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OBILIASA XAPAKTEPUCTUKA PABOTHI.

AKTYaJIbHOCTH McciaeqoBaHusi. K HacTosiieMy BpeMEHH HAaKOIUIEHO OTrPOMHOE
KOJINYECTBO (DAKTOB O CTPYKTYPHO-(DYHKIIMOHATHHON OpPraHM3allii BOJHBIX SKOCHCTEM, YTO
MO3BOJIMJIO C/IETIATh Psifl BAXKHBIX 000OIIEHUI 1 KOJIMYECTBEHHO OLEHHUThH MOTOKU BEIECTBA U
sHepruu (Anumos, 2006). Bmecte ¢ TeM, CpaBHUTENBHBIN NOAXO0M, IPU KOTOPOM U3y4aroTCsl U
COTIOCTABJIAIOTCS 03€pa Pa3HOIO THUIIOJIOTUYECKOTO CTaTyca, A0 CUX IOp aKTyaJieH, TaK KaKk OH
MO3BOJISIET AOTIOJHUTh U YTOUYHUTHh OOHAPY>KEHHbIE 3aKOHOMEPHOCTH U BHECTH KOPPEKTHBHI B
MOCTPOECHHBIE MOJIeNIM. B 3TOM OTHOIIEHNU KapCTOBBIE 03€pa MPEICTABIISIOT 0COObII MHTEpeC
Kak CBOeoOpasHbIe, HO MaJIOM3y4YEeHHBIE BOJAHBIE SKOCHCTEMBI. [IpH npoBeIeHNH KOMIIEKCHBIX
HCCJIeIOBAaHUI Ha BOJOEMax MoJ00HOro Tuma, pacnosioxkeHHbix B Mcnanuu (Camacho et al.,
2003), Jlute (Kalytyte et al., 2002) u Poccun (Cpennee IloBomkbe) ([lanarymkuna, 2004;
YHUuKambHBIE JKOCHCTEMBL..., 2001) ycTaHOBIEH psn croenuUIecKuX OCOOCHHOCTEH
THIPOJIOTUYECKOTO M THAPOXMMUYECKOTO pPEeXHMMa, OKa3bIBAaBIIMX IMPSMOE BIHMSHUE Ha HUX
oOurateneii. Ilpexnae Bcero, OHO MpPOSIBISUIOCH HAa YPOBHE IMEPBUYHBIX IPOJYLIEHTOB,
U3MEHEHHE XapaKTePUCTUK KOTOPBIX OTPAXKAJIOCh Ha BCEX TMOCJEIYIOIUX 3BEHBSIX
Tpoduueckoit cetn. OCHOBHBIM KOMITOHEHTOM BOJHBIX SKOCHCTEM, OCYIIECTBISIONINM CUHTE3
OpraHMYecKUX  BemlecTB, sBisgeTcss  ¢uromnankToH. [lpenpiaymue  mccienoBaHUS
TUIAHKTOHHBIX ~ BOJIOPOCJICH  KAapCTOBBIX 03P NPOBOAWINCH TPEUMYIIECTBEHHO Ha
BBICOKOMHHEPAJIM30BAHHBIX BOJOEMax C Cyidb(paTHBIM KJIAcCOM BOJBI, B TO BpeMs Kak
HU3KOMHHEPAJIM30BAHHbIE O3epa MPAKTHYECKH HE H3Y4YEeHbl B 3TOM OTHOWIEHWH. J[is
BOoCcIOJHEHUsT 3Toro mpobena B 2002-2004 1. ObLIM OpraHU30BaHbl KOMIUJIEKCHbBIE
THIPOOUOJIOTHYECKHE HCCIeIOBaHUA HEeOOJIBIINX JIECHBIX 03ep cpefHel mojocskl Poccun
(Kopuesa u nip., 2004).

Henn u 3apaum ucciaenoBanms. Llens Hacrosmieil paboOTbl — BBIIBUTH OCOOEHHOCTH
CTPYKTYpPbl U (DYHKIIMOHHPOBAaHUS (DPUTOIIAHKTOHA CTPATH(QHUIMPOBAHHBIX 03€P KapCTOBOTO
MPOUCXOXKACHUS (Ha mpuMepe BojgoeMoB Bramumupckoit obmactu) U onpenenuts (akTopsl,
BJIHMSIOIINE HA PA3BUTHE TUNITAHKTOHHBIX BOJOPOCIIEH.

3amayu:

1. BBISIBUTh TAKCOHOMHUYECKUIN COCTaB BOJIOPOCIIEH INIAHKTOHA;

2. U3Y4YUTh CE€30HHYIO TMHAMUKY YMCJIEHHOCTH, OMOMACChl, CTPYKTYphl COOOIIECTB
Y MIATMEHTOB (PUTOIUIAHKTOHA;

3. YCTAaHOBUTh OCOOEHHOCTH BEPTHKAJIbHOIO paclpeiesieHuss JOMUHUPYIOLINX
TaKCOHOB, OMOMAacChl U MUT'MEHTOB IUIAHKTOHHBIX BOJIOPOCIIEH;

4. OLICHUTh  MHTEHCUBHOCTb  MPOAYKLIHMOHHBIX  IPOLECCOB,  COOTHOILIEHHE
NPOAYKIUH U IECTPYKIUH B (POTHYECKOM CJIO€ U YACIBHYIO0 aKTUBHOCTH BOJOPOCIICI;

5. YCTaHOBHTD TPOPHUECKHUI CTATYC 03€D;

6. BBISIBUTD 3aBHCUMOCTH CTPYKTYPHO-(PYHKITMOHAIBbHBIX nokaszareJseu

¢duTOTIIAaHKTOHA OT (DAKTOPOB CPEJIBI.

Hayuynass HoBM3Ha. BrepBble  MNpoBeJeHbI  KOMIUIEKCHBIE  HCCIJIEJIOBAHUS
¢uTorUIaHKTOHa KapcTOBBIX o3ep Bnamumupckoit obmnactu (Lentpanbhas Poccust). M3yden
BHUJIOBOM COCTaB (PUTOIUIAHKTOHA ¥ (PAKTOPBI, OMPEACIIIONINE pa3HooOpa3ue COOOIIECTB
IUIAHKTOHHBIX ~ Bojiopociedd.  Ilpocmexena ce3oHHass AWMHAMUKA U BEPTUKAJIBHOE
pacripe/iesieHrne pa3TuuHbIX TAKCOHOMUYECKUX TPYIII, OMOMACChl, YUCIEHHOCTH, IIUTMEHTOB U
WHTCHCUBHOCTH (POTOCUHTE3a (PUTOIUIAHKTOHA. YCTAaHOBJIEHBI OCOOCHHOCTH CTPYKTYPHO-
(GYHKIMOHAIBPHONM OpraHu3allMi IUIAHKTOHHBIX —aJIbIOLEHO30B  CJIAOOMUHEPAIN30BaHHBIX



KapCTOBBIX 03ep. BBbISABIEHBI CBSI3M  OCHOBHBIX CTPYKTYpHBIX UM HPOAYKIIMOHHBIX
XapakTepuCTHK (UTOIIaHKTOHA. JlaHa OlLEHKa CTeNeHM BIUSHHUS HAa HUX pa3IMYHBIX
abuotndyeckux  QaktopoB.  [lomyyeHHBIe  pe3yibTaThl  CYIIECTBEHHO  PaCIIUPSIOT
MPEJCTABICHHUS O COCTAaBE IUIAHKTOHHBIX COOOIIECTB M MX MPOIYKIIMOHHBIX XapaKTePUCTUKAX
B BOJIOEMAax pPa3HOTO THIIA M BHOCST BKJIAJ B JajJbHEHIEe pa3BUTHE TEOPUU CTPYKTYpPhI U
(bYHKIMOHUPOBAHUS BOJHBIX IKOCHCTEM.

IIpakTnyeckoe 3HaveHue. llodydyeHHbIE IaHHBIE MOTYT OBITH HCIOJB30BAHBI B
cUCTEME HKOJIOTUYECKOT0O MOHHUTOPUHIA BOJHBIX OOBEKTOB, JJISI OIICHKH KayecTBa UX BOJ U
OMOJIOTUYECKON MPOJYKTUBHOCTH, a TAKXKe IJIsi pa3pabOTKHU BOJOOXPAHHBIX MEPONPUSTHH U
METOJIOB  pAallMOHAJIBHOIO  HWCIIOJIb30BaHUsS BOJAHBIX pecypcoB. PesynpraThl palOOThI
MPUMEHSUTUCH IJTS OLICHKH 3KOJIOTHYECKOTO COCTOSIHUS KapcToBbIX 03ep LlentpanbHoit Poccun
npu BbinoJiHeHun Tpoekta PODOU (rpant Ne 03-04-49334, 2003-2005 rr.), KaTajorusanuu
bnop ozep mo 3amanuto OIUII «MuTerpanus» (mpoekr 20010, 2002 r.), ouEHKH
OMOpa3zHOO00pa3usi PKOCUCTEM HW3YUYEHHBIX O3€p — MECTOOOMTAHHM PEIMKTOBBIX BOJHBIX
pacTeHuii 1o 3agaHuio JlenmapTaMeHTa NpUpPOIOIOJIb30BAHUS U OXpaHbl OKPYXKaroIIel cpebl
agmuHucTparuu Bragumupckoit obsnactu B 2004 1. [loydeHHbIE JaHHBIE MOTYT OBITH TaKXKe
BKJIIOYEHBI B y4eOHBIE KYPCHI 110 Pa3JIMYHBIM CIIEIUAIBLHOCTSIM, KaIJaCTPbl BOJHBIX PECYPCOB U
pErvoHajIbHbIE KaTAJIOTHU BOJOPOCIIEH.

OcHOBHbIE MOJ0KeHHs, BBIHOCHMbIE HA 3aLIUTY.

— W3MEHEHHUsI CTPYKTYPHBIX M (YHKIHOHAJIBHBIX XapaKTEPUCTUK (UTOIUIAHKTOHA B
c1a00MUHEPaIN30BaHHBIX KAPCTOBBIX 03€pax OMPEEIISIOTCS, B OCHOBHOM, YPOBHEM TPO(hUH U
pH Bogpr;

— B CTpaTH(QUIMPOBAHHBIX 03€paxX, XAPAKTEPU3YIOIIUXCS BBHICOKOM IIBETHOCTHIO U
HU3KUM pH BOJIBI B TNIAHKTOHHBIX aJIbIOIIEHO3aX Mpeo01anatoT GUToGIareuisThl;

— B Me30TPO(HBIX CIa003aKUCICHHBIX 03epax Ce30HHOE YepeI0BaHNEe TUKOB OMOMACChI
U COCTaBa JOMHUHHPYIOUIMX KOMIUIEKCOB (DUTOIUIAHKTOHA OTIMYAIOTCS 3HAYUTEIBHOM
HECTAaOUIIbHOCTBIO.

Anpobanus padorsl M myOankanuu. Matepuaisl quccepTauuu ObUIN IPECTABIICHBI
Ha MEXIYHapOAHBIX HAy4YHbIX KOH(pepeHIusXx u mKkoiax «O3epHble SKOCUCTEMBI:
OuoJIOTHYECKHE TIPOILIECCH, AHTPOINOreHHas TpaHcopmaius, KadecTBo BoAbD (MuHCK —
Hapous, 2003), «buorexHosorus - oOxpaHe OKpyxkawomeil cpeap» Hu «CoxpaHeHue
O0ropazHoo0pa3usi M palMOHAJIBLHOE MCIOJIb30BaHHEe OMOJIOrudecKux pecypcoBy» (Mockaa,
2004), «AxTyasbHBIE TIPOOJIEMBI COBPEMEHHOH abroyiorun» (Xapbskos, 2005), «Mopdoiorus,
cUCTEeMaTHKa, OHTOT€HE3, DKOJOTrHs W Ouoreorpadus AUATOMOBBIX Bopopociein» (bopok,
2005), «Bonnas skoisioruss Ha 3ape XXI Beka» (Canxt-lIletepOypr, 2005); Bcepoccuickux
KOHpepeHIMAX «IJKOJOTHYECKHe MEXaHM3Mbl JUHAMUKH H  YCTOWYHMBOCTH  OHOTHI»
(ExatepunOypr, 2004), «Oxonoruyeckue npoOJEMbl YHHUKAJIbHBIX MNPUPOJIHBIX U
aHTpornoreHHbIX JanmmadpToB» (Apocnasis, 2004). [To Teme auccepranuu omyodaukoBano 10
pabor.

O0beM u cTpykTypa padorhl. Jluccepranus uznoxeHa Ha 165 meyaTHBIX CTpaHUIAX,
COCTOMT U3 BBEJIEHUs, 6 IJ1aB, BHIBOJIOB, CIIUCKA JUTEPATYPhl U 3 IPUIOKEHHUM, COIEPKUT 36
pUCYHKOB U 16 Tabmuu. Crivcok nurepatypsl coaepkut 192 ncrounuka, B Tom yucie 110 Ha
MHOCTpPAHHBIX S3BIKAX.



I'JIABA 1. KPATKUU TEOTPA®UYECKHUI OYEPK PATOHA
HNCCJIIEAOBAHUSA U XAPAKTEPUCTHUKA O3EP.

HccnenoBanuss NpoBOAMIMCH Ha 7  03epax  KapCTOBOIO  IPOMCXOXKICHUS,
pacnosoKeHHbIX B BssHukoBckoM paifone Braaumupckoit obmactu: FOxop, Kmiapa, Canxap,
Bonwmoe opunoso (nanee [Hopunoso), Ceernenskoe, bosnbiive u Mabie ["apaBbl. Bogoembl
HaxoJiTcsl B mpejenax bamaXHMHCKONW HHU3MEHHOCTH B paiioHe jeBoOepexbs p. Kis3bMbl.
N3yyaemas tepputopus BXOAUT B cocTaB Kisi3bMHUHCKO-JIyXCKOro KOMILJIEKCHOTO 3aKa3HUKa
peruoHasbHOro 3HaueHus, a o3. Kmapa, Canxap, b. u M. T'apaBsl, FOxop — nmamsTHuUKU
IPUPOJBI PETHOHAIBHOTO 3HaueHUs. O3epa OTHOCATCS K KaTErOPUU MAalIbIX, MSTKOBOJHBIX U
crnabomMuHepann30oBaHHbIX (Tabu. 1). Bogoembl, B OCHOBHOM, OECCTOUHBI, 32 UCKIIIOYEHUEM 03.
Kmapa u FOxop. O3epa AUMHUKTHUYECKHE, ¢ Masi IO OKTAOPh B MX INTyOOKOBOJHBIX y4acTKax
yCTaHaBJIMBAJIACh TEPMHUYECKAsi M KHCIOPOHAs cTpaTuduKaus. 3HaYuTeIbHas BEpTUKAIbHAS
HEOJIHOPOJHOCTh HaOJItoJanach U B pacCIpeleleHUM OMOTE€HHBIX 3JIEMEHTOB (COEIMHEHUI
a3oTa U Qocdopa), HauOOIBIINE KOHIEHTPAIMU KOTOPBIX OOHAPYXUBAJIWCH B METa- WM
runoauMHuoHe. [lo BennuumHaM 1BeTHOCTHM BOAbI 03. [lopuaoBo Xapakrepusyercs Kak
IIOJINTYMO3HBIM BOZ0OEM, 03. b. ['apaBbl — ME30IryMO3HBIN, OCTAIbHBIE — OJUIOrymo3Hsle. [1o
BennmuuHe pH BoiAenstoTcs HelTpanbHble 03. Kiapa, Canxap, FOxop u ciabo3zakucieHHbIe 03.
[Topunoso, Ceetnienskoe, b. u M. I'apaBsl.

Tabnuua 1.1. 'uagpoxumudeckue u MophoMeTpudecKie MoKa3aTelu H3y4eHHbIX o3ep B 2003-
2004 rr. (IO mu BO — nepmaHraHatHas M OUXpPOMAaTHAsl OKHCISEMOCTb COOTBETCTBEHHO;

IIPOYEPK — OTCYTCTBHE JAHHBIX).

[Tokazarenu Ozepa

Kiapa Canxap FOxop [Topunoso | Csemnens- | b.T'apaBbl | M. I'apaBbl

KOC
T"oxe! HAOFO AEHMIT

2003 | 2004 | 2003 [ 2004 | 2003 | 2004 | 2003 | 2004 | 2003 | 2004 | 2003 | 2004 | 2003 [2004
TTnomans, K 132 1.19 033 0.15 0.02 028 0.15
Makc. rmyouHa, M 14 22 13 4.5 15 12 25
[IBeTHOCTB, I'pan. | 35 33 34 | 30 | 28 18 [ 324 | 294 ] 13 14 | 64 [ 70 | 31 | 29
pH 789 | 758 | 7.62 | 7.62 [8.59 [ 9.02 [ 649 | 6.42 [ 6.18 | 6.53 | 5.67 | 5.57 | 6.11 | 5.46
gf/f““ bocdop, 15 02410.039{0.027{0.0240.230|0.2880.075]0.0340.019]0.016 |0.009| 0.02 [0.022]0.016
ggf“““m’ 051 055|062 | 061|148 | 151 |142]129|054|041]0.18]0.45]|032]0.34
E?EIPOWGOH&T“’ 73.64|64.62|71.89|56.99(74.68| 88.6 [32.03]20.02(25.42(10.62|25.93|11.10{15.76| 6.59
Kanbuwit, Mr/n | 16.23 ] 18.17]13.86] 14.74(33.19[31.60| 7.18 | 5.83 | 1.93 | 223 | 2.0 | 4.98 | 2.18 | 2.59
Marmuii, mr/n | 3.33 | 2.66 | 2.10 | 2.29 | 3.37 | 2.92 | 430 | 0.94 | 0.80 | 0.45 | 1.24 | 0.64 | 0.99 | 0.41
ﬁi‘jﬁ“oomee’ 0331030 ]0.17 | 028 |0.06|0.16 | 1.67 | 1.82 | 0.02 | 0.21 | 0.19 | 0.37 | 0.04 | 0.12
Cynsdats, Mr/n | 3.73 | 3.8 | 3.01 | 4.08 |22.34[19.96[ 2.12 [ 0.75 | 2.72 | 230 | 3.03 | 3.45 | 3.07 | 3.14
Xnopuas, M/ | 0 | 115 | 1.76 | 2.85 | 2.63 | 1.10 | 146 | 1.84] 0 |101]| 0 |096| 0 |085
ﬁﬂM”"H"B’ - {923 - |849| - |1458| - [305| - [178| - [225| - |147
T10, MrO/n 72 | 77 | 7.8 | 106 | 59 | 103 [512 |46.1 | 46 | 44 | 106 | 13.7| 64 | 83
5O, MrO/n 199 | 188 | 172|243 10.8 | 243 [79.0 | 67.7| 86 | 9.0 | 20.7 | 23.0 | 185|156
BIIKs, MrO./n 25 | 21 | 27 | 25 | 52 | 58 | 48 | 20 | 1.8 | 1.1 | 19 | 1.1 | 1.8 | 09




[To cpemnum KoOHIEHTpamusM oOImiero azora u odbmero ¢ochopa 03. FOxop MoxHO
XapaKTepu30BaTh KaK BOJ0EeM rureprpodHoro tumna, o3. IlopumnoBo — kak 3BTpoQHbII BOJ0EM,
a octanpHbIe 03epa — Me3oTpodHeie (Niirnberg, 1996). Knactepusanus o3ep, mpoBeaeHHas 10
MOHHOMY COCTaBY M COJAEp)KaHHIO OMOTEHHBIX 3JIEMEHTOB, IOKa3aja, 4yTo oOpa3yeTcsl IBe
rpynnsl BogoeMoB. IlepByto cocraBistor o3. Ilopunoso, Ceernenbkoe, b. 1 M. I'apaBsbl ¢
CyMMOi1 HOHOB MeHee 31 Mr/i1, o4eHb HU3KUM COJep)KaHueM Kanblus U Maraus 1 pH uimke 7.
Bo Bropyro BxoaaT HelTpanbHble 03. Kiapa, Canxap u FOxop, B KOTOpBIX NepeuncIeHHbIE
MOKa3aTeNu B HECKOJBKO pa3 BbIlIe. B KakaoW M3 MBYX Tpymil 3BTpOdHBIE U ME30TpOdHBIE
o3epa 00pa3oBaJId OTIEIbHbBIE TOATPYIIIIHI.

I'JIABA 2. MATEPUAJI U METO/Ibl UCCJIEJIOBAHUM.

B ocHoBy pa®oThl MOJOXKEHBI pe3ynbTarbl 00paboTku 447 KONMYECTBEHHBIX IPOO
¢urorutankrona, 250 mpo6 poTocUHTETHUECKMX TUTMEHTOB, coOpaHHbIX ¢ 2002 mo 2004 rr., a
takoke 30 ONBITOB MO OMNPENEICHHIO MHTEHCHBHOCTH ()OTOCHHTE3a, BBITIOJHEHHBIX in Situ.
UccnenoBanus mpoBOIMINCH HAa PEMEPHBIX CTAHIMAX, PACIOJIOKEHHBIX Ha TIIYOOKOBOJIHBIX
yuactkax o3ep. Or6op mpod s KOJIMYECTBEHHOTO y4eTa (PUTOIUIAHKTOHA W €T0 MUTMEHTOB
ocyuiecTBsuM 0atomerpoM PyrrHepa oOvemom 2 1. B 2002 u 2004 rr. ¢ Masg o oKTI0pb
exemecsiyHo, a B 2003 1. ¢ Mas 1o HOSIOpb dYepe3 KaxIple JBE HEACIH coOupan
WHTETpabHBIC TIPOObI (UTOIIAHKTOHA, TOJIYYCHHBIE IIyTEM CMCIIMBAaHHS B PaBHBIX
KOJIMYECTBaX BOJBl C Ka)XJOro METPOBOTO TOPU30HTa OT IOBEPXHOCTU JO JHA.
HomnonnutensHo B 2003 r. (B uroHe, urosie u ceHtsaope) u B 2004 r. (c Mas 1no ceHTs0pb
©KEMECSYHO) H3y4aJld BEpPTHKAIbHOE pACIpeAesieHUE IUIAHKTOHHBIX BOJOpocyiel Ha 5-8
ropusonTtax. Conepxanue nurmMeHToB B 2003 r. WccieoBaal B MIOHE, UIOJIE U CEHTAOpE B
doTrueckoM cioe (YyTpoeHHasl MPO3pPavyHOCTh MO AWCKY CEKKH), KOTOPBI B OOJILITUHCTBE
CJIy4aeB OXBaThIBaJ 3MHM- U METAJIMMHUOH. /[l aHanmM3a BEpPTUKAJIBHOIO pacIpe/ieeHUs
nurmeHToB B 2004 r. 0uH pa3 B MeCIl C Masi 110 CEHTSIOpb ONpEAesUIM X KOHIICHTPAIUIO B
3MU-, METAa- U TUIOJIMMHUOHE 03€p (MHTErpaibHble MPOObI 111 COOTBETCTBYIOUIUX CJIOEB), 3a
UCKJIIIOYEHUEM  MejikoBogHoro  03. [lopumoBo. OueHka  NEpBUYHONW  MPOIYKLUHU
ocyuiecTisiack B 2004 r. ¢ Masi 0 CEHTAOPH €KEMECSIHO.

KonnenTpanuio (UTOIIIAHKTOHA OCYIIECTBIISUTM METOJIOM MPSIMOU (PMIIBTPAIIH BOJIBI
MOJT JABJICHUEM TIOCJIEA0BATENILHO UYepe3 MeMOpaHHbIe (PUIBTPBI C TUAMETPOM TOp 3-5 MKM U
1.2 mxm. IIpo6bl crymamu a0 o0bemMa 5 MIJI M KOHCEPBHPOBAIU YKCYCHBIM HMOIHO-
dbopmannHOBEIM (hukcaTopoM. bruomaccy GUTOIUTAHKTOHA ONIPEEIISIN CTAHIAPTHBIM CYETHO-
o0beMHbIM MeTosIoM (Metoauka..., 1975). Ilpu aHanu3e AaHHBIX MCIOJIB30BAIUCH HHIEKCHI
paznooOpasus lllennona (H), nomunupoBanus Cumricona (S), BeipaBHeHHOCTH [lueny (E),
paccunTaHHble TIO OWomacce, a JUig OLEHKU (IIOPUCTUUECKOTO PA3IUYHS HCIOIH30BAIH
K03 (h(pUIIMEHTHI, BRIYUCIICHHBIC KaK JOMOJIHEHUEe K uHAeKcy YekaHoBckoro-Cépencena (Ce)
(ITecenko, 1982). Ha ocHOBe 3TOro MHAEKCa MPOBOAMIIM KJIACTEPHBIM aHAIU3 0 IOJIHOMY
CIHMCKY BOJIOpOCJICH, JAaHHbIE TIPYNIHUPOBAIUCH METOJOM OOBEAVHEHUS HEB3BEIICHHOE
IornapHoe cpenHee. JOMUHUPYIOUIMMHM CUMTAQJIM TaKCOHBI, OMOMacca WM YUCICHHOCTh
KOTOpBIX NpeBbllIajia win Oblaa paBHa 10% oT cymmapHbIX BenuuuH. Ui omnpeaesieHus
MMUTMEHTOB (PUTOTUIAHKTOH KOHIIEHTPUPOBAIU HA MEMOpPAaHHBIX (PHIBTPax ¢ TUAMETPOM Top 5
MKM C IIPEABAPUTEIIBHO HAHECEHHOW MOJIOKKOW U3 CTEKJIIHHOTO MOPOIIKa U MeJia. OUIbTphl
BBICYIIMBAIM B TEMHOTE M XPaHWIH B IepMETHYHOM KOHTeiiHepe mpu Temmeparype 4-7 °C.
[TurmMeHTHI OnpeAensuin CreKTpopOTOMETpHYECKH B cMeltanHoM 90% arleTOHOBOM 3KCTpaKTe
(SCOR-UNESCO, 1966; Lorenzen, Jeffrey, 1980). Konuenrpanuu XJ1opohusuios,



KapOTHHOUIOB U (DEOTTMTMEHTOB PAaCCYUTHIBATM IO COOTBETCTBYIOIMM (opmynam (Jeffrey,
Humphrey, 1975; Lorenzen, 1967; Parsons, Strickland, 1963). Cogepxanue
OakTepuoxiopodmiria d ompenensuid o Gopmyne, IpeaioxkeHHod B pabore (Overmann,
Tilzer, 1989). HMHTeHCHBHOCTh (OTOCHHTE3a ONPENCISUIA CKISHOYHBIM METOJIOM B
KkucinopoaHo Monudukamuu (Metoauka..., 1975) Bo Bcex o3epax, 3a HCKIOYEHHEM 03. M.
I"apaBbl. Cxistnku 06bemMoM 150-200 mut (2 cBeTsbie U 2 TEMHbBIE) IKCIIOHUPOBAIMCH B TEUCHUE
CyTOK Ha 3-4 TOpHM30HTaX B TOJIIIE BOABL: B IIOBEPXHOCTHOM CJIO€ M IJIyOMHax,
cootBercTByromux 0.5, 1 u 2 mpospaunoctsim no aucky Cekku. ConepskaHue KHCIOPOJa
onpeaensian MetonoM Bunknepa. [[ng mepexona K YIriIepoJHBIM €IMHULAM HCIOJIb30BAIH
ko3¢ durment 0.3. CyTouHas NpoayKIUs U JECTPYKLHUS O] KBapaTHBIM MeTpoM (D A u ) R)
pPacCYUTHIBAIMCh MHTETPUPOBAHUWEM KPUBBHIX (poTocuHTe3a. lIpomykiuio U AECTPyKIHIO 3a
BEreTAllMOHHBIA ce30H (DY A, Y Y R) Takxke ONpenensyii YWUCICHHBIM HHTETPUPOBAHUEM
KpuBOil ce3oHHOro xoma > A ¢ 1 mas mo 20 HosOps (204 nHs), mpu 2TOM B KOHIIE
BEreTAI[MIOHHOIO0 CE€30Ha MpOAyKUuio npupaBHuBaiu K Hymo (IIeipuna, Cmeranun, 1993).
Otnomenue Y A/}’ R paccuuThiBaJIoCh JIsi TPOQOTEHHOTO CJIOsi, B OOJBIIMHCTBE CIIy4acB
OIpPaHUYEHHOTO AMMIUMHHOHOM. P/B kK03 pHIIneHTHI BBIYUCISIIUCH IS CIIOSI MAKCUMAJIBHOTO
dorocunresa. Jlns mx pacueta ApIxaHue (UTOIUIAHKTOHA NPUHUMANIOCh paBHbIM 20%, a
coJiep KaHue yriepoja B Chipoit OnomMacce npupaBHuBajioch k 10%.

B pabote obcyxnatorcst Tonbko 3Hauumblie (p<0.05) xoppemsiuu. [Ins mx pacuera
JaHHBIE JIOTapU(PMHUPOBAIUCH, 32 HEKOTOPHIMU UCKIIOUEHHUSIMU. CTaTHCTUUECKYIO 00paboTKy
JaHHBIX oOcyllecTBIsIM B mporpammax Table Curve 2D wu  Statistica. OcHoBHbIE
rupoxumuuecke aHanusbl B 2003 r. mpoBOAMIIMCH W3 TOBEPXHOCTHBIX CJIOEB BOJIbI
Brnagumupckum punmmanom ®I'Y «CUAK» o LIP, a onpeaenenus obmero azota u docdopa
BhbITIoJIHeHBI MuxainoBoit B.M. (MBBB PAH). B 2004 r. xumMmuueckuii cocTaB BOJbI U3Yy4aJICS
B IpoOax, OTOOpaHHBIX M3 3IU-, METa- U TUIOJHUMHHUAIBHBIX T'OPU30HTOB, COTPYAHHKAMU
nabopatopun tunposiornu u rugpoxumun MUbBB PAH (buxOynarosoit E.M., CrenanoBoit
N.3., Pymsanuesoit O.A., Kymukosoir A.Il., LemsmoBuu O.JI.). B 2006 r. ganubie no
CoJIepKaHUI0 KpeMHHUs B Bojie mnpenoctasienbl Jlodycom H.B., T'ameeBoit M.B. ABTOp
BBIPAXKAeT IIyOOKYIO IPHU3HATEIIBHOCTh KOJUIEraM 3a BO3MOXKHOCTb HCIIOJIb30BAaHUS 3THUX
MaTepuasoB IpH HanmucaHuu padoTel, a Baxpomeey 1.B., 'op6ynoBy M.IO., I'ycakoBy B.A.,
I'yceBy C.A., I'yceBoit . A., JaBbinoBoit C.H., lo6peianny A.O., Krapesoii H.H., 3axonHoBy
B.B., 3aiikunoii T.II, KpsuioBy A.B., Kyzsmuny B.B., JlunekoBy A.A., Jlodycy H.B.,
Muneesoit H.M., Ileposoii C.H., ITeipunoit N.JI., Pomanenko A.B., Curapesoii JL.IO. 3a
Hay4yHbl€ KOHCYJbTallud U MOMOILb B IPOBEJIEHUU HccieaoBaHUi. Takxke aBTOp BbIpakaeT
HCKPEHHIOI OJlaroapHocTh CBOoeMy HaydyHoMy pykoBoautento Kopuesoit JII. 3a
HEOLIEHUMYIO [IOMOIIb [TPY HAIIUCAHUU JAUCCEPTALMU U B OPraHU3alK UCCIIEI0OBaHUM.

Pab6ora Bemosnena unpu noxauepxkke DLIT  «Murerpamms» (mpoext 30010
«'uppoOuonornyeckrue U ruIpOXUMUYECKUE UCCIIEOBaHMS KapCTOBBIX 03ep Biaanmupckoit
obnactu»), PODU (rpantr Ne 03-04-49334 «CtpykTypHO-GYHKIMOHAIBHAS OpTaHU3aIUs
sKocucTeM KapcToBbix o3ep LlentpanbHoit Poccumn») u JlenapramenTa npupoA0Noib30BaHus U
OXpaHbl OKpY’Karollel cpebl aAMUHUCTpaly Biiaqumupckoid odnactu.



I'JIABA 3. ®JIOPUCTUYECKUI COCTAB U PA3HOOBPA3BUE COOBIIECTB
OUTOIIVIAHKTOHA.
3.1. ®yopucTHYECKHUI COCTAB.

Bcero 3a mepuona uccienoBaHus B (DUTOTUIAHKTOHE 03ep OOHapyxkeHo 354 TakcoHa
BOJIOPOCJIEH paHroM HIKE poaa u3 9 otaesos, 25 nopsakoB u 117 poaos (tadu. 3.1). 13 Hux
75 ObLI0 UACHTU(DUIMPOBAHO TOJBKO JO pojaa, a 38 COCTaBISIIM BHYTPUBHIOBBIC TaKCOHBI
(paznoBugHOCTH W (Gopmbl). HaubonpmuMm BHAOBBIM OOTraTCTBOM OTIHYANCA OT/HENT
Chlorophyta — 168 TakcoHoB. @IOpUCTHYECKAs HACHIIIEHHOCTh OCTAJBHBIX OTICJIOB
Bojiopocieil Opuia 3HauuTenpbHO Hmke: Cyanophyta — 46 BHYTpHUPOJIOBBIX TaKCOHOB,
Bacillariophyta — 45, Euglenophyta — 34, Chrysophyta — 21, Cryptophyta — 16, Dinophyta —
12, Xanthophyta — 10, Raphidophyta - 2. Cpenu o3ep HanOOJBIITUM GOTaTCTBOM aJTbIrOQIOPHI
oTiinyasics IaHKToH o3. Canxap (188 TakcoHoB panrom Hmxke poga). B o03. Kiapa,
[Topunoso, CeetsieHpko€ OHO ObLIO 3HaunTENBHO HUXE (118-125), B 03. FOxop — 108, a B 03.
b. u M. I'apaBbl otmedeHo Bcero 87 u 81 TakcoHOB cooTBeTCTBEHHO (Tabu. 3.1). Haubosbiee
YHCJIO BHYTPHUPOJOBBIX TAaKCOHOB CHHE3E€JICHBIX BOJOpOCIEH OOHAapYXEHO B Me30TPO(HBIX
HeiTpanbHbiX 03. Kimapa u Canxap, HauMeHblliee — B Me30TPO(HBIX 3aKUCIEHHBIX 03. b. 1 M.
I"apaBel. MakcumanbHOE 4Mciio 30J0TUCTBIX Bojopociel (Chrysophyta) Taxke BBISBIEHO B
MEPBBIX JIBYX BOJIOEMaX, MHUHHMAJILHOE UX KOJIMYECTBO 3a(UKCHUPOBAHO B IBTPOGHOM O03.
IOxop. OO0miee uncno BUIOB U pa3HOBUAHOCTEHM JUATOMOBBIX B 03€pax M3MEHsUIOCHh OT 13 10
25, a xpunroduroBsix (Cryptophya) wu gunodpuroBeix (Dinophyta) BapsupoBaio
He3HauuTenabHO (0T 7 10 10 1 oT 5 10 9 cooTBeTcTBeHHO). [10 BUAOBOMY OOTaTCTBY 3€JE€HBIX U
3BIJICHOBBIX BOJIOPOCIEH OTYETJIMBO BbIAEIsUIOCH 03. Canxap, a B 03. b. u M. I'apaBsl oHO
3HAYUTEIBHO CHIHKAJIOCH.

Tabnuma 3.1. Yucno TakCOHOB PaHrOM HIDKE PoJa M3 PA3IMUYHBIX OTIEJIOB BOJOPOCIEH,
oOHapyxeHHbIX B 03epax B 2002-2004 rr.

Ozepa
Otaensl
BOTOpOCIICi Kmapa | Canxap | FOxop | Ilopunoso | CeTieHb- b. M.
KOe I"apassl | ['apaBel

Cyanophyta 24 26 17 13 14 9 9
Chrysophyta 13 16 2 7 10 8 9
Bacillariophyta 17 24 25 18 22 19 13
Xanthophyta 1 0 0 5 4 2 2
Cryptophyta 10 10 7 9 8 8 8
Raphidophyta 1 2 2 2 2 2 2
Dinophyta 7 9 5 5 5 6 5
Euglenophyta 8 26 5 13 4 2 1
Chlorophyta 44 75 45 46 54 31 32
BCETI'O: 125 188 108 118 123 87 81
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Puc. 3.1. lenaporpamma paziaudusi 03ep 1o (IOpUCTUUECKOMY COCTaBY IJIAHKTOHA.

Knactepuzanus o3ep 1o MOJIHOMY CHMCKY BOJOpOCJEH Ha OCHOBAaHMM HHJEKCA
YexaHoBckoro-CepeHcena (puc. 3.1) mokaszana, 4TO BC€ BOJOEMBl pa3JeMIUCh HAa TPU
rpynnsl. B nepByro Bxoawiu ciabo3akucieHHble 03. b. m M. T'apaBbl, paznuuus Mexiy
KOTOpPBIMHM cOCTaBIsUIM 39%, u 03. CBeTsieHbKOE, oTinYaBiueecs oT HuX Ha 48%. Bropas
rpymnma BKJIOYajda Me30TpodHble HeWTpanbHble 03. Kmapa u CaHxap ¢ ypoBHEM pa3idyHs
39%. TpeTbs rpyria cocTosia U3 IBTPO(HBIX 03ep — CIa003aKUCICHHOTO MOJUTYMO3HOTO 03.
ITopunoBo u HelTpampHOro HKOXop, HECXOACTBO anbroduiop KOTOPBIX ObLIO paBHO 48%.
Paznuuust Mmexay BTOpOW M TpeThel rpymnnamMu cocTaBuio 51%, a nmeppasi oTiiMyagach OT HUX
Ha 58%. M3 yero MOXXHO MpPEINOJIOKHUTh, YTO OCHOBHBIMHU (DakTOpamu, ONpeaesSIOIIUMU
cBoeoOpasue anbrodop MIaHKTOHA 03€p, SBIAIOTCS yPOBEHb X Tpoduu U pH BobI.

3.2. Paznoo0Opa3ue coo0uiecTB BOAOPOCJIEii.

Haubonbmee yucino BugoB B npobe (UBII) Obino xapakrtepHo ans o3. Canxap: B
cpeaneM 3a Tpu roma 34. Manee cinemoBanu o3. Kmapa u Oxop — 27 u 25 TakcoHOB
COOTBETCTBEHHO. B cnabo3akuciennsix o3zepax UBII camwxkanock: B [lopunoBo u Ceetnenbkoe
B CpeJlHEM oTMevaauch 22 u 21 Bua cCOOTBETCTBEHHO, a B b. 1 M. I'apaBel — 17 B kaxgom. Ilo
nanueiM 2003 u 2004 rr. Habmonanuck npsimeie 3aBucumoct UBII ot pH Boasl. B 2003 .
K03 (GUIMEHT KOPPENALUI MEXIy dTUMU MoKa3aTensiMu coctaBui 0.56 (n = 21), a B 2004 r.
oH paBHsuica 0.71 (n = 35). B cpennem 3a Tpu roja, camoe BBICOKOE 3HAUCHHUE HHICKCA
pasznooOpasus lllennona (H) nadmonanock B 03. Canxap (2.8), nanee cienosaiu 03. Kirapa u
Csetnienbkoe (2.4) u FOxop (2.2). Haumenbmmu BenmundamMu H otimyanucs o3. Tlopuaoso
(2.0), b. u M. T'apassr (1.9). Ananu3 CcTaTUCTUUECKOW CBSI3M MOKa3aTejiell pazHooOpasus ¢
pa3IMYHBIMM  a0MOTHUECKMMH TapaMeTpaMy Cpeibl TOoKaszal, YTO 3HauuMmasi mpsMas
3aBHCUMOCTB TIpociexuBaiach Toibko Mexay H u pH Boasl (r = 0.46) no nanubim 2004 1.

I'JIABA 4. IPOCTPAHCTBEHHO-BPEMEHHOE PACIIPEJAEJIEHUE
OUTOINVIAHKTOHA.
4.1. Ce30oHHast TMHAMUKA (PUTOIIAHKTOHA.
Cpemssist 3a IepuoJI OTKPBITOM BOIBI OMoMacca (uToriankToHa B 03. Kmiapa jgocturana
B 2002 1. 1.5+0.3 mr/m, B 2003 r. — 1.6£0.7 mr/m u B 2004 r. — 1.1£0.4 mr/n. B cTpykType
cooOmiecTB B MeEpBbIe JBa T0OJa HCCICIOBAHUN IMpeodiafaid JAUATOMOBBIE U CHHE3EJICHBIC
Bogopocyu. B 2002 r. ux nonsa B cpenneM coctaBuia 34% u 47%, a B 2003 1. — 61% u 14 %
cooTBeTcTBEHHO. B 2004 r. cuHe3eneHble BOJAOPOCIM OCTAIMUCh JIMAUPYIOLIEH IpynIoi o



BKJIAly B CyMMapHylo Ouomaccy (42%), 3HAUUTENBHOIO pa3BUTUS JIOCTUTajdM TaKKe
kpuntoduroBbie (21%), D07 TUATOMOBBIX cocTaBmia Bcero 12%. [l ce30HHONW TUHAMHUKU
ouomaccel 2002-2003 rr. ObUT XapakTepeH MaKCUMyM B MIOHE, BBI3BaHHBIH JUAaTOMEEH
Cyclotella radiosa (Grun.) Lemm. (puc. 4.1 a). Bropoit He6GoJibI0# 1OABEM, 00YCIOBIICHHBIH
pa3BUTHEM CHHE3EJICHBIX BOJIOPOCIJICH, OTMEYascs BO BTOPOW IOJIOBHUHE JIeTa WIIM OCEHBIO.
Juaamuka ¢uroruianktoHa B 2004 T. 3HAYUTENBHO OTJIMYAIACH OT MPEIBIIYIIUX IBYX JIET.
[lepBbIii, MEHBIINI TO BEJWYHMHE, MUK ObUT 3aUKCHPOBAH B HIOHE, KOTJAa HMHTEHCHUBHO
BeretupoBan  Cryptomonas curvata Ehr., a MakcUMaJbHBIE BEJIMYHUHBI OHWOMACCHI
Ha0JII0JaTNCh OCEHBIO, B OKTAOpE. B 3T0 BpeMs pa3BUBaioch MOHOJOMHHAHTHOE COOOIIECTBO
¢ npeoonananueM Oscillatoria agardhii Gom.

B 03. Canxap cpenHeBereTanonHasi OnomMacca (GUTOIJIAHKTOHA ObIIa HUXKE, YeM B 03.
Kmapa — 0.9+0.3 mr/n B 2002 r. u 0.8+0.1 mr/n B 2003 r. u 0.6+0.1 mr/m B 2004 r. B
cTpykType coobmectB B 2002 u 2004 rr. npeobnaganu padunodurossie Bogopocin (33 u
22% cootBeTcTBeHHO). Jlanee cienoBanm kpuntodpuroskie (mo 17%), 3omotucteie (14 u 12%),
nuatromoBeie (13 m 20%), a takke muHOoduToBbie (12 m 10%). B 2003 r. Hambombmiei
OTHOCHUTEIILHOM OMOMAaccoi OTIMYaIMCh auaToMoBbie (42%), kpunrodutoBbie (24%) wu
cunesenensie (15%) Bomopocnu. B mepswiii ron uccinemoBanuit (puc. 4.1 0) makcumym
pa3BHTHS BOJOPOCTCH OTMEdalcsi B CEHTIOpe Tpu IOMHHHpOBaHWH Gonyostomum semen
(Ehr.) Dies. Menpmmii 1o BeJIMYMHE BTOPOM TNHK 3apEerucTpUpOBaH B MIOHE, KOTa
npeobnaganu Dinobryon divergens Imhof, Cryptomonas curvata, Ceratium hirundinella
(O.F.M.) Schrank wu Fragilaria crotonensis Kitt. B 2003 r. makcumanbHas Ouomacca
oTMeuanack B utose (momunuposana Cyclotella radiosa). Kpome 3Tor0, BhIICISIIUCH €IIE JBa
HEOOJBIIUX €€ TIOJhEMa, BBI3BAHHBIX PA3BUTHEM CHHE3CJICHBIX JIETOM W KPUNTO(MUTOBBIX
ocenbto. Ce3onnasa quHamuka 2004 r., kak u B 2002, oTanyanack HEOOIBIIMM JICTHUM ITHKOM
(B mrone) npu gomuHupoBanuu Cyclotella radiosa m MakCUMyMOM B CEHTSIOpe BO BpeMms
MaccoBoii Beretauun Gonyostomum semen.

B 03. IOxop cpennue 3HavyeHus] OMoMacchl (PUTOIUTAHKTOHA BapbupoBaiu oT 1.4+0.5
mr/in B 2002 mo 2.8+0.5 mr/m B 2003 r. u 2.1+0.7 mr/n B 2004 r. CTpyKTYypy aJIbIOLIEHO30B
OTpeeIsyIi  CHUHE3eJICHbIE, 3€JIEHhIe W  JUATOMOBBIE  BOJOPOCIH, COCTaBJISBIIHEC
cooTBeTcTBeHHO 51%, 14% u 26% B niepBsIil roa HaOmoaeHui; 40%, 45% u 8% Bo BTOpOH U
28%, 33% u 22% B Tperuii. Ce3oHHast AuHaMuka 6uomaccel B 2002 r. xapakTepus3oBajach
OJIHUM NHUKOM B HiOHE (puc. 4.1 B), 00ycCJIOBIEHHBIM pa3BuUTUEM Anabaena lemmermannii P.
Richt. B cnexyrommii ron ¢ uiOHA 1O CEHTSOpPh BETUYUHBI OMOMAcChl KOJIeOaIMCh OKOJIO 2
MT/JI ¢ OJHUM PE3KHM CIIaJIOM B KOHIIC HIOJIS, a B OKTSIOpe-HOSOpe, B CBSI3M C MacCOBOM
Bererauueit Dactylosphaerium jurisii Hind., HaGmromancs MakCUMyM paccMaTpUBaEMOIo
nokazatesnss. B 2004 r. oTmMedyeHO JBa MHUKAa: B MIOHE, MpU JAOMHUHUpOBaHUM Anabaena
lemmermannii v Dactylosphaerium jurisii u B oKkTsi0pe, Koraa auaupoBanu Stephanodiscus
minutulus (Kiitz.) Cl. et Moll. u Monoraphidium minutum (Nag.) Kom.-Legn.
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m 7
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10.05 16.06 17.07 18.08 29.09 22.10 11.05 8.06 29.06 12.07 25.07 18.08 29.08 15.09 30.09 14.10 2.11 10.05 10.06 11.07 7.08 24.09 27.10

3 2002r. 2003 r. 2004 r.

4.05 15.06 18.07 18.08 29.09 22.10 11.05 7.06 29.06 12.07 29.07 19.08 29.08 13.09 29.09 13.10 2.11 7.05 13.06 13.07 9.08 26.09 27.10

7 2002r. 2003 r. 2004 r.

11.05 16.06 17.07 18.08 29.09 22.10 11.05 7.06 29.06 12.07 29.07 19.08 29.08 1309 29.09 13.10 211 8.05

12.06 12.07 8.08 25.09 27.10

Puc. 4.1. Ce3onnas nuHamuika Onomaccsl (Mr/in) ¢putoruiankToHa B 03. Kimapa (a), Canxap (6) u FOxop
(8) B2002-2004 rr. YcnoBHble 0003HaUeHUS: |- CUHE3eIeHbIE BOAOPOCIIH; 2 — 30JI0TUCTHIE; 3 —
IMaTOMOBBIE; 4 — KpUNTO(UTOBBIE; 5 — padua0UTOBBIE; 6 — TUHODUTOBEIE; 7 — IBIIICHOBBIE; 8 —
3eJICHbIE.

Puc. 4.2. (na cnen. ctpanunie) Ce30HHAs TuHAMUKA OMoMacchl (MT/11) puTorutankToHa B 03. [Topumoso

(a), Cernennkoe (0) u bonbiue ["apassl (B) u Mabie ["apaBel (1) B 2002-2004 rr. Y ciioBHbIE
00o3HaueHus Kak Ha puc. 4.1.



6 - 2002r. 2003 r. 2004 r.

o +EE = sl ; : g
5.05 16.06 18.07 17.08 29.09 22.10 11.05 10.06 28.06 12.07 27.07 20.08 29.08 17.09 29.09 14.10 2.11 8.05 13.06 12.07 8.08 25.09 27.10

3 q 2002r. 2003 r. 2004r.

o - =0

5.05 16.06 18.07 17.08 29.09 22.10 11.05 10.06 28.06 12.07 27.07 20.08 29.08 17.09 29.09 14.10 2.11 9.05 9.06 10.07 6.08 23.09 27.10

2002 . 2003r. 2004 r.

0,8

5.05 16.06 18.07 17.08 29.09 22.10 11.05 10.06 28.06 12.07 27.07 20.08 29.08 17.09 29.09 14.10 2.11 9.05 12.06 10.07 7.08 23.09

2002r. 2003 r. 2004 r.

5.05 16.06 18.07 17.08 29.09 22.10 11.05 10.06 28.06 12.07 27.07 20.08 29.08 17.09 29.09 14.10 2.11 9.05 9.06 10.07 6.08 29.09



B menkoBoiHOM, TEMHOBOJTHOM U ciiabo3akuciieHHOM 03. [TopnIoBo B niepBhIe Ba roja
MPEBaJIMPOBAJI, B OCHOBHOM, CHHe3eleHble U padunoduroBsie Bogopocian. B 2002 r. mpu
oOmieit cpemneit Omomacce ¢urorutankToHa 2.3+20.9 Mr/m WX OTHOCUTEIILHOE Yy4YacTHe
coctaBmwio 78% u 12% coorBerctBeHHo, a B 2003 r. — 12% u 61% npu 6uomacce 1.3+0.4
mr/in. B 2004 r., korna cpenHss 6nomacca gocturaia 2.4+0.4 Mr/i1, CHHe3eIeHbIe PaKTUISCKU
HE pa3BUBAINCh, a BMecte c padunoduroBsiMu (40%) CpaBHUTENBHO BBICOKOM
OTHOCHTEJILHOW OMOMaccoil oTIMYaiIuch KpuntoduroBblie u quatomoBeie (o 22%). B 2002-
2003 rr. B nuHaMuke Omomacchl UTOIUIAaHKTOHA (puc. 4.2 a) OBUIO BBIPAKEHO JBa IHKA, B
utoiie v ceHTsi0pe (2002 r.) u B utone u uroiie (2003 r.), a B 2004 r. ux ObUIO TPU: Maii, HIOJIb,
CeHTs0ph. B mepBblii o HAOMOAeHHS TIOABEMBI OMOMAacChl ObLITM O0YCIIOBJIEHB B OCHOBHOM
paszButueM Anabaena scheremetievi Elenk. m Aphanizomenon flos-aquae (L.) Ralfs., Bo
BTOpO — Gonyostomum semen. B 2004 r. BecHolt npeobnanan Cryptomonas curvata, 1€TOM —
Gonyostomum semen, OCEHbIO K HeMy mnpucoenuusiiach Aulacosira subarctica (O. Miill.)
Haworth.

B 03. b. I"apaBbI cpenHeBereTanonHas OmoMacca (pUTOTUIAHKTOHA Oblja HEBBICOKOM: B
2002 r. ona coctaBmwia 0.3+0.1 mr/m, B 2003 1. — 0.2+0.03 mr/m u B 2004 r. — 0.4+0.08. B
MEpBbI  TOJ  HCCIEAOBaHUS 1O BKJIaJdy B CyMMapHylo Ouomaccy mpeoOsagaim
pabunodurosie (55%) u xpunrodurossie (17%), Bo BTOpoii — padumodurosie (49%),
muHopuToBeie (20%) m kpunrodputoBbie (14%), B Tpetuit rox — padunodurossie (44%) u
muHouroBeie (33%). B 2002 1. (puc. 4.2 B) muk OWOMAacChl B CEHTSIOpE OMpeaeIsicsa
MaccoBoi Beretamuent Gonyostomum semen. B mocienyroume aBa roja MaKCUMyM
HaOmroancst B Mae v ObUT 00ycnoBiieH pa3ButueMm Peridinium umbonatum Stein. B 2004 r.
KpOMe 3TOro ObLTH BBIPa)KEHBI MOABEMBI OHOMAcCHl B MIOJIE M CEHTSOpe ¢ MpeobialaHueM B
CTpYKType coobiiectB Gonyostomum semen.

B 03. M. T'apaBbl cpennsis 6nomacca GUTOIUIAHKTOHA MPAKTUYECKU HE OTJIMYAIach OT
takoBoii B b. 'apaBax u B 2002 r. coctaBmia 0.4+0.1 mr/n, a B 2003 u 2004 rr. — 0.2+0.03
Mmr/in. HanGonmpmuii BKJIag B CTPYKTYPY COOOIIECTB B NMEPBBIA M TMOCJCIHUN TOJBI U3yUSHUS
BHOCWIH TUHOPUTOBEIE (56 1 28%) u 3omotucthie (23 u 30%), BO BTOpoil — AMHO(DUTOBBIE
(42%) n xpunroputossie (19%). OcHOBHBIME noMuHaHTamu OblTU Peridinium willei Huitf.-
Kaas u Dinobryon bavaricum Imhof. B ce30HHOW IMHaMHMKE TMJIAHKTOHHBIX BOJOpOCIIEH
BBIPAKEHBI J[Ba NTMKa Ouomaccsl (puc. 4.2 r).

B 03. Cetnenbkoe cpeanss 6uomacca B 2002 r. cocraBuia 0.1+0.01 mr/m, B 2003 r. —
0.9+0.2 wmr/m, B 2004 — 0.4=+0.1. Ilpeobnamaromumu Tpynmamu BoAOpoOcied ObuM
kpuntoduroBsie (31%), nunodputoseie (20%), 3enensie (17%) u padunodurosie (15%) B
MIEPBBINA TOJ] HAOMIOACHUI; 30710THCTHIE (66%), nruHO(HTOBBIE (13%) 1 KpunTOoduTOoBLIE (11%)
— BO BTOpOIf; padumodurosie (42%), 3omotucteie (25%) u kpuntodurossie (12%) B 2004 1.
B 2002 r. Guomacca ¢UTOIUIAHKTOHA B T€YEHHE CE30HA OCTaBajach MPUMEPHO Ha OJHOM
ypoBHe (puc. 4.2 6). B 2003 r. B ce30HHOI AuHaMUKe OMOMAacChl HAOJIOIAIOCh TPH MHKA: B
Hayvalle UIOHS U CepelnHe CEeHTSOps qoMunuposain Dinobryon pediforme (Lemm.) Steinecke, a
utoiie npesanupoBanu Mallomonas sp., Peridinium willei u Gonyostomum semen. B 2004 .
ObLT BBIpAXXEH MaKCUMyM OuoMacchl B HMIOHE Npu npeoOnananuu Dinobryon bavaricum,
Gonyostomum semen n Peridinium willei.

4.2. BeprukaJjbHoOe pacnpeejieHue 0MOMACChI U CTPYKTYPHI (UTONIAHKTOHA.

B 03. Kimiapa BecHO# 1 0CEHbIO MAKCHUMYMBI OMOMacchl (PUTOTIIIAHKTOHAa OTMEYaINCh B
MOBEPXHOCTHOM CJIO€, MPHYEM 3HAYUTENIbHOE Pa3BUTHE BOJOPOCIEH IMPOCIIEKUBAIOCH JI0
TpaHMIlbl C METAJIUMHUOHOM: B Mae J0 TIIyOuHBI 2 M, B ceHTa0pe — 1o 6 M. Ctpykrypa




COOOIIIECTB HE MpeTepIrieBajja CePhe3HbIX U3MEHEHHI OT MOBEpXHOCTH /10 HA. BecHoit 2004 r.
nomuHupoBaiu Cryptomonas curvata, Mallomonas sp. (1) u Glenodinium sp. (1). OceHnbto
2003 r. npeobnananu Cryptomonas curvata, Ceratium hirundinella, Trachelomonas volvocina
Ehr., Mallomonas sp. (2) u Anabaena scheremetievi, a uepe3 roa - Gonyostomum semen,
Oscillatoria agardhii w Rhizosolenia longiseta Zachar. B netnee Bpems HaumOosee
MHTEHCUBHOE PAa3BUTHE BOJOPOCIECH 0OBIYHO HAOJIOIATI0Ch MO0 HaJ METATIUMHUOHOM, JTMOO
B BEpPXHEW dYacTHU CJIOS TeMmIepaTypHoro ckauka. Ilpum 3TomM B uioHe (OPMHUPOBAIUCH
MOHOJIOMHUHAHTHBIE cooOmectBa ¢ mnpeodnaganuem Cyclotella radiosa B 2003 1. u
Cryptomonas curvata B 2004 r. B nocneayromue JieTHHEe Mecsibl B 00a Tojia Uccie 0BaHUii
OCHOBHYIO JIOJIFO OMOMAcChl B SMWIMMHHAOHE COCTABJISLIIA CUHE3eJICHbIe U3 pona Anabaena: A.
spiroides Kleb., A. hassalii (Kiitz.) Wittr. wim nuatomoBbeie Cyclotella radiosa, Asterionella
formosa w Fragilaria crotonensis, a B clioe ckadka TemnepaTypsl npeobnananu Oscillatoria
agardhii, Ceratium hirundinella, Mallomonas sp. (2), Cryptomonas curvata n Trachelomonas
volvocina.

B 03. Casxap BOJOpPOCIH KOHICHTPUPOBAIUCH JIMOO HEMOCPEJACTBEHHO HAJ
METAJIMMHHOHOM H B €T0 BEpXHEH 4acTH, T1MO0 B CPeIHEN YacTH SMUIUMHHOHA. TOJIBKO B Mae
2004 r. 3aukcUpoBaHO MX CKOIUIEHHE B MOBepxHOcTHOM cioe. Kak u B 03. Kmapa, BecHoi
npeobnananu kpuntodurossie (Cryptomonas curvata), nuaobutoBeie (Peridinium willei) n
3onotucteie (Mallomonas sp.). B MeTa- W TUNOIMMHUOHE CpEId JOMUHAHTOB TaKXKe
oTMeuanuck cunesenenslie (Oscillatoria agardhii) n nuatomoBele (Aulacosira ambigua (Grun.)
Sim.). Urons 2003 1. xapakTepu30Bajcs MOHOJIOMUHAHTHIM coobiiectBoM Cyclotella radiosa
BO Bcel Tousmie Bojabl. B ToM ke mecsue B 2004 r. mpeobisaganv, MPEeMMYILECTBEHHO,
3onotucteie (Dinobryon divergens w Chromulina sp.) B comnpoBoxiaenuu Cryptomonas
curvata n Peridinium willei. B MeTa- W TUIIOJIMMHHUOHE, TAe Oumomacca OblIa OYCHBb
He3HauuTenbHOU, nuaupoBanu Oscillatoria agardhii, Trachelomonas volvocina u Cyclotella
radiosa. B urone oboux neT HauOOJbIIWK BKJIaa B OMoMaccy (HUTOIIAHKTOHA BHOCHIIM, B
cpeaneM, Cyclotella radiosa w Cryptomonas curvata, Tonpbko B 2003 r. moMUMO 3THUX
TaKCOHOB OBUIO OTMEYEHO HWHTCHCHBHOE pa3Butue Gonyostomum semen wu Ceratium
hirundinella B BepxHe#l 4acTu cJjiosi TemrepaTypHoro ckauka. B asrycte 2004 r. B cTpyKType
COOOIIECTB HAOMIOAAIMCh YETKHE DPA3JIMYMs MO0 BEPTUKAIU: B BEPXHEM UYETHIPEXMETPOBOM
cinoe MaccoBbiMH Buaamu Owutn Cyclotella radiosa, Ceratium hirundinella, Anabaena
lemmermannii m A. scheremetievi, a B HIKeNexalmux cioax JuaupoBanu Oscillatoria
agardhii, Trachelomonas volvocina n B menbiieM konuuectse C. hirundinella. B centsiope
OTIUYHTEIHHON uepTolt puTomiankToHa 06110 peobnananue Gonyostomum semen, KOTOPBIT
B 2003 r. KoHUeHTpupoBayics Ha rinyouHe 4 M, a B 2004 r. B MOBEpXHOCTHOM CJIO€ U Ha
riryouse 6 M.

B o03. IOxop MakcuMasbHble 3HAaueHHs OuWoMacchl (PUTOIIIAHKTOHA OOBIYHO
(bUKCUPOBAIUCH B IOBEPXHOCTHOM ciioe Bojabl. OnHako B urosie 2003 r. muk Bogopocieil Obu1
3aperucTpUpoBaH Ha riayoumHe 2 M, a B Mae u ceHrsaope 2004 r. — Ha riyouHax 3 Mmu 1 M
COOTBETCTBEHHO. [[0BEpXHOCTHBIE MaKCUMYyMBI OBLITH 0OYCJIOBJICHBI, B OCHOBHOM, pa3BUTHEM
CHHE3EJICHBIX BOJIOPOCIIEH, Mpexk/ie Bcero u3 poaa Anabaena: A. lemmermannii, A. hassalii, A.
sphaerica Bom. et Flah. f. conoidea Elenk. u A. flos-aquae (Lingb.) Breb. B psne cimydaen
BMECTE C 3TUMH TaKCOHAMHU B JOMUHUPYIOIIUNA KoMIUIeKC Bxoawnu Dactylosphaerium jurisii
(uronb-utonb 2004 r.), Glenodinium sp. (utons 2004 r.) u Microcystis aeruginosa Kiitz. emend.
Elenk. (aBryct 2004 r.). B wumrone 2003 r., xorma HauOOJbIIME 3HAYEHUSI OHMOMACCHI
(GUTOTIIAaHKTOHA HAOJIIOMATUCh B TOTPAHUYHOM CJIO€ MEXKIY OIU- W METAIMMHHOHOM,




nomuHupoBan Ceratium hirundinella B conpoBoxaenuu Cryptomonas curvata W
Monoraphidium minutum. B mae u cenrsiope 2004 r. cTpyKTypy COOOIIECTB OIPEACIISIIN
3eJIeHble M KPUNTO(HUTOBBIE BOJIOPOCIH C HEOOJBIINM YyYacTHEM CHHE3eJIeHBIX. BecHoii
npeobnananu Dactylosphaerium jurisii, Cryptomonas curvata v Chroomonas acuta Uterm., a
oceHbto — Monoraphidium minutum, Cryptomonas obovata Skuja u Microcystis aeruginosa. B
TUINOJIMMHUOHE O3€pa MPakTUYECKH BO BCE CPOKM HaOIIOJeHUN HAuOOJbIIeH [oyie B
cyMMapHoi 6uomacce xapaxkrepusoanack Oscillatoria lauterbornii Schmidle.

B menkoBogHOM 03. [TopuaoBo Tonbko B uroHe 2004 T. (GUTOIUIAHKTOH pacIpeaessuics
pPaBHOMEPHO B TOJIIIE BOJBI, B OCTaJbHBIE CPOKH BOJOPOCIH KOHIICHTPHPOBAJIKCH B
MIOBEPXHOCTHOM CJIO€ BOJIbI M C BO3PACTAHHEM IIYOWHBI MX KOJMYECTBO PE3KO YMEHBINIAJIOCH.
Becnoit mnpesamupoBanu Cryptomonas curvata W, B MEHbIIEH cTeneHu, Peridinium
umbonatum, a B IeTHUE MeCALbI ToMUHUpoBan Gonyostomum semen.

B 03. CBeTleHBbKOE BEpPTHKAIBHOE paclpe/encHie (PUTOIUIAHKTOHA OBbLIO HamboJee
cnoxkapiM. B wmrone 2003 1. ero makcuMmanbHas Owomacca ObLTM 3aUKCHpPOBaHA B
SNUIUMHHOHE, B ciioe (-2 M, KoTopas Ompelessjiach NPEeUMYUIECTBEHHBIM pa3BUTHEM
Dinobryon pediforme. B HipKenexammx closx B JOMUHUPYIOIIUI KOMIUIEKC BCTPaMBAIIUCh
Mallomonas sp. (2) u Gonyostomum semen w Peridinium willei. B wutone Toro xe roaa
OTMEYEHO JIBa MHKa B BEPTUKAJIHLHOM pacIpe/le]IeHHH OMOMAacChl: MEHBIIUI B METAIMMHHUOHE,
chopmupoBaHHbI 3a cueT Gonyostomum semen W Peridinium willei, 1 MakcumMym B
TUNOJIMMHHUOHE, Ha Tiyoune 9 M, npu nomunupoBanuu Mallomonas sp. (2). B centsiope 2003
., KaKk ¥ B UIOHE, (PUTOIUTAHKTOH KOHIIEHTPUPOBAJCS B SMWIMMHUOHE, HA 3TOT pa3 B CJOe€
Bojbl 0-4 M ¢ MakcuMyMoM Ha TiryouHe 2 M. CTpyKTypy cooOiiecTB onpenessuiu Dinobryon
pediforme u Cryptomonas curvata. B mae 2004 r. Guomacca GpUTOIUIAHKTOHA OblJIa HEBBICOKOU
u cnabo u3MEeHsIach 1o TiIyOmHamM. B HIOHE OCHOBHasi 4YacThb BOAOpOCiei Obuia
COCPE0TOYEHA B METAJIMMHHUOHE U HAOIIOAANCh YeTKHE U3MEHEHHUS B CTPYKType COOOIIeCTB
¢ n1younoil. B smmnumunone npeodnananu Gonyostomum semen u Cryptomonas curvata. Ha
rnyoune 4 M 3aUKcUpOBaHO 3HAYUTEIHLHOE BO3pAacTaHHE OMOMAcChl, BhI3BaHHOE emle Oolee
WHTEHCUBHOU Beretauueu Gonyostomum semen BMmecte ¢ Peridinium willei. Ha rinyoune 6 m
yxe Dinobryon bavaricum o0ycnaBivBall MakcuMyM Ouomaccel. HaunHas ¢ riyOuHBl 7 M,
HAOMIOAANOCh 3HAYUTEIbHOE CHIDKEHHWE KOJMYECTBEHHOTO Pa3BUTHS BOJOPOCIEH U
YBEJIMYCHUE JIOTH KPUIITO(PUTOBBIX, TUHODUTOBBIX U paduaopuroBsix. B urone toro xe roga
BOJIOPOCITH TaK)Ke€ KOHIICHTPUPOBAJIUCH B METAJTUMHUOHE, U BBIIEISIIOCH /IBA MTHMKAa OHOMACCHI.
IlepBslii, Ha rayOuHe 3 M, ObLT BbI3BaH Bererauueid Gomyostomum semen, BTOPOH, B CJ0O€
BOIbI 6-7 M — pa3ButeM Dinobryon bavaricum. B aBrycte u ceHTsI0Ope CTpyKTypa cOOOIEeCTB
ObLIa O0Jiee OJTHOPOJIHOM M OTIWYanach npeodnaganueM Gonyostomum semen, Cryptomonas
curvata, Eutetramorus fottii Bo Bceil Toie BOAbI ¢ MAKCHMYMOM Pa3BUTHS B BEPXHEH YacTH
METAJIMMHHOHA U MPUCYTCTBHEM B JOMHHHPYIOUIMX KOMIUIeKcax runoiumuuona C. obovata,
Dinobryon bavaricum u Peridinium willei.

B 03. b. T'apaBer B 2003 r. HamOompIiwe 3HAYCHHS OMOMACCHI (DPUTOTUIAHKTOHA
3a(hMKCUPOBaHBI HA TPAHUIIE M- U METATMMHHUOHA, Kak U B urosie 2004 r. B uitoHe u aBrycre
2004 r. MakCUMYMBbI pa3BUTHsI BOJOPOCIIEN HAXOJWINCh B TIOBEPXHOCTHOM CJIOE€, B Mae — Ha
ryoune 1 M, a B ceHTAOpe (PUTOIUIAHKTOH paclpelessuics pPaBHOMEPHO B TIpeesax
SMUJIUMHHUOHA. B JIeTHHE M OCEHHME MEeCSIIBI CTPYKTYPY COOOIECTB OIpEesiii, B OCHOBHOM,
Gonyostomum semen u Cryptomonas curvata. B psize ciay4yaeB K HUIM B Ka4€CTBE JOMUHAHTOB
npucoenuHsuiuck Peridinium willei, Merismopedia tenuissima, Dinobryon bavaricum n




Chromulina sp. B mae 2004 r. Habmonasoch MOHOJOMHUHAHTHOE COOOIIECTBO 3a CYET
aKTUBHOM Beretanuu Peridinium umbonatum.

B 03. M. l'apaBbl BecHOW U OCEHBIO (UTOIUIAHKTOH KOHLEHTPUPOBAJICS B BEPXHHX
TOPHU30HTAX SMWIMMHHOHA, B JIETHHE K€ MECSIIbI OH ObLIT COCPEIOTOYEH HaJ METAJIMMHUOHOM
Wi B BepxHed ero yactu. B 2003 1. Bo Bce cpoku HaOmrofeHud npeoodnananu Peridinium
willei, Gonyostomum semen wu Cryptomonas curvata. B 1enom, Takoll Ke CcOCTaB
CTPYKTYpooOpa3yronux BuaoB HaOmiomancs v B 2004 r., 3a MCKIIOYEHHEM HIOHS, KOTJa
OCHOBHYIO 4aCcTh OMOMAcCChI B SIIMIIMMHHOHE co3aaBanu Dinobryon bavaricum v D. pediforme,
B METAJIMMHUOHE, TJie JuaupoBan D. bavaricum, a B THnoluMHuoHe - Mallomonas sp. (2).

Takum 00pazom, B BEpTUKAIBHOM pacIpeesieHH OMOMAacChl M CTPYKTYpPHI COOOIECTB
TUIAHKTOHHBIX ~ BOJIOPOCIIE B  HCCJIEJOBAHHBIX O3epax HaOmoAanach 3HAYUTENbHAS
HEOJJTHOPOAHOCTH B TEUEHHE BCEr0 BETETAIIMOHHOTO MEPHO/A.

4.3. Oco0eHHOCTH Ce30HHO TUHAMUKHU U BEPTHKAJIBHOI0 pacnpe/aeieHus
(puronsiaHKkTOHA.

Ce3oHHast TUHaMHUKa OMOMAacchl U CyKleccusi (GUTOIUIAHKTOHA B HEUTpAJbHBIX 03epax
(Kmapa, Canxap, IOxop) B 0o0mux ueprax COOTBETCTBOBaJa IMPEJIOKEHHBIM CXemMaM s
CTpaTU(PULIMPOBAaHHBIX BOJOEMOB YMEPEHHOH 30HBI pa3zHoro ypoBHs Tpoduu (Tpudonona,
1990, Sommer et al., 1986, Reynolds, 1984), HO mpu 3TOM OTMEUYaJIUCh HEKOTOPHIE
ocobenHocTu. B Tpex paccMarpuBaeMbBIX oO3epaX MHTEHCHBHAsI BereTauusi BOJOPOCIei
HauMHAJIaCh B TEPBOM TOJOBHHE HIOHS, a HE cpa3y MOcCJe BCKPBITHA JIbJa, KaK OOBIYHO
HaOoaeTcsi. DTO MOXET OBbITh CBSI3aHO C TEM, YTO B INIyOOKOBOJHBIX O3epax Oosiblias
TOJIIIMHA TIEPEMENINBAEMOT0 CJIOS MPETATCTBYET MAaCCOBOMY PAa3BUTHIO BOJOPOCIEH, KOTOpOe
HaOJI0AAaeTCs JIUIIb C HA4YaJOM YCTAHOBJICHUS CTPAaTHU(HKAIMM, YTO MO3BOJISIET OpraHu3Mam
JoJbIle ocTaBaThes B 3BoTudeckoil 3oHe (Sommer et al., 1986). Eme oxHoil xapaktepHOii
4epToil OBLIO TO, YTO B KOHLIE CEHTSOPS M B OKTIOpe (UKCUPOBAJICS AOTOJHUTEIbHBIN MUK
O6uomacchl, B psijie CIy4aeB MPEBHIIIABIINI BECEHHUN WU JIeTHUH. B Me30TpodHBIX 03epax,
MOMUMO OOBIYHBIX JIOMHHAHTOB, CBS3aHHBIX C TEPHOJOM OCEHHETO NepeMeIInBaHUs
(KpUIITOMOHAJI, JAMATOMOBBIX, SBIJICHOBBIX M CHHE3€JIeHbIX U3 p. Oscillatoria), MaccoBOro
pazButusi pocturan Gonyostomum semen, ocobeHHO B 03. Canxap. DUTOIIAHKTOH
sBTpodHOro 03. HOXOp oOTnHMYasncs IOMHUHUPOBAHHEM B OKTAOpe, MOMHUMO JIHATOMOBBIX
(Stephanodiscus minutulus), eme wu 3eieHblXx Bogopocieit (Dactylosphaerium jurisii,
Monoraphidium minutum). I1o31HeOCEHHUI MK MOKET OBITh CBSI3aH C MOJHBIM Pa3pyLICHUEM
cTpaTuduKanuy ¥ 00OTalllEeHUEM BOJIbI OMOT€HHBIMHU 3JIEMEHTaMH, KOHIIEHTPAIUsI KOTOPHIX B
TUIOJIMMHHUOHE HCCIEAYEMBIX 03€p Oblia OUEHb BHICOKOM.

Ce3onHasi nMHaMHKa OMOMAacchl B CJ1a003aKMCIEHHOM TEMHOBOAHOM 03. [lopumoBo ¢
JIETHUM MaKCUMYMOM COOTBETCTBOBAJIa TAKOBOH, CBOWCTBEHHOH BOJI0EMaM 3BTPO(GHOIO THIIA.
[Ipu »>TOM B JETHWI TEPUOJ YACTO JOMHHUPOBAIHA papuIOPUTOBBIE BOJOPOCIH
(Gonyostomum semen), 4TO HEOJHOKPATHO OTMEYAJIOCh B TMOJIMTYMO3HBIX M MSTKOBOJIHBIX
BonoeMax (Kopnera, 2000; Cronberg et al., 1988 u ap.). B nenom, 3a uckimouenuem sera 2002
T., B TEYCHHE BEreTAllMOHHOTO Ce30Ha B (PUTOIIAHKTOHE TpeoOIafaiu MOABWKHbBIE (OPMBI,
YTO XapaKTEePHO JIJIsl 03€p C BBHICOKOW LIBETHOCTHIO BOJBI, TAK KaK BO3MOXKHOCTH aKTHUBHBIX
nepeMeIleHril M0 BEepPTHKAJIM [aeT MM KOHKYPEHTHBIE NPEUMYIIECTBA Tepel APyTrUMHU
rpynnamu Bojgopocieit (Ilmavirta, 1988 u ap.). [IpsiMast 3aBUCUMOCTH GMOMACCHI K'Y TUKOBBIX
¢dopMm ot uBetHOCTH (r = 0.52), yCTaHOBJICHHAS B HAIIMX HUCCJICIOBAHUAXK, MIOATBEPIKAACT ITOT
BBIBO/I.




B Me3oTpodHsIx cirabo3akuciaeHHbIX BojgoeMax (03. Ceernenbkoe, b. u M. I'apaBebl),
NPaKTUYECKH B TEUEHHUE BCETro MEpHOAa OTKPBHITOM BOJABI B (YUTOIJIAHKTOHE JOMUHHPOBAIIH
NPEJCTAaBUTENN PA3IMYHBIX TAKCOHOMHUYECKMX rpynn Qurodumaremar (AMHOPHUTOBHIE,
30JIOTHCTBIE, paduI0PUTOBBIE M KPUNTOPHUTOBBIE) U TOYTH HE PA3BHBAIUCH JUATOMOBBIC U
3BryIeHOBbIE. [Ipeobaganre KIyTUKOBBIX XapaKTepHO AJis 3akucyeHHbIX o3ep (Kopuesa, 1994
u ap.). Hdua ozep Brnamumupckoil o6nacTu modydeHa oOpaTHash KOppessalus MEexay
OTHOCHUTENIbHOW Omomaccoit ¢urodmarermsir u pH (r = -0.55). HesnauumrenpHas
NPEJCTaBICHHOCTh JHUATOMEW, B CPEJHEM 3a TPH roja He mpeBbimaBmas 4%, MOXeT ObITh
CBsI3aHA C OYECHb HU3KMMU KOHIIEHTPALMSIMH KPEMHUS TI0 CPAaBHEHHIO C IPYTUMHU U3y4EHHBIMH
o3epamu. Ce30HHAsI TUHAMHUKA OMOMAacChl U OCOOCHHOCTH CMEHBI COOOIIECTB (PUTOTIAHKTOHA
B 3TUX 03€pax 3HAYUTEJIbHO pasjimyajgack no rojgaM. OOblMHO HaOJIOJANIOCh OT OJHOTO J0
Tpex moabeMoB Ouomaccel. Hapsinmy ¢ Gonyostomum semen, BEreTHPOBABIIMM C HIOHS 10
OKTAOpS, CTPYKTYpY coob1iecTB onpeneisiiun Peridinium willei, Cryptomonas curvata v BUIIbI
p. Dinobryon. IloMuMoO yKa3aHHBIX, NPEUMYLIECTBEHHO KpPYIMHOKJIETOYHBIX TAKCOHOB, B
JeTHUH TepUoJl AaKTHBHO pa3BUBAJIUCH MelkHe GOpMbl cuHe3eleHblX (Merismopedia
tenuissima) n 3eneHbix (Eutetramorus fottii) Bogopocneil. Takue KOMIUIEKCHI MUKCOTPOQOB
(mmHO(UTOBBIX, KPUNTOPHUTOBBIX U 30JIOTHCTHIX ) C MUKOIMAHOOAKTEPUSIMH YaCTO OPTraHU3YIOT
OTACNBHYI0 (PYHKIIMOHAJBHYIO TPYIITy, cCPOPMHUPOBAHHYIO BHAAMHU HE TOJBKO CO CXOIHBIMH
aJlanTalMsAMU K OKpY’KalolleH cpelie, HO U 1Mo TpopUUecKOMY MPUHIIMITY, Korjaa ¢haroTpodHsie
xyopodusuiconepxamue (Grare;uiaThl MOTYT TOTPEOJSTh MEJKOKIETOYHBIE BOJOPOCIH
(Callieri et al., 2006).

Crnioco6HOCTh (uTO(DIAre AT K AKTHBHBIM IEPEMELICHUSIM T03BOJISIET UM 3(PpPeKTHBHO
UCTIOJIb30BaTh BEPTUKAIbHBIE TPAJAMEHTHl Cpeibl IO OCBEUICHHOCTH, O0ECIeUeHHOCTH
MUTATEILHBIMU BEIIECTBAMU U ApyruM mapametpaM (Jones, 1988; Sommer, 1988 u np.), uto
JaeT UM 3HAYUTEJbHbIE NPEMMYIIECTBA TMEpell OCTaJbHBIMH TPYIIIaMH BOJOPOCIEH B
UCTIOJIb30BAaHNU PA3NIMYHBIX PECYPCOB B YCIIOBHSX CTpaTH(QHUKALUU. DTO MOXKET OOBSCHSTH
YBEJIMYCHUE OOMIIUS JKT'yTUKOBBIX BOJOPOCIIEH B UCCIIEAOBAaHHBIX HAMU ME30TPO(HBIX 03epax,
KaK HEHTpaIbHBIX, TAK ¥ 3aKUCIICHHBIX, a TAKXKE B 3BTPO(GHOM BBICOKOIIBETHOM.

Oco0eHHOCTh BEPTHKAJIBHOTO pachlpe/ieieHus (UTOIUIAHKTOHA B HWCCJICOBaHHBIX
BOJIOEMAX 3aKJI0¥ajach B TOM, YTO B BTPO(HBIX 03epax BOJOPOCIU OOBIYHO (HOPMHUPOBAIH
MaKCHUMYM B MOBEPXHOCTHOM CJIO€ BOBI, @ B ME30TPO(HBIX — B 30HE METAJUMHUOHA WJIH B
HIDKHEH YaCTH SIHJIMMHHOHA.

4.4. 3aBUCHMOCTb OMOMAaCChI M CTPYKTYPHI €0001ecTB (PUTOIVIAHKTOHA OT
abuoTuyeckux (paKToOpoB cpebl.

Cpenu dakTopoB cpeapl HauOObIIAs CONMPSHKEHHOCTh ¢ OMomaccoi (hPUTOTUIaHKTOHA
ormeueHa st obmero azora (TN) (r = 0.67; puc. 4.3 a). C obmmm ¢ochopom (TP)
HaOmoganace 6omee ciabdas koppensiuus (r = 0.47). Ilpu olieHKe COBMECTHOTO BO3ACHCTBUS
3THX (aKTOPOB METOJIOM YACTHYHBIX KOPPESLUN 3HaYMMas 3aBHCHUMOCTh OTMEYEHa TOJIBKO
ot TN (r = 0.53), B To Bpems kak ¢ TP cBsi3p nmpaktuuecku orcyrcrBoBaia (r = 0.15) u Opuia
He3HauuMoi. [TosoxkuTtenbHast Koppensuus noiaydeHa Mexxy ouomaccoit u pH Boael (r=0.61,
puc. 4.3 6). OGpaTHas B3aMMOCBS3b OTMeUeHa y 6romacchl (PUTOIUIAHKTOHA C TIPO3PAYHOCTHIO
BonbI (1 = -0.62). AHanu3 BAUsIHUA aOMOTHYECKUX (PAKTOPOB HA OMOMACCY PA3JIMYHBIX TPYII
BOJIOPOCJIEH MOKa3aj, YTo 3HaYMMbIe 3aBUCUMOCTHU ycTaHoBlieHbl OT TN, TP u pH (tabi. 4.1).
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InB

-2,0 -1,5 -1,0 -05 0,0 05 1,0 15 15 2,0
In TN InpH

Puc. 4.3 3aBucumoctu Guomacchl (utoriankToHa (ock opauHat, In B, mr/m) or TN (ock
a6ctmcc, In TN, mr/mn) (a) u pH (ock abemuce, In pH) (6) B 2003-2004 rr.

HaunbGonee tecHas cBsizsb ¢ TN oTMeueHa y OMOMAacChl CHHE3EJICHBIX M 3€JICHBIX
Boziopociieil. Ciabasi KOppeJiius 3TOro 3JeMEHTa MOJIyueHa ¢ OMoMaccoil KpUITOMOHAJ.
ComnpsixenHocts ¢ TP Obliia BBICOKOH TONBKO y a0COMOTHON OGMOMAacChI 3€JI€HBIX BOAOPOCIIEH,
a Oojee crmabble 3aBUCUMOCTH OTMEYAJIMCh Yy WX OTHOCHTEIBHON OMOMAcChl, a TaKKe
aOCOJIIOTHOW M OTHOCUTENHHONW OMOMacchl CHHe3ellieHbIX. bHMoMacca mo4TH BceX TIpymil
BOJIOpocyeil Obuta ckoppenupoBanHa ¢ pH. ¥V mpomeHnTHoro conepkanus paduaopuTOBBIX
OTMEYEHA OTPHIIATEIbHAS CBsI3b C pH, Yy OCTaIBHBIX TPYII BOJIOPOCIICH — IOJIOKHUTEIIbHAS.

Tabmuma 4.1. 3Haunmble koppessiiuu (p<0.05) OuomMacchl U TPOUEHTHOTO COACPKAHUS
BOJIOPOCJICH U3 pa3HbIX OTAeNoB ¢ (akropamu cpeabl B 2003-2004 rr. (mpovyepk — OTCYTCTBUE
3HAYUMBIX KOppEJALnii).

Otaenbl Bogopocien dakTopbl
TN TP pH

Cyanophyta (n = 45) 0.69 0.51 0.71
Cyanophyta, % (n = 45) 0.47 0.34 0.48
Bacillariophyta (n =47) - - 0.49
Cryptophyta (n =52) 0.37 - 0.35
Raphidophyta, % (n = 38) - - -0.56
Dinophyta (n = 44) - - 0.48
Chlorophyta (n =55) 0.69 0.69 0.65
Chlorophyta, % (n =55) - 0.40 -

I'IABA 5. IIMC'MEHTBI U HEPBUYHASA NPOAYKIUA OPUTOIIJIAHKTOHA.
5.1. ITurmeHTHI PUTOMIAHKTOHA.
Conepxanune xnopoduia a (Chla) B Bome o3ep B 2003 . usmensioch ot 1.04 10 79.42
MKr/n (tabmn. 5.1). HauOouspiime KOHLEHTpaMM MWUTMEHTa, B cpeaneM 42.19 wkr/m,
oOHapyxeHsl B 03. [lopunoBo. Beicokumu 3HaueHusimu Chla otnmuanuce taxke o03. FOxop u
Canxap. CornacHo kinaccudukaimun Bunbepra (1960), 3Tu Tpu BojgoeMa MOKHO OTHECTH K
sBTpoHOMY THITy. B 03. CBetnenskoe, b. u M. ["apaBbl cpeiHUE KOHIICHTpAIMH MTUTMEHTA



pa3IMYyaiuch HE3HAYUTEIBHO M COCTABISUIM 4-5 MKI/J, 4TO XapaKTepHO A Me30TPO(HBIX
Box. Cpennee 3nauenue Chla B 03. Kumapa 6bu10 morpaHHYHBIM 17151 ME€30- ¥ 9BTPO(HBIX BO/I.

Tabnuma 5.1. Conepkanue xnopoduiuia a (MKr/J, HHTErpajbHbIC 3HAYCHHS) B BOJE 03€p B
2003 u 2004 rr. (mpo4YepK — OTCYTCTBUE JaAHHBIX ).

Ozepa 2003 r. 2004 r.
Wionp|Uronb|Cent.| Cpennee | Maii [Monbs|Urons|ABryct|Cent.|OkTs10ps| Cpennee
HOxop 49.03|3.71 {34.38[29.04+13.35(4.03 (33.77|18.10] 19.19 | 7.39 | 44.22 {21.12+6.89

[lopumoBo  [39.96(79.42|7.20 142.19+20.88]10.47|30.59(36.44| 24.88 |38.60| 63.49 [34.08+7.18
Canxap 5.2816.52 46.62(19.47+13.58/2.28 |3.49|5.07 | 5.55 ({17.98] 7.01 |6.90+2.32

Kimapa 6.27111.98/12.26(10.17+1.95 [4.16 | 7.16 | 3.97 | 4.06 [15.72| 26.20 |10.21+4.04
Ceersienbkoe| 3.38 [9.54 | 1.04 | 4.65+£2.53 |2.20|7.50|5.27| 7.56 |5.28 | 5.16 |5.50+0.88
b.Tapaser  [1.38| - |[7.17| 4.2842.86 [1.93|3.72| - | 8.57 |5.48 - 4.93+1.41
M. I'apaser | 1.64 (10.33(3.43 | 5.13£2.65 [1.37|3.09| - | 4.20 [1.59 - 2.56+0.67

B 2004 r., xak u B 2003 r., Haubopimue abcomotHas (63.49 Mxr/im) u cpeanss (34.08)
KOHIIGHTPAallMu IMUTMEHTa B CTOJ0e BOABI OOHapyxeHel B 03. [lopunoBo, 3Ha4YHWTENbHBIC
konuuectBa Chla ormeuens! B 03. IOxop (Tabmn. 5.1). B 03. Kmapa, Csetnenskoe, b. ['apaBbl
conepxkanue Chla octanocs nmpuMEpHO Ha TOM K€ YPOBHE, UTO U B MPEAbIAYIINUNA TOJ, a B 03.
Canxap u M. T'apaBbl oHO cHu3uiochb. MakcumanbHoe kosnmdectBo Chla B 03. HOxop,
[Topunoso, Kmapa (B oktsi0pe) u Canxap (B ceHTs0pe) 0OHapyKEHO B OCEHHMI MEpuoj, a B
03. b. u M. I'apaBs1 (B aBrycte) u CBeTjieHbKOE (B aBrycTe, MIOHE) — JIETOM. MUHUMYMBI B
CE30HHOM JMHAMUKE MTUTMEHTOB BO BCEX 03€pax 3aperrucTpUpOBaHbI B Mae, B 03. Kimapa taxxke
u B asrycre. [lannbie o Tpoduu ozep, momydenusie B 2004 ., MOATBEPAWINA PE3YIHTATHI
IpebIayIIero roja HalmoneHui, 3a uckitodenneM o3. CaHxap, rae cojepKaHue MUTMEHTOB
COOTBETCTBOBAJIO MX YPOBHIO B ME30TPO(HBIX BOJOEMAX.

B BeprukanmbHoMm pacnpenenenuun Chla B 2004 r. HaOmoganuch pasiudus MEXIY
o3epamu. B 03. CBeTiieHpkoe HanOOJBIIME KOHIEHTPAIMU MMUTMEHTa B MIOHE OTMEYAJIUCh B
METAJIMMHHOHE, a C UIOJNS 1Mo ceHTI0pp B runogumuuone. O3. Kmjapa xapaktepuszoBasioch
MeTaluMHuadbHeIMU Makcumymamu Chla B TeyeHue Bcero nepuojia HaOMIOIEHUN, TOJIBKO B
CEeHTS0pe OH CMEIIaJiCsi B NOBEPXHOCTHBIA ciioil. B 03. Canxap B uIOHE M CEHTsOpe
MOBBIIIEHHOE COJIEp’KaHHE MHUTMEHTAa OTMEYaloch B SMIJIMMHHOHE, a B HIOJE-aBI'YyCTe — B
MetanumHuoHe. B 03. M. T'apassl Chla pacnpenensiicss paBHOMEPHO B TOJIIE BOJIBI, 3a
WCKJIFOUEHUEM aBryCTa, KOTJa ero MUK OblT 0OHApy)XeH B CJIO€ CKayKa TemIepatypsl. B o3.
IOxop u b. TapaBel HauOoupllie KOHLEHTpAlMM NUTMEHTa BCETrJa HAOIIOAATUCh B
SIUJIUMHUOHE.

[Ipu cpaBHEHMU CpEIHHMX BEJIWYHH OTHOCHTEJBHOTO COAEpKaHUS (HEONMIMEHTOB B
SMUIUMHHOHE ((OTHYECKON 30HE) BBIACISIOTCS JIBE TPYIIBI 03ep. B mepByro Bxoawmm
HenTpanbHbie 03. FOxop, Canxap, Kmapa u ciabo3akucieHHoe TeMHOBOHOE 03. [lopuaoBo,
r7ie IPOAYKTHI pacnajaa xyjopoduiuia coctaBisun 27-32%. Bropas rpynmna Obiia oOpazoBaHa
cnabo3akuciaeHHbIMu 03. Cernienbkoe, b. ['apaBel u M. ['apaBbl, rie OTHOCUTENIBHOE
coJiepkaHue GeonmurMeHTOB ObLI0 BhITe: 46-51%.

B o03. IOxop, Kmapa, Canxap u CBeTJieHbkO€ B METAIUMHHUHAJIBHBIX H
THIOJIMMHUANIBHBIX CJIOSIX, COJIEPIKAIIMX CEPOBOJIOPOJ, C HIONS MO CEHTSIOpPh OTMEYaioch
3HAYUTEJIbHOE coJiepKaHue Oaktepuoxiopopmia d, XapakTepHoro i (QOTOTPOpHBIX
3€JICHbIX CEPHBIX AaHOKCHUTEHHBIX OakTepmil. MakcumanbHoe ero xosmdectBo (100.3 mkr/m)



obnapyxxkeHo B 03. IOxop B urone, B 03. Cpernenbkoe, Kmapa u Canxap HauOoJbllne
KOHLEHTpaluu ObLIN 3aperuCTPUPOBAHbI B CEHTSIOpE U COCTaBIsUIM cOOTBETCTBEHHO 7.0, 16.5
u 22.8 MKI/1.

5.2. llepBu4Hast NPOAYKIMS.

B OonpmuHCTBE BOJOEMOB, 32 HCKIIOYeHHEM 03. CBeTJeHbKOE, MaKCHUMallbHas
ckopocTh (poTocuHTe3a (A,.) HaOMOmaTach B MOBEPXHOCTHOM cjoe. B ykazaHHOM o3epe
MaKCHMYMBbI BEPTUKAILHOW KPHBOW (POTOCHHTE3a PETHCTPUPOBAIKCH B Pa3HBbIE MECSIBI Ha
rnyounax ot 0 1o 6 M. Camble BBICOKHME CpEHHE BEJIMYMHBI MHTCHCHBHOCTH (POTOCHHTE3A
3apukcupoBaHsl B 03. FOxop, nanee, B mopsinke yobiBaHus, cienoBamu 03. [lopunoso, Canxap,
Kurapa, Csetsienskoe u b. I'apaBsl (Tabm. 5.2). O3. Canxap u Kmapa otinyanuck Hanuuuem
BECEHHETO MaKCUMyMa A... B OCTaJbHBIX BoMOoeMax MUK (POTOCHHTETHUECKOW aKTHBHOCTHU
HaOmoancs setom: B 03. FOxop, TlopugoBo u CeetiieHbkoe B aBrycte, B 03. b. ['apaBsl B
utone u aprycte. CoriacHo Tpodudeckor kmaccudukarmu BoI 10 An.x (BymboH, 1994), 03.
IOxop u IlopumoBo oTHOCHIUCH K 3BTpodHOMY TUIy, 03. CaHxap — Me30-3BTpodHOMY,
ocTajbHBIE 03epa — Me30TpodHOMY. B ce30HHOW IWHAMUKE CYTOYHOW MPOIYKIMH TIOM
KBagpaTHbIM MeTpoM (D A) B 03. FOxop, Canxap u IlopuaoBo HaOt01a51Cs OJIUH BHIpAKEHHBIN
MaKCUMyM B HioJie, a B 03. Kmrapa B mae. O3. Ceetiienbkoe u b. ['apaBbl XxapakTepu30BaiicCh
IBYMsI IUKaMH ) A — B UIOHE U aBrycre (tadm. 5.2).

Tabmuma 5.2. Ce3oHHAs AMHAMHKA U CPEIHHE 3HAYCHHS Ap, (MrC/(M’*cyr)) m YA
(MrC/(M**cyT)) B 03epax B 2004 T.

Ozepa Mecstpl Cpennee
IToxazaTenu —
Mai HUIOHDb HIOJIb aBr'yCT | CEHTSAOpH
Oxop Apax 435 2529 2946 3051 675 1927+568
YA 890 1214 2585 1945 572 1441+£366
[Topunoso Anax 408 384 765 987 414 592+121
YA 230 153 553 238 230 281470
Canxap Apax 477 396 327 273 207 33647
YA 610 898 1291 561 577 787+140
Kmapa Apax 636 198 153 126 207 2644105
YA 796 496 243 199 291 405+110
CBeTJIcHBKOE Anax 96 153 147 291 183 174434
YA 288 806 608 758 510 594493
b. 'apaBsr Apnax 93 162 75 147 39 103+£23
YA 110 174 149 226 20 136+35

CooTHolIeHHe MeX/1y IEPBUYHOM NPOAYKLIKEN U AECTPYKLUEN OPraHNYECKUX BEIIECTB
TUTAHKTOHOM B TpodorenHoM ciioe (Y A/Y R) Bapsuposaio ot 0.4 1o 2.5 B pa3Hsie MecsIbl. B
1esaoM 3a 0e3seHbId nepuoa OMoThudeckuil 6ananc ObUT OTPULIATENILHBIM TOJIBKO IS 03. b.
I"apaBsl (Taba. 5.3). B 03. Kmapa nporecchl co3ganust 1 pa3pylieHrs OpraHM4eCcKuX BEIECTB
ObuIM ypaBHOBeUICHHI. [IpeBbIlIeHnEM MPOIYKIMK HaJ IECTPYKIMEH XapaKTepU30BAIUCH O3.
Canxap, Ilopunoso, Cetnenbkoe u FOxop. CymmapHasi MpoayKIus 3a BEr€TallMOHHBIN CE30H
Obl1a MakcuMasibHOU B 03. FOxop (Tadiu. 5.3), B 2 paza MEHBIIMMHU BEIUYMHAMU OTINYAIOCH
03. Canxap. Jlanee, B mopsigke yObIBaHUSI 3Ha4Y€HM, cieqoBain o3. CeetyieHbkoe, Kinapa,
Ilopunoso u b. I'apaBsl.



Ta6muma 5.3. Cymmapras npoxykumus (YA, rC/M°) W COOTHOIICHHE MPOIYKIHOHHO-
JIeCTPYKIIMOHHBIX TIporieccoB (DY A/Y Y R) 3a BererannoHHbIi ce30H B 2004 T.

Osepa [TokazaTtenun
22A 22ANDR
HOxop 235 2.1
ITopunoso 46 1.5
Canxap 130 1.4
Kmapa 61 1.1
CaetyieHbKOE 105 2.0
b. I'apaBsl 22 0.8

5.3. B3aumocBsi3b MeKIy CTPYKTYPHBIMU H QYHKIIMOHATbHBIMH MOKA3ATEISIMH
(puroniaHKkTOHA.

CBsi3b MKy Amax ¢ coaepkanueM Chla B snmnnmmHuOHE 03€p (ajee aHAIU3UPYIOTCS
TOJNBKO 3TU 3HaYeHus1) B 2004 r. xapakTepu3oBaiach MpsiMoil TuHEHHOMN perpeccueit (puc. 5.1
a). Cyrounoe accummsiiiionHoe urciio (CAY) cocrapisiio B cpenneM 32 MKrC/(MKkrXm*cyr).

Cesi3p xonnenrpanuu Chla ¢ 6uomaccoii ¢putommanktona mo gaHHeM 2003-2004 .
Obula Takke nuHEWHOU (puc. 5.1 6). CormacHo 3HaYeHHIO KOAX(QUIMEHTa PErpeccHH,
CoJiep)KaHue XJOpopWla ¢ B €IWHHIE CHIPOW OMOMacchl paBHSIOCH 1%, XOTS mpenems
BapbupoBaHusa ObuM 1mHupokuMu: oT 0.1% g0 6.4 %. VYcraHoBieHa TNOJOXKHUTEIbHAS
3aBHCUMOCTB 3TOTO IOKa3aTelisi OT OTHOCHTENIbHOUM Omomacchl padumoputoBeix (r = 0.57),
cunesenieHblX (r = 0.39) u 3enennix Bomopociei (r = 0.38) u orpunarenbHas ¢ 6GuoMaccou
nuHO GuTOBBIX (1 = -0.56).

a) 0)

100007 =
Chla = 1,50 +0.01B, r2 = .88, F = 362, n = 53

&0

Amax =32 Chla, 12=10.79, F = 106, n= 30

1000

Amnax

1004

10 . ‘ a " 2000 oo 6000 Booo
1 10 100 b
Chla
Puc. 5.1. 3aBucumoctr Mexay conepkanneM Chla (ock abemmce, MKT/T) U Ap.x (OCh OpIMHAT,
MkrC/m) B 2004 1. (a) m 6uomaccel ¢uTomankToHa (ock abdcuucc, B, mxr/n) u Chla (ocw

opauHat, Mkr/im) B 2003-2004 rr. ().

3nayenus P/B koa¢uireHToB B 03epax U3MEHSJINCh B IIMPOKHX mpenenax: ot 0.4 1o
5.5. IlpocnexuBaanuch OTpUIIATEIbHBIC 3aBUCUMOCTH P/B U A« OT CpeHero o0beMa KIETOK
B coobmectBe (r = -0.56 u r = -0.59 COOTBETCTBEHHO). DTO CBUIECTEIBCTBYET O OOJbIICH
yIETbHOW (OTOCHHTETHYECKONW AKTHMBHOCTH W TMPOAYKTHBHOCTH COOOIIECTB, B KOTOPBIX
npeodyiagain BogOpoCd ¢ 0Oojiee MEJIKMMU pa3MepaMu KIETOK. YIelbHash aKTHUBHOCTh



O6uomacchl yBeTMUMBAIaCh MPU BO3PACTAHUH B aJbIOIIEHO3aX JIOJIM 3€JICHBIX BOJIOPOCHeH (I =
0.48). Ilpu mnpeobramaHuM KpPYMHOKIETOYHBIX padunopuroBeix P/B  kosddunmentsr,
Ha000poT, cHIXKAIHUCH (r = -0.50).
5.4. Cesa3pb XJ10popuILIa M NPOAYKIMH GUTONIAHKTOHA ¢ A0HOTHYECKUMH
(paxkTopamu cpensbl.

[Ipo3paunocTs Bozbl OblIa oTpHULaTeNIbHO cKoppeaupoBana ¢ Chla (r = -0.65) u A (1
= -0.63). Cps3p mpo3payHocTd BOABl (S) ¢ cooTHOmEeHHEM Y A/A.,x OIHUCHIBAIACH
BBIpa)KCHUEM:

S A/Apax = 0.58S, 1* =0.72, F = 72.
[Tonmy4yeHnbIi KOA(GGUIMEHT IPpU S 3HAYUTENBHO OTJIMYAJICS OT MPUBOAUMOTrO B hopmyie B.B.
bynbona (1983), B cpemnem, paBHOTO 1. DTO MOXKET OOBSACHATHCS OrpPaHUYCHUEM
(OTOCHHTE3UPYILIETO CIIOSI BOABI B 03€pax SMUIMMHUOHOM.

HaubGonee tecubie 3aBucumoctu Chla u Ay, yCTAHOBJICHBI OT COJAEpkKaHUS OOIIETO
a3oTa (puc. 5.2). Mexnay oomum dpochopom u Chla obrapyxkeHna ciabas cBszb (r = 0.46). [Ipu
pacueTe METOJOM YAaCTHYHBIX KOPpEJALUi, KOrJAa HCKIIIOYAeTCsl CTaTUCTHYECKas
B3aMMO3aBHCHMOCTb TIPU3HAKOB, 3HAYUMBIE KOPPEISIHH XJIOpOpHIIa M MaKCUMaJIbHOTO
¢doTocHHTE3a OTMEUYEHBI TOJBKO C OOMIMM a30TOM. DTO TOATBEPXKIAECT BBIBOJ O TOM, UTO
MMEHHO 3TOT 3JIEMEHT OTPAHUYMBAET Pa3BUTHE (PUTOTIIAHKTOHA UCCIIETYEMBIX 03€D.

a) 0)

5
InAp=136InTN-3.12,r=0.78,n=30

InChla =122 InTN-5.72,r=0.64,n=>54

InChla

5 6 7 8 5 6 7 8
InTN InTN

Puc. 5.2. 3aBucumocth oT koHUeHTpauuu TN (ock abcuucce, In TN, Mxr/m) coneprkanusi Chla
(ock opaunar, In Chla, mxr/mx) B 2003-2004 rr. (a) 1 A (OCh opauHAT, In Ay, MKTC/T) B
2004 r. (0).

[TonoxxurenpHbIe KOppEassIUU OTMEUEHBI My pH Boabl B 03epax U Ay U Chla (r =
0.64 u r = 040 coorBercTBeHHO). [lOoMydyeHbI NOJOKUTENBHBIE CBA3M MPOAYKIIMOHHBIX
XapaKTepUCTHK (PUTOTIAHKTOHA C KOCBEHHBIMH IIOKA3aTENSIMU COJIEP)KaHUS OPTaHUYECKOTO
BEILIECTBA B BOJIE: MEXIY A U BIIK;s (r = 0.70), A 1 BO (r = 0.44), Chla u BIIKs, Chla u
BO, Chla u I10 (0.49, 0.54 1 0.50 COOTBETCTBEHHO).

I''TABA 6. USMEHEHUE CTPYKTYPHO-®YHKIIUMOHAJIBHBIX
XAPAKTEPUCTUK ®UTOIIVIAHKTOHA 11O I'PAJIMEHTAM CPE/IbI.
Jlis  BBISBICHUS BeAyIMX (DAKTOPOB, OMPEACISIONIMX W3MEHEHHS CTPYKTYPHBIX
MokasaTejel (QUTOIUIAaHKTOHA, Ha ocHOBaHWMW maHHbIX 2003-2004 rr. ObuT mMpoBeneH



(baxTOpHBIN aHAJIN3 METOJIOM IJIABHBIX KOMIIOHEHT (puc. 6.1). OH mokasa, 4yTo Ha MepBbIe JIBE
TJIaBHBIE KOMIIOHEHTHI Mpuxonutcs 64% obmeit nucnepcun. [lepseiii akTop, Ha KOTOpBIi
npuxoautcss 33% oOmed aucnepcur u Haubosee TecHO cBsizaHHbld ¢ [10, OGuomaccoii
¢urorutankrona u  ¢durodnaremat, Chle, TN u mnpospaunHoctsio (tabm. 6.1), MOXHO
OTpeIeNIUTh Kak TpaaueHT Tpodpuu. Bropoii dakrop, oobsacHsrommid 31% obmieit qucnepcuw,
cieyer 0003HaunuTh Kak rpaaueHT pH. C HUM MON0XKUTENbHYIO CBSI3b NposiBisA0T TP, uncio
BUJOB B npobe u TN, a oTpULATEIbHYIO — CpEeIHUN 00BbEM KJIETOK B COOOIIECTBE U OIS
dutodmaremnar (tabm. 6.1). ns obewx oceil BbicOKHe (DaKTOpPHBIE HATPY3KH OTMEYCHBI Y
KOHLEHTpaLUu 00IIero a3oTa, IpUUeM €ro HanboJiee BbICOKAsl COIPSKEHHOCTh Ha0IIro1alach
c obmeit 6momaccoit puromnankToHa u cogaepxkanueM Chla, yto emie pa3 noaTBepKIaeT paHee
CIENIaHHBIE BBIBOJBI O BaAXHOW POJM O3TOr0 d3JeMEeHTa B  (YHKIMOHUPOBAHHU
paccMarpuBaeMbIX 3SKocucTeM. llpu 3TOM yka3aHHBIE Harpy3Kd Ha OCH M TIOJy4YEHHbIE
ypaBHEHHsI perpeccun Mexny omomaccoit ¢urormanktona, Chla u Ay.x 1 TN paccuuTanbl
npu mupokoMm auanazone cooTHomenuss TN:TP (ot 2 go 50). DTO NpOTUBOPEUUT MHEHHUIO,
YTO a30THOE JUMUTHPOBAHUE XapaKTEPHO, B OCHOBHOM, JJIs1 BOJZOEMOB ¢ oTHOIeHneM TN:TP
menee 10 (Sakamoto, 1966 u np.). He moarBepkmaercs TakX e BBIBOJ O TOM, YTO TpH
koHueHTpauusax TP menee 200 mMr/m® conepxanue docdopa Tydiie IpeCcKa3biBACT yPOBEHb
pa3BuTHA (DUTOTUIAHKTOHA, a TPHU OOJBIIMX — JIMMHTHPOBAHHE TEPEXOTUT K a3oTy (Seip,
1994), Tak ke Kak W 3aKJIIOYCHHE O TOM, YTO B OJUT0o- U Me30Tpodubx o3epax (TP mo 30
mr/m) cBs3b TN ¢ XJT0poGHIIOM a 1o cpaBHennio ¢ TP HesHaunTensHa (Downing, McCauley,
1992). B HAlINX HCCTIEOBAHMSX IPH pacueTax Koppessiuii kak npu TP < 30 Mr/m’, Tak u npu

3
TP < 200 mr/m”, Haubosee TecHas cBs3b Chla m Guomacchl (UTOIIIAHKTOHA HAOJIFOAANACh C
TN.

uBn
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Puc. 6.1. PacmnonoxeHue CTPYKTYpHBIX TIOKa3aTeJed H aOUOTHYECKHX (PaKTOpOB B
IIPOCTPAHCTBE NEPBbIX ABYX IIaBHbIX KOMIOHEHT B 2003-2004 rr. (Yciu. o6o3HaueHus: S —
Mpo3pavyHoCcTh Boabl, 10 — nepmanranaTHasi okucisiemoctb, TN — o6mmit azot, TP — obmuit
dochop, pH — pH Bompl, B — oOmiass Guomacca ¢urommankrona, Chla — comepxanue
xyjopopwia a, B xr —Omomacca durodmaremnsat, B xkr,% — mons ¢urodnaremisar B
cCyMMapHO# Omomacce, V — cpenauii 00beM KieTok ¢utorankTona, YBII — yucmo BuaoB B
po0e).

OnHOM M3 OCHOBHBIX JIMMHOJIOTMYECKHX XapakTepUCTHK cuutaercs pH Boxsl,
B3aMMOCBSI3aHHAs C TAKUMU OKAa3aTEeJSIMU KaK COJiepKaHUe THAPOKapOOHATOB (IEJI0UHOCTD),
KOHLIEHTpAIMs MOHOB KaJblLMs U MarHusi (AK€CTKOCTh) U CyMMa MOHOB (RJIEKTPOTIPOBOIHOCTD)



(Anexun, 1970 u np.). C pH Boap! nonoxxurenbHas CBsA3b MOJTydeHa JJIs YUCia BUJIOB B IIpooOe
U Apax. OTpuLATeNbHYIO CBSI3b C 3TOM OCbIO MPOSIBWIM OTHOCUTENbHAs Ouomacca
¢urodnaremnsaT u cpenHuii o0beM kieTok (uromankToHa. buomacca ¢uTONIAaHKTOHA U
conepxkanue Chla wm3Mensunch BIoJIL 000MX paccMaTpuBaeMbIX TpaaueHToB. Hanbosee
BbICOKHE (DaKTOpHBIE HATPY3KH XapaKTEpHBI IS OCH, OTpaxaromeidl Tpoduueckuid cTatyc
03€p, MEHbIIINE XapaKTEPHbI I OCH, cBsi3aHHOU ¢ pH. V3MeHenust cTpyKTypsl cOOOLIECTB U
OCOOCHHOCTH CE30HHOM [MHAMUKHM OHMOMacchl TaK)Ke 3aBUCEM OT JITUX MapaMmeTrpoB. B
HENTpaJIbHBIX 03€paxX OHM, B LI€JIOM, COOTBETCTBOBAJIM YK€ M3BECTHBIM MOJIEJIIM OCHOBHOU U
CE30HHOM CYKIIeCCUH (PUTOTUIAHKTOHA. B 3aKMCIIEHHBIX K€ BOJIOEMaX COCTaB JOMHUHHPYIOIINX
KOMIUIEKCOB, COCTOSIIIMKA  MPEUMYIIECTBEHHO U3  (GHUTOQIAre/uiaT pasHbIX OT/CJIOB
BOJIOPOCJIEH, MOCTOSSHHO MEHSUICS, KaK M 4YepeJIOBaHHE CIAJ0B M MOJABEMOB OMOMACCHI, T.€.
cyK1leccHs Oblia I0OCTATOYHO XaOTHYHOM.

BBIBO/IbI.

1. Bcero 3a mnepuox wucciemoanus B 03. Kmapa, Canxap, IOxop, Ilopumoso,
Csetnienbkoe, bonbmme u Masbie ['apaBbl oOHapyxeHo 354 TakcoHa BOJIOpPOCTEH
paHroM Hmwke poja. HamGonpmum BHAOBBIM OOraTcTBOM OTJIMYAIUCH OTJIEJbI
Chlorophyta — 168 TakconoB, Cyanophyta — 46 u Bacillariophyta — 45. OcHoBHBIMU
dakTopamu, OIpeneNIoIMMHI  cBoeoOpasue amprodiaop o3ep, ObLIM ypOBEHb
tpouu u pH Bomoemos.

2. Tlo conmepxanuro xjopodwiia g, WHTEHCHUBHOCTH (OTOCHHTE3a, CyMMapHOMH
NPOAYKIIMU 3a BereTanuoHHbi ce30H 03. lOxop u IlopumoBo oTHOCSTCA K
sBTpoHOMY THTY, a 03. Kmiapa, Canxap, Ceernenskoe, b. u M. T'apaBel — K
Me30Tpo(hHOMY.

3. Ce3onHast nuUHaMUKa OWOMacchl M CyKIeccusi (UTOIUIAHKTOHA B HEUTpabHBIX
o3epax Kmapa, Canxap, IOxop B 00mmx ueprax TMOBTOpsJia TaKOBYIO,
OOHApYXEHHYI0 B CTPaTU(UIIMPOBAHHBIX BOJOEMAaX YMEPEHHOW 30HBI Pa3HOTO
ypoBHs Tpodun. B crnabo3akucienHpix Bogoemax Ceernenbkoe, [lopumnoso, b. u M.
["apaBbl HE BBISBJICHO YETKUX 3aKOHOMEPHOCTEH CMEHbI JOMUHUPYIOIINX TAKCOHOB
Y CE30HHOM JMHAMHUKE OMOMACChl B pa3HbIE TO/bI.

4. B HeWTpaJbHBIX ME30TPO(HBIX BOJOEMAax BEAYIIMMHU TpyNIamMH 1O BKIaaAy B
CyMMapHyr0 OuomMaccy OBITM JUATOMOBBIC, CHHE3CJICHbIC, KPUNTO(DUTOBBIE
BOJIOPOCIH, & B HEUTPaJbHOM 3BTPOGHOM IMpeodiasaiy 3ejeHble, CUHE3eIeHbIE U
auatoMoBble. B crmabo3akucieHHBIX  ME30TPO(HBIX 03epax JAOMUHHPOBAIH
dutodnareATEl U3 OTAENOB PaPuIOPUTOBBIX, KPUNTO(PHUTOBBIX, 30JOTUCTHIX H
TUHO(HUTOBBIX BOJOpOCIEH, a B 3BTpPO(HOM MpeBaaupoBaiu paduao(UTOBHIE,
CHHE3eJIeHbIe, KpUNTO(PHUTOBBIE U TUATOMOBBIE BOJIOPOCIIH.

5. B BepTuKanbHOM paclpeleieHud OUoMacchl, CTPYKTYpPbl COOOIIECTB U MMUTMEHTOB
(GUTOIUIAHKTOHA BO BCEX 0O3epax B TEUCHHE BETETAIIMOHHOTO CEe30HA HAOIIOaach
3HAYHWTEJbHAS ~ HEOJHOPOJHOCTh. B 3BTpodHBIX  o03epax  (PUTOILTAHKTOH
KOHIIGHTPHUPOBAJCS, B OCHOBHOM, B IOBEPXHOCTHOM CJIO€, & B ME30TPO(HBIX —
OOBIYHO B 30HE METAJMMHHOHA WJIM B HWKHEH YacTH OSIWIMMHHOHA. B
OOJNBIIMHCTBE O03€p OTMEYEHO pa3BUTHE €IIe OJHOM TPYNNbl aBTOTPO(QHBIX
OpPraHu3MOB — AaHOKCHUTE€HHBIX (OTOTPO(HBIX 3€JIEHBIX CEPHBIX OaKTepuil,



colepKanmmx OakTepuoxjaopopuii  d, KOTOpble pa3BUBAIUCh B METa- W
TUIOJIMMHHOHE.

6. Conepxxanue XJjopoduuia ¢ B €IUHUIC CHIPOHl OMOMAcChl B CPEIHEM COCTABIISIO
1%. HaOmonmanace mpsiMasi 3aBUCHMOCTh ITOTO TIOKa3aTesii OT OTHOCHUTEIbHOMN
omomaccel  pauIOPUTOBBIX, 3€JICHBIX M  CHHE3CJCHBIX  BOJOPOCICH U
OTpHUIATENbHAs — OT aOCOJIOTHBIX €€ BEIMYUH Yy JIUHO(UTOBBIX. YjaenbHas
aKTUBHOCTh OMOMAcChl yBEIIMYMBAJIACh NPU BO3PACTAaHUM JOJH  3EJCHBIX
BOJIOPOCIIEH ¥ YMEHBIIIEHUH CPETHETO 00beMa KIETOK B aJIbIOLIEHO3aX.

7. B O6onpmuucTBe 03ep (Canxap, I[lopumoBo, Cemienbkoe, KOxop) B ¢oTnieckom
CJI0€ BOJIBI IPOJIYKIIHS TpeBbIIIaa JecTpyKIimio, B 03. b. ["apaBel HaOm01a710CH HX
oOpaTHO€ COOTHOIIIEHUE, a B 03. Kiiapa 3Tu npoiiecchl ObLIM cOaaHCUPOBAHBI.

8. Cpenn abuwoTMdeckux (akTOpOB HamOoJee TECHbIE 3aBHCUMOCTH OHMOMACCHI
¢uTOIUIAaHKTOHA, XJIOPOPWIUIA ¢ ¥ MHTEHCUBHOCTH ()OTOCHHTE3a YCTAHOBIICHBI C
coJiep>KaHUEM OOIILETO a30Ta.

9. Tlo mepe ymensienus: pH Bozibl B 03epax HaOMIOAAI0Ch CHUKEHHUE YKCJIa BUJIOB B
npo0Oe, pa3HooOpa3us, Ouomacchl (PUTOIUIAHKTOHA, MHTCHCUBHOCTH (DOTOCHHTE3a,
colepkaHusl XJopoduiana ¢ W yBENWYMBAINCH KOHIEHTpAUus (EeomUrMeHTOB,
NPOIIEHTHOE cofepkaHue (uToduaresuiiT B ajblOLEHO3aX U CpPelIHUN 00BeEM
KJIETOK BOJOPOCJIIEH.
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