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MACCOBOE PA3BUTUE 3EJIEHbIX HUTYATBIX
BOJIOPOCJIEV POJJOB SPIROGYRA U
STIGEOCLONIUM (CHLOROPHYTA) B
IIPUBPEJKHOWV 30HE IOJKHOI'O BAUKAJIA*

B pesynbTate wectunetHnx (2008—2013 rr.) nccnegoBaHWin MakpoOBOAOPOCHEN
nNpubpexxHoN 30HbI 3anagHoro 6epera HXXHOM KOTNOBUHbI balikana (McTok p. AHrapbl
— 3an. JINCTBEHHWNYHBIN, MEXOUCLUNIIMHAPHbIV NonuroH y M. bepesosoro, 6yx. Bornb-
wue KoTbl oT p. YepHow oo nagun BapHayku) obHapyxeHo, 4To Ha rnybuHe ot 0,3 oo
3,0 M BO BTOPOW NOSIOBUHE JleTa — OCEHbIo AOMUHUPYIOT BUAbI p. Spirogyra Link, pa-
Hee B 03epe He BCcTpeyaemble. M3yyeHne Guonorum Bogopocner B NpUpoaHon cpeae
1 B YCMNOBUSAX KyNbTYpbl NO3BOMNNMO NAEHTUMULMPOBATL OANH 13 AOMUHUPYIOLLNX BU-
pos kak S. fluviatilis Hilse. B 3oHe ypesa 6yx. bonblune Kotbl B Hos6pe 2012 r. Bnep-
Bble B MacLuTabe Bcel ByxTbl OTMEYEHO MacCOBOE pa3BUTUE OPYrON HUTHATOW BOAO-
pocnu — Stigeoclonium tenue (C. Agardh) K"tz. OueHeHbl MacluTabbl npoayLmpoBa-
HVSA NpeacTaButenew p. Spirogyra B pavioHe nccnefosanui. [okasaHo, 4To B Nepuog,
MakcumarnbHOro passutus (Hosi6pb) BOAOPOCM MOTyT co3gaBaTh hutomaccy o 317
+ 143 r/m? npn 100%-HOM NPOEKTUBHOM MOKPLITUN KAMEHUCTOro cybcTpaTta aHa.

Knrwouesvie cnosa: npubpesicnas 3o0na, 3eienvie HUM4anbvle 6000pOCau, MAcco-
soe pazsumue, Spirogyra, Stigeoclonium tenue, 03. Batixan.

MaKpOBOAOPOCAU SIBASIIOTCSI BaKHBIM KOMIIOHEHTOM II€PBUYHOTrO Tpoduue-
CKOI'O 3BeHa NPUOpEe’Xbsl 03ep U BOAOXPAHUAUIL, OHU OKAa3bIBAIOT BAMSHUE Ha
KHUCAOPOAHBIN M OMOTeHHBIN PeKUM, CAY KAT MUIel U yOe KUIeM AN OeCII03BO-
HOYHBIX. VI3BeCTHO, 4TO M3MeHeHHe TPOPUUECKOIO CTaTyca BOAOEMOB (B TOM
4HUCAEe U B Pe3yAbTaTe aHTPOIIOT€HHOT'O BO3AEMCTBUSA) MOJKET IIPUBOAUTE K Mac-
COBOMY Pa3BUTUIO HECBOMCTBEHHBIX UM MaKPOBOAOPOCAEHN, CMEHe aOOPUTeHHBIX
BHUAOB-AOMHMHAHTOB WAU K HapPYIUIEHUIO €CTECTBEHHOU AAST DKOCHUCTEMBI TIOSICHO-
CTU B UX pacupeperenuu [15, 23, 31, 34]. Beaukrie AMepuKaHCKUe 03epa SBASIIOT-
€ KAQCCHMYEeCKUM IIPUMePOM MacCOBOTO Pa3BUTHS 3€A€HBIX HUTYATHIX BOAOPOC-
A€, CBSI3@aHHOI'O C YBeAndeHueM OMOreHHOM Harpysku [16, 26—29, 38]. Bepero-
BBI€ CKOTIAEHUS AETPUTA, COCTOSIIME B OCHOBHOM M3 OTMEPIINX U IIePEerHuBalo-
IIUX TAAAOMOB BOAOPOCAEHN, MOTYT CO3AABaTh Cephbe3Hble TPoOAeMEl. V3BeCTHO,

* PaGoTa BBIMIOAHEHA B paMKax TOCOIOAKETHOTO TTpoekTa CHUOUPCKOTO OTAEe-
Aenust PAH Ne VIL51.1.10 «CoBpeMeHHOe cOCTOsSTHIE, OMopa3zHooOpa3re U 9KOAO-
s TpUOpe>KHOU 30HBI 03epa balkaay.
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YTO OTU IPOIECCHl HETAaTUBHO CKA3bIBAIOTCS Ha PEKPearMOHHBEIX CBOMCTBAX BO-
AOEMOB, BOAA CTAHOBUTCSI HEIIPUTOAHOMN AAS MCIIOAB30BAHMS B IIUIIEBBLIX I[EATX.
'HUIONTE BOAOPOCAM SIBASIIOTCSI OAHOM M3 OCHOBHBLIX IIPUYMH TaK HA3bIBAEMOTO
BTOPUYHOI'O 3arpsA3HEHMUS BOAOEMOB OPTAaHUUYECKUMHU BeI[eCTBAMHU U TI)KEeABIMHU
MeTaAAaMU, IIPU 3TOM MOIYT IIPOUCXOAUTH MAcCCOBBIE 3aMOPBI AOHHBIX >KHBOT-
HBIX U pBIO [24, 35, 36]. KpoMe TOTrO, THUIOIINE BOAOPOCAU SIBASIOTCS CyOCTPATOM
M Pa3MHO’KEHMS TaTOTeHHBIX OPTaHM3MOB KUIIIEUHOM MUKPOMAOPH! [21, 25].

Boablioe 3HaueHMEe MaKpPOBOAOPOCAEU AAST (DPYHKIMOHUPOBAHUSA NPUOPEK-
HBIX cooOmlecTB 03. balikaa mokasaHo paHee [5, 6, 9]. Xopollo U3ydyeHbl UX CUC-
TeMaTUYECKUU COCTaB, KOAMUYECTBEHHBIE NapaMeTPhl 1 OCOOEHHOCTHU OMOAOTUH
[3, 5, 8, 11]. B ropoBOM AMHaAMUKe pasBUTUS AOHHBIX MaKpPOBOAOPOCAEN o3epa
BBIAGASIETCSI ACTHUM MaKCHUMYM, KOTAQ KpOMe PacTyIIUX KPYTABIM TOA BHAOB, He
UMEIOIIUX IPKO BEIPAa’KEeHHBIX Ce30HHBIX KOAeOaHMM, B Macce OOHaAPy’KUBAIOTCI
BOAOPOCAHN C KOPOTKUM IIE€PUOAOM BereTallny, AQIOolliie OAWH MUK O01omacchl. B
9TO BPEeMsI YETKO BLIPA’KeHBI BCE IISITh M3BECTHHIX AA BaliKana CMEeHSIOMMXCS
110 BEePTUKAaAU PacTUTEABHBIX TogcoB [5, 8, 11]. CoBceM HepaBHO MOSIBUAUCH pa-
OOTHI, CBUAETEABCTBYIOIINE O HapyIIeHNM 30HAaABHOCTH pPaclpepeAeHUs MaKpo-
BOAOPOCAEN o3epa. B uacTHOCTH, COOOIIaeTcs: 0 3aMeHe B AeTHUM mmepuop 2011 r.
B palioHe 3aA. /AUCTBEHHUYHOI'O SHAEMUYHBIX BUAOB Draparnaldiodes, AoOMUHU-
PYIOILIUX B TPEThEM PACTUTEABHOM IOSICE, HUTYATOU BOAOPOCABIO Spirogyra sp.
0 HaxopKe B 2012 r. BOABIIOTO KOAWYECTBA CIUPOTUPHL, IPUKPEIIAEHHOMN K KaMe-
HHCTOMY CyOCTpaTy 3TOro 3aAmBa Ha rayouHe 0,3—0,5 M (B cocTase I pacTuTeAb-
Horo 1ogca) [3, 7]. Panee B oTkpeITOM balikare HUTH CHUPOTHUPHI TPAKTUYECKU
He BCTpedarucsh [5]. TakKe ymoMHUHaeTCs MaCCOBOe Pa3BUTHE 3eAeHOU BOAOPOC-
au Stigeoclonium tenue (C. Agardh) Kiitz. mo3anelt ocensto 2011 r. B ype3oBoi
30He napu sKuauiie (6yx. boabmme Koter) [3]. OTa BOAOPOCAB B 3HAUUTEABHOM
KOAMYECTBe OblAa OOHApy’KeHa Ha KaMHSX ype3a U HeOOAbIel I'AyOWHe B 3aA.
AuctBeHHMYHOM. MaccoBoe pa3BUTHE CTUTeOKAOHMYMa B ype30Bol 30He batika-
Ad TIPU OTCYTCTBUU OOBIYHOTO YAOTPHUKCA A0 HadaAa HAIIUX UCCAEAOBaHUM He OT-
MeuaAocCk. S. tenue BcTpedyaeTcsd B balikaae BAOAB CEBEPO-3alIaAHOTO ITOOepesKbsI
IOJKHOM KOTAOBUHEL, B @BI'yCTe — CeHTs0pe — Ha KaMeHHUCTOM CcyOcTpaTe Ha TAY-
ouHe 1,0—2,5 M, B 3TOT Xe IIePUOA OH OOMABHO BeretupyetT B p. boawmon Ko-
THHKe, BIajawollel B 0yx. boasmne KoTel [9].

Lleab HacTOsIIIEN CTAaThH — AQTH KPATKYIO XapaKTEePUCTUKY HOBOMY AAS IIPH-
Opexxbsa balikara SBA€HHNIO — CMeHe BUAOB AOMUHAHTOB (Ha mpuMepe 0yX. Boab-
mrie KoThl 1 3aA. AUCTBEHHUYHOI'O), IPUBECTU CBEAEHUS 110 SKOAOTUU IIPEACTa-
BUTeAeU popoB Spirogyra Link. u Stigeoclonium Kiitz., a Tak>Ke 0 UAeHTUPUKaA-
MU AOMUHUPYIOIIUX BUAOB pPopa Spirogyra.

Marepuaa u MeTOAMKa MCCAEAOBaHuU**. B paboTe MCIIOAB30BaHBI MaTepua-
ABI, noAydeHHBle B 2008—2013 rr. Kak IO HATypHBIM HAOAIOAEHUSM, TaK U B
YCAOBHUAX KYABTYDP. AASd CPAaBHEHUS NPUBOAATCS PE3YABTATHl aHAAKW3a IIPOO, CO-
Opanubix B 2003 1. B palioHe Me>KAUCITUIIAMHAPHOTO MOAUTOHa bepe3oBoro Ha
CTAHIIMAX TPAHCEKT, PACIOAOJKEHHBIX Hap rayomHamu oT 1,2 po 4,2 M. ITIpoOsr

** TToMoIIb B OTOOPE TTPOO M OPTaHU3AIUY SKCIEAUTINN OKa3aAu COTPYAHU-
xku AVUH CO PAH A. T. AyxueB u E. I'l. 3atinieBa. ABTOpEI OAQropapHE! K. 0. H.
A. C. KpaB1ioBOM 3a IJeHHBbIE COBETHI U PEKOMEHAAQIIUN.

16



O6was rugpodbuonorus

XpaHgaTca B QPOHAE Aa00paTOPUM OMOAOTUM BOAHBIX O€CIIO3BOHOUYHBIX AMMHOAO-
ruyeckoro uHctuTryra CO PAH (AMMH CO PAH).

MHoOroAeTHHE NOAEBBIE UCCAEAOBAHUS IPOBOAUAU Y 3allapHOIrO Oepera K-
HOU KOTAOBHMHEI 03epa, B 0yx. boabime KoTsl, oT p. HepHoil A0 Tapu BapHauku
(4—5 kM), Ha Oaze cranmonapa AMH CO PAH, a Takke B uctoke p. Aurapsl. Pac-
npepereHre MaKpo(UTOB M3yUYaAll Ha TPAHCEKTaX, PACIIOAOKEHHBIX NepIeHAU-
KYASIpHO AMHUM Oepera. CTaHAQpPTHBIE TPAHCEKTHI, KaK IIPABUAO, OBIAM AAMHOM
He MeHee 50—70 M 1 AOCTHUTaAM cBanra TAyOuH. OCOOEHHOCTH BereTallud MaKpo-
BOAOPOCAEH 000OMX POAOB B IIpeAeAax IMEPBBIX ABYX IMOSICOB PACTUTEABHOCTH
YCTaQHAaBAMBAAU Ha YKOPOUYEHHBIX TpaHceKTax (10—20 M) po rayoussr 1,7—2,0 m.
OT60p P06 TPOBOAUAM IIPU MOMOIIU aKBAAGHTUCTOB AUOO C IIOMOIIIBIO KaMHe-
IIYTIOB HECKOABKMX KOHCTPYKIIUM IIO 3apaHee 3apaHHOU cxeMe. OHa BKAIOYAAA:
1) BuAeOnIpOUAMPOBaHNUE TPAHCEKTEL, 2) OTOOP NPOO B IIpeperax KakKAOro oS-
ca Makpoguros, 3) MakpodoTorpadupoBaHue AAHAIIA(TOB U y4aCTKOB AHA B
MecTe 0T60pa MPo6 C MOMOIIBIO YIETHOM PAMKH MAOIMIaAbIo 0,25 M2 uAu Maci-
TaOHOM AMHENKU (AT OIIpeAeA€HUSs IIAOIIAAM IPOEKTUBHOTIO IIOKPBITHSI) U 4) OT-
OOp KOAMUYECTBEHHBIX ITPOO MeToAOM «stone-unit» [17] .

AAS onIpepeAeHUS TAOLIAAU IIPOEKTUBHOTO ITIOKPLITHS He MeHee TpexX KaMHel
c oOpacTaHueM, B34TBIX C Ka’KAOM 'AyOMHBI U MecTa, (poTorpadupoBarH, UCIIO-
AB3ySd MaclHITaOHYIO AWHeNKY. [Tromaak onmpepeAsaAn o MakKpodoTorpadusam c
HUCIIOAB30BAHUEM OPUTHMHAABHOM IIPOTPaMMEL Sponge area***. [TpumMeHeHue 3TO-
TO METOAA Ha APYIHX I'PYyIIax I'MAPOOMOHTOB, €r0 ONHMCAHWe M IIOCAEAOBATEAb-
HOCTb KOMIIBIOTEePHOU 006paboTKU poTorpaduii IpuBeAeHbl paHee [33].

bruomaccy usmepsaau Ha Becax luchi Sefi (IB-200H) (Anonus) u Adventurer
Ohaus AR 2140 (KuTati). OOpacTtaHue ¢ KaMHEW CUMIIAaAW CKaAbIIeAeM, TIaTeAb-
HO IIPOMBIBAAM B BOAE M OTAEASIAU OT TpuMecei. [Tepea B3BelIMBaHMEM U3AUNIIEK
BOABI YAQASIAU (DUABTPOBAABHOU OyMarou. AAs OIpeAeAeHHus CYXOU MacChl BOAO-
POCAM BBICYIIMBAAU B CYILIMABHOM IIKady npu TeMneparype 105°C B TeueHue
TpexX 4acoB.

AAd pacyeTa 4acTOThI BCTPEYAEeMOCTH BOAOPOCAEM TOTOBUAU BpeMeHHBIe
NPM>KU3HEHHbIEe IIpelapaThl C ABYX-TPEX TOYeK IIOBEPXHOCTH Ka’KAOTO KaMHS
(«cToyH-tOHHTa»). KOHKpEeTHOMY MeCTy M AaTe OTOOpa COOTBETCTBOBAAO 25—30
MUKpodoTorpadnii, BEIIOAHEHHBIX NIPU YBEAMYEHUSIX, AOCTAaTOUHBIX AAS OIIpe-
AEAEHUST BUAOBOM UAUM POAOBOM IMPUHAAAEKHOCTH MaKpOBopOpocAer (0T x200 Ao
x400). MukpodoTorpadnio yCAOBHO IPUPABHUBAAU K OTAEABHOM IIpobe, B Hel
OTMEeYaAU IPUCYTCTBUE UAU OTCYTCTBUE MHTEPECYIOIIUX BOAOPOCAEU. AN HEKO-
TOPBIX TTPOO (MUKpodoTOorpaduii) MIPOCUUTHIBAAN KOAMYECTBO MOMAaBIIUX B KaAp
HUTEN CIUPOTUPHI UAU CTUTEOKAOHNYMA, HAXOAUAN UX OTHOCUTEABHOE COAepIKa-
HUe (% OOIero KoAMdYecTBa MaKpPOBOAOPOCAeHN B Kaape). MukpodoTorpadpuu
TIOAYYEHBI C HCIIOAB30BaHHEM CBETOBBIX MUKpocKonoB Olympus CX 21 u Meiji
Techno npu yBeanuenuu ot x40 po x400, poroannaparos Olympus C-3040 ¢ do-
ToHacapkou NY 2000S 01705 u SONY Cyber-shot. Bcero npoanaausuposaso 135
npo6 u 6oaee 2000 MukpodoTorpaduii.

*** Pazpaboruuk mporpammbl K. TT. Bykimyk.
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KyabTMBUpPOBaAM BOAOPOCAU B YallKax [leTpw mpu ecTecTBEHHOM OcCBelle-
HUU U KOMHATHOU TeMIlepaType Ha IIOAOKOHHHMKe Aa00paTOPHOM KOMHATEHL C ce-
BEPHOU CTOPOHHI 3paHMd. CHavana MX IOMEIIaAr B YAIllKU C O3ePHOM BOAOH, 3a-
TeM IOCTeIleHHO AOOaBASIAU MUTATEABHYIO cpepy Z-8 [30], uMerollyio akTUBHYIO
peaknuio (pH) cOOTBETCTBYIOIYIO TAKOBOM MCXOAHOU BOABL. TaKue cMellaHHBIEe
KYABTYPEL B AQABHEHIIIEM CAY KUAU AT U3YUeHUS SKU3HEHHOI'O IIMKAQ BOAOPOCAHT
U ee UAEHTUDUKAIUN.

AAS TUADOXMMHYECKOTO aHaAM3a BOABI OTOMPAAU ABa BUAA IIPOO: IIOBEPXHO-
CTHBIE U IPUAOHHEIE, IIOCAEAHNEe — IIPU IIOMOIIY aKBAaAQHTHUCTOB AUOO BPYUHYIO,
AByMd mmpunamu, oobeMoM 300 MA KaKABIHM, 3aKPEIIACHHBIMYA Ha LIeCTe AAMHOM
1,5—2 M. AHaAU3 BBEIIIOAHEH OOILIENPUHATHEIMUA B XUMUU IIPECHBIX BOA METOAAMU
[10, 12]. TIpepBapUTEeAbHO MPOOBI (PUABTPOBAAU OT B3BecU udepe3 MeMOpaHHBIe
(moankapOoHaTHBIE) (DUABTPELI ¢ AameTpoM nop 0,45 MKM.

Pe3yasmamust uccaedosanuil u ux oocyrcoenue

B 2009 r. npu nccAepOBaHUM AOHHBIX aAbIOIleHO30B B 0yX. boabuime KoTwl u
ee IIPUTOKAX B HE3HAUUTEABHOM KOANYECTBE OBbIAM HAUAEHBI BOAOPOCAHU P. SpPIro-
gyra. B panpHelIIeM OHU OBIAM MAEHTU(MUIIMPOBAHHEI Kak S. varians (Hass.)
Kiitz. (puc. 1, r, g, e), KoTopas pa3BuBaeTcs B pekax boabmont Korunke u Yep-
HOU, u S. porticalis (O. Miill.) Cleve, oburaromas B parioHe ycTbsa p. Manrou Ko-
THUHKU. B p. JKuauiile Tak>ke peruCTpUPOBAAUCH CTEPUABHBIE HUTHU CIIMPOTUPHI,
Mopdororuuecku 0An3Kue K S. varians u3 pek YepHout u boabmou KoTuHk.

B AeTHe-ocenHun nepuop 2011—2012 rr. mo BceMy MeAKOBOABIO O0yX. boasb-
mre KOTH, TAe PaCIIOAOKEH OAHOUMEHHBIN ITOCEAOK, Y>Ke HaOAIOAAAN MaCCOBYIO
BeTeTalnIo Yy>)KEPOAHBIX A 03€Pa BOAOPOCAEH p. Spirogyra. OHYU HaYMHAAU MH-
TEHCUBHO Pa3BUBATLCSI A€TOM IIPU TeMIlepaType BOABI Bbille 10°C, pocTuras
MaKCUMaABHOU OMOMAcCChl B HOAOpe IIpU TeMIlepaType BOABI OKOAO 4°C. B 3um-
HuM nepuop, (t ~ 0°C) B mpubpeskbe TakyKe OTMedaAuCh He3HaUUTEAbHbIe CKOTIAe-
HUS CIUPOTUPHI. AHAAOTMYHAs KapTUHa HaOAIOAAAACh U B MEAKOBOAHOM 30He
3aA. AUCTBEHHUYHOTO B IIEPUOA OTKPHITOM BOABI 2012 r. BuoMacca 3Tux BopOpoC-
A€l B OCEHHMI MIePUOA COMOCTaBUMA C MAKCUMAABHBLIMU 3HaueHusMu (210 r/m2)
OOBIUHOTO OOUTATeAsI YPe30BOM 30HHL 03epa U. zonata B ero AeTHUM IIUK Pa3BU-
THs (Taba. 1).

[MTpu n3y4yeHUN >KU3HEHHOI'O IIUKAA BOAOPOCAEN B YCAOBUSAX KYABTYPHI OBIAO
06Hapy>KeHO, UTO 10 BCeMy IT00epesKbio AOMUHUPOBaA paHee He 3aperucTpupo-
BaHHBIN B 03epe BUA Spirogyra fluviatilis Hilse [37] (cM. puc. 1, X%, 3, u). OH Takxe
He OBIA BCTPEYEeH HU B OAHOM M3 MPUTOKOB O6yX. boabwire KoThr.

Kaxk usBecTHO, S. fluviatilis — MMUPOKO pacIpocTpaHeHHasi BOAOPOCAL, OOU-
TAIOIad B TEMABIM IIePUOA FOAQ B 03epax, pekax u pyubax [18, 32]. HacTo macco-
BO€e Pa3BUTHE IIPEACTaBUTEAEM p. Spirogyra yxyalllaeT KaueCcTBO BOABI [1, 14 u
Ap.]. Hanpumep, yBeAndyeHrne OOMAUSA HUTYATBIX BOAOPOCAEU POAOB Spirogyra u
Zygnema Ag. B amTopaau 03. Konecyc (Conesus Lake, CIIIA) mpuBeAo K u3MeHe-
HUIO 5KOAOTMUYECKOI'O CTAaTyCca 3TOU 30HBI U MOJKET OKa3aThb KAaCKAAHBIM d3deKT
Ha 3KOCHCTEMY 03epa B IIeAOM [14]. ABTOPHI CBSA3BIBAIOT 3TO IBA€HUE C KOHTPO-
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1. ®oro mpudpexbst 03epa U MEKpodoTorpadun Bogopocieit: a — mosic Stigeoclonium tenue (CTpenkn) B
npubdpexse 03. baiikan, 6yx. bonsmue Koter; 6, 6 — S. tenue, x100, x400; 2, 0 — Spirogyra varians n3 p. bo-
npinoit KOTHHKH: BereTaTUBHBIC HUTH (2), KOHBIOTAIHS ¢ 3urocnopamu (0), x400; e — S. varians n3 p. Uep-
HOI1: KOHbOTaLws ¢ 3urocrnopamu, x400; orc, 3, u — S. fluviatilis n3 6yx. Bonbume KoTsl: BereraTnBHbIC HUTH
(orc), KOHBIOTHpYIOLKE HUTH (3), X400, KoHBIOTaIus ¢ 3urocnopami (u), x100.

AUPYEMOM TMAPOMETEOPOAOTHIYECKUMH COOBITUSIMHU BOAHOCTBIO IIPUTOKOB, IIPU-
BHOCSIIIINX 3HAYUTEABHOE KOAMYECTBO PAaCTBOPUMEIX opM docdopa U a3oTa.

[Mokazano, uto S. fluviatilis ”YHTEHCUBHO pPa3BUBAETCs A€TOM B BOAAX, H6ora-
TBIX a30TOM U gochopoM. [Ipu 3TOM Ba’KHBIM (DAKTOPOM AAS YCIIEIIHOIO IIO-
TpeOAeHUSI MUTATEeABHBIX SA€MEHTOB BOAOPOCASIMU U MHTEHCUBHOCTU UX (POTO-
CHHTEe3a SIBASIETCS YMepeHHast CKOPOCTh TedeHus (ot 12 po 15 cm/cex) [18, 19].

CrepuAbHBIE HUTH CIIUPOTUPHI B 03. balikaa oTMeUYeHbl MHOTUMU aBTOpPaMu
[5, 6, 8 1 Ap.], OAHAKO ee MacCcoBOe Pa3BUTHE paHee HUKOTAA He PerucTpupoBa-
Aoch. HepoCTaTOK peryAspHEBIX HCCAEAOBAHUN AOHHBEIX MaKPOBOAOPOCAEH 3a II0-
caepHHE 15 AeT He MO3BOASIET TOYHO YCTAHOBUTH HAYaAO OOCY>KAQeMOro sBAe-
HUd. B cBg3U € 3TUM OBIA IPOBEAEH aHaAM3 IIpo0, oToOpaHHbIX B 2003 r. O6HaApYy-
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1. IInomans npoekTUBHOTO MOKPBITHS U Macca S. fluviatilis (ocens 2012 1.)

TTpoekTuBHoe | Coipas macca, | Cyxas macca,
Aara MecTa oT6opa P b ' yX '

noKkpeITHE, % r/m?2 r/m2
18 centabpsa byx. boabmmue KoOTEL, 53 = 13,5 190 = 70 33,90 +=
HAIpOTUB OMOCTAHIINH, 12,65

rayouna 1,0—1,6 m

9 HOs0ps Byx. Boaslme KoThr, 72 = 27,5 176 = 91 31,45 +=
HAIIPOTUB CTalMOHapa 18,44
AMH CO PAH, rayou-
Ha 1,0—1,5 M

26 HOsI0ps 3an. AMCTBEeHHUYHBIN, 89 = 23,6 317 = 143 56,62 =+
HanpoTuB baliKaabCKO- 22,67
ro Myses, rAyOuHa
1,0—1,5 M

KEHO, 9YTO B COCTaBe MaKPOBOAOPOCAEU BCTEUYAAUCH AUIITHL EAMHUYHBIE CTEPUADL-
HBIe HUTHU P. Spirogyra. B uctoke p. AHrapsl (Bo3ae nupca balikaabCKoro Mmy3es B
noc. AMCTBSIHKE) IIOCTOSTHHOE IIPUCYTCTBUE HEOOABIIOTO KOAMYECTBA ITUX BOAO-
pocaelt MBI peructpupoBaru ¢ 2008 r. Bce 3TO CBUAETEABCTBYET O TOM, 4TO pas-
BUTHE IIpeACTaBUTeAeM p. Spirogyra B AuTOpaAmu 03. balikan nprobpeao Macco-
BBIM XapaKTep AUIID 3a TTOCAEAHTE HECKOABKO AeT.

Eme opHa HexapaKTepHasi Aasi MakpodguToB batikara 0COOEHHOCTH paclipe-
AereHUs Oblra OOHapyskeHa B HosaOpe 2011 r. B mapu YKuaumie (0yx. boabmue
Kotsl). BOABIIMHCTBO KaMHeN, PacIIOAOKEHHBIX B 30He ype3a, 0biAu Ha 100% mo-
KPBITHL IpKO-3eAeHBIM obpacTtanueM [3]. BHenrHe 5Ta 30Ha HUYeM He OTAWYAAacCh
OT TUIIMYHOTO AASI OTKPBITOTO baiikaaa 1-ro mosica, cocrosiero us U. zonata (cM.
puc. 1, a). MUKpoCKOIMYeCKUN aHaAW3 IToKa3an, YTo oOpacTaHue IIPeACTaBASET
COOOM HUTHU 3€A€HOM BOAOPOCAHM, OIIPEAEAECHHOU Kak Stigeoclonium tenue (cM.
puc. 1, 6, B).

B HOs0pe 2012 r. anarornuHble padbOTH IpoBoAuAUChH B FO>kHOM Baiikane, B
TOM umcAe O0yX. Boasmine KoTel B palioHe p. HepHol pA0 ntapedt Baprauku u CeH-
HOM. MHUKpOCKOIINUYeCcKoe NCCAeAOBaHNe KaMHeM, PacllOAOKeHHBIX B 30He ypesa
nokasano, uro oopactanue Ha 90—100% cOCTOSIAO M3 HUTYATHIX BOAOPOCAEN P.
Stigeoclonium u Ha 10% u menee — u3 Ulothrix. CpepHss chIpast OuoMacca nep-
BOrO COCTaBAsIAA 322 = 58 r/M2. TIpo6EL, B3AThHIE B ype30BoH 30He napu Kuauiie
Oyx. boabmme KoTel B 2013 r., TaK)Ke COAeprKaAM 3HAUUTEAbHOE KOAUYECTBO HU-
Tel CTUTeOKAOHHYMaA.

TaxuM 06pa3oM, MOJKHO CAEAATh BBIBOA O CMEeHe AOMUHUPYIOIIEro BUAA IIep-
BOTO PACTUTEABHOIO IIOSICA OTKPBITOrO balikana, MPOUCXOALAIEN IIO3AHEHN oce-
HBIO, K&K MUHUMYM B IIpeAeAax IeAoMr OyxTwl B nepuop 2011—2013 rr. Macco-
Bble HAXOAKHU CTUT€OKAOHMYMa B IIpo0ax U3 ype30BOM 30HHI 3aA. AMCTBEHHUYHO-
ro, a TakykKe ero 3HauUTeAbHOe KOAWYECTBO B Ae€THe-OCeHHHUX cbopax 2013 r. B
ype30BOY 30He 3allapAHOTOo I106epeskbsi Maroro Mopsi 1 ceBepHOM OKOHEYHOCTHU
Barikana (y4acTok MeXAy ropopamu CeBepoOalKaAbCKOM M Hu>KHeaHTrapCcKoM)
3HAUUTEABHO PACIIMPSIOT MAcCIITaOBbl 3TOrO HOBOTO AAA Ballkara siBAeHUS.
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2. ITogsoHas GporockeMKka U MUKPO(OTOrpad i JOHHBIX BOJOPOCIIEH: @ — MacCOBOE Pa3BUTHE CITHPOTHPHI
Ha KaMeHUCTOM cyocTpare B OyX. bompmmme Kotsr, Host6ps 2012 1., Tory6mna 1,0—1,5 M; 66 — prMeps! MHK-
pocdororpaduii ¢ pa3HBIM OTHOCHTEIBHEIM OOHIMEM BOJIOPOCIIeH Ha penapaTax: 6 — HUTYAThIe BOJOPOCIN
pona Spirogyrac — cmemanusle oopactanust: [ — Ulothrix zonata; 2 — Spirogyra sp.; 3 — Fragilaria sp.

YTo >XKe BBI3BAAO CAOJKHUBIIYIOCS cuTyaruio B barikare? OAMH U3 BapruaHTOB
OTBETa B OTHOIIIEHUM CTUTEOKAOHWYMa MOXKET OBITh BeChbMa ITPOCT: MAaAOBEPOSIT-
HO, HO BO3MOJ>XHO, 4YTO HpeABIAYH_H/IMI/I NCCACAOBAHUAMU HE OXBATBIBAACSA ITO3A-
He-OCeHHUU Mepuop. TakKe He UCKAIOUEHO, YTO 3TU BOAOPOCAM ITPOCTO MPUHU-
MAAUCH 3a YAOTpI/IKC — BeAb 663 MI/IKpOCKOHI/I‘IeCKOI‘O NCCAEAOBAHUA 06a TUIIA
oOpacTaHus MPaKTUUYECKU HEePa3AUIUMEL.

Bo3MoO>KHBIE IPUYKUHBI MACCOBOTO PAa3BUTHS HECBONCTBEHHBIX A 03epa BU-
MOB AeTde BCETO CBECTU K aHTPOIIOreHHOMY (DakKTOPy. ABTOPEI [7], HAOAIOA@BIIINE
TaKoe SBAeHUe B palloHe IIOC. AUCTBSIHKA (3aA. AUCTBEHHUYHEIN), CBSI3aAU €ro C
BO3pacTaHueM OMOTeHHOU Harpy3KHU Ha IPUOPE’KHYIO 30HY B PE3YABTATE YBEAU-
4eHHsd NOTOKa TypucToB. Ho, Kak CAepyeT M3 TMAPOXMMHYECKUX UCCAEAOBAHUH,
HU B patioHe M. bepe3oBoro, Hu B Oyx. boabIne KoTel He OTMeueHO 3HaUUTeAb-
HBIX U3MEHEHNU B OMOTeHHOU Harpys3kKe IO CPaBHEHUIO C TakKoBoU B 1950-e m
1960-e ropBl, caysKalime (QDOHOBBIMHM AAS AQABHEMIINX HCCAepoBaHubt [4, 13].
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2. KonunenTpamnusi XuMU4eCKHX KOMIIOHEHTOB B mpuope:kHoii Boje (1 M ot Oepera)
3aJ1. JIuctBeHHn4yHoro u 0yx. boabmue Korsi

Byx. Boabmme KoTbl 3aA. AMCTBEHHUYHBII
Aara Puw | CyMya Ny, I10, Mr Pusme | CyMMa Ny, | T1O, Mr
MKT/AM3 mr/am3 O/pm3 MKr/aM3 mr/pM3 O/pm3
2011 r.
UIOHDL 0—4 0,01—0,01 0,93—0,94 X X X
aBTyCT 0—4 0,03—0,08 0,63—1,1 X X X
CEeHTSI0Pb 1—7 0,01—0,05 1,01 10 0,10—0,11 1,24—1,86
HOSIOPB 4—8 0,04 0,92 8 0,12 0,92
2012 r.
WIOHDb 3—7 0,03—0,07 0,92—1,77 X X x
WUIOAD 1—7 0,04—0,1 0,69—1,58 5 0,13 0,85
CEeHTSIOPb o—7 0,02—0,04 0,69—1,27 2—5 0,17—0,32 1,7—1,9
7 HOSIOPS 6—11 0,03—0,1 0,69—1,27 10 0,14—0,16 0,88—1,00
26 HOsAOpS* X X x 8—10 0,09—0,18 0,69-2,00
X x X 4—10 0,08—0,62 1,33—4,61

ITpumeuanue. [10 — nmepMaHraHaTHast OKUCASIEMOCTb; X — UCCAEAOBaHUs He IPOBOAUAHY; ¥ OT-
60p IPUAOHHEBIX TPOO BOABI IINIPUIIAMU BOAU3U KaMHeN ¢ 0OpacTaHUSIMU.

Brino mokaszaHo, 4ToO copepykanue pocaTHOro Pocdopa B IPUOPEKHBIX BOAAX
o3epa u B 100 M OT ypesa OBIAO HEBBICOKUM — 1—6 MKr/AM3 [13] 1 TOABKO B Bope
3aA. AMCTBEHHMYHOIO OHO BO3pacTaro Ao 10,5 mxr P/am3

Hare mccaepoBaHMe XUMUN BOABL ITOKA3aA0, YTO KOHIIEHTPAIUs MUHEPAAb-
HOrO (pocdopa B NpuOpe>kHON Bope B OyxX. Boablnne KoOThl B AeTHUE MecCsITbI
CHUJKAAACh AO HYAEBBIX 3HAUEHUM, @ OCEHBIO AOCTHUTarda MaKCHUMaAbHBIX —
11 mxr P/am3 (Taba. 2).

B npubpe>kHOoU BoaAe 3aA. AUCTBEHHUYHOIO KOHIeHTpanusa gocdaroB AeTOM
He oImycKarach Huxe 2 MKr P/am3, a ocenbio He mpessbiimara 10 Mxr P/am3, co-
AeprKaHue MUHEPAABHOTO a30Ta OBIAO B 2—8 pasa BhIlIe, 4eM B OyxTe. B mepsom
caydae 70—95% cyMMapHOTO KOAWYECTBA COCTABASIA HUTPATHBIM a30T, BO BTO-
poMm aTa popma npeodrapara TOABKO B AeTHHe Mecdllbl. B Hauane UIOHS U CeH-
TA0pe — HOsAOpe B IpUOpeskHOM BoAe OyX. boabimue KOTBEI AOAT aMMOHUNMHOTO
YBEeAUUMBaAACh A0 60% 0O11Iero copepsKaHUsa MUHEpPaAbHOro azora. CopeprkaHue
OpPraHUuYEeCcKUX BeIeCTB B IPUOPEKHOU BOAE 3aAUBOB B A€THE-OCEHHUU IIEPHUOA,
He npesbimano 2 mr O/am3 (o I1O). OAHAKO OCEHBIO, IPU OTMUPAHUK M PA3AO0-
JKEHUU MaKpPOBOAOPOCAEH, B IIPUAOHHOM BOAE (IIPOOBI, OTOOpAaHHbIE IIITPULLAMHA)
STOT TOKAa3aTeAb Bo3pacTan A0 4,6 mr O/am3, a copepKaHue MUHEPAALHOTO a30-
Ta — A0 0,62 Mr N/am3.
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Y 3anmapHOro 6epera ot Oyx. ITecuanol A0 3aA. AMCTBEHHUYHOI'O CYIECTBYIOT
0OAACTH C YCTOMUYMBBIMU TedeHUsAMU. [IOAO ABAOM CKOPOCTb AOCTHUTraeT
9—10 cM/ceK, B IepuoA OTKPBITOM BOABI OHAa Ha OPSIAOK BEIIIE [2], TO eCThb mpe-
BBIIIIAET ONTUMAAbHEIE (OT 12 A0 15 cM/CEK) AAST YCIENTHOTO POCTa BOAOPOCAEH.
TeMm He menee B FO>xaoMm batikaae oTMeueHa MHTeHCHBHAas Beretanusa S. fluviati-
lis. B 3aanuBax BAUSHUE [TUKAOHUYECKHUX TeYeHUU BhIpa’kKeHO caabee, CIIUPOTrUpHI
pa3BUBAIOTCS B IPUOpPEsKHOM moaoce mupuHon 20—30 M.

Ha coBpeMeHHOM 3Tare OIeHUTh TPUIUHBI CUTYalluH, CAOKUBIIIEHCS B AUTO-
paam o3epa balikaa, ¥ AaTh HNPOTHO3 HENPOCTO. MOXKHO IIPEAIIOAOKUTH ABE
OCHOBHBIE IIPUYMHBI MaCCOBOT'O PA3BUTHUS Uy KEPOAHBIX AASI O3epa HUTUYATHIX BO-
Aopocael. Bo-epBBIX, 3TO MOKET OBITH CAEACTBHEM €CTEeCTBEHHOU ITUKAUYHO-
CTH B UX PA3BUTUU IIOA BO3AENCTBUEM IAOOAABHBIX (DAKTOPOB, HAIIPUMep KAUMa-
TUYECKUX. BO-BTOPEIX, MacCoBOe Pa3BUTHE CIIMPOTUPHI 3a49aCTyIO MPUYPOUYEHO K
MeCTaM IIOBBIIIIEHHOM KOHIIeHTPaluu OMOTeHHBIX 3A€MEeHTOB, OOYCAOBAEHHOH, B
YaCTHOCTH, COPOCOM HEAOCTATOUHO OUYUIIEHHBIX CTOYHBIX BOA, [20, 22]. Haceaen-
Hble ITyHKTHI, pPaclioAararoniyecs B IpUOpesKHOM 30He 03. balikaa, Kak IIpaBUAO,
He UMeIoT IeHTPAaAN30BaHHOW CHUCTEMBI OYNCTKU OBITOBBIX CTOYHBIX BOA. Koaun-
YeCTBO YaCTHBIX TOCTUHHUIL U TYPUCTOB 3a MOCAEAHUE T'OABI BLIDOCAO B HECKOABKO
pa3. 'pyHTBEI HAABOAHOM U 3alIA€CKOBOM 30H SIBASIOTCSI CBOeOOPa3HBEIM OydepoM,
(PUABTPOM, 3AIUINAOINIAM YUCTOTY O3€epP, OAHAKO UX (PUABTPAIJMOHHAA CIOCOO0-
HOCThb SBHO OTrpaHuyeHa. B 3an. AUCTBEHHHMYHOM IIPeAEA 3TOM CIOCOOHOCTH,
MIO-BUAUMOMY, y>Ke IpeBbiieH. [To HallluM AaHHBLIM, B IIOPOBBIX BOAAX 30HEI 3a-
TIAECKQ, a TaK’Ke B Ipo0ax NPHUAOHHOMN BOABI Ha MEAKOBOABe OyX. boabmue KoTel
U 3aA. AUCTBEHHUYHOIO B AeTHUMN nepuop 2010—2013 rr. peryaapHo oOHapy >Ku-
BAAMCh CAEABl (PEKAABHOIO 3arpsi3HeHHs, OOYCAOBAEHHOTO IIPEKAE BCEro Iac-
CUBHOU (DUABTPAlMel CTOUHBIX BOA IIPUOPESKHEBIX TIOCEAKOB. Hanmpumep, B HOs10-
pe 2012 r. KOAM4eCTBO TEPMOTOAEPAHTHEIX KOAUPOPMHEIX OakTepuii (TKB) u 28-
TEPOKOKKOB B ITOC. AUCTBAHKA, B AYHKe, BEIKOIIAHHOU Ha NASKe, OBIAO OYEHB BEI-
cokuM (coorBeTcTBeHHO 15 000 1 3700 KOE/100 MA). 3HauuTEeAbHOE KOAUYECTBO
o0mux KoAugopMHBIX O6akTepuii, TKB 1 3HTEPOKOKKOB B 3TO >Ke BpeMs OBIAO
OOHapy’>KeHO U B TpoOax NPUAOHHOU BOABI, B3SATHIX IIIIPUIIAMU: COOTBETCTBEHHO
210, 80 u 66 KOE/100 M.

3aKxatouenue

MHoronethue (2003, 2008—2013 rr.) uccnepgoBaHus CTPYKTYPbl U KOMMYECTBEH-
HbIX XapaKTEPUCTMK MAaKpOBOJOPOCHeN NpUBpeMHON 30HbI 3anagHoro 6epera roxx-
HoM KoTnoBeuHbl balikana nokasanu, yuto Ha rny6uHax ot 0,3 go 3,0 m (1 6onee) Bo BTO-
[pPOM MOSIOBMHE NETa — OCEHbIO JOMUHUPYHOT HE OTMEYAEMbIE PaHEE B O3epe BUfbI P.
Spirogyra. N3yueHue 6uonorum Bogopocnen B NpUPORHON CPERE M B YCIIOBMUSX Kynb-
TYPbl NO3BONMMMO MOEHTUDULMPOBATL OAMH M3 JOMUHUPYHOLLMX BUAOB Kak S. fluviatilis
Hilse. 1ot BMA, nprBOgMTCS Ans doriopbl 03epa BrepBbie M MOKa B NMPUTOKax uccregye-
Moro pakoHa He obHapyxeH. B nepuon makcumanbHoro passutus (Hosbpb) Bromac-
ca Bopopocnei moxeT gocturats 317 = 143 r/m2 npu 100%-HOM NPOEKTUBHOM Mo-
KpbITMM KameHucToro cybctparta gHa. B 3oHe ypesa 6yx. bonbme Kotbl 1 3an. JlucT-
BEHHMYHOrO OTMEYEHO MAacCOBOE PasBMTME M APYroM HMTHaToM Bogopocnm — Stige-
oclonium tenue (C. Agardh) Kutz., koTopas paHee BcTpevanachk B o3epe Ha rinybuHe
1—2,5 M, a B 3aMeTHOM KonuuecTBe pas3BuBanacb Tonbko B p. bonbwoi KoTuHke.
OceHblo NpU OTMMPAHHMK M Pa3MOIKEHUM MAKPOBOJOPOCNEN B MPUOOHHOM BOAE NPOUC-
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XOOMT 3HA4YMTEINnbHOE YyBEelIM4YeHne copeprraHusa OpraHnyYecKmx BelwecTtB (B 2,0—2,5
pasa). MNonyuyeHHble pe3ynbTaTbl, HAPAAY C NUTEPATYPHbIMU CBEAEHUSIMU, CBUOETENb-
CTBYIOT O Hadane eBTPOdMKaLMM YHacTKOB NpubpexHoi 30Hbl barkana, npuypouer-
HbIX K PSiAYy HacerieHHbIX MyHKTOB.

*k

Y cmammi nasedeno mamepianu wo0o mMacoeo2o po3sumxy y npudepexcHiil cmysi
nigdennoi yacmunu 03. Bavikan numuacmux éodopocmeii p. Spirogyra, siki paniuie 8 03epi
He 3ycmpiuanucs, ma Stigeoclonium tenue y opyeiti nonosuni rima — socenu. 062080pioio-
MbCsl NPUYUHU YbO20 AGULYL.

*%

Paper deals with unusual mass vegetation of filamentous microalga of the gen. Spirogy-
ra and Stigeoclonium tenue in late summer — autumn in the coastal zone of the southern
section of Lake Baikal over the years 2008—2013. Probable reasons of this phenomenon
are discussed.
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