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ABSTRACT. We have performed a comprehensive paleoecological study of the peat bog deposits from
six localities of the Seyakha, Yuribey and Khadytayakha rivers in the subarctic tundra zone on the Yamal
Peninsula. Radiocarbon dating, as well as pollen and plant macrofossil analyses were used to track the
chronological changes of the plant communities on the peninsula along the North-South transect in the
Late Glacial and Postglacial periods. It was found that open woodland with tree birch and spruce existed
in the Yuribey river valley during the Bolling-Allergd interstadial (between 14.7 and 12.7 cal. ka BP).
Shrub tundra with Betula nana was widespread in this area during the Younger Dryas, between 12.6
and 11.7 cal. ka BP, under climatic conditions similar to modern ones. The spread of arboreal species
(Betula sect. Betula, Picea obovata, Larix sibirica) and associated boreal herbaceous plants began later
(between 10.2 and 9.7 cal. ka BP) as climatic conditions improved. The most favorable conditions for
tree birch and larch existed in the Seyakha river valley between 10.2 and 8.7 cal. ka BP, whereas the
best conditions for the same species and spruce in the Yuribey river valley were observed between 10.2
and 4.4 cal. ka BP. It was much warmer than it is today, and open woodland or even closed forests were
widespread. Forest degradation and spread of open landscapes with tundra communities occurred in
the Seyakha river valley after 8.7-8.5 cal. ka BP and in the Yuribey river valley after 4.7-4.3 cal. ka BP.
Climatic conditions became similar to modern ones. Today, arboreal species grow in the Khadytayakha
river valley, forming extrazonal forest communities in the subarctic tundra zones.
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1. Introduction Late Glacial and Holocene based on pollen and plant

) ) ) ) macrofossil analyses of relict peat bog deposits.
The Yamal Peninsula is an Arctic region that

has been actively studied paleoecologically for many
decades. Substantial amount of data has been collected
on the dynamics of the Yamal vegetation during the
Holocene based on palynological studies, analyses of
plant macrofossils and subfossil wood. However, not all
materials are suitable for paleoecological reconstruc-
tions. Plant communities and their dynamics at the end
of the Late Pleistocene are poorly documented. In this
paper, we reconstruct the dynamics of the Yamal plant
communities along the North-South transect during the

2. Materials and methods

Paleoecological reconstructions are based on pol-
len, plant macrofossil, and radiocarbon data obtained
from six sections of the peat bog deposits. These were
studied in the basins of the Seyakha (~70° N; Lapteva
et al., 2024), Yuribey (~68.5° N: Korona et al., 2014),
and Khadytayakha (~67.5° N; Panova et al., 2010)
rivers. Pollen and plant macrofossil analyses followed
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standard methods (Nikitin, 1969; Faegri and Iversen,
1975). We use calibrated radiocarbon ages expressed
as age ranges at 20 (see references for original radio-
carbon dates).

3. Resulits

Palaeobotanical analysis revealed two groups of
pollen spectra and plant macrofossil assemblages typi-
cal of the period from 14.7 to 4.2 cal ka BP. Paleofloras
of the first group are dominated by pollen and macro-
fossils of dwarf birch (Betula nana) and willow (Salix
sp.) with some participation of hypoarctic subshrubs
(Ericales), sagebrush (Artemisia), species of sedge
(Cyperaceae), wild grasses (Poaceae), and tundra forbs.
The second group includes paleofloras with high pollen
content, abundance or sporadic occurrence of vegeta-
tive parts, fruits, and seeds of arboreal plants (Betula
sect. Betula, Larix, Picea obovata).

4. Discussion

The most ancient plant macrofossil assemblages
containing seeds of tree birch (Betula sect. Betula) and
fragments of spruce (Picea sp.) needles were obtained
from the Yuribey river valley deposits. The age of the
assemblages has been established by two AMS *C dates
(14810-14150 and 13070-12720 cal. BP) which corre-
spond to the Bglling—Allergd Interstadial (14.7-12.7 cal
ka BP) (Korona et al., 2014). No pollen data are avail-
able. Open birch and birch-spruce woodlands of the
forest-tundra type with dwarf birch and wet meadow
vegetation were typical of the area during that period.

The pollen spectra and the macrofossil assem-
blage are dominated by dwarf birch, willow, sedge,
including Carex spp. and Eriophorum sp., grasses,
Rosaceae, including Potentilla sp. and Rubus chamae-
morus, Artemisia, Polygonaceae, Ranunculaceae. These
were obtained from the deposits of the first terrace of the
Yuribey river. Their age is confirmed by the *C date of
12.6-11.9 cal ka BP, which correlates with the Younger
Dryas (12.7-11.7 cal ka BP). The total content of arbo-
real pollen in the pollen spectra is less than 15%; arbo-
real macrofossils are absent. During that time, shrub
tundra of dwarf birch with some participation of wil-
low and species of sedges, grasses, and tundra forbs was
dominant. Sagebrush grew in the areas with unformed
turf cover. Today, Artemisia tilesii is widespread on allu-
vial slopes and in areas with disturbed soil cover in the
Yuribey river valley (Rebristaya, 2013).

Wide distribution of open birch woodland
occurred between 10.2 and 8.7 cal ka BP, which corre-
sponds to the Greenlandian stage (11.7-8.2 cal ka BP)
of the Holocene. This is confirmed by an increase in
the abundance of pollen (20-30%) and numerous finds
of Betula sect. Betula macrofossils in the deposits of the
Seyakha and Yuribey rivers. Dated finds of subfossil
birch wood from different locations on the Yamal pen-
insula also correspond to this interval (Kremenetski et
al., 1998). Larch could be found in this woodland up
to ~70°N, whereas spruce up to ~68°N. Fragments of
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larch macrofossils were found along with birch in the
Seyakha river valley, and fragments of spruce (Picea
obovata) along with it in the Yuribey river deposits.
The total content of coniferous pollen in the Seyakha
river deposits constitutes less than 5% (Lapteva et
al., 2024), whereas Picea pollen concentration in the
Yuribey river valley exceeds 10%. Displacement of the
tree birch range to the south of ~70° N is recorded at
the end of the Greenlandian stage around 8.7-8.5 cal
ka BP. This is indicated by disappearance of macrofos-
sils and a decrease in Betula sect. Betula pollen up to
10% (Lapteva et al., 2024). Forest vegetation gradu-
ally degraded there, and subarctic tundra spread. Open
forests or even closed taiga-type forests of tree birch,
larch, and spruce existed in the valleys of the Yuribey
(~68.5° N) and Khadytayakha (~67.5° N) rivers during
the Northgrippian stage (8.2-4.2 cal ka BP), which is
evidenced by the abundance of pollen and macrofossil
finds of these arboreal species and boreal herbaceous
plants (Panova et al., 2010). In addition, dendrochrono-
logical studies confirm that the northern forest bound-
aries gradually shifted southward of ~68° N during
the Holocene period (Hantemirov et al., 2021). Pollen
abundance decreased and macrofossils of spruce and
tree birch disappeared from the Yuribey river deposits
between 4.9 and 4.4 cal ka BP. This confirms the dis-
appearance of arboreal vegetation in the Yuribey river
valley and the formation of open tundra landscapes at
the end of the Northgrippian stage. The tree-ring anal-
ysis (Hantemirov et al., 2021) of the youngest subfos-
sil wood find discovered northward of 68° N indicates
that the tree died in 2419 BC (4370 cal BP), and the
number of trees diminished between 2550 and 2250
BC (4.5-4.2 cal ka BP). Palaeobotanical data (Panova
et al., 2010) and subfossil wood finds (Hantemirov et
al., 2021) show that arboreal vegetation also existed
further south, in the Khadytayakha river valley, during
the Meghalayan stage (~4.2-0 cal ka BP). Today, birch
(Betula pubescens subsp. tortuosa), larch (Larix sibirica),
and spruce (Picea obovata) grow in the Khadytayakha
river valley and form the northern forest boundary and
extrazonal forest communities in Yamal (Rebristaya,
2013).

5. Conclusions

A comprehensive palaeobotanical study and
radiocarbon dating of peat bog deposits of the Seyakha,
Yuribey and Khadytayakha rivers enabled us to recon-
struct the history of the Yamal vegetation changes
along the North-South transect in the Late Glacial and
Holocene.
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KpaTtkoe coobuienne

AMHaMuKa pacTuTeAbHOCTH Amana B [ IMNOLOGY
roroueHe Ha OCHOBe Naneo0bOTaHMUECKHX  [p g T WATER
AAQHHBbIX U3 OTAOXKEHHH PEAMKTOBbIX BIOLOGY

TOPPAHUKOB - — -

Kopona O.M.', Tpopumosa C.C.", XKunnu C.B.?, Jlanresa E.I.'*

T HHcmumym skostoeuu pacmeHuti u sdcueomusix YpO PAH, yi. 8 Mapma, 202, Examepun6ype, 620144, Poccua
2 HiHcmumym apxeostoeuu u smHoepaguu CO PAH, npocnekm Jlagpenmveda, 17, Hogocubupck, 630090, Poccus

AHHOTAILIHS. [IpoBeieHO KOMILJIEKCHOE Majle03K0JIOTHYeCKoe U3yvueHre 03epHO-O0JIOTHBIX OTJIOXe-
HUHA U3 IECTH MeCTOHaxXoXaeHui pek Cesxu (~70° c.mr.), FOpubGer (~68.5° c.i1.) v XagpITasxu B 30HE
cyOapKTHU4YecKUX TyHApP Ha nosiyoctpoBe fAIMasi. Ha ocHOBe pe3yJibTaTOB MaJIMHOJIOTMYECKOro M Kap-
II0JIOTMYECKOr0 MeTOAO0B U AaHHBIX PaAuOyIrJIepoAHOr0 JaTHPOBaHUA MPOCIIeXeHbl XPOHOJIOruieckre
M3MeHeHNs pacTUTeJIbHBIX COOOIIECTB MOJIyOCTPOBA II0 TPAHCEKTeE C ceBepa Ha IoT B I03AHe e JHUKOBBII
U TOcJIeJIeTHUKOBBIN NepUObl. Y CTaHOBJIEHO, B OEJIMHI-asIJIepéAcKoM noTersieHnu (14.7-12.7 Teic.
KaJl. JI.H.) CyIlecTBOBaJIM peKOoJiechsl U3 Oepe3bl IPeBOBUIHOM U eiv B AoJnHe p. I0pubeii. B mozaHeMm
apuace okoJio 12.6-11.7 Teic. KaJl. JI.H. HA JaHHOM TEPPUTOPUU B KJIMMATHUYECKUX YCJIOBUAX OJIM3KUX
K COBPEMEHHHBIM OBLTM PACIpPOCTPaHEHBI KyCTapHUKOBBIE TYHAPHI ¢ Betula nana. Okosio 10.2-9.7 ThIC.
KaJl. JL.H. B CBA3M C yJyullleHHWeM KJIMMAaTHU4YecKHUX YCJIOBHI HAvaJoCh paclpocTpaHeHHe ApeBeCHBIX
nopof (Betula sect. Betula, Picea obovata, Larix sibirica) v COMyTCTBYIOIINX UM 60peaIbHBIX TPaBAHUCTBIX
pacreHuii. HauboJiee GJiaronpusTHeIE YCJIOBUSA [JIsl MpoU3pacTaHus Oepe3bl APeBOBUAHON (GOPMBI U
JIMCTBEHHMUIBI B fonHe p. Cesxu Obuty B mHTEpBasie 10.2-8.7 Thic. KaJl. JI.H., 9THX Xe MOPOJ COBMECTHO
c enbio B fosiuHe p. I0pubeii B untepsasie 10.2-4.4 Thic. Kaj. JI.H. BN pacnpocTpaHeHsl peKoJie-
ChbsA WJIY AaXke COMKHYTHIe Jjieca, KJMMaT ObLI 3HauMTeJIbHO Telslee coBpeMeHHoro. [Tocyie gerpaganuu
JIECHOH! pacTUTEJIBHOCTH B JjosinHax pek Cesaxu nocje 8.7-8.5 Teic. Kaj. Ji.H. u I0pubeii mocie 4.7-4.3
KaJl. JI.LH. paclipoCTpPaHUJIUCh OTKPHITHIE JaHAMAa@TH ¢ TYHAPOBBIMU coobujecTBamu. KinnMaTtuueckue
ycJI0BuA cTaiy OJIM3KKU K COBpeMeHHBIM. B monuHe p. XaapiTasgxa ApeBecHble IOPOAbI IPOMU3PacTaioT B
HacTosllee BpeMsA, GopMHUpPys 5KCTpa3oHaJIbHbIEe JIeCHBIe cOoOo0IlecTBa CpeAu 30HAJIbHBIX cyOapKTuye-
CKUX TYHAP.

Kiouegeie cstoga: naneosK0JIOrus, NbIJIbLA, MaKpPOOCTATKU pacTeHUH, cesep 3anagHon Cubupu, MHTepcTagual
OéTUHT-aJIepén, MO3AHUI Aprac, roJioleH

Jia nutuposaHusa: Kopona O.M., Tpooumosa C.C., Kunnu C.B., Jlantesa E.I'. [[uHaMuka pacTUTEIbHOCTH fIMaa B rojoneHe
Ha OCHOBE MajIe000TaHNYeCKUX JAHHBIX U3 OTJIOXEHUI PeIMKTOBBIX TopdsaHukos // Limnology and Freshwater Biology. 2024.
- Ne 4. - C. 446-451. DOI: 10.31951/2658-3518-2024-A-4-446

1. Beepenne HuyHa. l{enp HacTosAmel paboTH — MPOCIEeIUTh JUHA-

MUKy pacTUTeJIbHBIX coobulecTB fIMaja mo TpaHcekTe
C ceBepa Ha 10T B TeueHUe [03/JHeJIeJHUKOBbA U IoJIo-
I[leHa Ha OCHOBe JaHHBIX [TaJIMHOJIOTUYeCKOro U mnajeo-
KapIoJIori4eckoro aHaJM30B OTJIOXKEHUH PeIMKTOBBIX
TOPGhAHUKOB.

[TonyocTpoB AMas — pernoH ApKTUKHU, aKTUBHO
HU3yyaeMblll B IIaJIe03KOJIOTMYECKOM IIaHe Ha IpoTH-
XKeHUH MHOTuX JecaTuileTuil. K HacTosleMy BpeMeHU
HaKoOIUJIeH [JO0BOJIBHO OOMIMPHBIY Marepuas Mo JUHA-
MHKE pacTUTEJIBHOCTU IMOJIyocTpoBa flMan B roJio-
IleHe Ha OCHOBE pe3yJIbTaTOB MaJIMHOJIOTMYECKOIO
U3y4YeHUs, aHAIN3a PacTUTEJIbHBIX MaKpPOOCTAaTKOB U
c6opoB cy6GhOoCCUIBHON JpeBECHHBI, HO He BCEe Mare-
puasbl IPUTOAHBI MAJIE03KOJIOTUYECKUX PEKOHCTPYK-
uuii. Uadopmanmsa o pacTUTEbHBIX COOOIIECTBaX U
UX AVHaAMHKe B KOHIle MO3QHero IlelicTolieHa edu-

2. MaTtepuanbl U MEeTOAbDI

OCHOBOHM [JI1 MAJIEO3KOJIOTMYECKUX PEKOH-
CTPYKLUII TOCIYXWJIN IbUIBLA, MaKpPOOCTAaTKU pac-
TEHU W paAuoyTJIepoJHble MOaThl, IMOJIyYeHHBIE N3
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W3yYeHHBIX HaMM IIEeCTH pa3pe3oB 03epHO-60JI0T-
HBIX OTJIOXeHUH B GaccediHax pek Cesxa (~70° c.m;
Lapteva et al., 2024), IOpuGeit (~68.5° c.ur.; Kopona u
ap., 2014) u Xagsirasxa (~67.5° c.u.; ITaHoBa u 1p.,
2010). IMTanuHOIOTMYECKUH U Majle0KapIoJIOrNYecKuit
aHaJIU3Bl BHIMOJIHEHBI 1O CTAaHAAPTHBIM METOAUKAM
(HukutwH, 1969; Faegri and Iversen, 1975). B naH-
HOU paboTe HCMOJB3yeTCs KaJuOpPOBaHHBIN BO3pacT
(20) paguoyrJIepoHBIX AaT, MepBUYHASA MHGPOPMAIUs
COIEPXKUTCA B YKa3aHHBIX MyOJIUKaIHAX.

3. Pe3ynbTarthbl

Ananu3 naseo00TaHWYECKUX OAHHBIX [OKasal,
YTO MOJIyuYeHHble pPa3HOBO3PAacCTHBbIE IbLIbLIEBHIE CIIEK-
TPhl 1 KOMILJIEKCBI MaKpOOCTaTKOB pacTeHUl, XapakKTe-
pusywlue nHTepBa ot 14.7 go 4.2 xaj. J.H., MOXHO
pasfesnuTh Ha ABe Ipynnsl. B maneodsiopax nepBoi
rpymmsl npeobyagaeT NbUIbIIA U MaKPOOCTATKU KapJiu-
koBoi Gepesku (Betula nana L.) u uBH (Salix sp.) npu
y4acTHU TUMoapKTuieckux KycrapHuukoB (Ericales),
noJibiHU (Artemisia), BugoB ocok (Cyperaceae), qukopa-
cTymux 3y1akoB (Poaceae), TyHApPOBOrO pa3HOTPAaBbA.
Bo BTOpYyIO rpynny oO0berHeHb! N1ajeodophl ¢ BHICO-
KHM cojfiepaHKeM MbUIbLBL, 001INeM UK eJMHUYHBIM
MIPUCYTCTBHEM BereTaTUBHBIX 4acTel, IIJIONOB U CeMAH
apeBecHBIX pacteHuil (Betula sect. Betula, Larix, Picea
obovata).

4. 06cyxpeHue

Haub6oJsiee npeBHHE KOMILJIEKCH MaKpPOOCTAaTKOB
pacTeHuUil cofiepxariye ceMeHa Gepe3bl APeBOBUIHON
(Betula sect. Betula) v pparmeHTH XBOUHOK ey (Picea
Sp.) TOJIy4ueHBl U3 OTJIOXeHUl B goyuHe p. HOpubeii.
Bo3pacT KOMILJIEKCOB yCTaHOBJIEH MO JByM AMS C
natam 14810-14150 u 13070-12720 kaj. JI.H., KOTO-
pBle COOTBETCTBYIOT WHTepcTafuasy O&JUINHTr-asie-
pén (14.7-12,7 Teic. kan. n1.H.) (Kopona u gp., 2014).
ITeIbLieBble TaHHBIE OTCYTCTBYIOT. B 9TO BpeMms GbLIU
pacnpocTpaHeHb 6epe3oBble U Hepe30BO-eJIOBEle pel-
KOJIechs1 JIECOTYHIPOBOTO THIIA C epHUKOM U 0O0JIOT-
HO-JIyTOBOY PaCTUTEJIBHOCTBIO.

[TbutbLieBble CIIEKTPHl U KOMILJIEKC MaKpoo-
CTaTKOB € JOMHHHPOBaHMEM KapJHKOBOH Oepe3ky,
UBBI, OCOK, B TOM umciie Carex spp. u Eriophorum sp.,
31akoB, Rosaceae, B ToM uuciie Potentilla sp. u Rubus
chamaemorus, Artemisia, Polygonaceae, Ranunculaceae
MOJIYYeHH U3 OTJIOXXEeHUI nepBoi Teppack p. I0pubeii,
BO3pacT KOTOPHIX MOATBepXkAéH *C matou 12.6-11.9
TBHIC. KaJI. JI.H., YTO COOTHOCUTCS C ITOA3HUM JIpHacoM
(12.7-11.7 tbic. kan. j.H.). CymMMapHOe cojiepXaHue
IIBLIBIIEL JIEPEBbEB B MBLIBIEBEIX ClIeKTpax MeHee 15%,
MaKpOOCTaTKU JiepeBbeB OTCYTCTBYIOT. B 3TO Bpems
KyCTapHUKOBBIE TYHAPHI U3 KapJINKOBON Oepe3Ku Npu
y4acTHUU MBHL U BUJIOB OCOKOBBIX, 3JIAKOBBIX U TYHAPO-
BOTO pa3HOTpPaBbs JIOMUHUPOBAIN. B MecToobuTaHMAX
¢ HechOPMUPOBAHHHIM [I€PHOBBIM IIOKPOBOM IIPOM3-
pacraJsia noJiblHb. B HacTosIee BpeMs Ha aJUIIOBUAJIb-
HBIX CKJIOHAX U y4YacTKaX C HapyIIeHHbIM IOYBEHHBIM
MOKpoBOM B fosinHe p. HOpubeil npouspacraer mpeu-
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MyliecTBeHHO Artemisia tilesii (Pe6pucras, 2013).

[Iupokoe pacnpocTpaHeHHe Gepe30BHIX pelKO-
JieCHii IPY yYaCTUN JINCTBEHHUIIBI BIUIOTH 110 ~70° c.11.
U esu 0 ~68.5° .11, BBIsABIEHO B uHTepBaje 10.2-8.7
KaJl. JI.H., KOTOPHII COOTBETCTBYeT I'peHJIaHACKON CTa-
auu (11,7-8,2 Thic. Kai. JI.H.) rojioneHa. O6 3ToM CBU-
JIeTeJIbCTBYIOT yBeJinueHne o6minA nbuiblsl (20-30%)
1 MaccoBble HAXOJIKM MaKpoocTaTKoB Betula sect. Betula
B OTJIOXEHUsIX B paiioHe pek Cesxa u IOpubeii. Takxke
JaTHpOBaHHbIE HAXOJKU MOJIyUCKOIIaeMOU ApeBeCHHB
6epes3bl U3 pa3HBIX TOYeK fIMajia COOTBETCTBYIOT 3TOMY
Bo3pacTHoMy uHTepBasly (Kremenetski et al., 1998).
Bmecrte c Gepe3oit oOHapyXeHbl (pparMeHTH MaKpOo-
CTaTKOB JIMCTBEHHUIBl B JosjuHe p. Ceaxu, a BMecTe
¢ Herl eu (Picea obovata) B oTJiokeHUsAX p. IOpuGeri.
CyMMapHoOe cojepXaHue MbLIbLB XBOMHBIX IOPOJ B
oTioxeHusax p. CeAaxu cocrasisAeT MeHee 5% (Lapteva
et al., 2024), a B nosuHe p. FOpubeii cogepxanue Picea
npessbimaeT 10%. CMenieHue apeasia 6epessl ApeBOBU/I-
HOM K tory oT ~70° c.u. ¢pukcupyercs okoJio 8.7-8.5
KaJl. JL.H. B KOHIle TPeHJIaHJCKOH CTaAuy II0 MCYe3HO-
BEHUI0 MaKpOOCTAaTKOB U YMeHbIIEHNIO UL Betula
sect. Betula o 10% (Lapteva et al., 2024). ITocTeneHHO
JlecHasA pacTUTEJIBHOCTb 3[lech JerpaaupoBajia U pac-
IIPOCTPAHUJINCh cy0apKTHU4ecKrde TyHApPH. B nosnHax
pex I0puGeit (~68.5° c.ir.) u Xagpitasxa (~67.5° c.mr.)
peliKoJiechs WU Aaxe COMKHYTHIE Jieca TaeXXHOI'o TUIIA
13 Oepe3bl APeBOBUAHOMN, JIMCTBEHHUIIB U €JIU Cyllle-
CTBOBWIM B TeueHHe CEeBepOrpUIINMAHCKON CTaauu
(8,2-4,2 TBIC. KaJIL. JI.H.), YTO MOATBEpXAaeTcs OOUIneM
IIBLJIBIBI ¥ HAXOJJKaMM MaKpOOCTaTKOB 3THX JIpeBECHBIX
nopo/ 1 6opeasibHBIX TPaBAHUCTHIX pacTeHuil ([TaHoBa
u 1p., 2010). B Toxe BpeMs B TeueHUU 3TOrO MHTEp-
Bajla roJiolleHa IIPOUCXOAWJIO IIOCTeleHHOoe cMelle-
HUe K 1ory oT ~68° c.II. ceBepHON IpaHUIIbl Jieca, YTo
NOATBEPXJaeTcsA JeHIPOXPOHOJIOTMYECKHMHU HCcIie-
JoBaHusaMHu (XantemupoB u fp., 2021). CokpaieHue
00uIMA MBUIBLBL U UCYe3HOBEHHE MaKpOOCTaTKOB ejIn
u Oepe3pl JPeBOBUIHOHN B OTjoXeHUsAX p. Hpubeit
Habmrogaercs B nHTepBase 4.9-4.4 Teic. KaJl. J.H. 1OA-
TBepXJaeT MCUYe3HOBeHNe JIpeBeCHON pacTUTEeJIbHOCTU
B foJyinHe p. FOpubeii u popmMupoBaHuie OTKPBITHIX TyH-
JIpOBBIX JIaHAMA(TOB B KOHIlE CeBepOrpUNIHAHCKON
craguu. CorjiacHo pe3yJbTaTaM JIpeBeCHO-KOJIbIIeBOT0
aHasM3a MoJIyUCKOoIlaeMol ApeBecHHHl (XaHTeMupoB U
Iap., 2021), nocyieqHee U3 HalJeHHBIX K HACTOSAIMIEMY
BpeMeHU JepeBbeB ceBepHee 68° c.ml. noru6so B 2419
r. o H.3. (4370 xaj. J.H.), a coKpallleHle YHCJIEHHO-
CTU JiepeBbeB MPOUCXOAWJIO B MHTepBajie 2550-2250
IT. 10 H.3. (4.5-4.2 ThIC. KaJI. J.H.). IOXHee, B qoJI1He
p. XanplTasgxa ApeBecHas pacTUTEJIBHOCTh CyI[eCTBO-
BaJjia TakXe B TeueHUe Merxajarckou ctaguu (~4,2-0
THIC. KaJI. JI.H.), O YeM CBHU/IeTeJIbCTBYIOT [1aje000TaHu-
yeckue faHHble (ITaHoBa u Ap., 2010) 1 HaX0AKU MOJIY-
rncKonaemMon fpeBecuHbl (XaHTeMHUpoB u Op., 2021). B
HacTosllee BpeMsa OGepe3a ApeBoBUAHON rpymnsl (Betula
pubescens subsp. tortuosa), muctBenHuna (Larix sibirica
L.) u enp (Picea obovata) mpou3pacTawT B AOJIMHE P.
XanpiTasxa, (GOpMUPYIOT CeBepHyH TIpaHHUIy Jeca
1 3KCTpa3oHaJIbHBIE JiecHBle coolilecTBa Ha fMaie
(Pebpucras, 2013).
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5. 3akniouenue

Pe3ysyipTaThl KOMILUIEKCHOTO IajyieoboTaHUYe-
CKOTO W3y4YeHUs U paJUuoyIJIEPOSHOTO NaTHUPOBAHUS
03epHO-00JI0THBIX OTJIOXeHUul pek Cesxa, IOpubeii u
XagpITasgxa NO3BOJIMUIM BOCCTAHOBUTH HCTOPHUI0 M3Me-
HEHUI pacTUTeJIbHOCTU fIMaa o TpaHCeKTe ¢ ceBepa
Ha 10T B TeUeHUe [T03JHeJIeHUKOBbS U IoJIOIeHa.
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