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Bunwr pona Aphanizomenon mupoKo pacnpocTpaHeHbl B KOHTHHEH-
TaJIbHBIX BOJOeMaX IuiaHeTbl. JIJids MHOrMX M3 HHX OXapaKTEpPHO Mac-
COBOe pa3BHTHe. P mraMMoOB npoAyuuMpyIOT TOKCHHBI, BpEIOHbIE IJIs
yesioBeKa M >KUBOTHBIX. Ha mpoTskenun XIX — Hadvana XX BEeKOB poj,
HacuuThiBaJg 6 BunoB (Bornet, Flahault, 1886; Forti, 1907; Geitler, 1932,
M Ap.), B KOHIIE IPOILLIOr0 CTOJETHSA B CBSA3H C ONMHCAHHEM HOBBIX BH-
JI0OB, U3MEHEHHUEM CTATYCa €ro BHYTPHUBHJOBHIX TAaKCOHOB M IlepeMellie-
HUSA HEKOTOPBIX BHAOB U3 poaa Anabaena —6osee 20 (Kucenes, 1951,
1955; IIpomkuna-JIaBpenko, 1962; ITpomkuna-JIaBpenko, MakapoBa,
1968; Horecka, Komadrek, 1979; Komarek, 1984a, b; Komarek, Kov4cik,
1989; Watanabe, 1991; Komarkova-Legnerovd, Cronberg, 1992; Kling et
al., 1994, u ap.). B Bogoemax Cesepo-3anana 1o HelaBHEro BpeMeHHU ObL
n3BecteH 1 Bun Aphanizomenon flos-aquae ¢ 1ByMsi BHYTPHUBUIOBBIMU
takcoHaMH f. flos- aquae u var./f. klebahnii (cM. 0630p: Banamosa u ap.,
1999). BnocneacrBuu asropoM Obuin yka3aHbl A. elenkinii, A  flexuo-
sum, A. gracile (O630p coctosiHus ... 1979, 1980-1982; Banamosa u
ap., 1999; Benskosa, 2000) u E. K. JIaare (2003) — A. issatschenkoi. B
CTaTbe NMPUBOIAATCH Pe3y/bTaThl HHBEHTAPU3ALHMH, H3ydYeHus: MopdoJio-
MM ¥ PaCIpPOCTPaHEHUs BUIOB 00CYK1aeMOro pojia, roJiydYeHHbIE B PaM-
KaX IOArOTOBKH KpHUTHYECKOU obobiaromieit cBojkn «Bomopociu, BHI-
3uiBaoye “npeteHue” BogoeMoB Cesepo-3ananaa Poccun». B Heit Takke
000011IeHbI JINTEPATYPHBIE JaHHBIE N0 OOIEMY reorpacgdHu4ecKOMy pac-
IIPOCTPAHEHHUIO, 9KOJIOTHH U TOKCHUYHOCTH BHJIOB.

PaboTra ocHOBaHa Ha MaTepHaJaX, cOOpaHHBIX B 1977-1982 u B 1989-
2002 rr. B GoJiee yem 200 pasnoTunubix Bogoemax Cankt-Ilerepbypra,
Jlennnrpaackoii, IIckosckoit 1 Hosropoackoit obsacreit. ITomumo co6-
CTBEHHBIX COOPOB MCIIOJIL30BaHbI KOJLJIEKIMY BoTaHn4ecKoro HHCTUTYTA
uM. B. JI. Komaposa (BIH) PAH, UncturyTa o3eposenenus (110) PAH,
3oosnornyeckoro uHcturyTa (31H) PAH, IlenTpa skosmorundeckoit 6e3-
onacHoct (II9B) PAH, CankTt-IleTep6yprckoro rocyaapcTBeHHOTO YHH-
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sepcutera (CII6I'Y), [ocymapcTBeHHOro Hay4HO-HCCJIEAOBATENBCKOTO
MHCTUTYTa o3epHoro u puibHoro xossiicrBa (Il'ocHUOPX) u Cesepo-
3anaqHoro ynpasjeHUs [0 THAPOMETEOPOJIOTHH U MOHHUTOPHHLY OKpY-

xkarome#t cpeapt (C3YI'MC).

Poxg Aphanizomenon Morr. ex Born. et Flah.

KoJyloHuH MHKpO- WM MaKpOCKONHUYECKHE, CBOOOIHOIIABAIOIIME,
NyYKOBHAHbIE WJIA YellyHAKOBUIHbIE, COCTOsIIME U3 Ooslee I MeHee na-
paJIjIeJIbHO COeIVHEHHBIX TPUXOMOB, JINOO TPHUXOMBI oAuHO4YHBIE. KoJio-
HHAJIbHAs CJN3b IJIOXO Pa3BHUTA, pacIUibiBaomasics, becuserHas. Tpu-
XOMBI CHMMETPHYHBIe, OOBIYHO CYy>KeHHble K OOOMM KOHIIaM, IPOCThIE,
IpsiMble WJIN CJIErKa U30THYThIe, OGHOPSAAHBIE, C FeTePOIUTAMH U aKUHe-
TaMH, Y MONEPEeYHBIX IIEPErOPOJIOK He NepelHYPOBaHHbIE HJIN MEePELIHY-
poBaHHbIe, €3 BUAMMBIX BJarajuin. KileTky nuinHapudecKue, n3peaKa
OOYOHKOBHHBIE, YACTO C a’dpoTonaMu. KoHedHble KJIETKH YIJIHHEHHO-
LIMJIAHIDPUYECKHe, Ha BEepPXYyIIKe IIPUTYIJIEHHbIE UJI 3aKPYTJIEHHbIE, pe-
)K€ 3aKpyrJIeHHO-KOHYCOBHIHbIE 0 BOJIOCKOBHAHO-33a0CTPEHHBIX, KaK
IIpaBUJIO, THAJIMHOBLIE. /lejieHne KJIETOK B OJIHOM IJIOCKOCTH, IEPIIEHIN-
KYJIIDHOM JJIMHHON OCH TPHUXOMA; KJIETKH JIOCTUralOT IIEPBOHAYAJILHOIO
pa3Mepa J0 HACTYIUIEHHUS CJIEAYIOLIEro JejieHus. [eTeponuThl HHTEpKa-
JIIpHble, NUJIAHAPUYECKHE, IJUIMNCOUAHBIE WM LIaPOBHUIAHbIE, OOUHOY-
Hble. AKHMHeTHl HHTepPKAJIAPHbIE, UJINHAPUYECKHE, SJIJTUICONIHBIE HIIH
LUIapOBUAHLIE, C IJIaAKON OeCIBETHOI HJIM OKpAlIeHHON Hapy>KHOU 000-
JIOYKOM, OIMHOYHBIE, KaK UCKJIIOYEHHE, N0 2—3 moApsAL, yAaJICHHEIE OT re-
TEPOLMT WJIH COeIMHEHHbIe ¢ HUMH. Pa3dMHOXKeHHe rOpMOTrOHHUSIMH, aKH-
HeTaMH, pparMeHTaMHu KOJIOHHUH.

Buzapl miaHKTOHHbIE, IPECHOBOAHBIE U COJIOHOBATOBOHLIE, PA3BUBa-
IOlIHecss B Pa3HOOOpa3HBIX KOHTHHEHTAJIbHBIX BOJIOEMAX M BHYTPEHHHX
MOpSIX.

TABJIMLA 1A OIIPEJEJIEHHUA BU/IOB

1. Kononnu nmy4koBUAHBIE, PeXKe TPUXOMBI OJUHOYHBIE .............. 2
— T'puxoMbl OAMHOYHEBIE, U3PEJKa COeIUHEHHbIE B HEOOJIbIINE NYYKH ... 3
2. Kononuu no 5(8) MM mu.; KJIeTKH B cpeiHell 4acTu Tpuxoma 4.5-
6.5 MKM 1up.; akuHeTsl (44)52-80(86) MKM Iu1. ................
............................................... 3. A. flos-aquae
— Kononnu 1o 1(2) MM fJ1.; KIeTKH B cpegHeit yacT TpuxoMa (3.2)3.7-
4.5(5.2) MKM wmp.; akuHeThl (32)35-45(52.5) MKM A, ..........
................................................ 6. A. klebahnii
3. KoHeuHble KJIETKH BOJIOCKOBHIHO-3a0CTPEHHBIE, YaCTO U30THYTHIE . . . 4
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— KoHeuHble KJIeTKH yIJIMHEeHHO-IWIMHAPHYECKHE C IJIOCKO3aKPyIJieH-
HOM, OKPYIJVIOA WU NPUTYIVICHHON BepXYUIKOH, npsAMEIE ....... )

4. TpuxoMsl y monepevHbIX NEPeropoJIoK He MepelIHy pOBaHHbIE I €1Ba,
NepelIHypoBaHHbIe; KJIETKH LUJIMHIPHYECKHEe, B CpelHeil yacTHu
tpuxoMa (1.5)2-3 MKM mup.; akuHeTsl 2—4.5 MKM mup. ........
e e ereeeereeeneeean, .. 5. A. issatschenkoi

— TpuxoMb! y nonepeyHbIX NEPErOPOIOK MIEPEIIHY POBAHHbIE; KJIETKH 1H-
JIMHAPUYECKHE C 3aKPYTJICHHBIMH KOHIIAMH 10 OOYOHKOBUIHBIX, B
cpegHel 4YacTH TpUXOoMa 3—4 MKM IIHp.; aKHHETHI 4.5-5.5 MKM

111§ o JUN AP 1. A. elenkinii
5. Knetkn B cpeaseit yactu Tpuxoma 2.5-3.3 MKM IIHNp., aKHHETHI
7.5-14(16) MKM JJL. «oevvvneneenenineeeenanannnnn. 4. A. gracile
— Knetku B cpeaseit yactu TpuxoMa (2.5)2.7-4 MKM IIHD.; aKHHETHI
23-48.9(50) MKM ZUL. .. cnvntieitnetnt e eneaaeaeanenenenes 6
6. KseTku nunHApUYeCKHe ¢ 3aKPYTJIEeHHBIMH KOHIIAMH IO O0YOHKOBHI-
HBIX; B 9BTPOMHBIX BOJOEMAX «oevverunnnnnnnn. 2. A. flexuosum

— Knerku nunuHapudeckue; B ME30TPOMHBIX BOAOEMAX .. v.vvueennn..
................................................ 7. A. yezoense

1. Aphanizomenon elenkinii Kissel.

Aphanizomenon issatschenkoi (Ussaczev) Pr.-Lavr. pr. p.

TpuUXOMBI OAMHOYHBIE, IPAMBIE WJIM CJIErKa U30THYTble, y IOIepedy-
HBIX NEPEropoJioK NepelHypoBaHHbIe, HA KOHIIaX OTYETJINBO Cy>KEHHBIE,
no 400 Mmxm ay1. KineTkn nuiiMHAPHYECKHEe C 3aKPYTrJIEHHBIMH KOHIIAMU
10 OOYOHKOBHIHBIX, C MHOTOYHMCJIEHHBIMA a3pOTONaMH, B CpelHell 4a-
cru Tpuxoma (5.5)8-10 x 3-4 mxm. KoHeuHble KileTKHM AJMHHBIE, 6olee
NI MeHee BOJIOCKOBUIHO-3a0CTPEHHbIE, IPSMBIE HJIK peXke CJlerka u3o-
rHyTble (HHOTZIa Ha OJHOM KOHIIE TPUXOMa KOHeYHas KJIETKA 3aKPyTJIeH-
Has), ruajuHoBble, 6-20 X 1.5-2 MxM. ['eTeporyTel NMINHAPUYECKHE C
3aKpYTJeHHBIMA KOHIIAMH, YaCTO C OTCTAIOIUMH 0b0n0YKamu, 8-17 X 4-
7.5 MKM, 1-2 Ha TpuxoM. AKHHETHI HUJIHHIPUYECKHE, C TYIIO 3aKPYIJjeH-
HbIMHU KOHIaMu, 10-18 x 4.5-5.5 MKM, OlMHOYHbIE, PEIKO M0 2-3 noAps .,
yZAaJIEHHbIE OT TeTEPOLIUT.

PacnpocTpaHeHHBI NMpeHMMyILIECTBEHHO B YMEPEHHOI 30HE CEeBEpPHO-
ro nonymapus (EBpa3susi, BoctoudHoe nobepexxbe CIIIA) npecHoBoAHO-
COJIOHOBaTOBOJHBIN By, B niiaHKTOHE 03ep, peK, BOAOXPaHUJIUIIL, ONIpec-
HEHHBIX MOPCKHX aKBaTOpHU.

Cesepo-3anan: 03. Mnbmenn, p. Bonxos, Hesckast ryba u cesepHoe
npubpe>kbe BocTowHOH yacTn OuHcKoro 3anusa Bantuiickoro Mops (o
Bepe3oBhIX 0-BOB), JIETOM — OCEHbIO, CYOAOMHHAHT, AOMHHAHT; 10 YHUCILY
KJIETOK MOXeT ObITh OTHECeH K MacCOBHIM BuIaM. Bcrpeuaercss Takxke
B CONpENEIbHOM palioHe: Ha CeBepO-BOCTOYHOM mnobepexbe Jlamoxkcko-
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ro o3. B yctbe p. OJioHKa, jieToM, B Hebosbmux KosindectBax (Tpudo-
HOBa u Ap., 2001).

PannuM jsieTtoM m no3aHe#t oceHbIO a3POTONLI B KJIETKaX HEPEIKO OT-
CYTCTBYIOT.

A. elenkinii omucan U. A.KuceneBeiM (1951) u3 p. Bosru. Brmo-
CJIEICTBHUHM OH OBbLJI OMIMOOYHO BKJIIOYEH B CHHOHMMBI A. issatschenkoi
(ITpomkuna-JIaBpenko, 1962), oT KoToporo oriauyaeTcss Mopdosoruei
TPUXOMOB, (POPMOif U pa3MepaMH BEreTaTHBHBIX KJIETOK U aKWHET. B
Bomoemax Cepepo-3anana A. elenkinii BrnepBble ObLI yKa3aH B KOHIIE
70-x — Havajyie 80-x romoB mpouwutoro croserust (O63op cocrosiuus ...
1979, 1980-1982; Basnamosa u gp., 1999; BenskoBa, HeonmyOJINKOBaHHbIE
naHHble). HecMoTpst Ha mupoKoe reorpadnyeckoe pacipocTpaHeHHe BH-
Jla, ero OCHOBHOM apeaJ1 npuypoueH K CeBepHoMy Kacmuio, A3oBckomy
MOpIO, HIXKHeMy TedeHuio p. Bouru, 3anaagnomy KazaxcraHy, HuxKHe-
My TedeHuio pek yHasa u xenpa (Kwucenes, 1951, 1955; IIpomkuna-
JlaBpeHko, 1962; [Ipomkuna-JIaBpenko, Makaposa, 1968; Bunorpagosa,
2000; BensikoBa, @yumrreit, 2004, u Ap.), YTO NO3BOJIAET PACCMATPUBATH
ero B o6cyxnaeMoM peruoHe (ocobeHHo B BanTuiickoM Mope) KakK oHTO-
KaCUNCKUil HHBa3UAHBIN BHII.

2. Aphanizomenon flexuosum Kom. et Kov.

Aphanizomenon flos-aquae f. gracile auct. non (Lemm.) Elenk.:

Komadrek, 1958 : tab. 13, fig. 6-8.

T'pruxoMbl OIHHOYHEIE, IPSAAMbIE HJIM H30THYTHIE, Y NONEPEeYHbIX Iepe-
FOPOJIOK CJIETKA NEepelIHYpOBaHHbIE UJIM He NepEelIHYpPOBaHHbIE, Ha, KOH-
nax cjaabo cyxenunnle, 10 400 MM aj1. KieTku numHapudeckue ¢ 3a-
KPYTJIGHHBIMH KOHIIAMH 10 OOYOHKOBHIAHBIX, C PEAKMMH a3pOTONAMH, B
cpeaneit yactu TpuxoMa (3)3.8-6 x (2.5)3-3.8(4) Mxm. KoHeuHble KJeT-
KM yAJIMHEeHHO-IWIMHAPHYECKHE, C IUIOCKO-3aKPYIJIEHHOM BepXyUIKOIA,
npsiMble, FHAJIMHOBLIE, (6)9-26(38) X (1.5)2-3 MxM. ['eTeporuTsr 3J1HII-
COMJHbBIE MM uInHaprdeckue, (3)6.5-9.5(11) x (3)3.5-4.1 MM, 1-3 Ha
TPUXOM. AKHMHETH LHJINHAPUYECKHE C 3aKPYrJeHHbIMM KOHIlAMH, 23—
46(50) x 3.5-6.5 MKM, OQMHOYHBIE, PEKO IO 2 NOAPAX, yAAJEHHbIE OT
TETEepOIIUT.

Penkuii, mocToBepHO M3BeCTHHIN TOJILKO B 3amaaHoii Esporme (‘{e-
xus1) 1 Poccun (Cankt- Ilerepbypr, MockoBckas obnacts, Kapenus)
(Komdrek, Kovagik, 1989; Bensikosa, 2000, Heony6JIHKOBaHHbBIE AaHHbBIE
aBTOpa) IPECHOBOAHBIN BUA. B n1aHKTOHE MEJIKOBOAHBIX 3BTPOMHLIX BO-
JI0EMOB.

Cesepo-3anag: Cectpopenkuit Paznus (okpectHocTn Cankt-Ilerep-
Oypra), jieToM, cy6moMuHAHT. BcTpeyaeTcst Tak)ke B CONpPeNesIbHOM paii-
one (Ke4ozepo, Kapesnust) Ha ceBepo-BocTOUHOM nobepexbe JIagoxkcko-
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ro 03., JIETOM, KaK MacCCOBBIH BUJ IpH «1BeTeHUn» Anabaena planctonica
Brunnth. u A. crassa (Lemm.) Kom.-Legner. et Cronb.

3. Aphanizomenon flos-aquae (L.) Ralfs ex Born. et Flah.

Kosonnn Makpockonudeckue, ny4koBuAHble, 10 5(8) MM mj1., pexe
TPUXOMBI OAMHOYHEBIE, 6oJiee MJIM MeHee MpsiIMble, y MONEPEeYHbIX Mepe-
TOPOJIOK CJIErKa IepelIHyPOBaHHbIE, HA KOHIAX IOYTH He CY>KeHHHIE.
KneTtkn nuamHapuyYecKue, ¢ MHOTOYHCJIEHHBIMH a3pOTONaMH, B Cpel-
Heit vactu TpuxoMa (5)5.8-12(13) x 4.5-6.5 mxM. Koneunwle kierku
YAJINHEHHO-IMJIMHAPUYECKHE C IJIOCKO-3aKPYIJIEHHOM WJIM IPHUTYIJIEH-
HOM BepXyIIKOH, NpsiMble, rHaJuHOBble, (8)10-16(22) x 4.2-5(6) MKM.
[eTepouuThl NUIMHAPUYECKHE C 3aKPYTJIEHHBIMH KOHIAMH (MOJIOZbIE —
y3Ko-ajuinncounnsie), 9-13(16) x 5-6 MM, uHOrza ¢ orcraromeil 06o-
JIOYKOM u Torza mo 13 MM ump., 1(2-3) Ha TpuxoM. AKMHETBI IUJIHH-
JpudecKHe ¢ 3aKpyrjeHHbIMUM KoHuamu, (44)52-80(86) x (5)7-10 MkwM,
OJMHOYHBIE, KAK UCKJIIOYEHHUE MO 2 NOAPSAJ, YAaJIeHHbIE OT reTePOLHUT.

MynbTH30HANBHEL PECHOBOIHO-COJIOHOBATOBOAHBIA Bu, [3 (7)-Me-
3ocanpob. B mi1aHKTOHe KOHTHHEHTAJILHBIX BOJOEMOB Pa3JIMYHOrO TUIIA
(0coGeHHO 3arpsI3HEHHBIX, IBTPO(HBIX) U B ONPECHEHHBIX Y4acTKaX MO-
peit. OauH N3 OOBLIYHBIX BO3OYAUTENIEH «IBETEHUSI» BOMDI.

CeBepo-3anan: ozepo B Ilapke um. 30-merus BJIKCM r. CaHkTt-
[TetepGypra, jeToM, 0O6pa3yeT «iBeTeHHe» BOALI; 03. MibMmens, JIanox-
CKoe 03., 3cTyapuii py4bs (r. CecTpopenx) Ha ceBepO-BOCTOYHOM Mobe-
pexxbe PUHCKOro 3aJ1MBa, JIETOM — OCEHbIO, BCTPEYaeTCsd KaK MaCCOBBIi
0 YHCJIy KJIETOK BHJ.

U. Komapek (Komadrek, 1994), ccoliasich Ha HeonmyOGJIMKOBaHHbIE JaH-
uole JI. [Tevyapa u T. Kanunsl, ykassiBaeT mJist 3TOro BUAA JJIUHY KOJIO-
Huit (2)5-15(20) MKM ¥ IIHUPHUHY KJIETOK B CpeAHeil YacTu Tpuxoma 4.5—
6.5(8) MkMm.

OtnenbHblEe NONYIALMA CHHTE3UPYIOT HEHPOTOKCHHBI, Ha3bIBaeMble
adanToKcHHaMu. MIX TOKcH4YecKoe JeificTBUe YCTAHOBJIEHO HA YKMBOTHBIX
U 4dejioBeKe. TOKCHYHBI KaK CaMHM BOAOPOCJIM, TAK U 3KCTPAKTHI U3 HHUX.
AdaHTOKCHHBI NpeCcTaBlIeHbl JBYMSI OCHOBHBIMM (pOopMaMH HEHPOTOK-
CHYHBbIX aJiKaJiousioB — I u II, aHaJIOrMYHBIMH TOKCHHaM, IMPOAYIHpYe-
MBbIM MOPCKHMH JuHOQJIareyiaTaMi — HEOCAKCUTOKCHHY U CAKCUTOKCH-
Hy (PSP TokcuHb). D10 OGBICTPOAEHCTBYIOIMIME TOKCUHBI, HHTHOHPYIOIIHE
HEPBHYIO IPOBOAUMOCTD NyTeM 6JoKupoBanus Nat-kaHaJioB, He 3aTpa-
ruBas npH 3ToM K+-kaHaisl, TpaHcMeMOpaHHBINA MOTEHIUA TIOKOST UK
CONPOTHBJIEHUsA MeMOpaHbl. TOKCHHBI NAPAJIU3YIOT CKEJIETHbIE MBILIIIBI U
BBI3BIBAIOT CMEPTH YKMBOTHBIX U3-33 OCTAHOBKH JbIXaHUS Yepe3 HeCKOJIb-
KO MHHYT, MaKCUMyM dYepe3 1-2 4 nocsie uHbeknuu (Kapmaiikia, Yepna-
eHkKo, 1992; Sivonen, 1996). B eBponeiickux Bogax PSP Tokcunb o6Hapy-
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keHnl B [lopryranun, Janun u Hopeeruu (Skulberg et al., 1994; Ferreira
et al., 1995; uut. mo: Sivonen, 1996; Henriksen et al., 1995; nuT. mo: Sivo-
nen, 1996). Bomopocsb cnocobHa TakiKe pa3Apa)kaTh CJIHM3HCTBHIE 06O0-
JIOYKH U KOXKY 4YeJIOBEKA, BbI3bIBas KOHbIOKTHBHT, IIOKPAaCHEHHE KOXKH,
ny3sipbky 1 1p. (KonaparweBa, Kopanenko, 1975). Tokcudsble oyiuro- u
NOJINIOMUHAHTHBIE «IIBeTE€HUs», BbI3LIBaeMble, moMuMo Aphanizomenon
flos-aquae, Gloeotrichia pisum (C. Ag.) Thur. ex Born et Flah, Anabaena
flos-aquae Bréb. ex Born et Flah. u A. circinalis Rabenh., a Takxxe Aph-
anizomenon flos-aquae, Anabaena flos-aquae u Gloeotrichia sp., oTme-
4eHbl B conpeeibHbX ¢ CeBepo-3anaom o3epax Kapenun (Begnosepo,
Keuozepo, Cuamo3epo) Ha ceBepo-BOCTOYHOM mobepexbe JIagoxckoro
03. (Gromov et al., 1996).

4. Aphanizomenon gracile Lemm.

Aphanizomenon flos-aquae f. gracile (Lemm.) Elenk.

TpuxoMbl OMHOYHBIE, MPAMBIE, Y NOMNEPEYHBIX NEPEropoAoK CJier-
Ka IepelIHypOBaHHbIe, HA KOHIIaX CYy>KeHHble, 10 60 MKM 1., u3pen-
Ka coOpaHHble B HeOoJibmive mydku. KJeTKM IUIMHAPHYECKHE C 3a-
KPYTIJIEHHBIMH KOHIIaMH, C MHOTOYHCJIEHHBIMH a3pOTOIaMH, B CpeIHei
gyactd Tpuxoma 2.7-6.2 X 2.5-3.3 MkM. KoHeuyHble KJIETKH IUJIMHIPHU-
YecKHe, Ha BepXYUIKe NPHUTYIUIEHHBIE, IpsIMble, He THAJUHOBLIE, 4-
6.5 x 1.7-2.2 MkM. [eTeponuThl HUINHAPUYECKHE WM 3JUIMIICOUAHBIE,
4-7(8) x 3.1-4.5(5) MM, 1(3) Ha TpuxoM. AKHMHETH UUIMHADPHUYECKHE
C 3aKpyIJIeHHBIMU KOHIlamH, 7.5-14(16) x (3.1)3.8-5.8 MkM, oauHOYHBIE,
PeAKO 10 2 noApsl, yAaJeHHbIEe OT reTepPOIUT.

[ITupoko pacrnpoCTpaHEHHBI B CEBEPHOM IIOJIyLIAPHH IIPECHOBOAHO-
COJIOHOBATOBOAHBIA BuA. [IpemMyinecTBeHHO B INIAHKTOHE MPECHOBOJ-
HbIX BOJOEMOB CO CTOsTYell BOMIOM, U3peIKa B OIIPECHEHHBIX MOPCKHX 3a-
JINBax.

CeBepo-3anazn: 03. Xabasnosckoe (Jlenunrpazackas 06.1.), 1eToM, Bbl-
3bIBaeT cjlaboe «IBeTeHHe» BOIbI; BOCTOYHAas 4acTh PuHCKOro 3ajuBa
Banrnitickoro mopst (nmponuB Bbepkesynn), jseroM, cybmomuHaHT (yka-
3bIBaeTCs 10 JINTEPATYPHBIM AaHHBIM: JlaHre, 2003).

5. Aphanizomenon issatschenkoi (Ussaczev) Pr.-Lavr.

Anabaena issatschenkoi Ussaczev

TpuxoMbl OAMHOYHBIE, OOJIbLIEH YACThIO NMPSMBIE, Y MONEPEYHBIX IIe-
Peropofiok He NepellHypOBaHHbIE WM CJerka IlepelIHypOBaHHBbIE, Ha
KOHI|aX CHJIbHO cyxeHHbie, 60-150(400) mxMm 1. Knetkn ummuuapu-
YeCcKHe, ¢ HEMHOTOYHCJIEHHBIMM a3pOTONAaMM, B CpeJlHell 4acTH TPUXO-
Ma 4-8(12) x (1.5)2-3 Mxm. KoHeuHbIe KJI€TKH AJIHHHBIE, BOJIOCKOBUIHO-
3a0CTPEHHbIE, YaCTO U30rHyThIe, rHaJIHHOBBIe, 9—20 X 1.5-2.8 MxmM. [e-
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TEPOLUTHl JUIMIICONAHbIE WM HMINHApUYecKue, 6-10 x (1.5)2-3 MkM,
OJWHOYHBIE, 1-2 HAa TpUXOM. AKMHETHI IUJINHAPUYECKHE C 3aKPYIJIEHHBI-
MH KOHnamu, 6-20 x 2-4.5 MKM, OJJMHOYHbBIE HJIX IO 2-3 NOAPAL, YAAJIEH-
HbIE OT reTepPOLUT.

Pacnpocrpanennstii B eBponeiickoit yactu EBpasun, B Cpeaseit Azun
n fnonun (o-B XOKKalz0) NnpecHOBOJHO-COJIOHOBATOBOAHLIA BHI. B
IJIAHKTOHE NPYJOB, 03€P, BOJOXPAaHUJIMII, & TAK>KEe B OIPECHEHHBIX MOP-
CKHX aKBaTOPHUSAX.

Cesepo-3anazn: Bocroynas yactb Punckoro 3aymsa BanTuiickoro Mo-
psl, JIETOM — OCEHbIO, CyOJIOMHUHAHT, JOMUHAHT.

A. issatschenkoi nepBoHavayibHO onucaH B poae Anabaena u3 ce-
BepHoro Kacnus (Ycaues, 1938). Brocniencreuu oH 6b11 OTHECEH K pO-
Ay Aphanizomenon u obvenunen ¢ A. elenkinii (IIpomkuna-JIaBpenko,
1962). Ilocnensee, Kak OTMEYAJIOCH BhILIE, HE NMOATBEPXKAaeTcs Mopdo-
JIoTHeil TPUXOMOB M pa3MepaMM KJIETOK, II09TOMY B HAcCTOsIIee BpeMst
oba TaKCOHa pacCMaTPHBAIOTCH KaK camocrosTesbHble BUabl (Komdrek,
Kovicik, 1989; Cronberg, Komarek, 1994, u ap.). B 30-60-e roas! npo-
IIJIOrO BeKa ero apeaJl oxBaThbiBaj ceBepHblit Kacmuil, A3oBckoe Mope,
npuAyHalicKue NpecHOBOAHBbIe BogoeMbl YKpaunbl (KamranoBa, 1955;
[Mmpix, 1956; IIpomknna-JIaBpenko, Makaposa, 1968), B 80-90-e ro-
net — 03. BonBu (I'penust), Bomoemur 3anaasoii CioBakuu 1 0-B XOKKafi-
1o (fAnonns) (Hinddk, Moustaka, 1988; Watanabe, 1991; Hinddk, 1992).
B 90-x romax ormedeHn B ®unckoM u BuciaunckoM 3anuBax Basntuiicko-
ro Mopst 4 B ero oro-BocroyHoit yacru (Onenuna, 1996; Jlanre, 2003;
BensikoBa, HeonmyOJIMKOBaHHBIE JaHHbIE). YYUTHIBas TO, YTO Ha IPOTH-
xkennu XX croserns Bantuiickoe Mope 66110 TOABEPrHYTO CPABHUTEIb-
HO UHTEHCUBHOMY aJIb['OJIOTHYECKOMY HCCJIEIOBAHHIO, IIPH KOTOpoM A.
1ssatschenkoi OBLI 3aperucTPUPOBAJI JIMIIbL B KOHIIE IIPOIILJIOro — HayaJie
HBIHELTHOT'O CTOJIETHSI, MOXKHO NPEAIIOJIaraTh, YTO OH sSIBJISETCS HHBa3Hii-
HBIM JJI1 9TONM aKBaTOPUU BHIOM.

6. Aphanizomenon klebahnii (Elenk.) Pechar et Kalina
Aphanizomenon flos-aquae var. klebahnii Elenk., A. flos-aquae f. kle-
bahnii Elenk.

Kosionnn Mmakpockomuyeckue, My4KoBuAHble, 10 1(2) MM an1., pe-
’)K€ TPHUXOMBI OJMHOYHBIE, Yy IONEPEYHBIX IEePEropoJoK He IepeLIHy-
POBaHHBIE WJIM elBa NEepelIHypOBaHHbIe, HA KOHLAX CJIAbO Cy>KeHHBIE.
Knerkn umiavHApUyYecKHe, C aspoTONaMH, B CpeAHedl 4acTH TPHXOMa
(4)5.6-10(11) x (3.2)3.7-4.5(5.2) mMkMm. KoHeuHble KJIeTKH YAJIMHEHHO-
IWJIMHAPUYECKHE, C IJIOCKO-3aKPYIJIEHHOM MM NMPHUTYIJIEHHON BepXyI-
KO, NpsIMble, THAJINHOBBIE, (7.5)8.5-14(17) x 2.5-4(5) Mxm. ['erepounTsl
LMJIMHAPUYECKHE C 3aKPYTJIeHHBIMH KOHNamH, (6.8)7.3-10.5 X 3-5 MxM,
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HHOrZa C OTCTAaloIeil 00OJIOYKON M Toraa 3JLIUNCOMAHble, A0 10 MKM
mmp., 1(2) Ha TpuxoMm. AKHHETH! IWIMHIAPUYECKHE C 3aKPYIJIEHHBIMH
KOHIIaMH, KaK MCKJIIOYeHHe, B CpeJIHel YacTH CJIErKa IepelIHy pOBaHHbIe,
(32)35-45(52.5) x (5.5)7-8.2(9) MKM, OAUHOYHEIE, YA I€HHbIE OT F€TEPO-
LUT.

[ITupoko pacmpocTpaHeHHbI B yMepeHHO! 30He EBpa3uu nmpecHOBOA-
HO-COJIOHOBATOBOAHBIN BUI (HAXOAKH M3 JAPYTUX PErHOHOB HYXKIAIOTCS
B MOATBEPXKIeHUH). B miaHKTOHe 3BTPOMHBIX NpYyI0B, 03€p, BOAOXPa-
HHJIMIL, PEeK, B OIIPECHEHHBIX MOPCKMX akBaTopusx. JacTto dopMupyer
«IIBETE€HHE» BOIHI.

CeBepo-3anaj: mpyabl, MaJjible, CpeAHHE U KPYIHBIE 03epa, PeKH
(Hesa, BosnxoB), ®unckuit 3ayuB BanTuiickoro Mopsi, JIeTOM — OCEHBIO,
cyOIOMHHAHT, JOMHHAHT, YaCTO B Macce, BbI3LIBAET <«LIBETEHHE» BOJDL.
HaunbGosiee nuHTEHCHBHOE «I|BeTE€HHE» OTMEYEHO B NpYJax M o3epax map-
koB I. CankTt-IlerepGypra u ero okpecrHocteit (r. IIymkus), B MesKo-
BOIHBIX BHICOKO3BTPOMHBIX 03epax JIeHHHrpaJacKoit 06J1., B MpHOpeXXHOMU
aKBaTOpPHUH BOCTOYHOU YacTH PHHCKOro 3aJMBa.

BcTpedyaeMocTh BHIa B perHOHE M CIIOCOOHOCTh K MacCOBOMY Pa3BH-
THIO CYILIECTBEHHO BbIIIIe TAKOBBIX XapaKTEPUCTHK, OTMEYEHHBIX paHee B
smreparype (Tpudonona, 1990; Bamamosa u ap., 1999, u ap.). Cyas mo
IpPeaOCTaB/IeHHEIM CTOPOHHHMH OpPraHM3aiusMH MpobaM, aBTOPHI OLIH-
6ouHO uaeHTUUUUPYIOT 3TOT BuA Kak A. flos-aquae, oT KoTOporo ox
OTJIMYaEeTCs] MEHbUINMU pPa3MepaMH KOJIOHUH, TPMXOMOB U CIIEIHaJI31-
poBanHbIX KJIeToK (Komdrek, 1994; Cronberg, Komarek, 1994).

7. Aphanizomenon yezoense M. Watanabe

TpuxoMbl OAMHOYHBIE, peXKe B HEDOJILLUINX JIETKO PacIaJalolXCs
nyykax, 10 330 MKM IJ1., y THONEpeYHbIX NEepPeropoioK He IEPEUIHypo-
BaHHble HJIM CJIerKa NEepelIHYpPOBaHHbBIE, HA KOHIIAX He Cy>KEHHbIE HJIN
cyabo cy>xkeHnble. Kiterku nununnapuydeckue, 6e3 asporomnos (?), B cpea-
Hell yacTu Tpuxoma 3.1-7.8 x 2.7-4 MkMm. KoHeuHble KJIeTKH YAJIMHEH-
HO HWJIMHAPUYECKHUE, C IIJIOCKO-3aKPYIJIEHHOMN UJIM OKPYIJION BEPXYUIKOMA,
IpsiMble, rHAJIMHOBBIE, 10.9-28.8 X 2.7-4 MKkM. ['eTeponiuThl HUJIUHAPHYE-
ckue, 5.4-11.4 x 3.8-5.1 MKkM, 1(2) Ha TpuxoM. AKHHETH UUJIMHIPUYE-
CKHe C 3aKpYIJIEHHbIMH KOHIaMHu, 31.2-48.9 x 4.7-7.3 MKM, OIMHOYHbBIE,
yZAaJIeHHbIe OT reTePOIUT.

PacnipocTpanennslit B ymepennoit 3oue Eppasun (I11Benus, ®uniss-
ans, I'penust, ceBepHast yacTh SInonun) npecuoBoznsiit (7) Bug (Watan-
abe, 1991; Cronberg, Komérek, 1994). B njiaHkTOHe Me30TpodHBIX 03ep.
YKa3aH TakxKe JjIsl Ioro-BocTo4HOU YacTu Banruiickoro mops (Osenuna,
1996).

Cesepo-3anaj: NpUBOAUTCA KaK IOTEHIIHAIbHBINA BUIL.
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nsa BoctoyHoi#t yacTn OUHCKOro 3ajIMBa CO 3HAKOM BONPOCA YKa3aH
A. aphanizomenoides (Forti) Hor. et Kom. (JIanre, 2003, kak Anabaena
aphanizomenoides), HaxoAKa KOTOPOro MOKa He MOATBEPXKAEHA.

TakuM obpa3oM, pox Aphanizomenon HACYHUTHIBaeT B BOJOEMax
CeBepo-3anana 6 Bumos. Bua A. yezoense naeTcs KaK noTeHNMAJIbHBIN
Buz ¢iopsl. Hanbosiee yacTo BCTpedalomMCA BHIOM, BBI3BIBAIOIIAM
TaK>Ke <«IBeTeHHue» BOHoeMOB, sapisercs A. klebahnii, xoTopwii omm-
6ouno maentudunupyior kak A. flos-aquae. Cnopaiuyecku OTMEYeHHI
A. flos-aquae u A. elenkinii. IlepBulit BUJ TOJBKO ORHAXKABI OLLI 3ape-
TUCTPHPOBAaH KaK BO30OYAUTEJb «IBETEHUSI» BOIbl, BTOPOM — HUKOrAa He
JlaBaJl CBEPXMAaCCOBOr0O Pa3BUTHsl. PeIKHMH BHaMH MOXKHO CYHATATh A.
gracile (omHaXXapl BHI3bIBAJ cjaboe «uBeTeHue») u A. flexuosum (Bxo-
JUJ1 B YUCJIO CyONOMHHAHTHOrO KOMILUIEKCA BHIOB (DUTOIJIAHKTOHA). A.
issatschenkoi u A. elenkinii cieayer paccMaTpUBaTh KaK MHBa3UAHBIE
Buabl Jopsl. Cyas 1o UX OCHOBHOMY apeaJiy, mpuypodeHHoMy K Kac-
nuiickoMy, A30BCKOMY MOPSIM M CceBepo-3anajgHoil yacTn YepHoro Mopd,
a TaK>Ke K HHXKHEMY Te4YeHHIO psja peK, BNaJaIoIUX B 3TH MOpPs, reHe-
3UC MOCJIEAHUX BUJOB CBsI3aH, Mo-BuauMoMy, ¢ Ilapaterncom. B Cesepo-
3amagHoM pervoHe OHH OTHOCATCS K TpYIIe NOHTO-KACHHACKHAX HHBA-
3Uif. YYUTBHIBAsA UX OTHOCUTEJIbHYIO MOJIOAOCTb, aKTUBHOCTD, 3 IAIITAIILIO
K FPAQJAUEHTY COJIEHOCTH, TEMIIEPATYPhl H TPOGHOCTH, MOXKHO I10J1araTh,
4YTO B OJIMXKaiilIMe CTOJIETHS OHM 3afiMyT JIMAUDYIOIIHE MO3UINH B KO-
cucreMax Basnruitckoro Mops.

AsTtop 6maronapen kosueram u3 10, 3UH, 11965, TOCHUOPX 3a
npenocTaBiienne KoJutekuuit. Ocobasi npusHaTenbHocTh JI. H. Bosomko
(CIIoI'Y) un E. K. JIanre (C3YT'MC).

Pabora BwimonHeHa npm ¢unHancoBoil noanepkke POOU, rpant
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pabOTKH N0 IPHUOPHUTETHHIM HaIlpAaBJIEHUSAM Pa3BUTHUS HAYKH U TEXHUKH»
Ha 2002-2006 rr., 6s0K 2, pa3mesn «TeXHOJOrHH >KUBBIX CHCTEM», TEMA,
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W3BecTHO, YTO QUATOMOBBLIE BOJOPOCJH, IpEXKJE BCEro NpeacTaBu-
tenu ponoB Aulacosira (= Melosira) u Stephanodiscus, npeobaanaior B
miaHKToHe BogoeMoB CeBepo-3anana. Haubonee nonnsbiit cnvcok Bacil-
lariophyta nas 3Toro permoHa mo JaHHLIM CBETOMHUKPOCKONMYECKHUX HC-
cieoBaHu# npezacTtasieH B pabore H. H. lassiaoBoit (1985), B TOM unc-
Jie s pona Melosira, 12 TakcOHOB BUAOBOIO ¥ BHYTPHBHJIOBOI'O PAHra.
[TozgHee ObLIN MPOBEIEHBI 3JIEKTPOHHO-MHKPOCKONUYECKHE HCCIIeIOBa-
HUs. DHUTOIIAHKTOHA CaMOr'o 03€pa M €ro NPHUTOKOB K OBLIO BBHISIBJIEHO
eme 11 BugoB u pasnosugHocreit: Aulacosira alpigena (Grun.) Kram-
mer, A. distans var. nivaloides (Camburn) Siver et Kling, A. humilis
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