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HccnenoBanne 0cakoB JIGAHUKOBBIX 03€p, HaXOASIuxcs Ha BeicoTax 750—-810 M y BepXHeil TpaHHUIIBI TUCT-
BCHHUYHBIX JICCOB B TOPHOM paﬁOHe Oxotcko-KompiMckoro MEKIYPEUbs, ITO3BOJIUJIO MOJYYUTH HETIPEPBIBHBIC
JICTOIIMCH U3MECHEHUH KIIuMara u pPaCcTUTCIBHOCTHU 3a TOCTICTHUC 12 TBIC. NET. BnepBHe JUIA )ICTaHBHOﬁ PEKOH-
CTPYKIHU pCaKIUU PACTUTCIBHOCTHU HAa KIIMMATUYCCKUEC U3MCHCHHUA MMPUMEHCH aHaJIN3 CKOPOCTHU HAKOIIJICHU A
nbutblel (PAR — Pollen Accumulation Rate), orpaxaromie mplibLeBYI0 NPOAYKTHBHOCTB. [TokazaHo, 4to
KIIMMAaTUYCCKHEC (I)J'IIOKTyaLH/IH B TCUCHHUC T'OJIOLICHA BBI3BIBAJIM CMCIICHHC BerHeﬁ rpaHulbl Ji€ca B UHTEP-
Base 100-200 M. ®opmMupoBaHHe KyCTapHUKOBOTO COCHOBOTO ITOSICA BBIIIE TPAHHUIIBI Jeca TaTHUPYETCs OKOJIO
7650 + 50 5. H. U ompeeNnseT TPaHUIly PE3KOTO U3MEHEHHs pacTUTEeNbHOTO mokpoBa Ha Cesepe [lanpHero
Bocroka Ha pyOexe, cCOMOCTaBIsIEMOM C I'paHuUIeil 60peaqbHOr0 M aTIIaHTHYECKOTO MEepUO0B TOJIOIEHA.
YcTaHoBNIeHHAs B HIDKHUX YaCTSAX KOJIOHOK 0CaJIKOB MBUIBIIEBAsi 30Ha Oepe3bl XapaKTepU3yeT MEePEXOTHbINA OT

TUIEHCTOIICHA K TOJIOIEHY IIEPHOI.

Knrwouesvie cnosa: nJieiicToueH, roJioneH, nNoljibueBast 30Ha, rpaHuviia Jjieca, Cesepo-Boch Poccuu.

BBEJIEHHUE

[TanuHomornyeckue Uccaeo0BaHus U CEPUU pano-
YIIIEPOAHBIX AATUPOBOK OCAJKOB JIEAHUKOBBIX O3€p,
pacroyiokeHHbIX B npenenax Oxorcko-KonbimMckoro me-
KIypeubsl Y BEpXHEH rpaHUIlbl TUCTBEHHUYHBIX JIECOB
(Larix cajanderi Mayr.), 1atoT ©”HPOPMALIHUIO O peaKLUn
PaCTUTEIBHOTO IMMOKPOBa Ha KIIMMAaTU4YeCKUe U3MEHEHUS
B TIIEPEXOIHBIN OT IJIEHCTOIIeHa K TOJIOLEHY MEPHOA U B
rosioniene. K takum o3zepam otHocsTcs o3epa [ony6oe u
[[yube, HaxonAIMECs B pailoHe pa3BUTHUS B UETBEPTUY-
HBII TIEpUOJI TOPHO-JIO0JIMHHOTO OJICICHEHUs B OacceiHe
p- Tanoii, neBoro mputoka p. bytonaa, Bnagaromend B
p. Komeima (puc. 1, Touku 1 u 2).

Bacceitn p. Tanoil npuHa IEKUT BOCTOYHBIM OT-
poram MaiimManpxkunckux rop (Ceseprnoe Ilpuoxotse u
Bepxuss Konbima), npoTsHyBIIMXCS C ceBepa Ha IO Ha
140 xm. OTnenbHBIE BepmUHBI TOp gocturaroT 1400—
1600 M. 3mech MUPOKO pa3BUTHI Kapbl. TporooOpasHbie
JIOJIMHBI TIEPETOPOKEHBI KOHEYHO-MOPEHHBIMU I'PAIaMHU.
Bcerpeuatorcs TiryOOKHe CEIUTIOBHHEL CO CIEAAMU JICTHH-
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KOBO# 00paboTKku. Ha yuacTkax pacrpocTpaHeHUe OCHOB-
HON MOPEHBI MUKPOpENbe() XOIMHCTO-TPSIOBEIH, Iepes
BHEIIHUM KPaeM KOHEYHBIX MOPEH — XOJIIMUCTBIH MOJIOTO0-
BonHHCThIA. O3. Tonyboe (61°07' c.mi., 152°16' B.1., aGc.
otM. 810 M; puc. 1, T. 2) 00pa3oBanOCh BHYTPH KOHEY-
HOM MOpEHBI, IEPErOpOAUBILEH NOIUHY Pydbs, HCTOKU
KOTOPOTO HAXOIATCS Ha BOAOPA3JECIbHOMN CEUIOBUHE Ha
BEICOTE 945 M, COXpaHUBIIEH cIeIbl «00pabOTKID) JICTHH-
KOM (IIMPOKOE, TUIOCKOE, EPEKPHITOE MOPEHOH AHHUIIE,
KpyThble OOPBIBUCTHIEC CKIOHBI). J{nmuHa o3epa 650 M, Mak-
cumanbHas mupuaa 310 M. Hebonpiunm MbicoMm, 00pa3zo-
BaHHBIM IIPOJIIOBUAIEHBIM KOHYCOM BBIHOCA, 03€pO pasJie-
JIeTCA Ha JiBe YacTU. B ceBepHOI yacTu ¢ pOBHBIM JHOM
mIyOuHa gocturaet 9.6 M. B 10:KHO#, HECKOIBKO MEHBIIIECH
1o pazmepam (anuHa 270 M, mupunaa 240 M) 4acT o3epa
ITHO TaKx)kKe POBHOE W TITYOWHBI COCTABILIIOT 4—6 M.

Osz. llyuse (61° 17" ¢. m., 152° 20" B. A., abC. OTM.
750 m; puc. 1, T. 1) 06pa3zoBaHO MOPEHO¥ Ha JICBOM Oepe-
ry cpemHero TedeHus p. Tamoid. O3epo oBasibHON (GOpMBI
BBITSHYTO B CEBEPO-3aIlaIHOM HaIPaBICHUH, JOCTHUTAs
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Puc. 1. Teorpadudeckoe nonaoxenne o0bEKTOB HcclienoBanus Ha Teppuropun CeBepo-Boctoka Poccun.

1 —o03. lllyuse; 2 — 03. [omy6oe; 3 — 03. Dnmux4an-4; 4 — 03. DNBTBITBITIBIH; 5 — TOpGSIHUKH 0. Bpanremns: p. MamonToBast, TyHapa AkageMun;
6 — 03. Jlxxexa Jlonnona, Cocennee; 7 — O3epa HmxHeaHapIpckoli BIIaJHHBL.

JurHEbl 450 M 1 mmpusbl 200 M. C BOCTOYHOM CTOPOHBI K
03epy CITyCKaeTCsl CKJIOH OOKOBOI MOPEHBI BEICOTOM OKO-
1o 30 M. MakcumalnbHas TiryouHa o3epa — 18 M — ycra-
HOBJIEHA B CEBepHON yacTu. B 1ieHTpe o3epa U B ero 10x-
HOM 4acTH JIHO POBHOE; ITyOMHA COCTABISAET 4—6 M.

XapakTepucTrka 0cajkoB 03. [omy0oe morydeHa mo
KepHy JUIMHOHK 217 cM, MOAHATOMY B LIEHTPE CEBEPHO-
ro Oacceiina Ha mryomHe 954 cm. Ocanku B 03. [omy6oe,
MIPEJCTaBIECHHBIE CEPHIMU IJIACTUYHBIMH TOHKOCIONCTBI-
MH aJeBpHTaMH, BKJIIOYaloT B nHTepBaie 161-173 cm
MIPOCIION cepoBaTo-0€I0r0 BYJIKAaHMYECKOTO Merlia.

B nentpe 03. ll{yube B npeenax poBHON IUIOMIAAKH
Ha nyouHe 598 cM momHAT KepH mnHon 286 cM. Ocanku
TaKKe MPEeACTABIEHBI CEPhIM TIACTUYHBIM aJIEBPUTOM C
TOHKOW TOPU30HTAIBHOM CIIOMCTOCTHIO, HO MPOCIION BYII-
KaHWYECKOTO TerJia He MPEBBIIIAET 34eCh 3 CM (MHTEepBal
212-215 cm). CymecTBeHHO pa3uvaroTCs CONEPIKaHUS
OpraHuku B ocajakax o3. [omyboe u 03. lllyuse. B 03. To-
y00€e, OKpy>KeHHOM KPYTHIMH, TOKPBHITHIMA KaMEHHCTHI-
MU OCBITISIMHU CKJIIOHAMH, C HEITUPOKUM (J10 2.5 M) raned-
HO-IEOHHUCTHIM TUISDKEM M KaMEHHCTHIM JHOM BOJIH3U

Oepera, KONMYECTBO OPTaHUKH B aJICBPUTAX B HHTEpPBAJIC
0—-145 cMm He npesbiaet 22 % U pe3ko yMEHbLIaeTCs 10
3-7 % B aneBpuTax, claramlux OCHOBaHUE pa3pe3a. B
MeHbIIIeM 1o paszMmepam o3. Lllydse ¢ Gonee moiorumu,
MTOKPBITBIMH OCOKO# OeperaMu cofepXaHHe OpraHuKH
3aMEeTHO BBIIIE U AOCTUTaeT 27 % B HUKHEU MMOTOBHHE
paspesa u 34-64.5 % B unrepnane 45-132 cm. Cepuu
PaAnOYTIEPOJHBIX TATUPOBOK MO PACTUTEIHLHBIM OCTAT-
KaM (B Tabnuile MpUBEACHBI PaJHOYTIICPOAHBIC U KaJH-
OpoBaHHBIE TaTUPOBKH [33]) 1 UX JIMHEWHAS IKCTPATIONS-
LUS] TIOKA3BIBAIOT, YTO HAKOIUICHHE O0CaakoB B 03. lllyune
Hadanoch okoio 9100 1. H. (10240 — xanuOGPOBaHHBIN
BO3pacrt), a B 03. ['omyboe oxono 12000 1. H. (13840 xa-
TUOPOBaHHBIA BO3PACT). YUYUTHIBAsI MOLUIHOCTH OCAJIKOB
B 03epax, MOXHO pacCcuuTars, 9to B 03. lllyuse ckopocTs
0CaJIKOHAKOIUICHHSI PUMEPHO B 1.6 pa3 mpeBbIIIaia cKo-
pocTh hopmMupoBaHus ocankoB B 03. [omy6oe. [Ipocion
BYJIKaHHYECKOTO TeIlIa B OCaJKaX 03ep SBISIOTCS Ipe-
KPacHBIMH MapKHPYIOUUMH TopuzoHTaMu. Ilogo0HbIE
MIPOCIION BYJKAHUYIECKOTO IeIia 00HAPYKEHBI B 0CAIKaX
JICAHUKOBBIX M TMOATIPYAHBIX 03¢p BepXHEKOIBIMCKOTO
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Tabuauna. Paguoyriiepoanble JaTHPOBKH PACTUTEIbHBIX OCTATKOB.

I'nyOuna, Howmep 14 Kanu6poBannsrit .
oM JaTHpOBKH C natupoBka BO3paACT OpraHu4eckuii MaTepua
03. ['omy6oe
8-10 CAMS 43432 1610£50 1525 PacTtutenbHbie ocTaTKH
30-32 CAMS 32941 2940+80 3135 Mox
57—60 CAMS 43426 4210+70 4825 PacTtutenbHble OCTaTKHU
64—65 CAMS 57057 5580450 6330 PacturenbHble ocTaTKu
104-105 CAMS 46223 6320+50 7260 Mox
125-127 CAMS 55827 7280+60 8050 BeTBU ¥ IIMIIKK JTUCTBEHHUIIBI
178—180 CAMS 44518 8030+240 9025 HpeBecuna
204206 CAMS 53250 8290+130 9295 PacTtutenbHble ocTaTKH
212-213 CAMS 52325 11310+70 13200 PacTtutenbHble OCcTaTKH
03. llyuse
107-112 CAMS 46694 4130+40 4795 JpeBecuHa, HACEKOMBIE
145-147 CAMS 52339 4820+230 5585 Hromouku TUCTBEHHHIIBI
179-181 CAMS 54892 6480+110 7425 Mernkue pacTUTENbHbBIE OCTATKH
252 CAMS 49696 8720+120 9960 Mernkue pacTUTENbHbBIE OCTATKH
283-285 CAMS 50339 9060+70 10230 Cemena Oepe3sl U 0JIbXOBHHUKA, JINCThs Oepe3bl

1 BepxHemHANTHPCKOTO paiioHOB, a Takke B CeBepHOM
[Ipuoxotse [19]. Bo3pacT ropu3oHTOB ByJIKaHUYECKOTO
MeTia B 0CaIKax 03€p OINpPENeIsIeTCs 0 paxuoyIiiepoa-
HOMY JTATUPOBAHUIO TOJCTHIAIONINX U TEPEKPBIBAIOIIUX
X OTJIOKEHUH, COIEepKAIIUX PACTHTEIBHBIE OCTATKU,
Mexay 7600—7700 1. H. Takast 1aTUpOBKA U XUMUYECKHHA
COCTaB IIeIlIa, OTBEUAIOIINN PHOIHUTAM C COIEpIKAaHUEM
SiO, 74-76 %, 1al0T OCHOBaHHWE CYUTATh, YTO €0 MPO-
HCXOXKJICHUE CIIEAYET CBS3BIBATH C KPYIMHEHIINM 3a T0-
cnepanne 10 ThIC. JET IKCIUIO3UBHBIM HU3BEP)KEHHEM Ha
rore Kamuarku [21]. Mbl mpuHAMaeM BO3pacT MPOCIOEB
BYJIKAHUYECKOTO TeIjIa KaK MapKUPYIOIIHX FOPH30HTOB
T maseoreorpaduueckux pekoHCTpyKuii Ha CeBepe
Hanbaero Bocroka 7650450 1. H. (KaqnOpOBaHHBIH BO3-
pact 8420 . H.).

METOJIUKA UCCJIEJOBAHUM

[Tonbem KEPHOB OCATKOB 03€p BBIMOIHSIICA [TOPIL-
HEBBIM MPOOOOTOOPHUKOM ¢ MIATGOPMBI, YCTaHOB-
JIGHHOW Ha Kartamapase. lccinegoBaHue ocaikoB 03ep
lony6oe u lllyube mpemycMaTpuBaio MaluHOIOTHYE-
CKHH, TUTOJIOTHYECCKUH, TePPOXPOHOIOTHICCKII aHa-
JIU3BI, PAJUOYTIIEPOAHOE AAaTUPOBAaHHE. XUMHUECKas
00pab0TKa MAIMHOIOTHYECKHUX P00 OCYIIECTBISIIACH
10 CTaHJApHOW METOAUKEe, IPUMEHAEMON NpU HcCIle-
JIOBaHWU apKTU4Yeckux o3ep [1], ¢ ucmons3oBanueM 1
unu 2 ¢’ ocajka ¢ 100aBiIeHHEM TablIeToK, coaepxKa-
LIUX ONpeAENIEHHOE KOIMYECTBO «IK30TUYECKHUX» CIIOP
(Lycopodium clavatum L.), 4TO MO3BONSIIO yCTaHABIH-
BaTh MBUTBIEBYIO IPOXYKTHBHOCTH. B KakaoMm oOpasie

MO/ICYUTHIBAIIOCH Kak MUHUMYM 300 MBUTBIIEBHIX 3€peH
Ha3eMHBIX pacTeHnii. OOpaboTKa TaHHBIX MBUIBLIEBOTO
aHanM3a ¥ MOCTPOCHHE AHarpaMM BBIIOJIHSUIHCH C HC-
MOJIb30BAHUEM CICIHATH3UPOBAHHBIX KOMITBIOTEPHBIX
nporpamm Tilia u Tilia-graph (http://museum.state.
il.us./pib/grimm/tilia). Ha ciopoBo-IbLIbLEBBIX AUA-
rpamMmax (puc. 2 u 4) moKa3aHbl COOTHONICHUS TPYIII
PACTUTENBHOCTH (B JICBBIX YaCTIX JUATPAMM — ITBUIBIIEI
TPYTITEL IPEBECHBIX U KyCTaPHUKOBBIX PACTECHHM, IIBLIb-
IbI TPYIIBI KYCTAPHUYKOBBIX M TPABSHUCTHIX PACTCHHUN
U TPYNIIB CIIOP), OCHOBHBIX ITBUTBIIEBEIX U CIOPOBBIX
TakcoHoB. ConepikaHue KaKJOoro MbUIbLEBOTO TaKCOHA
MPUBOIUTCS B MPOIEHTAX OT CYMMBI BCEX MBUIBIIEBIX
3epeH. YuacTue CIop paccMaTpUBaeTCsd KaKk OTHOCH-
TeNbHAasl BEIMYUHA, KOTOpPAasi ONMpPENeNsIeTcs] OTASIbHO
JUISL K&KJIOTO CIIOPOBOTO TaKCOHA OT OOMLIEro KoJIu4e-
cTBa MBUTBIEL. OI[eHKa CKOPOCTH HAKOIUICHHS IBLIb-
bl (PAR — Pollen Accumulation Rate), moguepkuBa-
fomel MBUIBIIEBYIO IIPOAYKTHBHOCTD, BBHITTONHICTCS C
MOMOIIBI0 KOMITBIOTEPHOM MPOTrpamMMBbl, YUUTHIBAIOIIEH
MBUIBICBYIO KOHIIEHTPALNIO M CKOPOCTH (POPMHUPOBAHUS
ocankoB [26, 28]. OHa oTpa)keHa Ha qUarpaMmmax, 1mo-
Ka3bIBAIOIINX KOJHYECTBO MBUIBIEI OCHOBHBIX IBLIBIIE-
BBIX TAKCOHOB, BBINAJIABIICH HA €IUHUILY TOBEPXHOCTH
(1 cm?) B Teuenwne roma (puc. 3 u 5). JlatupoBanue mo
paauoyraepoay ocyuecTBisiock B LleHTpe akcenepa-
TUBHOM Macc-criekrpomeTpun Jlaypenc Jiusepmop Ha-
uuoHanbHOM naboparopuu, Kanupopuusa, CIIA (Center
for Accelerator Mass Spectrometry, Lawrence Liver-
more National Laboratory, CA, USA).
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Puc. 2. [IporieHTHBIE COOTHOIIEHUS TPYIIT PACTHTEIBHOCTH, OCHOBHBIX ITBLIBLEBBIX H CHIOPOBBIX TAKCOHOB B CIIEKTPAX 0Ca-
xoB 03. ['omyboe.

1 — aneBpuUTHI, 2 — ByIIKAHUYECKUI Ienen.
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Puc. 3. CxopocTh HaKOIJICHUS MBUIBIBI 110 JAHHBIM MaJIMHOJIOIMYECKOTO aHaimmn3a ocakoB 03. [omyboe (PAR): uncna Ha
TOPU30HTANIBHBIX MAacCIITaOHBIX JIMHHUSX COOTBETCTBYIOT KOJMUYECTBY MBUIBIEBBIX 3€PEH; IMOCIEIHSI KOJOHKA MOKA3bIBAeT
obmryio PAR, B kotopoit uucna 500, 1000 ... cootBerctBytor 5000, 10000 u T. 1.
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PE3YJIBTATBI UCCJIEJOBAHUM U AHAJIA3 JAHHBIX

CriopoBo-IIBLITBIIEBAsT IHarpaMMa 0cagkoB 03. [o-
ny0oe BKITIOYAET YeThIpe MbUIbIEeBbIC 30HHBI (pucC. 2, 3).
Jomunupytomas B ciekrpax 30H6I GB1 (217-203 cm)
neuTbIa Betula (1o 48 %) moguepKUBaeT pacipoCTpaHe-
HHUE KyCTapHHUKOBBIX Oepe3 Betula middendorffii Trautv.
et Mey, B. exilis Sucacz., B. fruticosa Pall., o0pa3oBbiBaB-
IIMX TyCThIE 3apociid (EpPHUKHM) MO0 OeperaM 03ep U pek.
MoxHO AOMYCTUTH (HECMOTpPS Ha OTCYTCTBUE B CIIEKT-
pax 3oubl GB1 meutbnisl Larix [3, 4, 8, 9]), uto BOIU3H
03. ['omy6oe cymecTBOBaN OTKPHITHII JTUCTBCHHUYHBIN
Jec 10 BEICOTHI 0K0J0 800 M, ompenersBIICH MOTOKEHUE
€ro BepXHel rpaHubl B TopaXx. OCHOBAaHHEM IS TAKHX
MOCTPOCHUH SBISIIOTCS HETPEPHIBHEIC MBUIBIIEBHIC JIe-
TOIIMCH B OCaJKax 03ep BepXHEKoIBIMCKOTO paiioHa H
Cesepnoro [IpuoxoTssi, mokassiBaromiue, 4to 11.6 Thic.
JI. H. JINCTBEHHUYHBIC JIeca YKe 3aHIMaJIH 3HAYNTEIIbHbIC
miomaau [16]. B Buae npuMecu B JINCTBEHHUYHOM JIECY
Morna BeTpedarbes Betula platyphylla Sucacz., mpouspa-
craromas B KonmsiMckoMm paiione B HacTosiee Bpems [24].
UpesBbplyailHO HU3KOE CONEpIKaHUe B CHEKTPax MbUIBIBI
Pinus pumila (Pall.) Rgl. (unu ee orcyTcTBHE) CBUAETEIND-
CTBYET, CKOpPEE BCET0, O TOM, YTO COCHA CTIIAHUKOBAs B Ha-
YaJjie ToJIOIeHa ellle He OblIa MPEACTaBICHA B PACTUTEIb-
HOM 1nokpoBe Oxorcko-KonbiMckoro Mmexaypeubs [16] .

Ms1 paccMarpuBaeM nbliabLieByto 30Hy GB1 kak
30HY Oepe3bl. BmecTe ¢ Tem cieyeT OTMETUTh, YTO B
CIIEKTPax 30HBI MOCTOSHHO MPHUCYTCTBYET MbLIbLA Sa-
lix, KOMUYECTBO KOTOpOii gocturaer 7 %, U MblUIbLIa OC-
HOBHBIX TPaBSHUCTHIX TakcoHOB — Cyperaceae (13 %) u
Poaceae (15 %). Takoii cocTaB ClIEKTPOB, MO BCEH BEpo-
STHOCTH, MTOJYEPKUBACT Pa3BUTHE B PEUHBIX JOIHHAX U
BOKpYT 03ep OOIIMPHBIX YYaCTKOB, 3aHATBHIX COO0MIECT-
BaMH 3JIaKOB M OCOK, 3apOCIISIMH HBEI. 3aMETHO yJacTHe
B criekTpax cnop Selaginella rupestris (L.) Spring, Buna,
XapaKTEepPHOTO JJIs1 KAMEHHUCTHIX TOPHBIX CKIOHOB. [Ipu-
HECEHHAas BETPOM IIbUIbLIA, YCTAHOBICHHAS B OCaaKax
03epa, MPOAYIIMPOBaHA B OCHOBHOM PAaCTUTENLHBIMHU CO-
oOmiecTBaMu, OKPYKaBIIMMHU 03€PO U pa3BUTHIMU BOIHU3H
TOJBIIOBOTO Tosica. [I[puHMUMas BO BHUMaHUE JaTUPOBKY
11310 + 70 1. 5. (CAMSS52335, xanuOpoBaHHBII Bo3pacT
13200 5. H.), cneayet nonarark, 4yTo 30Ha GB1 Bkitoua-
€T WHTEPBAJI, COOTBETCTBYIOIIMIA TO3IHEMY Apuacy [23].
OnHako yOenWTENbHBIC T0KA3aTeIbCTBa MOXOIOMAHMS
MO3IHETr0 Jpraca OTCYTCTBYIOT Ha OOJbINEH YacTH ce-
BEpHOUM M BOCTOYHOU Tepputopuil 3anaaHoi bepuurum,
a Tak)Xe W Ha 3HAUUTEeIbHOUN yacTu BocrouHoit bepun-
run (Ansicka). XoTs OepUHTHHACKHE Mane000TaHUIECKHe
JaHHBIE TIOKA3BIBAIOT OONBIINE PA3IHYHs PETHOHATBHBIX
KIIMMaTHYECKUX YCIOBUH Ha pyOexke TUICHCTOICHa U TO-
noneHa, knmuMat B Bocrounoit bepunruu 0wt Temee,
YeM COBpPEMEHHBIH, Mexay 11 u 9 Teic. 1. H. (paguo-

YIIIEpOIHBIN Bo3pacT) [25, 27, 34]. lanusie o 3amagHoi
Bepunruu cBuIeTENBCTBYIOT O MPOJOIDKABIIEMCS TIOCTIe-
JIEAHUKOBOM POCTE JIETHUX U CPEIHEr0I0BbIX TeMIlepa-
Typ ¥, BO3MOXXHO, 00 YBEJIMYCHUH BIAKHOCTH B TCUCHHE
3TOr0 Nepuoja ¢ JOCTHKEHUEM TeMIIEpaTypHOro MaKCH-
myMma 9.5-8 thic. 1. H. [10, 12, 16, 29]. HenpepriBHBIE
MBUIBLIEBBIE JIETOMCH OCAJIKOB JIETHUKOBBIX 03ep CeBep-
Horo IIpuoxotss, BepxHekoabIMCKOTO paifoHa MoKa3bl-
BalOT 3HAUUTENIbHOE U3MEHEHUE PAaCTUTEIHHOIO IOKPOBa
12.3—12.4 ThIC. J1. H. — 3aMEILIEHUE TPABIHUCTON TYHAPBI
KyCTapHUKOBOH Oepe30BOM TYHIpPOH, BEI3BAHHOE OBICT-
PBIM U pe3KUM NOTEIUIEHUEM Kiumara [14, 16].

Knumaronoruueckue uccnenoBanus bepunruu [32]
JAI0T BOBMOXKHOCTH MOJYYUTh CLIEHApUil aTMOC(EpPHBIX
LUPKYISALUH, ONpeaeNsaBIIuX 0oJiee Terible, YeM COBpe-
MEHHbIE, KITIUMaTHYECKHE YCIOBUA B T€UCHHE MO3THETO
npuaca. Hanpumep, uyduenue TOpQssHUKAa MOIIHOCTHIO
110 cm Ha p. MaMOHTOBasI B LIEHTPAJILHON TOPUCTOMN Ya-
ctH 0. Bpanrens (71°10" c.., 179°45' 3.1n.; puc. 1, 1. 5)
MO3BOJISIOT CJENaTh BEIBOA O Ooyiee yMEpEHHOM, YeM B
HacTosIee BpeMsi, KIIUMaTe 0CTpOBa B MEPEXOJHBIH OT
IUIEHCTOLIEHA K TOJIOLEHY nepuo. Paguoyrmeponssie na-
tupoBku 10950 + 60 1. H. (CAMS25904, momomBa Top-
¢bsuuka), 10580 + 80 1. H. (MATI-1496, cpenuuii cioii),
10080 + 50 1. H. (MAI'-1498, BepxHHUii CJI0H) MOKa3bIBa-
10T, 4TO (popMHupoBaHUE TOPPSIHON 3aJI€KHU OXBATHIBAET
no3aHuit apuac. Haxonka B TopgsiHUKE OcTaTKOB Betula
exilis ¥ BBICOKOE COfiep:KaHue MbLIbLBI Betula B criopo-
BO-TIBUIBLIEBBIX criekTpax (10 %), HeCOMHEHHO, CBUC-
TEIBCTBYIOT, YTO KyCTapHHUKOBast Oepesa mpouspacraia
B 9TO BpeMs Ha 0. BpaHrens B Ooyiee OiaronpusTHBIX,
YeM cOoBpeMeHHbIe, ycioBusx [5]. [Ipu naneokapmnomnoru-
YeCKOM aHau3e TOPQSIHUKOB 0ojiee CeBEpHOTO paiioHa
0. Bpanrens — Tynapa Akanemuu (puc. 1, T. 5), popmu-
POBABIINXCS B MEPHOJ, CONOCTABISIEMBIH ¢ (PHHAIBHOM
cTaauel MO3JHero Apuaca, yCTaHOBJIEHBI TaKHE IK30TH-
YeCKHe ISl COBPEMEHHO (DIIOPBI OCTPOBa PACTCHUS, KaK
Betula sect. Nana Rgl., Ranunculus lapponicus L., Em-
petrum nigrum L. s. 1. [7]. Cnenyet Takke OTMETHTb, 4TO
Ha (opMHUpOBaHHUE CHIEUPUUECKUX PACTUTENHHBIX CO00-
miecTB 0. BpaHrens B 3TOT nmepuoj 0Ka3ajio BIUSHHUE HE
TOJIBKO MOTETIJICHHE KIIMMAaTa, HO U CYIECTBOBAHUE CYIIIH
Ha IIenb(de apKTHIecKuX MOpeH, ONpeAesIBIICH OTHOCH-
TEJIbHO BBICOKYIO CTEIIEHb KOHTMHEHTAJIBHOCTH KJIMMaTa
B pallOHaX COBPEMEHHOTO MO0EpeKbst Mopel JIanTeBbIX u
Bocrouno-Cubupckoro [13].

st nOHUMaHUs peakuy PacTUTENBHOIO TOKPOBa
BepuHrum Ha KIMMaTHYeCKHEe U3MEHEHUS B MEPEXOj-
HBIM OT MJIEHCTOLEHA K TOJIOLIEHY NEPUO U B TOJIOLICHE
ocoboe 3HaueHUE IPEACTABIAIOT MCCIEAOBAHUSI He-
MIPEPHIBHBIX MBUIBIEBBIX JIETONHUCENH B OCagKax 03ep Ha
KpaiiHeM 3anaje peruosa [2, 35], a Takxke B HuxHeana-
neipckoit Biaguue [30] (puc. 1, T. 7) u roro-3anage Amsic-
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KM, HAXOASIIUXCA 110/ BIMSHUEM X0JIonHOTo bepuHrosa
MOpsl. B KIMMaTHYecKuX 3amucsaX 0CaJKOB 03ep B ITHUX
paiioHax BBIOCISIIOTCS (a3bl, OTBEYAIOIINE KPATKOBpE-
MEHHOMY MOXOJIOAAHUIO KJIMMaTa B TEYCHHE MO3JIHETO
Ipuaca. BrionHe BeposATHO, 4TO B TOpHBIX paifoHax Ce-
BepHoro [IpuoxoTsst u Oacceiina p. KonbimMbl peakius
PAcCTUTEJIIBHOCTU Ha KPATKOBPEMEHHbIE KIMMaTUYECKHe
(iroKTyanuu BhIpaXkalach B BEPTUKAJIBHOM CMEIIEHUU
PacTUTENbHBIX I0ACOB, U3MEHEHUH BEPXHEW IpaHULIbI
neca. ITo Bcell BEpOSITHOCTH, INIaBHbIE KyCTAPHUKOBBIE U
TPaBSIHUCThIE TAKCOHBI PEarupoBaJId HHAUBUIYaJIbHO Ha
MOCTIIETHUKOBOE M3MEHEHHE KiuMaTa. IHbIMHU clioBamH,
BHJOBOI COCTAaB PAaCTUTEIBHBIX COOOIIECTB HE MpeTep-
MeBajl 3HAYUTEIbHBIX U3MEHEHHH, HO B XOJIOIHBIEC (a3bl
roJIOLIeHA IJIOLA/IM, 3aHUMAaeMble TOPHBIMH TYHJIPaMH U
JIECOTYHJIPaMH, TOIBIIOBBIM MOSICOM, MOTJIH 3HAYUTENILHO
YBEJIMYMBATHCS. DTOT BBIBOJI ITOATBEPHKAAETCS aHAIU30M
crekTpoB nbUIbLEBBIX 30H GB1 u GB2, noxuepkusato-
LIMX BBICOKOE y4acTHe B PACTUTEIHHOM MOKPOBE TpaBsi-
HHUCTBIX ¥ CTIOPOBBIX pacCTeHU BOIHU3H BEPXHEH TPAHULIBI
neca B ropax (puc. 2). Jlmarpamma, moKa3bIBaromias KOJIu-
YeCTBO MBUIbLIBI, BbINaaBmIeld Ha 1 cM? MOBEPXHOCTH B
TO/I, CBHJICTEIHCTBYET O Upe3BbIYaiiHo HU3KOH PAR 30HEI
GBI (puc. 3). CkopocTh HAKOIUIEHUS BIIBIBI COCTABISA-
et Bcero numb 50-300 3eper Ha 1 cM? MOBEPXHOCTH B
rofi, JOCTUras MakCUMyMa B BEPXHEM CJI0€ 30HbI 625 3e-
pen. Takas HeBpicokass PAR 7OMWHAHTOB pacTUTEIEHOTO
MOKPOBA — KyCTapPHUKOBBIX Oepe3, UBbI, BEPECKOIIBETHBIX,
3JIaKOB, OCOK, TIOJIBIHU — YKa3bIBA€T, 10 BCEH BEPOATHO-
CTH, Ha KJIMMaTUYECKHE yCIIOBUA C Oojiee HU3KUMH, 110
CPaBHEHHUIO C COBPEMEHHBIMH, CPEAHUMHU JIETHUMH TEM-
neparypamu, He npesbliiasmumu 8° C.

3ona GB2 (203—-180.5 cm) B 001ux yepTax mogoo-
Ha 30oHe GB1 (puc. 2). B cnekrpax 30u61 GB2 Bo3pacra-
eT cogepkanue neuUibLbl Ericales n Cyperaceae, oTMme-
yeHsl nuku cnop Polypodiaceae u Selaginella rupestris.
OcHOBHast 0COOEHHOCTH CIIEKTPOB 30HEI GB2 — yBenuye-
HUE, 10 CPaBHEHUIO ¢ 30HOM GBI, neuibLeBoil mpopyk-
TuBHOCTH. OOIIIEe KOJIMYECTBO MBUIBIIEI, BEITAAaBIIE B
rox Ha 1 cm? moBepxHocTH, focturaeT 2400 3epeH, B ToM
gucne Betula — 1000 3epeH, Alnus — 500, Salix — 135, Eri-
cales — 90, Poaceae — 250, Cyperaceae — 170, Artemisia —
35 3epeH. XapakTepHo, 4TO TbUIbLA Pinus pumila BcTpe-
gaeTcs B CIEKTPax 30HBI B KonudecTBe 1-3 % m ObLia
3aHECEHa, IO BCEH BEPOATHOCTH, U3 peyriyMoB y mobe-
pexbs OxoTckoro Mops [22]. biuzocTs o3epa Kk BepxHeit
TpaHUILIE Jieca, IJe B PACTUTEIBHOM MTOKPOBE OOJBIIYIO
POJIb UTPAIOT TPABIHHUCTHIE COOOIIECTBa, MOJYEPKHUBA-
€TCsl CPAaBHUTEIBHO BBICOKUM COJEPKAaHUEM IBLIBIIBI
Poaceae. BepositHo, yacTh nbuiblieBbIX 3epeH Cyperaceae
Mora ObITh IpopynupoBana Carex argunensis Turcz. ex
Trev., C. obtusata Liljebl., C. rupestris All., pacTymmx
B OCTEITHEHHBIX COOOIECTBAX OCEBBIX YIACTKOB TOPHBIX

xpebToB [6]. OOpaniaroT BHUMaHWE MUKK criop Selaginel-
la rupestris (10 24 %), O4EBUAHO CBUACTEILCTBYOIINE
0 3HAYUTEITHFHOM PACIIUPEHUHN COOOUIECTB KAMEHHCTHIX
TPABSAHHUCTBIX TYHJAP. DTH JaHHBIC TIO3BOJIAIOT CHEIaTh
BEIBOII, YTO BEPXHSS TPaHUIA JINCTBEHHIYHBIX JIECOB, IO
CPaBHEHHIO ¢ COBpeMeHHOH (850 M), HaXxoauIacy Ha OT-
MeTkax Hwke 800 M.

3ona GB3 (180.5-167 cM) — 30Ha OJIbXOBHHKA H
Oepe3bl. BeckMma mokas3areIbHO OTCYTCTBHE B CIIEKTPax
30HBI MBUTBIBI Pinus pumila. 3aMeTHO cOKpalaeTcs
POJIb MBUTBLBI TAKMX TaKCOHOB, Kak Cyperaceae u Poace-
ae, a taxxe crop Polypodiaceae u Selaginella rupestris
(puc. 2). dns 30u61 GB3 xapakrepHbl MaKCUMalbHbIE 3HA-
yenus PAR: oOuiee koarMuecTBO MbUIBIBI, BHINAAaBIICH B
rog Ha 1 cm?, gocturano 13000 3epeH, a MBUIBIBI TAKUX
KyCTapHHKOBBIX TaKCOHOB, Kak Betula, Alnus u Salix,
cootBeTrcTBeHHO, 5000, 7200 1 160 3epen (puc. 3). Ta-
KM 00pa3oM, CIIOPOBO-TIBUIBIEBBIC CIIEKTPHI 30HBI GB3
BITOJIHE OMPEJICIICHHO CBUJCTEILCTBYIOT 00 YIyUYIICHUN
KJIMMaTH4eCcKuX ycnoBuil okono 8000 1. H., TO ecTh B Ha-
qayie albTUTEPMATBHOTO HHTEPBaNa rojoleHa, JaTHPY-
emoro B npuenucerickoir Cuoupu 8000-5000 1. 1. [11].
Ilo Bceit BepOSITHOCTH, KJIMMAT B ATOT MEPUOJT OTINYATICS
OT COBPEMEHHOTO0 00IIee BEICOKHMU JICTHUMH TeMIIepary-
pamu. BaxHEHIINM 3JIEMEHTOM PacTUTEIHFHOTO TTIOKPOBA
B paiioHe 03. ['omy0oe cTaHOBUTCA OJIBXOBHHUK, 00pa30-
BBIBABLINI CAMOCTOSITENIbHbIE HACAXKICHUS HAa CKIOHAX,
OKPYKaIOIIUX 03€p0, TyCThIE 3apOCiu Mo OeperaM pek u
(dhopmupoBasumniit BMecte ¢ Betula middendorffii xycrap-
HUKOBBIH sIpycC B Jiecy. XOTs IblIblLa Larix HE yCTaHOB-
JIeHa B CIIEKTPax 30HBI, CIASAYET NOMYCTUTh (YUUTHIBAS
BEChMa IIJIOXYH0 COXPAaHHOCTh B MOTPEOSHHOM COCTOSIHHA
meUTbIBl Larix cajanderi [8, 9]), 4TO BEepXHsS TpaHUIA
Jieca pacrioyiaranach Ha oTMeTkax Boimre 810-850 m u mu-
CTBEHHHYHEIH JIeC yKe OKpYKal 03epo.

[TepBslii MK TBUIBLBI Pinus pumila B criekTpax
30HBI GB4 (167-0 cM) matupyercs mpocioeM BYJIKaHH-
YEeCKOTO TEIUIa, BO3pacT KOToporo ompexaensercs 7650 +
50 1. H. [2, 21]. Takoe pe3koe «BHE3AMMHOE)» YBEITUUCHHE
KOJTMYECTBa MBUIBIBI COCHBI CTIAHUKOBOH, KaKk 3TO Ha-
omronaercs Ha rpanuiie 30H6I GB3 u mom3onst GB4a, —
XapaKTepHas YepTa MBUIBICBBIX TOJOICHOBBIX JICTOMUCEH
ocaakoB o3ep UyKoTKH, a Takke TOpPHBIX pailoHOB Oac-
ceitHoB pek Konsima u Unaurupka [2, 1315, 17].

[To cooTHOIIEHNIO OCHOBHBIX MBUTBIEBBIX TAKCOHOB
3oHa GB4 nmoapaznensiercst Ha yeThIpe moa30HkL. [log3zona
GB4a (167-145 cm) xapakrepusyeTcs BBICOKUMH COJIEP-
xanueM (45 %) u PAR (no 3200 3epen Ha 1 cM?) ObLIb-
usl Pinus pumila. O6mas PAR gocturaetr 6380 3epen
Ha 1 cmM?B rom. MBI mmojiaraem, 4to OTKPBITHIH JIMCTBEH-
HUYHBIN JIeC CyIecTBOBAJ BOJIHM3H 03€pa, a COCHA CTia-
HUKOBAsi CTAHOBUTCS HE TOJHKO BXHEHIIINM >JICMEHTOM
MoJijiecka, HO U 00pa3yeT rycThle 3apOCiii B TOpax BBIIIE



76 Anoepcon, Jlooickun u Op.

rpaHUIBl Jieca. BoaHe BeposTHO, BEpXHsS TpAaHULA
Jieca HaxoIWiIach Ha OTMETKaX, OMM3KUX COBPEMEHHBIM,
TO ecTh npuMepHO Ha 100 M BBIIIE TOBEPXHOCTH 0O3€pa.
OObumnme COCHBI CTIIAaHUKOBOI B COCTaBE PACTUTEIHLHOTO
MOKPOBA yKa3bIBAET HAa YBEINYCHUE KOMUYECTBA 3UMHUX
0CaJIKOB U (POPMHUPOBAHHE TIIYOOKOTO CHEXKHOTO IMOKPO-
Ba B OCEHHHH MEPHO] U, BEPOATHO, HA OOJIee XOIOTHBIN
KJIUMAT 110 cpaBHeHuto ¢ 30H0i GB3. Pacnpocrpanenue
npeacraBuTenel cemerictsa Polypodiaceae co cdarno-
BBIMH MXaMH aCCOLIMUPYETCS C JIECHBIMH COOOIIECTBAMH
U YBIQXHCHHBIMH yYaCTKaMH M ACHCTBUTEIEHO MOXKET
OBITb OTHUM U3 JI0KA3aTeNILCTB CYIIECTBOBAHMS Jieca.
Cyns 1Mo paguoyriepoaHbIM JTaTUPOBKaM, MOA30-
Ha GB4b (145-127.5 cM) comocTaBusieTcs ¢ CepeAnHON
aTnanTudeckoro nepuoaa [23]. CnopoBO-NbLIbIIEBHIE
CHEKTPbI MOJ30HBI MO3BOJISIOT PEKOHCTPYUPOBATh JIHUCT-
BEHHUYHBIN Jiec ¢ OOraThIM IMOJJIECKOM M3 OJIbXOBHHKA,
KYCTapHUKOBBIX Oepe3 M COCHBI CTIaHHKOBOW. BMmecre
C TEM CIEKTPBI CBUJICTEIBCTBYIOT O 3aMETHOM CHIDKE-
Huu PAR Pinus pumila (no 250-580 3epen Ha 1 cm? B
TOJT), YTO MOXKET MOJYCPKUBATH COKPAIICHHE COCHOBOTO
KyCTapHHKOBOTO Mosica B ropax. [1o Bceil BeposTHOCTH,
B OTOT NEPHOJ BEPXHSS TPAHMIIA JIUCTBEHHUIHOTO Jieca
3aHuMaja 0ojee BEICOKOE IOJIOKEHHE, YeM B HACTOAIICE
BpeMsl, U pacrojaraiach Ha oTMeTkax okoao 970-1000 m.
[Moxzona GB4c (127.5-80 cMm) oxBaTbIBaeT HH-
TepBaJl, COOTBETCTBYIOLIUN BTOPOIl MOJTOBUHE aTJIaHTU-
4ecKoTo mnepuona. s crnopoBO-IbIIBIEBBIX CIIEKTPOB
MOA30HBI XapaKTEPHbI BBICOKOE COACPKAHHUE MBUIBIIBI
Pinus pumila Bo Bcex uccnemyembix odpasnax (1o 55%)
n MmakcumyMbl ee PAR (10 3300 3epen Ha 1 cm? B roj).
Oo6painaer BHuManue 3ametHast PAR Artemisia (o 48 3e-
peH Ha 1 cM? B TOJ), KOTOpasi MOXKET OTPa)kaTh Pa3BUTHE
Ha TOPHBIX CKJIIOHAX Y BEPIIHH TOp CyXHUX KaMEHHCTHIX
YYacTKOB. BriocieacTBum Takue y9acTKH 3aHHMAeT COC-
Ha CTIAHUKOBAas, pa3MHOXkaromascs BeretatuBHo. O0-
mast PAR nocruraer 6370 3epen Ha 1 cm? B roa. Takum
o0Opazom, MbuIbLIeBas XapakTepucTuka mon3onsl GB4c
MO3BOJISIET C/IENATh BBIBOJ, YTO KYCTapHUKOBBIN COCHO-
BBIH 1OAC OBUT OMHUM U3 BaXKHEHIIINX JIEMEHTOB PACTH-
TEJIBHOIO I1I0KPOBa B OpHbIX pailoHax Bepxueil KonbiMbl
u Cesepaoro IIpuoxorss B uarepsane 7000-5000 1. .
[To cOOTHOIIEHHIO OCHOBHBIX MBUIBLIEBBIX TAKCO-
HoB noa3oHa GB4d (80-0 cm) nogo6Ha npoazone GB4c
(puc. 2). OcobeHHOCTBIO CIIOPOBO-TBUIBIIEBHIX CIIEKTPOB
nox3ousl GB4d sBnsieTcst «CTOMKOEY MOSBIEHHUE MBUIBIIEI
Larix. JIpyryro 0COOEHHOCTH MOJI30HBI COCTABJIAET TaK-
Ke «cTorkoe» pe3koe cHmkeHue PAR (puc. 3). O6mas
PAR nums Hemuoro npebimaet oomuryto PAR 30u61 GB1
M B KaKOW-TO Mepe MOXKET OBITh COMOCTAaBJICHA C O0MICH
PAR 30u51 GB2. B 308e GB4d 061mas PAR cocrasisier B
cpennem 830 3eped Ha 1 cM? B Ton ipu Makcumyme 1250
3epeH Ha | cm? B rog. PAR OCHOBHBIX TaKCOHOB HE Ipe-

BoIimaeT 430 3epen Ha 1 cm? B rox i Pinus pumila, 200
3epeH 1y Betula, 400 3epen Ha 1 cM? B ron utst Alnus.
Bornpioe cxoncTBo CIOpOBO-MBLIBIEBHIX CIEKTPOB MOA-
3006 GB4d ¢ cybdoccuiabHBIMU MBITBLIEBBIMU CIICKTPa-
MU BepxuekonsiMckoro paiiona u CeBeproro [Iproxotbs
[3, 4] cBUAETENBCTBYET, OUEBUTHO, O TOM, YTO PACTUTEIIb-
HOCTh OX0TCKO-KOIBIMCKOTO MEXIypeubsl B TEUCHUE TTO-
CJICJIHMX TIATH THICSY JIET ObUIa TI0I00HA COBPEMEHHOM.
03. Tony6oe u 03. Llyube, a Takxke Apyrue o3epa
B Oacceiline p. Tanoli o6pa3oBaHbl MOpPEHAMHU OJHOTO
Bo3pacTta. OJHAKO HaKOIUIEHHE 0caakoB B 03. Lllyube
Hay4aJioCh Ha JIBE THICAYM JIET MO3AHEE, 4eM B 03. [omy-
6oe. Ckopee BCero, 3To OOBSICHIETCS paslIuyusIMu Ccy0-
CTpPAaTOB, Ha KOTOPHIX (DOPMUPOBAIHCH OCAJKH B O3epax.
Ocanku B 03. ['oiry0oe moncTHIaoTcss KOPEHHBIMU TTOPO-
JIaMU BEPXOSTHCKOTO KOMITIEKCa, a 0caaku B 03. lllyune —
BaJIyHHO-TJICYHBEIMU 00pa30BaHUAMHU MOpeHBI. s «11e-
MEHTAIN» PHIXIBIX 00pa30BaHMil MOPEHBI TPeOOBaIOCh
OTIpe/IeTICHHOE BpeMs, YTOOBI Yalla MOPEHBI MOTJIa 3a-
MOJHATHCS BOJOH. B HacTosmiee BpeMsi B OTHOCHTEIBEHO
LIMPOKUX PEYHBIX JOJMHAX M MEKTOpHBIX BraauHax Ce-
BepHoro [IproxoTesl cpenyu MOpPEHOro KOMILIEKCa BCTpe-
4aroTcs 03epa, KOTOPbIE MOKHO Ha3BaTh CE30HHBIMHU, TaK
KaK Yallia MOpPEHbI 3aIOIHAETCS BOIOH TONBKO B MEPHOJ
CXO0JIa CHEXKHOTO TIOKPOBA, a JIETOM BOJIa «IIPOCAYNBACT-
Cs» B PBIXJIbIC TIECUAHO-TaJICYHBIC OTIOKCHUS.
[IbbneBas nuarpamma ocaaxo 03. Ll{yube BKITIO-
yaeT mATh 30H (puc. 4, 5). [maBHast 0cOOEHHOCTD CTIOPO-
BO-TIBUIBLIEBBIX CIIEKTPOB 0caakoB 03. lllyube — BrICOKOE
cofepxanue nbuTbIBI Larix (3 %). ITo maeT ocHOBaHHE
CUMTaTh, UTO B TeueHue nociennux 9000 jet o3epo moc-
TOSTHHO HaXOJIUJIOCh B JIECHOM IOSICE, TO €CTh BEPXHSS
TpaHHMIla JINCTBEHHUYHBIX JECOB HUKOT/A HE OITyCcKajach
10 a0COIIOTHBIX OTMETOK HIke 750 M.
3ona TS1 (286277 cM) — 30Ha Oepesbl — BecbMa
XapaKTepHa JJIs BCeX MBUIBLIEBHIX JIETOMUCEH HIKHETO-
JIOIIEHOBBIX OcaakoB B o3epax bepunruu [16]. OTnnun-
TEJIEHBIMU YePTaMHU 3TON 30HBI SABJIIOTCS: MaKCHMAab-
Hble 3HaueHus obmeit PAR (2700 3epen Ha 1 cM? B rox)
1 PAR OCHOBHBIX TIBIIBIIEBBIX TaKCOHOB — Betula (1700
3epeH Ha 1 cm? B ron), Alnus (700 3epen), Salix (30 3e-
pen), Larix (48 3epen), Poaceae (25 3epen), oTcyTcTBHE
B CHEKTpax MbUIbLBl Pinus pumila. Takas 0cOOEHHOCTD
CIIOPOBO-TIBUIBLIEBBIX CIIEKTPOB 30HBI TS1 CBUAETENIHCT-
BYET O TOM, YTO B OKpecTHOCTsX 03. lllyube cymiecTBoBal
CPaBHUTEIBHO COMKHYTHIH JINCTBEHHUYHBIN Jiec ¢ Oora-
TBIM TIOJJIECKOM M3 KYCTapHUKOBBIX Oepe3, OJIbXOBHUKA,
uBbl. KycrapHukoBbie Oepe3sl B BUAC TYCTHIX 3apociei
(epHHKM) TTOKPBIBAIIA TaKkKe CKIOHBI TOP, a OJIbXOBHHUK
IIMPOKO PacTIpOCTPaHsIICS Mo GeperaM pek u 03ep.
ITeuiena Betula v nsinbla Alnus ocTaroTCs IIaB-
HBIMM TAKCOHAMHU B CIOPOBO-MBLIBIEBBIX CHEKTpax
30HBI TS2 (277-230 cm). KosmuecTBO TOMHHHUPYIO-
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meit neblEl Betula nocturaer 66 %. Bmecte ¢ TeMm,
no cpaBHeHuto ¢ 30H0i TS1, B 30He TS2 PAR nbuib-
bl Betula, Xak v IpyTUX MBUIHIIEBBIX TAKCOHOB, BECh-
Ma 3aMETHO CHIKaeTcsl U He mpesbiiaeT 600 3epeH Ha
1 cm? B rog. O6mas PAR we npessimmaer 1000 3epen Ha
1 cm? B roa. PanuoyriepoaHble TaTHPOBKH MO3BOJISIOT
cpaBHUTH TbUThLEBEIE 30HE TS1 1 TS2 ¢ 30011 GB3
B ocaakax 03. 'osryboe u comocTaBuTh UX ¢ Oopeab-
HBIM niepuoaoM roinoreHa [23]. CpaBHEHUE MBUTBIEBBIX
xapakTepucTuk 30H TS1 u TS2 ¢ neuibeBol 3aUCHI0
ocaakoB 03. [01y0oe moacKkasbiBacT, 4TO COCHA CTIIAHHU-
KOBasi TIOCJIE JICTHUKOBBSI pacIpOCTpaHsAeTCs B pailoHe
03. llyune mpexae Bcero B MOJIECKE JTUCTBEHHUIHOTO
Jeca M He 00pa3yeT caMOCTOSTENbHBIX HaCaXKICHUN Ha
ckioHax rop. CrekTpsl 3006 TS2 oTpaxkalror ee mocre-
MEHHO BO3PaCTaIOUIyI0 POJib B KyCTAPHUKOBOM sIpyce
neca. [lepBblit Uk mbUIBIBI Pinus pumila, OTHOCSIIUH-
cs k 30He TS3 (230-205 cMm) B mbUIBIIEBON JETOMUCH
03. lllyube, kak u B ocangkax o3. ['onmyboe, natupyetcs
IIPOCIIOEM ByJIKaHHUeCcKoro nemna 7650+50 i1. H.

[IeinpueBsie cnekTphl 30HBI TS4 (205—-157 cm)
0051a1al0T MHOTUMH OOIIMMHU YEepPTaMU CO CIIEKTPaMHU
non3oHsl GB4a (puc. 2, 3, 4, 5) u TakxKe MOTYT MOKa-
3BIBaTh 0OpPa30BaHUE KyCTAPHUKOBOTO COCHOBOTO IOsICA
BBIIIIE TPAHMIIBI JIeca B TEUCHUE TIEPHO/IA, COMOCTABIIS-
€MOT0 C aTIaHTHYECKUM IepuooM ronoreHa. [Toazo-
Ha TS5a (157-95 cm), orBeuaromas cyb0opeanbHOMY
MEPUONY TOJIONEHa, XapaKTepru3yeTcsi MaKCUMYMOM
nbuTbLbl Pinus pumila (1o 84 %). CriekTpsl OA30HBI TIO
COOTHOIIICHUIO OCHOBHEIX ITBLIBIICBEIX TaKCOHOB U PAR
BecbMa ONM3KHU crekTpaM moa30Hsl GB4c u oTpaxkaror
3HAYUTENHHOE pACHIMPEHHE IUIOIAJeH, 3aHUMAEeMBbIX
Pinus pumila BOMM3u ropHBIX BepIIVH. Takue AaHHbBIS
CBHJICTEJILCTBYIOT 00 YBEIUYCHUU KOJIUYECTBA 3UMHUX
0CaJKOB U (POPMUPOBAHUHU TIIyOOKOTO CHEKHOTO MOKPO-
Ba BO BTOPOM IOJIOBUHE OCEHU U 3UMOM, IIPENOXPaHs-
IOIET0 KYCTAPHUKOBYIO COCHY OT HU3KUX TEMIIEparyp.
Hesbicokue PAR u BcTpe4aeMOCTh B CIEKTPAxX IBLIBIBI
Betula u Alnus cBUIETENBCTBYIOT, OUYEBUIHO, O CPABHHU-
TEIHbHO OCTHOM KYCTAaPHHKOBOM SIPyCe B JIECY, a HU3KOE
MPOIIEHTHOE COJIEp>KaHHE MBUIBIBI TPAaB IMOKA3bIBAET,
YTO B JIUCTBEHHUYHBIX JIECAX Pa3BUBAJICA MOXOBO-JIH-
MAaWHUKOBBIA TTOKPOB, BCTPEYAIONIUNCS HA HEKOTOPHIX
y4acTKax B COBpeMeHHBIX Jiecax Oxorcko-KombmMckoro
peruoHa.

TTonzona TS5b (950 cm), xak u non3ona GB4d,
XapaKTepHU3yeTcsi MUHUMAJIbHBIMU 3HAYCHHUSAMH OO0IIeH
PAR (o 170 3epen Ha 1 cM? B rof). ITa MoA30HA, COMO-
CTaBJsieMasi ¢ CyOaTIaHTUYCCKUM TIEPHUOJIOM TOJIOIICHA,
OTpa)KaeT COBPEMEHHBIE PEJKOCTONHBIC TUCTBECHHUY-
svele neca Cesepa Janmsuero Bocrtoka, cMmeHnstommuecs
BOJIM3U TOPHBIX BEPIINH OOMIUPHBIMU 3apOcisiMu Pinus
pumila.

3AKJIIOYEHUE

[IebieBBIe qUArpamMMmbl ocagkoB 03. [omyboe u
[{y4ube 0OHapYKUBAIOT BIIOJIHE OMPENEICHHOE CXOICTBO
U OTPaXkaloT MOCJIeI0BaTeIbHOE U3MEHEHNE PACTUTENb-
HOTO MOKPOBA, MOJYMHEHHOE PErHOHAIBHBIM (pakTopam
KJIMMaTU4ecKoro KOHTposst. HekoTopble paznuuus B crio-
POBO-TIBUIBLIEBBIX XapaKTEPUCTUKAX BBIACJIAEMBIX IbLIb-
LEBBIX 30H, IPOSBUBIIHECS, HAIPUMED, B O0Jiee BEICOKOU
poJIM TPaBSAHUCTBIX U CIIOPOBBIX TAKCOHOB B OCaJKax
03. 'omyboe, pacnonarasmerocst B Te4eHHE TONOIEHA
BOJIM3HM BEpXHEH TpaHMIIBI Jieca, B U3MEHEHUH COEp-
JKaHUA B CHEKTpax MbUIbBIBI OCHOBHBIX KYCTaAPHUKOBBIX
TaKCOHOB OOBACHSAIOTCSA, 110 BCEW BEPOSITHOCTH, Pa3yiny-
HBIM THIICOMETPHYECKUM TMOJIOKEHUEM 03€P, CKOPOCTSI-
MH OCaJKOHAKOIJIeHHs. Pa3HUIIa B BBICOTHBIX OTMETKaX
03. Tonyboe u 03. lllyune coctaBnser 60 M. iMenHo B
3TOM HMHTEpBaje MPOUCXOAHIO U3MEHEHUE BBHICOTHOTO
MIOJIO’KEHUS TPAHULIBI Jieca B IEpBOil OJIOBUHE TOJIOLE-
Ha. Kak oTMeuanocs, OHO OBIIO CBSI3aHO C MOHMKCHH-
€M CpenHHX JIeTHUX Temmeparyp okomno 8300-7900 .
H., BBI3BABIINM 3HAYNTENHEHOE PACIIMPEHUE COOOIIECTB
KaMEHHCTON TYHJIPHI Ha BBHICOTaX COBPEMEHHOW I'paHU-
bl Jieca. TakuM 00pa3oM, MBUIBLIEBYIO JIETOMUCH 03. [0-
my0oe, HaxOAMBIIETOCS B ATOT MEPUOJ] Y BepxHel (win
BBIIIIE) TPAHUIIBI PEAKOCTOMHOTO JIUCTBEHHUYHOTO Jieca,
MOXKHO paccMaTpHUBaTh Kak MepBoOe JUIsi TOPHOH 00IacTH
Cesepa [lanbHero Boctoka cBUAETENBCTBO MOXOJIOAAHUS
KJIUMara B paHHEM TOJIOLICHE.

[TeutbIieBBIE 30HBI B 0caakax o3ep lomyboe u Lly-
Ybe SBISIIOTCS CTPATUTPAPUIESCKUMU ¥ XPOHOJIOTHYE-
CKHMH perepamu. 30Ha Oepesbl, yCTAaHOBIICHHAS B 0CAJI-
Kax HIDKHUX YacTel pa3pes3oB, JaTUPYETCs B HEMPEPHIB-
HBIX MBUIBIEBBIX JieTonmucsx o3ep CeBepa [lanbpHero
Boctoka (3anannas bepunrus) 12.2-9 Tteic. 1. H. OTa
30Ha OTpa)kaeT LIUPOKOE PaCIPOCTPAHEHHE COOOIIECTB
KyCTapHUKOBBIX Oepe3, CMEHUBILIUX TPaBSIHUCTYIO TyH-
Iy, TOCIIOACTBYIOIIYIO Ha OOJIBIICH YaCTH TEPPUTOPHU
Cesepa [lanbHero BocToka B TeueHHE MO3JHETO KPHUO-
xpoHa (u3oTomHas craaus 2) [16] . O3epHbIe MbLUIbIIC-
BbIE JICTONUCHU AJISICKU IIOKa3bIBAIOT, YTO KyCTapHUKOBAs
OepesoBas TyHJpa He Obljla JOMHUHAHTOM PAaCTUTEIHHO-
ctu a0 12 TeIc. 1. H. U ee pa3Butue B BocTounoit be-
PUHTHUHU COOTBETCTBYET BPEMCHH IOSBICHUS OEpe30BOM
TyHJpHI B 3anagHoit bepunrun [16]. HuwxHsasa rpanuna
30HBI Oepe3bl OTBeUaeT IpaHUlle MOPCKUX U30TOMHBIX
craguii 2 v 1 ¥ MOXET ONpeAeNsITh TPAHUILY TUIeiCcTOIe-
Ha ¥ rojoueHa. biuskue gaTUPOBKH HUKHEH TPaHULBI
30HBI Oepe3bl MOMYUYEHbI PU UCCIEIOBAHUH OCaJKOB B
IBYX pasIUYHBIX (uToreorpaduieckux 3oHax Cesepa
Hanbsaero BocTtoka. [Ipu KOMIIEKCHOM UCCIENOBaHUH B
pamMkax MexayHaponaHoro npoekra «Paleoclimatic Re-
cord of Elgygytgyn Lake, NE Russia» ocankoB kpatep-
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HOT'O 03. DJIBIBITBITTBIH, HaXoAsmerocs Ha YyKoTke B
100 kM k ceBepy ot [lomspHoro kpyra (puc. 1, 1. 4), nius
HIDKHEH TPaHUIBl TBUIBIEBOM 30HBI O€pe3Hl MOTyIeHa
paguoymiiepogHas gatuposka 12250+70 n. H. (NSRL-
11028) [20, 31].

[NanuHonornyeckut U paguoyIepoOIHbIA aHaATU3bI
ocankoB 03. Onuk4yaH-4 B CesepHoM [Ipnoxotse (puc. 1,
T. 3), B 80 kM toxxHee 03. [omyboe u 03. llyune, a Tak-
ke ocalkoB 03ep B BepxHekonbiMckoM paiione (03. JIxk.
Jlonnona, Cocennee, puc. 1, T. 6) mokazanu, 4ToO CMEHA
TPaBSHUCTHIX TYHAPOBBIX COOOIIECTB KPYIMHOKYCTapHH-
KOBOH 0epe30Boil TyHAPOU W TUCTBEHHHYHBIMH JIECaMU
Jnatupyercs okono 12.5 Teic. 1. H. [12, 14]. OrmeTum, uto
BECbMa XapaKTepHOI 4epTOl MbUIbLIEBBIX CIEKTPOB 30H
B uHTepBajie 12.2—8 ThIC. J1. H. ABJIETCS OTCYTCTBUE WU
TOJIBKO €MHUYHAsl BCTPEYaeMOCTh MbUIbIBI Haubosee
SPKOTO TPEACTABUTEINSI COBPEMEHHOW PacTUTEIbHOCTH
Cegepa Jlanerero Bocroxka Pinus pumila. IlepBoe 3Ha4m-
TEJIFHOE YBEIWYEHHUE MOCIIe JICTHUKOBOTO HHTEPBAJa CO-
JepXKaHUA B CIIEKTPaxX 0CaIKOB 03. DJIbIBITBITIBIH MbLIb-
sl Pinus pumila natupyercst OKoJio 8 ThIC. J. H., KOT/a
COCHA CTJIaHMKOBas LIUPOKO pacrnpocTpaHsercd Ha AHa-
JbipckoM mockoropse. B Ceseprom Ilpuoxorse B ocan-
Kax 03. DIUK4aH-4 U B COCETHHUX C HUM 03. DJIHMKYaH-3 U
03. DnukuaH-1, kak u B o3epax [omy6oe u lllyuse, nep-
BbIil MUK NBUIBLBL Pinus pumila onpenensercs nNpocioeM
BYJIKaHWYIECKOTO IIeTIa ¢ JaTHPOBKOMN, ONN3KON K IpaHH-
e 6OpeaNbHOTO U aTIaHTHYECKOTO IIEPHOOB rOJIOIeHa —
7650 £ 50 n. H.

HccnenoBanus nmoaaepskaHsl J{aqabHEBOCTOUHBIM
ornenenueMm PAH (mpoextst 12-111-A-09-198, 12-II-
CO0O-08-024), Poccuiickum ornoM (HyHIAMEHTATBHBIX
uccnenoBanuid (mpoekt 12-05-00286), HaunonaabHBIM
Hay4qHbIM ¢oHIOoM CIIIA. MBI BEIpakaeM HCKpPEHHIOIO
6naronapaocts FO.A. Kop3yH 3a momols B MOATOTOBKE
MaTepuaoB.
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Pexomenoosana k nevamu JI.U. [onexo

PM. Anderson, A.V. Lozhkin, P.S. Minuyk, A.Yu. Pakhomov

Environmental changes of the Okhotsk-Kolyma divide from glacial lake sediments during the
Holocene

Investigations of glacial lake sediments, located near the modern altitudinal boundary of larch forest (between
750-810 m absolute elevation), reveal continuous records of vegetation and climate changes over the last
12,000 years in the area of the Okhotsk-Kolyma divide. For the first time, pollen accumulation rates (PAR),
which are suggestive of pollen productivity, were used as a key indicator to interpret the response of alpine plant
communities to climate changes. The palynological data imply that several treeline fluctuations of ~100-200 m
occurred during the Holocene. A belt of tundra, dominated by shrub pine, was first established beyond the
alpine treeline near 7650 + 50 BP. The abrupt appearance of the shrub pine in the study area is characteristic
of a sharp vegetation boundary found in other records from the north of the Far East that corresponds to the
Boreal-Atlantic boundary of the Holocene. The birch pollen zone, which occurs in the earlier portions of the
records, is characteristic of the transition from the Pleistocene to the Holocene.

Key words: Pleistocene, Holocene, pollen zone, Alpine treeline, NE Russia.



