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ABSTRACT. The paper discusses new palynological data obtained from the bottom sediments of Lake
Chukhlomskoye (Kostroma region). The location of the lake beyond the limits of the Late Valdaian ice
sheet made it possible to reconstruct the vegetation changes during the maximum phase of the glacia-
tion and compare them with previously obtained data from sediments of Lake Galichskoye. 25-21 thou-
sand calibrated years BP, the region was occupied by open periglacial steppe with limited participation
of birch and spruce open forests in the most protected habitats, with continuous spread of permafrost.
Climatic reconstructions based on the modern geographical analogue of the fossil pollen flora indicate
that mean annual temperature in the region was about -4 °C (7 °C below modern), and annual precip-

itation was at near-present level.
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1. Introduction

Lake Chukhlomskoye is situated on the Galich-
Chukhloma Upland with elevations ranging from 150.0
to 293 m above sea level, within the southern taiga
zone with a temperate continental climate. It is the
second largest lake in the Kostroma region, following
Lake Galichskoye, with a water surface area of approx-
imately 49 km? and a drainage area of ~270 km?. Both
Galichskoye and Chukhlomskoye lakes are located
outside the boundaries of the Last (Late Valdaian)
Glaciation (Map of Quaternary..., 1972). Therefore, the
sedimentation process in these lakes has been continu-
ous throughout the last glacial epoch. Comprehensive
analyses of the lake sediments offer a valuable opportu-
nity to reconstruct the vegetation and climatic dynam-
ics during the Last Glacial Maximum (LGM). These
reconstructions can be reliably correlated with the
timescale by radiocarbon dating, thus enabling a more
accurate understanding of past environmental changes.
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2. Materials and methods

Borehole Chul3a was drilled in the deepest cen-
tral part of Lake Chukhlomskoye, at a depth of 4.0 m
(Filippova et al., 2023). With the upper weakly con-
solidated layer of silt, the thickness of the collected
core was 745 cm. Eight 14C AMS dates on total organic
carbon were obtained on this core at the Center for
Collective Use “Laboratory of Radiocarbon Dating and
Electron Microscopy” of the Institute of Geography RAS
and at the Center for Isotope Research of the University
of Georgia (USA) and calibrated using the OxCal20 cal-
ibration curve (Reimer et al., 2020). The most ancient
date from the base of the section (IGANams-9358) is
21110+55 14C yr BP (25460110 cal BP) (Filippova
et al., 2022). The series of calibrated dates made it pos-
sible to develop an age-depth model for the Chu-13a
section.

For pollen extraction from sediments, separation
with heavy liquid with a density of 2.25 gecm™2 was
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used (Grichuk and Zaklinskaya, 1948), with the propi-
onic anhydride and concentrated sulfuric acid applied
for acetolysis (Mazei and Novenko, 2021). Statistical
processing of palynological data and construction
of diagrams were carried out using the TILIA and
TILIA*GRAPH software (Grimm, 1990).

3. Results and discussion

In Lake Chukhlomskoye, laminated grey silt with
a median particle size of ~16 um accumulated during
the maximum phase of the last glaciation (Filippova et
al., 2023). In this layer, the contents of organic mat-
ter and carbonates in the sediments do not exceed 5%
and 8-10%, respectively (Filippova et al., 2023). The
depth-age model shows that from 25 to 21 thousand cal
BP a stable accumulation took place at average rate of
0.7-0.8 mm-yr. The detailed palynological record from
the Chu-13a core enables a reconstruction of flora and
vegetation changes in the Lake Chukhlomskoye area
during this time interval with a temporal resolution of
about 150 years.

Pollen assemblages from the Chu-13a core,
dating to the maximum (coldest) stage of the Last
Glaciation, are relatively uniform. Pollen of trees and
shrubs is 25-35% of the total pollen sum of terrestrial
plants 2. Tree pollen belongs mainly to hardy species,
such as Picea, Betula sect. Albae and Pinus sylvestris. The
proportion of pollen from each of these species does not
exceed 6-8% of the spectra. Pollen from trees, currently
associated with colder and more continental climates,
such as Abies, Larix, and Pinus sibirica, is constantly
present in small quantities (<1%). The composition
of the spectra is dominated by pollen of herbaceous
plants, which ranges from 65 to 75% Z. In the lower
part of the profile, Poaceae pollen makes up 30-40%,
Artemisia — 10-15%, Chenopodiaceae — up to 10% Z.
In its upper part, the share of Artemisia increases to
20-25% 2, mainly due to a decrease in the share of
Poaceae pollen. Palynological data point to the extreme
richness of meadow and steppe vegetation during the
maximum phase of the Last Glaciation: pollen of forbs
from 20 families were identified within this interval,
many of which are represented by several species, gen-
era, or morphological types. The proportion of forb
pollen slightly decreases up the section. These changes
may indicate the transition from the cryohygrotic phase
of the Late Valdai glaciation to the cryoxerotic one cor-
responding to the maximum cooling (Grichuk, 1960).

The pollen flora found in the Chu-13a record
includes species belonging to a wide range of ecolog-
ical and phytocenotic groups: (1) microthermal meso-
philous plants, e.g. shrub birches Betula nana and B.
humilis, shrub alder Alnaster fruticosus, Selaginella selagi-
noides and Botrychium boreale; (2) mesophilous meadow
forbs (Sanguisorba, Thalictrum, Valeriana and many oth-
ers); (3) relatively cold-resistant xerophytes — inhabi-
tants of modern dry steppes and semi-deserts (Ephedra,
Eurotia ceratoides); (4) halophytes (Plumbaginaceae);
(5) heliophytes (Helianthemum, Bupleurum); (6) bare/
eroded ground plants (Centaurea cyanus, Chenopodium
album, Cannabis, etc.); (7) a variety of hardy mire, lake-
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shore and aquatic plants.

This high diversity of flora is consistent with
data from other Late Valdaian pollen records of the
East European Plain (Grichuk, 1982). In particular,
the composition of the pollen spectra and fossil flora
of the LGM from the Chu-13a section is very close to
the characteristics established earlier for the same
time interval based on the study of bottom sediments
of Lake Galichskoye (Velichko et al., 2001; Borisova et
al., 2022). Analysis of the modern geographical distri-
bution of species of fossil pollen flora from sediments of
Lake Galichskoye, accumulated from 22 to 20 thousand
cal BP, showed that the closest region-analogue for this
flora is in Eastern Altai Mountains, at the upper reaches
of the Abakan River, east of Lake Teletskoye (Borisova,
2021). This small area supports spruce, pine and larch
mountain forests, subalpine meadows and shrub thick-
ets, and relatively widespread open herbaceous com-
munities, including xerophilous associations on steep
southern slopes.

From the modern climatic conditions within
this floristic region-analogue (so-called centre of pres-
ent concentration of the fossil flora), we estimated the
main climatic indexes for the maximum phase of the
Last Glaciation in the Kostroma region. The recon-
struction showed that the average temperature of the
coldest month (January) during this period was -19 =3
°C (6=3° lower than today), with that of the warm-
est month (July) 11+3 °C (7=3° lower than today).
With regard to the annual amount of precipitation, the
uncertainty in the estimate is very high (500-800 mm)
because of the mountainous terrain in the region-ana-
logue. It is possible that mean annual precipitation at
the LGM was at near-present level (~550 mm).

4. Conclusions

Composition of pollen assemblages and fos-
sil floras from deposits of lakes Chukhlomskoye and
Galichskoye reveal that during the maximum phase of
the Last Glaciation the region was occupied by open
periglacial steppe vegetation with small patches of
birch and spruce open forests and individual groups of
trees in the most protected habitats, along with diverse
mire, meadow, and riverine communities. Climatic
reconstructions based on the modern geographical ana-
logue of the fossil pollen flora indicate that in the LGM
mean annual temperature in the region was about -4
°C, that is about 7 °C lower than that of today (+3
°C), which should have caused the continuous spread
of permafrost. The annual temperature amplitude (an
indicator of climate continentality) and the amount of
precipitation were at near-present level.
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NMpupoaHaa 06cTaHOBKA MAaKCHMMaAbHOM
¢da3bl NnOCAEAHEro oneAeHEeHUA:
PEKOHCTPYKLUMA NO AAHHbBIM U3YYEHUA
ocapkoB Yyxnomckoro u FfaaAmuckoro osep

KpaTtkoe coobuienune

LIMNOLOGY
FRESHWATER
BIOLOGY

M

Bopucosa O.K.*, ®ununnosa K.I'., KoncrautuHos E.A., 3axapos A.JI.

Hrcmumym ceoecpaguu PAH, CmapomoHemHylii nep, 0. 29, cmp. 4, Mockea, 119017, Poccua

AHHOTAIIAA. Pesome. B cratbe pacCMOTpPeHBI HOBBIE IAJIWHOJIOTUYECKHE AaHHBIE, IOJy4YeHHBIE
10 JOHHBIM OTJIOXeHUsAM YyxsioMmckoro osepa (Koctpomckas obsiacts). O3epo HaxoguTcs 3a mpefe-
JlaM{ pacIpocTpaHeHus IO3QHeBaIAaliCKoro JIeAHUKOBOIO IOKPOBA, YTO MO3BOJIMJIO PEKOHCTPYHUPO-
BaTh U3MEHeHMsA pacTUTEIbHOCTY B MaKCUMaJIbHYI0 a3y oJjiefleHeH!s U CPaBHUTh UX C [IOJIyYeHHBIMU
paHee JaHHBIMU IO OTJIOKeHUAM I'asmdckoro o3epa. 25-21 ThIc. JieT Ha3a[ peruoH ObLI 3aHAT [epurJis-
I[aJIbHBIMU CTEIIMU C OrPaHWYEHHEBIM yyacTheM Oepe30BhIX U eJIOBBIX peliKoJieculi B HauboJiee 3auu-
IIeHHBIX MeCTOOOUTAHUAX NPU HellpephIBHOM paclpOoCTpaHeHNH BeYHOU Mep3soThl. KinuMmaTtuueckue
PEKOHCTPYKIIMK, OCHOBaHHbIe Ha OllpefieJIeHNY COBPEMEHHOI0 reorpadryeckoro aHajora HCKonaeMoun
MBLIBIIEBO (DJIOPHI, ITOKa3ajM, YTO CPeNHErofoBas TemMiepaTypa B peruoHe COCTaBJisjia OKoJio -4 °C,
yTo Ha 7 ‘C HUXe COBPEMEHHOI), a roA0BOe KOJIMYECTBO OCAAKOB ObLIIO 6IM3KUM K COBPEMEHHOMY .

Kitioueauie csio8a: o3epHble OTJIOXKEHNs, IBUIBIIEBOI aHAJIN3, PEKOHCTPYKIMY PAaCTUTEJIbBHOCTU U KJIMMATa,

MaKCHMyM IIOCJI€JHEr0 OJIEACHEHMA
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MaJIbHOU (ha3bl NOCIIeJHETrO OJie[JeHeHNA: PEKOHCTPYKIMA 0 JaHHBIM M3Yy4eHHUA ocaJKoB Uyxiyiomckoro u I'aaudckoro osep //
Limnology and Freshwater Biology. 2024. - No 4. - C. 304-309. DOI: 10.31951/2658-3518-2024-A-4-304

1. BBeaenue

O3epo YyxJIOMCKOe pacnoJioxkeHo Ha I'anndcko-
UyXJIOMCKOM BO3BBIIIEHHOCTH C BbIcoTamMu 150-293
M HaJl yp. MOpsl, B TIpejleJiax 30HBI OXKHOW TaMIU C
yMepeHHO-KOHTHHEHTaJIbHBIM KJIMMaTOM. OTO BTO-
poe mo BeyimuniHe o3epo B KocTpomckoi o6 mociie
lFamnuckoro ozepa ¢ IUIOMAAbI0 BOJAHOTO 3epkana ~49
kM? U TTomaApio Bogoc6opa ~270 km?. U Taynuuckoe,
u UYyxJioMckoe oO3epa pacIoJIoKeHbl 3a IpejeiamMu
nocJsiegHero (rmo3gHeBasigarickoro) oseieHenus (Kapra
YeTBEPTUYHBIX..., 1972), cjieqoBaTesibHO, Mpoliecc
celMeHTalluM B 5TUX O3epax pa3BUBaJICA HEIIPEPHIBHO
Ha MPOTSKEeHUU BCeHU mocjefHel JieJJHUKOBOM 3I0XMU.
KoMrLieKkcHBIN aHaIU3 03ePHBIX OTJIOXKEHUI TO3BOJIsAET
BOCCTAHOBUTh JUHAMUKY PacTUTEJbHOCTU U KJIMMaTa
BO BpeMs IOcJIeJHEero JIeJHUKOBOro MakcuMmyMa (Last
Glacial Maximum - LGM). C moMomipi0 paauoyrJie-
POAHOrO AAaTUPOBAHUA 3TU PEKOHCTPYKIMU HaJeXHO
[IpYBA3aHHl K 1lIKajie BpeMeHH, YTO CIIoCOOCTBYeT JIyd-
meMy MOHUMAaHUI0 M3MeHEeHUN OKpYXXamlel cpedsl B
IIPOLILJIOM.
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2. MaTepuanbl 1 MEeTOAbI

CxkBaxuHa Chul3a npobypeHa B IeHTpasb-
HOM yactu YyxjoMckoro oszepa Ha riyoune 4.0 M.
(®ununnosa u Ap., 2023). C yueToM BepxHero cjabo
KOHCOJIMAVPOBAHHOI'O CJIOA Wjla MOIIHOCTh OTOOpaH-
HOro KepHa cocTtaBuia 745 cMm. [liA BocbMHM oOpas-
noB u3 koyioHk Chul3a MeTogoM YCKOPUTEJIBHOM
Macc-ciiektpoMmerpun (AMS) B LKII “JIaGopatopus
paAuoyIjepoJHOrO0 [JaTHUPOBaHHUA M 3JIeKTPOHHOM
mukpockonun” UHetutyTa reorpaduu PAH u B LieHTpe
M30TONHBIX HCCAeOBaHUN YHuBepcuteTa JKOpaXuu
(CILIA) 6b11 onpeniesieH 14C Bo3pacT o o0bIiemMy yriie-
pony. KanubpoBka 14C pmaT BhHIIOJIHEHA C IIOMOIIbIO
nporpammsel OxCal20 (Reimer et al., 2020). Haubosnee
JIpeBHAA [AaTHpOBKa B OCHOBaHWM paspe3a CoCTa-
Bmia 21110%55 14C 1. H. (25460+110 kan. Jj. H.)
(IGANams-9358) (Filippova et al., 2022). Cepus kaju-
OpOBaHHBIX []aT [103BOJIMJIA IIOCTPOUTh MOAeJIb IIyou-
Ha-Bo3pacT A1 paspesa Chu-13a.

[ BeIAesIeHUs MBUIbLBL U3 0CAAKOB NIpHUMeEH:-
Jlach cenapanys TsKeJIOH XUAKOCTBIO C IIJIOTHOCTBIO

© ABrop(s1) 2024. DTa paboTa pacnpocTpaHsi-
eTcs o MexIyHapoJHo! jiutieH3uel Creative
Commons Attribution-NonCommercial 4.0.


https://www.doi.org/10.31951/2658-3518-2024-A-4-304
mailto:olgakborisova@gmail.com

Bopucosa O.K. u dp. / Limnology and Freshwater Biology 2024 (4): 304-309

Cney. abinyck: «6-s1 mexdyHapoOHasi KOHhepeHUusi
lManeonumHonozausi CeeepHol Espasuu»

2.25 rem® (I'puuyk u 3akiauHckasd, 1948); miia arero-
JIM3a UCHOJIb30BaHbl IIPONMOHOBBIN aHTUAPU U KOH-
LIeHTpUpOBaHHas cepHas kucjorta (Maseil 1 HoBeHko,
2021). CraTuctuieckas o6paboTka NajruHOJIOrMYeCKUX
JaHHBIX U TOCTPOEHUE auarpamMM IpOBOOUJIMCH TPU
nomouu nporpamMm TILIA u TILIA*GRAPH (Grimm,
1990).

3. Pe3ynabTaTtbl M 06Ccy)xpeHue

B makcuMmanbpHyo ¢asy nocjefHero oJefeHe-
HUA B UyxXJIOMCKOM oO3epe HaKalJIMBaJICA CJIOMCTHIN
Cepulil Wi ¢ MeAUaHHBIM pa3MepoM 4YacTul] ~16 MKM
(dununmoBa u ap., 2023). ConepxaHus opraHuye-
CKOro BelllecTBa M KapOOHAaTOB B 3TOM CJIoe He IIpe-
BeimainT 5% wu 8-10%, coorBercTBeHHO (DuHIUMIOBa
u ap., 2023). I'myOuHHO-BO3pacTHasA MOJEJb IOKa-
3BIBaeT, 4YTO ¢ 25 a0 21 ThIC. Kaj. JI. H. IPOUCXOOUIIO
YCTOMYMBOE OCaJKOHAKOIIJIEHHe CO CpefHeil CKOpo-
cthio 0.7-0.8 Mmron . TTopoGHbIe MATMHOJIOTUYECKHE
JaHHbIe TI0 KoJioHKe Chu-13a mo3BoJIAIT peKOHCTPYU-
poBaTh u3MeHeHNA GJIOPH U PaCTUTEIbHOCTH B palioHe
YyXJIOMCKOI'0 03epa 3a 3TOT IepUo/i C paspellieHreM 110
BpeMeHU okoJio 150 sierT.

[IebIieBBIE CIIEKTPH! OCAAKOB MaKCHMaJIbHOM
(HanboJsiee XOJIOQHOM) CTAOWM IOCJIEJHETO OJIefeHe-
HUA B paspese Chu-13a 10BOIBHO OHOPOAHEL. [TBLTBIA
JepeBbeB U KyCTapHUKOB cocTaBisgeT 25-35% ot
o6111el1 cyMMBI IIBUIBLIBI HA3eMHBIX pacTeHui 2. [Ibuibiia
JiepeBbeB NIPHUHAAJIEXKUT B OCHOBHOM HanboJiee BEIHOC-
JIMBBIM BHMJaM, TakuM Kak Picea, Betula sect. Albae n
Pinus sylvestris. JIoas IBUIBIBI KaX/I0T0 U3 3TUX BUIOB
He mnpesbilaeT 6-8% cnexkTpos. ITbiblja AepeBbeB, pac-
IIpOoCTpaHeHHEHIX B HacTosAllee BpeMs B perroHax ¢ 6oJjiee
XOJIOJHBIM M KOHTUHEHTaJIbHBIM KJIMMaTOM, TaKUX Kak
Abies, Larix u Pinus sibirica, ToOCTOAHHO MPUCYTCTBYET B
Hebousbnx KoyimdectBax (<1%). B cnekrpax mpeod-
JajiaeT NbUIbLA TPaBAHUCTHIX pacTeHU (65-75%). B
HIXHeH JacTu npoduiia neliblia Poaceae cocrasiiseT
30-40%, Artemisia — 10-15%, Chenopodiaceae — mo
10% X. B BepxHell ero 4acTu A0JiA MBUIBIBI MOJIBIHU
yBesmuunBaetca 10 20-25%, B OCHOBHOM 3a CYeT COKpa-
meHys [JOJM MbUIBLEL 3J1akoB. [lajmnHoJIOrnyeckue
JaHHble CBUAETEeJIbLCTBYIOT O OoraTcTbBe JIyTOBOIO U
CTEIIHOI'O pasHOTpPaBbsA B MaKCUMaJIbHYyI0 da3y oJiefie-
HeHUA: B 5TOM HMHTepBajle olpejejieHa MbUIblla TpaB
n3 20 ceMelCcTB, MHOTMEe W3 KOTOPBIX INpeJCTaBJIeHbI
HECKOJIbKUMHU BHJaMH, poAaMy Wjiu Mopdooruye-
CKMMHU THIAMM IBUIBLEL. J{0JIA MBUIBLE pa3HOTPaBbs
yMeHbIlIaeTCs BBepX IO pa3pe3y, UYTO MOXeT yKasbl-
BaTh Ha Ilepexo[] OT KpUOTUrpoTHYecKoi (pa3sbl Mo3aHe-
BaJIAaliCKoOro ojiefleHeHusA K ero KpHOKCepOTHYeCKOMH
daze, cOOTBETCTBYIOIINI MaKCHMaJIbHOMY II0X0JIO[a-
Huto (I'puuyk, 1960).

[TeubnieBass ¢Jiopa, oOHapyxeHHasA B paspese
Chu-13a, BxyFOYaeT BB, MPUHAAJIEXANME K pas-
JIMYHBIM  3K0JIoro-QUuTOLleHOTYeCcKuM rpynmam: 1
— MHKpOTepMHBle Me30(QuJibHEIE pacTeHus (Kycrap-
HUKOBbIe Gepe3nl Betula nana v B. humilis, 0;TbXOBHUK
Alnaster fruticosus, Selaginella selaginoides v Botrychium
boreale); 2 — Me30dubHBIE JTyTOBBIE TPABHI (Sanguisorba,
Thalictrum, Valeriana w MHorue npyrue); 3 — OTHO-
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CUTEJIbHO XOJIOJOCTOMKHE KcepodHUTH — OoOuTaTeIu
COBpeMeHHBIX CyXUX CTelneil u noJiynycteieb (Ephedra,
Eurotia ceratoides); 4 — ramodutsl (Plumbaginaceae);
5 — renmoduts (Helianthemum, Bupleurum); 6 — BUIBI
HapyIIeHHBIX TPyHTOB (Centaurea cyanus, Chenopodium
album, Cannabis u np.); 7 — pa3HOOOpa3HBIE BBIHOC-
JuBble OOJIOTHBIE, IIPUOPEXHO-BOAHBIE U BOIHBIE
pacreHus.

Taxoe pasHooOpasue (Oopbl XOpOIIO CcOrJja-
cyeTcsi € KMeIIMMUCA NajJIWHOJIOTMYeCKMMM JaH-
HBIMU IO [TO3[IHEeBaJINaliCKUM OTJIOXKeHUAM BocTouHo-
EBpomnetickoii papHunbl (I'puuyk, 1982). B yactHoCTY,
COCTaB MBUIBLIEBBIX CIEKTPOB U HCKONaeMou (JIOpH!
LGM wu3 paspesa Chu-13a 6;1M30K K XapaKTepUCTUKAM,
YCTaHOBJIGHHBIM [IJIA TOT'O ke BpeMeHHOr'o MHTepBasa
10 JOHHBIM ocaakaMm I'amuuckoro osepa (Benwuko u
Ip., 2001; Borisova et al., 2022). AHasM3 COBpeMeH-
HOro reorpa@u4eckoro paclpocTpaHeHHs BUIOB UCKO-
MaeMo¥ NMbLUIbIeBOH (JIOpHI U3 OTJI0XKeHnH ['aucKkoro
o3epa, HakonusLInxcs 22-20 TeIC. KaJl. JI. H., IOKa3aJl,
yTO OJIVDKANIINI palioH-aHaJIOT A1 3TON (PJIOPHI HaXo-
auTcsa Ha AJitTae, B BepxOBbsx OacceiiHa p. AbGakaH,
k BocToky Temnenkoro ozepa (Bopucosa, 2021). Ha
3TON TEeppUTOPHUU COCEJCTBYIOT €JIOBble, COCHOBHIE U
JIUCTBEHHUYHEIE TOpHbIe Jleca, cyOasbluiickue Jyra
1 3apoCJI¥ KyCTapHUKOB U JJOBOJIbHO HIMPOKO pacIpo-
CTpaHeHBl OTKPHITHIE TPaBAHUCTEIE COOOIEeCTBA, B TOM
qricsie KcepodubHbIe acCOallii Ha KPYTHIX CKJIOHAaX
I0XKHOM 5KCIIO3ULINM.

[To coBpeMeHHBIM KJIMMAaTHU4eCKUM YCJIOBHASM B
Ipefiesiax 3TOro palioHa-aHasiora (T. Ha3. LleHTpa CoBpe-
MEHHOI KOHIIeHTpaluu HcKonaeMon ¢Jiophl) ObLIU
PEKOHCTPYHPOBaHb OCHOBHBIE KJIMMaTUyeckue IOKa-
3aTeJiM MaKCHUMajbHOH (dasbl MOCJIeqHero oJiefieHe-
HUA Ha TeppuTopun KocTpoMckoro pervoHa: cpeHsaA
TeMIlepaTypa HauboJiee XOJIOJHOrO Mecsna (sHBaps)
cocrasuia —19 + 3°C, uto Ha 6 + 3° HUXXe COBpeMeHHO,
a cpenHsAA TeMIlepaTypa HauOoJiee TeIJIOTO Mecsla
(urosisn) — 11+3°C (Ha 7 *=3° HUXe COBpPeMeHHON).
HeonpeneseHHOCTb OlLleHKM I'OJOBOH CYMMBI OCaAKOB
OuYeHb BeJIMKa M3-3a TOpUCTOro pesbeda pervoHa-aHa-
jora: 500-800 mm. Bo3aMoxHO, cpefHEroqoBOe KoJinye-
CTBO 0caakoB B LGM 06510 GJIM3KUM K COBPEMEHHOMY
(~550 Mm).

4. 3aKknioueHue

CocTaB IBUIBLIEBBIX KOMIIJIEKCOB M MCKOITAeMbIX
dop B ocagkax UyxJioMcKoro v I'aJJMuCKOro 03ep moka-
3BIBAET, YTO B MAKCHUMAaJIbHYIO a3y MmocjaeqHero oJie-
JIeHeHYs PErvoH ObLT 3aHAT MEPUTJIALNAIIBHO-CTEMHON
PaCTUTEJIBHOCTHIO ¢ HEOOJIBIIMMU yYacTKaMu Gepe3o-
BBIX U €JIOBBIX PEIKOJIECHN W OTHEJIbHBIMU TpyIIaMu
JlepeBbeB B HanboJiee 3alUIeHHBIX MECTOOOUTAHUSAX,
a Takxe pa3sHOOOpPa3HBIMU OOJIOTHBIMH, JIyTOBBIMU
U peyHbIMH cooflecTBaMu. KiimMaTtmieckue peKoH-
CTPYKIIMU HA OCHOBE COBPEMEHHOI'0 reorpapuyeckoro
aHaJIoTa MCKOMAaeMOU MBLIBIIEBON (PJIOPHI MOKA3BIBAIOT,
yTo B LGM cpenHeromoBas TeMmrepaTypa B pervoHe
cocTasJisiia okoJio -4°C, T.e. 6s1a Ha 7°C HUXe coBpe-
MeHHOU (+3 °C), uyTo AO/KHO OBLIO BHI3BaTh Hellpe-
PBIBHOE pacHpoCTpaHeHNe BEYHOU Mep3JIoThL. I'oqoBas
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aMIUTUTyAa TeMITepaTyphl (MOKa3aTe b KOHTUHEHTAIb-
HOCTHU KJIMMAaTa) 1 KOJIMYECTBO OCAIKOB ObLIM OJIM3KU
K COBPEMEHHBIM.
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