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ABSTRACT. We performed a comprehensive analysis of the sediment cores from lake Antyukh-Lambina.
Studied area is situated on the Kandalaksha coast of the White Sea. The lake is connected to lake
Kolvitskoye by a narrow strait. We have identified several stages in the lake development from brackish
to freshwater conditions, since the early Holocene. The desalination and increased organic matter in
the sediment have led to an increase in diversity chironomid and cladocera species. Using chironomid
analysis, we performed quantitative reconstructions of mean July air temperatures and water depths.
The results showed that both parameters have increased gradually since the early Holocene.
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1. Introduction

The sediments from small lakes are valuable
repositories of information regarding changes in the
natural environment. The bottom sediments contain
both mineral and organic components, which are of
both autochthonous and allochthonous origin. A com-
prehensive study of these paleorecords provides infor-
mation about the climatic and environmental changes
in the surrounding area (Subetto, 2009; Subetto et
al.,2017; Syrykh et al.,2021).

Lake Antyukh-Lambina represents an interest-
ing case study from the perspective of the sedimen-
tary record. The lake’s basin is located in an area that
has been impacted by Quaternary glaciation, neotec-
tonic activity, sea level fluctuations and environment
changes during the Late Glacial and Holocene. The
Antyukh-Lambina lake deposits have the potential as a
valuable record of development of the Kolvitskoe lake
catchment area over past time.

2. Materials and methods

Lake Antyukh-Lambina (67.09°N 33.16°E; 59
a.s.l.) is a small lake: 200 m?, max.depth ca 6m. The
Villaselga range separates Lake Antyukh-Lambina from
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lake Kolvitskoe. Water exchange occurs through a nar-
row channel between lakes. A stream flows into Lake
Antyukh-Lambina from the south, originating in the
Kolvitskoe Tundra.

Within the study, we analyzed approximately 3
m. sediment core, which was extracted from a depth of
4 m., using a piston corer. Lithological analysis, radio-
carbon dating, LOI (loss on ignition) analysis, paleo-
botanical analysis, and micropaleontological analysis
were performed with the sediment samples.

3. Results and discussion

The lithological composition revealed that the
gray silty clay is covered with brown gyttia-aleurite,
with a gradual transition area in between. (Grekov and
Kolka, 2016). There were no obvious disturbances in
the stratigraphic sequence of the sedimentary depos-
its, indicating a continuous process of sedimentation
throughout the Holocene period since the Preboreal
period.

Based on the results of radiocarbon dating and
lithostratigraphic and LOI analysis, three main zones
can be identified in the studied sedimentary sequence.

A clear transition from a saline to a freshwater
environment (6,21-6,2 m.) at the beginning of the lake’s

© 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-4-390
mailto:ivanmihgrekov@gmail.com

Grekov I.M. et al. / Limnology and Freshwater Biology 2024 (4): 390-393

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

history during the Early Holocene has been established
based on diatom analysis results (Ludikova and Grekov,
2017).

In the lowermost part of the sequence (6.94-6.66
m.), during the deposition of the clay unit, the organic
content is low, approximately 1-2%, indicating the
presence of a large, low-productivity, saline, presum-
ably glacially derived reservoir. In the higher part of
the transition zone, at a depth of 6.66 to 6.19 m., there
is a variation in the content of organic matter, rang-
ing from 3.5% to 7%. The clay fraction is replaced by
siltstone containing gyttia, indicating a transition from
mineral sedimentation to organic sedimentation. In the
higher part of the section (6.19 to 6.00 m.), it is possi-
ble to identify lithological facies by a distinct change in
siltstone composition to a siltstone with gittia with an
increase in organic content up to 14%. Subsequently,
until the end of the section (6.00 to 4.05 m.), stable
reservoir performance is observed, with minor fluctua-
tions in organic matter values (10-15%).

The dynamic of chironomid communities was
consistent with changes in lithological stratigraphy and
diatom assemblages. Significant changes in the chi-
ronomid taxanomic composition was identified in the
lower part of the core (between 6.94 and 6.42 m.). The
Orthocladius and Cricotopus, typically associated with
freshwater habitats, might indicate past water level
changes, possibly due to flooding of the surrounding
area. Chironomus plumosus-type, tolerant of low oxygen
content and unstable environmental conditions, was
also found in the lower horizons. In the upper part of
the core dominant Tanytarsus lugens-type was replaced
by Sergentia coracina-type and Zalutschia. These
changes might indicate an increase of water depth and
a cooler climate in the catchment area. Subdominant
Heterotrissocladius marcidus-type and Heterotrissocladius
maeaeri-type 1 indicated eutrophic conditions within
the lake up to present time (Nazarova et al., 2023).
Overall, changes in chironomid composition responded
small fluctuations in climate in the region, with a nota-
ble warming trend during the Atlantic period (Syrykh
et al., 2016).

At the same time, according to the reconstruc-
tion, the depth of the lake increased almost throughout
the entire period of its development. The changes in the
Cladocera community showed a similar pattern of lake
development and response to changes in environmental
and climatic conditions (Ibragimova et al., 2017).

4. Conclusions

A continuous sequence of accumulation of bot-
tom sediments of the lake Antyukh-Lambina provides
an opportunity to study the history of the formation
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and development of the surrounding territories from
the Early Holocene to modern times. The results of the
research can be extrapolated to Kolvitskoe Lake, which
is the largest in this area. Further studies of the lake
will enable us to reconstruct the detailed environmen-
tal dynamics of the region.

Conflict of interest

The author declares that there is no conflict of
interest requiring disclosure in this article.

References

Grekov LM., Kolka V.V. 2016. Paleolimnological
studies of bottom sediments of lakes South of the Kola
Peninsula. Paleolimnology of Northern Eurasia. Experience,
Methodology, Current Status: Proceedings of the International
Conference.Yakutsk, 22 -27 August, pp. 44-47.

Ibragimova A. G., Frolova L. A., Grekov I. M. et al. 2017.
Changes in the composition of Cladocera (Brachiopoda,
Crustacea) communities in Lake Antyukh-Lambina (Kola
Peninsula, Murmansk Region) in the Holocene. Lakes
of Eurasia: problems and solutions. Proceedings of the
1st International Conference (September 11-15, 2017).
Petrozavodsk: Karelian Scientific Center of the Russian
Academy of Sciences, pp. 592-597.

Ludikova A.V., Grekov I.M. 2017. Preliminary results of
diatom analysis of samples of bottom sediments of the lake.
Antyukh-Lambina (South of the Kola Peninsula). Geography of
the Arctic regions. Collective monograph based on the mate-
rials of the International Scientific and Practical Conference,
St. Petersburg, A.I. Herzen State Pedagogical University,
November 9-10, 2017. St. Petersburg: Printing House of LLC
“Old Town”, pp. 33-36.

Nazarova L., Syrykh L., Grekov I. et al. 2023. Chironomid-
Based Modern Summer Temperature Data Set and Inference
Model for the Northwest European Part of Russia. Water 15:
976. DOI: 10.3390/w15050976

Subetto D.A., Nazarova L.B., Pestryakova L.A. et al. 2017.
Paleolimnological Studies in Russian Northern Eurasia: A
Review. Contemporary Problems of Ecology 10 (4): 327-335.
DOI: 10.1134/51995425517040102

Subetto D.A. 2009. Donnye otlozheniya ozer: paleolim-
nologicheskie rekonstruktsii. Monografiya (Bottom Lake
Sediments: Paleolimnological Reconstructions. Monograph),
St. Petersburg: Ross. Gos. Pedagog. Univ. im. A.L. Gertsena.

Syrykh L., Nazarova L., Frolova L. et al. 2016.
Development of the lake ecosystem, palaeoclimate and palae-
oenvironment on the Kola Peninsula (NW Russia) as recon-
structed from sediment record of the Lake Antyukh-Lambina.
SIL XXXIII congress 31 july-5 august 2016.

Syrykh L., Subetto D., NazarovaL. 2021. Paleolimnological
studies on the East European Plain and nearby regions:
the PaleoLake Database. J Paleolimnol 65: 369-375. DOIL:
10.1007/510933-020-00172-8



https://www.doi.org/10.3390/w15050976
https://www.doi.org/10.1134/S1995425517040102
https://www.doi.org/10.1007/s10933-020-00172-8

Cney. abinyck: «6-s1 mexdyHapoOHasi KOHhepeHUusi

Limnology and Freshwater Biology 2024 (4): 390-393 DOI:10.31951/2658-3518-2024-A-4-390 lManeonum+onozus CesepHoli Egpasuux

UcTtopua o3epa AuTiox-Aambuna
(Kanpanaxkwuckumu 6eper benoro mopsa) no
AAHHBbIM U3Y4YE€HHA AOHHDbIX OTAOXKEHUH

KpaTtkoe coobuienune

LIMNOLOGY
FRESHWATER
BIOLOGY

M

I'pexoB U.M.!, Ceipbix JI.C.!, Hazapoga JI.B.2

TPoccutickuii eocydapcmaeeHHblll nedacocuieckull yHugepcumem, Hab. p. Moiiku 48-12, 191186, Cankm-Ilemep6ype, Poccua
2Kasanckuti (ITIpusosticckuil) ¢pedeparvHulil yHugepcumem, yit. Kpemneackaa 18, 420008, KazaHs, Poccus

AHHOTALIUA. KepHbl OOHHBIX OTJIOXKeHUH o3epa AHTIoX-Jlambuna (Kanpasmakmckuil 6eper Besoro
MOpsI) IpOaHAJIM3UPOBAHBI KOMILJIEKCOM MeToAoB. O3epo coequHseTcsi ¢ 03epoM KoJIBHIIKOE Y3KHUM
KaHaJIoM, yepe3 KOTOPHI MpOMCXOAUT BogooOMeH. Hamu BbIieJIeHBI HECKOJIBKO 3TAIlOB B Pa3BUTHUU
03epa, BKJIIOYas Iepexo[ OT COJIOHOBOAHOTO K IIPECHOMY BOJOEMY. Ilepexof K IPeCHOBOJHBLIM YCJIO-
BUAM U yBeJIMUEHME COJiepXaHUs OpraHUKU B JOHHBIX OTJIOXKEHUAX IPUBEJIU K YBEJIWYEHUI0 Pa3sHOoo-
O6pa3us BUAOB TuApoOHoHTOB. I1o pe3ysibTaTaM XUPOHOMUAHOIO aHaIM3a [IpoBefieHa KOJIMYeCcTBeHHas
PEKOHCTPYKLINA CpPedHUX HIOJIbCKUX TeMIlepaTyp Bo3AyxXa U riiyouHbl BoAbl. O6a mapameTpa mocTe-
IIEHHO yBeJINYMBaJIKCh C Hayasla roJioljeHa A0 HacCTOsAIIero BpeMeHH.
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1. Beeaenue

JlonHBle OCagKu MaJibIX O3ep SABJIAIOTCA LieH-
HBIMHA MCTOYHMKaMU HHOopManuu 00 H3MeHEeHHAX
NpUpoaHON cpenpl. O3epHble ocanku (POPMUPYIOTCA
B pesyJbTare cHoca ¢ Bojgocbopa u (popMupOBaHUA B
caMoM o3epe. KomiuiekcHoe nsydeHune sTUX Majeos3a-
Ircell Mo3BoJiAeT PeKOHCTPYHUpPOBaTh NUHAMUKY O3ep-
HOH 3KOCHCTEMHI U M3MeHeHNe NPUPOJHO-KIuMaTHnye-
CKUX ycjioBuil Ha BogocGope (CyGerto, 2009; Subetto
et al., 2017; Syrykh et al., 2021).

Ozepo AnTiox-JlambuHa (Kanpasnakiickuii 6eper
Benoro mopsi) pacnoJioxeHO B palioHe, KOTOPHIH MOJ-
BepraJicsi BO3[eICTBUI0 Pa3IMYHBIX PUPOIAHBIX COOBI-
TUH B IIPOILJIOM, BKJIIOYasA: YeTBePTUYHOE OJie[IeHeHue,
HEOTEeKTOHMUYEeCKyl0 aKTHUBHOCTb, KoJyieOaHHA YPOBHA
Mops U cMeHy JaHamadToB. JJoHHbBIEe OTJI0XKEeHNUs 03epa
AnTiox-JlamMbuHa TMpefcTaB/isieT OTJeJIbHbIII HHTEpeC
JUIl icCIleIOBaHMsA, KaK IeHHBI UCTOYHUK MHGOpMa-
LY CaMOro 03epa U OKpyxalolljell TeppUTOPUH B IIO31-
HeM HeoIlsIelicTOIleHe U ToJIoIeHe.

2. MaTepuanbl M METOADI

Ozepo AnTiox-JlambuHa (67.09° c.m1. 33.16° B.1.;
59 M Haj ypoBHEM MOpsI) IpejicTaBJisieT co60i HeGOoIb-
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II0e 03epo, IUIOMAAbI0 0Koo 200 M?, ¢ MakCHMAaJb-
HOU ri1ybuHoU okoJio 6 M. I'paga Busuiacesnsra otfe-
JiseT ero ot o3epa KosBuiikoe, BogooOMeH ¢ KOTOPBIM
IIPOUCXOAUT 4Yepe3 y3kul kaHaj. C ora B 03epo
AnTiox-JlamMOuHa BHajaeT pyuei, Oepymiuili Hayaao B
KosBuikoii TyHpe.

KepH OOHHBIX OTJIOXKEHUI MOIIHOCTBIO OKOJIO 3
MeTpoB ObLI OTOOpaH C rJIyOMHBL 4 MeTpa C HCIOJIb-
30BaHHeM IopIIHeBOro Oypa. B pamkax uccsienoBaHusa
ObUTM IIpOBeAEeHBl pajuoyTrJiepogHOe AaTHpOBaHUe,
anaiu3 [III1 (motepsAa Maccel Npu MpPOKAJIMBAHUMN),
JIUTOJIOTUYeCKUii, majieo00TaHWYecKuii M MHUKpona-
JICOHTOJIOTMYECKUI aHaJIM3bl JOHHBIX OTJIoXeHui. Ha
OCHOBE XMPOHOMUAHOI'O aHaju3a BHINOJIHEHA pPEeKOH-
CTPYKIMA CpPedHUX HIOJIbCKUX TeMIlepaTyp Bo3JyXa u
rry6unsl BoAsl (Nazarova et al., 2023).

3. Pe3yAabTatbl M 06Ccy)xpeHue

JINTOJIOTMYECKUI aHaJIU3 MOKa3as, YTO B OCHO-
BaHWU UCCJIEJOBAHHOIO pa3pe3a JIEXaT CEPhIe UJINCTHIE
[JIMHBI, KOTOPHIE [EPEKPHITHl KOPUYHEBBIM AJIEBPUTOM
c opraHukoii. [lepexon Mexay ropu3oHTaMU MOCTEIEH-
Hb1i (Grekov and Kolka, 2016). [To pe3yJsibTaTaMm pagu-
OYTJIEPOOHOTO AATUPOBAaHUA KCCIIEAOBAHHBIN pa3pe3
OXBaTHIBAET IEPEXOJ OT IO3[JHEr0 HeOoIUIEHCTOIleHa
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K TOJIOlleHy U Bech roJsioileH. B crparurpaduueckorii
MocJjie/IOBaTEIbHOCTY OCAJIOYHBIX OTJIOKEHUH He OBLIIO
3aMeTHBIX HapylleHUH, YTO yKa3blBaeT Ha HelpephiB-
HBI Ipoljecc 0caJKOHAKOIJIeHUs, HaunHasA ¢ npebope-
aJIbHOTO Tepuofa.

Ha ocHoBe pe3ysnbTaToOB paguoyTJIEPOJHOTO
JaTUpOBaHUsA, JUTOCTpaTUrpadUveckoro M aHaausa
[III1, B u3y4yaeMoil MocCJieOBaTEIbHOCTU OCAJI0YHBIX
MOPOJ MOXHO BBIAEJIUTH TPU OCHOBHBIE 30HBI.

Ananuza OUAaTOMOBBIX BOZOPOCJEN IO3BOJIMII
YCTAHOBUTH MOCTENEHHBIN NIepexo/] OT COJIEHOU cpeJibl
K IIpeCHOBOJIHOM B HayaJie uctopuu o3epa (6,21-6,2 m)
B paHHeM roJioljeHe (JIlynukosa u I'pexos, 2017).

B camoii HuxHel yacTu pa3pe3sa (ot 6,94 o 6,66
M), B I'JIMHHCTOM TOpPU30HTE, coAepXaHue opraHuye-
CKOTO BellecTBa HU3Koe, NpuMepHO 1-2%, 4yTO yKasbl-
BaeT Ha HaJimuue OOJIBIIOr0, COJIOHOBOAHOI'O HU3KO-
MPOAYKTUBHOTO, IPeAN0JI0XKUTEIbHO TPUJIEJHUKOBOI'O
BoJioeMa. Beillle, B mepexoHOI 30He Ha TrJIyOUHE OT
6,66 0o 6,19 M HabmogaeTcsA Bapualus cofepXaHUA
opranuueckoro Bemectsa ot 3,5% o 7%. I'muaucras
dpakiua 3aMmeHseTcs aJeBpUTOM, COAEPXAl[UM TUT-
TUIO, YTO yKa3blBaeT Ha Nepexo/l OT MUHepabHOIo
OCaJIKOHAKOIUJIEHNs K opraHuuyeckomy. B BepxHel
yactu paspesa (oT 6,19 mo 6,00 M) MOXHO BBIIEJTUTH
JuToJiorndeckre ¢Ganuu 1Mo OTYETIMBOMY M3MeHEeHUIo
cocTaBa aJieBpHUTa Ha aJIeBPUT C TUTTHUEU C yBesuye-
HUEeM COAepXaHHA OpraHUYecKux BellecTB A0 14%.
3arem, Ao koHIa paspesa (ot 6,00 go 4,05 m), HabIIIO-
namTca cTabuIbHBIE, C HE3HAUMTEJIbHBIMU KOJiIebaHU-
MM, 3HaUeHus opraHuyeckoro Bemlectsa (10-15%).

JuHaMuyka XUPOHOMUAHBIX COOOIIECTB COOTBET-
CTBYyeT U3MEeHEHUSIM B JINTOJIOTMYECKOi cTpaTurpaduun
U IMaTOMOBBIM BOAOPOCJIAM. 3HAUUTeJIbHasA JUHAMUKA
YHCJIEHHOCTU U TaKCOHOMHUYECKOIO COCTaBa XHUPOHO-
MU/Jl ObUIM BBISBJIEHBI B HIDKHEM 4acTU KepHa (Mexay
6,94 u 6,42 M). JomuHupymwimue 3xeck Orthocladius
and Cricotopus MOTYT yKa3biBaTh Ha JUHAMUKY YPOBH:A
BOABl U TOATOIUIEHHE OKpYyXawlleil TeppuTOpUU.
B HIWXHUX TOPU30OHTax Takxe OBLT OOHapyXeH BUJ
Chironomus plumosus-type, yCTOWYHBBIH K HU3KOMY
cofepXaHUI0 KHUCJI0poJia Y HecTaOWUJIbHBIM YCJIOBUAM
OKpYyXalollleil cpeJibl.

B Bepx mo paspesy (Ppukcupyercs cMeHa JOMMU-
HAHTHBIX TaKCOHOB Ha Tanytarsus lugens-type, u 3aTeM
Sergentia coracina-type u Zalutschia. Takue U3MeHeHUA
MOTYT CBUJIETEJIbCTBOBATh 00 yBeJMYEHUU TJIyOUHBI
BoAbl U OoJiee MpOXJIafJHOM KjuMare B BomocHop-
Holl oGsiactu. Cy6Gmomunupyiomue Heterotrissocladius
marcidus-type u Heterotrissocladius maeaeri-type 1 yka-
3BIBAIOT Ha 3BTPOQHBIE YCJIOBUA B 0O3epe 10 HaCTos-
mero BpeMeHu. B niesiomM, n3MeHeHUs B COCTaBe XUPO-
HOMU/I OTpaXkaloT HeOoJibline KojebaHMs KJIMMaTa B
pervoHe c 3aMeTHBIM TEIJIOBBIM TPEHJIOM BO BpeMs
Atnantudeckoro nepuoaa (Syrykh et al., 2016).

B TO e BpeMms, corjlacCHO pPeKOHCTPYKLUH, TJIy-
O1Ha 03epa yBeIMuMBaJiach MPAKTUYECKU Ha IPOTIXKe-
HUU BCero nepuoja ero passurus. ameHeHus B coo0-
mecTtBe Cladocera moka3zaiyd aHaJIOTUYHBINA CLieHapHUi
Pa3BUTUA 03epa U ero peakInio Ha M3MeHeHUs IPUPOJI-
HO-KJTUMaTudeckunx ycyioeuii (Ibragimova et al., 2017).
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4. 3aKknloueHue

KoMIjlekCHBIM aHaIN3 JOHHBIX OTJIOXKEHUH O03.
AHTiOX-JlaMOMHa Tokasajl pa3BUTHE O3epa OT COJIO-
HOBOJHOTO, IJIyDOKOro BojioeMa K IIPeCHOMY, OTHOCH-
TeJIbHO HerJiyboKoMy 3BTpodHOMY o3epy. JlajibHele
rcciieJoBaHNsA 03epa 03BOJIAT HaM PEKOHCTPYHPOBaTh
JleTaJIbHyl0 NUHAMUKy OKpyXalollell cpelbl peruoHa.
[TosiyuenHBle pe3yJibTaThl MOTI'YT OBITh HCIIOJIb30BAaHBI
JU1A uccilefqoBaHuA o3epo KosBuilkoe, KOTOpoe ABJIA-
eTcs caMbIM KPYIHBIM B 3TOM palioHe.
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