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ABSTRACT. This paper provides the first paleolimnological studies performed in the upper Kama basin
(Perm region). These yielded a detailed pollen record characterizing the changes in the natural con-
ditions of the transition from the periglacial environment of the Late Glacial period to the interglacial
conditions of the Holocene between 14.15 and 10.0 cal ka BP. It was found that open birch woodland
with larch existed in the Allergd period (14.15-12.7 cal ka BP) and was replaced by larch forest-steppe
during the Younger Dryas (12.7-11.5 cal ka BP). The spread of spruce began in the early Holocene
between 11.5 and 10.7 cal ka BP, whereas open larch and spruce woodlands became dominant between
10.7 and 10.0 cal ka BP. Quantitative palaeoclimatic reconstruction reveals that the average tempera-
ture of the warmest month (July) and the annual precipitation were considerably lower than modern
values. The average July temperature increased from 10 to 16°C between 14.15 and 12.7 cal ka BP.
Then, small fluctuations within 1°C occurred between 12.7 and 10.0 cal ka BP. The average annual pre-
cipitation was 200-300 mm below modern values between 14.15 and 10.7 cal ka BP and reached them
only after 10.7 cal ka BP.
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1. Introduction Kopytov et al., 2024 in this issue). We selected 102

samples 2-5 cm thick for laboratory pollen analysis.
Processing of the samples was performed according to
the standard method (Faegri and Iversen, 1975). The
biomes were reconstructed following the methods in
Prentice et al., 1996. Palaeoclimatic parameters for
the average temperature of the warmest month (July)
and annual precipitation were calculated using transfer
functions and following the weighted averaging partial
least squares (WA-PLS) method (Juggins, 2007, Cao et

We have performed the first studies of the lacus-
trine deposits in the upper Kama basin. Previously, only
few palaeoecological data were obtained for this area
(Nazarov et al., 2020; Demakov et al., 2023; Lapteva et
al., 2023). The purpose of this study is to reconstruct
the dynamics of vegetation and climate in the upper
Kama basin during the Late Glacial period and early
Holocene using a detailed pollen record from the Lake

Novozhilovo deposits.

2. Materials and methods

The NZH-1 core (60°19’18.5”N, 55°25’15.6”E)
of 5.2 m thick was taken using the Livingstone cor-
ing equipment in 2022-2023 during winter time (see

*Corresponding author.
E-mail address: lapteva@ipae.uran.ru (E.G. Lapteva)

Received: June 10, 2024; Accepted: July 02, 2024;
Available online: August 26, 2024

481

al., 2020).

3. Resulits

The lithological and radiocarbon analyses show
that gyttja deposits at depths of 5.2-3.5 m accumulated
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in the Late Glacial period and early Holocene between
~14.15 and 10.0 cal ka BP (see Kopytov et al., 2024 in
this issue). The changes in the taxonomic composition
and pollen content indicate two groups of pollen spec-
tra typical of this period. The first group (5.2-4.0 m,
14.15-10.7 cal ka BP) is dominated by pollen of her-
baceous plants (approximately 60%) and shrubs (18-
75%), mainly dwarf birch (Betula sect. Apterocaryon
= B. sect. Nanae, 15-70%) and sagebrush (Artemisia,
25-45%) with tree birch (Betula sect. Betula = B. sect.
Albae, 10-30%) and sporadic occurrence of larch pol-
len and stomata (Larix). Pollen from other coniferous
species (Picea, Pinus) is wind-drifted, as indicated by its
content of less than 5%. The second group (4.0-3.5 m,
after 10.7 cal ka BP) is dominated by arboreal pollen
(70-82%). The pollen spectra reflect a decrease in the
percentage of dwarf birch (less than 15%) and sage-
brush (5-10%). There is a maximum of spruce (Picea,
up to 55%), while larch is also present. Stomata of
these coniferous trees were also found.

Biome reconstruction suggests a biome mainly of
cold deciduous forests between ~14.15 and 10.0 cal
ka BP. It must be noted that no full analogues of the
Late Glacial vegetation exist in the modern vegetation.
Therefore, data interpretation also reflects the tundra
and steppe biomes. The tundra biome scores had grad-
ually decreased by 12.7 cal ka BP, whereas the steppe
biome reached its maximum between 12.7 and 12.0 cal
ka BP.

Reconstructed July temperature for the studied
period is lower than modern values (17°C). However,
its sharp increase is observed from 10 to 16°C between
~14.15 and 12.7 cal ka BP, followed by the fluctua-
tion of its values within +1°C. Reconstructed annual
precipitation was 200-300 mm below modern levels
between ~14.15 and 10.7 cal ka BP. It reached modern
values of 600 mm/year after 10.7 cal ka BP.

4. Discussion

Allerad (14.15-12.7 cal ka BP). High content of
green algae colonies with the maximum concentration of
Pediastrum (119-465x10° colonies/g) and Botryococcus
(up to 20x10° colonies/g) shows favourable condi-
tions for phytoplankton in low flow or standing waters
with high content of organic material. The total pollen
concentration (100-500x10° grains/g) indicates good
biological productivity of the landscapes during that
period. Periglacial open birch woodland with larch,
dwarf birch and willow was widespread. Sedge and
grasses with forbs formed semi-aquatic and meadow
communities. Ephedra, sagebrush and goosefoot grew
in areas with unformed turf cover and dry places with
poor rocky and sandy soils. The reconstructed average
July temperature shows an increase from 10 to 16°C.
The annual precipitation is about 400 mm/year.

Younger Dryas (12.7-11.5 cal ka BP). The total
pollen and algae concentration decreases sharply,
which shows a rapid deterioration of the conditions,
and thus, a decline of the biological productivity of the
landscapes and the lake. Open periglacial landscapes
were widespread. The area was dominated by sage-
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brush and goosefoot with Ephedra, Plumbaginaceae
and Caryophyllaceae species, communities of sedges,
grasses and forbs, shrub thickets of willow and dwarf
birch. Larch resistant to environmental extremes
formed open larch woodland. The predominance of
sagebrush pollen (30-45%), the presence of xerophyte
pollen, percentage reduction of tree birch to the mini-
mum values (less than 10%) and the large steppe biome
indicate climate aridization between 12.7 and 12.0 cal
ka BP. The reconstructed precipitation parameters are
300-350 mm/year. No significant changes in July tem-
perature are recorded.

Early Holocene (11.5-10.0 cal ka BP). The pol-
len spectra between 11.5 and 10.7 cal ka BP reflect a
certain increase in the total pollen content and abun-
dance of spruce, tree and dwarf birch, with a decrease
in sagebrush. The tundra and steppe biomes have sim-
ilar scores, but the biome of cold deciduous forests
dominates. Such changes might reflect the expansion of
forested areas and the reduction of steppe areas under
improved climatic conditions with increased humid-
ity. There is a gradual increase in annual precipitation,
though it is still not at modern values. A sharp increase
in precipitation up to 600 mm/year is recorded between
10.7 and 10.0 cal ka BP. This correlates with the dom-
inance of arboreal pollen (over 70%), mainly of spruce
(40-60%) with larch and tree birch. The percentage
of steppe and tundra components decreased. Similar
changes characterize the spread of larch-spruce wood-
land with dwarf birch after 10.7 cal ka BP.

5. Conclusion

Pollen data from the Lake Novozhilovo core
enabled us to perform the first reconstruction of the
changes in vegetation and climatic conditions of the
Late Glacial period and early Holocene in the upper
Kama basin. It was found that periglacial birch wood-
land/forest with larch existed in the Allergd period.
Periglacial larch forest-steppe replaced it during the
Younger Dryas due to climate aridization. More humid
conditions in the early Holocene, as compared to the
Late Glacial period, resulted in the spread of larch and
spruce woodland.
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AHHOTAILIHUS. Brnepsrie aja 6acceiiHa Bepxueii Kamenl (IlepMmckoe Ilpenypajsibe) mpoBefieHBl Iajieo-
JIMMHOJIOTUYECKHe HCCJIeJOBaHNsA, B pe3yjbTaTe KOTOPHIX IOJIy4eHa JeTasibHas NaJWHOJIOrnyecKas
JIETONKCh, XapaKTepu3ylollas u3MeHeHNsA IPUPOAHBIX YCIOBUI Ilepexoia OT epUrjAliaIbHbIX 00CcTa-
HOBOK MO3JHEJIeJHUKOBbA K MeXJIEQHUKOBBIM YyCJIOBUAMMU roJiolneHa B MHTepBase oT 14.15 go 10.0
THIC. KaJl. JI.H. BeIABJIeHO, 4TO Oepe3oBble peAKOJechbA IIPU yYacTUM JIMCTBEHHUI[BI CYLIECTBOBAJIU B
anepéne (14.15-12.7 Thic. KaJl. JI.H.), KOTOpbIe B Mo3AaHeM apuace (12.7-11.5 Teic. Kajl. J.H.) CMeHU-
JINCh JINCTBEHHUYHOI JiecocTemnblo. PacrpocTpaHeHue el Havyaloch B PaHHEM roJiolileHe B MHTepBaJie
11.5-10.7 ThIC. KaJj. JI.H., a JUCTBEHHUYHO-EJIOBbIE PEOKOJIeChs CTajJd AJOMUHUPOBAThb B WMHTEpBaJie
10.7-10.0 ThIc. Kan. Ji.H. COrJlacHO KOJIMYECTBEHHON PEKOHCTPYKI[UM MaJjIeOKJINMAaTHYECKUX TOKa3a-
TeJleli, cCpeH:AA TeMIlepaTypa caMoro TeIlJIOro MecsAla (1ioJib) U CpeJHEerofoBoe KOJINYeCTBO 0CaaKOB
OBUIM 3HAUMTEJIbHO HIXKE COBPEMEHHBIX IIapaMeTpoB. Bo3pacTanue cpeJHeUI0JIbCKON TeMIepaTyphl
ot 10 no 16°C nHabGiiomaerca B uHTepBajie 14.15-12.7 Teic. Kaj. JI.H., a 3aTeM HeOoJiblne Kojeba-
HUA B npefenax 1°C npoucxoauiau B nHTepBase 12.7-10.0 Teic. kai. j.H. CpegHeroqoBoe KoJan4ecTBO
ocazikoB 6b10 Ha 200-300 MM HUXKE COBPEMEHHOI'0 ypoBHA B nHTepBajie 14.15-10.7 Tvic. Kai. JL.H. U
JIOCTUTJIO ero ToJibko mocJjie 10.7 Thic. Kajl. JI.H.

Kitiouegsle ctoga: maneosKoJIOrys, MaJIMHOJIOTHA, CeBepo-BOCTOK BocTouHo-EBponelickoii paBHUHEL, ajLiepén,
MO3HUI pyac, paHHUU T'OJIOI[eH

A mutupoBanus: Jlantesa E.I'., Pymaa H.A., 3apenkasa H.E., KoneiTtoB C.B., CanHukoB IL.IQ. PeKOHCTpyKIUA HpUPOI-
HOU cpeJbl TO3[HEJeQHUKOBBS Y PAHHEr0 TOJIONeHA MO pe3yJibTaTaM IaJIMHOJIOTHYECKOTO W3Y4YeHUs TOHHBIX OTJIOXKEHUH
o3epa HosoxuioBo (Ilepmckoe IIpenypasibe, Poccus) // Limnology and Freshwater Biology. 2024. - Ne 4. - C. 481-486.
DOI: 10.31951/2658-3518-2024-A-4-481

1. BBeaenue

HccnenoBaHuss JOHHBIX OTJIOXKEHUI O3€p BHeEp-
BBIe MpoBefleHkl B 6acceiiHe BepxHeil Kambl, A1 KOTO-
poro paHee ObLIM MOJIy4YeHbI JIUIIb e JUHUYHbIE TaJIe03-
kosiornueckue AanHele (Hazapos u ap., 2020; lemakos
u ap., 2023; Lapteva et al., 2023). Lless rcciiefoBaHUA
— PEeKOHCTPYHpOBaTh AWHAMUKY PacTUTEJIbBHOCTU U
kiuMata bacceiiHa BepxHeil Kambl B no3gHesie JHUKO-
Bbe U paHHEM I'oJIolleHe Ha OCHOBe JeTaJIbHOU IbLIbIe-
BOM 3aMMCU U3 JOHHBIX OTJIOXeHUH 03. HOBOXIIIOBO.

*ABTOp [JIS TIEPEIUCKH.
Anpec e-mail: lapteva@ipae.uran.ru (E.T. JlanteBa)

INocmynwna: 10 utona 2024; IIpunama: 02 vt 2024;
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2. MaTepuanbl U MEeTOAbDI

KepuNZH-1 foHHBIX OTI0XeHN 03. HOBOXIMJIOBO
(60°19’18.5”N, 55°25’15.6”E) MOITHOCTBIO 5.2 M ObLI
oTobpaH ¢ nomomipio Oypa JluBuHrcrona sumon 2023
roga (geranu cm. KomsiToB U fip., 2024 B 3TOM U3Aa-
Huu). 1A naJuHOJIOrNYeckoro usydeHus B Jjabopa-
TOPHBIX YCJIOBUAX ObLIU 0TOOGpaHb 102 o6pa3ia Moil-
HOCTBI0 10 2-5 cM. JTabopaTopHas o6paboTka 06pa3os
BHIIIOJTHEHA MO cTaHAapTHON Mertoauke (Faegri and
Iversen, 1975). Tun pacTuTe/JbHOCTU OIpejesieH Ha

© ABrop(s1) 2024. DTa paboTa pacnpocTpaHsi-
eTcs o MexIyHapoJHo! jiutieH3uel Creative
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ocHoBe MeToja Ouommusaunuu (Prentice et al., 1996),
MaJIeoKJIMMaTUYeCKUe MapaMeTphl Ui CpedHEN TeM-
rmepaTrypsl CaMoOro TEIJIoro Mecsma (Miojib) U cpeaHe-
rOJIOBOT'O KOJIMYECTBA OCAZKOB PACCUUTAHBI HA OCHOBE
TpaHcdepHbIX GYHKIUI ¢ TPUMeHEeHNeM MeTOa Cpefl-
HEB3BEIIEHHBIX APOOHBIX HAMMEHBIINX KBaJpaToB
(WA-PLS) (Juggins, 2007, Cao et al., 2020).

3. Pe3ynbTarthbl

CorylacHO AaHHBIM JIUTOJIOTMYECKOTO U pajiui-
OYTJIEpOJTHOTO AaHAaJIM30B, OTJIOXKEHUs calpomnesyisi B
auanaszoHe riyouH 5.2-3.5 M HakamIMBajUCch B IMO3-
[HeJIeAHUKOBbe U paHHEM TroJiolleHe B MHTepBajie OT
~14.15 no 10.0 TeIc. Kaj. j.H. (metasu cM. KonbITOB 1
ap, 2024 B stoM uzganuu). Ilo M3MeHeHHNI0 TaKCOHO-
MHYEeCKOT0 COCTaBa U CoJiep>KaHus MBI bLIbIIEBbIE
CIIeKTpPHI, XapaKTepusymwlrue o003HauYeHHBI BO3pacCT-
HOU MHTepBaJl, MOXHO pa3fe/iuTh Ha JBe Trpynmnsl. B
nepsoii rpynne (5.2-4.0 M, 14.15-10.7 ThIC. KaJ. JI.H.)
npeoOJiafjaeT MbUIbI[A TPABAHUCTHIX pacTeHUil (0K0JI0
60%) u kycrapHukoB (18-75%). OcHOBHOI (OH cO3-
Jal0T KycTapHUKOBbIe 6epe3sl (Betula sect. Apterocaryon
=B. sect. Nanae — 15-70%) u nosnbiHb (Artemisia —
25-45%) mpu yvactuu Gepe3sl ApeBoBuIHON (Betula
sect. Betula = B. sect. Albae — 10-30%) 1 e qUHNYHBIX
MBUIBIEL U yCThUL JicTBeHHUIB (Larix). Isiiblia Apy-
rux xBoHHbIX nopop (Picea, Pinus) siBnsetcs AajibHe3a-
HOCHOM, Ha YTO yKa3bIlBaeT ee coAepxaHue MeHee 5%.
Bo BTopoii rpymme (4.0-3.5 M, nocse 10.7 ThIC. Kail.
J.H.) JAOMUHHpYeT MbUIblla JpeBecHbXx mnopox (70—
82%). B mpuIBIEBBIX crieKTpax Ha (OHe yMeHbIIeHNA
cofepXaHUsA KyCTapHUKOBbIX Oepe3 (MeHee 15%) u
nosibiHu (5-10%) Habmogaetrcsa makcumywm enu (Picea
— 1o 55%) u npucyTcTBUE JIMCTBEHHUI[BI, TaKXe 0OHa-
PYXeHBI YCThUIlA 3TUX XBOMHBIX MIOPOJ.

[To pesysnbraTam GuoOMM3aAIUU OWOM XOJIOLHBIX
JIMCTOMAAHBIX JIeCOB AOMUHUPYeT B HHTepBajie OT
~14.15 po 10.0 teiC. Kan. j.H. CileAyeT OTMETUTh, YTO
MOJIHBIX aHaJIOTOB PACTUTEJIBHOCTU MO3qHeJeJHUKO-
BbSl He CyILI[eCTBYeT B COBPEMEHHOCTH, MO3TOMY IpU
UHTepIIpeTallui AaHHBIX YUYUTBHIBAJIU BKJIa[ TYHIOPO-
BOI'0 U CTENHOro OMOMOB. YesibHBIII Bec 6LioMa TyH-
ApHI TIOCTeNeHHO yMeHbInaeTcs Kk 12.7 Thic. Kaj. JI.H.,
B TO BpeMs KakK Bec CTelHOro 6riomMa CTaHOBUTCA Hau-
6ospmIM B HTepBajie 12.7-12.0 TeiC. Kal. JI.H.

Jluisa paccMaTprBaeMoro BO3pacTHOTO MHTepBasia
PeKOHCTpyHpOBaHHAas TeMIlepaTypa HI0Jisl HUXe coBpe-
MeHHBIX 3HaueHUi (17°C), HO HabJI0aeTcsA ee pe3Koe
Bo3pactaHue ot 10 go 16°C B quanasoHe ot ~14.15 no
12.7 ThIC. KaJI. JI.H., a 3aTeM ee 3HauYeHHUs KOoJebII0TCs
B Ipefeniax *+ 1°C. PekoHcTpyupyeMoe cpeqHerogoBoe
KOJIMYeCTBO OCAAKOB HUXe COBPEMEHHOro YPOBHA B
cpegHeMm Ha 200-300 MM B uHTepBasie oT ~14.15 mo
10.7 TBIC. KaJI. JI.H. U JOCTUTAaeT COBpPeMeHHBIX 3Haye-
HUU okosio 600 mm/To mocsie 10.7 ThiC. KaI. JI.H.

4. 06cyxpeHue

Asutepéd (14.15-12.7 Thic. KaJ1. J.H.). Beicokoe
coJiepXXaHre KOJIOHUU 3eJIEHBIX BOJOPOCJIEN ¢ MaKCU-
MaJIbHOW KOHIleHTpanue BumoB Pediastrum (119-465
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THIC. KOJIOHUI/T) ¥ Botryococcus (1o 20 ThIC. KOJIOHMIL/T)
yKasblBaeT Ha OJIaronpuATHbIE YCIOBUA JJI pa3BUTHUA
(duTonIaHKTOHA B YCJIOBUAX CJIaOOIIPOTOYHOM UJIU CTO-
A4ell BOABI C BBICOKHM COJiepXKaHHUeM OpraHHYecKoro
BemecTBa. OOmasa BbICOKas KOHILIEHTPAIUA IIBLIBIBI
(100-500 TBIC. 3epeH/T) CBUAETEIBCTBYET O XOpOIIeH
610JIOTMYecKOll IMPOAYKTUBHOCTH CYIeCTBOBAaBIIMX
JanmmadToB. Bl pacrnpocTpaHeHbl NepUrjAnlalb-
Hble Oepe30Bble PeAKOJIeChA € yYacTHeM JIMCTBeHHULIBL,
KyCTapHHUKOBEIX 6epe3 1 uBbl. OCOKY U 3JIaKU NPU yya-
CTUU pa3HOTpaBbsA (GOPMHUPOBAIU NPUOPEKHO-BOAHBIE
U JIyroBble coobmecTBa. ddeapa U MapeBO-NOJIbIHHBIE
rPYNIIMPOBKY 3aHMMAaJ{ He3aJlepHOBAaHHBIE y4YacTKU
U cyxue MecroobuTtaHus ¢ OeJHBIMHU KaMeHUCTHIMU
1 necyaHeIMU InouBamu. HabusromaeTcsas Bo3pacTaHue
PEKOHCTPYHPOBAaHHOU cpeAHell TeMIlepaTyphl UI0JId OT
10 mo 16°C. KosnmuecTBO 0OCaJIKOB COCTAaBJIAJIO OKOJIO
400 mMm/TO.

ITo3dnuti dpuac (12.7-11.5 ThIC. KaJ. JL.H.).
OOmias KOHI|eHTpauysA MbUIbLEI M BOJOPOCJIEH pe3Ko
COKpaliaeTcs, 4TO yKas3blBaeT Ha pe3Koe yXyAlleHHe
yCJIOBUH, U KaK cJIe[ICTBUE, CHIDKeHNe OHOIorhnYecKon
IPOAYKTUBHOCTH JIAHAWA(TOB M caMoOro BojoeMa.
Beuin pacnpocTpaHeHBl OTKpPBITBIE JIAHAMAQTH Iepu-
riaAnMaibHoro tuna. Ilpeo6siagany MapeBo-I0JIbIHHEIE
rPyNIUPOBKU € 3¢epol, BUAAMMU CBUHYATKOBBIX U
rBO3IMYHBIX, OCOKOBBIMH M 3JIaKOBO-Pa3HOTPaBHEIMU
coo0llecTBaMy, KyCTapHHKOBBIE 3apOCiM U3 UBH U
KyCTapHUKOBHIX Oepe3. JIucTBeHHHIa, CIocoOHaA
BBIIepXHUBATh dKCTpeMaJibHbIe YCJI0BUA, GopMUpoBaia
JIUCTBEHHUYHEIe pefkosiechs. [IpeobyiagaHrie MbLIbLEI
nosibiHu (30-45%), npucyTCTBUE NBUIBLIBI KCepo(pUTOB,
CoKpaleHue JoJ11 6epe3bl APeBOBUAHON 10 MUHUMyMa
(meHee 10%) 1 HanOOJIBIIIUK BEC CTEITHOro O1ioMa CBU-
JleTeIbCTBYIOT 00 apyau3aluy KjiuMaTa B HUHTepBaJie
12.7-12.0 TeIC. KaJ. J.H. PeKOHCTpynpoBaHHbIEe Iapa-
MeTpBl KOJINYeCcTBa OCaKOB cOOTBeTCTBYIOT 300-350
MM/rof. CylecTBeHHOro H3MeHeHUs TeMIepaTyphl
HI0JIA He OTMeYeHO.

Pannuii zosoyen (11.5-10.0 ThIC. KaJ. JLH.).
HeGonpimoe yBenuueHue oOlIell  KOHILEHTpaUUU
IIBUIBIBI, BO3pacTaHHe OOWJIvsA ey, APEeBOBUOHON U
KyCTapHUKOBOH Oepe3 Ha (oHe yMeHblIeH!s IO0JIbIHU
HalbJsojaeTcs B NBUIBLEBBIX ClIeKTpax uHTepBasia 11.5-
10.7 ThIC. KaJj. J.H. BUOMBI TYHApPH U CTeNd HUMEKT
Onm3Kye yhelbHBle Beca, HO IIpeobsagaeT OuOM
XOJIOJHBIX JIMCTONAAHBIX JiecoB. [Tofo6HbIe 3MeHeHuA
MOI'YT OTpaxaThb pacliupeHue o0JIeCeHHBIX M COKpa-
IleHle OCTEeNHEHHBIX YYacTKOB NpU yJIy4llleHUU KJINU-
MaTHUYeCcKUX YCJIOBUH 3a cueT yBeJIM4YeHHsA BJIAKHOCTHU
kiamuMaTa. HaGsromaeTcsa mHocTelneHHBI pPOCT yPOBHA
roIOBOro KoJIM4ecTBa OCAAgKOB, HO ellle HIXXe COBpe-
MEeHHBIX 3HayeHui. Pe3koe Bo3pacTaHue KoJM4ecTBa
ocagxoB o 600 mM/ron GuKcHUpyeTcs B HUHTepBasie
10.7-10.0 TBIC. Kajk. JI.H. DTO KOppeaupyeT ¢ AOMU-
HUpOBaHNEM IIBUIbLBI ApEeBeCHBIX pacTeHuil (Oosee
70%), cpemu koTopoil mpeobisiafaer eib (40-60%)
IIPM y4acTHUU JIMCTBEHHUIBI U Oepe3bl APeBOBUIHOI.
CofepxaHue CTeNHBIX M TYHAPOBBIX KOMIIOHEHTOB
yMeHbIINJIOCh. [Toqo0Hble N3MeHeHNs XapaKTepru3yoT
pacrnpocTpaHeHNe JIMCTBEHHUYHO-EeJIOBBIX peIKOIeCuii
C yyacTheM KyCTapHUKOBBIX Oepe3 mocyie 10.7 TEhIC.
KaJj. JIL.H.
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5. 3akniouenue

[TbuTbLieBbIe AAHHBIE U3 KepHA OTJIOXEHUI 03.
HoBOXMJIOBO MO3BOJIMIN BIIEpBBIE PEKOHCTPYUPOBATH
U3MeHeHUs] PACTUTEJIBHOCTU U KJIMMATHYeCKUX YCJIo-
BUI NO3AHEJEOHUKOBBSI U PAaHHEro roJjioneHa B Oac-
celiHe BepxHeli KaMbl. YcTaHOBJIeHO, UTO B ajuiepéne
cymecTBoBaJI Oepe30Bble C yYaCTHEM JIMICTBEHHUIIBI
MEepUTJIANNAaIbHEE PeAKoechs/eca, KOTOpHE IpU
apuau3anyi KJIuMaTa CMEeHWINCh MepUTJIAIaIbHON
JINCTBEHHUYHOI JIECOCTEIBIO B TO3/THEeM Apuace. B paH-
HeM roJiolleHe HAyaJIoCh PaclpOCTpaHeHUe JINCTBEeH-
HUYHO-€JIOBBIX peAKoJiecuil B 6ojiee I'yMUHBIX YCJIO-
BUSIX, II0 CPABHEHUIO C II03/IHeJIe THIKOBbEM.
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