote 6binn Mcnonb3oBaHbl cnegytoume

XapaKTePUCTUKM BOAOEMOB: CpeAHeBereTaum-
OHHaA CKopocTb POTOCUHTE3A PUTONNAHKTOHA,
cpeaHns rybuHa, HacblleHMe BoAbl KUCI0PO-
AOM, MMUHepanm3auma, LBETHOCTD, EI'IKS, pH 1
nepmaHraHaTHaa OKMCNAEeMOCTb BoAbl, 3abo-
JIOYEHHOCTb BOAOCOOPHOM TeppUTOPUM, yae b-
HbIM Bogocbop, yaenbHbin Bogocbop no LUnHA-
Nepy, yCNoBHbIN BoaoobmeH, npeobnagarowmm
™n nous (Tabn. 1). MNpobbl BOAbI ANnA onpeae-
NIeHUA XMMWMYECKMX MOKasaTenel Ha o3epax
Ypoc (n =9), Pancyaosepo (n = 8), Kosepbapsu
(n=7), Nennkosepo (n =6), Marposepo (n =6),
Mmxo3epo (n =5), KoHaosepo (n = 3) 6biam B3A-
Tbl B LLEHTPa/IbHOM YacTU BOAOEMOB B 3UMHUN,
BECEHHUM 1 neTHMi nepmoabl 2011 n 2012 rr.

Tabnuvua 1. XapakTepucTrKa BogocbopHOM TEPPUTOPUN, TMAPONOTUYECKUE U TMAPOXMMUYECKME NOKa3a-
TeNN U3yYeHHbIX 03ep

Moxasatens Ypoo R e oseps  Marp-osepo g SoRe
rnybuHa

cpeaHasa, m 2.3 3.4 2.5 5.7 5.6 5.2 7.6
Tun noys noA30/bl _NOoA30/bl _N0A304bl __6ypo3embl _6ypo3embl _noabypbl _noabypbl
3ab0104eHHOCTb, % 49 33 32 11 14 9 7
YaenbHbli Bogocbop 2.1 6.9 5.6 4.8 3.8 3.8 6.4
E’gg,‘?s”b”" BOJOOOMEH, 49 0.85 0.89 0.36 0.36 0.39 0.39
YoenbHbI BO

YACTbHbIA BOROCOOP MO 43 2.32 2.23 0.84 0.83 093  0.99
MwuHepanusauma, mr/n

Cpega. 10.7 12.7 14 16.3 108.7 32.1 13.7
Min 5.5 10.6 11.1 13.6 104.6 31.3 13.6
Max 12.8 14.1 22.7 19.9 133.2 33.6 13.8
pH

Cpes. 6.3 6.7 6.6 6.6 7.8 7.3 6.3
Min 5.9 6.1 6.4 6.3 7.4 6.7 6
Max 6.6 6.9 6.9 7 8.2 7.4 6.5
HacbiweHne Boabl Kucnopogom, %

Cpea. 91 85 84 83 67 84 73
Min 60 10 78 20 33 46 52
Max 96 94 90 96 108 98 94
LIBeTHOCTb, rpaa.

Cpegs. 10 22 92 10 10 13 26
Min 3 15 65 7 5 13 26
Max 15 35 118 12 10 14 27
BMNK5, mr O./n

Cpegs. 0.45 0.75 1.1 0.73 1.16 0.93 1.08
Min 0.23 0.43 0.66 0.5 0.72 0.65 1.04
Max 1.59 2.56 2.33 1.78 1.58 1.22 1.12
MNepmaHraHaTHaa OKMcaAeMocTb Boabl, Mr O/n

Cpegs. 4.05 5.9 12.9 4.53 5.03 5.86 7.4
Min 3.67 5.08 10.5 4.02 3.57 4.04 7.14
Max 6.57 7.34 15.1 4.98 5.86 8.7 7.66
P_ . MmKr/n

Cpen. 7 20.8 17.2 7.1 10 8.9 11
Min 4.3 9.8 12.5 4.5 7.2 6.8 9
Max 11.9 29.1 21.2 11.9 23.8 11 13
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MeTtoapbl

Tpoduryeckmin cTaTyc 03ep oueHMBaNCA NO
npoaykuum ¢utonnaHktoHa (BunHbepr, 1960;
BynboH, 1983). CpegHeBereTauMOHHaAA CKoO-
pocTb ¢oTOCMHTE3a (PUTOMNNAHKTOHA pPaccyu-
TbIBaslaCb MO KOHUeHTpauun docdopa B BoAe
o3ep (cm. Tabn. 1) c ucnonb3oBaHNem ypas-
HeHunit 1 n 2 macc-banaHcoBOM MoAaenun noTo-
Ka BelLecTBa M 3Heprmm B BOAHOWM 3KOCUCTe-
me (Hakanson, Boulion, 2001; BynboH, 2005).

wadrax Kapenun // MpuHumunsl skonornun. 2017. Ne 2. C. 61—

KnactepHbih WM  KOMMOHEHTHbIN aHanu-
3bl BbIMNO/IHEHbl B /IMLEH3MPOBAHHOM nakKe-
Te Statictica Advanced 10 for Windows Ru.

Pe3ynbratbl

3a KpuTepun BUONPOAYKTUBHOCTU MPUHA-
Ta npoaykuua ¢éutonnaHkToHa (doTocuHTE3)
— OCHOBa TPOPUYECKOM CETU M HAYa/bHbIN
3Tan MOTOKA BeL,ecTBa M 3HEPTMU B BOAHOM
3KOCKCTEME, LIMPOKO UCMONb3yemMas B TPOOU-
4yeckunx knaccudukaumax sogoemos. Mo senu-

P =30 - Chl, [1]

CW = 0.073 Tp1Las1 [2] “vHe ¢doTocMHTE3a 03epa Ypoc, J/lennkosepo,

e Pphp - d)OTOC,VIHTea dbuTonnaH- mxo3epo, KoHoo3epo n MAarposepo OTHOCAT-
kToMa, MKF C/n-cyT, Chl — KoHueHTpa- ©° K onurotpopHomy, KosepbsapBu — K onu-
UMA  Xx10podMANa «a», MKF/A, P — KOH- romesoTpopHomy, Pancygoszepo — K Me30-
ueHTpauMs  oblwero  docdopa,  MKr/A. TpodHOMY TUMY BOAHbIX 3KOcUcTem (Tabn. 2).

Tabnuua 2. CpeaHeBereTaLMOHHaA CKOPOCTb GOTOCKMHTE3a
Pancya- ) Nenwnk- Marp- [WK- KoHa-

NokasaTenb Ypoc 03epo Kosepb- ApBu 03€po 03€p0 03epo 03€p0
f_‘g;ﬁc””m:‘" mr ¢/ 36.9 179 135.9 37.6 61.9 49.7 71
Tooduueckuii Tun onuro- Me30-  O/MFOME30-  OJIUro- ONIUFO-  OAUFO-  OJIUTO-
P TPOPHbIA TPODHLIN  TPODHbLIN  TPODHbLIN TPODHbIA TPOPHbIN TPOPHbIN

Mo pe3ynbTaTam KAacTepHOro aHa/au3a Bbl-
AenaTca Tpu rpynnbl o3ep (puc. 2). B nepsbii
Knactep nNpu MMHUMANIbHOM AUCTaHUUKU cue-
naeHuna exogAt Jlennkosepo u MMxo3epo — cxo-
¥uMe no rnybuHe, ¢ MaibiMU BEIMYMHAMU BO-
[oobmeHa, yaenbHoro sBogocbopa, 3abonoyen-
HocTu Bogocbopa, poTocMHTES], LLBETHOCTU U C
XOPOLWIMM HacbILLEHNEM BOAbI KUcaopoaom. K
3TOM rpynne c 66nbWEN AUCTAHUMEN cuenne-

100

HMA NnpuMmblKaeT 03. KoHgo3epo. Mx cxoacTso
OrpaHUYMBaETCA BEIMYMHAMM YC/IOBHOMO BOAO-
obmeHa, yaensHoro Bogocbopa no LLuHanepy,
cTerneHbio 3ab60/104EeHHOCTU, B MEHbLUEeN cTe-
NeHn — BENMYMHON GOTOCMHTE3A. 3aTEM K 3TOM
rpynne npucoeamHAeTca 03. Ypoc no npusHa-
Kam obLLero cxoacTea NoKasaTenen ycI0BHOMO
BogoobmeHa n ¢oTocuHTesa (cm. Tabn. 1, 2).

90
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70

60

50

40

LOWcTaHums cuenneHms

30

20

Marpoaepo Mwo3epo
Konpoazepo

Puc. 2. leHaporpamma KaaccuduKaumm nsyYeHHol

Koeeptapeu
Pancynosepo

Ypoc
Nenwkozepo

X 03ep meToaom 6aumxkaliwero cocega. OanHOUYHOE

cuennexHue
Fig. 2. Dendrogram of classification of studied lakes by the nearest-neighbour method. Single lincage
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Bropyto rpynny cocrtasnaiT Pancypose-
PO U KoBepbApBM, KOTOpble OTANYAOTCA OT
OCTaNbHbIX BOAOEMOB camMbiMn  Bonblmn-
MW  BeAMYMHAMKU  BOO400OMEHA, yAeNbHO-
ro Bogocbopa no LuHanepy, 3abonouyew-
HOCTM Bogocbopa, TMNOM noyB U bonee
BbICOKMM doTOCMHTE30M (Ccm. Tabn. 1, 2).

OTaenpHyto rpynny npeactasnfeT o3. Ms-
rpo3epo, rnaBHbiIM 06pPa3oM 3a CYET OYeHb
60NbLWMX OTIMYMI OT OCTasIbHbIX BOAOEMOB
B MWHeEpanuMsauuu BOAbl, pPeakuuu cpeabl u
HaCbIWEHNUN BOAbl KUCNOPOAOM MO MpPUYMHE
60NblWOM A0M NOA3EMHOrO MUTAHUA B BO-
AHOM 6anaHce. Kak W3BECTHO, rPyHTOBblE
BOoAbl 6onee MUHepanuM3oBaHHbIE, LWENoYHblIe
N coaepkaT MeHblle KMCAopoaa, Yem NoBepx-
HOCTHble. [pyn 3TOM MO MHOrMM Apyrum no-
Kasatenam (cteneHb 3ab0N0YEHHOCTM BOAO-
cbopa, yaenbHbih Bogocbop, yCNOBHbIN BOAO-
0bMeH, UBETHOCTb BOAbl, $OTOCUHTE3) BOAO-
eM CBA3aH C nepBoi rpynnoi (cm. Tabn. 1, 2).

Ona BbiABAEHMA conpsaXeHHocTn ¢oTo-
CUHTE3a M BHeWHMX ¢GaKTopoB cpeabl Obin
BbINO/IHEH KOMMOHEHTHbIA aHanu3. Y4yuTbl-
BaA HebonbwoOW o0b6bemM BbIOOPKM, ANA noa-

TBEP)KAEHUA  [OCTOBEPHOCTM  (DAKTOPHbIX
Harpy3ok aHanu3 Obin nNpoBeAeH He TONbKO
ANA BCEX CEMW BOLOEMOB, HO U Moc/se nooye-
PeAHOro UCKAKYEeHUs U3 BbIOOPKM TOro mam
MHOro Bogoema (8 BapuaHToB aHanu3a). [eit-
CTBUTENbHO [AOCTOBEPHbIMU CYUTANUCL aK-
TOpHble Harpy3ku 6onee 0.7 no abcontoTHo-
My 3Ha4yeHWI0 BO BCEX BApPWAHTaX aHanu3a.

Mo pe3ynbTaTam KOMMOHEHTHOrO aHanu3a
nepsble ABe KOMMOHeHTbl (paktop 1 u dak-
TOP 2) OTPa3sUAN CYLLECTBEHHYIO A0/0 06Lel
M3MEHYMBOCTM NpuU3HaKoB — 74 % (tabn. 3).
B nepByto rnaBHyt0 KOMMNOHEHTY C AeNCTBU-
TeNbHO [OO0CTOBEPHOM NONOXKUTENbHOWN daK-
TOPHOW Harpy3KoM, noaATBEpP)KAEHHOM BO BCeX
BApWaHTax aHa/aM3a, BOWAW cleaytowme no-
KasaTenu: cpeaHeBereTaLMOHHAs CKOPOCTb
doToCHHTE3a, UBETHOCTb BOAbl, YC/OBHbIN
BOA4OOOMEH, yaenbHbin Bogocbop no LunHA-
nepy. ®aKTOpHAA Harpyska MokasaTensa «Tun
MOYBbI» OKa3a/siacb AOCTOBepHOM B 7 13 8 Ba-
PWUAHTOB KOMMOHEHTHOrO aHa/nM3a, a MoKa-
3aTens «cpepHAa rnybuHa» — B 6 BapuaHTax.

Tabnuua 3. Pe3ynbTaTbl KOMAIOHEHTHOIO aHaM3a (GaKTOpPHbIE HArpy3KM NPU3HAKOB) CEMM U3YHYEHHbIX

o3ep

MNepemeHHasn dakTop 1 dakTop 2 daktop 3
3abon04eHHOCTb, % -0.661 0.616 -0.321
YnenbHbI Bogocbop -0.43 -0.664 0.449
YcnoBHbIV BOA00OOMEH -0.944 -0.267 -0.126
YnenbHbIt Bogocbop no LUnHanepy -0.825 -0.486 -0.046
MuHepanmsauma, mr/n 0.57 -0.343 -0.735
pH 0.483 -0.372 -0.705
HacbiweHne 02, % -0.56 0.71 0.192
LIBeTHOCTb, rpag. -0.73 -0.441 -0.024
dotocuHTes, Mkr C/n-cyt -0.797 -0.415 -0.097
Tun noysbl 0.752 -0.367 0.429
BMK_, mr 02/n 0.16 -0.944 -0.15
MNepmaHraHaTHas okucaaemoctb, mr O/n -0.63 -0.583 0.052
InybuHa cpeaHssa, m 0.737 -0.477 0.447
Jons B obuien aucnepcmmn, % 44.3 29.6 14

Bo BTOpYylO T[NaBHYD KOMMOHEHTY npwu
aHannse 7 o03ep C [OCTOBEPHbIMWU daKTop-
HbIMW Harpyskamu BOLUIM NOKA3aTeNn «Ha-
CbilleHne BoAbl Kucaopogom» u - «BlK
(nerkommHepanmMsyemoe oOpraHu4yeckoe Be-
LWEecTBO), OAHAKO B XOA4e MNPOBEpPKM C Moo-
yepeaHbIM U3bATMEM U3 BbIOOPKM OAHOrO
M3 BOAOEMOB [OCTOBEPHOCTb 3TOM CBA3M
6blna noaTBEpPKAEHA AnWb B 5 U3 8 cnyyaes.

B TpeTblo KOoMnoHeHTy (dpaktop 3), oTpa-
Xaowyo 14 % obwen N3IMeHYMBOCTU NpwU-

3HaKOB, C O0CTOBEPHOM (AKTOPHOM Harpys-
KOM BO BCEX BapuMaHTax aHanAu3a BOLWAM MO-
KasaTtenn «MuHepanusauua» m «pH Bogbi».

Oo0cy:xneHue

Tak KaK cpegHeBereTaLMoHHas CKOpPocTb ¢o-
TOCUHTE3a b6blNa paccymMTaHa No CoAEePKaHMIO B
Boae obuiero ¢pocdopa, o4eBUAHO, YTO BbINOA-
HEHHbIN aHaNM3 BbISBAAN GAKTOPbI, BAKAOLLNE
Ha ob6ecneyeHHOCTb W3y4YeHHbIX BOLOEMOB
dochopom —rnaBHbIM BUOTEHHBIM 3/IEMEHTOM,
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onpeaenaowmMm ypoBeHb NePBUYHOM NPOAYK-
UMM U, COOTBETCTBEHHO, BMONPOAYKTUBHOCTb
OONbLWNHCTBA  MPECHOBOAHbLIX  3KOCUCTEM.

Bonee npoaykTMBHble BOoAoeMbl Pancyno-
3epo (me3oTpodHbiii) u Kosepbapsu (onuro-
Me30TPOOHbIM) PACcno/oXKeHbl B nNpeaenax
BoxTo3epcKkoit fienopasaenibHol  BO3BbILLEH-
HOCTM Ha O AOBUOMALNANBHBIX WU  MOPEH-
HbIX PaBHWHAX B COYETAaHUU C TOPOAHUKAMM
M NPeuMMyLLecTBEHHO MNOA30/MCTbIMK  MO-
YBaMM C XOPOLMM MPOMbIBHbIM PEXMMOM
M  PacTBOPMMbIMU TYMYCOBbIMW BELLECTBa-
MW. DTU 03epa XapakTepusyrTca Haubonb-
WMMW BEINYMHAMM YC/IOBHOTO BOAOOOMe-
Ha, yAenbHoro Bogocbopa, LLBETHOCTU BOAbI.

ManonpoayKTuBHble (onnrotpodpHble) ose-
pa O6Hapy)KeHbl B 3a0HEKbe Ha CeNbroBblX
rpagax ¢ MasoOMOLLHbIM CNOEM 3/1H0BUAJBHBIX,
AENOBUANBbHBIX U MOPEHHbIX OTIOXKEHUN W
BbIXOZAaMM KOPEHHbIX Mopog c npeobnasa-
Huem noabypos (MM*ko3epo n KoHao3epo), a
TaK)Ke Ha MOPEHHbIX PABHUHAX, C/IOMKEHHbIX
NecYyaHo-Ba/lyHHbIMW OTNOXKEHUAMU U TOPOS-
HUKaMM C MPEUMYLLECTBEHHO Bypo3emMHbIMM
noysamu (Slennkosepo, Marposepo). B otau-
4yme OT NMepBON rpynmnbl, 3TM BoAoembl 0bna-
AAT HU3KOM LIBETHOCTbIO BOAbl, OYEHb C/la-
60/ NPUTOYHOCTbIO M MPOTOYHOCTbIO, @ MOYBbI
XapaKTepum3yoTca HanMunem rpyboro rymyca.

Kpome TOro, Ha BoxTosepcKkoi nepopas-
AEeNbHOM BO3BbILEHHOCTM B TOM Ke reo-
KOMMJEKCe, 4YTO W Ccamble MPOAYKTUBHbIE
Pancynosepo u  KoBepbsApBKM, HaxoauTca
onurotpopHoe o03. Ypoc. C gpyrumu onuro-
TPOobHbIMM  BOZOEMaMU ero obbeanHsoT
HU3KME MoKas3aTenu LUBETHOCTM, YCIOBHO-
ro sogoobmeHa M ygenbHoro Bogocbopa.

Kak 6b1/10 nokasaHo I1. A. JTososukom (2006,
2013), B NOBEPXHOCTHbIX BOAAX TYMWAHOWM
30Hbl dochop B BOAOEMax HaXOAWUTCA, FnaB-
HbIM 06pPa3oMm, B COCTaBE KOMMNEKCOB C »Kese-
30M M NOYBEHHbIM I'YMYCOM, MO3TOMY €ro KOH-
LEeHTpaLmMa TECHO CBA3aHA C BE/IMYMHOM LBET-
HocTu BoAbl. MocTynneHne pocdopa B BogOEM
onpeaenseTcs BbIHOCOM 3TUX KOMMJIEKCOB C
BOA0COOPHON TEPPUTOPUM C PYC/IOBLIM U CK/IO-
HOBbIM CTOKamMu, TO €CTb BE/IMYMHOW MPUTOY-
HOCTM (yCnoBHbI BOAOOOMEH, YAENbHbIN BO-
Aocbop). YBenmyeHne npoToYHOCTU BOAOEMA
3aKOHOMEPHO BeAeT K BO3PACTAHUIO KOHLEH-

Bbubnnorpadus

Tpaumn pocdopa B Boge. OAHAKO Npu JOCTU-
YKEHUM onpeaeneHHOoM CTeneHu MPOTOYHOCTU
KOoHUeHTpauna ¢ochopa B Bogoeme onpese-
NATCA yXKe He nocTynieHnem ux c sogocbopa,
a BbIHOCOM 13 03epa, U ypoBeHb TPOOUM TAKUX
03ep CHuKaetca (Jpabkosa, CopokuH, 1979;
CopokuH, 1983; Kutaes, 1984; Jlo3oBuK, 2006
n ap.). Cpegm M3yyeHHbIX ManoBogo00bmeH-
HbIX 03ep CBA3b YPOBHA TPOPUM U yAENbHbIX
nokasaTtesiel NPUTOYHOCTU U NPOTOYHOCTM NO-
NOXUTENbHAA U onpeaenaeTca NpMBHECEHMEM
¢docdopa B Bogoembl (cm. Tabn. 3). Mpumeya-
Te/IbHO, YTO [AOCTOBEPHOM OKa3asacb CBA3b
TPOOUM He C LLMPOKO U3BECTHLIM B FMAPO0N0TUMU
NnoKasaTenem ygenbHoro sogocbopa, KOTopbin
XapaKTepu3yeT MPUTOK Ha eaMHULY MOoBepX-
HOCTM BOJOEMa, a C MOKa3aTeslem yAeNbHO-
ro sogocbopa, npegnoxeHHbim LLMHaNepom
(Schindler, 1971), B KoTopom oleHMBaeTcA
NPUTOK Ha eAMHULY TONLLN BOAbl. ITO BNOJHE
06BACHMMO, TaK KaK MOCTynalowmii B BOgOEM
docdop TaKkKe pacnpenenaeTca B TONLLE BOAbI.

3akiouenue

B uenom msyyeHHble 03epa XapaKTepusy-
lOTCA HEBbICOKMM ypoBHem Tpoduu. Mpu ot-
CYTCTBUM aHTPOMOreHHOro Bo3aeincTama obe-
CrNeyeHHOCTb 3TUX BogoemoB d¢ochopom U
dopmMmunpoBaHme nx 6MONPOAYKTUBHOCTM Onpe-
AENAKOTCA KOMMNEKCOM a30Ha/ibHbIX abnoTu-
yeckmx ¢aktopoB. CkopocTb PpoTOCUHTE3a (M
KOHueHTauma docdopa B BoAe) B 03epax Mo-
NOXMUTENBbHO CBA3aHA C YCNOBHbIM BOA006Me-
HOM, yAenbHbIM Bogocbopom no LWnHanepy,
LBETHOCTbIO BOAbI M 3aBUCUT OT NaHALWAPTHbIX
ocobeHHocTeln. Hanbonee npoayKTUBHbIE 03e-
pa Pancygo3sepo (me3o0TpodHbIit) n KoBepbap-
BU (0nnrotpodHbIN) pacnonoxkeHbl Ha ¢nto-
BMOMNALMNANBbHBIX U MOPEHHbIX PaBHUHAxX. OHM
BblaenatoTca 60NblWNM NpUBHeceHnem docdo-
pa B COCTaBe ryMyCOBbIX BELLECTB Ha eANHULY
TONLWM BOAbI C BOAOCOOPHOM TEppUTOPUN, rae
npeobnagatoT noasonuctole no4ysbl. Onuro-
TpodHble 03epa Jlennkosepo, Mrkosepo, Kok-
no3epo, Marposepo HaxogATcA B MOPEHHOM
N cenbroBomM naHgwadTtax ¢ npeobnagaHnem
noabypos 1 byposemoB. 9TV 03epa xapaKTepu-
3YHOTCA MeHbLUEN NMPOTOYHOCTbIO U MPUTOYHO-
CTbHO, @ COOTBETCTBEHHO, HU3KMMWN BEANYMNHA-
MM LBETHOCTM BOAbl U NocTynaeHus pocdopa.
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Summary: Abiotic environmental factors of biological productivity were
studied in seven lakes with low water exchange and a few inflows in dif-
ferent landscapes of Karelia (Russia). Lakes are not exposed to human
impact. An indicator of the biological productivity is the phytoplankton
photosynthesis rate calculated on the concentration of phosphorus in
water. The water bodies vary from oligotrophic to mesotrophic according

water color to their trophic level. Cluster and component analysis of chemicals was
carried out, hydrological, morphometric and landscape characteristics
of the lakes were also determined. It was shown that in the absence of
anthropogenic influence the availability of phosphorus and trophic level
of the studied lakes in the humid zone are determined by the water ex-
change, effluent per unit of water column, color of water and landscape
features. The most productive water bodies are located on the fluvioglacial
and moraine plains dominated by podsolic soils, which have a good flash-
ing regime and soluble humus substances. These lakes are distinguished
by a larger inflow of phosphorus forming a part of humus substances
originated from the water-collecting area per unit of water column. Oli-
gotrophic lakes are located in moraine and selga landscapes dominated
by podbours and brown soils with a lot of humus slightly transformed.
These lakes are characterized by less water exchange and drainage fac-
tor, and, accordingly, low values of phosphorus input and water color.
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AHHOTaumA: [poaHann3MpPoBaHbl OCHOBHble MOpPdOMETPUYECKME
nokasartenu, XapaKTepusytouine nonyaauunto nepeBo34mMKa
Actitis  hypoleucos toro-soctoyHoro [punagoxba. B3pocabix
Pa3MHOXaOLWMXCA KYIMKOB OTNAB/AMBAAN MPU BbIBOAKAX B WIOHE
— cepeguHe wuona 1990-2007 rr. Mo BHewHen mopdonorum
n3yyeHHas BblOOpPKaA NepeBO3YMKOB U3 [PUNa[0KbA He OTINYaeTcA
OT NPOYMX U3BECTHbIX EBPOMENCKNX BbIOOPOK BUAa. CpeaHaa ANMHa
Kpblna Bcex M3mepeHHbIx nepeso3ymkosB (N = 178) pasBHa 112.8 +
0.22 (104-120) mm, xBocTa (172) — 57.3 + 0.22 (49-65) MM, LIEBKM
(119) — 24.9 £ 0.12 (21-29) mm, KntoBa (159) — 28.2 + 0.11 (24-32)
MM. TopoBanble Bnepsble rHe3gAWwMeca NTULbl B CpeaHem mesbye
ocobelt cTaplimx BO3PacToB (4 MHA Kpblia cooTBeTCTBEHHO 111.9 +
0.47 mm 1 113.3 £ 0.37 MmM), y cTapwmnx NTUL, A/IMHA KPblaa M XBOCTa
MOKET BapbMpoBaTb MO rogam 6e3 onpeaeneHHon TeHaeHuuu. K
KOHLY rHe3goBOro ce3oHa AJIMHA Kpblla 3HAYMMO COKpallaeTca
n3-3a nocrteneHHoro obHoca onepeHus. Pasmepbl CaMOK M CamLOB
NMoYTM MNOJHOCTbIO MNepeKpblBatoTcA. [MOKa3aHO, 4YTO NTULbl He
OPMEHTUPYIOTCA Ha HUX Npu GOPMMPOBAHMM Mapbl: B pPasHble
rofbl NapTHepbl 04HOM 0cobu MoryT 6bITb TO Menb4e, TO KpynHee.
OpPeKTUBHOCTL ONpeaeneHma noia rHesgawmxca Nepeso3yYnKoB ¢
NOMOLLbI0 MOPGOMETPUYECKMX MHOEKCOB, PACCYMUTAHHbBIX HA OCHOBE
U3MEpPEHUI MPONETHbIX MTUL, HYKOAETCA B MPOBEPKE, MOCKONbKY
NPU UX BbIYUCNEHUM HE Y4YUTbLIBAKOT MNPUCYTCTBMA B BbIOOPKax
ocobeli pa3HOro BO3pacTa WM BO3MOMKHbIE PA3/INUUA B CTEMEHM
06HOCa OnepeHna CaMoK M CaMLLOB, MUTPUPYHIOLLMX B Pa3Hble CPOKMU.

© MeTpo3aBOACKNI rOCYAAPCTBEHHbIN YHUBEPCUTET
PeueHseHT: B. B. Tapacos

MopnucaHa K neyatu: 4 niona 2017 roga

Ta N NONa, pacyeTax aHEPreTU4eCKMUX 3aTpaT Ha

XapaKTepucTnka pasmepoB — He TO/IbKO He-
oTbem/iIeMas COCTaB/AOLWAs OnMcaHma Ntoboro
BMAA KMBOTHbIX. MopdomeTpmuyeckme nokasa-
TENU UCNONb3YIOT NPU BblAENEHUN NOABUAOB,
CpaBHEHWUW NONYNALWN, onpeaeneHnm Bo3pac-

un3HeobecneyeHment.n.HepegKkonpexaesce-
ro Ha HUX OMMPALOTCA NP OTCYTCTBUWN Y BUAA M-
Mop®dM3Ma B OKpPACKe onepeHusa 1 NnoBeaeHuMn.

MepeBo3unk Actitis hypoleucos (Linnaeus,
1758) — moHOMOpOHbLIN npeacTaBUTeNb OT-
psga PxaHKkoobpasHbix (Charadriiformes) c
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O6WKNPHBIM THE340BbIM apeasioM, KOTOpPbIi
npoctupaeTca oT ATnaHTM4YecKoro o Tuxoro
OKeaHa, 3MMOBOYHbIN — OXBATbIBAET OTPOMHbIE
npoctpaHcTea oT Adpukn go HKOro-socTtouHowm
Asun (Mhapkos, 1951; Kosnosa, 1961). MNtu-
ubl, rHe3gAwmeca B EBpone, B Tom yncne Ha
ceBepo-3anage Poccun, sumyroTr B Adpuke
(lWtndenb u ap., 1985; Pessbit 1 ap., 1995;
Wernham et al., 2002; Valkama et al., 2014).

leHeTUYecKMe uccnefoBaHMA He BbIABUIU
HanMuMA y BUAA YeTKo AnddepeHumpyemblix
reorpadpuyeckmx nonynaumi (Zink et al., 2008;
Hung et al., 2013). BmecTe c Tem BepoATHOe
pa3szeneHne 3MMOBOK MTUL, U3 BOCTOYHbIX U 3a-
nafHbIX YacTel apeana, a Tak¥Ke A0CTATOYHO
BbICOKAA CTeneHb rHe3g0BOro KOHcepBaTM3Ma
(Holland, Yalden, 1991; Dougall et al., 2005;
Xoxnosa, JlyHuHa, 2016) cospatoT npeano-
CbINKK oA GOPMMPOBAHUA TEPPUTOPUANBbHBIX
rPyNnNMpPOBOK, KOTOPble€ MOTYyT OT/IMYaTbCA B
TOM 4yucne u BUomeTpuyeckKMmMM noKasaTe-
nAamn. OAHAKO HaZeXHbIX MOKasaTenewn, Ko-
Topble no3sonsanu bbl cyamtb 06 nx Bapuauym-
AX B npegenax apeana, Noka O4eHb HEMHOrO,
NOCKO/MbKY B OONbLWIMHCTBE C/y4yaeB Npu pac-
yeTax MCNosb3oBann nMbo masnble BbIOOPKM
My3eMHbIX 3K3emnaapoB, MO0 p[aHHble W3-
MEPEHNIN XKMBbIX NTUL,, OTNOBNEHHbIX BO Bpe-
MSl CE30HHbIX MUrPaLMN HA MecTax OCTAaHOB-
KM N cmelleHna ocobein 13 pasHbIX PErmMoHoB.

B xo4e MHOroneTHmMx ncciegoBaHU B BOC-
To4YHOM MNpunagoxbe 6bIAM UCMONB30BAHbI Me-
TOAbl OT/I0BA, UCK/THOYAOLLLME BO3MOXKHOCTb NO-
nafaHua B BbIDOPKY MUIPaHTOB, YTO NMO3BOM-
NONoNyYnTb NpeacTaBaeHne o mopdomeTpuye-
CKMX NMOKa3aTessax IOKaNbHOM rHe34,0BoM nony-
NAUMM NepeBO34YMKOB HOXKHOM YacTn Kapenuu.

MeToabl

PaboTbl npoBOANAM Ha cTaunoHape UHCTK-
TyTa 6nonornun KapHL, PAH «MasaunHo» (60° 46'
c.w.,32°48 8. a.) 8 1990-2007 rr. ExkeqHEBHbIN
KOHTPO/1b NTUL, M MOWUCK FHe3, U BbIBOAKOB Ha 5
KMyyacTkenobepexxba/lafoKcKoroosepaHaym-
Hau B cepeauHe Masn U 3aKaH4YMBa/IN B aBrycTe.

N3yyeHbl mopdomeTpuyeckme noKasatenu
B3POC/IbIX PA3MHOXAIOLWMXCA NepeBO3YMKOB.
MTKL, NOBMAM M KONbLEBANN NOCNE Bblayne-
HWA NTEHUO0B, YTOObI He NpWBAEKaTb K Knag-
KaM BHMMaHUe cepblx BOPOH Corvus corone v
APYrnx pasoputenemn rHess, NOCTOAHHO NpU-
CYTCTBYIOLLMX Ha nobepekbe. ITO faBano BO3-
MOXHOCTb Cpa3y BbIABNATb POAUTENEN, HO 3a-
TPYyAHANO onpeaeneHne ux nona ms-3a oTcyT-
CTBMA Yy BMAA NONOBOro agumopdusma He ToNb-
KO B OKpacKe onepeHuda, HO N B NOBeAEHUN B
nepuoa HaCUXMBaHUA U BOXAEHWNA BbIBOAKOB.

Kpome Toro, K 3ToMy BpeMeHW y¥Ke Henb3A
6b110 onpenennTb Noa u No popme Kaoakanb-
HOro BbICTyMa OT/I0BAEHHbIX ocobeir. OH b6bin
YCTAHOBNEH /INWb Y 4YacTM MaPKUPOBAHHbIX
NTUL, BEPHYBLUMXCA C 3MMOBOK, MO WX Mose-
AeHUIO B NpeabpayHbii nepuoa. JaHHbI cno-
cob6 BM3yanbHOro onpeaeneHns noaa cyMTatoT
Hanbonee HagexHbiMm (Dougall et al., 2010),
XOTA U 34eCb TPyAHO mn3berxkaTb OWMOOK M3-3a
60NbLLION NOABUXKHOCTM NTUL, BO Bpema Hpay-
HbIX urp. CoBpemeHHbIn cnocob onpeaeneHua
noJsia reHeTUYEeCKMM METOLO0M He NMPUMEHANN.

[nsa 0TN0BOB MCNONBb30BANM NTYYKU, B LEHTP
KOTOPbIX NMOMEeLLanN NTEHLOB, B PeAKUX Cay-
YyaAx — nayTUHHble ceTn (Xoxnosa, JIyHUHa,
2015a). B 3aBMCMMOCTM OT OKpPACKM MU CO-
CTOAHMA OnepeHusa, NMOMMaHHbIX NTUL, OTHO-
CUN K Mnaglen (rogosasibie) UK cTaplien
Bo3pacTtHou rpynne (Meissner et al., 2015;
Blasco-Zumeta, Heinze, 2016). Bcero nHausu-
AyanbHbIM COYeTaHMEM UBETHbIX Konel, no-
meyeHo 140 B3pocabix ntmy, 45 % KoTopbIx
BO3BpalLanncb B TeyeHne 1-7 net (Xoxnosa,
JNlyHuHa, 2016). Echm obe nTuubl B nape 6bian
BM3YyaNbHO NAEHTUOMUMPOBAHBI MO UHANBUAY-
a/IbHOM MApPKMPOBKE, NX MOBTOPHO HE NOBUAMN.

Y NOMMaHHbIX NTUL, U3MEPANMU ANNHY KPbINa,
XBOCTa, LEBKWU U KNOBA NO CTAaH4APTHON MeTO-
Anke (BuHorpagoBsa u ap., 1976). Kpome Toro,
CHMMANN NPOMEpPbLI K/OBA OT ero KOHYMKa 40
yronka pta (Knos2) u ao Ho3apwu (kntoe3). Us-
MepEeHNA NPOBOAUAN C TOYHOCTbIO A0 0.5 mm,
MCNONb3YA LITAHFEHLUMUPKYIb UAU JIMHENKY C
ynopom Ana Kpblia U xBocta. Bce namn 6onb-
Wana YacTb pasmepos MnojyyeHol oT 129 ntuy,
(tabn. 1), npuyem 36 ocobeir, BO3BPaALLABLLUXCA
nocne 3MMOBKM, BblM 3MmepeHbl No 2—4 pasa
B pa3Hble rogbl (Bcero 178 npomepos 1A Kpbl-
na). B tabn. 2 npuseaeHbl mopdomeTpuyeckue
XapaKTepPUCTUKM BUAA, BbIYUCNEHHbIE C UCMOJIb-
30BaHMEM KaK BCEX MPOMEpPOB, TaK U CPpeaHUX
3HaYeHWUI ans ocobein, U3SMepeHHbIX NMOBTOPHO.

AHanM3 p[aHHbIX W pacyeTbl NPOM3BO-
AWAN  C  UCNONb30BaHUEM BO3MOXHO-
cten  Access u Excel. Mpu obpaboTtke npu-

MeHeHbl O0OblYHble CTAaTUCTUYECKME METO-
Abl  (MBaHTep, Kopocos, 2011). CpegHue
BE/IMUYMHbI YKas3aHbl C OWWOKOM cpeaHen.
Pe3ynbTatbl

MNepeBO3YMK — CamMblil MACCOBbIA BUA, Ky-
NIMKOB Ha nobepexbax BogoemoB Kapenuu B
nepuosa pasMHoXeHuA. Ha KoHTponmpyemom
yyacTke J1agoXKCKOro 03epa ero cpefHsaa umnc-
NeHHoCcTb Konebanacb no rogam oT 2.6 Ao 6.3
nap/Km, [OCTUras Ha KaMEHUCTbIX nAaXKax
12 nap/km 6eperosoii nuvHuK. Mpunet npo-
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MCXO4WN B KOHUE anpena — Ha4vane mas. [le-
punoa OTKNA4KM AUl pacTAHYT Ha 1.5 mecaua:
KpalHMe gaTbl Hayana Knagok — 7.05-23.06,
BblAynAeHna nteHuoB — 2.06—12.07 (Xoxno-
Ba, JlyHuHa, 20156). Bce mecTHble MapKupo-
BaHHble NTUUbI, KaK B3pOCable, TaK U MOJO-
Able, NOKMAANM nobepexbe K Havany aBrycra.

Pe3ynbTaTbl NMOBTOPHbIX M3MEPEHWUIM NTUL,
BEPHYBLUMXCA C 3MMOBOK, He BCeraa cosrnaja-
1N CO 3HaYEeHUAMM NpeaLlecTByOLLEero cesoHa
(cm. Tabn. 1). 310 pacxoxaeHune 6biI0 MUHU-

ManbHbIM N5 LLEBKU U KtOBA, TOrAa KaK A1u-
Ha KpblN1a U XBOCTA Y HEKOTOPbIX NTUL, 3HAYMMO
Kosiebanacb No rogam, COCTaBuB B cpeaHem 1.3
MM O151 KPbI/1a U OKOJI0 2 MM 414 XBOCTa (Cm.
Tabn. 1), ytTo No3BoNseT NpeanonaraTtb, YTo Ha-
PAAY C BO3MOXHbIMWU OWIMOKaMKU M3MepeHuUn
OHO MO0 H6bITb 06YCNOBNEHO Pa3HOM cTene-
HblO OBHOLIEHHOCTU MEPLEB U MEKIOL40BLIMM
KonebaHMAMM UX ANNHbI U3-32 0COBEeHHOCTEN
YyCNOBUIM MNpOTeKaHUA npeabpavyHON NNHBKW.

Tabnuua 1. U3meHeHMA ANMHbI KPpblaa U XBOCTa NepeBo34YMKa, MU3MePEHHbIX MOBTOPHO B PasHble rofbl
(6e3 pasgeneHus no nony)

Table 1. Changes in the wing and tail length of the Common Sandpipers Actitis hypoleucos measured
repeatedly in different years (sexes combined)

Yucno ocobeit ¢ JaHHbIM AMana3oHOM U3MEHEHU I
OJIVHBI Kpbina / XBocTa, Mm

CpefHasa BenUMHa
M3MeHeHnn aanHbl, M

+tm

Konunuyectso nsmepe-
HWUI (pa3Hble roapl)

1 2 3 4 5 8 BCero Kpblna XBOCTA

2 8/4 13/10 1/5 2/4 1/1 -/1 -/1 25/26 1.0+0.21 1.6+0.25

3 -/- 4/2 4/2 1/2 -/1 -/- -/- 9/7 17+0.71 23+0.45

4 -/- /1 1/- 1/- - /1 -/- 2/2 254071 3.0+2.383

Bcero 8/4 17/13 6/7 4/6 1/2 -/2 -/1 36/35 1.3+0.17 1.9+0.23

Mpu cpaBHEHUU MOPPOMETPUYECKUX XapaK-
TEPUCTUK, PACCYMTAHHBIX C UCMOAb30BaHMEM
BCEX MPOMEPOB U CPEeAHUX 3HAYEHUI ANA 0CO-
6el, U3mepeHHbIX MOBTOPHO, PA3/INYNA MeEXKAY
HMMM OKa3a/IMCb HE3HAYNTENbHBIMU U CTATUCTU-
YeCKM HeZ0CTOBEPHbIMW /1A BCEX MOKa3aTeNeln.

BONbWMHCTBO OTN0BAEHHbIX NTUL (95 %)
umenu AauHy Kpbina 108-118 mm, xBocTa —

52—-63, ueBKU — 23—-27 MM, KNtoBa — 22—-27 MM,
N N Y OTAENbHbIX 0COben pasmepbl BbIXOAM-
N1 3@ 3TU rpaHuubl (cm. Taba. 2). MNpegenbHble
3HAYEHUA XOPOLLIO COFNACyTCA C AAHHbIMU
aBTopoB, paboTaBWMX C FHE340BbIM Hacene-
HMem BuAa Kak B AHmnm (Holland et al., 1982;
Yalden, 2012), Tak 1 B Hopseruu (Lgfaldli, 1981).

Tabnvua 2. MopdomMeTpryeCKME XapaKTEPUCTUKMN NepeBo3unKa A. hypoleucos, BblYMCNEHHbBIE C
MCnosib3oBaHMeM Bcex npomepos (1) u cpeaHux nokasartenen ana ocobemn, MamepeHHbIx NoBTopHO (l1),
6e3 pasgeneHuns no nony

Table 2. Morphometrics of the Common Sandpiper A. hypoleucos (sexes combined) calculated using all
measurements (1) and averages for individuals measured repeatedly (Il)

MokasaTenb Anva, Mm
lim .M+ m(N) .M+ m(N)
Kpblno 104-120 112.8+0.22 (178) 112.7 +0.26 (129)
Xsoct 4965 57.3+0.22(172) 57.2 £0.25 (127)
Lleska 21-29 24.9+0.12(119) 24.9 +0.14 ( 85)
Kntos 21-29 24.8 +0.12 (159) 24.9 £0.14 (118)
Kntos2 24-32 28.2 +0.11 (159) 28.3+0.13 (119)
Knos3 12-22 17.9 £ 0.11 (144) 17.9+0.12 (107)
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KpuBasa pacnpeaeneHua ntuy, no Hanbonee
NonynApHOMY MOKasaTento — AJIMHE Kpblia —
MMeeT [Ba NUKa: OCHOBHOM (32 %) HA 3HAYEeHMU-
Ax 111-112 mm 1 Hebonblion (15 %) Ha 3Have-
HMAX 114 mMm, 4TO MOKHO CBA3aTb C NPUCYTCTBU-
emM B BbIOOpKe NTUL, pa3HOro Bo3pacta 1 nona.

lfopoBanbie NTUUbI YCTYMalOT B pasmepax
NTULAM CTapLUMX BO3PACTHbIX rpynn (tabn. 3),
no AJIMHE KpblNa Pasinyma CTaTUCTUYECKM 3Ha-
ynmbl (t = 2.33, p = 0.05). TeHaQEHLMN K Aanb-
Helwemy YyBE/NIMYEHUID NIMHEMHDbIX MOKa3aTe-
el nocne 2-neTHero Bo3pacta He BbIABAEHO.

Tabnnua 3. MopdomeTpurueckune nokasatenn nepeso3unkos A. hypoleucos pasHbix BO3PACTHbIX rpymnn
(mm) 6e3 pasgeneHua no nony

Table 3. Morphometric characteristics of different age groups of the Common Sandpiper A. hypoleucos
(in mm, sexes combined)

Bospact 'Kpbmo .XBOCT .LI,eBKa
N lim M+m N lim M+m N lim M+m
1rog 44  104-119 111.9+047 41 50-62 57.2+039 21 21-28 24,9+0,31
>2 roga 75 108-120 113.3+0.37 76 50-64 57.4+0.27 62 23-29 25,0%0,10
?? 59 107-119 113.0+0.41 56 49-65 57.3+043 23 21-27 24,4+0,28
Bospacr : KntoB .Kmosz 'Kmos3
N lim M+m N lim M+m N lim M+m
1rog 42 22-29 249+0.25 42 24-32 28.2+0.24 40 15-20 17.9+0.19
>2 roga 70 22-29 249+0.18 69 25-32 28.3+0.18 69 15-22 18.1+0.17
?? 47 21-28 24.6+0.22 47 25-31 28.1+0.20 36 12-20 17.6+0.24

B TeuyeHue ce3oHa onepeHue NTUL, NOCTe-
neHHo obHalMBaeTcA, YTO MPUBOAUT K CO-
KpaleHU0 OJINHbI Kpblaa U XBOCTA. Y rHes-
OAWMNXCA NTUL, OT/IOBNEHHbLIX 40 CepeauHbl
WIOHA K nocae 25 1oHA, 3Ta pa3HULUa COCTaBu-

na: gna Kpbina — 1.5 mm (t = 2.59, p = 0.01),
ana xsocta — 0.6 mm (tabn. 4). Kpome ToOrO,
CNerka yBennymaacb AJIMHA KABa MO KOHb-
Ky M3-3a obHOCa OnepeHMa y ero OCHOBa-
HWA, TOr4a KaK A/IMHA LUEBKU HE U3MEHWNachb

Tabnnua 4. MopdomeTpuyeckme nokasaTenv NnepeBo3ynKkoB A. hypoleucos, OTNOBNEHHbIX B
Mpunasoxbe y BbIBOAKOB B pasHble CPOKKM 6e3 pasaeneHuns no nony (mm)

Table 4. Morphometric characteristics of the Common Sandpiper A. hypoleucos caught near broods in
the Ladoga area in different time periods (in mm, sexes combined)

Kpbino

XBocCT LleBka

Cpoku

lim M+m N

lim M+m N lim M+m

30.05-5.06 52 108-119 113.4+£0.37 50

49-65 57.5+041 46 23-29 24.9+0.18

16-25.06 87 107-120 1129+0.34 84 50-64 573+0.32 52 22-29 249+0.19
26.06-1.07 39 104-118 1119+0.47 39 50-63 56.9+0.50 21 21-28 24.9+0.31
Kntos Knios2 Kntos3
Cpoku 3 5 5
N lim M+m N lim M+m N lim M+m
30.05-5.06 51 22-28 249+0.20 51 24-32 28.2+0.24 50 16-20 18.1+0.16

16-25.06 71 21-29 247+0.18 71

25-31 28.1+0.20 67 12-20 17.8%0.16

26.06-1.07 37 21-29 25.2+0.28 37

26-32 285+0.22 27 10-22 179+0.41
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TeHoEeHUMA KYMeHbLUeHUIO pa3mepoBBTeYe- 3a 1.5 mecAua cokpaliaetcs npMmepHo Ha 3
HWe NneTa NPOCAEKMBAETCA BO BCEX BO3PACTHbIX MM C AOCTAaTOYHO BbICOKMM YPOBHEM 3HAYMMO-
rpynnax (pPUCyHoK, A) M He cBsi3aHa C U3MeHeHU- cTu (F = 5.96; p = 0.02). PyneBble nepbs ob6Ha-
€M UX COOTHOLLIEHUSA B BbIOOPKax. CpeaHsa Ann-  WIMBAKOTCA Mmea/sieHHee (PUCYHOK, B): nx cokpa-
Ha Kpbl/la NTUL, BCEX BO3PACTOB, B COOTBETCTBMWN  LLLEHWME HA 2 MM He 3Hauymmo (F=2.02, p =0.16).
cypaBHeHuem perpeccum (y =2919.99-0.008x),
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3aBUCUMMOCTb ANMHbI Kpblaa (A) n xBocTa (B) nepesosumkoB A. hypoleucos B Mpuaagoxbe oT AaTbl OT10Ba B
rHe3noBoM nepuog. Bospact: adl — 1 roa, adx — =2 roga, ad0 — He n3BecTeH

Dependence of the wing and tail length of the of Common Sandpiper A. hypoleucos on the date of catching
in the Ladoga area during the breeding season. age: adl — 1 year, adx — 22 years, ad0 — is not known
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Pasmepbl CaMOK M CaML,0B, OT/IOB/IEHHbIX B
MpunagoXKbe, NOYTU MOSHOCTbIO MEPEKpPbIBaA-
Nncb. [1Be NTULLbI C CAMbIMW AJMHHBIMUW KPbINbA-
MK (120 Mm), NoiMaHHble B cepeanHe UIOHS,
OKas3anucb camkol (XBocT 59 mm) M camuom
(61 MmMm) 13 pasHbix nap. A/MHA Kpblaa cambix
MenKunx ocobel (2 camua, 1 camka, 1 c Heonpe-
AeNeHHbIM nosiom) coctasuna 107 mm (xBocT
54-58 mm). Menbye Hux bbina Tonbko 1 rogo-
Banana NTUUa C CMIbHO OBHOWEHHbIM onepe-
HWUEeM, OTNI0B/IEHHAA B NO34HME CPOKM (2 nions)
N onpeaeneHHas Kak caMka: Kpblio — 104 mm,
XBOCT — 50 MmM. B TO }Ke Bpems y BCcex 3STUX NTuL,
KaK MeJIKMX, TaK U KPYMHbIX, NOKasaTenu aau-

Hbl KAtOBa M LEBKM Oblin BAN3KKM K cpeaHum.

Mpu onpeaeneHnn nNona MHOrAA NbITatOTCA
MCNONb30BaTb Pa3HULY B pasmepax rHesga-
wmxca naptHepos (Yalden, 2012). B Mpwuna-
A0Xbe B 65 cnyvasax yganocb 0A4HOBPEMEHHO
norMmatb U nsmepuTtb 0benx NTuL, YTO NO3BO-
JINNI0 UCKNOUYUTDL BIMSIHUE CPOKOB 0bcnenoBa-
HMA Ha CTeneHb M3HOLIEHHOCTU UX onepeHuA
(tabn. 5). B nape u3 Hanbonee menkux NTuy,
O/IMHA Kpbl/la 04HOro napTHepa coctasuna 107
MM, XBOCTa — 58 mm, Apyroro COOTBETCTBEHHO
109 1 56 mm. B nape 13 camblx KPYmnHbIX OCO-
6elr AnAnHa Kpblna obeunx ntuy coctasmna 119
MM, XBOCTa — 59 mm y camua 1 62 mm y CamKu.

Tabnnua 5. Yactota 06HapyKeHUs (4MCn0) NTUL, C pasHOM AJIMHOM Kpblaa B 65 napax nepeBo3ymKos A.
hypoleucos, oTnoBNeHHbIX O4HOBPEMEHHO

Table 5. Occurence (number) of birds with different wing length in 65 pairs of the Common Sandpiper
A. hypoleucos caught at the same time

Menkuii Yucno NTvu, ¢ AaHHOW ANMHOM KPbiia, MM
napThHep KpynHbiii napTHep
f‘g:::': 109 110 111 112 113 114 115 116 117 118 119 120 Bcero
107 1 2
108 1 3
109 2 2 1 3 1 9
110 2 1 7
111 2 4 6 4 1 21
112 3 2 1 1 8
113 2 1 1 4
114 2 2 2 1 7
115 1 1
116 1 1 2
117-118 B
119 1
Bcero 1 3 7 4 13 8 14 8 4 2 1 65

CpegHAs oNnvHa Kpblaa KPYMHOro naptHepa
coctaBmna 114.92 £ 0.28 mm, menkoro—111.25
+0.27 mm (t = 9.4; p = 0.001). OagHakKo pesy/ib-
TaTbl NOBTOPHbIX OT/IOBOB M HabntogeHWn 3a
MapKUpoBaHHbIMKM ocobamu B [Mpunagoxbe
nMokasanu, 4to nNpu GoOpPMMPOBAHUM Mapbl Ky-
JIMKW He NPUHUMAIOT BO BHMMaHME pa3mepbl
APYr Apyra: He3aBMCUMMO OT NONa, y KPYMHbIX
ocobei napTHepbl 06bIYHO MefbYe, Y MENKUX

— KpynHee. Y ocobeli cpegHMX pasmepoB OHMU
MOryT BbITb KaK KpynHee, Tak U mesnbye: u3 17
NTUL, CMEHUBLLNX B TEYEHME KU3HN HECKO/b-
KMX NapTHepOB, KOTOPbIX OTAABAMBAAUN OAHO-
BPeMeHHO ¢ HUMK, 4 0cobu rHesguancb To C
bonee KpynHom, To c bonee Menkon NTULEMN
(tabn. 6, N2 1, 3, 5, 6). N3-3a 3TOrO NO OTHOCU-
TeNbHbIM pa3mepam NTuL, B Nape 6e3ownbou-
HO onpeaeninTb Noa NAapTHEPOB HEBO3MOXHO.
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Tabnuua 6. Pe3ynbTaTbl U3MEPEHMI ANUHBI Kpbla 1 xBocTa NTul, (1) u nx naptHepos (I1), noimaHHbIX

Table 6. The results of the wings and tails measurements of the birds (1) and their partners (Il) caught at

ogHOBpPEMEHHO C HUMU

the same time

[o]
Ne  [lara otnosa Konbuo Bospacrt Kpeinio,  Xsocr, Konbuo Bospact Kpeinio,  Xsocr,
MM MM MM MM
28.06.1992 ad0+1 109 56 xd126942 adl? 107 58
1 ————————— xc713472
19.06.1995 ad0+4 111 55 xd505470 ad0 112 57
) 26.06.1992 «d126932 ad0 113 57 xd126931 adl 109 52
28.06.1993 ad0+1 113 58 xc713300 adl? 109 55
19.06.1994 ad0 110 54  6/c207624 ad0 112 62
3 16.06.1995 6/c207619 ad0+1 111 55 xd505459 ad0 109 54
21.06.1999 ad x 111 56 xc714717 adl 112 58
4 14.06.2003 xc714716 ad x+4 111 57 xd053230 ad x? 117 57
14.06.2004 ad x+5 112 60 xd053255 ad0+1 116 57
5 01.07.2001 714753 adl 114 60 xc714754 ad x 113 59
15.06.2003 ad3 111 59 xd053255 ad0 117 59
22.06.2001 ad0 111 xd701999 adl 108 -
6 19.06.2004 xd701200 ad0+3 110 53 Pb157399 adl 114 55
29.06.2002 adl 114 59 xd053057 ad0 111 56
7 13.06.2003 xd053058 ad2 116 58 xd053203 ad0 111 54
18.06.2004 ad3 114 60 -«- ad0+1 111 51
11.06.2002 ad0 117 65 xc714827 adl 111 58
8 12.06.2003 6/c207800 ad0+1 117 57 xd053086 ad x 111 56
02.07.2002 adl 116 56 xd053069 adl 115 58
9 15.06.2003 xd053068 ad2 114 57 xd053250 ad0 114 58
13.06.2004 ad3 115 56 -«- ad0+1 114 58
13.06.2003 ad x 113 61 xd053209 adl 110 55
10 18.06.2004 xd053208  ad x+1 116 59 -~ ad2 111 57
17.05.2005 ad x+2 115 62 xd053315 adl 111 57
13.06.2003 adl 116 60 xd053220 ad1? 113 62
11 13.06.2004 xd053221 ad2 116 58 Pb157370 ad x 112 55
14.06.2003 ad x 115 56 xd053245 ad x 108 56
12 16.06.2004 xd053239 ad x+1 114 55 Pb157377 ad0 112 54
14.06.2003 ad x 108 56 xd053239 ad x 115 56
13 = 062000 9053245 T T 100 53 xc714832  ad3 116 58
15.06.2003 ad0 117 59 xc714753 ad3 111 59
14 14.06.2004 xd053255 ad0+1 116 57 xc714716  ad x+5 112 60
18.06.2003 ad0 110 54 xd053259 ad0 116 56
15 19.06.2004 xd053258 ad0+1 113 53 xc714834 ad2 120 59
18.06.2003 ad0 116 56 xd053258 ad0 111 52
16 20.06.2004 xd053259 ad0+1 115 59 Pb157400 ad x 110 54
30.06.2005 adl 109 56 xd053332 adl 114 61
17 16.06.2007 xd053331 ad3 110 56 xd053365 ad1? 112 57
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O6cyaeHue

Kak 1y apyrux ntuu, MHaMBUAYyaAbHble pas-
Mepbl MepeBO34YMKa BapbUpPylOT B [0BOJIbHO
WIMPOKKUX npegenax. Y NTuy, eBponemcKkmx no-
nynauMn BennymHa Hanbonee nonynapHoro no-
KasaTena — A/IMHbI KpblJla — BApbUpPYyeT MexXay
102 n 121 mm, cpegHue 3Ha4YeHUA U3MEHAIOTCA
mexay 113.1 mm y ocobeir, OTNI0BNAEHHbIX BeC-
HoM B cBexemonepeHun, 40 110.1 mm—oceHbto
(Brown, 1973; Glutz von Blotzheim et al., 1977;
Meissner, 1997; Yalden, 2012; Meissner, Krupa,
2016 u ap.). MTHe3poByO NONYAALUIO U3 LLEH-
TpanbHOM HopBernm xapaktepusyeT cpeaHum
nokasatenb 112.4 mm (Lgfaldli, 1981), 6putan-
ckyto—113.3 mm (Robson, 1977), oaHaKo pacxo-
XKAEHME MeXAY HAMU MOXKeT 6bITb 0bycnosne-
HO He TONbKO NONYNALUMOHHbIMU 0COBEHHOCTA-
MU, HO M 6onbLLelt 0BHOLWEHHOCTbIO ONepeHns
NTUL, Ha ceBepe M3-3a NO34HMX CPOKOB npue-
Ta M OTN0BOB, @ TaKXKe cnocobom M3mepeHus.

Mo  MopdomeTpuyecKMm  MNoKasaTensam
rHe3foBas rpPynnMpPoBKa nepeBo3yMKoB [pu-
NIAZl0OKbA HE BblAENAEeTCAa cpean eBpOonencKmx
nonynauMn, a MHAMBMAYaNbHbIE pa3mepbl Ba-
PbUPYIOT B TEX }Ke LWMPOKKX npegenax. [pe-
OenbHble 3HayYeHuA AnA ANuHbl Kpblna — 104
n 120 mm, cpeaHun nokasatens — 112.7 mm.

CyaA no BenMYMHe NapTHEPOB B Mapax U3 ca-
MbIX ME/IKMX U CaMblX KPYMHbIX NTUL, (CMm. Tabn.
5), pasamepbl CamLLOB M CAaMOK NepeKpbiBatoTCA
NMOYTU NOSIHOCTbIO, KaK MU Yy NepPeBO34YMNKOB ApY-
rMX eBponenckux nonynauui. [llpenenbHble
3HAYeHMA O/MHbI Kpblaa NTUL, pa3HOro nona,
burypupytowme B IMTEPATyPHbIX UCTOYHMKAX,
— 102-119 n 107-120 mm COOTBETCTBEHHO,
KntoBa — 20.9-27.6 n 22.9-27.5 mm, LeBKN —
20.8-27.1 n 21.6—-27.1 mm. Mpn aTOM pasHble
aBTOpPbI, KOHCTAaTUPOBABLUME, YTO OMpeaennTb
noJ, UCMONb3yA NPOMeEpPbl YacTel Tena NTuL,
MOXHO TOJIbKO Yy 3KCTPEMANIbHO MENKUX WK
KpYnHbIX 0cobei, yKa3blBatOT pa3Hble rPaHnLbl
oTceyeHus (Meissner et al., 2015). Mpwu paboTte
C rHe3z40BOM nonynauunen 8 AHIMK Npu onpe-
AeNeHun nona Hapagy ¢ ApyrMMu cnocobamm
MCNONb30BaNM OTHOCUTE/IbHbIE Pa3mepbl NTUL,
B nape (Yalden, 2012). YKa3aHHble B AaHHOWM
CTaTbe XapPaKTEPUCTUKM XOPOLLO COMMTAcyoTCA C
nokasaTensmm ANA KPYMNHbIX U MeNKUX NapTHe-
poB B [MpunagoxKbe: 4IMHA Kpblla CaMOK COCTa-
Buna 114.4 mm (107-120, N = 107), camuoB —
110.8 mm (103-119, N = 92). OaHaKo, NOCKONb-
Ky pa3mepbl NTUL, HE UTPAIOT PO Npu Gopmu-
poBaHWK Napbl (CM. Tabn. 6), pasnnumna mexay
noslaMu, BEPOATHO, 3HAYMTENIbHO MEHbLLE.

Ha npumepe O6epUHIMIACKMX NONYAALNIA
yepHo306uKa Calidris alpina 6blN0 nNoOKa3a-
HO, YTO cpeaHWe pa3mepbl CAMOK M CaML,OB

KYIMKOB MOTYT OTIMYATbCA He TO/NbKO Yy pas-
HbIX NOABMAOB, HO W Yy NTUL, OAHOrO NOA-
BMAa B pasHbIXx TOYKax otioBa (Gates et al.,
2013). Mo nuTepaTypHbIM AaHHbIM, B 3anaa-
Hol EBpone camku nepeBo34YMKa OObIYHO B
cpegHem KpynHee camuoB (Lgfaldli, 1981;
Yalden, 2012; Meissner, Krupa, 2016 u gp.),
B Knutae — menbye (Sandpiper..., 2016), obbe-
AvHeHue ntuy 13 Esponbl 1 A3un gano oau-
HakoBble umopbl (Cramp, Simmons, 1983).

B 3anagHoM yactu apeana Buga Hanbonb-
Wre pasnnyuna B pasmepax NTuu, pa3Horo nona
AEMOHCTPUPYIOT NEPEBO3YMKM, THE3AALLMECA B
Hopsernun: ganHa Kpbina — 108.7 1 115.3 mm
(Lgfaldli, 1981), n otHocuTenbHO HebonbluMe,
No My3eMHbIM 3K3eMNAApPam, B LLEHTPE U Ha
ceBepe eBponenckon Yyactn Poccum — 110.7 n
109.2 mm (Glutz von Blotzheim et al., 1977).
OpHako genaTb BbIBOAbI O MOMOBbIX O0CObOEH-
HOCTAX MOpdOoMeTPUM NTUL, Pa3HbIX reorpadu-
4YeCKUX NOonynsauuim no UMeKLLMMCA AaHHbIM
He BMOJIHE KOppPeKTHO. Bce aBTopbl npmBoaAaT
cpegHue nokasaTenu 6es3 yyeta COOTHOLIEHMUA
B BbIDOPKax NTUL, U3 Pa3HbIX BO3PACTHbIX Fpynn
N CPOKOB MX OTN0Ba. Bmecte ¢ Tem y rogosa-
NbIX NTUL, OHM MeHblle, YeM y ocoben ctap-
LMX BO3PACTOB, U Y BCEX 3HAUMMO MEHAKTCA K
KOHLy ce3oHa u3-3a obHoca onepeHua. Kaptu-
HY MCKaXatoT MU OWWBKKU Npu NPUKMU3HEHHOM
onpeaeneHnun nona, HemsbexHble U3-3a OTCYT-
CTBMA Yy BUAA HAAEXKHbIX NONOBbIX MAPKEPOB.

MNoABneHne MONEKynApHbIX MeToA0B WUC-
CNefoBaHUM OTKPbIJIO HOBble BO3MOKHOCTU
(HectepeHko u gp., 1996; Griffiths et al., 1998
n ap.). B 2005-2015 rr. 8 3 nyHKTax Monbm
MNUP-meTogom onpegennnn Nnoa v Npomepuan
247 camuoB 1 111 camoK nepeBO34YMKOB, OT-
NIOB/IEHHbIX HA MUTPALLUK C HAaYaa UIOHA NO ce-
peauHy ceHtabpa (Meissner, Krupa, 2016). Mo
BCEM MOKa3aTeNAM Camubl, MUTPUPOBaBLUMNE
yepe3 banTuky, AMWb HEMHOTO YCTyNasin Cam-
Kam, 1 TO/IbKO MO CpeaHen A/IMHE Kpblaa pas-
pblB OKasanca 3HauymtesbHbiM — 111.3 n 114.8
MM. VIHTepecHo, 4To 3TU UMPPbl NPAKTUYECKU
COBMAaAN C NOKa3aTeNAMM ANA KPYMHbIX U Mmen-
Knx naptHepos B MNpunagoxkee —111.3 1 114.9
MM (cm. Tabn. 5). Mposeas AUCKPUMUHAHTHbIM
aHaNM3 No Tpem napameTpam, BKAKOYaA pas-
Mepbl Kpblaa, aBTOPbl BbIYUCAUAN UHAEKCHI,
oTAM4YaBLIMe Noa 60NbLMHCTBA OTI0B/IEHHbIX
nMmn ocobeit. OgHaKO CpaBHMBAEMbIE UMW Bbl-
6OpPKN He BMOJIHE PABHOLEHHbI, MOCKONbKY
CaMKWN OblZIN MHOTOYUC/IEHHBIMM NIUWb B Ha-
Yyane MUrpaummn n, COOTBETCTBEHHO, UMENN Me-
Hee obHoOWweHHOe onepeHue. B pernoHe, rge
NPOBOANINCL UCCNeA0BAHUA, MAaCcCOBbIA NpPo-
NeT naeT nosagHee — B KOHLE UONA — cepeau-

77



Xoxnosa T. 0. MopdomeTpmnyeckana xapaKTepuUCTMKa FHe340BOM TPynnMpPoOBKM nepeBo3unKa Actitis hypoleucos L. B
BoCTOYHOM Mpunagoxbe // MpuHumnbl skonornn. 2017. Ne 2. C. 70-82. DOI: 10.15393/j1.art.2017.6242

He aBrycTa (Meissner, 1996). C MtOHA MO aBrycr,
Cy4A No IMHUK perpeccum, ANNHA Kpblna nepe-
BO34YMKOB MOXET COKPATUTbCA 3a cyeT obHOoca
6onee yem Ha 5 mm (lwajomo, Hedenstrom,
2011). WUcxops u3 atoro «bHasoBble» pasnu-
4yms mexagy nonamm no AaHHOMY MOKasaTe-
N0 BCE e He CTO/Ib 3HauuTesnbHbl. [ToaTomy
NPUMeHeHUe MpPeasIOKEHHbIX KpuUTepues AnA
rHe3JAWMXCA NTUL C BAIM3KMMKM CPOKaMu OT-
NIOBAa MOXET OKa3aTbCA He cToNb 3ddeKTMB-
HbiM 1 TpebyeT npenBapuUTENbHOM NPOBEPKM.

MN3-3a 6onee paHHUX CPOKOB OT/I0BA CaMOK
CKNla4blBaeTCA BNeYaT/eHne, YTO OHU MUTPUPY-
toT paHblue. OgHaKo obpaluaeT Ha ceba BHUMa-
HWe CyLLeCcTBEHHOe HapyLlleHMe COOTHOLLeHMUA
nosioB cpeau NTuL, NOMMaHHbIX B [MonbLue: BO
BCEX TPeX NyHKTax paboTbl YUCNO CAMOK pPe3Ko
ycTynano uncny camuos (1 : 2.2). Kpome Toro,
B OT/INYME OT CaMLLOB MX pacnpeseneHune B Bbl-
6opKax Mo AnnHe Kpblia Obino ganekum ot
HOPMa/IbHOTO, a 2,oNA 0cobert C MUMHMMANbHbI-
MK pasmepamu (111 mm) cpaBHUTENbHO BENU-
Ka — oKkono 7 %. Bce 370 yKasbIBaeT Ha TO, YTO
CAaMKM 3TOr0 TPAHCKOHTUHEHTA/IbHOTO MUTPaAH-
Ta, cnocobHoro K ganbHMm Bpockam, moryT
MCNoNb30BaTb UHblE, YEM Yy CaMLOB, NYTU UK
APYTY0 MUTPALLMOHHYIO CTPATeruto, TPaH3UTOM
nepecekaa mMHorue paioHbl EBponbl. Moaob-
HOe pa3zeneHue Ha nposete ocobeit pasHoOro
nosia yxe OOHApPYKEeHO Yy HEeKOTOopbIX BUAOB
P>kaHKoobpa3Hbix (Nebel, 2007).

He nckno4eHO TakkKe, YTO CAaMKKU U camMupl
nepeBo34YMKa M3 Pa3HbIX PErMOHOB NETAT pas-
HbIMWM MNYTAMM, WCMNONb3YyA WHble MecTa ANA
OCTaHOBOK. [1peAnofoXKeHMe 0 NPUCYTCTBMM Ha
CTOAHKax B Mosiblie NTUL, pasHbIX reorpapuye-
CKMX MONYNAUMIMA COOTBETCTBYET «Cnerka bumo-
AanbHomy» (slightly bimodal) pacnpegenenuto
ocobeit no gnvHe Kpblna B obenx BbIOOpKax
(Meissner, Krupa, 2016). B eBponeickoin 4a-
CTW apeana OCEHHAA MUIPaLMA NepeBO34MKOB
B TOM yucne 13 cocegHen ¢ Kapenuen J1IeHUH-
rpafckoit obnactu MaeT B tOro-oro-3anagHom
HanpasneHun (Pe3sbit 1 gp., 1995). Cyas no
obHapyxeHuto B mae 1986 r. B Myesepckom
paioHe Kapenun (63.30 N 31.40 E) rogosa-

bubnnorpadus

NOW NTUUbI, OKONbLOBAHHOW NOA XenbCUHKMK
11.07.85 BO Bpema murpaumu, nepeBo3UMKK,
no KpanHen mepe, U3 cesepHomn Kapennu npu-
AEPMKMBAIOTCA 3TOrO e HanpasneHua. Bnon-
He BEPOATHO, YTO YACTb «KAPEeNbCKUX» MTUL,
nocne nepeceyeHua banTukm octaHasauBa-
eTcA Ha oTapIx B lonblwe, ogHaKo AOKasaTb
3TO Ha OCHOBe MOpPPOMETPUYECKUX MOKasa-
TeNer NoKa He NpeacTaBAAeTCA BO3MOXKHbIM.

3akntouyeHue

MepeBO34YMKKM, rHe3gAwMeca Ha CceBepo-
3anage Poccum v nonagawowme Ha 3UMMOB-
Ku B AdpuKy uepes 3anagHyto Espony, no-
BUMOMMOMY, AOCTAaTOMHO TECHO KOHTAaKTUPYHOT
C NTMUAMM eBPONencKkux nonynauuin. Moytm
NAEHTUYHbIE MOPbOMETPUUYECKMNE XapaKTepu-
CTUKM THe340BOr0 HaceneHuaA BOCTo4Horo Mpu-
Nlal0XKbA XOPOLLO COMNACYHTCA C AaHHbIMM ANA
Apyrmnx Todek Esponbl. Nx conunxkaroT 6anskne
npeaenbHble N cpefHMe 3HaYeHUA BCeX napa-
MeTpOB, 04MHAKOBO LUMPOKAA aMNAUTYAA UX KO-
nebaHui, CXo4HbIE TEMMbl COKPALLEHUA A/TUHDbI
Kpbl/aa M XBOCTA K KOHLLy Ce30Ha No mepe 0H6Ho-
ca onepeHma. NMoKasaHo TaKkxe, 4To B MNpunago-
Xbe rogosasible Bnepsble rHe3aawmeca NTuubl
menbye ocobein CTaplmx BO3pacTos, a nocnae
2-ro roga A/MHA Kpblaa M XBOCTa O4HOM ocobum
MOXeT BapbMpoBaTb NO rogam 6e3 onpegeneH-
HOM TeHaeHuuu. lMpuKM3HEHHOe onpeaene-
HWe Nona Nocne OKOHYaHMA NpeabpayHoro ne-
puoaa 3aTpyaHEHO: pa3mepbl CaMOK M CaML,0B
NoYTM MOSIHOCTbIO NepeKpbIBatoTCA, a GopMu-
poBaHMe nap npoucxoaut 6e3 yyeta pasamepos
napTHepoB. 3G PEeKTUBHOCTb NPUMEHEHUA ANA
rHe340BbIX NONyAAuMA BUAa mopdomeTpuye-
CKUX MHAEKCOB, NpeAsiaraemMbix ANa onpeaene-
HuA nona (Meissner, Krupa, 2016), Hy»kaaeTca
B NMpPOBEpPKe, MOCKO/IbKY OHM BbIYMCAEHbI Ha
OCHOBE U3MepPEHMI NPONETHbIX NTUL, 6es yyeTa
HaNM4YMA B BbIDOPKaxX MTUL, pa3HbiX BO3PACTOB
N pasHoi cTeneHn obHoca onepeHus ocoben,
MUTFPUPYIOLLUX B PA3Hble CPOKM
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MORPHOMETRICS OF THE COMMON
SANDPIPERS ACTITIS HYPOLEUCOS
BREEDING ON THE EAST COAST OF LAKE
LADOGA

KHOKHLOVA IB KarSC RAS, t.hokhlova@mail.ru
Tatyana Yuryevna

Key words: Summary: The main morphometric parameters describing the population of the

morphometrics Common Sandpipers Actitis hypoleucos were analyzed. The birds were captured

population in bringing forth nestlings in June - mid July, 1990-2007. The population of birds

Common Sandpiper of the East coast of Ladoga does not differ from European ones according to its

Actitis hypoleucos external parameters. Average wing length (N = 178) is 112.8 + 0.22 (104-120)

Lake Ladoga mm, tail (172) — 57.3 £ 0.22 (49-65 mm), tarso-metatarsus (119) — 24.9 + 0.12
(21-29) mm, bill (159) —28.2 + 0.11 (24—-32) mm. Yearling birds nestling for the
first time on an average less than older individuals (wing length — 111.9 + 0.47
mm and 113.3 + 0.37 mm, respectively), the wings and tails length of senior
birds can vary from year to year without any certain tendency. It is established
that the wing length is reduced significantly by the end of a breeding season
because of the gradual destruction of a plumage. The sizes of females and
males overlap almost entirely. It is shown that the birds do not focus on size
when forming pairs: the first partner of bird may be either smaller or larger.
The effectiveness of sex determination of breeding Common Sandpipers with
the help of morphometric indices calculated on the basis of transient birds’
measurements, needs verification as while calculating, the presence of mixed-
aged individuals in samples is not considered as well as varying degrees of
plumage destruction of females and males migrating in different time periods.
Reviewer: V. V. Tarasov
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AHHOoTaumAa: [poBegeH CRNeKTPanbHbIA aHaNU3  MHOrONeTHeM
(1984-2005 rr.) AMHAMUKK PENPOAYKTUBHbLIX NapamMeTpoB MO/eBOro
BOpobbs Passer montanus B NOMNyNAUMM W3 OKPECTHOCTEeM o03epa
YaHbl (BapabuHckasa necoctenb). BbisiBNEeHa XOPOLWO BbipayKeHHan
UMKIMYHOCTb CpegHeirt BeNWYMHbl KAafKkuM W AWy, y 3Toro BMAA.
JOMUHUPYIOWMIA LMK BEAUYMHBI KNAAKM Yy NONAEBOro BOpPoObA —
11-neTHuii. BepoATHO, OH noacTpamBaeTcA K 6AM3KMM no nepuony
UMKNIaM OUMHAMWKM TemnepaTypbl BO34yxa BO BTOPOM U TpeTbel
AeKagax Mad, Korga K PasMHOMKEHWIO MNpUCTynaeT Haubosbluee
KosimyectBo nap. [OcCKonbKy mnonesble BOPOObWM  BblKapMIMBaOT
NTEHLOB MPEUMYLLECTBEHHO HAaCEKOMbIMU, 0OMAME KOTOPbIX 3aBUCUT
OT TeMnepaTypPHbIX YCA0BMUIA, TaKaa NOACTPONKA obecneynsaeT ocobam
M nonynauum B uUenom 6osiee BbICOKYHO MNPOAYKTUBHOCTb. MeHee
BblpaKeHHble 3—4-neTHWe UMKAbl BE/IMYMHbBI KNALKKW, CKOpee BCero,
06ycnoBaeHbl BHYTPUNONYAALMOHHBIMWU NPUYNHAMK. CpeagHece30oHHas
NAOAOBUTOCTb NOMIEBOTNO BOPOObA 3aBUCUT OT COOTHOLUEHWA MEPBOM
N BTOPOWM KNagoK. Jona BTOPbIX KNafAOK MeHsAeTcs ¢ 3-netHel n 12-
NeTHen (KpaTHoM 3-n1eTHel) NepuognyHoCTbio. BO3MOXKHO, 3TO CBS3aHO
C 3-neTHel AMHAMMKOM BO3PACTHOrO COCTABa, TAaK KaK OOMbLUIMHCTBO
rof0Basibix 0c0ben NoNeBOro BOPO6bA MOHOLMKANYHBI. CEKTPbI pUTMOB
MHOTONETHUX U3MEHEHUI IMHENHbIX Pa3MEPOB M 06beMa ANLLY NONEBOTO
BOPOObA BO MHOTOM CXOZAHbI. 34eCb CAaMan MOLHAA NPUMEPHO 7-NeTHAA
LUMKINYHOCTb, MMEIOTCA BblpPaXKeHHble Hebobline MO MOLLHOCTU 3- ©
2-neTHME nepuoanyveckue cocTasnalowme. BepoATHO, UMKANMYHOCTb
BE/IMUYUHbBI AUL, ONpeaenaeTca COBOKYMHOCTbIO LEeoro paga BHEWHUX U
BHYTPUNONYNSALMOHHbIX$aKTOPOB(KOpMOBOM6a3bl,BO3PAaCTHOrOCOCTaBa
NonynsuMnU, CPOKOB M MNPOAO/IKUTENbHOCTU CE30HA Pa3MHOMKEHUS).

© MeTpo3aBOACKUI FOCYAaPCTBEHHbIM YHUBEPCUTET
PeueHseHT: b. []. KypaHoB
MopnucaHa K neyatn: 29 nioHa 2017 roaa

Pa3/INYHbIX BUAOB ¥MBOTHbIX, B TOM YunCie U
nTmy (cm. 0630p Lindstrom et al., 2001). Y mHo-
TMX BMAOB MTUL, XOPOLLUO M3BECTHbI MEMKroao-
Bble Ko/iebaHWNA YNC/IEHHOCTU U NN0A0BUTOCTH
(Klomp, 1970; Williams, 1985; Moss, Watson,
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2001; Enemar et al., 2004; Nyholm, 2011). Kak
npaBMa0, OHM HENOCPeACTBEHHO MKW onocpe-
[OBaHHO (4Yepe3 norogHble yc/n0BMA) CBA3a-
Hbl C GpAYKTyauUMsamM KOpmoBOM 6asbl U nme-
0T aganTUBHbLIN XapakTep (/1ak, 1957; Klomp,
1970). B KoppensaTMBHOM CBA3M C HAYa/IbHOM U
KOHEeYHOW npoayKuuen auu, HaxoasTca Benu-
YMHa, IMHENHbIe pa3mepbl U dopma Anua, Nur-
MeHTauua ckopaynbl (Mang, 1988). Bo mHormnx
nccnegoBaHMAX  MOKasaHa MNONOXUTEbHaA
CBA3b KayecTBa W BbIXXKMBAEMOCTU MTEHLOB C
BenmunHon auy, (Williams, 1994; Christians,
2002; Pinowska et al., 2004; Krist, 2011). Oa-
HAaKO MHOrONIeTHASA AMHAMMKA TaKOro BaXKHOro
penpoayKTUBHOIO NapameTpa NTul, Kak Beau-
YMHa AL, NPaAKTUYECKMU He M3y4yeHa. He scHa
POJIb U3SMEHUYMBOCTM PENPOAYKTUBHbIX NOKa3a-
Tenen B AMHAMMKe YNCNIEHHOCTM nonynsumn. Y
BOPOObMHbIX NTUL, NONYNALMOHHAA perynaumn
33 CYET U3MEHEHUIN BEIMYMHDI KTAZKKU, MO MHe-
Huto B. A. Maesckoro (1985), manoBepoATHa.

Llenbto Hawero uccnegoBaHusa 6bin0 Bbl-
ABNIEHNE XapaKTepa MHOFONEeTHEN UMKANY-
HOCTWU BE/IMYMHbI Knagku u oomopdonoru-
YecKMX MOKasaTenen B nonyasuum none-
BOro BOpobObs Passer montanus B OKpecT-
HocTax 03. YaHbl (tor 3anagHoit Cubupwm).

3a4a4m nccnegoBaHumA:

— OLEHKA BO3MOMHbIX CBA3el MeXay NOoKa-
3atenamu;

— NOCTPOEHMNE CMEKTPA PUTMOB AUHAMMKU
Ka*Kgoro nokasaTtens;

— pacyeTbl NEPUOAOB TaKUX LMKIOB U MX
MOLLHOCTH;

— OUEHKa MHBApMaHTHbIX NepuoauK Ans
X042 KaXkAoro nokasaTens;

— NOMCK B/IN3KMX NO 3HAYEHUIO0 KonebaHui B
NPUPOAHbIX MECTOOOUTAHMAX ANS NOACTPONKM
K HUM NOnynAauMOHHbIX PUTMOB MOJIEBOrO BO-
pobbs.

Matepuanbl
MaTepuan cobpaH B 1984-2005 rr. B
3aBMHCKOM  p-He HoBocubupckoit obna-

CTW, Ha TEPPUTOPUMU, MPUNETAIOLLEN K HOTO-
BOCTOYHOMY nobepexbio 03. Manble YaHbl.
OcHOBHas 4YacCTb pPaboTbl BbINO/HEHA B ABYX
NIEHTOYHbIX  OCMHOBO-6epe30BbIX  OCTPOB-
HbIX Necax-Kofkax obuwen nnowaabio 6 ra,
Pacrno/IOXKEeHHbIX B palioHe ycTba p. Kaprar.

Bcero o6cnenoBaHoO M HaxoAMNOCb NoA, Ha-
6ntopeHnem1747ruesn, npomepeHo7023aiua.

Ha rHe3gax otnhoBneHa 671  B3poc-
nas ocobb, B TOM umcne 135 6Hpau-
HblIX Map, oOKonabuoBaHo 4324 nTeHua.

Bcero 3a roapl nccnegoBaHUiA OKONbLOBAHO
cBbiwe 9 TbicAY ocobelt. bonbluyto YacTb U3 HUX

OTN1aB/IMBANIM NOBTOPHO, MHOTMX NTUL, HEOAHO-
KpaTHO, 13 H1x 1035 ocobeli 3aperncTpmpoBa-
HO B noc/siegytowme nocae Ko/bLeBaHMA roabl.

MeToabl

PasmHoXKeHMe nonesbix BOpobbeB M3yvanu
NPEUMYLLECTBEHHO C MOMOLLbIO Pa3BECKM UC-
KYCCTBEHHbIX THe310BM11, B OCHOBHOM A0LATbIX
CUHUYHMKOB C naowaabto gHa ot 100x100 ao
120x120 mm n gnameTtpom netka 32—40 mm, Bbl-
BeLWeHHbIX Ha BbicoTe 1.5 M. B pa3Hble roabl noga,
HabatoaeHnem 6bi10 o1 50 o 300 UCKyccTBEH-
HbIX THe34,0BUI. B nepnog pasmHOXKeHUA NTUL,
NPOBOAMAN PEryNAPHbIE OCMOTPbI CUHUYHUKOB
N cuctemaTuyeckue HabnoaeHua 3a obHapy-
YKEHHbIMU rHe34aMM C LeNbto BbIACHEHUA CPO-
KOB rHe34,0BaHMWA, BE/IMYMHDBI KNALKN M yCcneLwl-
HOCTU Pa3MHOXeHMA. [laTa Havyana OTKAALKM
AWML, B KaXXAOM THe3ge onpenenanacb nytem
HenocpeACcTBEHHbIX HabntoaeHUn NMbo oueHu-
Banacb B pe3ynbTaTe COOTBETCTBYHOLMX pacye-
TOB, UCXOAA U3 HACUMMKEHHOCTU AUL, BPEMEHU
BbIK/1€BA M/ BO3PACTHbIX NPU3HAKOB NTEHL,0B.

ONA OLEeHKM U3MEHUYMBOCTU BENYUHDBI AUL,
onpeaenanM C MNOMOLLbIO LUTAHFEHUUPKYNA
(ToyHoCTb AeneHus 0.1 Mm) X IMHENHbIE pa3-
Mepbl: AANHY (L) U MaKCMManbHbIN AnameTp
(wmrpwuny) (B). O6bEM AL, BbluMCAANK MO dOp-
myne: V =0.51 x L x B> (Hoyt, 1979), a MHAEKC
dopmbl (OKpyrneHHocTH) — no popmyne: S =
(B/L) x 100 (Mang, 1988). Mpwu MayquMMpms—
MEHYMBOCTU O0OMOPGONOrMYECKMX MNPU3HA-
KOB 3@ MCXOAHble AaHHble NPUHATbI cpeaHue
apudmeTMUECKME BCEX ANL, B KAXKOO0M KNagkKe.

[He3gAWMXCA NTUL, OTAAaBAMBAAM PYyKamu
Ha KAagKkax MaM C MOMOLLBbIO CheunanbHbIX
OMaZHbIX KNAaNaHOB BO BpemA BblKapMau-
BaHMA nTeHuoB. OTN0B No/seBbiXx BOpPoObObLEB
MECTHOM MONynAuMM C LeNbl KoJjbleBa-
HMA M KOHTPOJIA MPOM3BOAMCA TaKKe C no-
MOLLbIO MEPEHOCHbIX «MAYTUHHbBIX» CeTeMn.

CBegeHMA O MOrogHbIX YC/NIOBMAX B3ATbI
Ha caiTe World Weather (Climate ZDVINSK...,
2015). Cratuctmyeckaa o6paboTKa AaHHbIX
nposefeHa C MOMOLLBID MPOrpaMMHOro na-
KeTa Statistica 6.1. PacyeTbl rapmMoOHWYECKUX
COCTaBNAKOLWMX CAENAHbI C MUCNONAb30BaHMEM
NPOrpamMmm CrneKTPanbHOro aHanM3a, HaxoaA-
WMXCA B COBCTBEHHOCTU WHCTMTYTa. Kpome
TOro, ANA 3TOM XKe Luenm NpumeHAnacb aBTop-
CcKaA nporpamma A. B. TapHoBcKoro «Harms».
BpemeHHble pAabl BCEX XPOHOTPaMM nccaeno-
BA/IMCb Ha COAEpPrKaHME CKPbITbIX rApMOHMYe-
CKUX COCTaBnAoWMX. bblan NoCTpoeHbl cnek-
TPbl PUTMOB AMHAMUKM BEAMYMHDBI KNALKU U
00MOPGdONIOrMYECKMX MAPaMeTpPOB, a TaKXKe
paccynTaHbl Nepmoabl U MOLLHOCTU FAPMOHMU-
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YEeCKUX COCTaBAAOLWMX KaXKLOro TAaKOro Crek-
Tpa. OueHKa cnekTpanbHoi naotHoctn (PSD)
nposoaunacb metogom Yasnua (Mapna-mn.,
1990). OTobpaHbl Hanbonee ycTtonymsbie Kap-
TUHbI pacnpeaeneHns CneKkTpanbHON NJOTHO-
ctm (mowHocTtu). Mpu BblUMCAEHUN PYHKLUM
CNEeKTPaNbHOM NNIOTHOCTU C WUCCNedyemoro
pAafa CHUManu TpeHna, 4tobbl obecneynTs cTa-
LMOHApHOCTb nMpouecca. Bce pacyetbl Bbinon-
HEeHbl C NOMOLbIO CBOBOAHOM MPOrpPamMmHOM
cuctembl GNU Octave (GNU Octave, 2013),
KOTopas Mcnosb3yeT coBmecTumblii ¢ MATLAB
A3blK BbICOKOrO YPOBHA U MPeACTaBAAET UHTe-
PaKTUBHbLIN KOMaHAHbIA UHTepdenc ans pe-
WEeHMA Pas3INYHbIX MHEMHbIX U HENNHENHbIX
MaTemaTMyeckux 3agady. B yactHocTn, ana
oueHunBaHua PSD-metogom Ysnya wmcnonb3o-
Banacb PpyHKUMA pwelch n3 naketa pacwupe-
Hui Octave-Forge (Octave-Forge..., 2013). Ana
yAo6cTBa paboTbl 6611 pa3paboTaH HTEpdENC,
NO3BONAIOLWMNIN NPOBOANTb OOMEH AaHHBIMU U
BCto 06paboTKy, BKAOYaA BblboOp pasmepa wu
KOZIMYeCTBa OKOH, rpaduyeckoe npeacrasne-
HWe OAHHbIX M T. N., B ANA/IOTOBOM peXxXMME.

Pe3ynbTatbl

BeauyuHa knadku. JlutepaTypHble cBege-
HUA O MEXrogoBON M3MEHYNBOCTU BENUUYMNHDI
KNaZKn NoneBoro BopobbA NpoTMBOpPEYMBLI. B
XopBaTnK y Nonesoro Bopobbs CyL,ecTBEHHbIE
MEXKrofloBble Pas3inyMa B MNJIOAOBUTOCTU He
oTmeyveHbl (Dolenec et al., 2011), Toraa Kak B
Poctosckon obnactu (Lebedeva, 1999) u B Uc-
naHun (Garcia-Navas, Sanz, 2012) 31 pasnu-
YmMs 3HAYMMbI. B paoHe Halwunx nccaesoBaHni
cpegHee YMCNO AWUL, B KnaaKke MoONeBOro BO-
pobba BapbMpPYeET, U B pasHble rodbl 3Ha4YeHuA
MOTYT CYLLECTBEHHO Pa3/INyaTbCA Kak Mexay
CMEXHbIMM roaMM, Tak M OTAA/IEHHbIMUK ApPYr
ot gpyra. No gaHHbIM 3a 22 roga, AocTosep-
Hble OTK/JIOHEHMA CPEeAHECEe30HHON BEeNYMHbI
KNagKku ot cpeaHeit mHoronetHen (5.50 £ 0.02
Anua) otmeyeHbl 8 pas3 (YepHbiwos, 2011).
O6ycnoBNEeHHOCTb TaKMX Pa3NMUYNIA HE OYEBUA-
Ha, N Ha XPOHOrPamme U3MEeHEHUN BENUYUNHDI
KNagKM MnosieBoro BOpobbA MOXKHO OTMETUTb
TO/NIbKO 3ameTHble KosiebaHua yncna auu (puc.
1). HeKoTopble M3MEHEeHUsa cpegHero 4ucna
ANL, MEXAY CMEXHbIMU rogamMm OKa3blBaOTCA
He3HaYMMbIMU. YTOObI BbISCHUTb, KaKOBbI ne-
puoabl MHOTONETHUX KonebaHui cpegHen Be-
JIM4UHBI KNaAKWU, €CIN OHU CYLLLECTBYIOT, MOX-
HO NpeacTaBUTb AaHHble He Ha LWKane Bpe-
MEHW, a Ha YacTOoTHOM WkKane. Mpeobpasosas
XPOHOrpammy BeSMUYMHbI KNaAKu y NONEBOro
BOpPOObA B CMEKTP PUTMOB, HAaXoAUM, 4YTO Ha
CaMoOM enie OHa MMeeT BCero 4 3HaYUTeNbHbIe

MO MOLLHOCTM Nepuogmyeckme cocTaBaatoLme,
TO eCTb 3TO Cynepno3numa YeTbipex LIMKOB,
OAMH M3 KOTOpbIX 0bnagaet npeobnagarowledn
MOLLHOCTbIO, @ TPU APYrMX HEe3HAYUTEeNbHbl U
MX MOLLHOCTb NagaeT ¢ yBe/IMYEHUEM YaCTOTbI
(cm. puc. 1). JOMUHUPYIOLNI LUK BENUYUNHDI
KNagKku y nonesoro Bopobba — 11-neTHuii. Be-
POATHO, OH MOACTPamMBaeTca K 6an3KMm no ne-
puoay UMKAaM AMHAMUKW TemnepaTtypbl BO3-
[lyxa BO BTOPOM U TpeTbel AeKagax masa (pwuc.
2a), Koraa K PasMHOXEHWIO NMPUCTyNnaeT Hau-
b6onbwee KonuyectBo nap. MoOCKonbKy none-
Bble BOPOObW BbIKapMAMBAOT NTEHLOB Npeu-
MYLLLECTBEHHO HAaCEKOMbIMU, 0O6UAME KOTOPbIX
3aBMCUT OT TemMnepaTypHbIX YC/IOBUIA, TaKas
noAcTpoiika obecneuymBaeT ocobam 1 nonyns-
U1K B Lenom 6osiee BbICOKYIO NPOAYKTUBHOCTb
B 6naronpuaTHble rogbl. MeHee BblpaxKeHHble
2—4-neTHUEe LUKNblI BEIMYMHBI KNaLKKW, CKopee
BCero, 06ycnoBaeHbl BHYTPUNONYAALMOHHBIMM
npUYMHamm. Y BULMKAMYHOTO NONEBOrO BOPO-
6bA cpegHece3oHHaa NA0L40BUTOCTb 3aBUCUT
M OT COOTHOLLUEHMA NEPBON U BTOPOM KNaZOK.
[ona BTOPbIX KNAZLOK U3MeHseTcA ¢ 3-neTHen
n 12-netHen (KpaTHoW 3-neTHen) nepuopgmu-
HOCTblO (puc. 26). Bo3moXKHO, 3TO CBA3aHO
C TpexneTHenM AWMHAMWKOM BO3PACTHOrO CO-
ctaBa (Tabnuua, puc. 2B), Tak KaK H6ONbLINH-
CTBO roAoBasiblXx ocobeir nonesoro BOpPoObA
MOHOLMKNMYHDbI, @ NepBble KNaAKK, Kak npa-
BM/IO, KpynHee BTOpbIX (YepHbiwos, 2011).

Mopdonorua aumuy. Oomopdonornyeckme
NMOKa3aTeNM MHOTMX BMAOB NTUL, B TON WAU
MHOW CTENEHM KOPPENUPYIOT C YCIOBUAMM Ce-
30HA PAa3MHOXEHUA, KOTOPbIE CK1aAblBAlOTCA B
pa3Hble roapl (BeHrepos, 2001; Knumos, 2003;
Lebedeva, 1999). B BapabuHcKkol necoctenmu
AOCTOBEpPHbIE OTKJOHEHUS CpeaHeCce30HHOoM
ANVHbI AUL, NONEBOro BOpobbsa OT cpeaHel Be-
JINYNHbBI 32 BCE roAbl 3aperncTpmpoBaHbl 5 pas,
AvameTpa — 4 pasa, obbema — 8 pas. Cyule-
CTBEHHbIX OTK/IOHEHUW MHAEKCA OKPYrNeHHOo-
CTW He oTMeYeHO. 1o mHeHuto M. pomaacKkoro
(Gromadzki, 1966), Koppenaunu mexay oau-
HOM M LUIMPUHOW AL, He CyLLeCcTBYeT: LMPUHA
onpeaenaeTca Be/IMYMHOM M BO3PaCTOM NTULLbI,
a A/MHA BHeWwHumK ycnosmamu. I. 1. BeHre-
poB (2001) TaKKe CYMUTAET, YTO MEeXKAY NPU3Ha-
KaMn «4MHa» U «gMameTp» anua B npouecce
ero ¢opMMpOBaHMA HET B3aMMO3aBMCUMOTIO
poCTa U, cnegoBaTelbHO, HE MOMKET BbITb Kop-
penaumun. ToT e ee 0bblYHO HEBLICOKUIN MNO-
NOXUTENbHbIA YPOBEHb, PErMCTPUPYEMBIN NMPU
pacyeTax, eCcTb pe3y/nbTaT OMNocpeaoBaHHOM
B3aMMOCBA3M Yepe3 0bbem Aanua. B yaHoBcKom
nonynauMm nonesoro BopobbA, NO AaAHHbIM
aHanmsa 1154 Kknagok, KoadPpuuMeHT Koppe-
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BanwuuHa knanem
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Puc. 1. Mexrogosas AMHAMMUKA U CNEKTP MHOTOIETHUX LIMKI0B BENUYUHBI KNaAKM Nonesoro Bopobba
Fig. 1. Interannual dynamics and spectrum of multi-year cycles of clutch size of the Tree Sparrow

MeKrogoBble pasnyma B BO3PACTHOM CTPYKType (£0/1M ocobeli Kaxaoro Bospacta, %)
Interannual differences in age structure (percentage of individuals of each age)

BospacT (roget)

Foa H 1 2 3 4 5 6 7 8

1982 47 91.5 2.1 2.1 4.3 0.0 0.0 0.0 0.0
1983 50 28.0 68.0 2.0 2.0 0.0 0.0 0.0 0.0
1984 70 68.6 11.4 18.6 0.0 1.4 0.0 0.0 0.0
1985 113 11.7 19.5 4.4 4.4 0.0 0.0 0.0 0.0
1986 74 50.0 33.8 10.8 1.4 4.1 0.0 0.0 0.0
1987 80 61.3 22.5 12.5 2.5 0.0 1.3 0.0 0.0
1988 77 74.0 16.9 6.5 2.6 0.0 0.0 0.0 0.0
1989 50 34.0 50.0 8.0 6.0 2.0 0.0 0.0 0.0
19290 36 53.6 8.9 25.0 3.4 5.4 1.8 0.0 0.0
1991 69 75.4 5.8 5.8 8.7 2.9 0.0 1.4 0.0
1592 43 32.6 51.2 2.3 4.7 7.0 2.3 0.0 0.0
1993 46 45.7 13.0 26.1 2.2 4.3 6.5 2.2 0.0
1994 83 66.3 13.3 6.0 9.6 1.2 1.2 2.4 0.0
1995 74 alid 37.8 4.1 1.4 2.7 0.0 1.4 0.0
1996 60 38.3 36.7 21.7 0.0 1.7 0.0 0.0 1.7
1997 37 37.8 21.6 27.0 13.5 0.0 0.0 0.0 0.0
1998 33 57.6 15.2 9.1 18.2 0.0 0.0 0.0 0.0
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Puc. 2. LLMKNMYHOCTb CpeaHen TemnepaTypbl BO34yXa BO BTOPOM AeKaae masd (a), 4011 BTOPbIX KNagoK (6) n
00NIY roAoBanblix 0cobel B NonynaLumMmM Nonesoro Bopobba (B)

Fig. 2. Cyclicity of average air temperature in the second decade of May (a), the proportion of second
clutches (6) and the proportion of one-year-old individuals in the population of the Tree Sparrow (B)

NAUMU MeXAY ONMHON U ANAMETPOM AuL, CO-
ctasnaeT amwb 0.33, yTO COOTBETCTBYET AaH-
HbIM, Npusogumbim I, [l. BeHrepoBbim No 3TO-
My Buay. Mexay NTMHeMHbIMK NapameTpamm u
06beMOM KO3PPULIMEHTbI KOPPENALLMMN COCTaB-
naT0.78 1 0.82 cooTBeTcTBEHHO. KOoppenaumsa
CpeAHerofoBbIX 3HAYEHUM MNApPamMeTpoB AWL,
(n = 22) cywecTBeHHO Bbile: MeXay ANNHON
n anametpom r = 0.91, a mexay NMHENHbIMK
nokasatensmum n obvemom r = 0.97. 310 cBU-
OEeTenbCTByeT O TOM, YTO BCE BHYTPMNONYAAUM-
OHHble ooMopdonoruyeckne napameTpbl, Mo-
BUAMMOMY, PErynpyroTca OGHUMU U TEMU XKe
dakTopamu. MocnefHAA U3 PAaCCUMTAHHBIX Xa-
PaKTEPUCTUK — AMHAMMUKA U3MEHEHUI MHAEKCA
OKPYINIEHHOCTX ANLA 3aMeTHO OT/IMYaeTcA oT
M3MEHEHWN Npeablaywmx nokasaTenen. Xpo-

HOrpamMma ee MMeeT BbICOKYI0, HO OTPULATENb-
HYlO Koppenauuto ¢ aanHoun sanua (r = -0.53).

CneKTpbl PUTMOB MHOTONETHUX N3MEHEHUN
JNINHENHbIX Pa3MepoB 1 0b6bema saunL, y NoAeBO-
ro BOpobbsi BO MHOFOM cxoAHbl (puc. 3). 3aecb
camaa MOLLHAs NMPUMEPHO 7-NeTHAA UUKANY-
HOCTb, MMEIOTCA BblpaXKeHHble Heboblune Mo
MOLLHOCTK 3- N 2-NeTHUe nepuogmnveckme co-
cTaBaswowme. B cBA3n ¢ Tem 4yTo0 popma Anua
— Hambonee CTabubHbLIN NOKasaTeNb, MOMHO
NNLWb NPeAnoN0XKMUTb, YTO MHOFONIETHUE PUTMbI
MHAEKCA OKPYINEeHHOCTU anL, 6AK3KN No nepu-
04 aM K LIMKIAaM BENIMYUHbBI KNaaKkn. BepoaTHo,
LMKANYHOCTb MOPGONOTrMYECKMX NAPaMeTPOB
ANLL, TaK Xe KaK 1 Be/IMYMHbI KNaZKu, onpeae-
NAeTCA COBOKYMHOCTbIO LENoro paaa BHEWHUX
N BHYTPUMNONYNALUMOHHbIX paKkTopoB (Hanpwu-
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mep, KOpMOBOﬁ 6a3bl, BO3PaCTHOro CocCTtaBa
nonynAaunnm, COOKoB 1 NpPpoOONKNTENNIBHOCTU Ce-

30Ha pasm

HOXeHWSA). BarkKHeNLWmm 13 HKUX, no-

BUAMMOMY, ABASIETCA MOroAHblA aKTop, 4TO

NOATBEPMKAAETCA U NNTEPATYPHbIMU AAHHbIMM
(Pinowska et al., 2002; Barkowska et al., 2003).
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Fig. 3. Chronograms and spectra of multi-year cycles of morphological parameters of Tree Sparrow eggs
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CpaBHMBas  ¢a30Bble  XapaKTEPUCTUKMK
PUTMOB UCCAeAyeMbIX AUHAMUYECKUX Mpo-
LLeccoB, Mbl OOHAPYKUAU MHTEPECHbI apTe-
daKT. UMKAbl BEAMUYMHbBI KNagKu HaxoaAaTca B
npotmBodase c UuuKAamm oomopdonoruye-
CKMX XapaKTepuCTUK. To ecTb 3aBUCUMOCTb
KOHPUIrypauum auy, OT BENIMYMHDBI KNAAKM He
NPOCMATPUBAETCA, U B TO e BPeEMA Npu Co-
BMAAEHUM LMKIOB 3TUX XAPAKTEPUCTUK OHMU
BCerga HaxoaaTca B npoTuBodase gpyr K apyry.

O6cyxaeHue

NTak, MHOroneTHAs AMHAMWKA BENUYUHDI
KNaZKNW WM AUl NOAMMEePUOAMYHA, U MOMXKHO
npeAnonaratb, YTO 3TU LMKAbI UMEIOT NpUcho-
cobutenbHoe 3HayeHue. MonynAUuNOHHbIE LK-
KJbl MMEIT 3HAOreHHOE MPOUCXOXKAEHUE, HO
4yTObObl OHM HEe CTanWn 3aTyXaloLMMK, LONKHA
ObITb MNOCTOAHHAA CBA3b C BHELWHUM YCTONYU-
BbIM UMKAOM (Epaakos, 1991). OHM noacTpau-
BAKOTCA K OnpeaeneHHbIM NPUPOAHbIM NpoLiec-
Cam, UMELWMM ANA HUX 3HAYEeHUe AaTYMKOB
BpemeHK. Cpeam TaKNX BaXKHbIX A5 BCETO XKU-
BOr0 NPUPOAHbIX PUTMOB OMWUCAH LIMKA Koje-
6aHW MarHUTHOro Nosas 3eMan C NeprMoaoM B
7 net (MapTblHIOK 1 ap., 2006). K Hemy moryT
NOACTPaMBaTbCA BCE NAapaMeTpbl, CBA3AHHbIE C
obbemom sauu. Kpome Toro, B CTPYKType BpuK-
HEPOBCKOrO LMK/a BblAENSAETCA 7-NeTHAA, a TaK-
*e 20-netHas ymknmyHoctu (TapaHiok, 2000),
KOTOpPbIE TaKKe MOTyT CAYXUTb CUHXPOHU3a-
TOPaMM UMKAUYHOCTM 3HAYeHU oomopdono-

bubnuorpadpun

rMYecKMx noKasaTtener. MOLWHbIM CUHXPOHMU-
3Mpyrowmm GakTopom ANA BCEro KMBOTO AB-
NAKTCA reopuUTMbl 3eMau, cpeam HUX ONMUCAHDI
7-12-neTHue, a TakKe 19-22-netHue (AKywes,
2002). Camo 03epo YaHbl NybCUPYET C NepPUo-
Aamu 10-11 net, 20-22 roga n 45 net, 3ameTHO
N3MeHAR KNMMaTu4ecknin poH (Mynbcupytowee
03epo YaHbl, 1982). EcTecTBEHHO, K TAKUM My/b-
caumAamM afanTUpPoBaHbl USMEHEHUA MHOTUX Xa-
PaKTEPUCTUK Y BUAOB, }KUBYLLMX BOAM3M O3epa.

3akntouyeHue

1. B AMHaMMKKe XapaKTepuUCTUK NNOLOBU-
TOCTM noseBoro Bopobbs MmetoTca Xo-
POLLO NPOABJAEHHbIE MHOTO/NIeTHUE rap-
MOHMYECKMe cocTaBaatowme. ITn nepu-
O4MYHOCTWN NErKo BbIABUTb, NPeACTaBMB
npoueccbl AWMHAMUKM BUMONOrMYECKMX
XapPaKTePUCTUK HA YAaCTOTHOM LUKane.

2. UMKNbl XapaKTepUCTUK He NposiBAEHbl
B XPOHOrpammax npouecca, OHW 3ama-
CKMpPOBaHbI B C/IOXKHOW KPWBOM AWHA-
MMUKN XapaKTEPUCTUKMN.

3. YcTaHOBNE€HWE UMKAWMYHOCTU AaeT ao-
NOJIHUTE/NIbHYIO  BMONOTMYECKYD  WH-
dbopmaymio, ecnm M3BECTHbl YaCcTOTHbIE
XapPaKTePUCTUKM  PA3/IMYHbIX NONyns-
LMOHHbIX U3MEHEHUN, a TaKKe LMUK/bl
B MEeCTOOBUTaHMAX paccmaTpMBaeEMOM
nonynauum.
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Summary: The spectral analysis of the multi-year (1984—2005) dynamics of
reproductive parameters in the population of Tree Sparrow Passer montanus
was carried out in the vicinity of Lake Chany (Baraba forest-steppe). In this
species the inter-annual dynamics cycling of the average size of clutches and
eggs was revealed. The dominant clutch size cycle of the Tree Sparrow is 11 years.
This species may adapt to the cycles of the air temperature dynamics similar in
time during the second and third decades of May, when the most pairs begin
to reproduce. Since the sparrows fledge mostly with insects, an abundance of
which depends on thermal environment, such adjustment provides a higher
productivity of individuals and populations in general. Less expressed 3—4-year
cycles of clutch size, most likely, are caused by the intra-population reasons. The
average seasonal fecundity of the Tree Sparrow depends on the ratio between
the first and second clutches. The proportion of second clutches varies with
the periodicity of three-year and 12-year (multiple of three). Perhaps this is
due to the three-year dynamics of the age structure, as the majority of Tree
Sparrow yearling are monocyclic. Rhythm spectra of long-term changes in the
linear dimensions and volume of eggs of the Tree Sparrow are very similar. The
most powerful cycle lasts approximately 7-year, but there are 3-and 2-year
periodic components less expressed on power. Probably the of egg dimensions
cycling is determined by a variety of external and intra-population factors
(food supply, age distribution of the population, timing and duration of their
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B nspatenscree lMeTplyY BbiWNa B CBET KHU-
ra, KOTopaa ABAAETCA pe3ynbTaTOM MHOroneT-
Hero uccnegoBaHMA PACTEHUN U NULWANHUKOB
aKocucTem nobeperkbs apKTUYECKUX MOopeM
Poccum, — «PacteHma um nvwanHnkn Mypman-
ckoro nobepexba bapeHuesa mopsa» (2016).

ATnac noarotosneH KONNEKTMBOM aBTOPOB
— npenogasatenamu Kadeapbl 60TaHUKKN U Pu-
3M0N0TMMN PACTEHUI 3KoNOro-bmonornyeckoro
¢dakynbTeTa eTpo3aBOACKOrO rocyaapcTBeH-
HOro YHMBEpPCUMTETA M COTpyaHWKamu Myp-
MaHCKOTO MOPCKOro 6MONOrMYeckoro UH-
ctutyta KonbcKoro HaydHoro ueHtpa PAH.
MNopobHoe u3pgaHMe ans nobepexxun ronap-
KTUYECKMX MOpEen MNOArOoTOBNEHO BMEpPBbIE
B Poccun. M3pmaHme atnaca ocCywlecTBAEHO
npu ¢MHAHCOBOM noaaep:KKke Poccuiickoro
doHAa PyHOAMEHTANbHbLIX UCCAEO0BaHUMN.

MHTepec 3KONOroB K 3KOTOHHbIM Mpwu-
b6pexkHbim Tepputopmuam CesepHoro Jlego-
BMTOIO OKeaHa, KOTOpble HaxogATCA Ha CTbl-
Ke ABYX cpej, — MOPS M Cylu, BMNOJHe 3a-
KOHOMepeH. MIMEHHO Ha 3TUX TeppuUTOpPUAX
OTMeYaeTcd W OCHOBHOE CcocpeaoToYeHue
XU3HU Yenoseka B ApKTuke. [MpubpexHbie
apKTUYECKMe 3KocUCTeMbl urpatoT bydep-
HYIO PO/b, U UX CTPYKTYPHO-OYHKLMOHaNbHAA
LEeNOCTHOCTb BaXKHa AnA uenen 6GuouHauKa-
unun. MameHeHne coctaBa ux GOTOTPOPHOrO
KOMMOHEHTa MOXeT MPUBECTU K HEeMNpPOrHo-
3MpPYyEMbIM HApPYyLIEHMAM BCEro MPUPOLHOro
KOMMJEeKca M CHUXKeHWUo 6uopasHoobpasus.

WccnepoBaHue BbINONIHEHO Ha nobeperkbe
BapeHueBa mopa B panoHe Buonornyeckon
CcTaHuuMu nocenka anbHue 3eneHuybl (MypmaH-
CKas 061aCTb), B KHUTe NpuBeAeHa KpaTKaa xa-
PaKTEPUCTUKA reorpadpuyecKkmx yCnoBuit pamo-
Ha. ABTOpPaMM BbINOHEHO KOMIMJIEKCHOE Uccae-
AoBaHWe 6MONOTUM N IKONOTUK AaBTOTPODHDIX
OPraHM3mMOB — HU3LWNX PACTEHUN (MAKPOCKO-
NMUYECKUX BOAOPOC/IEN), COCYAUCTbIX PACTEHUN

Ilempl'V, antipina@petrsu.ru

MoanucaHa K neyartu: 05 anpena 2017 roaa

N NUWaNHUKOB. Kaxaas us sTux rpynn urpaet
60/bLLYI0 PONb B GYHKLUMOHUPOBAHMUM MPUMOP-
CKMX 3KOCUCTEM apKTUYECKMX mopen Poccum.

B rnase «Bogmopocnm» gaH obwmin aHanu3
BMOOBOrO COCTaBa MOPCKUX MaKpoOCKonuye-
CKMX BOZOPOC/EN KAaK OCHOBHbIX NMEPBUYHbIX
npoayLEeHTOB NpPUOpPeXHOM 30Hbl. ABTOPbI
NPUBOAAT 3KONOro-6MoNOrMyeckyto xapakTte-
PUCTUKY 76 BMOOB-MAKPOPUTOB — 3e/EeHblX,
OypbIX M KpacHbIX BOAOPOCAEN, AOMWHUPY-
IOWKNX B AUTOpanu u cybautopanu. Onwuca-
HMe BWMOOB COMPOBOXAAETCA OPUTMHANbHbI-
Mu  dotorpaduammn TanniomoB BOAOPOCNEMN.

lasa «CocygucTtble pacTeHMA» BKAKOYaEeT
o6yt XapaKTepUCTUKY $Gaopbl COCYAUCTbIX
pacTeHnn nobeperkba, aHaNN3 IKONOTUYECKNX
rpynn v XM3HeHHbIX POPM NPUMOPCKUX pacTe-
HUI. CocyancTble pacTeHua — rpynna, HeogHo-
poAHas MO CUCTEMATUYECKOMY MOIONKEHUIO,
3KOJIOTUMN, }KU3HEHHBbIM Gopmam. MpumopcKas
pacTUTEeNIbHOCTb  UcCefoBaHHOro nobepe-
XbA He GOpPMMpPYET CM/IOWHOro PACcTUTENbHO-
ro NOKPOBa, a BCTpPeYaeTcsa cnopagmyecku. B
atnace npuBeaeHa 3Kosnoro-bmonornyeckas
XapaKTepuctmka 42 OCHOBHbIX BUAOB CO-
CYAUCTbIX  PACTEHUIA  NMPUINUBHO-OT/IMBHOM
30Hbl paoHa unccnegosaHus (1 Buaa xsolen
M 41 BMAA NOKPbITOCEMEHHbIX PACTEHUN).

lnaBa «JIMWANHUKMY COAEPKUT 0bLLyto
XapaKTepPUCTUKY BMAOBOrO COCTaBa JMLIAN-
HWKOB nobepeXbs, MUX pPaACNPOCTPaAHEHMUA
M 3HayeHWs B NPUOPENKHbBIX 3IKOCMUCTEMAX.
MpuBepeHa  3sKonoro-6monormvyeckaa  xa-
PaKTEPUCTUKA 29 TUMWUYHBIX ANA MOPCKOro
nobeperbsi BMAOB NULWANHUKOB — WX MOp-
donormm,  aKonOrUMU, pacnpocTpaHeHus.

MpeacTaBneHHbIM B aTaace roccapuii BKALO-
YaeT OCHOBHble 3KO/MIOTMYEeCKNe MOHATUSA, CBA-
3aHHbleCIKOCMCTEMAMMMOPCKoronobepeKbau
XapPaKTePUCTUKOM NPUBPEKHBIX IKOTOMNOB («be-
per», «MPUANBHO-OT/IMBHbIE ABNEHUAY, «nobe-
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peXbe», «3CTyapui» U apyrve), U OCHOBHbIE
TEPMUHbI N0 MOPPONIOrMU N IKONOTUN BOAO-
pocnen, cocyancTbIX PacTeEHUN, NNLWANHUKOB.

B aTnace nomelLeHbl OpUrMHaNbHbIE LBET-
Hble poTorpadmmnKaxkaoroBmaa, oTae/IbHbIXYa-
CTen pacTeHU U NULWANHUKOB, TUMNYHbIX 3KO-
TOMNOB, K KOTOPbIM NPUYPOYEHO PAaCcpPOCTPaHe-
HWe BKAO0B. Hafgo OTMETUTb BbICOKOE KauyecTBo
KHUIM — XopolLuyto bymary, yaobHbii ¢opmar,

UBeTHble uantcTtpaumn. N3gaHme manoctpu-
pPOBaHHOrO atsaca MoO3BONAET YAaCTUYHO BOC-
NOAHUTbL 60/1bLUYIO NOTPEBHOCTL B CNPABOYHOM
HAay4YHOW nuTepaType, YTO 0COBEHHO BaAXKHO
npwW OTCYTCTBMM COBPEMEHHOIO OnpeaennTens
pacteHmnin Kapennn n MypmaHckoli obnactu.

ATnac pekomeHayeTcs ANA CneumManmcToB
— 3K0/10roB, 6UONOroB, ANA CTYAEHTOB, LKO/b-
HWUKOB, yuuTenem wu nwbutenei npupoabl.

Bubnuorpadus

PacTeHus v nuMwanHMkn MypmaHckoro nobepexbsa bapeHuesa mopsa

: nonesok atnac / E. &.

MapkoBsckasn, C. B. ManaseHaa, U. B. Pbixkuk, /1. A. CeprueHko, A. B. CoHunHa, A. A. Ctapoaybuesa, . M.
BockoboliHunKoB. MNeTpo3aBoack : U3a-so MetplY, 2016. 191 c.
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