SI: «The 6th International Conference

Limnology and Freshwater Biology 2024 (4): 690-695 DOI:10.31951/2658-3518-2024-A-4-690 Paleolimnology of Northern Eurasia»

Short communication

LIMNOLOGY
FRESHWATER
BIOLOGY

M

Changes in chironomid communities
during the Holocene in Lake Polevskoye
(Zaonezhsky Peninsula,

northwestern Russia)

Syrykh L.S.'*, Nazarova L.B.?

'Herzen State Pedagogical University of Russia, Saint Petersburg, Russia
2Kazan (Volga) Federal University , Kazan, Russia

ABSTRACT. We reconstructed paleoclimatic and paleoenvironmental changes based on the analyses of
sediments from the Lake Polevskoye on the Zaonezhsky Peninsula in northwestern Russia. The change
in the taxonomic composition of chironomids was analysed in the studied core. The age of the sediments
covers ca 7.1 thousand years. Based on the cluster analysis, 3 main stratigraphic zones were identi-
fied. From 7.1 to 5.2 ka cal. yrs. BP, phytophilic taxa associated with shallow lakes dominated. Later
between 5.2 — 2.0 ka cal. yrs. BP chironomids biodiversity increased. During this period, cold-water
taxa appeared, which might indicate some cooling during this period. There was also a simultaneous
increased in the number of profundal and semi-terrestrial species, which may indicate the changes
of the water level in the lake and paludification. After 2.0 ka cal. yrs. BP the total number of species
decreased. The dominant taxa associated with shallow water levels and moderately warm climatic con-
ditions. Changes in the taxonomic composition of chironomids in Lake Polevskoye responded to paleo-
environmental changes. During the studied period, there was an increase in diversity of chironomids
and a change in dominant taxa. The reconstructed conditions showed an increase in the water level in
the lake from 5.2 to 2.0 ka cal. yrs. BP, as well as a gradual increase in trophicity.
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1. Introduction

Non-biting midges, or chironomids (Chironomidae,
Insecta: Diptera), are a diverse group of invertebrates
whose distribution is largely determined by mean sum-
mer temperatures. These insects are also sensitive to
variations in water depth, nutrient content, oxygen lev-
els, and other environmental factors. Chironomid lar-
vae are widely used in paleogeography studies as indi-
cators of past climate and environmental conditions
(Makarchenko and Makarchenko, 1999; Brooks et al.,
2007, Nazarova et al., 2008; 2011).

The northern coast of Lake Onega has been rela-
tively well-studied from the perspective of paleogeog-
raphy. However, studies of chironomid communities
in this area are still scarce. (Subetto, 2009; Subetto et
al., 2017; Syrykh et al., 2021; Paleolimnology of Lake
Onega..., 2022).
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2. Materials and methods

We analysed the sediment core of the Lake
Polevskoye (Zaonezhsky Peninsula). The age of the
studied sediments is 7.1 ka years.

The chironomids analysis was carried out fol-
lowing by standard technic. (Brooks et al., 2007). Taxa
identification and ecological description were carried
out according to Brooks et al. (2007), Wiederholm
(1983), Moller-Pillot (2009; 2013) and Nazarova et al.
(2015; 2017; 2023).

3. Results and discussion

We analysed 30 samples in total. In each sample,
were selected from 49 to 64 head capsules. Identified
taxa belonged to 3 subfamilies: Chironominae,
Orthocladiinae, Tanypodinae. Tanytarsus pallidicor-
nis-type was found in almost all samples. Based on the
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results of the cluster analysis, we identified three statis-
tically significant areas in the studied sediment column:

Zone 1: 7.1 — 5.2 ka calibrated years BP (ka
cal. yrs. BP) The ubiquitous taxa T. pallidicornis-type,
Chironomus anthracinus-type, Paratanytarsus penicilla-
tus-type, as well as Stempellinella — Zavrelia, which is
often found in flowing water, dominate in this zone.
In addition, Corinoneura arctica-type, Chironomini lar-
vula, Cricotopus intersectus-type also prevail. These taxa
are found mainly in mesotrophic and eutrophic water
bodies. Species diversity and evenness are gradually
increasing towards the upper part of the studied zone.

Zone 2: 5.2 — 2.0 ka cal. yrs. BP. With T. pallid-
icornis-type and Stempellinella — Zavrelia also dominate
the phytophilic Cladopelma lateralis-type, Procladius,
Psectrocladius  sordidellus-type. C. intersectus-type,
Polypedilum nubeculosum-type are also common.
Profundal Sergentia coracina, Zalutschia zalutschicola n
Stempellina appear in this zone. species diversity and
evenness increase in the upper part of the zone, ca 3.5
— 2.0 ka cal. yrs. BP.

Zone 3: 2.0 — 0 ka cal. yrs. BP Dominant taxa
are T. pallidicornis-type and Cladotanytarsus man-
cus-type. There were also identified subdominant
Psectrocladius sordidellus-type, Corinoneura arctica- type,
Endochoronomus albipenis-type, Procladius.

The 3 main stages in the environmental and cli-
matic development of the studied area over the past 7.1
ka years can be identified:

The period 7.1-5.2 ka cal. yrs. BP may be char-
acterized by a relatively warm climate. During that
time, the lake was shallow and warmed up well. The
presence of Paratanytarsus penicillatus-type, Cricotopus
intersectus-type indicated the overgrowth of the coastal
zone.

The stage 5,2-2,0 ka cal. yrs. BP characterized
by a cooling climate. During this time, there were fluc-
tuations in the water level of the lake, as evidenced
by the presence of Stempellinella — Zavrelia, Stempellina,
Georthocladius. The water depth of the lake increased
and various deep-water species such as Sergentia corac-
ina-type, Heterotrissocladius grimshawi-type, Zalutschia
zalutschicola appeared in the lake.

Since 2,0 ka cal. yrs. BP the climate became
closer to the modern. There was an increase in mean
July air temperature, and the climate became mod-
erately warm. The lake water level stabilized, lake
became eutrophic, and overgrowth in the coastal zone
occurred.

4. Conclusions

The reconstruction of the Holocene environ-
mental development of the studied area revealed the
dynamics of warm to moderate temperature conditions,
the presence of wetlands, and the transition from a rel-
atively deep lake to a shallow lake with abundant mac-
rophytes. After 5.2 ka cal. yrs. BP there were changes
in the water level of the lake. The climatic conditions
at the final stage of lake development were close to
modern.
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KpaTtkoe coobuienune
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AMHaMMKa XMPOHOMMAHBLIX coobLlecTB

B ronoueHe B o3epe loreBckom FRESHWATER
(3aoHe)xckum nonyocTpos, CeBepo-3anap BIOLOGY
Poccumn) - . -

Creipoix JI.C.'*, Hazaposa JI.B.?

TPoccutickuti eocydapcmaeHHslili nedacocudeckutl yHugepcumem um. A. H. I'epyeHa, e. CaHkm-ITemep6ype, Poccusa
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AHHOTAILIUSA. C uenpio peKOHCTPYKIMU NPUPOAHO-KJIMMAaTUYEeCKUX YCJIOBUHM ObLla HcciiefjoBaHa
KOJIOHKA JOHHBIX OTJIOXKeHMIH 03. ITojieBckoro, 3aoHexckuil nosryoctpoB, CeBepo-3anan Poccuu. Briio
IIpOaHAJIN3UPOBAHO M3MEHEHNE TaKCOHOMMYECKOI'O COCTaBa XMPOHOMUJ B paspese AOHHBIX OTJIOXe-
Hui. Bo3pacT ucciieqoBaHHON KOJIOHKU cocTaBiisieT 7,1 TeicAy jeT. Ha ocHOBaHUM KJIAaCTEPHOTO aHa-
Jir3a 6bLTO BBIZIeJIeHO 3 OCHOBHBIX cTpaTurpadudeckux 30Hsl. C 7,1 10 5,2 TeIC. KaJl. JI. H. IpeobJiajaiT
puToPuIBHBIE TAKCOHBI, OOUTATETN HerJlybokux BogoeMoB. [ToznHee ¢ 5,2 — 2,0 ThIC. KaJl. JI. H. IOBBI-
maeTcs obljee pasHooOpasue TaKCOHOB. B JaHHBIN Nepro MOABJIAITCA X0JI0AHOBOAHBIE TAKCOHEI, YTO
MOXeT CBUAETeJIbCTBOBaTh 0 HEKOTOPOM [TOXOJIOAAaHNU B JaHHBIN IIepuo. A TakxXe OTMeueHO OJJHOBpe-
MeHHOe yBeJIMYeHHe YKcjia TaKCOHOB IJIyOOKOBOAHBIX U IOJIyHA3eMHBIX, YTO MOXeT CBHETeJIbCTBO-
BaTh O AVHaMUKe YPOBHA BOJBI B 03epe U MOATOIUIeHNY IpubpexHou 30HH!. ITocie 2,0 ThIC. KaJl. JI. H.
obl1ee KOJINYeCTBO TAKCOHOB CHIXKaeTcsA, IpeobIagaloT TaKCOHBI IIPeANoYnTaoie HerJTyOoKye BOAO-
eMBbl I YMepeHHO Tellslble KJIMMaThuiecKue ycaoBuA. Mi3aMeHeHne cocTaBa XUPOHOMUAHBIX COOOIIECTB B
03. [TosleBckOM OTpaxkaeT CMeHY OKPYXAaloLIUX yCJIOBHUI: B MCCJIeNOBaHHBIN IIepuof oTMedaeTcs yBe-
JInYeHre pa3Hoo0pa3usa XUPOHOMUJ, CMeHa JOMUHAHTHBIX TaKCOHOB. PeKOHCTpyHpOBaHHEIE YCIIOBUS
MOKAa3bIBAIOT IOBHIIIEHWE YPOBHA BOABL B 03epe ¢ 5,2 go 2,0 TeIC. Kaj. J. H., a TaKXe MOCTelNeHHOoe
yBeJin4eHre TpOHHOCTH.

Kitiouegsie ctoga: naneonumMHoiorus, [lonesckoe, 3aoHexne, CeBepo-3anan Poccun,
XAPOHOMMIHBINM aHaIu3, I'os1o1ieH

Jia qutupoBanusa: Ceipeix JI.C., Hazaposa JI.b. /luHaMuka XMPOHOMUJHBIX COOOLIECTB B rojioneHe B o3epe IlojeBckom
(Baonexckuii nosyoctpoB, CeBepo-3amapn Poccum) // Limnology and Freshwater Biology. 2024. - Ne 4. - C. 690-695.
DOI: 10.31951/2658-3518-2024-A-4-690

1. Beeaenne €o00IIeCcTB AOCTATOYHO peJIKH Ha JTaHHOU TeppUuTopuun

(CybetTo, 2009; Cy6erTo u Ap., 2017; Syrykh et al.,

KomapeI-3BOHI[b! Hin XAPOHOMHU/IBI 2021; [ManeonumHosIoruss OHEXCKOro osepa..., 2022).

(Chironomidae, Insecta: Diptera) sBiseTcsi OOraThbiM
BUJJaMU CEMEeMNCTBOM OeCcrno3BOHOYHBIX, PacIpoCTpa-
HeHNe KOTODBIX B 3HAYUTEJIBHOH Mepe OrPaHHYeHO
TeMIlIepaTypoil OKpyXamieil cpedbsl. Takxe 4YyTKO
XUPOHOMUAB pearupyT Ha U3MeHeHUs TJIyOHHEI
BOZHBI, TPOMHOCTH, COMepKaHKe KHUCIOpoAa W Jpyrue
ImokasaTesii. XUPOHOMHUIBI MKPOKO HCIOIB3YIOTCA B
KavecTBe MHOUKATOPOB M3MEHEHUs KJIMMAaTa U OKpy-
Xarlell cpefsl B mayieoreorpaduveckux HCCIeqoBa-
Husx (MakapuyeHko 1 MakapueHko, 1999; Brooks et al.,
2007; Nazarova et al., 2008; 2011).

CesepHoe nobepexbe OHEXCKOro o3epa JocTa-
TOYHO XOPOIIO KCCJIEJOBAHO C TOYKH 3pEHUsA Majieo-
reorpaduy, OOHAKO HCCIEOOBAHUA XUPOHOMHIHBIX

2. MaTtepuanbl U MEeTOAbDI

Hamu Obl1a mpoaHasM3MpOBaHa KOJIOHKA JOH-
HBIX OTJioXeHul 03. [ToseBckoro (3aoHeXCKUil MoJIy-
ocTpoB). Bo3pacT mcciieJoBaHHBIX OCaZKOB COCTABJIAET
7,1 ThICAY JIET.

XYUPpOHOMU/IHBIM aHaJIU3 MPOBEAEH B COOTBET-
CTBUM CO CTaHJApTHOUW Meromukoul (Brooks et al.,
2007). UpgenTuduxanms TaKCOHOB M 3KOJIOTMYecKas
XapaKTepPUCTHKA MPOBOVIINCH corjlacHO Brooks et al.
(2007), Wiederholm (1983), Moller-Pilot (2009; 2013)
u Nazarova et al. (2015; 2017; 2023).
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3. Pe3yAabTaTtbl M 06Ccy)xpeHue

Hamu Opwio npoaHanusuposaHo 30 npob. B
KaxJoi 1mpobe oTobpaHo 49 — 64 rojioBHBIE KalCyJIbL.
Bce mnpoaHaiM3MpOBaHHBIE TAKCOHH IPUHAAJIEXAT
Kk 3 mnoacemetictBam: Chironominae, Orthocladiinae,
Tanypodinae. TIpakTUYECKH BO BceX Mpobax oGHapyx eH
Tanytarsus pallidicornis-type. ITo pe3yJibTaTaM KjacTep-
HOT'O aHa/M3a B HCCJIeAyeMOH KOJIOHKe OTJIOXKeHUM
OBUIO BBIJIEJIEHO TPU CTATUCTUYECKY 3HAYMMBIX 30HBIL

3oHa 1: 7,1 - 5,2 TBHICAY KaIUOPOBAHHBIX JIET
Hazap (TeiC. KaJl. JI. H.). B JaHHOI 30He NOMUHHDPYIOT
TakcoHHbI-youkBuctel T. pallidicornis-type, Chironomus
anthracinus-type, Paratanytarsus penicillatus-type, a
taxe Stempellinella — Zayrelia, yacTo BcTpevaromasncs
B MPOTOYHBIX Bomoemax. Kpome Toro, mpeo6Gianato-
muMu ABJsIOTCsA Corinoneura arctica-type, Chironomini
larvula, Cricotopus intersectus-type. IlpencTraBieHHBIE
TAKCOHBI OOUTAIOT IPENMYIIECTBEHHO B Me30 U 3BTPO-
¢duBIX BogoeMmax. BuioBoe pazHooGpasue 1 BHIpaBHEH-
HOCTb COOOIIeCTB OCTEeNeHHO NOBHIIAIOTCA B BepxHel
YaCTU 30HHL.

3oHa 2: 5,2 - 2,0 ThIC. Kaia. J. H. Kpome T.
pallidicornis-type u Stempellinella — Zavrelia momu-
HUpyoT Takxe ¢uroduneHele Cladopelma lateralis-
type, Procladius, Psectrocladius sordidellus-type. Kpome
Toro, pacnpocrpanens C. intersectus-type, Polypedilum
nubeculosum-type.  TlosBJAIOTCA  NpodyHOaIbHBIE
Sergentia coracina, Zalutschia zalutschicola u Stempellina.
3HaveHUs BUIOBOro pasHooOpasue U BEHIPAaBHEHHOCTb
coO00I1leCTB MOBHIIAIOTCA B BepXHel 4acTy 30Hbl OKOJIO
3,5 - 2,0 ThIC. KaJL. JI. H.

3oHa 3: 2,0 — O ThIC. KaJI. JI. H. JIOMUHUpYOLIE
takconsl — T. pallidicornis-type wu Cladotanytarsus
mancus-type. K cy0oMUHaHTaM OTHOCATCSA
Psectrocladius sordidellus-type, Corinoneura arctica- type,
Endochoronomus albipenis-type, Procladius.

B pa3BuUTUM IPUPOJHO-KJIMMATUIECKUX YCIOBUH
nccjleyeMoro parioHa 3a nocjennue 7,1 TeICAY JieT
MOXHO BBIAEINTH 3 OCHOBHEIX JTara:

dran 7,1-5,2 ThIC. KaJl. JI. H. XapaKTepU3yeTcsA
YMepeHHO TEIJIBIM KJIMMAaTOM. Bo/i0éM HersyOoKuii,
Oylaromapsi 4eMy XOpomIo mporpepaercs. Hamuume
Paratanytarsus penicillatus-type, Cricotopus intersectus-
type cBUETEeJIbCBYET O 3apacTaHUY IPUOPEXHON 30HBL

drtan 5,2-2,0 ThIC. KaJI. JI. H. OTJIMYAeTCcsA MOXO-
JIoJaHWeM KJIMMaTa. PeKOHCTpYHpOBaHHBIE —YCJIO-
BUSI JAHHOTO IepUOfa XapaKTEPHU3YIOTCS HEKOTOPHIM
MOBHIIIEHEM YPOBHS BOJABI B 03€pe, O UYéM TOBOPUT
Hasmmuue BumoB Stempellinella — Zavrelia, Stempellina,
Georthocladius. YBenuuuBaetcs rirybrHa 03epa, B 03epe
MOSIBJLAIOTCS. NPOGYHOAJIBHEIE TAaKCOHBI, TaKHe Kak
Sergentia coracina-type, Heterotrissocladius grimshawi-
type, Zalutschia zalutschicola.

C 2,0 TeIC. KaJl. J. H. dopMUpPYyeTCA KJIMMaT
O6JIM3KUI K COBpEMEHHOMY, HabJII01aeTCs MOBHIIIeHNE
CpelHel TeMIlepaTypbl BO3[yXa, KJIUMAaT YMepeHHO
TEIIBIN. YPOBEHDb BOJIBI B BOJOEMeE CTaOMJIM3UPYETCH,
yBeJInuMBaeTcsa TpoPHOCTh, HaboAaeTcs 3apacTaHue
npubpeXXHOI 30HHI.
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4. 3aKknloueHue

PekOHCTpyKLMA pa3BUTHA OKpYyxkaioliell cpeJbl
B TroJIOLleHe MCcaefyeMoll TeppuTOpuu IoKazaja
JUHAMUKy TeIUIBIX U YMepeHHBIX TeMmIepaTypHBIX
yCJIOBUHM, NPHUCYTCTBHE 3a00JIOUEHHBIX Y4YacCTKOB U
nepexof] OT OTHOCHUTEJIbHO I'JIyOOKOro BojjoeMa K MeJl-
KOMy ¢ obuimeM mMakpoduros. [locse 5,2 ThIC Kajl. JI.
H. NPOMCXOAWJIM W3MeHeHMUsA ypOBHA BOABL B O3epe.
Kinmarnueckue ycsioBus Ha MOcCJefHe cTaguy pas-
BUTHA BojjoeMa 6JIM3KU K COBPeMEeHHBIM.
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