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ABSTRACT. For the first time, data on the composition of cladoceran communities in lake bottom
sediments from Bol’shoy Lyakhovsky Island and Oyogos Yar on the coast of the Dmitry Laptev Strait
during the last major interglacial period (MIS 5e, 124-119 thousand years ago) have been obtained.
13 Cladocera taxa were identified in the composition of the taphocenoses. The composition of the
Cladocera taphocenoses of Oyogos Yar indicates the presence of a well-developed littoral zone in the
paleolakes, as most of the cladoceran remains belong to littoral-phytophilic taxa closely associated with
macrophytes. In the Cladocera communities of Oyogos Yar, both cold-water representatives and more
southern thermophilic taxa, such as Leydigia leydigi, were found. The findings of Cladocera remains from
the MIS 5e period on the coast of the Laptev Sea, significantly north of their current ranges, allow for
the reconstruction of warmer climatic conditions than those of today. The data obtained on Cladocera
are well consistent with the results of chironomid analysis.
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1. Introduction

In recent decades, climate change has emerged
as a major global environmental concern. Various bio-
logical proxies have been employed as quantitative
tools in paleoclimatology to deduce past temperature
variations during the late Quaternary due to their tem-
perature sensitivity (Frolova et al., 2014). Notably, sub-
fossil Cladocera assemblages have been recognized as
effective indicators of climate change (Nevalainen et
al., 2012). The aim of this study was to examine the
subfossil Cladocera community in lake sediments from
Bol’shoy Lyakhovsky Island and Oyogos Yar (northern
East Siberia) to reconstruct the paleoclimatic condi-
tions of this region.
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2. Materials and Methods

The study sites span along the Dmitry Laptev
Strait on the southern coast of Bol’shoy Lyakhovsky
Island and the opposite mainland coast of Oyogos Yar
in northern Russia. Field studies were conducted on
both sides of the Laptev Strait in 2002, 2007, and 2014.
Cladoceran assemblages in the lacustrine deposits were
investigated on Bol’shoy Lyakhovsky Island (L7-11)
and in profiles Oya-3- 11, Oy7-01, Oy7-08, Oya 5-1 on
Oyogos Yar. The analysis of subfossil Cladocera was
performed using the standard methodology (Korhola
and Rautio, 2001).
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3. Results and Discussion

The fossil Cladocera remains were well-pre-
served and 13 taxa were identified in the composition
of the thanatocoenoses. The most abundant taxa were
Chydorus cf. sphaericus, Bosmina sp., and Daphnia pulex
gr. In general, the community was dominated by lit-
toral-benthic taxa (C. cf. sphaericus, Alona guttata /
Coronatella rectangula). Here, Cladocera remains are
more diverse and have much higher concentrations if
compared to Bol’shoy Lyakhovsky, were C. cf. sphaeri-
cus dominated. Most Cladocera remains at Oyogos Yar
belong to littoral phytophilous taxa closely associated
with macrophytes. Furthermore, along with cold-water
representatives, more southern thermophilic taxa have
been discovered at Oyogos Yar. Specifically, findings
of Leydigia leydigi indicate warmer-than-today condi-
tions during the MIS 5e in the past. According to lit-
erature (Flossner, 2000), this species is absent in the
Arctic-subarctic zones and is only found in the boreal
zone. Currently, the distribution boundary of this taxon
lies significantly further south than the location of our
findings on the Laptev Sea coast (Frolova et al., 2020;
Ibragimova et al., 2020).

4. Conclusions

Thus, the findings of Cladocera remains signifi-
cantly north of their modern ranges allow us to recon-
struct warmer climatic conditions during MIS 5e than
present-day conditions. The data obtained from cladoc-
era analysis are in good agreement with the results of
chironomid analysis, which also reconstructs signifi-
cantly higher-than-today mean July air temperatures
(12.0-13.8°C) in MIS 5e for Oyogos Yar. Climatic and
paleoecological conditions during MIS 5e in water bod-
ies along the coast of Oyogos Yar were apparently more
favorable for Cladocera on Bol’shoy Lyakhovsky Island.
The composition of Cladocera taphocoenoses in Oyogos
Yar indicate the presence of a well-developed littoral
zone in paleolakes.
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AHHOTAILIHSI. BriepBole ObLIU MOJIyYEHHI JaHHBIE O COCTaBe KJIaJIOLepPHBIX COOOIeCTB JOHHBIX OTJIO-
JXKEHUI 03ep, CyIIecTBOBABIIMX Ha ocTpoBe Bombmoil JIisxoBckuii u OiiorocckoMm flpy Ha mobepexbe
nposyiuBa JMutpus JlanTeBa B epuo/ nocjaeHero KpynHoro MexieauukoBbs (MUC 5e, 124-119 Thic.
JieT Ha3azn). B cocraBe TadoueHo30B uneHTHDUIIMPOoBaHbl 13 TakcoHOB Cladocera. CocTaB cooluiecTBa
Cladocera Otfiorocckoro fIpa ykasblBaeT Ha pPa3BUTYIO JINTOPAJIbHYIO 30HY B IIaJIe003€pax, 60JIBIIMHCTBO
OCTaTKOB IPUHAAJIEXUT JINTOPAIbHO-GUTODUIBHBIM TaKCOHaM, CBA3aHHBIM C Makpoduramu. B coob-
mectBax Oiiorocckoro flpa o6HapyXeHbl KaK X0JIOJHOBOJHBIE, TaK U TEIJIOJI0OMBEIE TAKCOHBI, HAMIPU-
Mep, Leydigiya leydigi. HaiinernHsie ocratku Cladocera ceBepHee COBPEMEHHBIX apeajioB YKA3bIBAIOT HA
OoJiee TEMmMIBIM KuMat B mepuoa MUC 5e. Mauubie mo Cladocera coriacyroTcs ¢ pe3yJbTaTaMU XUPO-
HOMMIHOTO aHaju3a.
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1. Beepenue 2. MaTrepuan ¥ meToAbI

B nocnenHue gecATuieTys u3MeHeHHe KIMMaTa PaiioH ucciiejoBaHUA pacloJioXeH BHOJb IIPO-
CTaJIO cepbe3HOM I100aIbHOM 5K0JI0rHYecKoi npobJie- JuBa JimMutpus Jlantesa Ha 10)kKHOM IIoGepeXxbe OCTPOBa
MoO1. B najieok/IMMaToJIOruy HCIOJIb3YI0TCA pa3inyHble Bosbmioit JIAxoBCcKuUl 1 Ha IPOTUBOIIOJIOXXHOM MaTepu-
6uoJiornyeckrie MHANKATOPHl B KauecTBe KOJINYeCTBeH- xoBoM nobepexbe Oiiorocckoro fApa Ha ceBepe Poccuu.
HBIX MTHCTPYMEHTOB JIJIs oIlpefiesIeHN s U3MeHeHUH TeM- [TosieBrle uccjieqoBaHUA OBLIIN IPOBeJIeHH! 10 06e CTo-
rnepaTypsl B MO3HEUYETBEPTUYHBIN IEPUO/I, TTOCKOJIBKY poHsl nposiusa Jlanresrix B 2002, 2007 u 2014 ropax.
OHM YYyBCTBUTeJIbHBI K Temmepartype (Frolova et al., CoobuiecTBa Kjaforep B 03epHBIX OTJIOXKEHUAX ObLIN
2014). B yvactHOCTH, cyH6dOoCccHUIbHbIE COOOIIECTBA KJla- nccjieJoBaHel Ha ocTpoBe Bosibmioit JisxoBekuii (L7-11)
gonep ObiM npu3HaHB 3(GEKTUBHEIMM MHOWUKATO- u B npopuasax Oya-3-11, Oy7-01, Oy7-08, Oya 5-1 Ha
pamu u3MmeHeHus kimMata (Nevalainen et al., 2012). Oriorocckom flpe. AHaim3 cy6doccubHbix Cladocera
Lesnpio 3TOrO HCciegoBaHusA ObUIO HM3ydyeHUe cooble- ObUT BBEINOJIHEH 1O craHpaptHoil mertonuke (Korhola
ctBa cyodoccrbHbix Cladocera B 03epHBIX OTjIOXe- and Rautio, 2001).

HUAX Ha ocTpoBe Bousbmoil JIaxoBckuil u ONHrocckuit
fAp (ceBep Bocrounoii Cubupu) A1A PEKOHCTPYKIUU
MaJIEOKJINMATUIECKUX YCIJIOBUI 3TOTO PerroHa.
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3. Pe3yAabTaTtbl M 06Cy)XAEHMUA

HckomaeMble oCcTaTKy Kjlafoliep JOHHBIX OTJIO-
JKeHUi Ha ocTpoBe Bosbioii JIaxosckuii 1 Oliorocckuit
fIp oTyMvYanMCch XOpOIIel CTeleHbl0 COXPaHHOCTU. B
cocTtaBe TadoOIEeHO30B HAEHTU(PULUUPOBAHBEI OCTaTKU
13 rtakconoB Cladocera. HauboJiee BBHICOKOI 4KCJIeH-
HOCTBIO BbIIesTannch TakcoHw Chydorus cf. sphaericus,
Bosmina sp. and Daphnia pulex gr. B coobiecTBe mnpe-
obJlafjamu JIMTOpabHO-OeHTOCHBIe TakcoHb (C. cf.
sphaericus, Alona guttata / Coronatella rectangular).
B Bomoemax Ha octpoBe b. JIaxoBckuil 3aduxcupo-
BaHbl HU3KME KOHIIEHTpAllUM OCTAaTKOB BETBUCTOYCHIX
pakoobpasnsix npu gomuHupoBanuu C. cf. sphaericus.
Haxonku kiafolep B najieoodepax Ha OmOrocckom
flpy Gosilee pa3sHOOOpa3HBI M UMEWT ropasfo 6oJiee
BBICOKHE KOHIIeHTpaluu. BoJIbIIHCTBO OCTAaTKOB BeT-
BUCTOYCBIX pakooOpa3Hbix Oiiorocckoro Apa oTHOCATCA
K JIUTOpPaiabHBIM GUTOGUIBHBIM TaKCOHaM, TECHO CBS-
3aHHBIM ¢ Makpopuramu. B coobmecTBax Kiaagonep
Otiorocckoro fIpa HapsaAy € XOJIOMHOBOAHBIMU IIped-
CTaBUTEJIAMU OOHApyXeHHl U 0oJiee I0KHbIe TelJIOJIo-
OMBbIe TAKCOHBI, B YACTHOCTH, HaxXoAKU Buja Leydigiya
leidigi Ha nobepedxcve Oticocckoeo fApa yKa3pBAOT HA
6oJiee Terble ycsioBusa B MUC Se B nponwuioM. ITo suTe-
parypubiM maHHbeM (Flossner, 2000), aTOT Buf OTCyT-
CTByeT B apKTO-Cy0apKTUYeCKUX 30HaX U IIpefcTaBjieH
Juib B OopeasibHON 30He. ['paHunia pacnpocTpaHe-
HUA AAHHOTO TakCOHa B HacTosllee BpeMs NPOXOAUT
3HauMTeJIbHO I0XKHee MecTa Hallleil HaXOOKU OCTaTKOB
Ha no6epexbe Mops JlanrteBrix (Frolova et al., 2020;
Ibragimova et al., 2020).

4. BoiBOADI

Takum o6pazoMm, Haxonku octaTkoB Cladocera
3HAUMUTEJIBHO CEBEpHEe HX COBPEMEHHBIX apeasioB
[I03BOJIAIOT PEeKOHCTPYHUPOBATh OoJiee Telsible KIMMaTH-
yeckue ycisiosus B nepuoa MHUC 5e, yeM cOBpeMeHHEIE.
JlaHHbIe, MOJIy4YeHHbIE IO KJIaAolepa XOPOIIO COrJja-
CyIOTCA C pe3yJibTaTaMy XMUPOHOMUJIHOIO aHajn3a, 1o
koTtopoMy AJia Orrocckoro fIpa Tak ke peKOHCTPYHUPO-
BaHbl 3HAUUTEJIBHO 00Jiee BBICOKME IOKa3aTesd Cpef-
HeU10JIbCKOI TeMIlepaTyphsl BO3Ayxa, YeM B HacTosllee
Bpems (12.0-13.8°C). Kimumartuueckue U Majaeo3KoJio-
ruyeckue yciaosus B nepuoa MHC Se B BogoeMax Ha
nob6epexbe Oiirocckoro fApa Buaumo ObIN OJjiaronpu-
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AATHee JJI1 BEeTBUCTOYCHIX pakooOpa3HBIX, YeM B IaJjie-
oo3epax ocrtpoBa bB. Jlaxosckoro. CocraBel Tadorie-
Ho30B Cladocera Ofirocckoro fIpa CBUIETEJIbCTBYIOT
0 HaJWuyue XOpOIIO Pa3BUTON JINTOPAJIbHON 30HHI B
najgeoo3épax.
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