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ABSTRACT. A connection between the dynamics of the distribution of macrophytes in lakes isolated
from a large lake or sea with changes in the coastlines of large reservoirs has been established. In the
process, there are a change in the composition of macrophytes or their decrease at different stages in
the coastlines change of lakes and seas. The conclusions were based on a multi-proxy paleolimnologi-
cal study of the Lake Ladoga’ island lakes and lakes of the Kurgalsky Peninsula on the Gulf of Finland

southern coast of the of the Baltic Sea.
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1. Introduction

Macrophytes are an important component of the
lake ecosystems development. However, they are rarely
used in paleoreconstructions. Our latest paleolimnolog-
ical studies of lakes have establish the promise of using
pollen and macrofossil of aquatic vegetation to recon-
struct the level dynamics of lakes and seas. For the
first time, we began methodological research of mac-
rophytes dynamic in the island lakes of Lake Ladoga
(Fig. 1). They included pollen, botanical and geobo-
tanical analyzes (Sapelko et al., 2020). All island lakes
are located at different absolute altitudes and formed
in the second half of the Holocene as a result of isola-
tion from Lake Ladoga (Saarnisto, 2012; Sapelko et al.,
2018). Paleolimnological studies on the Putsaari Island
(Sapelko and Korneenkova, 2017) showed the need in
addition to pollen and botanical analyses geobotanical
descriptions. As a result, work using all these meth-
ods was continued on the Lunkulansaari’ and Valaam’
islands lakes, also located in the northern part of Lake
Ladoga. The data obtained are used as the basis for new
studies of lakes on the Baltic Sea coast in order to study
the possibility of using macrophytes to reconstruct
the sea coastlines dynamics. For this purpose, lakes
Lipovskoye and Beloye on the Kurgalsky Peninsula on
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the southern coast of the Gulf of Finland (Baltic Sea)
were chosen (Fig. 1). The lakes are also located at dif-
ferent absolute elevations above sea level.
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Fig.1. Study area.
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2. Materials and methods

Field work on the islands of Lake Ladoga was
carried out within topics of the Institute of Limnology,
the Russian Academy of Sciences and on the lakes of
the Kurgalsky Peninsula - within the framework of
the Russian Science Foundation project. Surface sam-
ples were taken using a Voronkov sampler, cores with
the use a Russian corer (chamber length 1 m, inside
diameter 5 cm). The species composition and structure
of macrophyte communities were studied from a boat
using the generally accepted method of visual map-
ping (Katanskaya, 1981). Also diving work was done
to study modern aquatic vegetation of lakes (Rusanov
et al., 2024). Technical treatment of samples for pol-
len analysis followed a standard method (Grichuk and
Zaklinskaya, 1948) with separation by potassium-cad-
mium heavy liquid. Determination of plant macrofossil
was carried out under a microscope with 80x- magni-
fication. During the analysis we were the area occu-
pied by each species was determined as a percentage
of the total area of the plant fiber in the field of view
of the microscope. To the chronology of events using
21ph analysis the age and sedimentation rate were
obtained for the upper part of the Lake Lipovskoye
sediment. The analysis was performed in the labora-
tory of St. Petersburg State University in St. Petersburg.
Concentrations of 2'°Pb were obtained, determined
from the activity of 2!°Po based on the assumption of
the existence of radioactive equilibrium between these
isotopes, which is one of the main prerequisites of the
non-equilibrium lead-210 method. Radiocarbon dates
(AMS) we were obtained for the isolated island lakes
stages.

3. Results and discussion

Paleoreconstructions of the shoreline of Lake
Ladoga using macrophytes were carried out for the
lakes of the islands Putsaari, Lunkulansaari and Valaam,
located in the northern part of Ladoga. For the Putsaari
lakes macrophytes were determined in cores and sur-
face samples using pollen and macrofossil analysis
(Sapelko and Korneenkova, 2017). For Hovatanlampi,
Kuikkalampi and Sokkasenlampi lakes on the
Lunkulansaari Island obtained data on both the mod-
ern spatial distribution of higher aquatic vegetation in
the lakes littoral zone and the dynamics of macrophyte
pollen and macrofossil over the past 3450 years in lake
sediment cores. Radiocarbon dating obtained for the
Lunkulansaari island correlated the previously identi-
fied pollen zones. The role of macrophytes in paleolim-
nological reconstructions was also studied for Valaam
Island lakes. A description of modern overgrowth
was made (Gazizova et al., 2023), the macrophytes
dynamics of pollen and macrofossil was determined for
Germanovskoye, Zimnyakovskoye, Antonievskoye and
Vitalievskoye lakes over the last 4200 years (Saarnisto,
2012). The results obtained using the example of Lake
Vitalievskoye were compared with data from other
methods (Sapelko et al., 2023b). As is known, pollen
of aquatic plants is poorly preserved in lake sediments,
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however, the lake sediment of the studied island lakes is
sufficiently well saturated with macrophyte pollen for
study their dynamics. An added method was the anal-
ysis of macrofossil, which were recorded in significant
quantities in the cores. With paleolimnological studies
the study of modern aquatic vegetation of lakes made it
possible to clarify the species definitions of macrophyte
pollen and identify the most representative indicators
for their use in reconstructing the development of past
aquatic vegetation. As a result, establishing the dynam-
ics of macrophytes, elevations of lakes and radiocarbon
dating of cores made it possible to reconstruct changes
in the shoreline of Lake Ladoga.

As our studies of lakes on the Kurgalsky Peninsula
have shown, macrophytes can also be used in paleo-
reconstructions of the dynamics of sea coastlines. The
sediment sequences and surface samples were obtained
from both lakes (Sapelko et al., 2023a). The sediments
of lakes include macrophyte pollen. According to pre-
liminary results plant macrofossil are extremely rare in
the sediments of these lakes. Studies of modern aquatic
vegetation on lakes made it possible to establish the
depth of distribution of submerged macrophytes: in the
Lake Beloye it reaches 4 m and in Lake Lipovskoye -
3.5 m The gentle slope of the bottom and high-water
transparency contribute to a more dominance of sub-
merged plants in the Lake Beloye compared to the Lake
Lipovskoye (Rusanov et al., 2024). The pollen spectra of
the surface layer of both lakes were studied (Gazizova
et al., 2024). Based on the results of a comparison of
pollen and geobotanical analysis data the pollen spec-
tra clearly reflect the species composition of submerged
hydrophytes of Lake Lipovskoye and floating rooting
hydrophytes of both lakes. The composition of helo-
phytes is reflected less clearly. Qualitative diversity
indices show an average level of similarity for all mac-
rophytes of both lakes. However, in some cases, pollen
of currently widespread macrophytes was not found. In
this time Lake Beloye is oligotrophic. In modern time
the submerged hydrophyte Lobelia dortmanna is domi-
nated In Lake Beloye, but its pollen was not found in
surface samples.

A high content of macrophyte pollen was found
in the upper part of the Lake Lipovskoye sediment
sequence. Based on the preliminary results of pol-
len analysis of the upper 15 cm of the core, the first
data on changes in plant communities of the past were
obtained. Their slight change during the accumula-
tion of this layer of bottom sediments allowed us to
draw a preliminary conclusion about the modern age
of the studied sediments and their formation in the
last subzone of the Subatlantic period (SA-3). Based
on this conclusion, samples from the studied sediments
were selected for 2'°Pb dating. The results obtained
confirmed the age on the basis of pollen analysis. The
top 15 cm of the sediment sequence accumulated over
76.3 * 6.9 years. The rate of sedimentation over this
period of time is estimated to be 1.8 = 0.2 mm/year.
The sediments of the Subatlantic period allowed us to
identify three pollen zones corresponding to SA-1, SA-2
and SA-3. Vegetation in this period changing mainly
under the influence of human impact. However, in gen-
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eral, also climate changes influenced the vegetation.
The strongest influence of human impact was in SA-2,
when the maximum development of open landscapes
associated with logging and fires was reconstructed.
The significant content of charcoals in sediments of this
period, founded during pollen analysis, confirms this
conclusion. This same time, judging by the abundance
and composition of macrophyte pollen, is became the
period of maximum overgrowth of the lake. The appear-
ance of Betula nana together with Cladium mariscus and
Caltha palustris indicates some swamping of the shores.
Interestingly, the appearance of Najas marina pollen
only at the beginning of SA-3, which may indicate a
stronger influence of the Baltic Sea from the middle of
the 20th century. Human activities with varying degrees
of influence are reflected in the vegetation dynamics
during the all Subboreal period. New studies of modern
macrophyte of the Lake Lipovskoye based on a compar-
ison of the modern macrophytes development and the
surface pollen data, showed an incomplete reflection
of macrophytes in the pollen spectra. However, in gen-
eral, the pollen spectra reflect the species composition
dynamics and the presence of macrophytes.

4. Conclusion

The results of studies of the Lake Ladoga’ island
lakes and the coast of the Gulf of Finland of the Baltic
Sea made it possible to obtain data on the use of mac-
rophytes for reconstructing the dynamics of the coast-
lines of lakes and seas in the Holocene. A change in the
composition of macrophytes their decrease at different
stages in the coastlines change of lakes and seas has
been established.
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AHHOTAILIUA. YcraHoBjieHa CBA3b MeXy AUHAMUKON pacnpocTpaHeHNsA MakpodHUTOB B 03epax, OTe-
JIAIOMUXCA OT 0OJIBIIOrO 03€epa WJIK MOPs, C U3MeHeHUAMU OeperoBhIX JIMHUI KPYIHBIX BogoeMoB. [1pu
3TOM MPOHUCXOAUT CMEHA COCTaBa MAaKpO(HUTOB WM WX COKpallleHMe Ha Pa3HbIX 3Tanax M3MeHeHUs
OeperoBbIX JIMHUI 03ep W MOpel. BEIBOAbI cliesiaHbl Ha OCHOBAaHUM KOMILJIEKCHOTO Iajie0JIMMHOJIOTH-
YeCKOIo M3y4eHNs OCTPOBHBIX 03ep JIafoXKCKOro o3epa U o3ep Kyprajbckoro mnosyocTpoBa Ha H0XHOM

nobepexbe duUHCKOro 3ay1uBa baaTuiickoro Mops.
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1. BBeaenue

MakpodUTsl ABJIAIOTCA BAXHBIM KOMIIOHEHTOM
pa3BUTHUA 03epHBIX 3KocrcTeM. OJHAKO B IaJIeOPEeKOH-
CTPYKIUAX UX HCIOJB3YIOT pefko. Hamm nocienHue
najieoJIMMHOJIOTUYECKUe HCCIeJoBaHUA 03ep IOKa-
3aJi1 TMEePCHEKTUBHOCTh WCIIOJIb30BAHUSA TMBUIBIBI U
MaKpOOCTATKOB BHICIIIEH BOJHOM PACTUTEILHOCTH IJIs
PEKOHCTPYKIMI AWHAMWKN 03ep M Mopel. Bmepseie
METOIYECKHe MCCIIeJOBAaHUA MBI HAadaJ Il IPOBOIUTH
Ha OCTPOBHBIX 03epax Jlajoxckoro o3epa (Puc.1). OHu
BKJIIOYAJIM B ceOsA MaJMHOJIOTHYEeCKUH, 60TaHNYeCKUN
U reoboranndeckuii ananausbl (Sapelko et al., 2020).
Bce ocTpoBHBIE 0O3epa pACHOJIOKEHB HAa PA3JTMYHBIX
abCOJTIOTHBIX BBICOTHBIX OTMETKAaX W 006pa30BaJICh BO
BTOPOI TIOJIOBHHE TOJIOLleHAa B pe3yJibTaTe H30JIAUU
ot JIagoxxckoro o3epa (Saarnisto, 2012; Canesiko u ap.,
2018). ITajeoJMMHOJIOTHYECKHE KCCJIeJOBaHUS Ha O.
[lyrcaapu (Canesnko u KopHeenkoa, 2017) nokazaju
Heo0X0IMMOCTh, IOMHMO HaJIMHOJIOru4Yeckoro u 60oTa-
HHUYECKOr'0 aHaJIM30B, BBHINOJJIHATh U Te000TaHUYECKHE
omucaHus. B pesysbrare, paboTH, BKJIIOUAIONIie BCe
3TU METOABI, ObLIM MPOJIOJDKEHB HA 03€pax OCTPOBOB
JlyHkynaHcaapy u Bajaam, TakXe PpPacIiOJIOKeHHBIX
B ceBepHoU yactu Jlamoxckoro osepa. IlosydeHHBIE
JaHHBIE B3ATH 32 OCHOBY HOBBIX HCCJIE[JOBAaHUI O3€ep
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Ha nobepexbe BanTuiickoro Mops C Iiejibl0 U3ydeHusd
BO3MOXXHOCTHU TNpUMeHeHUsA MaKpo(pUTOB i1 peKOH-
CTPYKIMH AWHAMUKHN OeperoBbIX JIMHUN Mopel. [lia
3TOH Iesii ObLIM BRIOpaHBI 03epa Jlumosckoe u Besoe
Ha KyprajbckoM NOJIyoCTpOBe Ha I0XXHOM IoGepexbe
®duHckoro 3amuBa (Puc.1). O3epa TakXe pacroJIoXeHbI
Ha pa3HbIX abCOJIIOTHBIX OTMETKaxX HaJl YypPOBHEM MODS.
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2. MaTepuanbl M METOADI

[ToneBbie paboTBl Ha OCTpoBax JIamoXCKOro
o3epa MpoBOAWIMCH B pamMkax skcnemuiuii MHO3
PAH, nHa o3epax Kypranibckoro mnojyoctposa — B paM-
kax mnpoekta PH®. [loBepxHOCTHBIe NPOOB OTOUpa-
JIUCh C TIOMOIIbI0 JIOTa BOpoHKOBa, KOJIOHKK JOHHBIX
OTJIOXKeHUH oTbupaymch ¢ nomompio Pycckoro 6Gypa
(nmueOM 1 M M Aguametrpom 5 cMm). BupoBoil cocras
U CTpyKTypa coo0IiecTB MaKpO(HUTOB H3yyaJUCh C
JIOAKU OOLIeNIpUHATBIM MeTOJOM TIJIa30MepHOro Kap-
TupoBaHusa (Kartanckas, 1988). [{ya musyueHus coBpe-
MEHHOM BOJHOIN PacTUTEJIbHOCTU O3ep TaKXe BBIOJI-
HAJIUCH BojioJia3Hble paboTel (PycaHoB u ap., 2024).
[TpoGonoaroToBka [Jis CIOPOBO-IBUIBIIEBOTO aHa-
Ji3a ocyllecTBjAjach 0 MOAU(UIMPOBAHHON CTaH-
naptHoil Merofuke (I'puuyk u 3axiuHckag,1948) c
HWCIIOJIb30BAHUEM KaJIMH-KaAMHEBOM TSXEJION XUI-
koctu. OmpefiesieHre PacTUTEJIbHBIX MaKpO OCTaTKOB
MPOBOJUJIOCH MOJ MHUKPOCKONOM ¢ 80-KpaTHBIM yBe-
audenueM. IIpyu aHajm3e ycraHaBIMBajach ILJIOMIAAb,
3aHHMaeMas KaXAbIM BHJIOM, B IIpOLIEHTax OT oOIiei
IJIOIIaAN PacTUTEJIbHOIO BOJIOKHA B IOJie 3peHus
MMKPOCKOIa.

Jl714 onpeiesieHNsA XpPOHOJIOI MY COOBITHI € TOMO-
pi0 aHasu3a 2!°Pb moJstyvueH Bo3pacT U CKOPOCThb Ocafl-
KOHaKOIUJIEHUA [JIs BepxHel 4acTH KOJIOHKH JOHHBIX
OTJIOXeHUH 03. JINTIoBCcKOro. AHaJIN3 BBHITOJIHEH B J1a00-
paropuu CIIOI'Y B r. Caukrt-IleTepOypre. IlomyueHbl
KoHIeHTpalnuu 21°Pb, ompepneseHHble MO aKTUBHOCTU
21Po Ha OCHOBE JIOMYIIEHUs O CyI[ECTBOBAHUU Payio-
aKTHBHOI'O0 paBHOBeCUA MeXJy 3THMM U30TOaMH, 4TO
AIBJISIETCSA OOHON M3 OCHOBHBIX IPEANOCHUIOK MeToZa
HepaBHOBECHOro cBUHIA-210. 1714 3TanoB OTAesIeHUA
OCTPOBHBIX 03ep INOJIyueHBl paauoyriaepoaHsie (AMS)
JaTHPOBKU.

3. Pe3yAabTaTtbl M 06Ccy)xpeHue

[TasieopeKOHCTPYKIIMN 6eperoBoi JIMHUU
Jlagoxxckoro osepa € HCHOJIb30BaHWEM Makpodu-
TOB BBINOJIHAJIUCh AJjiA 03ep oOcTpoBoB IlyTcaapw,
JlyHkyyiaHcaapyu 1 BajaaMm, pacIiojIoXeHHBIX B CeBEp-
Hoil vactu Jlagoru. Ina ozep o. Ilyrcaapu Makpo-
(uTH onpenesAINCh B KOJOHKAX U IOBEPXHOCTHBIX
npobax ¢ NOMOILIBI0 NAJUHOJIOTMUA U aHajJIu3a Makpo-
durtoB (Canenko u Kopneenkoa, 2017). [{na o3sep
Xosarannamny, Kylikkamamnu n CokkaceHjiaMIy Ha
0. JlyHkyJiaHcaapy IOJIyYeHB! JaHHbIE KaK COBPEMEH-
HOT'O IIPOCTPAHCTBEHHOI'O paclpefesieHNs BhICIIel
BOJHOM pacTUTEJIbBHOCTU Ha JIMTOpajlyd 03ep, Tak U
AVHAMUKU MBUIBIBI M MaKpPOOCTaTKOB MakKpoGUTOB
3a nocyeanue 3450 jieT MO KOJIOHKaM O3€PHBIX OTJIO-
xeHuil. Paguoyriepoansle OaTUPOBKH, IOJIy4YeHHBIE
AnA o. JlyHKyjnaHcaapy, NOATBEPAWJINA BbIEJICHHbBIE
paHee MaJMHO30HHL. PoJib Makpo(dUTOB B NajIeOJINM-
HOJIOTUYECKUX PEKOHCTPYKIUAX H3ydasach TaKxe
i1 o3ep o. Bamaam. BhInOJIHEHO omucaHue COBpe-
MeHHoro 3apacraHus (I'azuzoBa u ap., 2023), ompe-
JeJjieHa AVHaMMKa IbUIbIBI U MAaKpOOCTAaTKOB MakKpo-
¢dutoB pama osep I'epmaHOBCKOe, 3UMHAKOBCKOE,
AHTOHMEBCKOe 1 BuranbeBckoe B TedueHHe MOCJIeqHNUX
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4200 snet (Saarnisto, 2012). ITosyueHHBIE pe3yJIbTaThl
Ha [pruMepe 03. BUTasibeBCcKoro conocTaBJsIAJINCh C AaH-
HBIMU Opyrux MeroqoB (Camesiko u mp., 2023b). Kak
M3BECTHO, MbUIbLa BOOHBIX PacTEeHUH IIJIOXO COXpaH:-
eTcsA B JOHHBIX OTJIOXKEHUAX, OAHAKO KOJIOHKH AOHHBIX
OTJIOKEHWH H3yYeHHBIX OCTPOBHBIX 0O3€p AOCTAaTOYHO
XOpOILIO HacHIeHBl MBUIBIION MakpodUTOB AJIA U3Y-
yeHus KX AUWHaMUKU. BcromoraTesbHBIM MeTOOM
IIpU 3TOM CTajJl aHajW3 MaKpOOCTaTKOB, KOTOphHIE B
3HAYMTEJIbBHOM KOJINYecTBe OTMeuYeHbl B KOJIOHKAaX.
OpaHOBpeMeHHOe C IaJIeOJIMMHOJIOTUYeCKUMHU HCCciIe-
JIOBaHUAMM H3y4YeHHe COBpPeMeHHOH BOOHOH pacTu-
TeJIBHOCTU 03€p AaJI0 BO3MOXHOCTb YTOUHUTD BUOBBIE
oInpejiesieHNs NBUIBIBI MaKPO(UTOB U BHIABUTH HaN0O-
Jiee pelpe3eHTaTUBHBIE IOKasaTeJM [JIS WX HCIOJIb-
30BaHUA B PEKOHCTPYKIMH pacnpocTpaHeH!s BOOHOM
pacTUTEeIbHOCTH MIPOILTIOro. B pe3ysbraTe, ycTaHOoBIIe-
HUe JUHaMUKU Makpo(dUTOB, BEICOTHBIE OTMETKU 03ep
1 paaguoyrjaepoaHble JaTUPOBKU AJI KOJOHOK AOHHBIX
OTJIO’KEHUH NT03BOJINJIA PEKOHCTPYHPOBaTh U3MeHeHHe
6eperoBoii uHUM JlagoxcKoro osepa.

Kak mnokasanu Hamu HcciiefoBaHUA O3ep Ha
KypranbckoM NOJIyoCTpOBe, MakpoQHUTHl MOTYT OBITh
HCIIOJIb30BaHbl U MpU NaJIeOPEKOHCTPYKIMAX AWHA-
MUKU OeperoBblx JUHUI Mopel. 13 oboux o3ep oTo-
OpaHBbl KOJIOHKY IOHHBIX OTJIOXKEHUI 1 [I0BEpXHOCTHBIE
npo6sl (Cameniko u aAp., 2023a). JloHHBIE OTJIOXKEHUA
03ep BKJII0YAIOT B cebs nbuIblly MakpoduTos. ITo npen-
BapuUTeJIbHBIM pe3yJibTaTaM pacTUTeJIbHbIe MaKpoo-
CTaTK{ B JOHHBIX OTJIOXKEHUAX 3TUX 03ep BCTpeyaroTcs
KpariHe pefko. [IpoBefieHHBIe Ha 03epax HUccileJOBaHuA
COBPEeMEHHO! BHICIIe BOJHON PacTUTEIbHOCTH I103BO-
JINWIW yCTaHOBUTH TJIyOMHY pacnpocTpaHeHus NOIpy-
JKEeHHBIX MakpoduroB: B 03. besom oHa pocrturaer 4
M, a B 03. JlunmoBckom - 3,5 M Ilosoruii ykjaoH [HaA U
BBICOKasA IIPO3payHOCTh BOJBI CIIOCOOCTBYIOT OoJiee
BBIpQ)KEHHOMY [AOMMHHPOBAHHMIO MOIPYXeHHBIX pac-
TeHUl B 03. besioM o cpaBHeHMIO C 03. JIMIIOBCKUM
(PycaHoB u ap., 2024). M3y4ueHsl MbUIbIIEBbIE CIIEKTPHI
MOBEPXHOCTHOTO cJiosA oboux o3ep (Gazizova et al.,
2024). Ilo pe3ysibTaTaM CONOCTAaBJIEHNA NAaHHBIX IbLIb-
I[eBOr0 ¥ reo00TaHWYECKOro aHaJIN30B B NaJIMHOCIIEK-
Tpax XOpOIIO OTpaXXeH BUAOBOI COCTaB MOIPYXeHHBIX
ruipoduToB JIMIIOBCKOrO 03epa M IJIaBaloOlIUX yKOpe-
HAMMUXCA TUAPodUTOB 060uX 03ep. CocTas reJiopUTOB
oTpaxeH cjabee. HAEKCH KaueCcTBEHHOI'0 pa3Hoobpa-
3UA IOKa3bIBAIOT CPeAHUI YPOBeHb CXOACTBA AJIA BCeX
MakpoduTtoB oboux o3ep. OAHAKO B HEKOTOPHIX CJIy-
YasAx IbUIbIIA pAaclpOCTPaHEHHBIX B HacTosAllee BpeM:A
Makpo(duTOB He BcTpeueHa. Tak, B HacTosllee BpeMA B
ourorpodHOM 03. besioM JOMUHUpYeT NOrpyXeHHBIN
rugpodbut Lobelia dortmanna, ogHaKo ero MbUIbLA B
[IOBEPXHOCTHHIX IpoOax o3epa He oOHapyXeHa.

Bricokoe copepxaHue IBUIBIEL MaKpO(pUTOB
oOHapy>XeHO B BepXHell 4acTy KOJIOHKU JOHHBIX OTJIO-
xkeHul o3. Jiunosckoro. Ilo pesynpTaTam npeaBapu-
TeJIBHOI0 NaJIMHOJIOTMYEeCKOro aHajin3a BepXHUX 15
CM KOJIOHKH IIOJIy4YeHBI IIepBble JaHHbIe 110 N3MeHeHUI0
pacTuTesIbHBIX cooOIlecTB Mpomuioro. Mx He3Hauu-
TeJIbHOe U3MeHeHUe B IIepHo/ HaKOILJIEHHUA 3TOr0 CJI0A
JIOHHBIX OTJIOXKEHMI IO3BOJIMJIO cleJaTh INpeaBapu-
TeJIbHOe 3aKJIl04eHHe O COBpeMEeHHOM BO3pacTe U3y-
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YeHHBIX OTJIOXKEHUH U 0 GOpMUPOBAHUU UX B MOCTEN-
Hel noj3oHe cybaTyiaHTUu4eckoro nepuona (SA-3). Ha
OCHOBAaHWM 3TOr0 3aKJII0ueHHsA o0Opaslpl U3 U3yYeH-
HBIX OTJIO)KeHU ObLTA OTOOpaHBI /1A JAaTUPOBAHUA C
nomoIneio 21°Pb. TloyiyueHHBIE pPE3yJIbTATH MOATBEP-
AWM 3aKJIlo4eHue O Bo3pacTe, clelaHHOe Ha OCHO-
BaHUU MaJIMHOJIOTHYECKOro aHanus3a. Bepxnue 15 cMm
KOJIOHKY [TOHHBIX OTJIOKEHHI HaKONWIMCh 3a 76,3 =+
6,9 set. CKOPOCTb OCaIKOHAKOIJICHUA Ha NPOTAKEHNU
3TOro IMpoOMeXyTKa BpeMeHU olleHeHa kak 1,8 = 0,2
MM/Tof. M3yueHHEBIe OTJIOXKEHUA Cy0aTIaHTHYeCKOro
neprofa TMO3BOJIMIN BBIAEIUTh TPU MaJVHO30HHL,
cooTBeTcTByIoIMe SA-1, SA-2 1 SA-3. PacTUTEIbHOCTD
B JaHHOM Ilepuofie MeHsJIach B OCHOBHOM IIOJ BJIUA-
HHEeM aHTPOINOreHHBIX (akTopoB. OAHAKO B I[€JIOM
Ha XapaKTep pacTUTEJbHOCTU BJIMAIM TakXe U H3Me-
HeHudA ximMata. HauboJsiee cusibHOe BJIMSHUE aHTPO-
NnoreHHBIX (AaKTOPOB OTMeueHO B SA-2, korja ObLIO
PEKOHCTPYHMPOBAaHO MaKCUMaJIbHOE pacIpocTpaHeHue
OTKPHITHIX JIaHAMA(TOB, CBA3aHHOE C BhIpyOKaMM U
noxxapamu. 3HauuTeJIbHOe cofepXaHue MUKPOYTJIel B
OTJIOKEHUAX 3TOro Iepuoja, oOHapyXeHHOe IpU CIIOo-
POBO-IIBLJIBI[EBOM aHaju3e, OATBepXOaeT cAeslaHHbIe
BBIBOJBL. JTO Xe BpeMsd, Cy[d IO OOMJIMI0O U COCTaBy
MBLIBLB MaKpO(UTOB, CTAJIO IIEPHOAOM MaKCUMaJIbHO
BHIpaXXeHHOro 3apacraHusi o3epa. [lossienue Betula
nana BMecte ¢ Cladium mariscus u Caltha palustris cBu-
JeTeJIbCTByeT O HeKOTOpOoM 3aboJiaurBaHUU Oeperos.
HnTepecHo mnosBiieHue NBUIBIE Najas marina TOJIBKO
B Hauasie SA-3, 4TO MOXeT CBUIETEeJIbCTBOBATH O
6oJiee CUJIBHOM BJIMAHUAU MOpPA € cepeAuHBl XX Beka.
JleATelbHOCTD YeJioBeKa C Pa3HOU CTEeNeHbI0 BIWAHUA
oTpakeHa B JUHAMUKe paCTUTEJIbHOCTHM Ha IIPOTH-
’)keHUU Bcero cyb6opeasibHoro mnepuoga. O6oOiieHue
pe3yJIbTaTOB HOBBIX MHCCJIEJOBAaHWI COBPEeMEHHOI'O
3apacTaHusA 03. JINIOBCKOrO Ha OCHOBAaHUM CONOCTaB-
JIeHVs COBpPeMEHHOr'0 paclpoCcTpaHeHu:A MaKpopHUTOB
U pe3yJIbTaTOB CIIOPOBO-IBLIIBI[EBOIO aHaIN3a IIOBepX-
HOCTHBIX IIPO0 NIOKa3aJIo HeloJIHOe OTpaXkeHne MaKpo-
$uTOB B CHOPOBO-IBLIBIEBHX cHekTpax. OOHakKo B
1[eJIOM JUHAMUKY BUAOBOI'O COCTaBa U Hajau4ue Npous-
pacramoimux MaKpo(HUTOB CIOpPOBO-IBLIbI[EBbIE CIIEK-
TPHl OTpaxaroT.

4. 3aknioueHue

[TosryueHHBIE Pe3yJIbTAThI HCCIIeJOBAaHUI OCTPOB-
HBIX o3ep Jlagmoxckoro ozepa u nobepexbs OUHCKOTO
3anmBa bBanTuiickoro Mopsi MO3BOJIMIN IOJIYYUTH
JaHHBIE 10 WCIOJI30BAHUI0O MaKpO®UTOB IS PEKOH-
CTPYKUMN JUHAMUKN GeperoBbiX JIMHUI 03ep U Mopei
B roJIoIleHe. Y CTaHOBJIEHA CMeHa cocTaBa MaKpohUTOB
WIN WX COKpallleHUe Ha pa3HBIX JTalnax U3MeHeHUs
OeperoBbIX JIMHUL 03ep U MOpe.
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