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ABSTRACT. An analysis of subfossil cladocerans from the sediment core of Lake Bolshoe Miassovo
(Southern Urals) was conducted. In all, 38 cladoceran taxa from 7 families were identified. Most of
them fell within the family Chydoridae. Yet, another family, Bosminidae, turned out to be represented
by the largest number of individuals. The assemblage was dominated by Bosmina (Eubosmina) longispina.
Relatively high concentrations were also characteristic of the Daphnia longispina gr., Chydorus cf. sphaeri-
cus, and Alona quadrangularis. The age of the studied core spans the Late glacial and entire Holocene,
the maximum age of the sediment core was 13.5 yr BP (Valieva et al., 2023). In the lower layers of the
core at the beginning of the Holocene, the discovered Cladocera remains were few and characterized
by low species richness. The most significant transformations in the Cladocera community occurred at
the end of the Late Dryas - beginning of the Holocene (11400-11950 cal. yr BP), indicating substantial

changes in environmental conditions.
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1. Introduction

Lake Bolshoe Miassovo stretches across the east-
ern foothills of the Ilmen Mountains in the Southern
Urals (Rogozin and Gavrilkina, 2015). Cladocerans
are considered as keystone elements of aquatic ecosys-
tems and have been widely recognized as a paleocli-
mate proxy during the past decades (Frolova, 2018).
A number of crustaceans native to certain lakes in the
Southern Urals have been studied as early as the mid-
dle of the 20th century to explore the feeding habits
of fish or make fisheries more sustainable (Kaluga and
Fatkullin, 2019). Yet, cladocerans have often been dis-
missed by researchers. Their subfossil and recent com-
munities still hold many secrets and surprises.

2. Materials and Methods

A 524-cm-long sediment core was obtained from
Lake Bolshoe Miassovo (55°08’57” N, 60°16’32” E) with
a special hydraulic corer as part of the summer expe-
dition organized by Kazan Federal University in 2018.
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For paleobiologocal analysis of subfossil cladocerans,
54 sediment samples were used. Prior treatment of the
samples was carried out using the standard methods
(Korhola and Rautio, 2001). Radiocarbon dating of sed-
iment samples was conducted at the National Taiwan
University (NTUAMS Laboratory, Taipei, Taiwan). A
detailed age model is provided in the article by Valieva
E.A. (Valieva et al., 2023).

3. Results and Discussion

The results show that the zootanatocenosis of
Lake Bolshoe Miassovo comprises 38 cladoceran taxa
from 7 families. Chydoridae family is represented by
the highest number of taxa (27 taxa). The cladoceran
assemblage is dominated by B. (E.) longispina (57.65%).
Relatively high concentrations were also characteristic
of the D. longispina gr., C. cf. sphaericus and A. quadran-
gularis. A rich phytophilous littoral complex of species
was also established: C. cf. sphaericus, A. quadrangularia,
Alona affinis, Eurycercus sp., Acroperus harpae, Alonella
nana, etc. Yet, these taxa were much less abundant than
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the pelagic ones. This can be attributed to the geologi-
cal features of the lake, such as a deep basin and poorly
developed littoral area. Littoral taxa (80%) have the
highest taxonomic diversity, while pelagic taxa (20%)
are less diverse.

The sediment core under study was divided into
2 ecological zones. In the lower part of Zone I, B. (E.)
longispina prevails. The structure of the cladoceran
assemblage gets completely different with depth (1400-
11950 yr BP). Here, the dominant position becomes
taken over by the large-sized daphnia D. longispina
gr. and Daphnia pulex gr., the abundance of which
reduces upwards. The dominance of planktonic forms
of Cladocera, such as Daphnia, indicates the presence
of deep areas in the lake. This drastic shift in dominant
species may be related to changes in the composition
of predatory organisms. The average saprobity index in
this zone was 1.38, which characterizes the water body
as oligosaprobic.

Zone 1II is characterized by the absolute domi-
nance of B. (E.) longispina and the increased abundance
of C. cf. sphaericus. During this period, the lake had a
well-developed pelagic zone, deeper waters, and higher
tropic status. The concentration of fossil remains grew
upwards, which may indicate improved conditions for
the abundant development of cladocerans. Littoral-
phytophilous taxa are extremely diverse, yet registered
as single individuals and in low concentrations. The
value of the saprobity index remains almost unchanged
and corresponds to the oligosaprobic type of waters
(1.40).

4. Conclusions

This study reconstructs the evolutionary history
of Lake Bolshoe Miassovo in the Southern Urals based
on the results of the analysis of subfossil cladocerans
from its sediment core. A total of 38 cladoceran taxa
were identified. Among the identified species, B. (E.)
longispina, a typical deep-water dweller, was domi-
nant: it accounted for more than half of all chitinous
remains. Most of them fell within the family Chydoride.
Yet, another family, Bosminidae, turned out to be rep-
resented by the largest number of individuals. In the
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early Holocene, cladoceran remains were few and not
diverse as a consequence of the unfavorable climatic
and paleoecological conditions of that period. Based
on the radiocarbon dating, the age of the bottom sedi-
ments was estimated around 13 500 years. At the initial
stage of the lake development, only single cladoceran
remains were found.
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AHHOTALIUA. Beuti mpoBefieHbl ucciaefnoBaHusa cybdoccuipHbx Cladocera B KOJIOHKE HOHHBIX
oTJioxeHui o3epa Bospmoe MuaccoBo (IOxHbIN Ypan). Ob6HapyXeHHble OCTAaTKU KJajolep NpUHaL-
Jiexxany mpeacTaBuUTessAM 7 cemelicTB U 38 TakcoHOB. Hanbosiee pazHooOpa3HO ObLIO IpefCcTaBJIEHO
ceMerictBO Chydoride, HO MO KOJTWYECTBEHHBIM MMOKa3aTeJIAM OHU YCTYyMaJl ceMeicTBy Bosminidae.
JIoMUHHpYIOILlee MOJIOKEHNE B coobmiecTBe 3aHUManu Bosmina (Eubosmina) longispina. B rpymiy BTO-
POCTENEHHBIX TaKCOHOB BouwLtu Daphnia longispina gr., Chydorus cf. sphaericus u Alona quadrangularis.
Bo3spacT ucciieJOBaHHOIN KOJIOHKU JOHHBIX OTJIOXeHUi cocTaBuit 13.5 Thic. Jiet (Valieva et al., 2023).
B HIDKHEHN 4acTH KOJIOHKM B Hayasle rojioleHa oOHapyxeHHble octaTku Cladocera masyiounciieHHB U
XapaKTepu3ylTcsA HU3KUM BUAOBEIM 6orarcTBoM. Hanbosiee 3HaunMble TpaHchopManuu B cOO0IIecTBe
Cladocera mpoucxoanyiy B KOHIlE MO3/THETO Apuaca - B Havase roJioeHa (11400-11950 kasn. j1.H.) yka-
3bIBas Ha CyllleCTBEHHble U3MeHEeHUs yCJIOBUI OKpY’Kalollleil cpeabl.

Kimoueavie ciiosa: Y0xHbii1 Ypas, BoJsbiiioe MuaccoBo, nmajteosuMHosiorus, cyodoccubibie Cladocera, T'osiotieH

Jiia putuposanusa: Hurmartysuind H.M., Hyprasnues [I.K., ®posioBa JI.A. [IpeiBapuTeibHbBIE JaHHBIE O cOCTaBe CyO(OCCUIbHBIX
Cladocera B JOHHBIX OTJIOXKeHUsAX 03epa Bosbmoe MuaccoBo (FOxubii Ypai) // Limnology and Freshwater Biology. 2024. - No 4.

- C. 534-537. DOIL: 10.31951/2658-3518-2024-A-4-534

1. BBeaenue

O3epo bosbmoe MuaccoBo pacIosioxkeHO B BOC-
TOYHBIX IpeAropbsax WnbMeHckoro xpebra — OJHOH
13 I0XKHBIX OKOHeuHocTel Ypasbckux rop (Porosus u
l'aBpukuza, 2015).

Cladocera, sBJIAAACH 3HAYMMOM T'PYIIION BOJHOM
DKOCHCTEMEBI, B IOcjle[JHUe [AecATHJIeTHs Bce dyalle
HCHOJIb3yeTcsI B PEKOHCTPYKIUAX I[ajleoKjIuMara
(Frolova, 2018). HcciemoBaHuss pakooOpa3HbIX HEKO-
Tophix 03ep lOxHoro Ypasna Hauvatel ¢ cepeauHsl 20
Beka. MHoryve mu3 HUX ObUIM CBf3aHBl C KU3y4YeHHEM
KOpPMOBOI 6a3bl pbi®, MPOBOAUMEBIE C I[€JIbI0 YJTydllle-
HUA pallMOHaJIbHOTO BefdeHus poeidboBojicTBa (Kamyra
u datkymnud, 2019). OgHako paboT, CBA3AHHBIX C
n3y4yeHNEM pelleHTHHIX u cybdoccuibnabix Cladocera
KpaiiHe MaJio.

2. MaTepunan u meToAbl

B xonme JieTHell Hay4YHO-UCCJIEOBATEJIbCKON
skcnequnun 2018 romy corpyanukamu KasaHckoro
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(denepasbHOrO YHUBEpPCUTETA FUPABINYECKHUM ITPOOO-
OTOOPHUKOM OblJIa 0TOOpaHa KOJIOHKA AOHHBIX OTJIO-
xeHUl AnanHou 524 cMm u3 o3epa bosbiioe MuaccoBo
(55°08’57” c.m., 60°16’32” B.m.). Jlna majeobuosio-
rudyeckoro aHayimsa cybdoccuipHbx Cladocera 6110
HCII0JIb30BaHO 54 o6pa3ija. [Ipo6onoAroToBKy Npou3Bo-
nvu o crangaptHo# Metouke (Korhola and Rautio,
2001). PaguoyriiepoiHoe AaTUpOBaHe 06pa3IoB JOH-
HBIX OTJIOXeHUHM ObUI0 mpoBefleHO B HarmoHaipsHOM
TatiBanbckoMm yHuBepcurete (JlabopaTtopuss NTUAMS,
Tatinaii, TatiBaub). IlogpobHas Bo3pacTHas MOJeslb
mpuBeJleHa B cTaThe BanumeBoii D.A. (Valieva et al.,
2023).

3. Pe3yAabTaTbl M 06Cy)XAEHMA

B cocraBe 300TaHaTOLIEHO30B O3epa boJbiioe
MuaccoBo o6HapyxeHo 38 TakcoHoB rpymrsi Cladocera,
npuHaJiexamux 7 ceMelicrBaMm. [1o koinuyecTBy Tak-
COHOB suaupoBasio cemericTBo Chydoridae (27 Takco-
HoB). B TakcoranartoneHose Cladocera gJomMHHAHTOM

© ABrop(s1) 2024. DTa paboTa pacnpocTpaHsi-
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okasasachk B. (E.) longispina (57.65%). K BTOpOCTENeH-
HBIM TaKcoOHaM ObLTu oTHeceHHl D. longispina gr., C. cf.
sphaericus n A. quadrangularis. Takxe OBUT BHISBJIEH
6oraTeiii GUTOPUIBHO-IUTOPAJIBHBIL KOMILJIEKC BU/IOB,
cocroamuii u3 C. cf. sphaericus, A. quadrangularis, A.
affinis, Eurycercus sp., A. harpae, Alonella nana u apy-
TMX TaKCOHOB, HO B MaJIbIX KOJINYeCTBaxX IO OTHOIIe-
HUIO K IeJlari4eckKUM OpraHu3Mam. JTO 0ObACHAeTCA
reoJIOTUYeCKUM CTPOEHUAM oO3epa, KOTopasd uMeeT
rJIyOOKyI0 KOTJIOBUHY U €J1ab0 pasBUTYIO JIMTOPAJib-
Hyl0 4yacTb. B cy6doccunpbHOM coobujecTBe Kjiagouep
HauboJiee TaKCOHOMMYECKHII pa3HOOOpa3HBEIMU OKa-
3aJiuch obuTarenu NpubpexHsix 30H (80%), TakCOHBI
xXapakTepHble A nesnaruaieii (20%) UMeloT MeHblllee
pasHoobOpa3sue.

B Kos0HKe MAOHHBIX OTJIOXKEHUIN OBLIM BBIJE-
JIeHBl IBe dKoJiornyeckre 30Hbl. HkH:AA yacTh 30HH |
xapakTtepusyeTcs goMuHupoBanueM B. (E.) longispina.
B nmepuox 11 400-11 950 kai. n1.H., HabaogaeTcs pes-
Kasg CMeHa B CTPYKType cooOllecTBa paykoB, AOMH-
HUpYyIolllee IOJIOXKeHNe 3aHMMAaloT KpyIHble AadHUU:
D. longispina gr. u Daphnia pulex gr., 4McJI0 KOTOPHIX
PaBHOMEpHO MNajaeT K BepxHell 4YacTu TIOpHU30HTA.
JloMyHUpOBaHue TaKUX IJIAHKTOHHBIX HOpM Kjiagolep
kak gadHUU ykasblBaeT Ha Hajuyue IJIyOOKUX y4acT-
KOB B o3epe. Takas kapAnHaJbHasA CMeHa JOMUHAHTOB,
BO3MOXHO, CBfI3aHa C U3MEeHEeHNAMH B COCTaBe XUIIHBIX
opranusmoB. CpefHee 3HauYeHHe HHJeKca CalpoOHO-
CTU B 3TOHM 30He cocTaBuya 1.38, 4To XapakTepusyer
BOJI0EM KaK OJIMIOcanpoOHBII.

3ona II xapakrepusyerca abCOJIIOTHBIM JOMHU-
HupoBaHueM B. (E.) longispina u yBeInM4eHUEM 4YHC-
nenHoctu C. cf. sphaericus. Mbl MOXeM TOBOPUTEH O
HaJIMYM{ XOpOIIO Ppa3BUTON Iejlarvaju U OOoJbINX
rIyOuH, U yBeJIMYeHUM TpPo(duUeckoro craryca BOJO-
ema. Konnenrtpanua ¢occuanu3nupoBaHHBIX OCTaT-
KOB yBeJINUMBaeTCsA [0 Mepe NPOABHXEHUS BBEpX IIO
KOJIOHKE, YTO MO’KeT yKasblBaTh Ha yJIydllleHHe YCJIO-
BUI JJIA OOMJIBHOTO pa3BUTHUA KJajoliep. Beljio BIAB-
J1eHo 6oJiblIoe pa3HooOpasue JIMTOpajlbHO-GUTOPUIIb-
HBIX TAKCOHOB, KOTOpBIe (PUKCUPOBAINCEH B €JUHUYHBIX
SK3eMILIApax M MMeJIM HU3KHe KOHI[eHTpaluu OCTaT-
koB. Cpe/iHee 3HaUeHNe UHAeKca caipoOHOCTH IPaKTH-
YecKUH He MeHsICs, NO-NpeXHeMy COOTBETCTBYA OJIH-
rocanpobHomMy tumy Bogoemos (1.40).

4. BoiBOADI

BBUJIO MpOBeJeHO HCCIIeJOBaHUE KCTOPUU pas-
BUTHUA KPYIHOro o3epa Bosbiioe MuaccoBo, pacmosio-
’xeHHOro Ha IOxHOM Ypajie, OCHOBaHHAas Ha aHaJu3e
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cybdoccunbubix Cladocera. PaauoyriiepoiHoe gatu-
poBaHUe I0Ka3ajlo, YTO KOJIOHKA JOHHBIX OTJIOXEeHUN
nMeer Bo3pacT 13.5 Thic. JieT. B obmiell cI0)KHOCTH
obpu10 nAaeHTUdUIUpPoBaHo 38 TakcoHoB Cladocera. B
coobmectBe nomuHupoBasia B. (E.) longispina, xapak-
TepHas AJisA IJIyOOKMX BOJOEMOB, Ha JIOJII0 KOTOPOH
IpUXoAUTCs GOJIbIlIe MOJIOBUHBI OOHAPYXEHHBIX XUTU-
HU3MPOBAHHBIX OCTaTKOB. Haubosiee pazHooGpa3HO
npezncrapyieHo cemerictBo Chydoridae, HO mo koJn-
YeCTBeHHBIM I[IOKa3aTesiAM OHHM YCTYHAKwT ceMeli-
ctBy Bosminidae. B Hauasie roJioljeHa oOHapyXeHHBIE
ocratku Cladocera B KOJIOHKe [OHHBIX OTJIOXEHUI
MaJIOYHCJIEHHB U XapaKTepU3yITCs HU3KUM BUJIOBBIM
pasHoobpasueM, YTo OTpaxaeT HeGIaronpusaTHHE KIIU-
MaTH4ecKUe U IajIe03K0JIorHnYecke yCJIOBUA.

BaaropapHocTH

PeKOHCTPYKLIMA S5KOJIOTMYECKUX H3MEeHEeHHH C
HcnoJib3oBaHueM aHayimsa cyddoccrbHbx Cladocera
BBHIIIOJIHEeHa B paMKax npoekta PH® No 22-47-08001.
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