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ABSTRACT. The article discusses data on the lithological composition of bottom sediments from two
small lakes — Lake Lavkozero and Lake Gangozero, located on the Zaonezhsky Peninsula, within the area
of the Onega Ice Lake. In the recovered sediment sequences from studied lakes, two sediment units from
top to down have been recognized: Holocene gyttja from small isolated lakes and Late Pleistocene sed-
iments from the Onega Ice Lake, which are represented by varved clays and silts. Based on lithological
data, a “pink horizon” of varved clays was identified. It is similar to one which found in the sediment
section of the Unitskaya Bay in Lake Onega. The absolute hypsometric position of this “pink horizon”
was determined based on the elevation levels of the lakes under study.
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1. Introduction

Lake Lavkozero (N 62.645763, E 34.359239)
and Lake Gangozero (N 62.637677, E 34.361123) are
located in the Kondopoga District of the Republic of
Karelia, approximately 7 km northwest of the village
of Unitsa. Their elevations are 59.9 m and 75 m above
sea level, respectively. These lakes have a narrow,
elongated shape, running from northwest to southeast.
Lake Lavkozero has a maximum length of 1 km and a
width that does not exceed 200 m. Lake Gangozero is
ca. 530 m in length and 150 m in width. The research
area is situated in the northern part of the Onega Lake
basin, whose current level is 33 m. The Onega Lake
basin experienced significant changes during the final
stages of the Late Pleistocene and Early Holocene, asso-
ciated with glacial degradation and the formation of a
huge glacial lake — Onega Ice Lake (OIL). According to
Demidov (2005), OIL reached its maximum size around
13,300 years ago. The deposits from this period are rep-
resented by varved clays. As a result of glacial retreat
and a change in the direction of lake currents, the
hydrochemical conditions changed dramatically. This
led to the oxidation of upper sediment layers and the
formation of a “pink horizon” of clays, with a thickness
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ranging from 10 to 30 centimeters, within the boundar-
ies of the Onega lake (Demidov, 2004).

2. Materials and methods

The sampling of sediment cores from the studied
lakes was conducted using a Russian Peat Corer with
a corer length of 1 meter and diameter 7.5 and 5 cm.
A lithological description was made for the selected
cores on site. Sediment samples were taken with super-
imposition in order to create continuous sequence of
bottom sediment. In Lake Lavkozero, a sequence of
sediment with a thickness of 5.83 meters (4.5 - 10.33
meters from the water surface) was collected at a depth
of 4.5 meters. In Lake Gangozero, a sediment column
with a capacity of 2.7 meters (2.5 - 5.2 meters from the
water’s surface) was obtained at a depth of 2.5 meters.
Both studied sections showed that the exposed sedi-
ments at the top are composed of Holocene deposits
characteristic of small isolated reservoirs (gyttja). The
underlying sediments are composed of Onega Ice Lake
deposits (varved clays and silts). A “pink horizon” of
varved clay with a thickness of 20 centimeters in Lake
Lavkozero and 5 centimeters in Lake Gangozero has

© Author(s) 2024. This work is distributed
under the Creative Commons Attribution-
NonCommercial 4.0 International License.


https://www.doi.org/10.31951/2658-3518-2024-A-4-761
mailto:95orlov@rambler.ru

Orlov A.V. et al. / Limnology and Freshwater Biology 2024 (4): 761-766

SI: «The 6th International Conference
Paleolimnology of Northern Eurasia»

lake Gangozero

65

60

55

50 —>

lake Lavkozero

45

— 40

35

— 30
Altitude above sea level

"pink horizon"
water

clay sapropel
varved clays
sanded clay

I sapropel

i

Unitskaya Bay
Lake Onega
33m---

Fig.1. Diagram of the hypsometric distribution of the studied lakes.

been found in sections of the bottom sediments (Figure
1). The determination of the occurrence level of this
“pink horizon” in these sections allowed us to correlate
them with a similar horizon found in the sediments of
the Unitskaya Bay, Lake Onega (Subetto et al., 2022).

3. Results and discussion

In modern research, a “pink horizon” has been
discovered in a drilling well located in Petrozavodsk
Bay, as well as in several wells in the open part of
Lake Onega and the upper reaches of the Unitskaya
Bay. The thickness of this horizon in different sections
does not exceed 20 centimeters. It has been noted that
the lower contact of the horizon is often more abrupt,
while the upper contact is relatively gradual (Subetto
et al., 2022). The formation of this horizon is associ-
ated with a sudden drop of the Onega Ice Lake level by
20-25 meters, which occurred due to the opening for a
short period of a new influx of water into the White Sea
basin about 11.2 thousand years ago. The timeframe
for the formation of the pink horizon deposits was also
relatively brief, as demonstrated by their low thickness
(Demidov, 2006). Based on more recent data, the age of
this horizon has been estimated to be between 13 and
13.2 thousand years (Hang et al., 2019). The deposits
of the “pink horizon” differ significantly from the clays
above and below it in terms of their geochemical com-
position. The mineral composition of the varved clays
from the “pink horizon” indicates significant changes
in the environmental conditions in the catchment area
during their formation (Strakhovenko et al., 2018).

4. Conclusions

As a result of studying the bottom sediments of
small lakes on the Zaonezhsky Peninsula, a “pink hori-
zon” of varved clay was discovered in sections of Lake
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Lavkozero and Lake Gangozero, and similar deposits
were found in a section of the Unitskaya Bay of Lake
Onega. These sections of sediment contain information
about the timing of the isolation of these small lakes
from the main body of water of Onega Ice Lake, which
is necessary for a reliable reconstruction of the Late
Glacial history of the area and determining the bound-
aries and stages of the glacial lake’s regression. The
deposits of the “pink horizon” varved clay represent a
valuable marker horizon, as they have a short dura-
tion of formation, which enhances their significance for
reconstructing changes in the glacial lake level.
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AHHOTAILIHUS. B craTbhe paccMOTpeHb 0COOEHHOCTU CTPOeHMs JOHHBIX OTJIOXEHUU JBYX MaJIbiX 03ep
3aoHexckoro nojayocrpona: JlaBkosepo u I'anrosepo (Pecny6irka Kapesus), pacrosokeHHbIX B IIpeje-
Jiax pacnpocTpaHeHus: OHeXCKOro IpujieJHUKOBOro o3epa (14-12 Teic.s1.H.). Pa3pe3bl JOHHBIX OTJIOXe-
HUl o3ep JlaBko3epo u 'aHro3epo npeAcTaBiieHbl FOJIOLEHOBBIMU OTJIOXKEHUAMK MaJIblX M30JIMpPOBaH-
HBIX BOJOEMOB, INepeKphIBalollilie NO3JHEeIJIeHCTOLeHOBbIe OTI0XeHHs OHeXCKOro MpujaegHUKOBOIO
o3epa. IlociegHue npeAcTaByIeHHB! JIEHTOYHOCJIOMCTBIMU IJIMHAMU U ajieBputaMu. Ha ocHoBe JjiuTO-
JIOTUYECKOTO OMNKCAHUA Pa3pe30B BbileJIeH MapKUPYIOUIN «PO30BbIM TOPU30HT» B JIEHTOYHBIX IJIMHAX,
aHaJIOTUYHBIN BCKPBHITOMY B pa3pe3e OTJIOXKeHUIN YHUITKOU ryobl OHexckoro o3epa. Ilo JaHHBIM ypOB-
HEBBIX OTMETOK HCCJIeJyeMBIX 03ep OIlpefiesieHO aOCOJII0THOe T'MIICOMETPUYecKoe IOJIOXKeHHe «po30-

BOr'0 TOPU30HTAa» BO BCKPHITHIX pa3pe3ax.
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Jia nqutupoBanusa: Opios A.B., IToraxun M.C., CyGerro [[.A. KoppesAuusa OTJI0XXKE€HUH MaJbIX M30JIMPOBAaHHBIX BOAOEMOB
320HEXCKOr0 MOJIyOCTPOBA B KOHTEKCTe M3MeHeHHs ypoBHA OHEXCKOro MpujIeJHUKOBOTo o3epa // Limnology and Freshwater
Biology. 2024. - No 4. - C. 761-766. DOI: 10.31951/2658-3518-2024-A-4-761

1. BBeapenue

Ozepa JlaBkosepo (N 62.645763, E 34.359239) u
I'anrosepo (N 62.637677, E 34.361123) pacriosioxeHbl
B Konponoxckom patioHe Pecniy6inku Kapenusa B 7 kM
ceBepo-3alajiHee [lepeBHU YHUIA Ha BBICOTHBIX OTMeT-
Kax 59,9 u 75 MeTpoB HaJ YPOBHEM MOPS COOTBET-
CTBEHHO. DT 03epa MMeIOT y3Kue, BHITAHYTHIE C CeBe-
po-3amajia Ha I0ro-BOCTOK KOTJIOBUHBL. MakcumasbHas
JynHa o3. JlaBko3epo cocTaBjifgeT 1 KM, IIMpUHaA He
npesbimaer 200 M. O3epo l'aHrosepo B AJIMHY AOCTU-
raetr 530 M, MakcuMaJibHas IHpUHA cocTasisgeT 150
M. PaiioH wuccieoBaHUs pacIiOjioXKeH B CeBEepHOU
yacTu 6acceiiHa OHeXCKOro 03epa, COBpeMeHHBIH ypo-
BeHb KoTOporo cocrasJiisseT 33 M. bacceiin OHexcKoro
03epa Ha 3aBeplIaoIINX dTanax [I03/JHero HeoIIencTo-
IleHa ¥ B HayaJjle roJiolleHa NpeTeplieBajl 3HAUUTeJIb-
Hble U3MeHeHUs, CBA3aHHble ¢ Jerpajanuell JjegHUKa
U pasBUTHEM NpPUJIEJHUKOBOro BojmoeMa (JleMuios,
2005; Cybetto u ap., 2022). OHexcKkoe NpUIeJHUKO-
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Boe 03epo (OIIO) focTUryio cBoOUX MakCUMaJIbHBIX pas-
MepoB 0K0J10 13,3 TeIC. J1. H. OTJIO)KEHHUA TOro nepruoaa
IpeJicTaBJIeHbl TUMUYHBIMU JIEHTOYHOCJIOUCTBIMU TJIU-
Hamu. B pesynbrate perpeccun OITO 1 kapAWHAJIBHOMN
CMeHB! HallpaBjleHus TeueHUI B 03epe pe3KO M3MeHU-
Jlach TUApoXUMHYecKas 06CTaHOBKA, YTO, II0 MHEHUIO
N.H. lemuioBa BbI3BAJIO OKUCJIEHNE BEPXHUX I'OPU30H-
TOB JOHHBIX OTJIOXKEHHU! U NpUBeJIo K POpMUPOBaHUIO
«pO30BOr'0 T'OPU30HTa» JIGHTOYHBIX TJIMH MOIIHOCTBIO
10-30 cM, mIMPOKO paclIpOCTPaHEHHOIo0 B IpaHULIaX
OI10 (demupgos, 2004).

2. MaTtepuanbl U METOAbDI

OT6Op KepHOB MOHHBIX OTJIOXEHUM Huccienye-
MBIX 03ep IPOBOAWJICA IpU nomolu TopdsaHoro 6ypa
(Russian Corer) ¢ annHOU mpo600TOOPHON YacTu 1 M
u guameTrpom 7,5 U 5 cM. 1714 0TOOpaHHBIX KEPHOB B
[I0JIEBBIX YCJIOBUAX OBLJIO BBIIIOJIHEHO JINTOCTpATUIPa-

© ABrop(s1) 2024. DTa paboTa pacnpocTpaHsi-
eTcs o MexIyHapoJHo! jiutieH3uel Creative
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Puc.1. CxeMa rurcoMeTpUYECKOro PaCIOJIOKEHNS UCCIEAYEMBIX 03D

(duueckoe onucanue u ux dororpadpuposanue. OT6Op
KEpPHOB IIPOM3BOJNJICA C HajloxeHHeM Ajid GOpMHUPO-
BaHUA HeNpepbIBHBIX KOJIOHOK JIOHHBIX OTJIOXKEeHUH.
B o3epe JlaBko3epo B TOuke C IJIyOMHOH 4,5 M ObLjia
oToOpaHa KOJIOHKa OTJIOXKEHHN MOIHOCThI0 5,83 M
(4,5 - 10,33 M, rme 4,5 M OT NMOBEPXHOCTU BOABI). B
o3epe I'anrozepo B Touke ¢ riyOouHOH 2,5 M Oblj1a OTO-
OpaHa KOJIOHKA JOHHBIX OTJIOXKEHUI MOITHOCTBIO 2,7 M
(2,5 — 5,2 M ot moBepxHOCTHU BOABI). B 06Goux uccie-
JIOBaHHBIX pa3pe3ax BCKpPHITBIE OTJIOXKeHHsA B BepxHel
yacTH paspes3a Ipe/ACTaBJjieHbl [AayKoON TIOJIOIEHOBBIX
OCAJKOB, XapaKTepHbIX [JII MaJIblX H30JMPOBaHHBIX
BoioeMOB (OypBIii, aJeBpO-NIEJIUTOBBIA CAIMPOIIEJIb).
Hixenexaias nayka oTjI0XKeHUI IIpe/icTaBjieHa OTJIO-
xeHussMu OIIO (JIEHTOYHBIE TJIMHBI U aJeBpUTHI). B
pa3pe3ax OHHBIX OTJIOXKEHUU OBLIT OOHAPYXeH «PO030-
BBII TOPU30HT» JIEHTOYHBIX TJIMH MOIMHOCTHIO 20 cM
B o3epe JlaBko3epo u 5 cM B o3epe I'aHrosepo (puc.
1). OnpefnesieHre ypOBHA 3aJieraHUsi «pPO30BOT'0 TOPU-
30HTa» B HCCJIE[JOBAaHHBIX pa3pe3ax II03BOJIUJIO IIPO-
BECTH WX KOPPEJIALHI0 C aHAJIOTMYHBIM TOPU30HTOM,
BCKDBITBIM B OTJIOXKEHMAX YHUIIKON I'yObl OHEXCKOro
o3epa (CybetTto u ap., 2022).

3. Pe3yAabTaTthbl M 06Cy)KAeHHE

B coBpeMeHHBIX MCCIENOBAaHUAX «PO3OBBIN
ropu3oHT» ObUT OOHapyXeH B OypOBOU CKBaXXHHE B
[TeTpo3aBojackol rybe, B psAe CKBAaXUH B OTKPBITOU
yacTy OHEXCKOro 03epa 1 B BEPXOBbAX YHUIIKOI I'yOBL.
Mo1iHOCTH «p0O30BOro TOPU30HTa» B pa3pesax He Ipe-
Boimasy 20 cM. OTMeueHo, YTO HIKHUI KOHTaKT pes-
KuH, a BepxHUil nocremneHHsii (CyberTo u np., 2022).
dopMupoBaHUe «pO30BOr0 T'OPHU30HTa» CBA3BIBAETCA C
pe3kuM nageHueM yposHA OITO Ha 20-25 M B ¢BsA3HM C
OTKpBITHEM Ha OTHOCUTEJIbBHO KOPOTKHUII CPOK HOBOTO
mnopora cTtoka B beJloMOpCKyo0 KOTJI0BUHY OKOJi0 11,2
ThIC. JI.H. Ilepuos hbOpMHpPOBAHUSA OTJIOXEHUU «PO30-
BOI'0 TOPM30HTa» TaK e ObLJI OTHOCUTEJIBHO KOPOTKUM,
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0 YeM rOBOpUT ero Majiasi MoutHocTh (demuaos, 2006).
[Io Gosee coBpeMeHHBIM [JaHHBIM BO3pPacT «pPO30-
BOr'0 FOpPU30HTa» oleHuBaerca B 13 — 13,2 Teic. JL.H.
(Hang et al., 2019). OT10XeHUs «pO30BOr0 FOPU30HTA»
JIOCTaTOYHO CUJIBHO OTJIMYAIOTCA OT BhIIIEe U HUXeJle-
XKaIIKUX JIEHTOYHBIX IJIMH 10 Te0XUMHUYECKOMY COCTaBY.
W3meHeHUs B MUHEPaJIbHOM COCTaBe JIEHTOYHBIX IJIMH
«PO30BOT0 TOPU30HTA» YKA3bIBAa€T Ha CyIeCTBEHHBIE
H3MeHeHUs YCJIOBUM cpefpl Ha Bogocbope OIIO B
nepuof ux ¢popmuposanus (CTpaxoBeHKO U Ap., 2018).

4. 3aknioueHue

B pesysbraTe uccieoBaHuA JOHHBIX OTJIOXe-
HUH MaJIbIX 03ep B pailioHe 3a0HeXCKOro I0JIyoCTpOBa
OBLI0O BBISIBJIEHO HAaJIMYME «PO30BOTO T'OPU3OHTA»
JICHTOYHBIX TJINH B paspe3ax o3ep JlaBkozepo (59,9
M) u Tarrosepo (75 M), aHaAJIOTUYHBIE OTJIOXKEHUS
BCKDHITHL B pa3pese B YHUIKO! r'ybe OHEXCKOro o3epa.
[TostyuenHble pa3pesbl AOHHBIX OTJIOXEHUI cojepxaT
nHGOPMALMI0 O BpeMeHHU M30JIAIUN MaJbIX 03ep OT
ocHOoBHOU akBatopuu OITO, He0O6XOAUMYIO AJIA JOCTO-
BEPHON PEKOHCTPYKLIUU MO3JHEJIeJHUKOBON WCTOPUU
peruoHa, olnpejieJieHus IpaHul] pacnpocTpaHeHus Ipu-
JIeJHUKOBOI'O BOJOEMa U1 3TAIOB ero perpeccuu. Takum
00pa3oM, OTJIOKEHUS «PO30BOTO TOPU3OHTA» JIEHTOY-
HBIX TJINH SIBJIAIOT COOOM KavYeCTBEHHBIN MapKUPYIO-
mui ropu3oHT. KpaTkoBpeMeHHOCTh (OPMUPOBAHUA
JIaHHOTO CJIOA TaK Xe yCUJIMBaeT ero 3HaueHue IJid
PEeKOHCTPYKLIMHN H3MeHeHUsA YPOBHSA INpHJjieJHUKOBOIO
BOZl0EMA.
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