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ABSTRACT. The study is focused on the litho- and biostratigraphic record of Lake Lavijarvi, presently
a small lake in the closest vicinity from the Ladoga coast, and formerly a sheltered bay of Lake Ladoga.
Several stages of its evolution were revealed that are characterized with different organic matter content
in the sediments, diatom assemblages composition and abundances of siliceous microalgae remains. It
has been demonstrated that at the earlier stages, the environments in the basin of Lake Lavijarvi were
similar to those in Lake Ladoga. Later in the Holocene, local factors became more pronounced, and the
conditions different from those in the open-water part of Lake Ladoga established in the basin of Lake
Lavijarvi. The regression of Lake Ladoga resulted in the isolation of Lake Lavijarvi and the beginning of

its small-lake stage after ca. 3900 cal. BP.
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1. Introduction

Despite of more than 60 years of paleolimnolog-
ical research in Lake Ladoga, a number of questions
concerning the evolution of this largest European lake
still arouse interest in the scientific community. Those
include the lake-level changes and paleo-shoreline dis-
placement in the late- and postglacial times, as well as
the lake ecosystem responses to climate and environ-
mental changes and human impact.

Application of the modified isolation-basins
approach that involves the small lakes inundated by
Lake Ladoga waters during its high-level stages in the
past provides a valuable information on the environ-
mental conditions in these paleo-bays of Lake Ladoga.
The present study is aimed at reconstructing late- and
postglacial environments in a former northern shel-
tered bay of Lake Ladoga based on the litho- and bio-
stratigraphy of the sediments of a low-lying isolation
basin in the close vicinity to the present Ladoga coast.
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2. Materials and methods

Lake Lavijarvi (61°38.267’ N, 30°29.407’ E) is a
relatively small (S=2.2 km?) and rather deep (up to
26 m) lake located in the northern coastal area of Lake
Ladoga (Fig.). The shortest distance from Lake Lavijarvi
to the present Lake Ladoga coast is < 5 km. The lake’s
elevation is 5.9 m a.s.l. that is only 0.9 m above the
present average level of Lake Ladoga. It drains via a
small stream to Lake Polyakovo (5.2 m a.s.l.) and finally
to the Otsoistenlahti Bay of Lake Ladoga. Due to its low
elevation and a short distance to the coast the basin of
Lake Lavijarvi must have been inundated by the Ladoga
waters during the high-level stages of Lake Ladoga in
the late- and postglacial times.

Ca. 3.9-m long sediment core was retrieved at 5.5
m depth using the Russian peat corer. Loss-on-ignition
(LOID) and diatom analyzes and radiocarbon AMS dating
of the sediments were performed. Chrysophyte (golden
algae) cysts were counted alongside with the diatom
valves, and concentrations of each group of the sili-
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Fig. (a) - Lake Ladoga and Lake Lavijarvi (red star); (b) — a closer view of the location of Lake Lavijarvi.

ceous microfossils and “cysts to diatoms” ratios were
subsequently calculated.

3. Results and discussion

The lowermost sediment unit is represented
by varved clays accumulated at the bottom of Lake
Ladoga and adjacent lowlands in the Late Glacial when
the large areas were occupied by the proglacial lake,
the Baltic Ice Lake. Low LOI values (<2%) recorded
in this unit are characteristic for the glaciolacustrine
clays in the Ladoga basin (Subetto, 2002; Kuznetsov
and Subetto, 2021). Low concentrations of the diatom
valves and chrysophyte cysts observed in these clays
in Lake Lavijarvi indicate low-productive environments
of the BIL. Similarly low abundances of the siliceous
microfossils were recorded in lateglacial sediments
everywhere in Lake Ladoga (The History..., 1990;
Ludikova, 2023).

The sharp transition to gyttja clay corresponds
to the catastrophic drainage of the BIL ca. 10600 cal.
BP. This resulted in a minor increase in LOI values
and a pronounced rise of diatom and chrysophyte con-
centrations indicating the onset of the “Lake Ladoga
bay” stage of the evolution of Lake Lavijarvi. At the
onset of this stage, relatively high proportions of the
diatom species indicative for the freshwater Ancylus
Lake transgression in the Baltic Sea were observed in
the diatom record. The waters of the Ancylus Lake are
believed to have entered to the Ladoga basin. Most of
the indicative Ancylus taxa, however, are also com-
mon for the post-Ancylus diatom assemblages of Lake
Ladoga. It is not clear therefore whether their higher
abundances in the Early-Holocene sediments result
from the direct influence of the Ancylus Lake. Previous
paleolimnological studies suggested that the Ancylus
transgression in the northern part of the Ladoga basin
was obscured by the ongoing isostatic uplift as reflected
in the high percentages of benthic diatoms (Davydova
and Subetto, 2000). High proportions of benthic taxa
and a minor increase in planktonic Aulacoseira subarc-
tica also observed in the diatom record of Lake Lavijarvi
as well as elsewhere in the Early-Holocene sediments
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in Lake Ladoga (Kostrova et al., 2019; Ludikova and
Kuznetsov, 2021).

Further increase in organic matter content and
accumulation of clay gyttja suggest increasing produc-
tivity of the Lake Ladoga ecosystem as the climate grad-
ually warmed. Planktonic species tend to dominate in
the diatom assemblages (>70%) where the most abun-
dant species was Aulacoseira islandica, a taxon typical
of the Holocene Ladoga phytoplankton. It is arguable,
however, whether the predominance of planktonic dia-
toms may result from some slowing-down of the iso-
static uplift rate of the northern Ladoga basin outrun
by the lake-level rise. The “cysts to diatoms” ratios
also increases in the Lake Lavijarvi sediments during
this period unlike the sediment records from the cen-
tral Lake Ladoga where their highest values were more
characteristic for the onset of the Holocene (Ludikova,
2023). It can be suggested that more favorable environ-
ments for chrysophytes existed in the sheltered bays of
Lake Ladoga compared to its open-water part.

The Holocene climatic optimum is clearly
recorded in the highest LOI values (9%) and increased
diatom and chrysophyte concentrations ca. 7700 cal.
BP. Although planktonic A. islandica remained abun-
dant, the predominance of benthic taxa re-established
by that time pointing to extensive shallow-water areas
in the paleo-bay of Lake Ladoga.

Further increase in diatom concentrations is typ-
ical of the second half of the Holocene in Lake Ladoga
(The History..., 1990). However, synchronously increas-
ing abundances of chrysophytes were not recorded in
other sediment cores in Lake Ladoga, and probably
reflect specific environments of the sheltered bay.

The transition to the next stage of the evolution
of Lake Lavijarvi is record as a dramatic decline in the
organic matter content and shifts in the diatom assem-
blages composition. According to the radiocarbon dat-
ing, these changes occurred after ca. 3900 cal. BP and
can be therefore attributed to the Ladoga level drop
due to the formation of its new outlet, the River Neva,
ca. 3400 cal. BP. As a result of the regression, the Lake
Ladoga level lowered down to the present 5 m a.s.l., the
coastal lowlands emerged and a number of small lakes
isolated from Lake Ladoga.
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4. Conclusions

The litho- and biostratigraphic study of the sed-
iments of Lake Lavijarvi, a former bay of Lake Ladoga,
has demonstrated that at the earlier stages similar envi-
ronments existed in both basins. Later in the Holocene,
however, the sheltered bay provided the specifics con-
ditions different from those in the open-water part of
Lake Ladoga as reflected in the dynamics of organic
matter content, diatom assemblages composition, abso-
lute and relative abundances of chrysophyte cysts.
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AHHOTAILIUA. PaboTta HanpaBjieHa Ha JIMTO- U OuocTpaTurpaduieckoe nusydeHue OTJIOXEHUH o3epa
JlaBusApBH, KOTOPOE B HacTosAllee BpeMs NpeficTaBjiAeT cob6oi HeOOJIbIION BOJOEMOB B HEIIOCPEACTBEH-
HOU 06s1130cTH OT JIagoXKcKOro nobepexpbs, a B MIPOLLJIOM SABJIAJIOCH 3aKPHITHIM 3aJIMBOM JIamoxcKkoro
o3epa. BpUIO BBHIABJIEHO HECKOJIBKO 3TANOB €ro 3BOJIIONNK, KOTOPBIE XapaKTepU3yHTCA Pa3IMYHBIM
cofilep>XaHNeM OpraHUYeCKOro BelleCTBa B JOHHBIX OTJIOKEHUAX, COCTaBOM AUATOMOBBIX KOMIIJIEKCOB 1
cojlep>XXaHUeM OCTaTKOB KPEMHUCTHIX MUKPOBOAOPOCJIel. Brulo nmoka3zaHo, yTo Ha 6ojiee paHHUX CTa-
JUAX yCJIOBUA B KOTJIOBHHE o3epa JIaBUApBU OBLIIM CXOAHBI ¢ 00CTaHOBKaMM B Jlamoxxckom osepe. B
JajipHeleM JIOKajbHble (haKTOPHI cTajy 0OoJiee BEIpaXXeHHBIMU U B 03epe JIaBUAPBU yCTaHOBUJINCH
yCJIOBHsA, OTJIMYHEIE OT TAaKOBBIX B OTKPHITOM yacTu Jlamoxckoro o3epa. Ilagenue ypoBHA Jlamgoxckoro
03epa IpuBeJIo K OTAEJIEHUI0 03epa JIaBuApBU U epexoAy K CTaauu Majioro sogoeMa nocje 3900 kaj.

JI.H.

Kitioueavie cytoga: JOHHBIE OTJIOXKEHNS, TUATOMOBBEIE BOAOPOCJIU, IUCTH XpU30(PUTOB, cofepKaHe
OpraHUYeCcKOro BEIECTBa, TOJIOLEH, NU3MeHEH!s YPOBHA o3epa, baiTuiickoe e JHUKOBOE 03epO
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1. BBeaenue

Hecmotps Ha Gosiee yem 60-j1eTHHE TaIe0JIMIM-
HOJIOTMYeCcKHe uccienoBaHua JlaloXcKoro osepa, psafg
BOIIPOCOB, KacCawIUXCA 3BOJIIOLUN 3TOTO KpPYIHEH-
mero o3epa EBpoIbl, o-npeXHeMy BBI3BIBAIOT MHTEpeC
B Hay4yHOM cooOmecTtBe. K HUM OTHOCATCA H3MeEHe-
HHUA ero YpoBH:A U mepemellleHre OeperoBoi JIMHUU B
MOo3JHe- U MOCJIeJIeJHUKOBOE BpeMs, a TakXe peakIus
03epHON 5KOCHCTEMEBI Ha U3MEHEHUs KJIMMaTa U OKpy-
JKamel cpeasl 1 aHTPOIIOreHHOE BO3elCTBUE.

[TpumeHenre MoOAM(PUIMPOBAHHOTO MeETOAA
U30JIAIMOHHBIX 0acceiiHOB, KOTOPHIM IMOApa3yMeBaeT
U3ydeHWe MaJiblX 03ep, 3aTalyIMBaBIINXCA BOAAMU
Jlagorn Ha sTamax ee BBICOKOTO YPOBHSA B IIPOILIOM,
JaeT LeHHyw uHoOpMAaIuio 00 yCJIOBUAX Cpelbl B
3THUX JIAJOXKCKUX Iajeo3anuBax. Llesblo HACTOAMIEro
HCCJIeJIOBAaHUA ABJIAETCA PEKOHCTPYKIMA NPUPOAHBIX
00CTaHOBOK IMO3[IHEe- U IOCJIeJIeJHUKOBbS B OBIBIIEM

* ABTOP [JIsl IEPEIUCKHY.
Anpec e-mail: ellerbeckia@yandex.ru (A.B. JIynukosa)

INocmynwna: 10 utona 2024; IIpunama: 01 uroia 2024;
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3aKpbITOM 3aJIiBe ceBepHOH dacTu Jlagoxckoro osepa
Ha OCHOBe JIMTO- U Onoctpaturpadum JOHHBIX OTJIO-
XKEHUN W30JALUOHHOTO OacceiiHa, pacloJIOXEeHHOTO
Ha HU3KUX OTMeTKax B HeIlocpeJCTBeHHOI 6J130CTU
OT cOoBpeMeHHOro nobepexns Jlagoru.

2. MaTtepuanbl 1 MeTOAbI

Ozepo JlaBuspsu (61°38.267° c.m., 30°29.407’
B.J.) — OTHOCHUTEJIbHO Hebosbmioe (S=2.2 kM?) u
JIOBOJIBHO TJiybokoe (o 26 M) 03epo, paclojioXeH-
HOe B CeBepHOI npubpexHoii 30He JlaJoxcKoro osepa
(Puc.). Kparuaiimee paccrosHue oT o3epa JlaBuspsu
Jl0 HBIHeIlIHero no6epexbsA Jlajoru cocrasjifeT MeHee
5 kM. BreicoTa o3epa 5,9 M Han y.M., 9yTo Bcero Ha 0,9
M BBIIlle COBPeMEeHHOI'0 cpefHero ypoBH:A JlaJoxcKoro
ozepa. Osepo JlaBusABpu coenuHsAeTCA HeOOJBIINM
BojloTOkOM ¢ o3epoMm IlosisikoBo (5,2 M Hajg y.M.),

© ABrop(s1) 2024. DTa paboTa pacnpocTpaHsi-
eTcs o MexIyHapoJHo! jiutieH3uel Creative
Commons Attribution-NonCommercial 4.0.
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Puc. (a) — Jlagoxckoe 03epo u o3epo JlaBusipBu (KpacHas 3Be3ouka); (6) — Goyiee mOAPOGHBI 0630p MECTOMOJIOXKEHHUS

osepa JlaBusApsu.

KOTOpOe, B CBOI0 ouepeb, ApEHUpPYeTCA B 3aJIUB
OrcoiicTtenaxtu Jlamoxckoro ozepa. PacnosioxeHHBIH
Ha HeOoJIbIION abCOJIIOTHON OTMeTKe U OJIM3KOM pac-
cTosHMA OT mobepexbsa Jlagoxckoro osepa, GacceiiH
o3epa JlaBuApBU JOJDKEH OBLI 3aTallJIMBAThCA JIAA0XK-
CKMMH BOJAaMH BO BpeMs TPAHCTPECCUBHBIX CTaauN
Jlajoru B 1o3jHe- U NocjejieJHUKOBOe BpeMsl.
KoJjiloHKa JIOHHBIX OTJIOXKEHUN MOIIHOCTBIO OK.
3.9 M OpuIa oTOOpaHa € rJIyOWHEI 5.5 M C IIOMOIIBIO
pycckoro TopdsaHoro Oypa. DBeuin BEIIOJIHEHBI aHa-
13 noteps npu npokasuBanum (I1I1I1), AUATOMOBBIN
aHaiIM3 U paguoyIjepoAHOe NaTHpPOBaHUE OTJIOXe-
HUI METOAOM YCKOPUTEJIBHON MaccC-CIIeKTPOMETPHUH.
[{ucTsl Xxpr30(PHUTOB (30JIOTUCTHIX BOLOPOCJIEN) ITOICUH-
TBHIBAJIVICh BMeCTe CO CTBOPKaMH AUaTOMel; ObLIU pac-
CYMTAHbI KOHIIEHTPAI[UY KAXJIONU I'PYIIH KPEMHUCTBIX
MHUKPOGOCCUINN 1 OTHOILIEHUE «I[ACTH : JUATOMeN>.

3. Pe3aynbTaTthbl U 06Cy)KAEeHME

Camas HIKHAA 4acTh OTJIOKEHU! IIpefcTaBJieHa
JIEHTOYHBIMHU [JIMHaMU{, HaKaIUIMBaBIINMUCA Ha JHe
Jlagoxckoro osepa M Ha NpUIEramNUX K HEMy HU3-
MEHHOCTAIM B 3IIOXy MO3[IHeJIeHUKOBbsA, Korjaa 0o0Jib-
[IMe TePPUTOPUM ObLIM 3aHATH KPYIHBIM NPUJIETHU-
KOBBIM BOJI0O€MOM — BaiTHUIICKUM JIeTHUKOBBIM 03€pOM
(BJIO). Huskue 3uauenus I (< 2%), oTMeueHHbIE B
9TUX O0CAJIKaX, XapaKTepHHl I O3epHO-JIEAHUKOBBIX
rivH B Jlagoxckom o3epe (Cyberrto, 2002; Ky3Henos
u Cy6erto, 2021). Huskoe cojiepxaHue CTBOPOK Jiia-
TOMOBBIX BOJAOPOCJIEH U LUCT Xpru30(DUTOB, HabI0gae-
MoOe B JICHTOUHBIX I'JIMHaX o3epa JlaBusApBY, yKa3bIBAIOT
Ha HU3KYH MIPOAYKTUBHOCTh BOJHON 3KOCHCTEMEI.
[Togo6HBIe HU3KKE KOHI[EHTPalli KPEMHUCTHIX MUKPO-
BOJIOPOCJIEN OTMeYasliCh MTOBCEMECTHO B MO3qHeef-
HUKOBBIX OTJIOXeHusx Jlagoxckoro o3epa (Mcropus...,
1990; JIynukosa, 2023).

Pe3kuii mepexo K TUTTHEBON IJIMHE COOTBET-
CTByeT KartacTpodudyeckoMy najeHHo ypoBHA BJIO
ok. 10600 xan. a.H. OH COMpOBOXAAJICA He3HAYNUTEJTb-
HBIM yBeauueHrneMm 3HauveHui IITIII u BBIpa’k€eHHBIM
POCTOM KOHIIEHTpanuil CTBOPOK JUATOMOBBIX BOAOPO-
cJIer U HUCT XpU30(HUTOB, YKa3bIBAIOIINMU Ha Nepexo.
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K craauu “JIagoXCKOro 3ajuBa” B 3BOJIIOLUU 0O3epa
JlaBusapBu. B Havasie 3TOro 3Tana B COCTaBe JUATOMO-
BBIX KOMILJIEKCOB OTMEUYEHO OTHOCHTEJIBHO BBICOKOE
coZiepxaHue BUOOB, MHAUKATOPHBIX IJIA CTAOUU IIpec-
HOBOJHOI AaHIIWJIOBOM TpaHCTrpeccuu B OaITHUICKON
KOTJIOBUHE. CUMTAETCA, YTO BOJB AHI[MJIOBOTO O3epa
npoHukanu B Jlagory. OgHako OOJBIIMHCTBO WHAU-
KaTOPHBIX aHIIMJIOBBIX BHUJOB TaKXe€ XapaKTEPHbI OJIA
MOCT-aHIUJIOBBIX COOOIIECTB AUATOMOBHBIX BOJIOPOC-
aent Jlagoxckoro o3epa. IloaToMy HesACHO, ABJIAETCA
JI1 UX BBICOKOE COJIEPXXAHUE B OTJIOKEHHUAX PAHHEro
rOJIOIlEHAa Pe3yJIbTAaTOM HENOCPEICTBEHHOTO BJIMAHUSA
AunusoBoro o3epa. Ilpexpigymiyie Majie0JUMHOJIO-
rUuecKre HCCeOBaHUA IOKasaii, 4YTO aHI[UIOBas
TpaHCrpeccrs B CeBepHON dacTu JIagoXCKOU KOTJIO-
BUHBI KOMIIEHCUPOBAJIACh MPOOJIKABIIMMCSA HW30CTa-
TUYECKHUM IIOAHATHEM, YTO HAIIJIO OTPAaX€E€HHE B BbICO-
KOM MPOIEHTHOM COJiepXXaHuU OEHTOCHBIX AuaToOMeN
(TaBbimoBa u CybGetrTto, 2000). Beicokas moJisi guaTo-
Meli 6eHToca U He3HaunuTeJIbHOe YBeJIMueHre cofiepxa-
HUA IJIAaHKTOHHON Aulacoseira subarctica oTMevasiich
KaK B JUATOMOBBIX KOMILJIEKCAX 0o3epa JIaBUAPBU, Tak
U B APYTUX pa3pe3ax PaHHEroJIONEHOBHIX OTJIOKEHUN
Jlagoxckoro o3epa (Kostrova et al., 2019; JIyqukosa u
KysHeros, 2021).

JlanbHelee yBeJryeHre COLepXaHUsA OpraHu-
YEeCKOro BellecTBa M HaKOILJIEHIEe TJIMHUCTOU TUTTUU
CBUAETEJIbCTBYIOT O IMOBBIIMEHNN MIPOAYKTUBHOCTU
JIaJIOKCKOM DKOCHUCTEMBI B XOfle IPOAOJDKABIIETrOCs
noTrervieHUsA KjauMara. I1J1aHKTOHHBIe BUAbI HAYMHAIOT
AOMUHHDOBaATh B COCTaBe€ AOWMAaTOMOBBIX KOMIIJIEK-
coB (>70%). Hanbosiee mHorouuciieHHa Aulacoseira
islandica, MaccoOBBIlT IpeiCTaBUTEIb JIAA0XKCKOTO GUTO-
IUTAHKTOHA B roJioljeHe. OQHAKO He BIIOJIHE ITOHATHO,
MOTIJIO JIN npeo6ﬂa;[aHI/1e IIJIAaHKTOHHBIX BJOB ABUTHCA
pe3yJIbTaTOM HEKOTOPOTro 3aMeJJIeEHUs W30CTaThye-
CKOTO TOOHATHUA CEeBEepHOU dYacTdh JIagoXcKoro Oac-
CelHa U OMepeXaBIIEro ero NOBBIIIEHNUSA YPOBHSA 03epa.
3HaueHUA OTHOIIEHUSA “I[UCTH : AUATOMEU BOAOPOCTIN”
B 3TOT IIE€PUOA TAaKXe€ YBEJIMYMBAKTCA B OTJIOXKCHUAX
o3epa JlaBUsApBU, B OTJIMYME OT Pa3pe30B IEHTPAIb-
HOHN yacTtu JIagoXCKOro o3epa, rae HauboJjiee BEHICO-
Kye 3HavueHus ObUTM XapaKTepHB IJIA Hayajia ToJio-
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nena (Jlyaukosa, 2023). MOXHO IpPeIOJIOKUTh, YTO
B 3aKpBIThIX 3anuBax JlaJloXXCKOro osepa CyILIecTBO-
Basy 6oJiee GaronpUATHBIE yCJIOBUA AJIA MacCOBOIO
Ppa3BUTHA XpU30(DUTOB [0 CPAaBHEHUIO C €r0 OTKPHITOM
YacTblo.

KinmaTuueckuii onTuMyM rosioljeHa, ok. 7700
KaJl. JI.H., OTYETJINBO BBIAEJIAETCS BHICOKUMU 3HAUYEHU-
savu [T (9%) u 3HAUYUTESIbBHBIMU KOHI|eHTpalUusaIMU
CTBOPOK ANATOMOBBIX U LIUCT 30JIOTUCTHIX BOAOPOCIIE.
HecMoTps Ha TO, yTO IaHKTOHHasA A. islandica ocra-
eTcsA BeCbMa MHOTOYMCJIEHHOH, B COCTaBe JUaTOMOBBIX
KOMILJIEKCOB K 3TOMY BPeMeH! BHOBb YCTaHABJIMBAETCs
JOMMHUpOBaHNe OEHTOCHBIX BHJOB, 4TO YyKa3bIBaeT
Ha oOMmMpHBIe IJIOMAaaAN MeJIKOBOAUH B Iajeo-3ajiuBe
Jlagoxckoro osepa.

JlanbHelillee yBeslnueHUe KOHIIEHTpALUK CTBO-
POK JOuaToMell XapaKTepHO MAJiA BTOPOH IOJIOBHHBI
rosonieHa B Jlagoxckom o3epe (Hcrtopus..., 1990).
CHUHXPOHHOE yBeJIMYEHUE COAEpPXaHUA IUCT XpHU30-
¢uToB, He oTMeuaBllleecs B APYIUX paspesax JOHHBIX
otyioxeHuii (Jlynukosa, 2023), BepOsATHO, OTpa)xaeT
crieniUYeCKUe YyCJIOBUsS CpPefbl, CyLeCTBOBAaBIINE B
rnajieo-3ajuse.

[Tepexon k cieqymoolieMy 3Tally 3BOJIIOLUU O3€pa
JlaBuApBU  XapakTepusyeTcsi Pe3KUM CHUXeHHeM
coflepXaHUsA OpPraHUYeCcKOro BellecTBa U N3MeHEeHU-
sAMM B COCTaBe OMATOMOBBIX KOMILIEKCOB. CorJyiacHO
pesyJjbTaTaM paguoOyIJIEPOAHOIO AaTUPOBAaHUA 3TU
usMeHeHusa npousonuiu nocie 3900 kan. J.H. OHU
cTasiy pe3yJsibTaTOM IajieHreM ypoBH:A Jlajoru seien-
cTBue oOpa3oBaHus okosio 3400 kaj. JI.H. HOBOTO
cTtoka — pexu Hesrl. B xoze perpeccuu ypoBseHs Jlagoru
MOHU3WJICA A0 COBPEMEHHBIX 5 M Haj y.M., OCyIIU-
JIMCh IpuOpeXHble HU3MEHHOCTH U Ha MecTe OBIBIINX
JIaJO’KCKUX 3aJIMBOB 00pa30BajInCh HeOoJIblie U30JI1-
pOBaHHEBIE 0O3€pa.

4. 3aknioueHue

JIuto- u 6GuocTpaTurpadudeckKoe U3yueHue oTJIo-
XeHUH o3epa JIaBUAPBY, OBIBIIETO 3aMBa JIaJ0KCKOTO
o3epa, MokKasajio, 4To Ha 0oJiee paHHUX CTAAUAX B
oboux HacceliHax CcyIlecTBOBAJIU CXO/IHbIe 0OCTAHOBKU.
OpHako Mo3/IHee B 3aKPHITOM 3aJIMBE CJIOXKUJIUCH CIEll-
nduYecKre yCJIOBUS, OTJIMYHBIE OT YCJIOBUUA B OTKPHI-
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TOH YacTu Jlagoxckoro 03€pa, YTO HaAllJIO OTpaXxeHue
B AWHaAMHWKE COHOEpXKXaHWA OPraHUYECKOro BeEIIECTBA,
COCTaBe€ OMAaTOMOBLIX KOMIIJIEKCOB, abCoOTIOTHOM U
OTHOCHUTEJIbHOM COAE€pXXaHWUU LUCT XpI/IBOCI)I/ITOB.

BaaropapHocTH

Hccienosanue BBIITOJTHEHO B pamMkax
l'ocymapctBenHoit mporpammel MHO3 PAH - CII6
OUL] PAH (FFZF-2024-0001) u npu nopnepxke PH®
(24-17-00206).

KoHpAUKT UHTEpecoB

ABTOpHBI 3aABJIAIOT 06 OTCYTCTBUM KOH(DIIMKTa
VHTEPECOB.

Cnucok Aureparypbl

JHassigoBa H.H., Cy6erto [I.A. 2000. 'eoskostoruueckuit
MOHHUTOPUHT JIaI0XCKOT0 03€epa I10 [1aJIe0JIMMHOJIOTUYECKIM
AaHHbIM. B: JTagoxckoe o3epo. [leTposaBoAck, c. 66-75.

Hcropus Jlagoxckoro, OHexckoro, IlckoBcko-Uyackoro
o3ep, batikana u Xanku. 1990. JI.: Hayka.

Kysuenos O.A., CybGerro [.A. 2021. ToJiouneHOBOe
HaKoIJIeHHe OpraHuYecKoro BelllecTBa B JOHHBIX OTJIOXe-
HuAx Jlagoxckoro ozepa // I'eomopdosiorusa 52(2): 63-71.
DOI:10.31857/5043542812102005X

JlynukoBa A.B. 2023. Hcnonb3oBaHuie HUCT
Chrysophyceae pyia wu3yuyeHHs pPa3BUTHA OSKOCHUCTEMBI
Jlagoxckoro osepa B roJioueHe. B: MukponaieoHTOJIOTUA:
dyHaameHTanbHBIE IPOOGJIEMBI U BKJIaJ B PErMOHaJIbHOE reo-
Jnorudyeckoe usyuenue Henp. Tpyasl XVIII Bcepoccuiickoro
MUKPOIIaJIEOHTOJIOTUYECKOr0 coBelanus, c. 373-376.

JlynukoBa A.B., Kysmenos /[I.[. 2021. KpemHucrtee
MHKPOBOJIOPOCJIM B JOHHHBIX OTJIOXeHUAX Jlagoxckoro
o3epa M UX pOJb B IaJ€OJIMMHOJIOTMYECKUX PEKOHCTPYK-
nusx. Hssectus PI'O 153(6): 46-64. DOI: 10.31857/
S0869607121060033

Cy6etro [.A. 2002. CTpoeHre, 0COGEHHOCTU U UCTOPUS
¢opmMmupoBaHUA AOHHBIX OTJIOXeHUH. B: Jlamoxckoe o3zepo
[Tpominoe, Hacrosmlee, 6yayuee. CII6, c. 122-136.

Kostrova S.S., Meyer H., Bailey H.L. et al. 2019. Holocene
hydrological variability of Lake Ladoga, northwest Russia, as
inferred from diatom oxygen isotopes. Boreas 48: 361-376.
DOI:10.1111/bor.12385



https://www.doi.org/10.31857/S043542812102005X
https://www.doi.org/10.31857/S0869607121060033
https://www.doi.org/10.31857/S0869607121060033
https://www.doi.org/10.1111/bor.12385

	Evolution of Lake Ladoga as recorded in litho- and biostratigraphy of a small coastal lak
	1. Introduction

	2. Materials and methods

	3. Results and discussion

	4. Conclusions

	Acknowledgements

	Conflict of interests

	References


	Эволюция Ладожского озера в лито- и биостратиграфии небольшого прибрежного озер
	1. Введение

	2. Материалы и методы

	3. Результаты и обсуждение

	4. Заключение

	Благодарности

	Конфликт интересов

	Список литературы



