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OBIIAS XAPAKTEPUCTHUKA PABOTbBI

AKTYaJIbHOCTD HcciaenoBanns. OUTOIIIAHKTOH KaK MPOJYIICHT aBTOXTOH-
HOIr'o opraHqucxoro BCHICCTBA ABJIACTCS HAYAJIbHBIM 3BCHOM ITHIICBBIX L[el'leﬁ B
BOIHBIX dKocHucTeMax. EMy, kKak Ba)KHOMY OHMOJOTHYECKOMY KOMITIOHEHTY, OT CO-
CTaBa U KOJIIMYECTBEHHBIX OKA3aTelIeii KOTOPOrO 3aBUCHT Pa3BHTHE TUAPOOHOH-
TOB TIOCJEAYIOUINX TPOPHUECKUX YPOBHEH, OTBOTUTCS OIPEACISIONas poib B
(hopMHEpOBaHUY CTPYKTYPHI U (PYHKIIMOHHPOBAHUH HKOCHUCTEM B BOTHOU cpere.
HBJ’IS{HCL 1IyBCTBI/ITeJ'II)HI)IM I/IHI[I/IKaTOpOM N3MCHCHUSA a6I/IOTI/I‘-IeCKI/IX (baKTOpOB nu
CTETICHU aHTPOMOTCHHOTO BO3ICHCTBHSA, (PUTOTIAHKTOH MOJKET HCITOJIh30BaThCS B
Ka4eCTBE BAXKHOTO OOBCKTA MCCIICAOBAHHUN TPU OICHKE YKOJIOTUYCCKOTO COCTOsI-
HUS BOOEMOB, CPEIH KOTOPBIX 0COOBI HHTEPEC YICHBIX BBI3BIBAIOT MIPHOPEIKHBIE
o3epa u naryssl. Crieruduka TaKuX BOJIOCMOB 3aKJTF0YACTCs B UX MEITKOBOJHOCTH,
3aIUIIIEHHOCTH OT BOJTHOBOTO BO3ICHCTBHUS OTKPHITOTO MOPSI, CBO€0Opa3uu BUI0-
BOTO cocTaBa (UIOPHI U (hayHBI B YCIIOBHSIX BIMSIHAS KAK MOPCKUX, TAK H HA3EMHBIX
nporeccos (bpoeko, 1990; Jlarynst..., 2002; Jla6aii, 2018; Oertel, 2005). Ha tep-
putopun 0. CaxaanH MOZOOHBIX BOJOEMOB TOCTaTOYHO MHOTO (CaxamuHcKas 00-
JIACTh. .., 1994). Haubosee KpyMHBIMH M3 HUX B FOTO-BOCTOYHOI yacTu 0. CaxanuH
ABTISIFOTCA 03. TyHaiiua, BaBaiickue o3epa, Unbnucanckue o3epa, nar. bycce, 03. 13-
MeH4YnBOE, 03. [ITrune. Bee oHM mMpUHATIEKAT K TPYTIIIE JIATYHHBIX 03¢p MOPCKHX
npubpexuit (Muxummg, ['Bo3nea, 1996), UMeIOT pa3HyI0 CTENEHb CBA3U C MO-
peMm, TIepeKUBAIOT Pa3HBIC CTATUH TeOMOP(OIOTHIECKOTO PA3BUTHS H XapaKTEePH-
3YIOTCSI, COOTBETCTBEHHO, PA3HOW CTCIICHBIO OMPECHCHUS. JTH aKBATOPUH UMECIOT
BaXHOE PEKPEalMOHHO-03/I0POBUTEIBHOE W TpOMBICIoBoe 3HadeHne (bposko,
1990; Bpogko u 1p., 2002; Cadponos, Hukudopos, 2003; Cadbponos u ap., 2005;
I'ynxos, 3aBap3una, 2006; JIabait u np., 2014; Jlabaii u ap., 2016), ucnonab3yroTCst
B Pa3BUTHH MACTOUIIHOTO BOCIIPOM3BOJCTBA JOCOCEH W MapuKyIbTyphl (bpoBko
u ap., 2002; Edanos, Kanranosa, 2014; Edanos u np., 2016; Uepusiona, [1po-
xopoBa, 2018). B mocneqHee BpeMsi OTMEUaeTCsl yCUIICHUE aHTPOIIOTEHHOTO BO3-
JICHCTBUS Ha JIATYHHBIC 03epa. B 1ensx mpeoTBpalieHus 3KOJIOrHUECKOro Tucoba-
JIaHCa HEOOXOIMMBI BCECTOPOHHUE KOMIUICKCHBIE HccienoBaHus. OUTOMIIAaHKTOH
JIATYHHBIX 03ep I0ro-BocTouHOoro CaxajrmHa N3ydeH HeIoCcTarodHo. [loaTomy cBe-
JCHHUS O €ro CprKTypHBIX U KOJIMYCCTBCHHBIX XapaKTepI/ICTI/IKaX Ha COBpCMeHHOM
JTare BaKHBI U aKTyaJbHBI.

Ilenb WccaenoBaHUSA: U3YYUTh 3aKOHOMEPHOCTH (DOpMHUpOBaHUS (PHUTO-
IUTAHKTOHA JIATYHHBIX 03€p I0r0-BOCTOYHOW yacTH 0. CaxalliH, pa3nnyaromIuxcs
MOP(hOJIOTHYECKUM CTPOCHUEM U TUAPOIOTHUCCKUAM PEKUMOM.

3a1aum wccieIOBaAHUA:

1. HccnenoBare BHIOBOM COCTaB, HPOBECTU aHAJIU3 TAKCOHOMHYECKOM
CTPYKTYpbl U 3KOJIOTO-reorpapuyeckux XapakTepUCTHK (DUTOIUTAHKTOHA O03ep
Bagaiicko-Unbucanckoir cuctemsl, 03. TyHaitua, 03. M3menuuBoe, o03. [ITnuse,
nar. bycce.

2. VIBy4uTh CE30HHYIO, MEKTOMOBYIO ITWHAMHKY W MPOCTPAHCTBEHHOE pac-
npejencHie (PUTOIUTAHKTOHA B 3aBUCHMOCTH OT THAPOJOTHYCCKOTO PEKUMA Jia-
TYHHBIX 03€p IOr0-BOCTOYHOM yacT 0. CaxaiuH.

3. BBIABHATH CXOICTBO M PasiMUUe B CTPYKTYpPE (PUTOITAHKTOHHBIX KOM-
IJICKCOB JIATYHHBIX BOJOEMOB Pa3HBIX THIIOB.
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4. OneHHUTH BIMSHHUE PA3IUYHBIX MPUPOJHBIX W AHTPOIOTEHHBIX (PaKTOpPOB
Ha (PUTOIUIAHKTOH Pa3HOTHITHBIX JaryHHBIX 03€p.

HayuHasi HOBH3HA M TeopeTHYecKasi 3HAYUMOCTh. BriepBbie 71t TaryHHbBIX
03ep 10ro-BocTouHoro CaxannHa 0OOOIIEHB! CBEJICHHUSI TI0 BUI0OBOMY COCTaBy (H-
TOIUIAHKTOHA, MPOAHAIN3UPOBaHA TAKCOHOMHUYECKAsh M DKOJIOrO-Teorpaduyeckast
CTPYKTYpbI (PUTOIIIAHKTOHA, PACIINPEHBI JAHHBIE O BUJIOBOM COCTaBE aibro(Iopsl
0. Caxanma. O6HapyxeHo 352 HOBBIX A1t ocTpoBa CaxanuH BHAA U BHYTPHBHJIO-
BBIX TAKCOHA MUKPOBOJIOPOCIICH 1 IHaHOOAKTepHil. BriepBbIe MOMTyYCHBI CBEICHHUS O
CE30HHOM U MEXXTOI0OBOM JMHAMUKE, pAaCIPEIEIEHUN KOIMYECTBEHHBIX IIOKa3aTeNei
(UTOIITAHKTOHA, BBISICHEHBI 0COOCHHOCTH CE€30HHON AMHAMHKH, OTIPEACIICHBI JIOMHU-
HUPYIOIIHE BU/BI ST JATYHHBIX 03€p I0ro-BOCTOUHOHN yacTu 0. CaxajnH, OIHCaHbI
M3MEHEHHUSI, IPOUCXO/ISIINE B (PUTOIIIAHKTOHE TIOJ] BO3/ICHCTBUEM ITPUPOAHBIX 1 aH-
TPOTIOT€HHBIX (haKTOPOB.

INomy4eHHbIe pe3yabTaThl BHOCST CYIIECTBEHHBIH BKIIA[ B Pa3BUTHE MPEa-
CTaBIEHUIN O MPOCTPAHCTBEHHO-BPEMEHHON NWHAMUKE CTPYKTYPHBIX XapaKTepH-
CTHK (PUTOIUIAHKTOHA Pa3HOTHITHBIX JIATYHHBIX 03€p B YCIIOBHSX BIHMSHHS Pa3ind-
HBIX ()aKTOPOB CPEIIBL.

IpakTHyeckasi 3HAYNMOCTL _PadoThl. [omydeHHbIE pe3yabTaThl HOCTYKaT
OCHOBOH! [T IPOBEACHUS THAPOOHOIOTHYECKIX paboT MO OIIEHKE AKOJIOTMIECKOTO
COCTOSIHMS, TIPOAYKTUBHOCTH, OnopasHooOpa3nst BonoeMoB CaxannHcKoi oOmacTH,
KarTaJIoru3alyy ux ajabroduiop. Pesynsrarsl McciaegoBaHus MOTYT OBITh HCIIONB30-
BaHBI IS TIPOTHO3MPOBAHMS H3MEHEHN Ka4ecTBa BO, pa3pabOTKN PEKOMEH 1AL,
HaMpaBIEeHHBIX HAa MPAKTUYECKUE MEPOIPUSITUS IO OXpaHE BOAOEMOB OT BO3JCH-
CTBUSI QHTPOIIOT€HHBIX (haKTOPOB.

3amuiaemble NMOJ0KEHUS

1. Anbrogopa IiaHKTOHA JIATYHHBIX 03€p I0r0-BocTo4HOro CaxalnHa OTIIH-
YaeTcsi HaMOOIBIINM BHOBBIM OOTaTCTBOM JMATOMOBBIX BOJIOPOCIEH, 4TO Xapak-
TEPHO ISl IPHOPEKHBIX BOJ apKTHUECKON 1 OOpeabHON 30H.

2. CocTaB ¥ CTPYKTYpHbIE XapaKTepPUCTHKN (DUTOIUIAHKTOHA JIATYHHBIX 03€p
10ro-BoctouyHoro CaxasiHa OMPEAENsOTCs YPOBHEM COJICHOCTH, IEPHOANTIHOCTHIO
CBSI3M C MOpEM, THAPOJIOTHYECKIM PEXUMOM U MOp(ostorueii Bogoema.

3. V3meHenus (DUTOIUIAHKTOHA, CBSI3aHHBIC C BO3/ICHCTBHEM €CTECTBEHHBIX
1 aHTPOIIOTCHHBIX (JAKTOPOB, MPOSBIISIIOTCS] B CHIKEHUH €TI0 BUIOBOTO Pa3HOOOpa-
3151, YBEJIMUCHUN YUCIICHHOCTU MEIKOPa3MEPHBIX BHJIOB, MACCOBOM Pa3BUTHU Bpe-
JIOHOCHBIX M TTIOTCHIIMATFHO-TOKCHYHBIX MUKPOBOIOPOCIICH.

Anpo6anusi padoTel. OCHOBHBIC pe3yIBTaThl PA0OTHI MTPEACTaBICHE Ha YTe-
HUSX MaMsITH npodeccopa Branumupa Slkosnesrya JleBanuaosa B I. Bnagusoctok
(2003 ., 2008 1.), Beepoccniickoit HayqIHO-TTPaKTHUECKOW KOH(EPEHIINN ¢ MEXIy-
HapomHbIM ydacTreM B I. Kupos (2010 1), MeXBY30BCKOW HAay4HO-TTPAKTHIECKON
koHpepenyn B T. FOxHO-Caxamuuek (2009 1.), MeXAyHapOAHBIX KOH(EpeHIH-
sax B T. Momberry, Anonus (2006 1), . Actpaxans (2009 1), . KOxHO-CaxammHCck
(2011 1), ©. Koctpoma (2013 ).

Iyéauxamun. OCHOBHBIC pe3yIbTaThl POBEICHHBIX HAYYHBIX HCCIICIOBAHUI
oTpaxeHsI B 21 pabote, 4 n3 HAX — B U3MAHUAX, PEKOMEHIOBaHHBIX TepedHeM BAK
P®, 3 — m1aBbl B KOJUIEKTUBHBIX MOHOTPADHSIX.

CrpykTypa ¥ 00beM amccepTammuu. Pabota cOCTOMT W3 BBEACHUS, 5 TVIaB,
BBIBOJIOB, CIIFICKA JIUTEPATYPHI U TPEX MPIIIOKCHUH, U3IIoxkeHa Ha 240 cTpaHHIIaXx,



5

wuTrocTpupoBana 43 pucynkamu 1 38 Tadmumamu. CTIMCOK JTHTEpaTyphl BKIFOYAET
240 HanMEHOBaHMIA, M3 KOTOPBIX 52 Ha MHOCTPAHHBIX si3bIKax. [IpunokeHue comep-
JKUT 72 CTpaHUIIBL.

JIMYHBI BKJIAA cONCKaTeNsi. ABTOp HEMOCPE/ICTBEHHO y4acTBOBAJIA B TIO/I-
TOTOBKE ITPO0 K MUKPOCKOITMPOBAHHIO M MX KaMepaJIbHOW 00paboTKe, B MHTEpIIpe-
TaIWH, aHAIN3€e, 0000IIEHNH MOTyYEHHBIX PE3YIbTATOB U COTIOCTABICHUHN X C JIU-
TEPAaTyPHBIMU U aPXUBHBIMU JaHHBIMH.

Baaroxapuocru. ABrop Beipaxkaer OnarogapHocth K.0.H. A./l. CamaroBy 3a
OpraHU3alMIO MCCIIeJOBAHUI JIATYHHBIX BO0eMOB 0. CaxainH, BceM y4aCTHUKaM
IKCTIeAUTIHH 32 0TOOp TIp0o0. MckpenHe nmpusHatenpHa 1.0.H. B.C. Jabaro 3a coBeTHl,
MHOTOJIETHIOFO TIOZIEPKKY M HEOLICHUMYTO TIOMOIIIb [P aHAJIN3€E MOy YeHHBIX JaH-
HBIX, CBOEMY Hay4qHOMYy pykoBoxutemo 1.0.H. JL.I. KopHeBoii 3a Hay4IHbIE KOHCYIb-
TalMK U LIeHHbIe 3amedanust. [yOoko OnaronapHa koswieram: k.0.H. H.B. EBceeBoii
32 BHAMATEIbHOE OTHOILIECHUE, BCECTOPOHHIOI MOAJIEPIKKY, KPUTHUECKHE 3ameda-
HUS ¥ [IeHHBIe pekomeHaard, 1.0.1H. H.B. Kommaxosy, E.B. Abpamosoii, JL.A. XKu-
BOIVISAZIOBOM 32 CIIPaBEIIMBBIC 3aMEUaHUsI TIPU MTPEIBAPUTEIHHOM O3HAKOMIICHUH C
tekcToM pykorrcy, H.B. Konosasnosoii, T.A. MoruisHUKOBOIi 3a oMol B 00pa-
6otke Marepuana, 1.0.H. C.M. Tenkany 3a onpejeneHne HEHTPUIECKUX JUATOMO-
BBIX Boftopocie, k.0.H. M.C. Cesmmnoii n k.0.H. O.I. I1leBuenKo 3a HIeHTH(HUKAIIO
JIBYX BUJIOB U3 03. TyHaiiua.

OCHOBHOE COAEPXAHUE PABOTbI
Inasa 1. JUTEPATYPHBI OB30P

JlaHHas TIaBa CONEP)KUT TPH TOApAa3/eNa, B KOTOPBIX paccMaTpUBAaOTCs (Hu-
3UKO-Teorpauueckre M THAPOIOTO-THAPOXUMIYECKHE OCOOCHHOCTH MCCIIETyeMbIX
BOJIOEMOB: OTWICHEHHBIX OT MOPsI IIPECHOBOIHBIX 03¢p Bapaiicko-HubuncaHckoit cric-
temsl (nanee BUC), Birouaromieit Unbrcanckue u Basaiickue o3epa, 3aKpbITOTO OJI1-
TOTAJIMHHOTO MEPOMUKTHYECKOTO 03epa (TyHaitya) 1 MmoTy3aKphITBIX MOPCKHUX JIATyH
(03. M3amenumBoe, o3. [Itrase u nmar. Bycce) (puc. 1). Hike mpencraBineHs HX OCHOB-
HBIC TEOMOP(OIOrUIECKIE U THAPOJIOrHUECKre XapakTepucTuku (tadi. 1). [Ipoana-
JIM3UPOBAHO COCTOSIHUE N3YYEHHOCTH (PUTOIIIAHKTOHA UCCIIEAYEMbIX BOJOEMOB.

Taoauma 1
OcHOBHBIEC TeOMOP(OTOTHUESCKUE U THAPOJIOTHISCKUE XapaKTCPUCTHKH
JAryHHBIX 03€p F0ro-BocToyHOro CaxaamHa

JlaryHHsIii Bogoém Tun Bogoéma | [lnomans | duu- | Iupuna, | Tiyou- Cone-
10 CTEIICHH 3epkaia, Ha, KM Ha, M HOCTb,
H30JTHPOBAH- KM? KM %0
HOCTH
03. Manoe Bagaiickoe OT4ICHEHHBII 0,59 1,3 0,8 7 0
O3. boasioe Bapaiickoe 45,3 10,7 | 7,1 (4,2) 8(4,2) 0
03. Manoe Yubucanckoe 2 2,5 1,4(0,8) | 3(2,1) 0
03. Bonbioe Yubucan- 11,1 5,5 3,5(2,1) 8(4,7) 0
CKoe
O3. Tynaitua 3aKpbIThIN 174 28 9,4(6,2) | 42(13) | 2,2-2,6
O3. l3menunBoe IMomy3axpsIThlii 8,2 4,3 2,7(1,9) | 6(3,6) 25-31
O3. [Itruse 3,6 3.1 32(1,1) | 14(6,6) | 1,5-32
03. Bycce 39,4 9,6 7 (4,5) 6 (3,6) 30-32
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<203, HsmeHdHBoe

Mo CHamexoe
Mope
o3, TyHail9a
UHGHCAHCKHE
o3epa
b4
oCmpos
Caxazs
Bagaiiczme
o3epa
Jar. Byece
T, Anuea
03, TITHYEE =i

Pucynok 1 — Kapra-cxema uccnenoBanuii

Inasa 2. MATEPUAJI U METO/Ibl UCCJEJTOBAHUM

W3ydyenue QuUTOIUIAaHKTOHA TPOBOAMIOCH HA OCHOBE MaTepHalloB, COOpaH-
HBIX BO BpeMs ruapobuonormdeckux skcrneaunnit CaxHUPO B 2001-2021 rT. B
Pa3IUYHBIX BOJOEMaX I0T0-BOCTOUHOM yacT 0. CaxannH, a TakXkKe JINTePaATyPHBIX
U apXUBHBIX JaHHBIX. MccrenoBaHo 8 BOZOEMOB, Ha KOTOPBIX COOpPAaHO U MpoaHa-
JIU3UPOBAHO 863 KOJUYECTBEHHBIX P00 GuToriaHkToHa (TadI. 2).

B 1iaBe onuckIBaloOTCS METOIBI OTOOPA, KOHCEPBALIUH, KOHIICHTPAIMH, KaMe-
panbHO 00paboTKM NMPoO (HUTOIUIAHKTOHA C YYETOM YHCICHHOCTH M OMOMAcChI
BOZIOPOCIIEH pa3HbIX TAKCOHOMUYECKUX I'PYIIIL, TPUBEICHBI HCTOYHUKH, HCIIOJIB30-
BaHHBIE JUIS HACHTH(UKAINH U SKOJIOTO-TeorpadpuIeckoil XapakTepHCTHKH BHJIOB,
MOKa3aHbl OCHOBHBIE CTATUCTUYECKHUE MTapaMETPhl, IPUMEHSBIIUECS [IPU aHAIN3e
JIAaHHBIX (MHJIEKC BUIOBOTO pazHooOpasust [1leHHOHa, paccyMTaHHOTO 10 OoMacce
(H,), nnnexc Iueny (e), nuaexc nomunuposanus Cumrcona (D,), koapduunent
BU10BOTO cxoncTBa YekaHoBckoro-Cepencena (J), HHAEGKC EHOTHYECKOTO CXOA-
CTBa, IPEAJIOAKEHHBIN BrepBble S. UexkaHOBCKUM (ny)).

Tabnuna 2

O6Bem cobpaHHOTO 1 00pabOoTaHHOTO MaTepHaia B JaTyHHBIX 03epax

10T0-BOCTOYHOM yactu 0. Caxanus B 2001-2021 rr.

Konmuectso Ob1wee Komi-
Bonoem Jara CTaHIMH 3a III Topu30HTEI, M
4eCTBO MPOd
CEe30H
03. Tynaiiua asryct 2001 ¢ 18 67 0, (3), 10, 15 (20)
MapT—oKTs0pb 2002 1. 3-6 133 0, (3), 10, 15,(20)
Maii—peBpaip 2003 . 1o 6 113 0, (3), 10, 15,(20)
wronb 2020, urons 2021 r | mo 4 8 0




Ipooonsicenue maon. 2

KOJII/I‘IBSTBO O01ee konu-
Bonoem Jara CTaHLMI 3a Topu3zoHThI, M
ces0m 4YeCTBO MPoo
03. Mainoe ntonb 2004 1. 1 2 0, 1HO
Bagaiickoe Maii—Hos0pb 2007 T. 1o 1 14 0, 1HO
mapt 2008 . 1 2 0, 1HO
03. Bosbioe ntoab 2004 1. 10 20 0, 1HO
Bagaiickoe Maii—Hos16pb 2007 T. mo 10 140 0, 1HO
mapt 2008 1. 5 10 0, 1HO
03. Mainoe utonb 2004 . 1 1 0
Yubucanckoe
03. bonbmoe utonb 2004 . 5 10 0, 1HO
YubucaHckoe
03. U3menunBoe | uroHb 2004 1. 9 16 0, nHO
stHBapb 2004—stHBaph mno 5 72 0, nHO
2005 r.
utoub 2007 T. 9 17 0, 1HO
O3. ITtuube Maii-Hos0pb 2012 1. mo 6 126 0,5,10
¢espans 2013 . 1o 6 18 0,5,10
Jlar. Bycce Maii-Hos16pb 2014 1o 6 84 0, 1HO
(despass 2015 T 5 10 0, 1HO

Imasa 3. TAKCOHOMMYECKHI COCTAB U 9KOJIOTO-
TFEOI'PAOUYECKAS XAPAKTEPUCTUKA ®PUTOIIJIAHKTOHA
JIAT'YHHBIX O3EP IOT'O-BOCTOYHOU YACTH O. CAXAJIUH

B pa3gene 3.1 ommcaH BHIOBOH cOCTaB (DUTOIUIAHKTOHA JATYHHBIX 03€Ep.
CBOIHBIN TAKCOHOMUYECKUH CIIFICOK MHUKPOBOIOPOCIIEH UTAHKTOHA, C YIETOM JTH-
TepaTypHbBIX ¥ COOCTBEHHBIX IAaHHBIX, BKIIFoYaeT 915 BUI0B M BHYTPHBUIOBBIX TaK-
coHoB. Konmn4ecTBO BHIOB B pa3HbBIX JIATYHHBIX 03epax BapbupyeT oT 206 1o 368
U 3aBUCHT OT Fe€OMOP(OIIOTHUECKHX (CTEIIEHH M30JIMPOBAHHOCTH, TITyOHHBI, ILI0-
I1aJIM) ¥ THAPOJIOTHUYECKHX (COJICHOCTD) XapaKTepUCTHK BojoeMoB. Hanbomnpmmm
pa3HoO0Opa3reM BUAOB XapaKTepH3yIOTCsl MOpCKas aryHa bycce 1 mpecHOBOTHbIE
Bagaiickue o3epa. 3a HUMH cienyeT onurorasmHHoe o3. TyHaiua. s Mopckux
JIaryH HaOJOaeTCsl TeHICHIUSI YMEHBIIICHHUS] BUIOBOTO COCTaBa C YMEHbBILICHUEM
IUIOIIAIN U YBEIMUYCHHUEM TITyOHHBI Bomoema (Tadi. 3).

CpaBHUTENBHBIN aHAJIN3 TAKCOHOMUYECKOH CTPYKTYPBI BBISBWII, YTO JHa-
TOMOBBIE OTJIIMYAIOTCS BHJOBBIM OOTaTCTBOM BO BCEX MCCIIEIOBAHHBIX BOJJOEMAX.
Jlonst 3e7eHbIX, TMHO(PHUTOBBIX BOAOPOCICH W IMAaHOOAKTEPH B HUX Pa3iIWdHA U
3aBUCHT OT Tuma Bogoema. Hanbombmmii BkiIag B pOpMHPOBAHNE TAKCOHOMHYEC-
KOTO CIHMCKa Hapsily ¢ AMAaTOMOBBIMH B OTHWICHEHHBIX OT MOPS TPECHOBOIHBIX
03epax BHOCST 3eJIeHble M IMaHOOAKTEPHH, B OCTAJIBHBIX JIATYHHBIX 03€pax — JH-
HouToBbIe (Tabim. 2). [Ipeobnananne B TAKCOHOMHUUYECKOH CTPYKTYpE JHAaTOMO-
BBIX CO 3HAYNTEIBHBIM YJ9acTHEM ANHO(PHUTOBBIX BOJOPOCIIEH XapaKkTepHO st (HH-
TOIUTAHKTOHHBIX COOOIIECTB MPHOPEKHBIX BOJ aPKTUUECKOH M OOpEaNbHBIX 30H
(Maxkapesuy, [Ipyxkosa, 2010; [lynaros, 2001), muanobakTepuii 1 3eIEHBIX BO-
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JIOPOCTIeH — TSI MHOTHUX O3€PHBIX KOCHCTEM yMepeHHOH 30HB (MmuxeeBa, 1985;
Cunenes, babanazaposa, 2008) u momspusix muport ([Llapos, 2020).
Tadmuna 3
KosmuecTBO BHIOB M BHYTPHBHIOBBIX TAKCOHOB (DUTOIIAHKTOHA JIATYHHBIX 03€p
I0r0-BOCTOYHOH 9acTu 0. CaxauH 10 HaKOIUTEJILHBIM CHHCKaM BOJOPOCIIeit

Bonoemsl
Otnensr Uubnucanckue | Basaiickue | O3zepo Osepo Osepo | Jlaryna
o3epa o3epa Tymnaitua | 3menuusoe | IItuuse | bycce

Cyanobacteria 13 44 10 3 1 5
Bacillariophyta 178 226 266 190 107 232
Cryptophyta 0 2 4 4 3 3
Charophyta 3 14 4 2 0 3
Chlorophyta 21 50 16 11 9 18
Euglenozoa 0 8 3 4 1 4
Miozoa 0 5 36 100 79 99
Ochrophyta 3 9 4 3 5 3
Cercozoa 0 0 1 1 1 1
Bcero 218 358 344 318 206 368

CpaBHeHHE BHOBOTO COCTaBa (PMTOIUIAHKTOHA TI0 MHJEKCY BHIOBOTO CXOJI-
ctBa CepeHceHa, I0Ka3aJlo HU3KOe CXOACTBO (He Oosiee 56%) CpaBHMBAEMBbIX BO-
noeMmoB. Ha yposae cxonctsa 42—-51% BblIensercst Tpu KiacTepa: NEpBbIA BKIIIO-
4yaeT OTWICHEHHBIE OT MOps NpecHoBoAHble UnOnucanckue n Basaiickue o3epa,
BTOPOH — ONUrorajanHHoe 03. TyHaiiua, TpeTnii — nomy3aKpbIThie MOPCKHE JIaTyHBI
03. smenunBoe, nar. bycce u 03. [Ituuse (puc. 2).

EY¥CCE HIMEHUIBOE [ITHYRE _ TVHAUA  BABANCKHE ng'q.l_i_ca}]('k'.liE
T T T T T 1

0% 1

100
80/
60/

u e ]

20

ol

Pucynoxk 2 — JlenaporpamMmma cXoJACTBa 03€p I0ro-BOCTOYHOM yacTH 0. CaxanuH 1o BUIOBO-
My cOCTaBy (PUTOILUIAHKTOHA

B pesynmsrare TaKCOHOMHYECKHX HMCCIISOBAHNH 3aperucTprpoBano 352 Buaa
MHKPOBOJIOPOCIIEH, paHee He OTMEUEHHBIX B Bofax 0. CaxasuH.

B pa3aene 3.2 mpoBeneH aHAJIH3 AKOIOTO-TeOrpapIecKuX XapaKTePUCTHK
¢urorutankTona. IlokazaHo, YTO pa3nUuMs B THIPOIOTHYECKOM PEKMME CPABHH-
BAEGMBIX JIATYHHBIX 03€p 00yCIIaBIMBACT 3HAYUTEIbHBIC BAPHAIINN B COOTHOILICHUN
TPYHIUPOBOK PA3INYHBIX 3KOJIOTMYECKUX IPYMIT (OTHOIIECHNE K COJIEHOCTH, MECTO-
oburanwuto, pH, reorpadudeckoe pacrpocTpaHeHHe, capoOHOCTH).
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I'nasa 4. COCTAB, CTPYKTYPA U IPOCTPAHCTBEHHO-
BPEMEHHBIE UBSMEHEHUA ®UTOILJIAHKTOHA JIAT'YHHBIX O3EP
IOIO-BOCTOYHOHN YACTH O. CAXAJIMH

4.1 O3epa Bapaiicko-Uuducanckoi cucteMsbl

OcHoBy cTpyKTyph! (putorankroHa ozep BUC popmMHupyIOT XpOOKOKKOBBIE
MaHo0aKTepuu ponoB Aphanocapsa, Microcystis, X TOPOKOKKOBBIE 3€JIEHBIE U KO-
JIOHUAJIbHBIE TMaTOMOBBIE BOAOPOCIH poxa Aulacoseira. TakcoHOMUYECKuii coc-
TaB JIETHETO (PUTOTUIAHKTOHA IO JAHHBIM, TIOTy4YeHHBIM B ntoine 2004 1., HanOonee
pa3HooOpazeH B Bapaiickux o3zepax (175 BHUIOB M BHYTPUBH/OBBIX TAKCOHOB).
B Uubucanckux o3epax oH npencrasieH 82 Bugamu. [IpenenbHble 3HaUCHHMS JIET-
Hell uncieHHocTH B Bagaiickux o3epax coctapistor 0,2—101,1 M ki1./1, 6uo-
Macchel — 13-2370 mr/m?, B Unbucanckux — 1-12 e ki./n u 2336—-10834 mr/m3.
CpenHsist uncneHHOCTh B UMOMCaHCKHUX 03epax HIDKe, 4eM B BaBalickux, cpemHsis
6uomacca — BoIime. PacrpeneneHue (UTONMIAHKTOHA B MPOCTPAHCTBE HEPABHO-
MEpHO U 00YCIIOBJIEHO BETPOBBIM IEPEMELINBAHUEM, a TAKKE PA3IUNUUEM THIPO-
JIOTHYECKUX IPOLECCOB COCTAaBHBIX yacTel Bapalickux o3ep: Manoe Basaiickoe
03epo, 3anuB Canoxok, 3anuB CeepHblii 1 miec bonbiroro Basaiickoro o3epa.
HaubGonee o0eaHEeHHBIM (UTOIIAHKTOHOM XapaKTEPU3YIOTCS ITOBEPXHOCTHBIC
BOJIBI 3apacTaromnero Makpoduramu 3ai. Camnoxox (puc. 3). Marudupyromiee Biu-
STHAE MaKpO(UTOB HA )KU3HEACATEIIEHOCTh (PUTOIIAHKTOHA OMTUCAHO B psAe padoT
(XaruuncoH, 1969; TTokpoBckas u ap., 1983; Moxaman, 1993).

A B

[Tomepreoet e ¢ il NoseprnocTruii cooi

an

Pucynok 3 — Pacnipesiesienne yncieHHOCTH, MTH KL/ (A) u Guomaccsl, mr/m? (B) u oTHOCH-
TEIBHBIN BKJIAJ{ OCHOBHBIX OTZAENOB B YHCICHHOCTH/OMOoMaccy (uTomIaHkToHa Baaiickix
03ep B MOBEPXHOCTHOM U MIPUIOHHOM CII0sIX BozpI B utone 2004 r. YcioBHbIE 0003HAYCHUS:
1 — nuatomoBBle, 2 — 3eneHble, 3 — MaHo0aKTepuH, 4 — poyre MUKpoBogopocin. Ludps
HaJl AMarpaMMaMy — o0Imasi CyMMapHasi YUCIeHHOCTh, MJIH KII/IT (A) 1 o0mmast cymMmapHast
ouomacca, Mr/m® (B) GUTOMIIAHKTOHA HA CTAHIIUH.
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[To cocraBy durormrankrona Bapatickue o3epa MpHOMMKAIOTCS K HEKOTOPBIM
npecHoBOHBIM o3epam o. Caxanus (Kuszes, Konranosa, 2000; MoTtsuibkoBa; Ko-
HoBaioBa, 2011; Jlanmuua u np., 2022), n-oBa Kamuarka (Jlenckas u ap., 2014),
ceBepo-3anana Poccun (Bomopociu..., 2000), psina eBpOMEHCKUX U a3UATCKUX
crpan (Deng et al., 2007; Krstic, Aleksovski, 2016; Iwayama, 2017).

B ce30HHOI TMHAMUKE YHCICHHOCTH, KaK M OMOMACCHI BBIICIICHO TPH ITHKA!
TeTHUH (B UIOHE), TIO3THE-0CEHHUH (B HOSOpE) 1 Hanboree MOIIIHBIN, CBI3aHHBIH C
COYEeTaHHEM TaKHX (haKTOPOB, KaK BHICOKHH YPOBEHb HAIBOIHOW OCBEIICHHOCTH,
TeMIIepaTypbl BOABI M CIa0bIi Mpecc KOHCYMEHTOB MEPBOTO MOPSJIKa — OCEHHUH
(B cenTsiope) (puc. 4). CyMMapHYyI0 YHUCIICHHOCTh BO BCE CE30HBI OMPEICIISIOT 11~
aHobaktepuu (r = 0,98) u 3enensie Bogopociu (1=0,81), bmomaccy — TMaToMOBEIC
(r=0,98), nuroduroBkie (r=-0,76) u mmanodakrepuu (r1=0,74).

4.2 OauroraaunHoe o3epo TyHaiiua

Hccnenosanust B onuroraauHHoM o3. Tynaitua ¢ mapra 2002 1. o HOSIOpb
2003 . moKa3aiy, 4TO JJOMHUHUPYIOUIMMHU OTAEIaMH 3[€Ch SIBISIOTCS OXPO(pHUTO-
BBI€, TMATOMOBBIE BOAOPOCIH U IHaHOO0aKTepruu. Bo BpeMs Hammx ucciie1oBaHui
(UTOTIIIAHKTOH OBLT 0OHAPYKEH TOITHKO B BEPXHEM 1 5-MEeTpOBOM CI10€ BOABI (MHK-
COJIMMHHUOHE).

B ce3onHOil quHamMuke pa3BUTHs (DUTOIIAHKTOHA 3apErMCTPHPOBAHO TPU
MOIbeMa YUCICHHOCTH U TpH — Onomacchl (puc. 4). BecenHue nukn 4nciieHHO-
CTH ¥ OroMacchl, HabIoIaeMble cpasy Mocie pa3pyIeHus JISJOBOIO ITOKPOBa MPU
TeMIeparype BoIbl MUKCOMUMHIOHA 2,5—4,7°C, copMUpOBaHBI AUATOMOBBIMA U
IUCTaMH OXPO(HUTOBBIX MPEAMONIOKHUTENbHO pona Mallomonas. Tlocnennue mo-
CTUT'alOT MAaKCUMaJIbHOTO PA3BUTHSI B XOJIOIHYIO BECHY, IIPH YBEIHMUCHNHU KOJIHYE-
CTBa [IaCMYPHBIX JHEH.

[pu ycroitunBoii ieTHeW cTpaTu(UKaIny, BHICOKOW TeMIeparype BoJbI — 00-
nee 18°C, HU3KOM COOTHOIIICHUH KOHIICHTpaIwii a3ota u pocdopa — N:P=5:1 dop-
MUPYIOTCS JIETHHE BCIBIIIKH YUCICHHOCTH M OMoMacchl. MIX OCHOBY COCTaBIISIFOT
uanobakrepun Dolichospermum spiroides. «llBeTeHHe» TOCIEIHNUX BBHI3BIBACT
JaCTUYHYIO T'HOEIIb 300IIIaHKTEPOB 03€pa, YTO OTPAKACTCSI HA CHIPKEHUH YHCIICH-
HOcTH M Onomacchl 3oorutankTona (Ilnankron u 6entoc ..., 2010). ITo Gromacce
Hapsy ¢ UaHOOAKTEPHUSIMH B 9TO BPeMsl JOMUHHPYIOT THaTOMOBBIE BOIOPOCIIH.

OceHHME TIOIbEMBI YUCICHHOCTH CBSI3aHBI C BETETAlMEH KI'YTHKOBBIX (OPM
BOJOpOCIEH (KpUNTOPHUTOBEIX, AWHOMUTOBBIX), OMOMACCHI — C YBEIHMYCHHUEM
YHCIEHHOCTH 1uatoMoBoil Coscinodiscopsis commutata TIpA ONTHMAIBHOM CO-
YeTaHNH a0HOTHYecKuX (Temmeparypa Bomsl 8,2°C, coienocts 2,6%o, pH 7,7) u
oroTnyecknx (pakTopoB (OTCYTCTBHE IIMAHOOAKTEpHUil). B Teruibie rojbl JeTHHE U
OCEHHHUE MHKHU BBIIIE, YEM B XOJOJHBIE, COOTBETCTBEHHO, 3HAUCHUS CpEIHEBere-
TAIIMOHHOHN YMCIIEHHOCTH M OMOMAacchl B 9T0 Bpemst Oonbiie. Tak, B Teruiom 2003
KOJIMUECTBEHHBIE MOKa3arenu cocrasisuid 598,0 teic. kiu./n u 470,4 mMr/m?, B Xo-
nomaoMm 2002 . — 441,1 Teic. ki1./m 143,2 mr/M®. OnHOM W3 TIPUYHH MEKTOI0BO-
IO pa3InyMs KOJMYECTBEHHBIX MOKa3aTreneil (PMTOINIAHKTOHA, PU CTaOMIBHOCTH
THIPOJIOTHYECKUX YCIOBHH B 03epe (IPO3pavyHOCTh, CONEHOCTh, TEeMIIEpaTypHas
crparudukanus, pH) siBiseTcs Bapuanusi TepPMUYECKOTO peKMMa BEPXHETO OIHO-
POAHOIO CNOsI 03epa, KOTOPBIA B CBOK OYEpeb 3aBUCHUT OT MOTOIHBIX YCIOBHH.
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Pucynox 4 — Ce3oHHast TUHaMHKa YHCIEHHOCTH (A), 6romaccsl (b), ToMUHHPYIONINX BUIOB
(DUTOIITAHKTOHA, U TEMIICPATYPhI BOJIBI JIATYHHBIX 03€p FOr0-BOCTOYHOM yacTu 0. CaxainH

HauOonpime 3Ha9eHUs] KOTMYECTBEHHBIX TTOKa3aTelel, CBSI3aHHBIX ¢ OMo-
TeHHOW HATrpy3KO#, HaOMIOHArOTCS B MEJNKOBOTHOM pariore Mauoif Tynaitau. Taxk,
B aBrycte 2001 r. B paiione Bonpmoi TyHaitun dancineHHOCTH OblIa IPIMEPHO B
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mIecThb pa3 Hibke, 9eM B Manoit TyHaitue, Onomacca — B 1Ba. Pacipenenenue ¢puto-
TUIAHKTOHA B MIeJIarkaliy 03epa ofpeessieTcs BETPOBbIM Bo3eiicTBreM. Konnuect-
BEHHBIE MTOKA3aTeIN CHUYKAIOTCA B TITyOOKOBOIHOM 30HE 03epa (puc. 5).

Bcero 3a 2002-2003 rr. BbIIeneHO 23 GUTOMIaHKTOHHBIX KomIutekca (12 — B
2002 r, 11 — B 2003 1), paznU4arOmUXCs CPOKaMH CyIecTBOBaHUs. B Oe3nenHbiii
neproj B 03epe (GOPMHUPYIOTCS [[BA THIIA KOMILIEKCA: KOMILICKCHI MeJlaruaiim, 3a-
HUMAIOIIME TPAKTHYSCKH BCIO aKBATOPHUIO 03epa M KOMIUICKCHI, JIOKAJTU30BaHHbIC
B parione Manoii Tynaituu. C anperns 1o WiOHb SIPO KOMITICKCOB TeTarnain (op-
Mupyt Melosira varians, Ankistrodesmus convolutus n ctel Mallomonas sp.,
¢ uioIs 1o ceHTsaops — Dolichospermum spiroides, Diplopsalopsis orbicularis,
Coscinodiscopsis commutata, B oktsiope — C. commutata v uuctel Mallomonas sp.
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Pucynok 5 — PacnpesiesieHre 4HCIEHHOCTH, ThIC. K./ (A) u Guomaccsl, mr/m® (B) u or-
HOCHTENIbHBIN BKJIAJl OCHOBHBIX OT/AEJIOB B YHCICHHOCTH/OMOMAcCy (UTOIUIAHKTOHA B O3.
TyHailua B 1OBEpXHOCTHOM cJI0€ BOAIbl, Ha ropu3oHTax S u 10 M B aBrycte 2001 r. YenoBHble
o0o3HaueHwus: | — TMaToMOBBIe, 2 — 0XpPOPUTOBEIE, 3 — KPHUIITOPUTOBEIE, 4 — TMHODHUTOBEIE,
5 — nuaHobaxrepun, 6 — 3eleHbIetXapoBbie, 7 — IBIIeHOBBIe. LIupbl HAa qUarpaMmamMu —
o01iasi CcyMMapHasi YMCIICHHOCTb, ThIC. KIL/JI/0nomacca, Mr/m> (UTOIIIAHKTOHA HA CTAHIIUK
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4.3 Jlarynnoe o3epo U3menuusoe

B ce30HHOI TMHAMUKE YHCIEHHOCTH M OMOMAcChI BBIAEICHO YEThIPE MpaK-
TUYECKH PAaBHOZHAYHBIX IHMKa YHCIEHHOCTH, TPH PAa3HOYPOBHEBBIX — OMOMACCEHI
(puc. 4). IlepBblil MUK YUCICHHOCTH, KaK M OMOMacchl, HaOMOqaeMblil B anpere
00yCIIOBJIEH pa3BUTHEM KPHUOQIILHBIX AnatoMel, BTopoil 1K YnucieHHOCTH, 3a-
PErUCTPUPOBAHHBIN B HIONE, CHOPMUPOBAH MEIKOKICTOUHBIMHU KOJIOHHAIBHBIMH
JIMaTOMOBBIMU M KPUNTO(UTOBBIMH BOAOPOCISIMU, TPETUI — B OKTAOpE — KpHUII-
TouTOBBIMH, YeTBEpTHI — B siHBape 2006 I — HEHTPHUYECKUMHU JNATOMOBBIMH.
Bropoii mik Onomaccel, OTMEUEHHBIH B CEHTSIOpE CBS3aH C Pa3BUTHEM KPYITHOKJIE-
TOYHBIX JMHO(MIIATEIUIAT, TPETHH, PAaBHO KAaK M YETBEPTHIN MUK YHCICHHOCTH — C
aktuBHOU Bererauueit Thalassiosira nordenskioeldii. ['panuiiaMu pa3BUTHST TOTO
WIN WHOTO CE30HHOTO (PUTOIUIAHKTOHHOTO KOMILJIEKCA BBICTyHajla TeMIeparypa
BOJIbI MUKCOJIMMHHOHA, paBHas 12°C.

CratucTuueckuil aHaIu3 MapHBIX KOPPENSAIUNA MoKas3all TECHYIO JOCTOBEp-
HYIO TIOJIOKUTENIBHYIO CBSI3b MEXly oOmieil onomaccoll (PMUTOIIAHKTOHA U OHO-
Maccol AuaToMoBbIX Bojpopocieit (1=0,97), oOrel YUCICHHOCTBIO U YHCIICHHO-
CTBIO TUATOMOBBIX Bogopociei (r=0,89).

@DUTOIIAHKTOH 32 CUET KPYTOBOTO T€UEHHsI KOHLIEHTPUPYETCSI B KyTOBBIX Ya-
cTsx jarynsl. Ha npumepe uronbckoit cbemku 2004 1. 3amMedeHo, 4To HanOoIIbIIas
YHCICHHOCTh MUKPOBOAOPOCIEN 3aperucTpUpOBaHa y MOBEPXHOCTH BOIBI FOrO-
BOCTOYHOMW YacTu 03epa, brnoMacca — B IPUIAOHHOM CJIO€ FOro-3ama Hoi (puc. 6).
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Pucynok 6 — Pactipenenenue uncnennoctu (A), 6uomaces! (b) 1 0THOCHTENIBHBIN BKJIa OCHOB-
HBIX OTJIENIOB B YHCIEHHOCTE (A), 6momaccy (b) ¢urommankrona o3. M3meHdnBoe B MoBepx-
HOCTHOM ¥ MIPHJOHHOM CJ10s1X Bozbl B HroHe 2004 . YeimoBHBIe 0003HaueHHs: | — TUAaTOMOBBIC,
2 — oxpoduroBsle, 3 — KpunToHUTOBBIE, 4 — TMHODHUTOBBIC, 5 — IHAHOOAKTEPUH, 6 — IIPOYHE.
Iudps! Haz quarpaMMaMu — o01ast CyMMapHasi YUCIICHHOCTb, ThIC. KIL./J/0nomacca, Mr/m® ¢u-
TOIUIAHKTOHA Ha CTAHLIUH
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B o3epe Brienero 24 GUTOTIAHKTOHHBIX KOMIUIEKCA, Pa3THIAIOIIIXCS CPO-
KaMH CyIIECTBOBaHMS 1 JIokanmu3aiei. [1o mokann3anmm B 1TaHHOM Bojoeme Gop-
MHpPYETCs YEThIPE THTA IIAHKTOHHBIX KOMITJIEKCA: KOMITJIEKC IeJlaruaiy, paifona
MIPOTOKH, CEBEPO-3aIaTHON OTMEINH ¢ OOTOTHCTHIMA OeperaMu, MUKpO(UTOOECHTO-
ca [EHTPaTBHON TITyOOKOBOIHOM 30HKL. [lepecTpoiika IMIIaHKTOHHBIX KOMIUIEKCOB
B pa3HbIC NEPHO/IBI MOJINHACTCS OOIIMM 3aKOHOMEPHOCTSIM CMEHBI OCHOBHBIX T'H-
JIPOJIOTHYECKHUX ce30HOB. OCHOBY (DPUTOTUIAHKTOHA B OE3JETHBII MEPHO] COCTaB-
JISIFOT TUTAHKTOHHBIC BUABI, B TIOJUIEAHBIN — OCHTOCHBIE, TNTAHKTOHHO-OEHTOCHBIE.
Pa3zHooOpa3ne KOMIUIEKCOB YBEIMUMBACTCA BO BPEMs TAasSHUS JIbJla M aKTHBHOTO
BETPO-BOJIHOBOTO TIEPEMEIITHBAHMS.

4.4 JlarynHoe o3epo IITnube

Bomoem nMeeT psa THIPOIOTHIECKHX OCOOSHHOCTEH, BAMSIOMUX Ha (op-
MHPOBaHNE OMOIOTHYECKUX CO00IIecTB B 03epe. OHOM U3 MPUIHMH ITUX 0COOEH-
HOCTEH SIBIISICTCS HETOCTOSHHASA CBSI3b C MOPEM, HAJMYHE KOTOPOW 3aBUCHT OT
OTKPBITOCTH/3aKPBITOCTH Y3KOi MPOTOKH. BO Bpemsi HAIIMX HCCIIEIOBAHUI CBO-
6oxHOE MTPOHUKHOBEHHE BOJ OXOTCKOTO MOPS Yepe3 MPOTOKY HAOIIOIAI0Ch B Mae
BO BpeMs BECEHHETO IMOJI0oBOMbsA. KpoMe Toro, KpaTKOBpEMEHHas CBSI3b C MOPEM
OTMeuaTach MPU UCKYCCTBEHHON pPacUyMCTKE MPOTOKH B aBI'YCTE U CEHTSIOpE.

B ce3onHOl nuHAMUKE (UTOIUIAHKTOHA TPOCISKUBACTCS TPH IHKA YHUC-
JICHHOCTH U TpH — Omomaccel (puc. 4). IlepBriif MUK YUCICHHOCTH, 00YCIOBICH-
HBI TaBOJAKAMH B Mae, (pOpMHUpPYeTCs MOPCKUMH amaTomesmu 1halassiosira
nordenskioeldii, Thalassiosira sp., Fragilariopsis oceanica, BTOPOi — BO BpeMs
IITOPMOBBIX SIBICHUH B HIOHE — OEHTOCHBIMU AUATOMESIMH, TPETHH, CAMBIA BBICO-
kuii (1591 ThIC. Ki1./71) — MTOCIIC JTMBHEBBIX MOXKICH B HOSIOpPE — KPUITOPUTOBBIMHU
BomopocisiMu. OOMIBPHOE pa3BUTHE KPUNTO(DHUTOBBIX B 3TO BpPEeMs 00yCIOBICHO
OTCYTCTBHEM KOHKYPHUPYIOIINX BUIOB, cIa0bIM Pa3BUTHEM 300IIJIaHKTOHA (3aBap-
3uH, ATamaHoBa, 2014), a Taxoke psAAOM CIeNN(PUICCKUX YEPT, TPUCYIINX KPHUIITO-
(UTOBBIM BOAOPOCIISIM (BBICOKAsI CKOPOCTh POCTa, MOOUIBLHOCTD, TOJIEPAHTHOCTD
K HI3KOMY ypOBHIO ocBereHHocTH (Steward, Wetzel, 1986), cmocodHOCTH K 0CMO-
u darorpodun (Kopuera, 2009). BeceHHuii u IeTHHI THMKH OMOMACCHI COBIAIAIOT
C TAaKOBBIMU YHCJICHHOCTH. TpeTuii, HeOOIBbIIONW MOJheM OMOMACCHI 3apETHCTPH-
POBaH B CEHTSOPE U CBSI3aH C Pa3BUTHEM OCHTOCHBIX BHIOB.

Jlaryanoe o3epo IITHube xapakTepusyeTcs BBICOKHUM pa3HOOOpasmeM (u-
TOTUTAHKTOHHBIX KOMILIEKCOB (34), BBIJICICHHBIX HA OCHOBE JCHIPOTPAMMEBI I1e-
HOTHYECKOTO cxoncTBa. [lokazaHo, 9TO OTCYTCTBHE BOZOOOMEHa C MOpPEM B OT-
JIebHBIC TICPUOIBI TPUBOAUT K YBEITMUECHHUIO KOJTMYECTBA KOMIIJICKCOB, HATMYUE —
K COKpAIICHHIO.

4.5 Jlaryna Bycce

Ce30HHasl IMHAMHUKA YUCICHHOCTH M OMOMACCHI XapaKTepPH3yeTCsl JBYMs
MOJ/beMaMM: BECEHHUM (B Mae), B KOTOPOM OCHOBY COCTABJISIIOT MOPCKHE JAMATO-
MEH PU JTOMUHUPOBAHUU Rhizosolenia setigera u IeTHE-OCCHHUM (B CEHTSIOpE),
chopmupoBanHoro quHO(Iaresito Prorocentrum micans (puc. 4). IlepBblii nuk
BBI3BaH yBEJIMUECHUEM HHCOJSIUH MOCTIE pa3pyLlICHH JIGAZOBOTO MTOKPOBA, a TAKXKe
BBIPKCHHBIM BIMSTHHUEM PEYHBIX CTOKOBBIX BO, 00€CIIEYHBAIOIINX JIATYHY BBICO-
KAMH YPOBHSIMH KOHICHTpAIMii OMOTCHHBIX AJIEMEHTOB, BTOPOW — JIETHHM MpO-
TPEBOM BOJ JIATYHBL. B oThenpHBIC TOABI HAOMIOMACTCS JISTHUN THK, 3aBUCSIINH,
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TJIAaBHBIM 00pa3oM, OT PasBHUTHS ITHaHOOAKTEPHiA. B TOM0BOM IHKIIE pasBUTHS TIO
Ouomacce mpeodIaaroT JUATOMOBBIC M TUHO(GHUTOBBIC Bomopochn. Hanbompme
Ouomacchl (DUTOIUIAHKTOHA MPHYPOYCHBI K CEBEPO-BOCTOUHOW YaCTH BOMOEMA,
HaWMEHbIIHE — K paiiony mpotoku Cyciosa.

B mar. Bycce ormeuen 21 (UTOTUIAHKTOHHBINA KOMIUIEKC IBYX THITOB: KOM-
TUICKCHI MeNIariaiid U KOMIUICKCHI KyTOBOW CeBEpHOM 30HBI. KOMILIEKCHI IEpBOro
THIIA UMCIOT [IMPOKOE PACTIPOCTPAHCHUE M XaPAKTEPHU3YIOTCS BapHaOCIbHOCTHIO
CTPYKTYpBI, (hOPMHUPYFOIIEHCS MO BIUSHUEM KIUMATHUYCCKUX YCIOBHH, THIPO-
JIOTHYECKOTO PEKUMa, THAPOIMHAMUYECKHUX TporieccoB. OTciona, B 3aBUCHMO-
CTH OT Ce30Ha Pa3IMYAOTCsl BECCHHHH TIOATUII KOMIUIEKCA C MPEBATHMPOBAHHEM
Rhizosolenia setigera, netuwit — Preperidinium meunieri, Plagioselmis prolonga,
OCeHHUI — Prorocentrum micans. KOMITIIEKCHI BTOPOTO THIIA — JIOKAJIbHBIEC, CTa-
OUITBHBIC, OCHOBY WX BO BCEC CE30HBI COCTABISIET IUIAHKTOHHO-OCHTOCHAS JWATO-
Mes Actinoptychus senarius. OT neTa K 3MMe KOJTMYECTBO KOMIUICKCOB YBEIHYNBA-
eTCs1, BECHOM, BO BPEMS MTABOJIKOB, — YMCHBIIIACTCS.

4.6 OcobenHoCTH pa3BUTHS (QUTONJIAHKTOHA JIATYHHBIX 03€p

I0T0-BOCTOYHOM yacTu 0. Caxajanx

B ce3oHHOW AWHAMUKE YMCIEHHOCTH, KaK W OMOMAacchl, HaOMOmaeTcst He-
CKOJIBKO TIOJTb€MOB, YTO CBOWCTBEHHO JUIsI ME30TPO(HBIX BOZOEMOB YMEPEHHOMH
3onbI (Tpudonora, 1990; Kopuea, 2015). [Ipu nepexo/ie OT JaryH ¢ MOPCKOU CO-
JICHOCTBIO K MIPECHOBOIHBIM JIATYHHBIM 03€paM KOJIMYECTBO BBIPAKCHHBIX MTHKOB
YMCHBIACTCS, & UX BBICOTA — yBeMUYMBaeTCs. [l BCEX BOJOEMOB XapaKTCpPHBI
HEOOJIBIINE BECCHHUE BCIBIIIKY PA3BUTHS H HAMOOJIEe MOIIHBIC — JICTHUE. Mex Ty
HUMH HaOomaetTes (pasa «JUCTOM BOJIBD», XapakTepHasl Is MHOTHX Me30Tpod-
HbIX 03ep EBponbl (Sommer et al., 1986). B HeOobIIMX MOPCKUX JIATyHAX, UMEIO-
IIUX TPEPHIBICTYIO CBSA3b C MOPEM, BEICOKHE ITHKH YHCICHHOCTH HAOMIONArOTCS U
B XOJIOJHOE BPEMs rojia.

Jl1 MOpCKUX JIaryH XapaKkTepeH Mepruojl aKTUBHOW BereTaluu JIUaTOMOBOU
aIbproQIIophl B 3MMHE-BECEHHUH CE30H, M IIEPHOJ] €€ Ccliaja B JeTHe-OCEHHHH. Be-
CEHHHE ITUKU YUCICHHOCTH B TaHHBIX BOIOEMax C(OPMHUPOBAHBI MOPCKUMH JTHA-
TOMOBBIMH, JICTHHE — JHATOMOBBIMHU, KPUIITO(PHUTOBBIMHE, TUHO(DUTOBBIMH, TIO3THE-
OCCHHHEC U 3UMHUEC — KpI/IHTO(I)I/ITOBI)IMI/I 1 HEHTPUYCCKUMU IUATOMOBBIMU. 3a cuer
MOPCKHUX BOJ IPH IPHIINBHO-OTIINBHBIX SBJICHUAX (PUTOIUIAHKTOHHBIN KOMIUIEKC B
HUX SIBIISICTCS IEPUBATOM OT MOPCKOTO IIPUOPEKBS U OITU30K K HEMY TI0 CTPYKTYype.

B Bozoemax co ci1aboii CBA3bI0 ¢ MOPEM OCHOBHBIMHU CTPYKTYPOOOpa3yroIIy-
MU KOMITOHCHTaMH SIBJISIFOTCS1 0XPO(UTOBBIC Bogopociiu (03. TyHaiya) 1 XpOOKOK-
KoBbIe naHoOakTepr (03. b. Basaiickoe). C moBBIIIIeHHEM TeMIIepaTyphl BOAB U
YBEJIIMYCHUEM WHCOJSALNH, C IO 10 CEHTAOPH, B 03. TyHaiua OOMIIEHO BETETH-
PYIOT HUTYATHIC [IHAHOOAKTEPHH, B BaBalickux 03epax — XJIOPOKOKKOBBIC 3CJICHBIC
U KOJIOHHAJIBHBIC L[I/IaHO6aKTepI/II/I. I[I/IHaMI/IKa BBIIICIICPCUNCIICHHBIX I'PYIIIT BOAO-
pociiell U TMaHO0aKTepUid B ATUX BOJOEMaX MOTYMHSIETCS OOIIel 3aKOHOMEPHO-
CTH WX Pa3BUTHA B O3EPHBIX HKOCHUCTEMaxX yMepeHHoU 30HHI (Tpudonosa, 1979;
Bonnapenko, 2009).

OCHOBy BCCCHHUX U 3UMHUX IIOABEMOB 6I/IOM8.CC]:I BO BCCX M3YUYCHHBIX BOIO-
emax, kpome 03. TyHaiiua, COCTaBIISIIOT JUAaTOMOBbBIE BOIOPOCIU. JIeTHUE U OCEH-
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HHE IMKN B MOPCKUX JaryHax ()OpMUPYIOT TUHO(DUTOBBIE BOZOPOCIH, B BOLOEMaxX
C OTCYTCTBYIOLIEH WM cIabOH CBs3bI0 ¢ MOpeM — jauaromoBsie. Ilociennue B
03. TyHaii4ya B JeTHEe BpEeMsI COYETAIOTCS C IHAHOOAKTEPHAMU.

3nauenne nHpaekca lllenHoHa B Ge3yieTHBII MEPHOJ CHIKAECTCS OT IPECHO-
BOJIHBIX 03€p K OJIMTOTajMHHBIM. [IpOMEKyTOYHOE TOJIOKEHHE 3aHUMAIOT MOp-
CKHE JIaryHBbI.

AHanmM3 CpeHEroJJ0BbIX KOJMYECTBEHHBIX XapaKTEPUCTUK (PUTOILIAHKTOHA
HCCIIEIYEMBIX 03€p MOKa3aj, YTO MX PACIOJIOKEHHE 110 YHCIEHHOCTH U OnoMac-
ce MMeeT CIEAYIOIUI BU/I: TIPECHOBOIHBIE—OJIMTOTAIMHHBIE— MOpckue. B psny
MOPCKHX JIaT'yH OCOOHSIKOM BbIJIeIsieTcsi 03. [ITHube. DTOT BOJJOEM C BI3KUMH HJla-
MH, B KOTOPBIX B Macce pa3BUBAIOTCS! KPYITHOKJICTOYHbIE OCHTOCHBIE BOAOPOCIIH,
UTPAIOLINE BECOMYIO POJIb B (DOPMUPOBAHUH CTPYKTYPBI (PUTOINIAHKTOHA, OTJIHYa-
eTcs OT OCTaJIbHBIX OoJiee BEICOKMMH IOKazaTemsiMu ornomaccel. K Tomy ke 3aech,
3a cy4eT OMOTONMHMYECKOro pa3Hoo0pasus, CHOPMUPOBAHHOTO MHOTOYHMCICHHBIMU
DTyOOKO BHAJAIOUIMMHU 3aJIMBAMH, 3apPETMCTPUPOBAHO HAWOOIBIIEE KOINYECTBO
(DUTOTUTAHKTOHHBIX KOMIIJIEKCOB, BBIJICICHHBIX HA OCHOBAHHUH JCH/IPOTPAMMBI IIe-
HOTHYECKOTrO cXozcTBa. OHAKO JaHHBIH BOIOEM XapaKTepU3yeTCs HAaUMEHbIIHM
KOJIMYECTBOM BHJIOB M YIPOIIEHHOW CTPYKTypOi (DUTOIIIAHKTOHA, YTO CBS3AHO C
MaJIo# IIOMIAbI0 U OONIBIIIMMU TITyOuHaMu (Tabi. 4).

Cornacuo ximaccudukanuu o3ep no crenern Tpopuocta (Kuraes, 1984; Ku-
taeB, 2007) o cpenHeBereTallMOHHON OMoMacce (pUTOIUIAHKTOHA BCE HCCIIeTye-
MbI€ HAaMH BOJIOEMBI MOMAJIAIOT B pa3psil OMUroTpodHbIX. VCKiToueHne cocTaBs-
IOT TIPECHOBOIHBIC 03epa Bamaiicko-UnbOncaHCKo# crcTeMbl ¢ OnoMaccoii 6onee
1 /Mm%, KOoTOpBIe MOXKHO 0XapaKTePHU30BaTh KaK 0-ME30TPO(HEIE.

Tadoauua 4
CpemHeronoBbie KONMMYECTBEHHBIC TIOKA3aTeH Pa3BUTHS (UTOTIAHKTOHA
B JIATYHHBIX 03€pax [oro-Boctoynoro CaxaamHa

Bomoem S N, ThIC. K./ B, mr/m3 N, D, n
Bagaiickue ozepa | 296 | 52313+24409 | 1523+658 | 3,22+0,12 | 0,08+0,01 | 21
03. Tynaitua 200 598+194 474477 1,09+£0,22 | 0,52+0,09 | 12
03. UsmenunBoe | 266 33+11 172482 1,85+0,03 | 0,36+0,00 | 24
03. [Itnune 206 98+29 880+410 1,31+0,23 | 0,49+0,08 | 34
nar. Bycce 306 46+11 176450 1,79+0,01 | 0,38+0,01 | 21

[pumeuanue: S — obIee KOMMYECTBO BHIOB, N — UHCIEHHOCTh, B — Gnomacca, N, Munekc lenno-
Ha, D, — unaexc CHMIICOHA, N — KOJMYECTBO KOMIUIEKCOB Ha OCHOBE JICHAPOTPAMMBI IIEHOTHIECKOTO
CXOJICTBA.

Inasa 5. ASMEHEHUSI ®UTOIVIAHKTOHA JIAI'YHHBIX O3EP IO/
BO3AEUCTBHUEM INPUPOJHBIX U AHTPOIIOT'EHHBIX ®PAKTOPOB

Coepa X0351CTBEHHOHN JIESTENFHOCTH YelIoBeKa B OeperoBoil 30He 0oOIIUp-
Ha (ATtnac..., 2002; BpoBko u np., 2008) 1, HECOMHEHHO, JIFOOBIC AHTPOIIOTCHHEIC
TpaHc(OpMaLNH Ha JIaTyYHHBIE 03€Pa BBI3BIBAIOT OTBETHYIO PEAKIHIO THIPOOHOH-
ToB. Hipke mpuBezieHa 00001IeHHAs cCXeMa BIUSHHS aHTPOIIOTEHHBIX (PaKTOPOB Ha
(PUTOTIAHKTOH 03€p JaryHHOTO THIIA FOT0-BOCTOYHOM yacTh 0. CaxanuH (puc. 7).
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AHTpOIOTreHHbIE (PAKTOPHI
< § 2
S HuTpomykrmst
Usmenenue 3arpssHeHue -
CBA3HU CTOYHBIMHU (03ep1 2 BUC
o
¢ Mopem _Bojamu 03. Tynatiua)
03. TyHaiiua (03. TyHaitua,
03. U3MenumBoe mar. bycce) ‘
03. [ltnune) ‘
Bxyne ¢ nporpesomM
‘ ‘ Y " POrD " ITnanobakTepnaisHOE|
BOJIBI "I[BETEHNE "nperene”
O3. ITtnuse, 03. TyHaitua BPETOHOCHBIX
03. 3meHunBOe Iepexo u3 BIJIOB
Hepexos 13 Me30TATIHHOL MIKPOBOOpOCIei
Me30TaTHHHOL 30HBI B I ITHaHOOAKTepIii
(asel B OIIITOTaJINHHYIO
SYTalIHHYO ‘
Vemuenne CHIDKeHHE 10N MOPCKHX
BIIOBOTO 1 COJIOHOBAaTOBOTHO-MOPCKIIX
pasHooOpasus, BIJIOB, yBeINYCHHE —
CPeIHeLEHOTIIECKOr 0 HPECHOBOIHBIX IT
oObeMa KICTOK, HPECHOBOTHO-
CHIDKCHIIE COJIOHOBATOBOJHEIX
YHCIEHHOCTI

Pucynok 7 — OGo01ieHHasi cxema BIUSIHUSI aHTPOIIOTCHHbBIX (PAaKTOPOB Ha (PUTOILIAHKTOH
JIaTYHHBIX 03€p I0T0-BOCTOYHOI yacTu o. CaxainnH

Bagaiickue o3epa. B 50-60-¢ rogsr XX B. ObUTH MPOBEICHBI PHIOOBOIHO-
MHTPOIYKIMOHHBIE PAabOTHI 1O aKKIMMaTH3anuu kapacs u cazana (Kitouapesa,
1964; Kimouapesa, [Toramosa, 1964; Kimrouapesa u nip., 1964), B HacTosmmee Bpems
Kapach SIBISIETCS] OOBIYHBIM 1 JOCTATOYHO MAaCCOBBIM BHJIOM B BaBaiickux ozepax
(I'yokos, 3aBap3una, 20006).

3a mpouie/nIe MoiBeKka cO BpeMeH, KOrja ObUIM IOJy4YeHBI IepBble pe-
3ynbTarhl 1o Qurtormankrony o3ep BUC (Komntsera, 1964) mpu crabuibHOCTH
THJPOJOTHYECKOTI0 PeXHMMa 03epa 3HAYNTEIbHBIX U3MCHEHHI B BHJIOBOM COCTa-
Be He mpowmzonuio. [lo-mpexxHEMy B 03epe JTOMHHHPYIOT JHATOMOBBIC, 3€JICHBIC
BOJIOpOCTH 1 nuaHobakTepun. OAHAKO BO3POCIH KOIWYECTBEHHBIC MTOKA3aTEIN
MHKPOBOJOPOCIICH, U3MEHHJICS XapaKTep UxX pacrupeaeneHus (Tadi. 5). daxkropowm,
CIOCOOCTBYIOIIMM PACIIPOCTPAHECHHUIO IMAHOOAKTEPHAIBLHOTO KIIBETCHUS, SIBJIS-
eTCsl ClocoOHOCTh Microcystis MUTrpupoBath B Bomoemax (Johnson, Jacoby, 2003).
W3BecTHO, YTO MPECTaBUTENN KapIIOBBIX PbIO, B YaCTHOCTH, Kapach, MOI'yT CTH-
MYJIUPOBATh pa3BUTHE Microcystis HaNPSMYIO — MPHU TPAH3UTHOM IIPOXOXKIACHUN
JMAHHOM IaHOOAKTepUH Yepe3 WX KUIICYHUK, 1 KOCBEHHO: IKCKpeTHPYs (hochop
1 B3MY4MBasi JOHHBIC OTJIOXKEHHS IIPH JOOBIBAHUY MUIIH, YTO IPUBOIUT K PE3KOMY
YBEIUYEHHUIO MOTOKA OMOTeHOB U3 ocaakoB B oy Boasl (Kolmakov, Gladysheyv,
2003).2¢dekT npsimoro cTuMyaMpoBaHus pocta Microcystis xkapaceM paHee oOHa-
pY>XeH B 1abopaTopHbIX 3kcniepuMenTax ([maxpimies u n1p., 2006). [Tponcxonsimue
TepeMeHbl HaOMONaloTCsl M B APYTHX TPYyINIax THAPOONOHTOB, MPOSIBILSIONINECS
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B U3MCHEHHUH BHUIOBOTO COCTaBa, CHIDKCHHH OMOMACCHI 300TUTaHKTOHA (3aBap3uH,
2007), mepectpoiike cTpykTypsl 6enToca (Ilmankron n 6enToc..., 2010).

Tabauua 5
CpaBHUTEIBHAS XapaKTCPUCTHKA CPEIHCH YHCICHHOCTH (ThIC. KJI./JT) (PUTOILTAHK-
ToHa B 03. bonbmoe Bapaiickoe 1o JaHHBIM HIONBCKHX ¢heMOK 1959 1, 2004 1., 2007 .

1959 . 2004 1. 2007 .
Otnen Bapocmu | Otkpbitas | 3apocnu |Otkpbitas | 3apociu | OTKpbITas

4acTh 4acTh 4acTh
JlmatomoBbIC 33 13 531 8070 917 438
LnanoGakrepuu 47 11 7303 13019 245 237
3eneHbie 42 3 609 9974 4427 5569
IIpoune 4 1 6 10091 1 0,3
Sg%‘;‘g‘(‘)i’; . 126 28 8448 20176 5591 6244

03. Tynaiiya. Otceinka 1aMObl (3/4 MIMPUHBI TPOTOKM) MPU CTPOUTEINb-
ctBe B 70-€ ronpl XX Beka aBTOJIOPOKHOTO MOCTa Yepe3 MPOTOKY CO3JalIN UCKYC-
CTBEHHYIO T'PaHUILY MEKAY ABYMS JINTOIMHAMHYECKIMHU CHCTEMaMH, 3HAUMTEILHO
YMEHBIIIHB BIUSIHNE MOPCKUX BOJI Ha OMOLIEHO3BI TPOTOKH 1 03epa B 11enoM (bpos-
ko, 2002). Jlo mocTpoiiku 1aMOBI 03epO MMENO MEPHOANYECKYIO CBA3b C MOPEM
(MuxumvH u z1p., 1995), Ha 1aHHBI MOMEHT MOPCKHE BOJIbI HE IIPOHUKAIOT B BO-
nmoem (3aBap3uH, 2005). C Tex mOp COJICHOCTh MOBEPXHOCTHOTO CJIOSI YMEHBIIIH-
nack ¢ 6%o (MukummH u ap., 1995) no 2,3%o0 (Camaros u ap., 2002). B nocnennue
JIECSITWIICTHSI TIPOMCXOANT AKTHBHOE 3apacTaHWe O3epa BBICIICH PaCTHTEIHHO-
CTBIO, U3MEHIJICS BUJIOBOM cocTaB peId U apyrux ruapobuontos (bposko u mp.,
2018), ydacTuiauch ciiydan ruOeiu pblO, «IBETEHHs» IMaHoOakTepuii B Maioi
Tymnaitue ( Ha muisxe «Conaeunom». .., 2021).

CpaBHUTENBHBIN aHann3 1uatoMoBoi ¢uopsl B 1991 1. m B 2001-2003 rr. mo-
Ka3aJl, 4YTO CHU3MJIACh YaCcTOTa BCTPEYACMOCTH COJIOHOBATOBOITHO-MOPCKOTO BH 1A
Pauliella taeniata, ncae3nu U3 INIAHKTOHA HEKOTOPBIE MOPCKHE M COJIOHOBATOBOI-
HO-Mopckue Buabl (Planktoniella sol, Actinocyclus cuneiformis, Actinoptychus
senarius W Jp.), YBEJIMYHIACH JIOJIS TIPECHOBOIHBIX U IPECHOBOHO-COJIOHOBATO-
BoHBIX (¢ 70 10 80 %).

B 2020-2021 rr. o cpaBHenuto ¢ 2001-2003 rr. yBeaIuuniIach YUCIEHHOCTh
1 KOJIMYECTBO BUJIOB ITMaHoOakrepuii (tabm. 6). [Ipu nabmomaemom B utone 2020
I. B pailone Manoii TyHalluu «BETEHUI), COIIPOBOXKIAEMOM 3aMOPOM TPEXHUITION
komromiku Gasterosteus aculeatus, 6T OOHapYKeHBI HOBBIC I 03. TyHaifua
BUJIBI IMaHoOakTepuit (Anabaenopsis hadsonii, Dolichospermum lemmermanii).

Ha nam B3nisi, yriryOlieHne v BO3BpalleHHe €CTECTBEHHOM IIMPHHBI IPUPO-
HOTO pycia npoToku KpacHoapmelickast He TIPHUBEAET K YMEHBIICHHIO KOJINYECT-
BEHHBIX MOKa3arelseil IMaHo0aKTepuii B 03epe, HAPOTHB, YUUTHIBAsT N3MECHEHHUS,
MIPOUCXOAIINE B 03. AGAIIMPH, CXOKETO MO I'HAPOIOTHUH, COCTaBY (IIOPHI U (hayHbI
¢ 03. Tynaitua (Kuwabara, 2001; Kurohagi, 1970; Mikami et al, 2002) — ycyryout
CUTyanuio. Bricota HIKHETO aOHOTHYECKOTO ¢JI0sl B 03epe TyHaiua mpeBbIacT
TAKOBYIO BEPXHETO KHCJIOPOAHOro B 3,5 pasa, Ipu TOM, YTO COJEpKaHHE CEPOBO-
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nopoxa "ke rpauisl 15-20 M gocturaet 300-320 MKr/m, a coneHocTh 16—17%o,
3aTOK MOPCKO# BOJIbI C 00JIee BHICOKOM MJIOTHOCTBIO YBEJIMUUT BEPXHIOK MPAHUILY
THITOJIMMHUOHA, TIOBBICHB PUCK BBIOpPOCA CEPOBOIOPOA U YIVICKHUCIIOTO ra3a B I0-
BEPXHOCTHBIC CJIOH. JJOMUHHPYIOIIUE MTPU 3TOM HUTUYATHIC IIMAHOOAKTEPUU OYIyT
3aMCHCHBI MOJHATHIMU B SIWIMMHHOH aHOKCUTCHHBIMH ()OTOCHHTE3HPYIOIIAMU
6akrepusmu pona Chlorobium.

Tabauna 6
KonnuecTBeHHbIe MOKa3zareny GUTOINIAHKTOHA U BKJIAJ JOMUHHUPYIOIIUX TPYIII
B paifone msika ConHeuHslit 03. TyHaliua B pa3HbIe TO/bI

Mo noMuHupyromux rpym, %
Ton Mnlio%; n B g /M’ JluatomoBbIe [{uanobakTepun
N B N B
2002 0,9 1,1 72 97 — —
2003 45 1890 — 22 97 50
2020 109,7 4578 - — 100 100
2021 0,7 0,2 30 94 31 -

03. N3menunBoe. OCOOCHHOCTBIO 03epa SIBISICTCS HEMOCTOSIHCTBO CBSI3H C
MopeM. Bo Bpemsi MOIIHBIX LITOPMOB IPOTOKA 3aMbIBAETCSI, BOIOOOMEH C MOpEM
MIPEKpaIaeTcs, BOAOEM CTaHOBHUTCSI OecCTOUHBIM. BoccTaHoBIEHHE TIPOTOKH HC-
KyCCTBEHHBIM ITyTEM HMPHUBOIUT K MPUTOKY MOPCKOH BOJBI, M3MEHSST THAPOIIOTO-
rHIpoxXuMHUYeckne mapamerpsl B o3epe ([opGyroB u ap., 2010; Bposko u mp.,
2017), gaTo oTpakaeTcs Ha OHOTE.

CpaBHUTENBHBIN aHANTHU3 JaHHBIX, MOMYYEHHBIX HaMHu B uioHe 2004 r. (mpu
OTKpBITOI npoToke) u B utoHe 2007 . (Ipu 3aKpbITO) MOKa3al, YTO MPU 3aMBITHH
MIPOTOKM COKPAIIACTCsl CIIMCOK MUKPOBOJOPOCIIEH 32 CYET MOPCKUX BHJIOB, ITOTIA-
JIAIONIMX B JIATyHY C MPWJIMBOM, CHIDKAETCS BHJOBOE pa3HOOOpasue, yMEHbIIACT-
Csl CPEIHEIIEHOTHIECKUH 00beM KiteTok. Habop TOMUHHUPYIOINX BHIOB ITPU 3TOM
COCTABIIIIOT COJIOHOBATOBOJHBIC KpunToduToBhie P. prolonga, Teleaulax acuta,
Rhodomonas sp., a ©X 9MCICHHOCTH BO3pacTacT mouTH B 35 pas (tadi. 7).

Taoauma 7
CpenHue KOJTHYSCTBCHHBIC TTOKA3aTelI (PUTOIDIAHKTOHA 03. VI3MeHunBOE
B mroHe 2004 1. u 2007 r.

2004 r. 2007 .
Iloxasarenn

[ToBepxHOCTH JHo [ToBepxHOCTH JHo
Konuuectso Bunos 97 106 75 65
N, ThIC. K./ 26 26 889 695
B, mr/m? 74 160 104 136
Hy 2,37 2,70 1,43 1,37
H, 3,54 3,09 2,04 2,33

Jlar. bycce. JlaryHa npoioJKUTENIbHOE BPEMsI UCIIBITBIBAET CEPbE3HOE aH-
TPOIIOTEHHOE BO3JEHCTBHE: JIOOUTENBCKUI 1 OPAaKOHBEPCKHIT JIOB MTPOMBICIIOBBIX
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OecriozBoHOUHBIX (Crassostrea gigas, Mizuhopecten yessoensis, Apostichopus
Jjaponicus), 3aTpA3HEHNE YaCTH e¢ aKBaTOPWi 3aTOHYBIICH APEBECHHO, CTOUHBI-
MU BOJIaMH ¥ POMBIIIIIEHHBIMU oTX0onamMu (bpoBko u ap., 2002; 2008).

K ocHOBHBIM mepecTpoiikaM, IPOUCXOASIIMM B CTPYKTYPE (PUTOIIAHKTOHA
3a MMOCJIEHME MOJIBEKA, CIEAYyeT OTHECTU U3MEHEHHE XapaKTepa Ce30HHOH AMHa-
MHKH BHJIOBOTO COCTaBa, KOJMUYCCTBEHHBIX ITOKa3areseil 1 Habopa JOMHHHUPYIO-
KX BHUOB, MACCOBOE PAa3BHTHE PAHEE OTCYTCTBOBABILIETO B JIAryHE BPEJOHOC-
HOW AUHO(IATeIATH Prorocentrum micans. 3TOT BHJ CIIOCOOCH BBI3BIBATH 00-
IIMPHOE I[BETCHHUE» BOJBI BO MHOTUX MOpsx (Anderson et al., 1985; Maruios,
®Oymrreit, 2003; Terenko, 2019), yacTo mpuBojsiee K 3aMOpy THAPOOUOHTOB,
cBsizaHHOMy ¢ runokcueid (Faust et al., 1999). Bo Bpems Hammx ucciaeqoBaHuN
€ro YMCIICHHOCTH HE TpeBblmana 428 ThIC. KJI./JT U OH HE BBI3BIBAJ «IIBETCHUS.
Tem He MeHee, nosiBIeHHE P. micans B Bogax JaryHel bycce TpeOyer nanbHei-
IIero KOHTPOJIS 3a ero passutueM. OCHOBHBIE CKOIUICHUS P. micans, ObLIN TIpH-
YpPOYEHBI K BOCTOUHOH U F0XKHO# 30HaM Jjar. bycce, rie GhopMupyIOTCs TOceneH s
JIByCTBOPYATBIX MOJUTIOCKOB. [locieiHue MOryT oka3sIBaTh CTUMYIUPYIOILEE BO3-
JIefiCTBUE HA 9T MUKPOBOIOPOCIH MPOIYKTAMH CBOEH JKU3HEIESITEIIbHOCTH.

BBIBO/IbI:

1. B cocraBe ¢uTOIIIaHKTOHA JIATYHHBIX 03€p F0ro-socroynoro CaxainHa
BbIsIBJICHO 915 BUIOB, U3 HUX 352 — HOBBIE J1s1 0. CaxanuH. Bo Bcex nccnemyemMbIx
JIATYHHBIX 03€pax BeAyllee MECTO 3aHHUMAIOT JUAaTOMOBBIE BOJOPOCIHU. YCTAHOB-
JICHAa HU3Kas CTENICHb CXOJCTBAa TAKCOHOMHYECKOTO COCTaBa JIaryHHBIX 03ep. Ham-
OONBIIHIA ee YPOBEHB MPOCICKUBACTCS IS BOZOEMOB, OIM3KUX IO THAPOIIOTHYE-
CKOMY PeXHMY: Ha ypoBHE 55% Onm3ku Mopckue naryHsl M3meHuuBas u bycce,
51% — npecHoBoxHble YnOucanckue u Bapaiickue o3epa.

2. B cezonHoOl tuHaMuKe (DUTOIIIAHKTOHA HAOIIOIAETCSI 1O YEThIPEX IOIb-
€MOB YHCJICHHOCTH M Omomacchl. [1o Mepe CHIKeHUs] MUHEpalu3aluy BOIbI OT
JIATyH C MOPCKOH COJICHOCTBIO K MPECHOBOTHBIM JIATYHHBIM 03€paM KOJIHYECTBO
BBIpAKEHHBIX TTMKOB YMEHBIIACTCA, a BEICOTA WX — yBenmguBaercs. s Bcex Bo-
JTOEMOB XapaKTEPHBI HEOOIBIIINE BECEHHHE MOABEMBI U O0JIee MOIIIHbIC — JICTHHE.
Jletnue MAaKCUMYMbI YUCJICHHOCTU B MOPCKHX JIaryHax 06}’CHOBHCHBI JOMUHU-
pPOBaHMEM JMATOMOBBIX, KPHUNTO(MHUTOBBIX, JUHOPHUTOBBIX W DBIVICHOBBIX BOJO-
pociiei, B OJUTOTaIMHHBIX — HUTYATBIX [IMAHOOAKTEPHH, B IPECHOBOIHBIX — KO-
JIOHUANBHBIX NHaHoOakTepwii. OCHOBY BECCHHHMX W 3MMHHUX ITHKOB OMOMACCHI
(UTOTIIIAaHKTOHA BO BCEX M3YUYCHHBIX BOJOEMaX, kpoMe 03. TyHaifua, COCTaBISIOT
JTMAaTOMOBBIC BOIOPOCTH. JIeTHHE M OCeHHHE MOABEMBI B MOPCKHUX JIaryHax (op-
MUPYIOTCA JII/IHO(I)I/ITOBLIMI/I, B [IPE€CHOBOJHBIX U OJIMTOTaJIMHHBIX BOJOEMAaX — ArUa-
TOMOBBIMH BOJIOPOCIISIMHU.

3. CBoeoOpasne CTpYKTYpbl (PUTOMIIAHKTOHA KOHKPETHOTO BOJOEMa CBsI3a-
HO C 0COOCHHOCTSIMH THAPOIOTHYESCKOTO PEKUMA U 3aBUCHUT, TIIABHBIM 00pa3oM, OT
TEeMIepaTyphl, COICHOCTH BOMBI, CTEIICHH CBS3H C MOPEM, TeOMOP(OIOTHIECKOTO
CTpOCHHA BOfoeMa. B maryHHBIX 03epax ¢ MOPCKOH COJICHOCTBIO CPEAHETO/IOBHIE
YHCJICHHOCTh U OMoMacca (UTOIIAHKTOHA, a TAKXKE HHIEKC BUOBOTO Pa3HOOOpa-
3ust llleHHOHa HMXKe, YeM B IIPECHOBOIHBIX 03epax. Huskoe pasHoobOpasue ¢puro-
TUIAHKTOHA OJINTOTAJIMHHOTO 03. TyHaiya TMMUTHPOBAHO COJICHOCTHIO.
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4. Bo Bcex BomoeMax BBIICISIOTCS (PUTOIIAHKTOHHBIE KOMIUIEKCHI ejlaria-
JIM ¥ TAaKOBBIE, TPUYPOYCHHBIE K THAPOJIOTHYeCKH 000c00IeHHbIM yuacTkaM. [lepe-
CTpOﬁKa KOMIIJICKCOB II€JIaruajii B pa3HbIC IEPUOABI TOAIYUHACTCA O6I]_[I/IM 3aKOHO-
MEPHOCTSIM CMEHBI OCHOBHBIX THAPOJIOMYECKHX CE30HOB.

5. OcHOBHBIE CTPYKTypHBIC U3MEHEHHS (PUTOIUIAHKTOHA, CBSI3aHHBIE C BO3-
JefiCTBHEM aHTPOIIOTCHHBIX (MHTPOLYKIHMS PBIO, CTPOUTEIBCTBO aBTONOPOXKHOIO
MOCTa, pa3pylIeHne OMOIIEHO30B JIOOUTEIECKIM H OPaKOHBEPHBIM JIOBOM) U TIPH-
pOnHBIX (haKTOpOB (3aMJICHHE W OOMEJIEHHE yJacTKOB JIaryH, NMPEKPAaIIeHHe BOIO-
o0MeHa C MOpeM) B JIaryHHBIX 03€pax, BBIPAKAIOTCS B CHIKEHHM BHIOBOTO pas-
HOOOpa3usi, YBEIMYCHUN YHCICHHOCTH MEJIKOPa3MEPHBIX BOJIOPOCIEH, OOMIBHOM
Pa3BUTHHU BPEIOHOCHBIX 1 MOTEHIIMAIBHO-TOKCHYHBIX BU/I0B MUKPOBOIOPOCIIEH.

CIIUCOK OCHOBHBIX PABOT, OIIYBJIMKOBAHHBIX
IO TEME JUCCEPTAIIUN
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