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ABSTRACT. The study presents preliminary results of investigating the coastal morphosystem of the
Taipalovskii Bay in Lake Ladoga, aimed at reconstructing water-level fluctuations. The comprehensive
research conducted includes: geomorphological profiling, peat coring, OSL dating of shoreline deposits,
radiocarbon dating of peat deposits, and diatom analysis of dated samples. It has been established that
the accumulative shore of the bay was formed throughout the Holocene due to multiple transgressive-re-
gressive cycles. It is suggested that the large beach bar, previously believed to have formed during the
Ladoga transgression, already existed in the mid-Holocene. The maximum level of the transgression
itself is estimated to be around 14-15 meters in height.
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1. Introduction

The shore of the Taipalovskii Bay (south of the
Burnaya River) represents an accumulative coastal mor-
phosystem, consisting of sandy terraces complicated by
parallel ridges along the shoreline, an extensive large
barrier ridge (up to 5 meters high), and peat bogs
formed in the place of a paleolagoon. This area was first
described in a seminal work by J. Ailio, dedicated to the
study of the Lake Ladoga shoreline (1915). The Finnish
researcher, based on his own field observations, con-
cluded that the barrier ridge formed during the Ladoga
transgression, and its formation led to the separation of
Lake Sukhodolskoye from the Ladoga water area. This
study presents materials that allow for a more precise
history of the development of this region.

2. Materials and methods

For this study, geomorphological profiling was
conducted using a GEOBOX No. 8-23 optical leveling
instrument. The leveling data were tied to a triangu-
lation point of the state geodetic network, allowing
for the determination of elevation marks in the Baltic
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height system. To correlate the observed paleo-shore-
lines, samples of coastal deposits were taken at sev-
eral sites for OSL dating. The dating was carried
out at the OSL laboratory of the Karpinsky Institute.
Additionally, fieldwork included peat bog drilling using
a Russian peat borer. The peat deposit samples were
dated using the radiocarbon method at the Laboratory
of Geomorphological and Paleogeographical Research
of Polar Regions and the World Ocean at the Institute
of Earth Sciences, St. Petersburg State University.
Furthermore, a diatom analysis of the collected samples
was performed by Z.V. Pushina, a specialist from the
FSBI “VNIIOkeangeologia”.

3. Results

In Figure 1, a geomorphological profile of the
coastline with the obtained datings is presented. The
age of the deposits at the base of the beach ridge,
located at an elevation of 11.5 meters, is 2900 %+ 200
years BP (RGI-1174). A sample taken from the barrier
ridge yielded a dating of 5000=+400 years BP (RGI-
1173). According to the leveling data, the bar has a
relative height of 4.4 meters, with its base located at 17
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Fig.1. Geomorphological profile of the Taipalovskii Bay shore. 1 — sand-gravel-pebble deposits; 2 — sands; 3 — peat; 4 — sam-
pling points; 5 — water level on the day of leveling survey; 6 — OSL age; 7 — radiocarbon age, calibrated age is given in parentheses.

meters and its crest at 21.4 meters. Behind the ridge,
an undulating surface is observed, with elevations
ranging from 15 to 16 meters. On this surface, at the
distal base of the ridge, the OSL age of the deposits is
8100 =800 years BP. Further from the ridge, a peat bog
is observed, with the peat thickness increasing towards
the shore. At the site RP-3267, the peat thickness was
found to be 1.1 meters. The radiocarbon age of the peat
base here is 4660 +100 14C years BP (5360+ 150 cal
years BP). In boreholes drilled at the abrasion scarp,
the core thickness was 3.5 meters. The elevation of the
borehole mouths is 16.5 meters. The lithology of the
cores is shown in Figure 2.

4. Discussion and conclusion

The research results provide some preliminary
conclusions about the dynamics of Lake Ladoga’s
water level in this area. Firstly, there is no evidence of
water level rise above 14-15 meters during the Ladoga
transgression (the maximum stage of which occurred
3100-2800 *C years BP (Saarnisto, 2012)). The nearest
datings, obtained within a close age range (2500-2600
years BP), pertain to layers of gyttja and silts at eleva-
tions of 14.5 and 13.5 meters respectively, as well as
to the deposits of the barrier ridge at 11.5 meters. This
is corroborated by studies of sediment sections from
the valleys of the Burnaia, Viun, and Fedorovka riv-
ers, where Ladoga transgression deposits are recorded
below 15 meters (Verzilin et al., 2001). This casts doubt
on the accuracy of Y. Ailio’s conclusions regarding the
formation of the Taipalovskii Bay barrier ridge during
the Ladoga transgression. The age of the ridge deposits,
determined to be 5000 +400 years BP, is quite close to
the end of the Littorina transgression in the Baltic Sea.
Lacustrine deposits from this period were also previ-
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ously uncovered in the Viun River valley (Znamenskaya
and Ananova, 1967). Thus, two transgressive stages
corresponding to the Ladoga and Littorina transgres-
sions are established. The oldest sediments identified
in this study are found in the 14-15 m terrace depos-
its and the base of the peat bog cores. These datings
are assumed to correspond to the end of another early
Holocene transgressive phase.

Therefore, the data suggest the presence of three
Holocene transgressive-regressive cycles in this area.
These results differ significantly from the informa-
tion on the structure of Holocene deposits in Southern
Ladoga area, where they are most often represented
only by mid-Holocene peats or buried soils overlain by
Ladoga transgression sediments (Markov, 1949). The
authors hope that further research will determine the
cause of these differences.
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Fig.2. Lithology of the peat cores and radiocarbon dat-
ings. 1 — sands; 2 — sandy silts; 3 - silts; 4 — gyttja; 5 — peat;
6 — plant macrofossils.
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AHHOTAILIUA. B paboTe npeAcTaBJieHbl Ipe/iBapuTesIbHbIE pe3yJIbTaThl U3yueHus 6eperoBoii Mopdo-
cucreMnl TalinasoBckoro 3aauBa JIagoxckoro o3epa ¢ 1ieJibl0 peKOHCTPYKIMU KoJleOaHUs YPOBHA BOALL.
B KoMIuIeKc mpoBeleHHBIX MCCJIEJOBAHUN BXOAT: TeoMopdosioruieckoe npoduirpoBaHue, OypeHue
TOp®AHUKOB, AAaTHPOBaHNE OTJI0XeHH Oeperosrix opM pesbeda OCJI-meToAOoM U GOJIOTHBIX OTJIO-
XKEeHU paJuoyTrJIepogHBIM METOAO0M, AUAaTOMOBBIN aHAIN3 JAaTHPYEeMBIX 00pasloB. Y CTaHOBJIEHO, YTO
aKKyMyJIATUBHBIN Oeper 3ayvBa (opMupoBajica Ha IPOTSXKEHUHU BCEro roJioljeHa 3a cueT HeoAHOKpaT-
HBIX TPaHCI'PeCCUBHO-PErpecCUBHBIX ITUKJIIOB. [Ipeanoaraercs, 4To KpynHbIl 6eperoBoii 6ap, KOTOPEIH,
Kak 1oJiarajau pasHee, copMupoBasica Bo BpeMs JIaloxkKCKOM TpaHCI'PECCHH, yXe CyIeCTBOBaJ B Cpef-
HeM roJioljeHe. A ypoBeHb MaKCUMyMa CaMOU TpaHCI'DeCCUH OlleHHBaeTCsA Ha BbICOTe OKOJIO 14-15 m.

Kitiouegeie ciioga: Jlagoxckoe 03epo, roJiolieH, KojiebaHus ypoBHs BOAbl, OeperoBas reomopdosiorusa, OCJI-
JaTUpoBaHUe, paJuoyTJiepoJHOe NaTHpPOBaHUeE

Jna nutupoBaHusa: AxceHoB A.O., Boasmuanos [I.10., ITpaBkun C.A., JleGenes I'.B. Koppessauusa 6eperoBbix o6pasoBaHUI
TalinasioBCKOro 3ajiMBa ¢ U3MeHEeHUAMU YpOBH:A JIafiokcKkoro o3epa B rosouneHe // Limnology and Freshwater Biology. 2024.
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1. BBeapenue

[To6epexbe TaiimasioBCKOro 3ajmBa (K Ty OT
peku BypHoii) npencrasiigeT co00i aKKyMyJIATUBHYIO
OGeperoByio MOpP(QOCUCTEMY, COCTOAILIYI0 H3 Mecya-
HBIX Teppac, OCJIOXXHEHHBIX MapaiieIbHBIMU Gepero-
BOM JIMHUU BaJlaMH, MPOTsPKEHHOTO, KpymHoro (mo 5
M BBICOTOM) GeperoBoro 6apa, a TakXe TOPMSIHUKOB,
copMUpOBaHHBIX Ha MeCTe IajieoJiaryHbl. BriepBrie
3TOT y4acTOK ObLJI onyicaH B pyHAaMeHTaJIbHOHI paboTte
0. Ao, MOCBAIIEHHOHN WCCIefOBaHUI0 Mobepe-
Xkbs Jlamoxxckoro o3epa (1915). duHCKUEA HccIeqoBa-
TeJib, HA OCHOBe COOCTBEHHBIX IT0JIEBBIX HAOJIIO/IEHUII,
TpuUIies K BRIBOAY O TOM, 4TO GeperoBoil 6ap BO3HUK
BO BpeMsA JIaJloXKCKOI TpaHCrpeccuu, U COOCTBEHHO
ero oOpa3oBaHuMe IIpUBEJO K OTYJIEHEHUI0 o03epa
CyX0JI0JIbCKOTO OT JIQJIOXKCKOI akBaTopuu. B JaHHOI
paboTe 1peAcTaBJeHB MaTepuaJsibl, I[103BOJIAIOIINE
YTOYHUTH MCTOPUIO PA3BUTHSA STOTO pakloHa.
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Anpec e-mail: aksenov2801 @gmail.com (A.O. AkceHOB)
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2. MeTtoab! paboT

{714 BBITIOJTHEHNA TeKyIero NuccaeJoBaHusA OblIo
BBIIIOJIHEHO TreoMop@osiornyeckoe MNpopuairnpoBaHue
py oMoy ontudeckoro Husenupa GEOBOX No8-23.
JlaHHBIe HUBeJIUPOBAHUA OBLJIN NPUBA3AHBI K TPHUAHTY-
JIAMOHHOMY NyHKTY FOCY1apCTBEHHON reoje3u4eCcKoi
CeTH, 4TO M03BOJIAET ONpeAesIUTh BEHICOTHBIE OTMETKH B
banTuiickoii cucteme BBICOT. [IJ1A NMpUBA3KU HabI0aa-
eMbIX JpeBHUX OeperoBbIX JIMHUI Ha HECKOJIBKUX TOY-
Kax ObLIM OTOOpaHbl O00pa3lbl OTJIOXKEHUI OGeperoBhIX
dopm penpveda asia OCJI-gatuposanus. latupoBaHue
BBIIOJIHAIOCE B OCJI-mabopatopuu  HHCTUTyTa
Kaprnusckoro. Kpome Toro, mosieBbie pabOTHl BKIIIO-
yaT B ceba OypeHre TOPPAHUKOB MPU MOMOIIU PycC-
ckoro TopdaHoro Oypa. OOpasipl OTJIOXKEHHUIl TOp-
(pAHUKOB AaTUPOBaHBl PaAUOYIJIEPOAHBIM METOAOM
B Jiabopatopuu reomMop@doJIoTUYeCKUX U Majieoreo-
rpadruecKnx KCCIeIOBAaHUM MOJIAPDHBIX PErruoHOB U

© ABrop(s1) 2024. DTa paboTa pacnpocTpaHsi-
eTcs o MexIyHapoJHo! jiutieH3uel Creative
Commons Attribution-NonCommercial 4.0.
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Puc.1. T'eomopdosioruueckuii npodusib nodepexps TalnasoBckoro 3ajuBa. 1 — rneyaHo-rpaBUNAHO-TaJleuHbIEe OTJIOXKEHUS;
2 — necky; 3 — Topda; 4 — Touku Npo6ooTOOPa; 5 — YpoBEeHb BOJIHI B IeHb HUBEJIMPHOH cbeMKH; 6 — OCJI-Bo3pacT; 7 — paauoyrJe-

POOHBIN BO3pacCT, B CKOOKAxX yKa3aH KaJuOpOBaHHBIM.

Muposoro Okeana MHctuTyTa Hayk o 3emisie CaHKT-
[TeTepOyprckoro rocygapCTBEHHOIO yHUBEpCUTETA.
Takxe crnenuanuctoM ®I'BY «BHHUHMOxkeaHreosorus»
[IymmuHoii 3.B. ObL1 BBIIOJIHEH OMATOMOBBIN aHaIN3
0TOOpaHHBIX 00pasI{0B.

3. Pe3syabTarthl

Ha puc. 1 mpejacraBiieH reoMopdOJIOrHIecKri
npodusib nobepexbsa ¢ MOJyYeHHBIMU AAaTHPOBKAMM.
BospacT oTs10keHui1 Baia, IOJHOXKE KOTOPOIr'o paclo-
JoxeHo Ha BbicoTe 11,5 M coctaBun 2900+ 200 Ji.H.
(RGI-1174). Ilo obpas3ny, oToOpaHHOMY U3 6apa, moJIy-
yena gatupoBka 5000 + 400 s.H. (RGI-1173). Cam 6ap,
[0 JaHHBIM HUBEJINPOBAHUA, NMeeT OTHOCUTEJIbHYIO
BBICOTY 4,4 M, ero NoOAHOXKE HAaXOAWUTCA Ha BeicoTe 17
M, a rpebeHb — Ha 21,4 m. 3a 6apoM HabJoaeTcs BOJI-
HUCTas I0BEPXHOCTb, BBICOTH KOTOPOI BapbUpPYIOTCS B
npeaesnax 15-16 m. Ha ee moBepxHOCTH, y AUCTATIBHOIO
nogHoxusa 6apa, OCJI-Bo3pacT OTJIOXKEHHH COCTaBMJI
8100+800 s.H. [anbpme or Gapa HaOJOJAeTCA TOP-
(psarux. MomntHocTs TOpda yBeIMuMBaeTcA IO Hampas-
JleHuto ot Gepera. B mypde (TH-3267) ero MOLIHOCTb
okaszasach paBHa 1,1 m. [To ocHOBaHMIO TOp(da 3aech
MOJIy4eH paJuoyTrJIepogHBIN Bo3pacT 4660+ 100 #C
J.H. (5360 =150 kaj. j.H.). B ckBaxXyHax, BBIIOJIHEH-
HBIX ¥ aOpa3uoOHHOr0 yCTyIa, MOIIHOCTh KepHa COCTa-
Buia 3,5 M. BeicoTa ycThA CKBaXWH paBHa 16,5 M.
JIutosiorusa KepHOB IOKa3aHa Ha puc. 2.

4. 06¢cy)xpeHHe pe3ynbTaTtoB

Pe3ysipTaThl HMCCJIENOBAHUM MO3BOJIIIOT MOJIY-
YUTh HEKOTOpHIE IMpeABApPUTESIbHBIE BBIBOABI O JIUHA-
MHKe YpoBHs JIafOXKCKOrO O3epa B 3TOM parioHe.
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Bo-nepBbIX, IPH3HAKOB MOBHIIIEHNsA YPOBHS BOABI BhIIIE
14-15 M Bo BpeMs Jlajoxckoil TpaHcrpeccuu (Makcu-
MaJibHasA CTaAusa KoTopoi mpousonuia 3100-2800 C
J.H. (Saarnisto, 2012)) He HabmogaeTcs. Bivxariime
J[aTHUPOBKY, [IOJIyYyeHHbIe B OJIM3KOM BO3PAacTHOM IIpO-
MexyTke (2500-2600 J1.H.) OTHOCATCA K IPOCJIOAM T'MT-
TUU U aJIeBpUTOB Ha BeIcOoTax 14,5 u 13,5 M cooTBeT-
CTBEHHO, a TakXe K OTJIOXeHHUAM OeperoBoro Bajia Ha
BeIcOTe 11,5 M. OTO MOATBEpXKOAIOT U MCCIeNOBaHUA
pa3pe30B OTJIOXKEHW! AOJMH peK BypHoi#, BpioHa n
®enopoBKY, rhe OTJOoXeHUsA JlagokKCcKOM TpaHcrpec-
cuu ¢ukcupyloTesa Hike 15 M (Bep3wiuH u fip., 2001).
ODTO 03BOJIAET NOABEPTHYTh COMHEHMUIO IPABUJIBHOCTD
BbiBOZIOoB 10. Ao o ¢QopmupoBaHuu O6eperoBoro
6apa TailimajoBcKOro 3ajmBa Bo BpeMmsA JIagoxcKom
TpaHcrpeccuu. BospacT, NOJIyueHHBII [0 OTJIOXKe-
HUAM 0Oapa, coctaBuil 5000+ 400 J1.H., YTO JOBOJIBHO

16,5m 16,5 m
11
16 | 1260470 ]2
B s
14704110
[0 4
2600110
— B s
14 3 47502140 "
T 6480£160. 259090
Bt 6010120:8 (6510150
12

Puc.2. JIutosornyeckoe CTpoeHre KepHOB TOpGAHNKA U
panuoyriaepoHble NaTUPOBKU. 1 — mecky; 2 — necyaHUCThIe
aneBpUThl; 3 — aJIeBpUTH]; 4 — ruTTUH; 5 — Topda; 6 — pacTu-
TeJIbHble MaKpOOCTaTKH.
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6/11M3K0 K 3aBeplleHu0 JINTOPUHOBOHM TpaHCIpPecCuu
Ha DbBantuiickom Mope. O3epHble OTJIOXKEHUA 3TOrO
BpeMeHHU TakXe ObLIM BCKPBHITH paHee B JIOJIMHE peKu
Boion (3HameHckasa u AHaHoBa, 1967). Takum obGpa-
30M, yCTaHaBJIMBaeTCA [iBa TPAHCI'PECCUBHBIX 3Tara,
cooTBeTCTBYOMMX Jlagoxckoil 1 JINTOPHHOBOM TpaHC-
rpeccusaM. Haubosiee ipeBHUE OcaAKU, olpe/ieIeHHbIe
B JJaHHOM HCCJIeJOBaHUH, OOHApyXKeHHB! B OTJIOKEHUAX
14-15-MeTpoBOI1 Teppackl, a TakXe B OCHOBAaHUU Kep-
HOB Oosiota. IIpeamosiaraercs, 4TO 3TU JAaTUPOBKU
OTHOCATCA K 3aBeplIeHUI0 ellle OJHOM, paHHeroJolle-
HOBOM TPaHCI'PECCHBHOM (pa3bl.

Takum o6pa3oM, NoJiydeHHBle OaHHEBIE I103BO-
JIAIT TpeAnoJjiaraTb Hajauyue TpeX TIOJIOLEHOBBIX
TPaHCTPeCcCHUBHO-PErpecCMBHBIX ILUKJIOB B 3TOM pai-
OHe. DTU pe3yJbTaThl 3HAYMTEJIBHO OTJIMYAIOTCA OT
CBEJIGCHUII O CTPOEHUM TOJIOLIEHOBHIX OTJIOXKEHUN
IOxwHoro IIpunamoxbs, rae OHU yYalle BCero npeacTas-
JIeHBl TOJIbKO CpeJHEerojIolleHOBEIMU TopdaMu WU
norpeGeHHBIMY IIOYBAMU, II€PeKPHITHIMU OCagKaMu
Jlagoxckoii TpaHcrpeccun (Mapkos, 1949). ABTophl
HafelTcs, YTO JajbHelIne HCCIeJOBaHUA MO3BOJIAT
OIpe/iesINTh IPUUYNHY 3TUX Pa3INuuii.

bAaaropapHoOCTH

HccienoBaHue BBHINOJIHEHO 3a CYeT IpaHTa
Poccuiickoro HayuHoro ¢Qouma Ne 23-27-00273
“OlLieHKa TeMIIOB CHIXeHUs ypoBHA JIagoxcKkoro o3epa
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3a nocyieguue 3000 Jiet o pesyJibTaTaM abCOJIIOTHOTO
naTupoBaHus 6eperoBeix ¢popm penbeda”, https://rscf.
ru/project/23-27-00273/.
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