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ABSTRACT. The article presents the results of a palynological study of Lake Chukhlomskoye bottom
sediments. Pollen analysis in combination with the results from *C and *’Cs dating made it possible to
reconstruct the main stages of changes in plant communities in the Kostroma Volga region at the end
of the Pleniglacial and during the Late Glacial: 19.5-16.9 cal. ka BP — periglacial steppe, 16.9-14.7 cal.
ka BP — birch periglacial forest-steppe, 14.7-12.7 cal. ka BP — spruce and birch-spruce forests and open
woods with periglacial-steppe and meadow communities, 12.7-11.7 cal. ka BP — birch periglacial for-

est-steppe with rare participation of spruce.
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1. Introduction

Lake Chukhlomskoye is located on the Galich-
Chukhloma Upland in the northern part of the Kostroma
region. It has a small catchment area (~270 km?) and no
large tributaries. The lake was not affected by the last
(Late Valdai) glaciation (Map of Quaternary..., 1972).
Because of this, the sediments of the lake provide a reli-
able basis for regional paleolandscape reconstructions
of the Late Pleistocene. However, until recently, paly-
nological studies of the Lake Chukhlomskoye bottom
sediments were not conducted.

Paleobotanical studies of sediments in the Lake
Chukhlomskoye area were carried out in the last cen-
tury by K.K. Markov, G.A. Blagoveshchensky, and
V.P. Grichuk. Thus, K.K. Markov (1940) published the
results of pollen, diatom, and carpological analyses of
the Mikulino Interglacial peat and gyttja layers found
near the Semenkovo village and on the Ivanovsky
stream (Chukhloma and Ivanovsky Ruchei sections,
respectively). In 1953, V.P. Grichuk re-examined depos-
its from the Chukhloma section and obtained a more
complete pollen diagram of the Mikulino Interglacial
(Grichuk, 1989).

In the Kostroma Volga region, palynological
studies of Lake Galichskoye bottom sediments were
also conducted (Velichko et al., 2001). The studies of
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sediment sequences from two cores made it possible to
reconstruct the vegetation and climate changes over
the past 55 thousand years.

This article is devoted to the results of pollen
analysis of the Lake Chukhlomskoye bottom sediments,
which accumulated during the Final Pleniglacial and
Late Glacial, and to the reconstruction of vegetation in
the area surrounding the lake.

2. Materials and methods

The main object of this study is the Chul3A core,
7.45 m long, which was collected with a Livingstone
piston sampler in a 4 m deep hollow at the bottom of
Lake Chukhlomskoye. Pollen analysis was carried out
for 29 samples from depths of 3.4-0.6 m at 10 c¢m inter-
vals. Laboratory sample preparation included treatment
with 10% HCI, boiling in 10% KOH solution, heavy lig-
uid separation (Grichuk and Zaklinskaya, 1948), and
acetolysis (Mazei and Novenko, 2021). Samples were
examined under the microscope with 400x magnifi-
cation. Percentages of all taxa were calculated from
the total pollen of terrestrial plants (arboreal pollen
+ non-arboreal pollen). The pollen diagram was con-
structed with the Tilia/TiliaGraph software (Grimm,
1990) and zoned using cluster analysis in the CONISS
program.

© Author(s) 2024. This work is distributed
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Eight accelerator mass spectrometry (AMS)
radiocarbon dates and one date from '¥’Cs measure-
ments were obtained (Filippova et al., 2023). A depth-
age model based on these dates was built using the rba-
con package.

3. Resulits

Chul3A core includes the following layers:
0-0.50 m — weakly consolidated organic silt; 0.5-1.45
m — organomineral silt; 1.45-1.63 m - carbonate silt;
1.63-2.5 m - organomineral silt with a sandy silt layer
at a depth of 1.95-2.15 m; 2.50-2.85 m - sandy min-
eral silt; below 2.85 m — mineral silt.

On the pollen diagram, six Local Pollen Zones
(LPZs) were identified.

LPZ 1 (3.4-2.55 m) is characterized by the high-
est Non-Arboreal Pollen (NAP) contents (57-72%),
including high values of Poaceae (14-24%), Artemisia
(10-19%), Chenopodiaceae (3-8%), and forbs; simulta-
neous presence of pollen of tundra plants (Betula sect.
Nanae, Alnaster, Saxifragaceae), steppe and meadow
plants (Bupleurum, Valeriana, etc.), xerophytes (Ephedra,
Helianthemum), and halophytes (Plumbaginaceae). The
Arboreal Pollen (AP) group contains pollen of spruce
(Picea), Scots and Siberian pines (Pinus sylvestris, P. sibir-
ica), tree and shrub birches (Betula sect. Albae, B. sect.
Fruticosae, B. sect. Nanae), willow (Salix), larch (Larix),
and a typical heliophyte — sea buckthorn (Hippophae).
Rare pollen grains of broad-leaved species are found.
In LPZ 2 (2.55-2.25 m), the content of AP gradually
increases (51-62%) due to pollen of birches and wil-
lows, but the values of NAP (38-49%), Artemisia (14—
16%), Chenopodiaceae (9-10%), and forbs remain high.
Pollen of periglacial plants (Thalictrum, Helianthemum,
Saxifragaceae) is present. LPZ 3 (2.25-1.93 m) is domi-
nated by spruce pollen (13-40%). Pollen of Betula sect.
Albae (17-25%), Artemisia (11-27%), Chenopodiaceae
(8-9%) is abundant. AP values constitute 53-67% of
spectra. LPZ 4 (1.93-1.73 m) is characterized by sim-
ilar contents of NAP (50-52%) and AP (48-50%), an
abundance of birch pollen, including dwarf birch (up
to 2%), and Artemisia (25-26%). In the pollen assem-
blages of LPZ 5 (1.73-1.53 m), AP values increase (64—
82%), and Betula sect. Albae (36-64%) predominates.
Artemisia and Chenopodiaceae decline. LPZ 6 (1.53-0.6
m) is distinguished by a great amount of AP (90-96%),
including birch, spruce, and alder (Alnus) pollen. Pollen
of oak (Quercus), elm (Ulmus), linden (Tilia), and hazel
(Corylus) is constantly present.

4. Discussion and conclusions

A palynological study of the Chul3A sediment
sequence at depths of 3.4-0.5 m, along with an analy-
sis of the depth-age model, made it possible to recon-
struct the main stages of environmental change in the
Kostroma Volga region during the Final Pleniglacial
and Late Glacial, starting from 19.5 cal. ka BP.

Itwas established that at the end of the Pleniglacial
(19.5-16.9 cal. ka BP, LPZ 1) the vegetation cover was
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dominated by periglacial steppe with rare participation
of cold-resistant trees and shrubs (larch, dwarf birch,
shrub alder). The combination of desert-steppe, boreal
and tundra elements observed in the pollen spectra of
LPZ 1 is quite typical for Pleistocene periglacial floras.
The presence of pollen from heliophytes (Hippophae,
Helianthemum), xerophytes (Bupleurum, Ephedra) and
halophytes (Plumbaginaceae) in this interval indicates
a wide distribution of open vegetation in a cold con-
tinental climate. Spruce could grow only in protected
habitats, which is also confirmed by pollen data on Lake
Galichskoye bottom sediments (Velichko et al., 2001).
Finds of pollen from thermophilous species (oak, elm,
linden, hazel) can probably be explained by its redepo-
sition from interglacial sediments and transfer to the
lake due to erosion processes in conditions of sparse
vegetation.

During the Oldest Dryas (16.9-14.7 cal. ka BP;
LPZ 2), birch began to spread in the study area, form-
ing small forests and open woods. Treeless areas were
occupied by periglacial-steppe associations. In herba-
ceous vegetation, the role of grasses and the diversity
of forbs decreased, but xerophytes and plants of tun-
dra and meadow communities were still combined in
the grass cover. Shrub birch and willow communities
took a considerable part in the vegetation. During the
Bglling-Allergd interstadial (14.7-12.7 cal. ka BP, LPZ
3), spruce and birch-spruce forests and sparse woods,
as well as periglacial-steppe and meadow associations,
were widespread. The participation of spruce in the for-
ests was more significant in the early part of the inter-
stadial (Bglling), since the pollen of Picea shows higher
values in the lower part of LPZ 3. The role of spruce in
the vegetation cover declined during the Allergd. The
Younger Dryas landscapes (12.7-11.7 cal. ka BP, LPL 4)
were represented by birch periglacial forest-steppe with
rare participation of spruce; open spaces were occupied
by xerophytic and grass-forb communities.

The beginning of the Holocene (11.7-10.7 cal.
ka BP, LPZ 5) was marked by the gradual replace-
ment of periglacial forest-steppes by birch forests with
spruce and pine. In the interval of 10.7-5.5 cal. ka BP,
a break in sedimentation is recorded in the sediment
sequence. The vegetation cover of the Subboreal period
of the Holocene (LPZ 6) was dominated by spruce-birch
forests with pine and broadleaf species (oak, elm, lin-
den, ash). The undergrowth was formed by hazel and
viburnum.
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U3MeHeHHUA pacTUTeAbHOCTH
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OTAOXXEeHUH UyxnomMmcKoro osepa
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Hrcmumym ceocpaguu PAH, CmapomoHemHbtii nep., 29/4, Mockea, 119017, Poccua

AHHOTAILIHUS. TlpeacraBieHbl pe3yJibTaThl MAJMHOJIOTUYECKOTO MCCJIEAOBAaHUSA OHHBIX OTJIOXEHUM
YyxJI0MCKOro o3epa. AHa/JIU3 MaJHMHOJIOTUYECKUX JAaHHBIX B COBOKYIIHOCTH C JaHHBIMM AATHPOBAHUA
oTJIoxxeHuH 1o *C 1 ¥Cs mo3BOJININ PEKOHCTPYHUPOBATD 3TAIMbBl MU3MEHEHUA PACTUTEIIBHBIX COOOIECTB
B KocTpoMckoMm 3aBoJKbe B KOHIIE IJIEHUTJIANMATIA U B TO34HeJIeAHUKOBbe: 19.5-16.9 ThIC. KaJl. J1.H. —
nepurJsiiiuajbHas cTenb, 16.9-14.7 Thic. Ka. JI.H — 6epe30Bas nepurJjisiuaabHas jiecocrens, 14.7-12.7
THIC. KaJI. JI.H. — eJIOBbIe 11 Oepe30B0-eJIOBhIe Jleca U PeKOJIechs C IepUIJIANNaIbHO-CTEITHBIMU U JIyTO-
BBEIMU cooOrmiecTBaMu, 12.7-11.7 Thic. Kaji. J.H. — 6epe3oBas nepurJisiiuajibHas JecocTenb ¢ HeOOoJIb-

UM y4aCTUEM €JIN.

Kitiouegvie cytoda: peKOHCTPYKIUA Nae0IaHAMAa(TOB, 03epHbIe OTJI0XKEHU, CIIOPOBO-MBUTBIIEBOI aHAIIN3,
buHaIBHBIN JIEHUTIAIAAI, TI03qHeIeTHUKOBbE

Jlia nutuposBanusa: Camych A.B., KoHctantuHoB E.A., ®ununmnosa K.I'. 3MeHeHNs pacTuTe bHOCTH B KocTpoMckoM 3aBorKbe
B [O3HEJIEJHUKOBbE [0 JaHHBIM MAJIMHOJIOTUYECKOTO M3y4YeHUs JOHHBIX OTJIOXeHUi YyxisioMmckoro odepa // Limnology and
Freshwater Biology. 2024. - Ne 4. - C. 642-647. DOI: 10.31951/2658-3518-2024-A-4-642

1. Beeaenue

YyxJIOMCKOe 03epo paclnoJioxeHo Ha ['anuucko-
UyXJIOMCKOI BO3BBIIIEHHOCTH B CEBEPHOM dYacTu
KocTtpomckoii o6iactu. OHO UMeeT HeOOJIbIIYIO ILJIO-
mangs Bogocbopa (~270 KM?), KpYNIHBIE HPUTOKU
OTCyTCTBYIOT. O3epo He OBLIIO 3aTPOHYTO MOCJIEHUM
(no3mHeBanpalickuM) oJsiefeHeHueMm (Kapra ueTrBep-
TUYHBIX..., 1972), Gnarogaps ueMy ero OTJIOXeHUs
MOTYT CJIYXWUThb OCHOBOM [Jisi HAaJeXHBIX pervoHab-
HBIX MNajieoJlaHAMA(PTHBIX PEKOHCTPYKIMI MO3AHEro
miericrorieHa. TeM He MeHee, JO HeJaBHErO0 BpeMeHU
MaJIMHOJIOTUYeCcKHe MCCJIeOBaHUA JOHHBIX OCAaJKOB
YyXJIOMCKOTr'0o 03epa He IPOBOJUJIVCE.

[TaneoboTaHnyeckoe u3yyeHUE OTJIOXEHUN B
palioHe ucciieoBaHUsA IPOBOAWJIOCH B MPOILJIOM CTO-
netun K.K. MapkoseiM, I''A. biarosemenckuMm, B.II.
I'puuykom. Tak, B Tpyaax K.K. Mapkosa (1940) npuse-
JeHbl pe3yJIbTaThl MaJIMHOJIOTUYECKOro, JUaTOMOBOTO
U KapIoJIOTUYeCcKOro M3y4eHus MUKYJIUHCKUX TOpHOB
u rurtuil y A. CeMeHKOBO U Ha pyube MBaHOBCKOM
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(paspe3nl «Uyxyioma» U «VIBaHOBCKUI pydell», COOT-
BeTCcTBeHHO). [To3xe, B 1953 r., B.I1. 'pruyk IOBTOPHO
BBINIOJTHWJI TBUIBIIEBOM aHaJIN3 OTJIOKEeHWI paspesa
«YyxjioMa», eMy yJajoCh MOJyYUTh OoJiee IOJIHYIO
MBUIBIIEBYIO UarpaMMy MUKYJIUHCKOTO MeXJIeJHUKO-
BbsA (I'puuyk, 1989).

B KocTtpomckoMm 3aBoJiXbe Takxe OBLIIO BBIIOJI-
HEHO NaJINHOJIOTMYeCKOe UCCiIeJoBaHKe JOHHBIX OTJIO-
xkeHuii lamuuckoro ozepa (Bemmuko u mp., 2001).
HccnenoBaHue OTJIOXKEHUM IBYX OIMNOPHBIX KOJIOHOK
MO3BOJIMJIO YCTAaHOBUTH IIOCJI€[IOBATEJIbHOCTh H3Me-
HEHUI pacTUTEJIbHOCTU U KJMMaTa 3a mnocjefHue 55
THICAY JIeT.

Hactosamasa craTea ©OCBALleHa pe3yJibTaTaM
CIIOPOBO-IIBUIBIIEBOI0 aHAIM3a [OHHBIX OTJIOKEHUHN
YyxXJIOMCKOTO 03epa, HaKONUBIINXCA B (PUHAIBHOM
IUIEHUIJIANMage M B MO3[HeJIeJHUKOBbe, U PEKOH-
CTPYKIMH pACTUTEJIBPHOCTU Ha OKpYyXalollel 03epo
TeppUTOPHUU.

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

OOBEeKTOM JaHHOrO WCCJIeIOBaHUsA SABJIAETCSA
koJioHka Chul 3A qiuHO# 7.45 M, HOJTy4eHHAs B pe3yJIb-
TaTe OypeHMA AOHHBIX OCAJKOB IIPM IOMOIIM IOPII-
HeBoro Oypa JIMBHHrCTOHA B JIOKOUHe UYyXJIOMCKOIO
o3epa riyouHoil 4.0 M. CropoBO-TIbUIBLIEBOM aHaJIN3
6b1 poBefieH AJiA 29 obpasuos (¢ 3.4 no 0.6 m) c
nHTepBasioM 10 cM. JJabopaTopHasA MOArOTOBKa 0Opas-
1[0B BKJoyaja B ceba obpaborky 10% pacTBOpoM
HCl, xunsuenne B 10% pactBope KOH, cenmapanuio B
TsoKenon xkugkoctu (I'puuyk u 3akiuHckasg, 1948) u
anerosu3 (Ma3zeit u HoBenko, 2021). 'oToBble mpoGkI
[IpOCMaTpUBaJIMCh 110J] MUKPOCKOIIOM C yBeJIM4eHHeM
B 400 pas. [IpoueHTHOEe cofepXaHUe MBUIbIE U CIOP
paccuuThIBaJIOCh OT CYMMBI NbUIbLIBI HA3eMHBIX pacTe-
HUM (NbLIbIA AepeBbeB 1 KyCTapHUKOB + IIBUIbIIA TPaB
U KycTrapHuukoB). CHOpOBO-IBLIbLIEBasA AuarpaMma
6puTa mocTpoeHa B nakere mporpamm Tilia/TiliaGraph
(Grimm, 1990); rpaHuLbl TAJMHO30H IPOBENIEHBl C
MOMOIIBI0 KJIACTEPHOr'0 aHaiu3a B nporpamme CONISS.

Jig oTIoXKeHUI1 KOJIOHKM IIOJIy4eHBl BOCEMb
PaJuoyIJIepOJHbIX JAaTHPOBOK METOJOM YCKOPUTEJIb-
HOU Macc-cnekTpomerpuu (AMS) u ogHa HaTUPOBKA
MeTOZOM M3MepPeHUs cofiepKaHus paguonsoromna ¥Cs
(®dununmosa u Ap., 2023). B nmporpaMMHOM makere
rbacon moctpoena riry6HHO-BO3pacTHAs MOJIEJIb.

3. Pe3ynbTatbl UCCAEAOBAHUA

Kosionka Chul3A BkiiouaeT B cebs cyieAyIomuye
ropu3oHThl: 0-0.50 M — cj1a60 KOHCOJIMAWPOBAHHBIN
opranudeckuii wi; 0.5-1.45 M — opraHoMUHepaJIbHbII
ni; 1.45-1.63 M — kap6oHaTHBIH 1i1; 1.63-2.5 M — opra-
HOMUHEPAJIBHBIA WJI C IPOCJIOEM OIleCYaHEHHOro Wja
Ha riybuHe 1.95-2.15 m; 2.50-2.85 M — 11 MUHepaJb-
HBII ollecuaHeHHBIl; Hike 2.85 M — MUHepaJIbHBIN WJL.

Ha criopoBo-IBLIBIIEBON AUarpaMMe BBIAETIEHO 6
JIOKAJIBHBIX TBLIbIEBHIX 30H (JII13).

Joia JITI3 1 (3.4-2.55 M) xapakTepHb! HauboJIb-
mee TmponeHTHOe coAepxaHue NAP (non-arboreal
pollen — mbUTBIEI TPAB U KYCTAPHUYKOB) — OT 57 110 72%;
BBICOKAs JOJIA MBLIBIH 371aK0B (14-24%), mosibiau (10—
19%), mapeBbIx (3—-8%), pa3HOTpaBbs; OMHOBPEMEHHOE
MPUCYTCTBUE THUIBIB TyHAPOBBIX (Betula sect. Nanae,
Alnaster, Saxifragaceae), CTeITHBIX U JIYTOBBIX PACTEHUH
(Bupleurum, Valeriana n np.), kcepoduroB (Ephedra,
Helianthemum) wu ranodurtoB (Plumbaginaceae). B
rpymnmne AP (arboreal pollen — mbuUTbLIBI JEepeBbeB U
KyCTapHUKOB) BCTPedYaeTcs IBUIbLA eI, COCHBI OOBIK-
HOBEHHOU U CHUOUPCKOHN, JIPEBOBUIHBIX U KyCTapHU-
KOBHIX 0Oepes, UBBI, JINCTBEHHUIIBI, 4 TAKXe TUINIHOTO
reauodura — obsenuxul. EqUHUYHBL MBUIbIIEBEIE 3€pHA
[IMPOKOJIMCTBEHHBIX mopoj. B JIII3 2 (2.55-2.25 m)
nocreneHHo Bo3pacrtaer fojia AP (51-62%) 3a cuet
MBUIBIEL 6epe3 u uBHl, HO cofiepxanrie NAP (38-49%),
nosibiHU (14-16%), mapeBbix (9-10%) u pa3HOTpaBbs
OCTaeTcsi BBICOKMM. [IpHCYTCTBYeT IBUIBLIA PACTEHUI,
XapaKTEePHBIX IS NepUTIAUaabHbIX ¢itop (Thalictrum,
Helianthemum, Saxifragaceae). OTJIMYUTENIBHON OCO-
6eHHOCTBIO masimHocnekTpoB JIMI3 3 (2.25-1.93 m)
sIBJIsIeTCsE MaKcuMyM TbLUIbIE Picea (13-40%), Bbicokast
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nossa neuIbilbl Betula sect. Albae (17-25%), Artemisia
(11-27%), Chenopodiaceae (8-9%). dosia AP coctas-
nser 53-67%. JII3 4 (1.93-1.73 M) xapakTepusy-
ercsi paBHBIM cooTHomeHueM NAP (50-52%) u AP
(48-50%), BBICOKMM cOJiepXXaHHeM IbLUIbIBI Oepe3bl
(B T. 4. kapauKoBOM — A0 2%) u moabslHU (25-26%).
B cmopoBo-meuibIleBbix criektpax JITI3 5 (1.73-1.53 m)
pacret posia AP (64-82%), mpeobGyamaer Betula sect.
Albae (36-64%). CopmepxaHue MbUIBIBI Artemisia u
Chenopodiaceae cokpamaetrca. disa JIII3 6 (1.53-0.6
M) XapakTepHoO Oosbloe koyimuectBo AP (90-96%), B
TOM YHCJI€ MBUTBLBI Oepe3bl, eid, OJIbXU. [10CTOSHHO
BCTpevaeTcs MbUIbIla qy0a, BsA3a, JIUIbL, JIEIUHEL.

4. 06cy)xpeHue pe3ynabTaToB U BbiBOADBI

[TannHOJIOrMYecKoe HccaefoBaHUe OTJIOXKEHUN
kojjoHkn Chul3A Ha riay6bmHax 3.4-0.5 M u aHamm3
rJ1yOMHHO-BO3PACTHOM MOJieJI M03BOJIUJIU PEKOHCTPY-
HMpOBaTh OCHOBHBIE 3Talbl JaHAMA(THO-KIMMaTHde-
ckux usMeHeHuti B Kocrpomckom 3aBoJrxbe B GUHaIb-
HOM IUUIeHUTJIANMAalle U No3iHeJle JHUKOBbe, HaulHasA C
19.5 TBIC. KA. JI.H.

YcTaHOBJIEHO, YTO B KOHIle IUJIEHUIJIANMAaIa
(19.5-16.9 TbBIC. Kan. J.H., JIII3 1) pacTUTeIbHBIN
IIOKPOB OBLI IpefCTaBjieH MepUrAllaIbHON CTeNbio
C pelKyM ydacTheM XOJIOAOCTOMKHUX IOpOJ| JAepeBbeB
1 KyCTapHUKOB (JINCTBEHHUIBI, O6epe3bl KapJIMKOBOM,
07bX0BHUKA). CoueTaHue NyCTBIHHO-CTENHBIX, Oope-
aJIbHBIX ¥ TYHAPOBHIX 3JIeMEHTOB, Ha0JIl0JaeMoe B CII0-
pOBO-IIBLIBLEBEIX crnekTpax JIII3 1, BHosHe TUNNYHO
JUIA  TUUIeVICTOLIEHOBBIX  IMEepUrJIANUaJbHBEIX  (Jiop.
[IpucyTcTBUe B 3TOM UHTEpBaJie MbUIbLEI reIMo(pUTOB
(Hippophae, Helianthemum), kcepodurtos (Bupleurum,
Ephedra) v ranodutos (Plumbaginaceae) ykasbiBaeT Ha
MIMPOKOE paclpocTpaHeHHe OTKPHITHIX IIPOCTPAHCTB B
YCJIOBUAX XOJIOAHOTO KOHTHHEHTAJIbHOTO KJuMara.
EnoBele coobljecTBa MOIJIM CYILIeCTBOBATh JIMIIb B
3alMIIeHHBIX MeCTOOOMTaHUAX, YTO MOATBepXkIa-
eTca U pesyJibTaTaMH NaJMHOJIOTMYeCKUX HCCJieloBa-
HUl oTJiokeHUil ['anmuckoro osepa (Bemuuko u Ap.,
2001). Haxoaxku mNbUIBIE TepMO(DUIJIBHBIX pacTeHui
(my6a, BsA3a, JIUMBI, JIEMMHBI), BEPOSITHO, MOXHO OOB-
SAICHUTH IIepeoTJIOXKeHHeM U3 MeXJIEJHUKOBBIX OTJIO-
JKEeHUI, pacpocTpaHeHHHIX B OacceliHe o3epa, 3a cueT
SPO3MOHHBIX IPOIECCOB B YCJIOBUAX pa3peXeHHOH
pacTUTEJIBHOCTH.

B pannem gpuace (16.9-14.7 Thic. KaJj. JI.H.;
JIII3 2) B palioHe HcciiefOBaHUA Hayajla pacceyATbCA
O6epe3a, o0Opa3ys HeOoJplMe Jieca W PeaKOoJIeChsl.
BesnecHble TeppuTOpuM OBLIM 3aHATH MEPUTJIALU-
aJIbHO-cTenHbIMU ¢opmanuamMu. Cpean TPaBAHUCTHIX
coo0IlecTB yMEeHbBINNJIACh POJIb 3JIaKOB, (iopucTrye-
CKMII cOCTaB pPa3HOTPaBbsA CTaJl MeHee pa3HOOOpa3HbIM,
HO IO-IIPeXXHeMY Kcepo(dUTE COUeTaJIMCh C Ipe/ICTaBu-
TeJIAMHU TyHAP U JIyrOB. 3HAUUTEJIbHYI0 POJjib B pacTu-
TeJIbHOM IIOKpPOBe MIpaju coo0llecTBa M3 KyCTapHU-
KOBBIX BHAOB Oepe3 U uB. Bo Bpemsa uHTepcTaauasa
6éruHr-asuiepén (14.7-12.7 Teic. kan. ja.H., JIII3 3)
pacnpoCTpaHWINCh €JIOBble U Oepe30BO-eJIoBhle Jieca
U peqKoJiecbs HapAfdy C NepuraAldaIbHO-CTEIHbIMU
1 JIyTOBBIMHU COOOIlecTBaMU. YuacThe B JpeBOCTOe
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esii ObLIO GoJiee 3HAYMMBIM B IlepByl0 dasy IoTellie-
HUA (OEJUIMHT), T. K. MAKCUMyM IIBUIBIBL €JId IIPUXO-
AUTCA Ha HUXKHIOW vyacTh JII13 3. B ansepéne posb enu
B COCTaBe pacTUTEJbHOCTH COKpaTuiack. B mosgHem
apuace (12.7-11.7 Tteic. kana. J.H., JI[I3 4) rocmon-
cTBOBaJIN JIaHAMmMadTe Oepe30BOll MePUTIALNAIbHON
JjecocTend ¢ HeOOJBIIUM ydacTHeM eJid; OTKpPBIThe
coofIlecTBa 3aHMMaJIM MOJIBIHHO-MapeBble U 3JIaKo-
BO-pa3HOTpaBHBIE (PUTOLIEHO3HI.

B nauase rosonena (11.7-10.7 Tbeic. KaJja. JIH.,
JIT13 5) HavasioCh MOCTeNeHHOoe 3aMelieHNe epUraAanu-
aJIbHBIX JiecocTemnell 6epe30BBIMU JiecaMU C y4yacTheM
eau U cocHbl. B nHTepBasie ot 10.7 A0 5.5 ThHIC. KaJl.
JI.H. B KOJIOHKe (PUKCHPYyeTCA NepeprlB B 0CaJKOHAKO-
wieHuu. B cyb6opeanbHOM nepuoje rojoreHa (JII13 6)
B OKPeCTHOCTAX 03epa IIpou3pacTrajy eJIoBo-0epe3oBble
Jleca c IpUMeChl0 COCHBI U MIKMPOKOJNCTBEHHBIX IOPOJ
(my6a, Bs3a, JMIBL, fAceH:A), MoAJecoK ObLT 0Opa3oBaH
JIEINHOM, KaJIMHOM.
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