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CraTbhsl OCBSIIIEHA U3YUYEHUIO Pa3BUTHUSI 3UMHETO (bUTOIJIaHKTOHA OHEXCKOro o3e-
pa B 3aBUCHMOCTH OT TEMIIePaTyPHBIX M CBETOBBIX YCJIOBUIA, IIBETHOCTH BOIBI, CONEP-
JKaHWSI OPTAHNYECKNX U OMOTeHHBIX BerecTB. B ampene 2022 u 2023 rr., He3a101TO
IO BCKPBITHUSA JibIa, B OHEXXCKOM 03€pe BBISIBJICHBI YpE3BbIYaiiHO HU3KHME TI0OKA3aTEeIN
pa3BUTHUS MUKpoBomopocieil. OCHOBHBIM TpEACTaBUTEEM SIBJISIIICS XOJOMOII00M-
Bblii BUI Aulacoseira islandica, oTHOCSIILIMIACS K OTAENY AUATOMOBBIX BOIOPOCIEHA.
OO01111e YMCIeHHOCTb, OMoMacca (DUTOIUIAHKTOHA M KOHLIEHTpaLus XJopoduiiia
a BapbpupoBainu B mipenenax 0.13—0.71 moa xi/n, 0.06—0.44 mr/m u 0.3—0.8 MxT/n
COOTBETCTBEHHO M XapaKTepu3oBaan [leTpo3aBoiacKyio Tydy M IEHTPaTbHYIO TIIy-
60KOBOIMHYIO YacTh OHEXXCKOTO 03epa B 3MMHMII IepHUoI KaK HU3KOIIPOIXYKTUBHEIE.
TTpuunHOI HeOOMBIIMX NTOKA3aTeNIel pa3BUTUSI MUKPOBOIOPOC/IEH B 3MMHUIA ITEPUO,
B IleTpo3aBoackoii ryoe siBjisieTcsl BbICOKasl IIBETHOCTDb BOJIbI, ONIpeaeIMBLIAs MATYIO
mIyOorHY (hOoTUYECKOil 30HBI, M ITyOOKOe KOHBEKTMBHOE IepeMelIMBaHUE BOMHOM
Tonmy. B nieHTpanbHoit yact OHEXCKOTo 03epa K IMMUTUPYIOUM (akTopaM pas-
BUTHUS 3MMHETO (DUTOIJIAHKTOHA OTHOCATCS HEOJIaronmpHUsSTHBIC CBETOBBIC YCIOBHS
B CBSI3U C 0OOJIBILION IIyOMHON KOHBEKTUBHOTO MEPEMEILIAHHOTO CJIOS.

Knroueswie crosa: OHEXCKOE 03ep0, 3UMHMIT TIEPUOJT, METEOPOJIOTUIECCKIE YCIOBHS,
TeMIlepaTypa BOIbI, KOHBEKIHUsI, (DOTUYECKAsT 30HA, OPTaHUYECKOE BEIIECTBO, OMO-
TeHHBIE 3JIEMEHTBI, (PUTOTUIAHKTOH, XJIOPODWILI @
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BBEAEHUE

CocrosiHIE TUITAHKTOHA B TIYOOKHMX 03epaX YMEPEHHOTIO I0sica B MOUICAHBINA Tepy-
OJl OCTaeTCsl HEOCTaTOYHO M3YyYEHHBIM, MOCKOJbKY OCHOBHbBIE YCWIMS UCClenoBarteneit
OBLIM COCPEIOTOUYCHBI HA OLICHKE COCTOSTHHS 03€p B 00JIee MPOAYKTUBHBIN IIEPUOI OTKPHI-
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Toit Bombl [14]. OcobeHHBIE TPYTHOCTH CBSI3aHBI C MCCAENOBAaHUSIMHU BO BPeMsI 3aKJIIOUM-
TeJIbHO (ha3bl TaTHKS JIbAa, KOLAA JEAO0BBIM ITOKPOB TEPSIET IIPOYHOCTS [ 16].

B ycioBusix moTemsieHMsl KiaMMaTa YMEHbBIIAETCSl MPOMOJIKUTEIbHOCTh JIeAOCTaBa
Ha o3epax CepepHoro moaymapus [2, 19]. [ToTemieHne KiMMaTa BbI3BIBAacT M3MEHECHUE
CTPYKTYpHI Jbra. Ha o3epax ceBepHBIX peTMOHOB MHUpa 4acTO OTMedaeTcs Oesblil Jiem,
KOTOpHIIi YMEHBIIIAeT IPOHMKHOBEHUE CONTHEYHOU pammanuu [22]. B mocinenHue romsl
B 3UMHMI TIEpUON YCWIMBAETCS BIUSHHE BOTOCOOPHON TEPPUTOPHH HA SKOCHCTEMY
OHeXCKOro o3epa. YBeIMYNBAIOTCA 3MUMHUI CTOK U LIBETHOCTh BoAbI B peke Lllys, Bropom
o BeanurHe MpuToKe OHEXCKOro o3epa, OTMEUAIOTCS MIPU3HAKU BO3pACTaHUS IIBETHO-
ctu Boabl B IleTpo3aBoackoii rydoe OHexxckoro o3epa [8, 13, 15]. B ¢BsI3u ¢ BO3MOXHbBIM
YXYOIIEHUEeM TOIUICTHOM OCBEeIIeHHOCTH B OHEXCKOM 03€epe, aKTyaJTbHBIMU CTAHOBSITCS
HICCIIEOBAHMUS 3UMHETO COCTOSTHUS (PUTOIUIAHKTOHA.

Hzyuenue ¢uroriankToHa OHEXCKOT0 03epa MO0 JbIOM BIIEPBbIE OBUIO BHITIOJIHEHO
B 1960-¢ roasr [9]. B mapte 2015—2017 rr. momneaHble ucciaeqoBanus B [leTpo3aBoackoi
ryoe OHeXCKOro o3epa a0Ka3ajiy BaxKHYI0 POJIb CYTOYHOM TMHAMUKY BEPTUKAIBHOIO pac-
npenereHus GUTOIIAHKTOHA B YCIOBUSIX TUMUTHAPOBaHMS cBeToM [12, 20]. B 11e10M 3uM-
HUEe WCCIIENOBaHMUs IIaHKTOHAa B OHEXCKOM 03epe HENOCTATOUYHBI IS TIOHUMAaHUS €ro
POJIM B TOAOBOM LIMKJIE (DOPMHUPOBAHUS TTPOTYKTUBHOCTH 3KOCUCTEMBI, YTO HEOOXOIUMO
IS yTOYHEHUsI OMOTeOXMMMYECKOI Mojiesiu 3Toro Bogoema [17].

Llenwio HacToseit padboThl cTasio udydyeHue B anpese 2022 u 2023 rr. B [leTpo3aBon-
CKOi1 Ty6e ¥ LIEeHTPaIbHOM IIIyOOKOBOTHOM Iutece OHEXCKOTO 03epa CTPYKTYPHO-(DYHK-
LIMOHAJIbHBIX ITOKa3aTeJieit 3SMMHEro (hUTOIJIAaHKTOHA B 3aBUCUMOCTH OT (hU3UKO-XUMUYE-
CKUX YCJIOBUI CPEIBI.

MATEPUAJIBI U METOJBI

OHEXCKOE 03epO SIBIISIETCS BTOPBIM 110 BelTmurHe 03epoM EBporsl. [Inomans Bogoc-
O0opHoro b6acceiiHa o3epa coctanisieT 53100 kB. KM, ruioiaas o3epa — 9720 kB. kM. O0beM
BOITHOM Macchl o3epa — 295 Ky0. KM, CpenHsIsa 1 MaKCUMaibHas ryomHa — 30 M u 120 M
COOTBETCTBEHHO. B ceBepo-3ammamHoil yacTW o3epa pacIioioXeHbl KPYITHBIE 3aJIMBHI,
OIHUM U3 KOTOPHIX siBisieTcs [leTpo3aBoackas ryda. B BepumHHyo yacts IleTpo3aBon-
ckoii ryosl Bnagaet peka Illys, BTopoii mo BenuuuHe nputok OHeXCKoro o3epa (puc. 1).

Ha Ilerpo3zaBonckoii ryde OHexXCKOoro o3epa noajieaHble UCCASI0BaHMS ObLIH BHITION -
HeHbl 14 anpens 2022 u 20 anpenst 2023 . Ha cranuuu P2 (mryowHa 25—25.7 Mm). B 1ien-
TpaibHOM ILiece OHEXCKOTo 03epa oTdop nposd nposoauica Ha ctaHuuu C_3 20 anpens
2023 1. (mryomHa 43 M) (cM. puc. 1).

XapaKTepucTUKa METEOPOJIOTMYECKUX YCIOBUM B 3UMHUIA TIeproN, Obljla BHITIOJTHEHA
Ha OCHOBE aHaJIM3a JaHHBIX 10 MeTeoponaorndeckoit cranuuu r. I[letpo3aBoacka [10].

Ha cranuumsax P_2 u C_3 ¢ moMompo Myiastunapamerpudeckoro 3ouga CTD-90m
MO0 JILAOM M3MEPsUIM TeMmIlepaTypy Bonbl. OlleHKa MOTOKOB (hOTOCMHTETUYECKU aKTUB-
Hoii paguauny (PAP) B 2022 1. 66T BHITTOJTHEHA C UCITOJIb30BAaHMEM JATYMKOB aBTOHOM-
Hoii ctaniuu. B 2023 . ®AP uzmepsiiu ¢ momoribio 3oH1a RBR-Concerto. 1o meTonuke,
pa3paboTaHHOI 1151 03ep, TIOKPHBITHIX JTHAOM [12], ¢ y4eTOM 3KCIOHEHIIMAIBbHOTO CHIXKE-
Hust ®AP B Tos1Ie BOABI B 3aBUCUMOCTH OT ITTYOMHBI, ObUTM pacCUMTaHbI KO3 PUITMEHTHI
ocnabnenus ceeta (K)) u miyouHa (pOTUYECKON 30HbBI, e nocTuraetcs 1% ocpeleHus
OT BeIMYMHBI TToBepxHOCTHOM MAP (cpasy mom HIDKHeit KpoMKoi# jibma). M3sMepeHuUst
TOJIIIMHBI U TTOCTOMHON CTPYKTYpPbl KEPHOB Jibla ObUIM BBIMOJHEHBI C MCITOJIb30BaHUEM
TAIPOJIOTUYECKOUN JIMHEUKH.
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OT160p 1MpoO BOIBI HA XMMWYECKUII aHATU3 OCYIIECTBIISICS MpPU MOMOIIM OaToMe-
Tpa PyTrTHepa Ha cranumu P_2 — Ha mrybunax 1, 15, 24 m (anpens 2022r1.) 1 Ha 1, 13,
26 M (anpensb 2023 1.). Ha cranuuu C_3 npo6bl 6bU1M 0TOOpaHbl Ha ropu3oHTax 1, 10, 20,
30, 43 m. B ampenie 2022 u 2023 rT. 66U KUCCENOBAH XMMUYECKNI cocTaB Bonbl p. ys.
ITpoGbl Boobl HA XUMUYECKUI aHAIU3 OTOUPAIM B MOJUATUIECHOBBIE cocyabl. OOpasibl
BOJIBI Ha coziepxanue obuiero docdopa (P ) 1ONMOTHUTETEHO (GUKCHMPOBAH TTOLKHUCIIE-
HueM cepHoit kucioToit (4N, Panreac Quimica S.L.U.). OnpeneneHue oodiero gocdopa
nposoauiu poromerprdecku ¢ K.S,O, B KUCII0#i cpesie U MOCIenyIoIUM ONpeieieHueM
docdaros cormacHo P 52.24.387-2006. Onpenenenurie MmuHepaibHoro gocdopa (P )

MWH

BBITITOJIHAJIN (I)OTOMCTpI/I‘ICCKI/I C MOJIMOIATOM aMMOHMS U aCKOp6PIHOBOﬁ KUCJIOTOM npu

Puc. 1. Kapra-cxema pacrionoxeHusi ctaHIiuit otoopa npo6 B [lerpo3aBonckoii Ty6e (cranuus P_2) u neH-
TpajibHOM paitoHe OHexckoro o3epa (ctaHuus C_3) B anpene 2022 u 2023 1T.; cTpeKoit ykazaHo yctbe p. Lys.

Fig. 1. Map of sampling stations location in Petrozavodsk Bay (station P_2) and in the central part of Lake Onego
(station C_3) in April 2022 and 2023; the arrow indicates the mouth of the River Shuya.
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882 um (PII 52.24.382-2019). ConmepkaHue OOIIEr0 OPraHMYECKOro yriepoma IPOBOIM-
JIM BBICOKOTEMIIEpaTypHbIM okuciaeHueM 1o CO, Ha aHaimsatope Shimadzu TOC—L
cormmacHo 'OCT P 52991-2008. LIBeTHOCTh BoAbl ompeneisiv (poToMeTpUYecKu Mpu
410 am cormacuo ITHJI @ 14.1:2:4.207-04.

ITpo6n1 buToruiankToHa B anpese 2022 r. oToupanu Ha ctaHuu P_2 Ha ropusoHTax
1, 7.5, 15, 20, 24 m. B anpene 2023 1. ipoObI 0TOUpaANM U3 MOBEPXHOCTHOTO CJIOST BOIBI
Ha craniusax P2 u C_ 3. [IpoObl Bogsl 1t aHanu3a ¢putoruiaHkToHa pukcupoBanu 40%
pacTBopoM dopmanrHa U 00padaThiBaIM OOIICTPUHATHIMU MeTomaMu [11]. TakcoHo-
MuYecKasi MAeHTU(GUKAIUs TIpoBoauiIachk mo ompenenutento [21]. K momuHUMpyommM
BUIIaM OTHOCWJIM BUJIBI C YMCJIEHHOCTBIO U GroMaccoii 6ojiee 10%, K BunamM-cyomoMUHaH -
TaM — 6osee 5%. 11 onpeneieHust KOHLEHTpaLUK XJIopoduILIa a IMpoObl BOALI OTOMPAIN
Ha ctaHuuu P_2 B anpene 2022 r. Ha ropusoHTax 1, 7.5, 15, 20, 24 M; B anpene 2023 r.—
Ha ropusonTax 1, 13 1 26 m; Ha ctanuuu C_3 B anpene 2023 r.— Ha ropusoHrTax 1, 10, 20,
30, 43 M. KoHueHTpanuo xjopodwiia g onpeneisiiv cCieKTpodOoTOMETPUIECKUM METO-
oM [18]. B anpesnie 2023 1. U3 MOBEPXHOCTHOTO TOopu30HTa Ha cTaHuMsx P2 u C_3 ObLiun
OTOOpaHbl 00pa3Ibl BOMKI IJIST OLIEHKK (DOTOCUHTE3a, KOTOPBI U3MEPSLICS CKISTHOYHBIM
KUCJIOPOIHBIM METOAOM [6] ¢ TOYHOCTBIO onpeaeneHust 6 Mxr C/11 B CyT.

PE3VILTATHI UCCIEIOBAHUN

Xapaxmepucmurxa memeopoaocu4ecKux ycioeuil
6 3umnuii nepuood 2021—2022 u 2022—2023 ze.

3umoit 2021—2022 rr. HauboJJee MOpo3HbIM ObLT AeKabpb 2021 r. CpenHsst MecsiuHast
TeMrepaTypa Bo3myxa B mekabpe 2021 1. ObUta HIKE KIMMATUICCKOM HOPMBI IepHoOIa
1991-2020 rr. Ha 4.2°C u coctansuia —9.9°C. CpenHsis MecsiuHas TeMIlepaTypa Bo3myxa
B ssHBape—mapTte 2022 r. udMeHsach B quamna3oHe ot —8.1 1o —2.3°C, Oblia 6J1M3Ka K K-
MaTUYEeCKOU HOpMe U OTKJIOHsIach OT Hee Ha 0.3—1.2°C. CyMmma aTMOC(EpHBIX OCaIKOB
(c nexa6pst 2021 r. mo anpeib 2022 r.) 6bUTa paBHa 165 MM 1 coctaBwia 95% OT KiMMaTu-
yecKoit HopMbl (174 mm) 6a3oBoro nepuona 1991-2020 rr.

3umoit 2022—2023 rr. 3a MATh MecsleB HaOmoaeHu (mekadbpb 2022 r. — ampenb
2023 1.) Bce OTKIOHEHMS CpEeIHEH MECSUYHOI TeMITepaTyphl BO3MyXa OT KIMMAaTHYECKO
HopMbl 1991—2020 rr. 6bputM TTo0XKUTEbHBIMU. Hanbosee TeribIMM OKa3anuch STHBAph
U eBpainb 2023 1., KOrma cpenHeMecssuHasl TeMIlepaTypa Bo3ayXa oKas3aaach BhIIIE HOPMBI
Ha 3.4°C u 2.3°C, cooTBeTcTBeHHO. B ocTanbHbie Mecdaubl 3UMbl 2022—2023 rT. cpenHsis
MecslYHasl TeMIiepaTypa BO3ayxa IpeBbllliaja CpeaIHEMHOroJeTHUe mokaszaTeau Ha 0.3—
0.8°C. KonmmuecTBo aTMOC(EPHBIX 0CATKOB 3a IATh MecsieB 3uMbl 2022—2023 rT. ObIIO
paBHO 161 MM (92% OT KTUMATUYECKON HOPMBI).

Xapaxmepucmura cmpyxmyput avoa

B Ilerpo3aBoackoii ryoe Ha ctanuuu P_2 14 anpens 2022 r. cTpykTypa Jibga ObLia
HeogHoponHa. OOuias TOJIIMHA JIeASHOro nmokpopa coctaBuia 49 cM. HukHssg yacthb
JIEISTHOTO KepHA COCTOSUIA M3 KPUCTAITMYECKOTO JIbIA TONIIMHOM 21 ¢M, BBIIIIE pacIioja-
rajicst Oeblit ieq TOJIIMHOM 25 ¢M, KOTOPbIit ObLI pa3ieieH MpOCIOMKOM BIaXKHOTO CHera
TOJIIIMHOM OKOJIO 3 CM.

20 ampens 2023 1., Ha ctraHuuu P_2 B IleTpo3aBonckoii ryde o01ast ToAIMHA Jba
coctaBwia 31 cM (B HUZKHEH YacTU KepHa KpUCTALIMYECKUM ten — 29 cM, B BEpXHEeH 4acTu
KepHa oenblii teq — 2 cM). Ha cranumu C_3 o01mast ToymmHa jibaa Obl1a paBHa 49 cM (KpH-
crajmnueckuii gen — 48 cm; 6ensbiit 1en — 1 cM). Bo Bpems uccnenoBanuii B anpese 2022
1 2023 IT. CHET Ha JIbIY OTCYTCTBOBAJI.
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Temnepamypnote npochuau

Ha6momaemsie B anipesie 2022 u 2023 rr. TeMnepaTypHbIe YCIOBUS OO JIBIAOM OTpa-
JKaJid TIpOTeKalollKe B KOHIIE 3MMHET0 Mepuroa Mpo1ecChl KOHBEKTUBHOTO MepeMelIBa-
Husl Boabl. COTHEUHBIN CBET MPOHUKAJI CKBO3b CJIO¥ JIbIa 1 HarpeBajl BEpXHUI ITOMICI-
HBII CJION BOIBI, YTO BHI3BIBAJIO KOHBEKIIMIO. [Ipy 3TOM HEOMHOPOTHOCTh TEMITEPATyPhI
B KOHBEKTMBHOM TIEpEeMEIIIaHHOM CJI0€ HE MPEBHIIaga COThIX JOJIeH rpamyca.

14 anpenst 2022 r. Ha ctaHUMM P2 BepTUKaNbHBIN NMpodwib TeMIEepaTyphl XapaKTe-
pusoBaics aByMs 3oHaMu (puc. 2). Ha myObuHax oT HMXKHei MOBEepXHOCTH Jibla 10 15 M
chopMHUPOBAJICSI KOHBEKTUBHBIN IepeMeIIaHHbIN CJI0M, B IIpeaeirax KOTOPOro TeMIlepa-
Typa BapbupoBaia B auanazoHe 0.37—0.39°C. B HuxHeM cTpaTUGhUIMPOBAaHHOM CJIO€
TeMmepaTypa Bomabl Bo3pacTaia ot 0.39°C, mocturas y gHa, Ha mryomHe 25 M, 1.81°C, uto
OTpaxaeT BIUsSHUE TeIla, aKKyMYJIMPOBAHHOTO B IOHHBIX OTIOXEHUSIX.

20 anpens 2023 r. BepTUKalIbHAsI TepMUYECKasl CTPYKTypa Ha cTaHuuu P_2 BKiIIO-
Yyajia TPU XOPOIIIO BBIPAXXEHHBIX cyiosd. [1epBblii TOHKWI MOMJIEAHBIN TPaIUEHTHBIN CIIOH
HaxoauJcs Ha mTyOMHax OT HUXKHEW MOBEPXHOCTH Jibaa A0 1 M, rae Temiiepatypa u3Me-
Hsutachk B mipeaenax 1.11—1.24°C. 3aTeM cienoBan KOHBEKTHUBHBIN MepeMellaHHbIi CI0
oT 1 M 10 20 M ¢ Temnepatypoii Boasl 1.23—1.27°C. HuxxHuUii cTpaTUGUIIMPOBAHHBIN IO
pacrionarajics Ha rimyouHax ot 20 M mo gHa (25.7 M), THe TeMmeparypa yBeJluduBaiach
10 1.62°C (cm. puc. 2).

Ha cranuuu C_3 20 anpenst 2023 r. Xopo110 ObLUIM BBIpaXKeHbI IBa CI0sI: TOHKWM MO/~
JlemHbIN cinoit Ha mryomHax 0—1.2 M (temreparypa Bonsl 0.37—0.51°C) m KOHBEKTUBHBIM
rnepeMellaHHbIi CJI0i, KOTOPbIil pacnonaraics Ha ryouHax ot 1.2 M 10 40 M ¢ Temriepa-
typoii Bombl 0.50—0.53°C. V3Kkuit momIeqHBI XOJIOTHBIN cI0it Ha cTaHOusIXx P_2 m C_3,
KOTOPBIN pacrioiarajicst moBepx 0oJjiee TIIOTHOTO, YyTh 0oJiee MPOrpeToro KOHBEKTUBHOTO
cJiost (CM. pucC. 2), OTpaxKasl CyTOYHYIO TMHAMUKY TUAPOIMHAMUYECKUX IIPOLIECCOB U ObLI
CBSI3aH C HOYHBIM CHIDKCHUEM TeMIIepaTyphl BO3IyXa, KOTOpas IIPUBOIMIA K peCTpaTh-
(bukalmy KOHBEKTUBHOTO MepeMelIaHHOoro cios [12].
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Puc. 2. BeprukanbHble npoduiu Temnepatypbl Boabl Ha ctaHumMsax P 2 u C_3; 1 — cranuusa P_2 (anpenb
2022 1.); 2 —cranuus P_2 (anpenb 2023 1.); 3 — craHumst C_3 (anpenb 2023 1.).

Fig. 2. Vertical profiles of water temperature at stations P_2 and C_3; 1 —station P_2 (April 2022); 2 — station P_2
(April 2023); 3 — station C_3 (April 2023).
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Xapaxmepucmura ceéemoguix ycioguii

ITo maHHBIM U3MepeHMS (POTOCHHTETUICCKU aKTUBHOM paguanui, B [TeTpo3aBomckoii
ry6e Ha craHumu P-2, 14 anpens 2022 r. koo duimeHt ocnabuenus cseta (K ) cocraBu
3.24 m~!, mmyounHa dportrueckoit 30HbI — 1.8 M. 20 anpestst 2023 1. BenndnHa ko3¢ duieHTa
oclabjeHus cBeTa Ha ctaHuuu P2 Gbuta paBHa 2.28 M~!, myouHa hOTUYECKON 30HBI —
2.8 M.

ITo cpaBHeHMIO ¢ IleTpo3aBoACKOM T'yOOil B IIECHTPAIbHOM IIIyOOKOBOTHOM pailoHe
OHexckoro oszepa c(popMHPOBAIUCH UHBIE CBETOBBIC YCIOBUS MOOO JbIoM. 20 ampens
2023 1. Ha ctannuy C_3 OBbUT BEIABJICH 3HAYMTEIIPHO MeHbIIMI, YeM B [leTpo3aBonckoit
ry6e, koaddummeHT ocnadnenus ceera (1.07 M~') u, Kak ciencTsre, 00mbIIas ITyOUHA
(boTmueckoii 30HHI (5.47 M).

Xumuueckuii cocmae 600bt 6 paiionax uccie008aHuil

B anpene 2022 u 2023 rr. B IleTpo3aBonckoii ryde Ha craHuu P_2 Bo BceM cTojiboe
BOJIbI OTMEYAIUCH MOBBIIIEHHBIE YPOBHU 1[BeTHOCTHU (53—76 rpan Pt-Co 1ikaisl), comep-
>KaHus obiero opraHuyeckoro ymiepona (8.13—10.0 mrC/m), obiero (13—22 Mkr/mn)
1 MUHepaibHOTO pocdopa (5—7 Mkr/n) (tadn. 1). béapmas yacth hocopa B BBICOKO-
IIBETHBIX BOIAX HAXOMUTCS B KOMILIEKCE C TYMYCOBBIMM BEIIECTBAMHU B KeJIE30CBSI3aHHOM
dopme. CornacHo kimaccudukamnuu [7], pailoH pacrnojioxkeHus ctaHimu P2 1o conepka-
HU0 obuero gocgopa xapakrepuszoBaacs Me30TPO(GHBIM (CPeIHENMPOAYKTUBHBIM) CTa-
TYCOM.

MaxkcuMabHbIe 3HAYCHUS BCEX M3YUYEHHBIX IToKa3aTesIeii XUMINIeCKOTO COCTaBa BOMBI
obUTM 3acukcupoBaHbl B Boje p. Llys (cm. Tadu. 1). Takum o6pa3oM, XUMUUYECKUIi COCTaB
BOIBI 3aaMBa (DOPMUPYETCS B pe3yJibTaTe CMEIIMBAHMS HU3KOLBETHBIX O3CPHBIX BOI
C BBICOKOIIBETHBIMY Bomamu p. Iy,

Taomma 1. [Tokazaren XUMUYECKOTO COCTaBa BOIBI HA Pa3HbBIX TTyOmHax Ha cTaHiusix P_2 u C_3
B anpese 2022 u 2023 rr.

Table 1. Chemical composition of water at different depths at stations P_2 and C_3 in April 2022 and
2023

BETHOCTb,
0?63(?321 CTa]:iHH Top MSOHT’ ];lpaﬂ Pt-Co Copr, MT/T P .. MK/ | P MKr/I
LIKAJTBI
14.04.2022 P2 1 76 9.6 6 18
14.04.2022 P2 15 77 9.6 5 17
14.04.2022 P2 24 53 8.1 5 13
14.04.2022 p. Wys 0.5 147 16.8 21 52
20.04.2023 P2 1 68 9.5 7 22
20.04.2023 P2 13 67 9.7 6 13
20.04.2023 P2 26 60 10.0 7 18
24.04.2023 p. Lyst 0.5 191 19.4 16 56
20.04.2023 C3 1 28 7.6 2 11
20.04.2023 C3 10 — — 2 10
20.04.2023 C3 20 28 6.5 2
20.04.2023 C3 30 — — 2
20.04.2023 C3 43 28 7.4 2

Ipumeyanue: Copl_ — o0wumit oprannyeckuii ymepon; P — muHepanbHbiil pochop; P

obmuit pochop; Mpoyepk — OTCYTCTBUE TaHHBIX.

MUH o6’
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B anpene 2023 r. B ueHTpanbHo# yacT OHeXCKoro o3epa, Ha ctaHuu C_3, IBETHOCTD
BOJIbI, COIEpXXKAaHNE OPTaHUYECKUX U OMOTeHHBIX BEIIECTB OKA3a/IUCh B 2—6 pa3 HIXKE, YeM
B IleTposaBonckoii ryoe (cMm. Ttabna. 1). [Mokazatens uBeTHocTH (28 rpam) XxapakTepuso-
BaJI BOmbI B paiioHe ctaHmuu C_3 KakK OJUTOTYMYCHBIE, colep:kaHue obiiero ¢gocdopa
(8—11 mkr/1) — Kak oaurotpodHbie. Hu3kue nokasareay UBETHOCTY BOABI U COAEPKaHUS
OMOTeHHBIX JIEMEHTOB XapaKTEePHBI IJIS BOMHON TOJIIIN LIEHTPaJIbHOTO paitoHa OHEXCKO-
ro o3epa [13, 23].

Ilpodyxuuonnste xapaxmepucmuru pumoniaHKmona

IToxka3zarenu xa0podIIa CIyKat ISt 9KCIIPECCHOM OLIEHKH YPOBHS Pa3BUTHS (PUTO-
IJTAHKTOHA U TpoduryecKoro cratyca Bogoema. ConepxaHue xJopo@uilia a Ha CTaHIUU
P_2 B ampene 2022 n 2023 rT. 66110 Upe3BbryaitHo HU3KUM (0.28—0.82 mKkr/71) (puc. 3).

Ha cranuuu C_3, B mybokoBoaHoM 1iece OHexkckoro o3zepa, 20 anpenst 2023 1. KOH-
LeHTpalus XJIopodwiia a Takke, Kak 1 B [leTpo3aBonckoii ryde, Obuta BeCbMa HU3KOM
u u3MeHsach B mpefenax 0.43—0.53 mxr/n. CorracHO CTaTUCTUYECKOMY aHAIU3Y C TIPH-
MeHeHMeM Kputepus MaHHa-YutHu, B anpene 2023 r. Ha ctaHuuu P2 comepxxaHue Xj10-
podumura 66110 3HAYMMO (p<0.05) BhImIe, yem Ha cranumu C 3. TeM He MeHee, 1O KJiac-
cubukanuu [5], Bce HabMOOaeMble BEIMYMHBI XJIOPOMUIIIa @ XapaKTepU3yIOT pailoHbI
WCCIICAOBAaHUI B 3SMMHUI TTIepHO KaK HU3KOIIPOIYKTUBHBIC.

B anpene 2023 r. B Ilerpo3aBonckoii ryde u B LieHTpe OHEXCKOTo o3epa 3HauYeHUs
(otocuHTe3a HDUTOIIIAHKTOHA OKA3aJIMCh HUXKE TIPEJESIOB ONPEAETICHUs 9TOTO TToKa3aTe-
JIsI CKIISTHOYHBIM KHUCJIOPOTHBIM METOIOM, YTO CBUAETEILCTBYET O HU3KOM IPOXYKIIMOH-
HOM MOTeHLMae 3MMHEro huToruiaHkToHa B OHEXXCKOM 03epe.

Xapaxmepucmurxa maxconomuueckoeo cocmasa,
YUCAEHHOCIU U OuoMaccyl humoniankmona

B anpene 2022 u 2023 rT. ¢puroruiankToH IleTpo3aBoackoii TyObl M LIEHTPaJIbHOTO
paiiona OHEXCKOTO 03¢pa XapaKTeprU30BajIcs HU3KUM BUIOBEIM 60raTcTBOM. Beero BHISIB-
JieHo 44 TakcoHa BOIOPOC/el paHrOM HUXKe pojia, IpUHAMLIeXKalX K CEMU CUCTeMaTHuye-
cKuM oTaenam: nuatomoBsie (Bacillariophyta) — 15 TakconoB; 3enensie (Chlorophyta) — 10;

KopHieHTpanTs xinopoduiia @, MKr/i
0 0.2 0.4 0.6 0.8 1
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Puc. 3. Beprukanbhbie npodunn xmopodusia a Ha ctaniusax P_2 u C_3; 1 — cranuusa P_2 (ampens 2022 1.);
2 — cranuus P_2 (anpens 2023 1.); 3 — cranuusa C_3 (anpenb 2023 1.).

Fig. 3. Vertical profiles of chlorophyll a at stations P_2 and C_3; 1 —station P_2 (April 2022); 2 —station P_2 (April
2023); 3 — station C_3 (April 2023).
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uuaHobakrepuu (Cyanobacteria) — 6; 3onotucteie (Chrysophyta) — 4; nuHO(pUTOBBIE
(Dinophyta) — 3; xpunrocurossie (Crypthophyta) — 3; aBrneHoBsie (Euglenophyta) — 3 Tax-
coHa. [IpencraBurenu IMaTOMOBBIX, 3€I€HbIX, IIMAHOOAKTEPU U 30JI0TUCTBIX BOIOPOCIEit
COCTaBMJIM OCHOBY (hjIoprCcTUYECKOro cocTaBa (80% oT 001Lero crucka Bcex BUIOB).

Ha cranuun P_2 3umoii ynciaeHHOCTh U O6romacca (UTOIUIAaHKTOHA OBLIA BeChbMa
HU3KHMMU ¥ BapbMPOBAJIM Ha pa3HbIX Topu3oHTax B npeaeiax 0.13—0.71 manH ki1/1 u 0.06—
0.38 Mr/1m coorBeTCTBEHHO (TabI. 2, 3). lMaTOMOBBIE BOIOPOCIIN TOMIUHHUPOBAJIN BO Beeit
toie Bombl (63—98% obmieit 6uomaccel). Ilpu atom monsa Buma Aulacoseira islandica
(O. Miiller) Simonsen B o0wieit 6uomacce cocraBwia 38—95% (cMm. taba. 2, 3). Cy6no-
MMHaHTaMM IO BKJIaay B OOIIyl0 OMOMaccy M3 IMaTOMOBBIX BOAOPOCJEH ObLIM BUIBI
Aulacoseira granulata (Ehrenberg) Simonsen u Surirella ovata Kiitzing, onpenenuBIINMI
Ha OTIEeNIbHBIX TOPU30HTax 10 15—16% o6i1ieit 6MoMacchl GUTOMIAHKTOHA.

Kpome mnaToMOBBIX BOAOPOCHEH, 3aMETHBIN BKJIaA B OOIIYIO YMCIEHHOCTb (PUTO-
IraHkToHa B IleTpo3aBoACKoOi TyOe BHOCWIM LIMAHOOAKTEPUU M 3elICHbIE BOIOPOCIHU
(cM. Tab. 2). Banpene 2022 r. B MOBEpXHOCTHOM CJI0€ BOJIBI M HA HUXKHUX TOPU30OHTAX A0JIsI
HraHoOaKTepuii B 0OLIEi YMCIEHHOCTH BapbupoBaa B mpeaenax 86—93% (cm. tabi. 2).
OCHOBHBIMU MPEICTABUTENSAIMU 1LIMaHOOakTepuil OblIM Buabl Woronichinia naegeliana
(Unger) Elenkin u Microcystis reinboldii (Richter) Forti. OgHako mokazaTean OMOMAacChl
3TUX BUIOB ObUIM upe3BblyaiiHo mMabl: 0.002—0.006 mr/n. Cpeau 3eJeHbIX BOOOPOCeit
3aMeTHBII BKJaa (okoio 20%) B moka3aTeld OOIIel YMCIEHHOCTH M GMOMAcChl BHECIU
Bunbl Dictyosphaerium pulchellum Wood n Pandorina morum (O. Miiller) Bory.

B my6okoBomHoM paitoHe OHexckoro o3epa, Ha craHuuu C 3, B ampene 2023 1.
ob6m1ast unciaeHHOCTSH (0.18 MiTH Ki1/1) 1 6moMacca purormankroHa (0.44 Mr/i1) oKazainch
BecbMa HU3KMMU (cM. Tabu. 1, 2). Bun Aulacoseira islandica obecrieunn 40—60% o6ux
rnokasareseit pa3BUTHS ajbrolieHo3a. CyOmOMUHAHTHBIMU BUIAMU SIBJISLIUCH IIPEACTaBU-
TeJIM TUaTOMOBBIX Bofopociieil Aulacoseira subarctica (O. Miiller) Haworth emend. Genkal
u Tabellaria fenestrata (Lyngbye) Kiitzing. Bkian npeactaBureneii oCTaJbHbIX OTAEIOB
(Chrysophyta, Dinophyta, Cryptophyta, Euglenophyta) B uricieHHOCTb 1 6oMaccy (puTo-
TUTaHKTOHA ObUT HeBeMuK. [1o knaccudukaiuu [5], 3HaYeHUsT OoMacchl 3MMHEro uTo-
TUTAHKTOHA ITO3BOJISTIOT XapaKTepU30BaTh ABa paiioHa mccaenoBaHuii OHEXCKOro o3epa
B 3UMHMI1 ITeprO KaK HU3KOTIPOTYKTUBHBIE.

OBCYXIEHHWE

B anpene 2022 u 2023 rT. YUCIEHHOCTh Y OMoMacca (PUTOIJIAHKTOHA ObLIM OUYE€Hb HU3-
kumu (cM. Taom. 2, 3). B [lerpo3aBonckoii ryde 3TH IMoKa3aTeiu, o0 CPaBHEHUIO C TIepH-
OIIOM OTKpPHITOIi BoAawl [1], ObL1M MeHblIe B 4—10 pa3, B LieHTpaJbHON YacTh OHEXCKOTo
o3epa — B 2—4 paza. OgHOI M3 MPUYMH HU3KUX KOJMYECTBEHHBIX IMOKa3areseil ¢huro-
TUTAHKTOHA U €T0 MaJIoif aKTUBHOCTH B I1eTpo3aBomcKoii ryde B 3SMMHUI TICPUOLT SIBJISTIOTCS
HebnaronpusITHbIE CBETOBBIE YCIOBUS. Y3Kas (poThueckas 30Ha B 3aJiMBe (Bcero 2—3 M)
ObLIa CBsI3aHA C OBICTPBIM OCIA0JIEHNMEM CBETa B TOJIIIE BOIBI M3-3a BHICOKOI IIBETHOCTH
(Tabn. 4). B ueHTpanibHOM paiioHe OHeXCKoro o3epa (LIBETHOCTh 28 rpaj) ObLIY BbISIBIIE-
HBI MEeHBIINI KO3 GULMEHT ocliabjieHusT cBeTa M 06Jbias riyornHa (OTUYECKOI 30HBI
(cM. Tab. 4).

BaxHbIM akTOpoM, BIUSIOIIMM Ha paclpOCTpaHEHUE CBETa IO JIbIAOM, SIBJISIETCS
XapakTep CHEXHO-JIEASTHOTO MOKpoBa. CyIIeCTBEHHO OObIIAsT MOIITHOCTh O€JIOTO JIbIa
¥ HanOOJIbIINI KO3(pGULIMEHT ocs1abjieHs CBeTa MO0 JbIAOM ObLIU 0OHapyKeHbI B [1eT-
poszaBonckoii ryoe B ampenie 2022 1., B 0oj1ee XOJIOMHYIO U CHeXHYI0 3uMy 2021—2022 1.
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Taomuua 2. [Tokaszatenu o61ieit YyncaeHHOCTH dhuToIUIaHKTOHA B anpesie 2022 u 2023 IT. B pa3HbBIX
paitoHax OHEXCKOTo o3epa

Table 2. Parameters of the total number of phytoplankton in April 2022 and 2023 in different areas of
Lake Onego

Howmep Topu- | N, Hons B o61eit ancnennocTn, %
Jara cramm | 300 MJTH
1T M Ki/n 1 2 3 4 5 6 7 8

1 0.71 | 104 | 85.6| 3.4 | 0.2 | 0.3 0 03 ] 62
7.5 013 |803| 0 |[182] 0 1.5 0 0 |788
14.04.2022 P2 15 015 [76.6| 0 |23.4 0 0 0 |532
20 041 | 44 | 91.0| 3.4 0 0 05|08 | 24
0
0

24 027 | 5.2 (92.7| 0.7 | 0.7 0 0.6 | 44
20.04.2023 P2 0.5 015 [755] 6.1 | 122 2.0 4.1 0 | 551
20.04.2023 C3 0.5 018 [86.0| 35| 35| 35| 1.8 | 18 0 |40.4

ITpumevanus: N — o0111asi YucIeHHOCTb (PUTOMIAHKTOHA. J1011 B 001Iell YUCAEHHOCTU pa3iny-
HBIX TIpenctaButeneit: 1 — Bacillariophyta; 2 — Cyanophyta; 3 — Chlorophyta; 4 — Chrysophyta;
5 — Dinophyta; 6 — Cryptophyta; 7 — Euglenophyta; 8 — Bun Aulacoseira islandica.

Taomuma 3. [Tokazarenu o61ieit Guomacchl purorutankToHa B amnpene 2022 u 2023 IT. B pa3HBIX paii-
oHax OHEXCKOro o3epa

Table 3. Parameters of the total biomass of phytoplankton in April 2022 and 2023 in different areas of
Lake Onego

ara Homep l; :ﬁ: B, Houa B 06111€e# OroMacce
CTaHUMHU M Mr/n 1 2 3 4 5 6 7 8

1 0.26 |823| 47 | 38| 0.2 | 8.8 0 0.4 | 58.8

7.5 036 [954] 0 02 0 |44 ] 0 0 953

14.04.2022 P2 15 0.38 [90.7] O 9.3 0 0 82.8
20 0.08 |633]| 1.8 |22.8 0 59 | 6.2 | 37.7

24 0.06 | 851 9.4 | 3.0 | 0.6 0 0 2.0 | 84.3

20.04.2023 P2 0.5 038 [ 979 04 | 1.2 | 0.2 0 0.3 0 |86.6
20.04.2023 C3 0.5 044 |915| 03| 01 | 01| 7.7 | 0.2 0 |58.5

ITpumeuanusi: B — o01ast ouomacca ¢puroruiaHkToHa. Jloiu B o0leit Onomacce pa3InyHbIX
npencrasuteneii: 1 — Bacillariophyta; 2 — Cyanophyta; 3 — Chlorophyta; 4 — Chrysophyta;
5 — Dinophyta; 6 — Cryptophyta; 7 — Euglenophyta; 8 — Bun Aulacoseira islandica.
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Pasnbie myouHsl otudeckoit 30HH B IleTpo3aBonckoit ryde B ampene 2022 u 2023 1T.
OTMEYaJTUCh Ha (hOHE TMTPAKTUIECKU OAMHAKOBOI 1IBeTHOCTH Bombl (53—76 u 60—68 rpan;
CM. Tabi1. 4), KoTopasi OTpakaeT KOHLEHTPALUIO CBETOIOIIONIAIOIIUX TYMYCOBBIX BEIIIECTB.
CrenoBareIbHO, pa3IMdKe B IITyOMHE (OTUISCKOI 30HBI OBLIO CBSI3aHO C Pa3HOI TOJIIII-
HOI 6eJ10TO JThIa, OCIabJISIONIeTo MTPOHUKHOBEHNE CBETA TTOJ JIE/.

JlumuTHpyOIIas posib CBETOBBIX YCIOBUI 1T pa3BUTHUs huToruiankToHa B [leTpo3sa-
BOJICKOI I'y0e 3UMOIf CTAHOBUTCSI OCOOEHHO OYEBUIHON B CBSI3U C MOBBIIIEHHBIM COIEP-
JKaHUEM OMOTEHHBIX BEIIECTB (CpedHsisl B CTOJ0e BOObl KOHIEHTpalus ob1iero ¢pocdo-
pa — 16.3—17.7 mKr/n, MmuHepaibHoro dochopa — 5.3—6.7 MKI/i1), COOTBETCTBYIOLINX
Me30TpO(HOMY YPOBHIO POAYKTUBHOCTU Box (cM. Tadi. 4). Takum oO6pa3oM, B 3SUMHUIA
TePUOM TIPOMCXOINUT CMEHA TUMHUTHUPYIOIMNX (DaKTOPOB: pa3BUTHE (DUTOIUIAHKTOHA 3aBU-
CUT OT TOCTYITHOCTH CBETa, a He OT KOHILIEHTPAIIMY OMOT€HHBIX BEIIIECTB.

Ha cBeroBble ycioBMSI, BaxkKHBIC IS pa3BUTHS (DUTOIUIAHKTOHA MOMO JIBIOM, BIIHSI-
JOT TIPOIECCHl KOHBEKTUBHOTIO TEepeMEIIMBAHMS, XapaKTepHBIC IS 3Talla MOIICAHOTO
nporpeBa Boabl. [lonnenHas KOHBEKIIUS UMeET 0OJIblIoe 3HAaYeHUE UIST (DYHKIIMOHUPO-
BaHMSI TMATOMOBBIX BOIOPOCIIEH, 000I09Ka KICTOK KOTOPBIX MHKPYCTUPOBAaHA KPEMHHU-
€M, BCJISACTBUE YeTO OHU XapaKTepU3YIOTCs OTPUIIATENIbHOM TUTaBydecThlo. Bocxonsiue
MOTOKM KOHBEKIIMY TEPEMEIIAI0T KJICTKA TMaTOMOBOTO (DPUTOIIAHKTOHA M3 IIPUIOHHBIX
CJI0€B K TTOBEPXHOCTH BOIbI, B Y3KYIO 30HY ONITUMAJIBHBIX CBETOBBIX YCIOBUI, TEM CAMBIM
CIOCOOCTBYS NIPOTEKAaHUIO (POTOCUHTETUUECKMX MpolleccoB. Hucxomsimume moToKu KOH-
BEKIINM YBJICKAIOT TMATOMOBBIC BOOIOPOCIN B TIIyOOKME CIIOM, KylIa CBET HE IIPOHMKAET,
B pe3yJibTaTe yero Ipoliecchl (oTocruHTe3a 3aTyxatoT. CooTHoIlleHHe MTyouH doTtude-
CKOIf 30HBI I KOHBEKTHUBHOTO TiepeMermanHoro ciios (P3/KIIC) orpaxkaeT BO3MOXHOCTD

Taomina 4. OU3NKO-XUMUYECKUE YCIOBUS M KOHIIEHTPAIMS XJI0podWUIa @ B TTOMIEIHBIN TIepUO
B pa3HbIX paiioHax OHexckoro o3epa B 2017—2023 . (* — maHHBIE TIpUBeIcHBI U3 cTaThu [20])

Table 4. Physical and chemical conditions and concentration of chlorophyll @ during the under-ice
period in different areas of Lake Onego in 2017—2023 (* — data according to [20])

o . 3
= | | g=|¢ °S 8§ 3| 5| 5| &
= = =y < Sh=! = X X M
Jata z . e\LE) z = < =8 7 = = =
S X EZ | € g 279 | 2| &
= = £ e [0 @)
15—17.03.2017
(yTpeHHue P_2*% 2.74 13.39 1.69 0.13 70 6.1 16.3 | 0.43
U3MEPEHMS)
15—17.03.2017
(mHEeBHBIE P_2* 2.69 13.42 1.71 0.13 70 6.6 15.7 | 0.25
U3MEPEHMST)
14.04.2022 P2 3.24 15.0 1.8 0.11 69 53 16 0.41
20.04.2023 P2 2.28 20 2.86 0.14 65 6.7 17.7 | 0.76
20.04.2023 C3 1.07 40 5.47 0.14 28 2 9 0.47

IMpumevanue: K, — koaduumeHt ocnadienus cseta; KITC — KOHBEKTUBHBIH TepeMenIaHHbIiA
cioif; @3 — doruyeckas 3oHa; P — muHepanbhblii bocdop; P ,— obmwmit pocdop; Chl —
XJI0po(WILT; TOKa3aTenu [IBETHOCTU BOIBI, coiepxkaHue dhocdopa v KOHIIEHTpaUst XII0pohui-
JIa a yCpeqHEeHBI AJIs1 CTOI0a BOIBI.
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HaxoXIeHUsT (GUTOIJIAHKTOHA B OJIAaTONPUSITHBIX CBETOBBIX ycaoBusx [20]. Ecau ¢potnye-
CKasl 30HA OKaXeTCs CYIIEeCTBEHHO MEHBIIe MOIMHOCTH TIEPEMEIIaHHOTO CJIOSI, HEeMOCTa-
TOK CBeTa [IJis1 GUTOTUIAaHKTOHA OyIeT CBSI3aH C MaJIbIM BpEMEHEM €ro MpeObIBaHUS B BEPX-
HUX OCBEIICHHBIX CJIOSIX BOIBI.

B 3umnnii nepuon 2022 u 2023 rr. Benmuunna ®3/KIIC B n1Byx paitoHax OHEXCKOTo
o3epa BapbpupoBaia B npenenax 0.11—0.14, T.e. MOIIHOCTD (POTUIECKOM 30HBI COCTABIISIA
Bcero 11—14% ot iyOuHBI IepeMeliaHHOTO ¢1ost (cM. Tab. 4). Tlpu Takux Hebaaronpu-
SITHBIX CBETOBBIX YCJOBUSX ITOKa3aTeJM Pa3BUTHUS (DUTOIIAHKTOHA M TPOMYKIIMOHHBIM
TMOTEHIINAJ OBITA OYeHb HU3KMMU.

IleTpo3aBonckas ryda OHeXXCKOro o3epa MUCIbITHIBAET BAUSHUE BHICOKOIIBETHBIX BOII
p. lyn. [l aHanmM3a BO3MOXHOTO YXYIIICHUS] CBETOBBIX YCIOBUM IS pa3BUTUS (DUTO-
aHkToHa B [1eTpo3aBojickoit TyGe ObUIO BHITIOJIHEHO CpaBHEHWE TAHHBIX 110 IIBETHOCTH
BOIIBI, COOEPXKAaHUIO OOIIEro M MUHEpaJbHOro ocdopa, KOHIEHTpAUUIM XJIOpOodui-
Ja a, nonydeHHbIM B Mapte 2017 1. [20], u B anipenie 2022 u 2023 rT. (cM. Ta6iu. 4). [pume-
HeHMe HemapaMeTpuueckoro kpurepusi Kpyckana—Yosnrca rokasano OTCyTCTBUE 3HAUU-
MBIX pazmmanii (p > 0.05) Mexxny cpaBHIBaeMbIMUA MacCUBAMU TaHHBIX.

BoinonHenHsie B anpesie 2022 u 2023 IT. 3MMHNE WCCENOBaHUS BBISIBUIU PSI TPYI-
HOCTEl, CBSI3aHHBIX, INIABHBIM 00pa30oM, ¢ MaJIOM HOCTYITHOCTBIO IIEHTPAIbHBIX TITy0O-
KOBOIHBIX Y4acTKOB OHEXXCKOro o3epa B KOHIIE JenocTaBa. i mpoBeaeHUs MOAJIEAHbIX
HCCIIeAOBaHUI OBLIO MCIOJb30BAHO CYAHO Ha BO3MYIIHON MOMYIIKE, a 0€30MMacHOCTb
TIpY TIPOBEICHNH PaboT obecreunBagach COTpYIHUKaMU KapeabcKoil pecmyOnmKaHCKOM
nouckoBo-crnacatenbHoit cinyxooii (I'KY Pecniyonuku Kapenua KPITCC). B nocnennue
TOIBI Yallle OTMEYAIOTCS CIIydar HEeTOJIHOTO 3aMep3aHust OHeXCKoro o3zepa. Tak, B ycio-
BUSIX aHOMAJIBHO Tern10il 3umbl 2019—2020 rr. BriepBble 3a 65-71€THIO UCTOPUIO HAOIIO-
JIeHuil Ha OOJbIIEH YacTU OTKPHITOro Iwieca OHEXCKOro o3epa OTCYTCTBOBAJ JICTOBBIM
nokpoB. B cBs3u ¢ 3Tum B BeceHHUit nepuon 2020 I. B OTKPBITOM IIJIECE U B 3aJIMBaX 03€-
pa HaOMIOOAIOCh CMEILEHUE THAPOJOTMYECKUX U (heHOJOTMYecKUX (a3 pa3BUTHUS (UTO-
TUTAaHKTOHA Ha 00Jiee paHHME CpoKH [3, 4]. IToCKOIBKY 3UMHME YCIOBUS BIUSIOT Ha (PU3N-
YecKue, XMMUUYECKUe M OMOJIOTMYecKre TPOoIlecChl B BOMOeMaxX B BECEHHUI W JIETHUM
CE30HBI, JJI y4eTa MOCICACTBUN KIMMATUYECKMX NU3MEHEHUI BAXXHOM 3a1a4eil SIBJISIETCS
MPOBeIeHNE MEXIUCITUTIIIMHAPHBIX MCCIIENOBAHUI 3MMHETO COCTOSTHUST OOJIBIIINX 03€p.

3AKJITIOYEHHME

OCHOBHBIM NpencTaBuTeseM buToruiaHkToHa B OHEXXCKOM 03epe B 3UMHMIA TIEpuo
OBbLT aOCOIOTHBIM TOMMHAHT I10 YMCJIEHHOCTH M 6uoMacce — BUl Aulacoseira islandica
W3 TPYIIITEI TMATOMOBBIX BOZOPOCIE. AHAIN3 TMHAMUKI (DU3NKO-XUMUIECKUX YCIIOBUIA
obutaHus GUTOIJIAHKTOHA MO0 JIbIoM B IleTpo3aBonckoii ryoe 3a nepuog 2017—2023 rr.
TOKa3ajl BBICOKHME YPOBHHU IIBETHOCTH BONBI, COIEPKAHMS OPTaHWMIECKNX U OMOTEHHBIX
BELIECTB, YTO COMPOBOXIAJIOCh BECbMa HM3KMM YPOBHEM pPa3BUTUSI (DUTOIUIAHKTOHA.
IMokazarenu 3mmHero (uTormIaHKTOHa OHEXCKOTo 03epa OBLIM MHOTOKPAaTHO MEHBIIIE
YPOBHEH €ro pa3BUTHSI B IPyrue Ce30HBI rofga. [IpmumHO# BechMa HU3KOM IPOIYKTHUB-
HOCTHU 3MMHero (puToIuIaHkToHa B IleTpo3aBoaCKoi TyOe SIBISIIOTCS HEOIaronpusiTHBIC
CBETOBEIC YCIIOBUSI, CBSI3aHHBIC C BHICOKOI IIBETHOCTBIO BOIBI M3-3a MOBBIIICHHOI KOH-
LICHTpaLIMKY aJUIOXTOHHBIX OKpaIlleHHBIX OpTaHUYEeCKUX BelllecTB. B nyOoKOBOMHOM IIeH-
TpaJbHOM paitoHe OHEXCKOro o3epa HU3KYIO MOTCHIHAIbHYIO BO3MOXHOCTb PAa3BUTHS
(buTOIIAaHKTOHA OMpeaeNsoT HeOJIaronpUsITHbIE CBETOBBIEC YCIOBUS, CBSI3aHHBIE C 0OJIb-
MU TTyOMHAMUA KOHBEKTUBHOTO ITEPEMEIIaHHOTO CJIOS.
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Abstract — The article represents development of winter phytoplankton in different
areas of Lake Onego in relation to temperature, light conditions, water color, organ-
ics and nutrients concentrations. In April 2022 and 2023, right before the ice break-
up, low phytoplankton development was observed. The coldwater species of diatoms
Aulacoseira islandica was the main representative of winter phytoplankton. The total
abundance, phytoplankton biomass and chlorophyll a concentration varied within
the range of 0.13—0.71 million cells/1, 0.06—0.44 mg/1 and 0.3—0.8 ug/1, respectively.
As a result, Petrozavodsk Bay and the central deep-water part of Lake Onego in winter
were characterized as low productivity. The low winter phytoplankton abundance in
Petrozavodsk Bay is due to a high water color, which determines the shallow depth of
the photic zone and, in addition, deep convective mixing of the water column. In the
central part of Lake Onego, the limiting factors for the development of winter phyto-
plankton were unfavorable light conditions due to the large depth of the convectively
mixed layer.

Keywords: Lake Onego, winter, meteorological conditions, water temperature,
convection, euphotic zone, organic matter, nutrients, phytoplankton, chlorophyll a
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