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AHHoOTauusa. B mapte 2019 r. M3yyYeHbl TaKCOHOMUYECKUIA COCTaB, BEPTUKANbHOE M roOpuU3oHTarnbHoOe
pacnpegeneHne 300nnaHkToHa B 03. [neleeBo. YCTAHOBMNEHO, YTO ero 00Mnne HEBEMUKO (YUCIEH-
HocTb 11.5-13.8 Tbic. 3k3./M3, Bromacca < 0.1 r/m®), 3Ha4UUTENBHO HUXE, YEM PErMCTPUPOBanu B 3TOT
ce3oH B 1980-90-x rr. Cpean pakooOpasHbiX, Kak 1 npexae, npeobnagan xonogontobuebii Cyclops
kolensis. OTme4yeHO Bo3pacTtaHue oonu npeacrasutenen p. Synchaeta, kotopble coctaBnanu oo 12—
27% obLLen YMCNeHHOCTM KonoBpaTok. B To e Bpems Habnoganocb CHMxeHne obunusa Eudiaptomus
graciloides, paHee MHOrOYNCNEHHOro B NOAMNEAHbIN NEPUOA.

KniouyeBble cnosa: rny6okoBogHOe 03epo, USMEHEHUE KNMMaTa, 3MMHUIA 300MTaHKTOH, TAKCOHOMUYe-
CKWIA cocTaB, NPOCTPaHCTBEHHOE pacnpenerieHve, TeMnepaTypa Bofabl, PacTBOPEHHbIN KUCIOPOA,

®duHaHcupoBaHue. PaboTa BbinonHeHa B pamkax TeMbl «Cuctemartuka, pasHoobpasue, buonorus u
9KONOrMsi BOAHbIX M OKOMOBOAHbIX BECMO3BOHOYHbIX, CTPYKTYpa Nonynsauui n coobecTs B KOHTUHEH-
TanbHbIX Bogax» rocygapcteeHHoro 3agaHns MBBB PAH (Ne121051100109-1) n tembl HNP «CoBpe-
MEHHOEe COCTOSHME MONyNAuMM NepecnaBcKon PAMYLIKM U ee KopmoBon 6a3bl» (PernctpaunoHHbIn Ho-
mep 123041900012-5).
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Abstract. In March 2019, we studied the taxonomic composition, vertical and horizontal distribution of
under-ice zooplankton in Lake Pleshcheyevo and revealed that its quantity (abundance 11.5-13.8 thous.
ind./m?3, biomass <0.1 g/m®) was much lower than in the same season of 1980-1990. The cryophilic
species Cyclops kolensis dominated among crustaceans. An increase in the share of representatives
of the genus Synchaeta (12—-27% of the total abundance of rotifers) was also noted. At the same time,
previously dominant during the under-ice period Eudiaptomus graciloides demonstrated the reduced
abundance.

Keywords: deep lake, climate change, winter zooplankton, taxonomic composition, spatial distribution,
abundance, biomass, water temperature, dissolved oxygen

Funding. The study was carried out as the State Task of the Papanin Institute for Biology of Inland
Waters, the Russian Academy of Sciences “Systematics, diversity, biology and ecology of aquatic
and semiaquatic invertebrates, the structure of populations and communities in continental waters”
(No. 121051100109-1) and the research “The current state of the population of pereslavl vendace
(Coregonus albula) and its food base” (Registration number 123041900012-5).

ORCID:
S.M. Zhdanova, https://orcid.org/0000-0003-1094-2010
M.I. Malin, https://orcid.org/0000-0001-5513-6405

To cite this article: Zhdanova, S.M., Malin, M.l., 2023. Features of under-ice zooplankton in Lake
Pleshcheyevo (Yaroslavl Region, Russia). Ecosystem Transformation 6 (3), 39-52. https://doi.
org/10.23859/estr-220624

Received: 24.06.2022
Accepted: 14.08.2022
Published online: 06.09.2023


https://orcid.org/0000-0003-1094-2010
https://orcid.org/0000-0001-5513-6405

KpoaHoea, C.M., ManuH, M.W., 2023. TpaHcghopmavusi akocucmem 6 (3), 39-52. 41

BBeaeHue

B HacTosiLlee BpeMs B CBA3U C U3MEHEHUEM KMMMaTa BO MHOMMX BogoeMax yMEPEeHHOW 30Hbl Ha-
bntogaertcs cokpalleHune nepuopa negoctasa (Kntoes u Jlebenes, 2019; Benson et al., 2012; Sharma
et al., 2021; Su et al., 2021), 4TO MOXET 3HAYUTENBHO U3MEHSTb YCNOBUS CYLLECTBOBaHUSA KOMMNeKca
X0rogontoOuMBbIX BUOOB MIAHKTOHHBIX XXMBOTHbIX (JlazapeBa u Cokonosa, 2017; Pusbep, 2012; Capku
n ®omuHa, 2017; Jansen et al, 2021). 3nMHMIN 300NNAHKTOH onucaH Ans PbibnHCKkoro BogoxpaHunumiia
(Nasapesa n Cokonoga, 2017), BogoemoB 6acceriHoB BepxHen u CpegHewn Bonru (Pusbep, 1986, 2012;
CanaxytamHos, 2003), OHexckoro o3epa (Cspkn n ®omuna, 2017) n HoBocnbumpckoro BogoxpaHunumia
(EpmonaeBa, 2000). Mogo NbAoM pa3BUBaKOTCSt KOMIMMEKCHI XONOA0M00MBbLIX U KPYTMOroAMYHbIX NiaH-
KTOHHbIX BUAOB, CPEOU KOTOPbIX HAaMbornee MHOrOYUCIIEHHBI KONTOBPATKN M BECIIOHOTME pakoobpasHble.
B 31MHeM 300nnaHKTOHe oTMeYatoT 06egHEHHOCTb BUAOBOMO COCTaBa, AN psga BOOOEMOB XapakTep-
HO HeBbICOKOe 06MnMe NNaHKTOHHbIX XNBOTHbIX (Jlazapesa n Cokonosa, 2017; Capku n ®omuHa, 2017)
Unu, HanNpoTUB, OAMH U3 ero NuKoB B rogosoM Lmkre (Epmonaesa, 2000; CanaxytauHos, 2003).

3VMHUIA 1 3UMHE-BECEHHWIA 300MNJIaHKTOH rry6okoBogHoro osepa lnelleeBo paHee nogpobHO mc-
cnefosaH B siHBape—MmapTe 1980-1985 rr. n 1990-1991 rr. (PuBbep, 1986, 2012; Pusbep 1 ap., 1992;
CronbyHoBa, 1992, 2006). lNMoka3aHo, YTO MaKCUMarbHOro pa3BUTUSA B NOANEAHbIA NepMoa COOBLLECTBO
NNaHKTOHHbIX XXMBOTHbLIX JOCTUrano B MapTe, B €ro COCTaB BXOAWMMU crieumdudeckmne sumHme (Kpuounb-
Hble, XONOAONOOMBLIE), @ Takke 3BpUTEPMHbIE (KPYITIOroAnYHbIE C XOrogontobmBo reHepaumen) Buapl.

Llenb paboTbl — nccneqoBaTh COCTaB M BepTMKaNbHOE pacnpefeneHe 300MnnaHkToHa B noanes-
HbI nepuog 2019 r.

MaTepManbl n MetToadbl

WccnepnosaHus noaneaHoro (TonwmHa neaa ~50 cm) 3oonnaHkToHa nposoaunu 30 mapta 2019 .
Ha Tpex CTaHLMsX, pacrnofioXXeHHbIX B ceBepo-3anagHon vactu o3. Mneweeso (Tabn. 1). MNpobkl co-
Gupann ¢ nomoLbio nNnaHkTobatometrpa BaH [opHa (06bem 4.2 1) no ropm3oHTam yepe3 1-2 M OT
NOBEpPXHOCTU A0 AHAa C nocrneytoLwen punstpalmen Yepes nraHKTOHHOe CUTO (pasMep syen 64 MKM).
Ha kaxgom ropusoHte otbupanu no asa obbema 6atomeTpa, cogepxumoe 6aTtomMeTpoB CNmMBanochb B
OTAEenNbHbIE CKNAHKU MO COSIM.

KamepanbHyto 06paboTky npob npoBoamnu no obwenpuHaTon metogmke (Metoguka..., 1975; Me-
Tooudeckne pekomeHaauuu..., 1982). buomaccy 300nnaHKTOHa paccynTbiBany Ha OCHOBE YypaBHEHUN
3aBMCMMOCTU MHOUBMAYANbHOW Macchl OT AnvHbl Tena (banywkuHa n Bunbepr, 1979; Ruttner-Kolisko,
1977). JOMUHAHTHLIMM CYUTanNM BUAbl C OTHOCUTENbHbLIM 0bunnem > 5% obLuer YncneHHocTn n > 5%
obuern Buomacchl 300MnaHKToHa. [Ans naoeHTU@UKaLMmn NNaHKTOHHbIX XMBOTHbLIX MCMONb3oBanu pado-
Ty JI.LA. Kytukoon (1970) n «OnpegenuTenb 300nnaHKkTOHa U 3006eHTOCa NpecHbIX Bog, EBponerickon
Poccumn (2010). HomeHknaTtypa BETBUCTOYCbIX pakoobpasHbix npeactaeneHa no H.M. KopoeunHckomy
n ap. (2021), konospatok — no H. Segers (2007), T. Horton et al. (2022), BecnoHornx — no «Onpeagenu-
Teno... (2010) n Horton et al. (2022).

TemnepaTypy BOObl M KOHLEHTPALIMIO pAacTBOPEHHOIO KUCITOPOAA Ha CTaHUMAX HabnogeHnst name-
psanu TepmookcnumeTpoM «YSI ProODO» OT NOBEPXHOCTM A0 AHA AUCKPETHO C MHTepBanom 1 m.

O6paboTky M aHanu3 gaHHbIX nNpoBoaunu B npunoxeHun Microsoft Office Excel 2010 (Microsoft
Corp.), cTaTucTU4ECKME pacyeThl BbIMOMHEHbI C ncnonb3oBaHuemM nporpammebl STATISTICA 6.0 (Statsoft
Inc., USA). CpegHee 3Ha4yeHne paccymTbiBany kak cpegHee apudpmetmdeckoe no npobam, coopaHHbIM
Ha cTaHumn.

Pe3ynbtaTtbl U 06cy)KneHMe

Knumarmnyeckmne oco6eHHOCTU 3MMHero nepunoga 2018-2019 rr.

CornacHo gaHHbIM PocrugpomeTta’ a3uma 2018—-2019 rr. Obina ymepeHHo Tennow, cpegHsia no Liex-
TpanbHomy chegepansHomy okpyry (LI®O) aHomanusa coctasuna +2.90 °C. BecHa Gbina o4eHb TeNown,
cpenHsasa no OO aHomanua — +2.59 °C. NMpogomkmMTeneHOCTb 3aneraHusi CHEXHOro NokpoBa B cpef-
Hem no Poccuun aumon 2018-2019 rr. okazanacb 3Ha4yMTeNbHO MeHbLLE KnMaTuyeckon Hopmel, B LIPO
cpefHas aHomanua coctasuna — 8.68 gHen.

JlepoBble aBneHus (nepeble 3abepern) Ha 03. MNneweeBo oTmedeHsl ¢ 21 Hosi6psa 2018 r. Henon-
Hbl NefgocTaB 3adukcnpoBaH ¢ 9 aekabps, a k 18 gekabpsi 03epO MOKPLINOCH MbAOM MOSHOCTbLIO.

" Nloknag 06 ocobeHHOCTSX knumaTa Ha TeppuTopun Poccuiickon ®eaepaumm 3a 2019 rog, 2020.
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Ta6n. 1. ®Ou3MKo-XxMMUYECKNE XapaKTEPUCTUKU U MnokasaTenu 300MMaHKTOHa WCCrnedoBaHHbIX yyacTkoB 03. [neweeso B
mapTe 2019 r. N, — obwwas YMCNeHHOCTb 300MMIaHKToHa, N — YMCIIEHHOCTb KOnoBpatok, N ., — YMCMEHHOCTb BETBUCTOYCHIX
pakoobpasHbIX, NCDp — YMCNEHHOCTb BECIOHOMMX pakoobpasHbix, B, — obliaa Gnomacca 3oonnaHkToHa, B — obuwias 6uomacca
KorioBparok, B, — 6ruomacca BETBUCTOYCbIX PakooBpasHbIX, Bcop — Buomacca BecrioHorux pakoobpasHbix, S, — obliee yucro
BMAOB, N — YMCIo HabnogeHni (Npob 300nnaHKToHa) Ha cTaHuun. Hag YepTol — YMCNEHHOCTb, ThiC. 3K3./M® (CpeaHee + ownbka

CpeaHero), nof YepTon — OTHOCUTENbHAsA YUCIIEHHOCTL (% OT 0bLLen YNCNEHHOCTY 300MMaHKTOHA).

CraHuus
lNokasartenb
1 (n=11) 2 (n=6) 3 (n=7)
KoODONHATEI N 56° 47.677' N 56° 47.805' N 56° 47.888'
pA E 38°46.453' E 38° 46.664' E 38° 46.786'
PaccTosiHue oT bepera, km 1.1 0.8 0.6
my6uHa, m 20 9 7
T Bogbl no., °C 0.5 0.8 1.0
T Boabl AHo, °C 2.7 1.5 1.1
N, TbIC. 3K3./M? 12.7 + 3.1 11.5+1.6 13.8+2.3
N_, TbIC. 3K3./Mm? 9.3+1.6 78+1.8 84+20
N, TbIC. 9K3./M* <0.1 <0.1 <0.1
Ncop, ThbIC. 9K3./M? 43+1.3 3.6+1.1 44 +1.3
B, Mr/m? 294 +23 124 +7.3 99+23
B, Mr/im® 22+0.6 2.0+0.5 22+0.5
B, .o MI/M® 1.3£1.0 0.2+£0.2 1614
Bcop, mr/m3 26.0+ 134 102+74 6.2+1.9
S 14 15 16
. . 57+£1.9 3.1+0.6 4.4+0.9
Keratella hiemalis 45 57 35
3
=
E Synchaeta lakowitziana 1.51i20.8 3.12171.6 3.32141.3
i)
= Filinia terminalis 05201 i 0.1 08203 ; 0.3 1.0£03 ; 0.3
T
I
s . 32+1.0 29+0.8 4.3+1.3
:g[ Haynnuyckl Cyclopoida 25 25 31
konenoauTsl Cyclops 0.9 % 0.5 0.5 i 0.5 0.1 ; 0.1
Ta6n. 2. lMNpopgomkutensHocTb nepocTaBa 03. [lneweeBo. [aHHble npeacTaBneHbl no: * —3kocuctema..., 1989; ** —

ABTOMAaTM3NpoOBaHHas..., 2014.

lon JlepocTaB MosieneHne 3akpanH [lonHoe ounueHne [losiBneHne 3abeper
1931-1975* 2.XI 10.1V 1.V 4 .XI
2017 Het k 31.XII 29.11 30.1vV 24 X1
2018 18.XI1 18.1V 2V 21.XI
2019** Het k 31.XII 8.IV 1.V 21.XI
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3akpauHbl Ha o3epe nosasunuck 8 anpensa 2019 r., noaBWXKM NbAa 1 pa3Boabs Hayanucb ¢ 11 anpe-
ns. C 13 anpensa Habntogancs pegkui nnaeByyni ned, kK 1 Mmas 03epo NomHOCTb 0cBOGOANNOCH OTO
nbaa (ABTOMaTU3NpOBaHHast MHOPMaLMOHHas cuctema..., 2014). B 2017-2019 rr. Habnoganu 6onee
nosgHee (Ha 20—-28 cyT.) nosieneHne 3abeperoB 1 yCcTaHOBMEHWE MOSTHOIO NliefocTaBa Mo CPaBHEHWUIO C
1931-1975 rr.,, Torga Kak BCKpbITME 03epa OTO fbaa npoucxoanso B obbidHble cpoku (Tabn. 2).

B mapte 2019 r. B rny6oKoBOAHON 30He 03epa Habrntoganack obpaTtHas criaboBbIpaXxeHHas TepMu-
yeckas ctpatudmkauus (Tabn. 1, Puc. 1), xapaktepHas ons gaHHoro nepuoga (3kocuctema..., 1989).
KucnopogHbii pexxum Obin 6naronpuaTeH Ha Bcex rnybuHax (6onee 10 mr/n), TONbKO B MPUOOHHOM
Crnoe cogepXaHume pacTBOPEHHOrO Kucrnopoga Obino HU3kum (2 mr/n).

300M/1AHKTOH

B mapte 2019 r. B 03. [NneweeBo BbigBNeH 21 BUA NNAHKTOHHbLIX XXUBOTHbLIX, CPean KOTOPbIX KO-
nospartku coctasnanu 11 Buaos, a pakoobpasHbie 10 (Cladocera — 5, Copepoda — 5). NMpeobnaganu
(43%) nnaHKTOHHbIE chopMbl, OBUTaloLWMe B BogoeMe Kpyrmnbin roa (9 Bugos). Ha a3umHue xonogontobu-
Bble BUAbI Npuxoaunnock 24% cnucka (5 BuaoB), Ha netHue suabl — 19% (4 Buga) (Tabn. 3).

MnoTHOCTb 300NnaHKToHa bbina 6rmska Ha Bcex ccrneaoBaHHbIX yyacTkax o3epa; bromacca nnaH-
KTOHHbIX XXMBOTHbIX Ha rry6okoBoAgHOM y4acTke (CT. 1) Gbina Bbilwe B 3 pasa Mo CPaBHEHWIO C ApYrMU
(Tabn. 1, Puc. 2), 4to 0OycrnoBneHo MaccoBbiM pa3BUTUEM B NPUAOHHOM croe konenogutoB Cyclops
kolensis (Puc. 3). OcHOBY 4MCMNEHHOCTM 3UMHero coobliectBa hopmupoBanu konospatku (68—73%),
OCHOBY Ouomaccbl — BecroHorume pakoobpasHble (63—-88%). Knagouepbl 6binvM ManovyMcrieHHbIMM
B nognegHein nepuog (Tabn. 1), 4To oTmevanu n B bonee paHHWUX uccnepoBaHusix (Pvebep, 1986;
CronbyHoBa, 2006). [loMMHaHTbLI 300M1aHKTOHa ObINM NpeacTaBneHbl 3MMHMMM U XONOAOMHOUBLIMU
Buaoamu (Tabn. 2).

BbicokMe 3Ha4YeHUst YMCrEeHHOCTM U Buomacchl coobluecTBa OTMEYeHbl B MPUAOHHbBIX COSIX Ha
yyacTtkax ¢ rmyomHamm 20 m n 9 m (Puc. 2). BepTukanbHas CTpPyKTypa 300MfaHKTOHa XapakTepu3o-
Banacb npeobrnagaHuem B BOAHOM TOMLLE KOMOBPATOK, 3a UCKIOYeHneM NpPUAOHHOTO cnosl, rae 6binu
MHOrOUMCNEHHbl BecrnoHorne pakoobpasHele (Puc. 2). XonogontobvBble BUAbl KOMOBPATOK AOMUHU-
poBanu B noBepxHocTHOM cnoe (0-2 m) (Synchaeta lakowitziana, 60—64% obLielt YuCneHHOCTM 300-
nnaHKToHa) 1 B Gonee rmybokux cnosx (> 6 m) (Keratella hiemalis, 43-69%) (Puc. 4). LUuknononaHblie

Puc. 1. BepTtukansHoe pacnpegenenve Temnepatypbl (1), B °C 1 KOHUEHTpauuu pacTBOpPEHHOro kucrnopoga (2), B mr/n B
03. Nneweeso B mapte 2019 r.: A — ctaHuma 1; B — ctaHums 2; C — ctaHuus 3.
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Tabn. 3. BugoBon coctaB 3uMHero 3oonnaHkToHa 03. Mneweeso. * — gaHHble npuBedeHsl No Pusbep (1986, 2012), Pusbep 1
ap. (1992), CtonbyHosou (1992, 2006). Okotun (no: Jlazapesa u Cokonosa, 2017; Pusbep, 1986): MNn — nnaHKTOHHbIN, M6 —
MeNoBeHTOCHbIN, 3M — 3UMHURI, JIT — neTHUA, Kr — KpyrnoroanyHeli, [in — B COCTOSHUM Avanay3bl.

TakcoH a%%aopﬁ_ %%QT Mapt 2019 JkoTun
Asplanchna priodonta Gosse, 1850 + - Mn, Nt
Brachionus quadridentatus Hermann, 1783 + - Mn, Nt
B. calyciflorus Pallas, 1766 + - Mn, Nt
Brachionus diversicornis (Daday, 1883), + _ nn. Nt

B. d. homoceros (Wierzejski, 1891) '
B. angularis bidens Plate, 1886 + - Mn, Nr
Conochiloides natans (Seligo, 1900) + - Mn, 3m
Conochilus unicornis Rousselet, 1892 + - Mn, N
S s 550 b o
Filinia longiseta Ehrenberg, 1834 - + Mn, Nt
g Kellicottia longispina (Kellicott, 1879) + + Mn, Kr
S el cootlears (Gt 185 ) : © me
K. hiemalis Carlin, 1943 + + Mn, 3m
K. quadrata (O.F. Miller, 1786) + + Mn, Kr
Notholca squamula (O.F. Miiller, 1786) + - Mn, 3m
N. foliacea (Ehrenberg, 1838) + - Mn, 3m
Polyarthra dolichoptera |delson, 1925 + + Mn, 3m
P. longiremis Carlin, 1943 - + Mn, Nt
P. major Bruckhardt, 1900 - + Mn, Jit
Synchaeta pectinata Ehrenberg, 1832 + + Mn, Kr
S. oblonga Ehrenberg, 1832 + - Mn, 3m
S. lakowitziana Lucks, 1930 - + Mn, 3m
Bosmina longirostris (O.F. Muller, 1785) + + Mn, Kr
B. (Eubosmina) cf. longispina Leydig + + Mn, Kr
- Chydorus sphaericus (O.F. Muller, 1776) + - Mn, Kr
g Coronatella rectangula (Sars, 1862) + - Mn, It
k Daphnia cristata Sars, 1862 + - Mn, Kr
© D. cucullata Sars, 1862 - + Mn, JIt
D. galeata Sars, 1864 - + Mn, Kr
D. longispina (O.F. Muller, 1776) + + Mn, Kr
Cyclops kolensis Lillijborg, 1901 + + Mn, 3M
© C. vicinus Uljanin, 1875 + - Mn, Kr
?.; Thermocyclops oithonoides (Sars, 1863) - + Mn, On
S Mesocyclops sp. (copepodit) + + Mn, On
© Paracyclops fimbriatus (Fisher, 1853) - + M6, Kr

Eudiaptomus graciloides (Lillijpborg, 1888) + + Mn, Kr
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Puc. 2. BepTukansHoe pacnpeneneHune noaneaHoro 3oonnaHkToHa o3. MNneweeso B mapte 2019 1.: A — ctaHums 1; B — ctaHums 2;
C — craHuus 3. 1 — Rotifera, 2 — Cladocera, 3 — Copepoda.

konenogbl hOpMMPOBanuM 3aMeTHYH YUCIEHHOCTb B croe 4 M 3a cyeT HaynnmycoB (60% obLuen yuc-
NEHHOCTY 300MNS1aHKTOHA) 1 B MPUAOHHOM CNoe 3a c4eT HaynnuycoB 1 konenoauTtos p. Cyclops (57%).
MopobHas CTpykTypa BEpTUKaNbHOIO pacnpeaeneHnsi NNaHKTOHHbBIX XXMBOTHBLIX B KOHLIE 3UMbl TUMWYHA
ansa PeibuHckoro Bogoxpanunuua (flasapesa n Cokonosa, 2017), o3ep Bugorowb, ®epanoHToBO K
Cuepckoe (O3tobaH u gp., 1998). dakTopamu, onpedensaoLwmMm BepTUKanbHOe pacnpegeneHme 300-
NNaHKTOHa B 3MMHWUI Nepurog, SBMSTCA pa3BuTne GakTeprmonaHKToHa U KOHLEHTPaLmMs pacTBOPEHHO-
ro B Boge kucnopoga (O3tbaH n ap., 1998; Pusbep, 1986, 2012). Tak, B 3aTonneHHom o3epe Bugorowb
HaynnmMycbl KOHLEHTPUPOBANMChL B CNOAX C BbICOKMM 0bunuem baktepun (O3t06aH n gp., 1998). MNpu
HeJocTaTke Kucrnopoga (MeHee 2 Mr/n) CKONMeHUs 300MraHKToHa hopMUMPOBanncb Hag OKCUKIMHOM
(PvBbep, 2012).

Cpeam konenoa aomuHupoan oauH Bug, Cyclops kolensis, eqQUHNYHO OTMeYeHbl KONenoamTbl poaoB
Thermocyclops, Mesocyclops, Paracyclops. Monynsauna Cyclops kolensis B koHue mapTta 2019 r. 6bina
HeMHoro4ncneHHom (0o 4.6 Teic. 3k3./M%) U cocpefoTodeHa y AHa Ha rmybuHax okono 20 m (Puc. 3). PaHee
Takke oTMeYanu NpuypovYeHHOCTb 3TOro padka K MPUOOHHBIM CINOsiM B MMyOOKUX ydacTkax o3epa U 3Ha-
ynTEnNbHbIE Bapuauum ero konuyectea no rogam (3—36 Toic. ak3./m%) (Pusbep, 1986; CtonbyHosa, 2006).
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Puc. 3. BepTtukanbHoe pacnpegeneHue YMCNEeHHOCTU (ThiC. 3Kk3./M3®) AOMMHAHTHbLIX pakoobpasHbiXx U3 cocTaBa NoanenHoro
3o0nnaHkToHa 03. MNneweeBo B mapte 2019 r.: A — ctaHums 1; B — ctaHuus 2; C — ctaHuma 3. 1 — Haynnuycel Cyclopoida, 2 —
konenogutbl p. Cyclops.

Puc. 4. BeptukanbHoe pacnpegeneHve YMCNeHHOCTH (TbiC. 3K3./M®) JOMMHAHTHBIX BUAOB KOJIOBPATOK M3 cocTaBa NoAJieAHoro
3o0nnaHkToHa 03. MneweeBo B mapte 2019 1.: A — ctaHums 1; B — ctaHuus 2; C — ctaHuus 3. 1 — Filinia terminalis, 2 — Synchaeta
lakowitziana, 3 — Keratella hiemalis.



XKnpaHosa, C.M., ManuH, M.WU., 2023. TpaHceopmayusi akocucmem 6 (3), 39-52. 47

B mapte 2019 r. Haxoounu eavHWUYHbLIX B3POCHbIX 0COOEN 3BPUTEPMHBLIX KanaHOMOHbLIX KOnenos
Eudiaptomus graciloides (0.25 Tbic. 3k3./M%). OgHako paHee B 03epe OTMeYanu 3HauuTenoHo bonee
BbICOKYI) YMCIEHHOCTb 3TOro Buaa (4o 24 Tbic. 3k3./m3®) (PuBbep u gp., 1992; CtonbyHoBa, 2006).
E. graciloides 6bin npuypoyeH K BepxHUM crnoam (oo 5-11 m), npu Temneparype ot 0.7 go 1.1 °C ero
BKrag, B obLyyto 6Gromaccy 30onnaHkToHa B mapTe coctasnsan 53—84%. Payok He pasaMHoxarncsa 3uMown,
HO Obln NpefcTaBneH NonoBo3penbIMU 0cobsIMU. YMCNEHHOCTL ero 3UMHEN reHepauun 3aBucena ot
KonmdecTBa Boweawmx nog nen ocobert. Boicokas YMcneHHOCTb AnanToMycoB 3umoin — briaronpusiT-
HOe ycrnoBue cyLlecTBOBaHUSA pblb B 03epe. B koHuUe anpens 1996 . nepef BCKpbITUEM 03epa payku
BCTpeYanucb eAuMHUYHO, YTO npeabiayLine nccrnefoBatenu CBs3bliBanu C UX BbledaHWeM psinyLUKOn
(CtonbyHosa, 2006).

B nepviog uccnepgoBaHusi 06unune 3o00nnaHKToHa Oblno HEGOMNbLLWM MO CPaBHEHMIO C NOKa3aTensamu,
3apeructpupoBaHHbiMu B 1980-x — Havane 1990-x rr.: B 2—5 pas Hnxke no uncrneHHoctu u B 5.5-30 pas —
no 6uomacce (Tabn. 4). 3To 06ycrnoBNEHO HU3KOWM NNOTHOCTLIO E. graciloides. CHXeHWe KonmyecTea
6nuskoro Buaa E. gracilis B nognegHom 3oonnaHkToHe Habnogany B PeIGBUHCKOM BOLOXpaHWMMLLE B
Hadvane 2000-x (JlazapeBa, 2010), Toraa kak B 70-e rogbl XX Beka paqok 6bin ogHUM 13 Hambornee MHo-
royMcneHHblx BugoB (Pyebep, 1986).

B 03. lNneleeBo 0TMEYEHO M3MEHEHUE COCTaBa JOMUHAHTHbLIX BUAOB KOMOBPATOK; B YaCTHOCTH,
3aMeTHO Bo3pocrna gons p. Synchaeta B o6unumn coobuiecTBa 3o0nnaHkToHa. PaHee B nognegHbin
nepuog Yaile npeobnaganu npegcrasutenu popos Keratella (K. cochlearis macrocantha, K. hiemalis),
Filinia w Conochiloides (PuBbep un gp., 1992; CtonbyHoBa, 2006). B PeIGBUHCKOM BOOOXpPaHMIULLE OT-
MeYeHbI NMOXOXNEe N3MEHEHMS COCTaBa AOMWHAHTOB: OTHOCUTENBHO Bornee paHHUX nccnegosaHuin (Pu-
Bbep, 1986, 2012) yBenuuunacb gonda npeacrasutenen p. Synchaeta (Jlazapesa n Cokonosa, 2017).

BeposTHO, cokpallueHue nepvoga negoctaBa (0co6eHHO Ha HavanbHbIX 3Tanax ero dhopMmpoBa-
HMS) NPMBOAUT K U3MEHEHUSM B 0OWMMMKM 1 CTPYKType 3MMHero 3oonnaHktoHa (Jansen et al., 2021).
MokasaHo (Grosbois et al., 2017), yTo B nepuoa, NpeaLlecTBYIOLLMI NeoCTaBy, a Takke B Hadyane
31MMbl JOCTYMHOCTb XXUPHbIX KUCNOT (PUTONNAHKTOHA OCTaBanach BbICOKOW, YTO MO3BOMSANO Konenoaam
Leptodiaptomus minutus (Lillieborg in Guerne & Richard, 1889) HakannuBaTb 1 BNOCNeacTBUM MeTa-
SonunampoBaTb N-3 NONMMHEHackIWeHHbIE XupHble kucnoTsl (MHXKK) B TeyeHne Bcel 3UMbI, TEM CaMbIM
obecneyrBas MexaHU3M pocTa U pasmMHOXeHus nogo nbgom. OgHako, caenaHo NpearonoXeHne, YTo
NPOrHo3upyemMoe B CBSI3M C U3MEHEHMEM KrMaTa COKpaLleHUe NPoaomKUTENbHOCTN NeJoBOro Nokpo-
Ba B OyayLlem nNpuBEOET K YBENUYEHUIO KONMMYECTBA (PUTOMMAHKTOHA C HU3KMM cogepxannem MHXK,
Takoro Kak umaHobaktepumn (Grosbois et al., 2017).

Tabn. 4. MHoroneTHue nameHeHne umcneHHoctn (N ) u 6Guomaccel (B,) 300MnaHKTOHa B MoAnedHbld nepuop (MapT) B
rny6okoBoAHbIX ydacTkax o3epa [lMneweeso. JaHHble ¢ 1980 no 1996 rr. npmBeneHsbl no Pusbep (1986, 2012), PuBbep u ap.
(1993), Cton6yHoBoW (2006).

loa N, TbIC.9K3./M? B, r/m®
1980 42 0.86
1982 12 0.49
1984 23 0.59
1985 49 0.75
1988 48 1.02
1989 33 0.64
1990 23 0.33
1991 63 1.05
1992 28 0.16
1996 10 0.03

2019 13+3 0.029 +0.02
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3aknioyeHue

Haunbonbluee KONMMYECTBO MMAHKTOHHBLIX >XMBOTHBLIX Habnoganocb Ha rybOKOBOAHOM Yy4vacTke
03. MneLeeBo 3a cHET NPUOOHHOIO MWKa Pa3BUTMSA BECIIOHOMMX pakoobpasHbIX, TOr4a kak B cybrnmTopa-
nn Guomacca 300nnaHKToHa bbina B 2.5-3 pa3a MeHblue. B cpaBHeHUM ¢ pesynstataMu nccnenoBaHum
1980-90-x rr., B MmapTe 2019 . 0bunme 300nnaHKToOHa Obino HeGoNbLWKM, B 2—5 pas HUXKE MO YUCTEH-
HocTh 1 B 5.5-30 pa3 no 6uomacce. CoctaB pakoobpasHbIX CyLLECTBEHHO HE M3MEHWIICS, HO U3 Yncna
OOMMHaHTHBIX BUAOB Bbinan Eudiaptomus graciloides, koTopbii paHee Mor coopmupoBats 40 84% 6uo-
Macchl 300MaHKTOHa. B cocTaBe KonoBpaTok He 0GHapYXeHbl HEKOTOPLIE 3UMHUE U KPYTIOTrO4NYHbIE
Buabl. Mo cpaBHeHuto ¢ nepnogom 1980—1990-X . HECKOMNBKO M3MEHUICH COCTaB JOMUHAHTHbBIX BUOOB
KonospaTok. B BogHow Tonwe afomuHnposanu Synchaeta lakowitziana n Keratella hiemalis. CTanu MHo-
rOMUCIEHHBIMU paHee He BbISIBNEHHbIE B BogoeMe npeacrasutenu p. Synchaeta. lNpuynHbl ykasaHHbIX
N3MEHEHU He SICHbI U TPeBYHT OONONMHUTENBHOIO M3yyYeHus. BeposiTHO, cokpalleHue nepuoga ne-
JoctaBa (0COBEeHHO Ha HadanbHbIX 3Tanax ero opMUpPOBaHUS) NPUBOANT K M3MEHEHNSIM B OOMIUK 1
CTPYKTYp€E 3UMHETO 300MIaHKTOHA.
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