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BOAOPOC/IV FOPAUMX MCTOUHVKOB KYPUNBCKMX
OCTPOBOB (POCCUS)

MpviBeAeHbl pe3ynbTaTbl UCCNEL0BAHMA TaKCOHOMMYECKOTO pa3HO06pasus BoAOpoC/eit
ropsynMx WCTOYHMKOB 0CTPoBOB KyHawmp, LUunawkotaH n AHkmua (Kypuibckne OCTPOBa,
Poccus). Anbrognopa npeactasneHa 163 sugamy (180 BMA OBbIMWM U BHYTPUBUAOBLIMU
TakcoHamu) u3 4 otaenos: Cyanoprokaryota, Euglenophyta, Bacillariophyta n Chlorophyta.

KnioueBble cnosa: BOLOPOCNW, BWAOBOE pa3HOOOpasve, ropsyve WCTOUHMKW,
KypunbcKune ocTposa.

BBegeHune

Bogopocnn Hepeako BbIAEPXKMBAKOT BbICOKME TemrepaTtypbl, Hacenss
ropsiuve BOfLbl eCTECTBEHHOIO W MUCKYCCTBEHHOIO MPOUCXOXAEHUA — ropsyvie
NCTOYHWKK, Teli3epbl, BY/IKAHMYECKMEe 03epa WM BOLOEMbI-OX/1aANTENN
MPOMbILLNEHHbIX MpeanpusaTuiA. Buaosoe pasHoo6pasve TakuMX BOLOPOC/eW
BbI3bIBAET OO0/bLLON MHTEPEC, TaK KaK € CTeCTBEHHble TepMasibHble UCTOUYHUKM
BCTPEYaloTCA Ha BCEX KOHTWMHEHTax. TUMUYHbIMK 06UTaTeNnsaMn ropsyvx BOS,
ABNAIOTCA CUHE3e/NeHble, AMAaTOMOBbIE M HEK OTOpble MPeACTaBUTENN 3e/IeHbIX
Bogopocneid. Tennosas YCTOWYMBOCTb 3TUX TePMOMUIIbHBLIX U Me30TePMHbIX
BMJ0B BbICOKa, OHM YCMELUHO CYLLECTBYIOT 1 061/IbHO pa3BMBatOTCA B BOLOEMAX
c Temnepatypoii Bogbl oT 30 go 84 °C.

BupgoBoe pasHoo6pasve Boopocnein rnapotepM KypuibCKux 0 CTPOBOB
BCE eLle HeJoCTaTOYHO M3YYeHO, HeCMOTPS Ha TO, YTO MCCNef0BaHUA BUL0BOIO
cocTaBa BOA0POC/E BHYTPeHHNX BOL0eMOB KypunnbCKMX OCTPOBOB NMPOBOAATCA
6onee cemugecAT net. OnucaHus (nopbl BOAOPOCNEA MNPECHOBOAHbIX W
CO/IOHOBATOBOAHbLIX  BOAOTOKOB Y BOAOEMOB 8 CTpoBOB  KypuibCKOro
apxunenara (Wymwy, ArtnacoBa, OHekotaH, LunawkotaH, Cumywmp,
MakaHpywu, WTypyn u KyHawup) npuBogaTcs B paboTax SMOHCKUX W
poccuiicknx yueHbix: Okada, 1934a, b, 1939; Fukushima, 1955-1958; Hirano,
1960; BapuHoBa, 1989; Mepagepesa, 1992; HukynuHa, EpemeHko, 1999;
HukynuHa, 2000, 2002, 2004, 2008; Nikulina, 2000, 2006; YepenaHoBa,
I"pebeHHMKoBa, 2001; Nikulina, Sayenko, 2001.
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[aHHble 06 anbronope ropsaunx NCTOYHNKOB KypuibCKUX OCTPOBOB He
CTONlb  MHOTQYMC/IEHHbI M WU3/IOXKEHbl B HECKOJIbKMX  My6imKaumsx,
NPeACTaBNAOLLMX COO0M, KaK MpaBuio, ONmncaHne HEKOTOPbIX MpeAcTaBuUTeNen
otaenoB Cyanoprokaryota, Rhodophyta, Chrysophyta n Bacillariophyta. Ans
0CTPOBOB KyHawmp n AHKMYa yKasbiBatoTcAd 36 BWMAOB bIX M BHYTPUBULOBLIX
TaKCOHOB CUHE3e/EeHbIX, KPacHbIX, 30/10TUCTbIX WM AMAaTOMOBbIX BOAOPOCNEA.
[ns TepMasibHbIX MCTOYHMKOB 0. KyHalump B paboTte .M. TepeLlKoBOii ¢ CoaBT.
(1973) npuBogATcs cBefeHUs 06 OCOGEHHOCTAX  Ky/MbTUBMPOBAHWUA  Ha
MCKYCCTBEHHbIX MUTaTe/lbHbIX Cpefax YeTblpeX BWAOB  TEPMOGUIbHBIX
cvHe3eneHbix Bogopocnein (Coccopedia sp., Synechococcus sp., Phormidium
ambiguum un Ph. foveolarum (Mont.) Gomont). O.FO. CeHuosa (1991) onucana
[Ba HOBbIX AN1S1 HayKW BMAA M3 TOPAYMX KWUC/bIX UCTOYHUKOB 0. KyHawwmp —
Galdieria partita Sentzova n G. maxima Sentzova (Rhodophyta). 6.B. 'pomoB ¢
coaBT. (Gromov et al., 1991) onucan HOBbIN AN HAayKU auMao(PUbHbLIA BUA
30/10TUCTLIX BOZOpOCNel M3 (hymapon BynkaHa MeHgeneesa — Ochromonas
vulkania Gromov, Nikitina, Mamkayeva. B moHorpaguun B.H. HukuTuHoi
(2005) npuBedeHbl cBedeHUs O (bope  CUHE3eNeHbIX BOZOPOCNe i U3
TepMornaponposeneHnii Fopsayero nasxa v BynkaHa MeHfeneeBa, a Takke
yKasaHbl 15 TaKCOHOB 13 3 K/iaccoB, 4 MOPALKOB U 7 ceMeiicTB : Synechococcus
elongatus, Gloeocapsa pallida Geitl., Pleurocapsa minor Hansg., Calothrix
elenkinii Kossinsk., Pseudanabaena bipes Bdcher, Isocystis salina Iwanoff,
Oscillatoria angusta (Bory) Gomont f. woronichinii (Woron.) Poljansky,
O. brevis (Kiitz.) Gomont, O. tenuis C. Agardh, O. thermarum Woron.,
Phormidium foveolarum (Mont.) Gomont, Ph. valderiae (Delponte) Geitller,
Lyngbya martensiana Menegh., Microcoleus delicatulus W. et G.S. West,
M. sociatus W. et G.S. West.* B pa6ote T.B. HukynuHoii (HukynuHa, 2007;
Nikulina, 2008) wu3noXeHbl MepBble [aHHble O HAXOAKe 3Br/IEHOBbLIX,
AVaTOMOBbLIX W 3eNeHbIX BOZOPOC/EA B TFOPAYMX WCTOYHMKAX Ha Mbice
Cton6yatom n nobepexbe 6yx Tbl AnexuHa 0. KyHawmp.

O npepcrasuTensx Cyanoprokaryota nofBoAHbIX TMAPOTEPM 0. AHKMYA
n3BecTHO n3 pabot P.H. Benskosoint (2000a, 6, 2001), B aHHOTMPOBaHHbIX
CMUCKaX KOTOPbIX MPMBOAATCA 14 TaKCOHOB CWHE3eNeHbIX BOJOPOC/EN,
OTHOCALLMXCA K 2 Knaccam, 2 nopsigkam v 4 cemeiicteam : Chroococcidiopsis
thermalis, Leibleinia willei (Setchell et Gardner) P.C. Silva, Leptolyngbya
angustissima (W. West et G.S. West) Anagn. et Komarek, L. battersii (Gomont)
Anagn. et Komarek, L. foveolarum (Mont. ex Gomont) Anagn. et Komarek, L.
fragilis (Menegh. ex Gomont) Anagn. et Komarek, L. golenkiniana (Gomont)

*HasBaHus BMOOB NMpuBeAeHbl COrNacHO NMTEpaTypHbIM NUCTOYHUKAM, 6e3 COBPEMEHHbIX TaKCO -
HOMMWYECKNX U3MEHEHWIA.
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Anagn. et Komarek, L. lurida (Kitz. ex Gomont) Anagn. et Komaérek,
Schizothrix cf. cyanea (Ndgeli) Geitl.,, Phormidium acuminatum (Gomont)
Anagn. et Komarek, Ph. ambiguum Gomont, Ph. corallinae (Kitz.) Anagn. et
Komarek, Ph. konstantinosum (C. Agardh ex Gomont) Umezaki et Watanabe,
Pseudophormidium purpureum (Gomont) Anagn. et Komarek.

Llenb Hallero nccnefoBaHus — U3y4mTb BUA0BOM COCTaB anbrogiopsl
KypunbCKux rugpotepm, BbIABUTb KOMMIEKChI AOMVHUPYIOLWMX BWUAOB B
anbrocoobuiectsax  06C/refoBaHHbLIX  BOLOEMOB, MPOBECTM  3KO/OrO -
reorpa)MyecknMin - aHasM3 BbISIBJIEHHOW anbrogiopbl W CPaBHUTENbHBIN
aHanus ¢ pnopoii BOLOPOC/EN ropAYMX NCTOUHNKOB KamyaTku.

MaTtepuansl n MeToAbl

B pgaHHOW paboTe M3NOXeHbl CBefeHWs O CocTaBe BOZOPOC/EN
nepucuToHa (obpacTaHWs TBEPAbIX WUCKYCCTBEHHbIX W eCTEeCTBEHHbIX CyOCT -
paToB) TPex rpynn ropsYnx UCTOYHUKOB 0. KyHalump v ruapoTe pM OCTPOBOB
LlUvawkotaH # fAHKMya. Bce o06cnefoBaHHble  TepMasibHble  UCTOYHUKK
NpPeacTaBnAalOT Cco60M  MeNKOBOAHble pyyby (Makc. rnybuHa 30-35 cm),
UCTeKaroLL e 13 PymMaposibHbIX BOPOHOK WU TPELLMH B TPYHTE.

0. KyHawmp. B asrycte 1999 r. ob6cnemoBanv fABa py4bsi B pailoHe
ObiBLIEro noc. AnexnHo, KoTopble BnagatoT B 6yx. AnexuHa. O6pabotaHo 10
anbronormyecknx npo6. TemnepaTypa BOAbl B MOMEHT 0T60pa nNpob B pyybsax
cocTaenana 26-48,1 °C (1abn. 1). IpyHT — NecoK ¢ M3pefKa BCTPeyaroLL MM UCs
MESIKUMU U CPeSHUMM KaMHAMW. [MApoTepMbl OTHOCATCA K CEBEPHOM rpynne
ANEXMHCKMX WCTOYHUKOB, PaCroNOXXeHHbIX Ha OXOTOMOPCKOM Mnobepexbe
BY/NIKaHa ["0/10BHWHA. Bofbl 3TOW rpynnbl UCTOYHWUKOB MO COCTaBY OTHOCATCA K
Cy/Nb(HaTHO-X/IOPUAHBIM Ka/lbLineBo-HaTpreBbiM Tepmam ¢ pH 4-5, t 50-55 °C
(MapxuHuH, Ctpatyna, 1977).

B kanbgepe BynkaHa [0noBHWHa 4 npobbl Bogopocnein oTéupanu B
AHBape 2007 r. U3 OLHOro ropsayvero MUCTOYHMKA Ha CcofbgatapHOM none y
MOAHOXMA KOXHOr0 CK/IOHa LieHTpasbHOro BocTouHoro Kynona BynkaHa. 34ech
BbILENATCA HECKO/IbKO TPYNM cosbdatap C BbIXO4aMU TepMasibHbIX WCTOY -
HWKOB, TemnepaTypa BOAbl B KOTOpbIX BapbupyeT oT 60 pgo 103 °C,
XWMUYECKWIA COCTaB BOL PE3KO pa3/MyaeTcs [axe BHYTPU T[pynmbl: OT
CyOHelTpanbHbIX 1 cnaboLuenoyHbix (pH 6-8,5) rmapokapboHaTHO-CyNbgaTHbIX
N HaTPUeBO-KanbLUMeBbIX A0 KuUCabIX (pH 2-2,5) cynbaTHbIX U HaTpUeBbIX
(MapxuHuH, CTpatyna, 1977).

3 CTon60BCKNX TepMasibHbIX UCTOYHWMKOB W BbITEKAIOLLLEr0 13 OLHOT0
13 HUX pydba BOJOpOCM oTOupann B asrycte 1999 r. n anpene 2007 r. (7 n 3
npobbl COOTBETCTBEHHO). O6CefoBaHHbIE BOAOTOKM HAxXOAATCA Ha 3anafHoOM
nobepexbe OCTPOBA, B 2 KM K 10Ty 0T Mbica CTon6uyathlii. Temneparypa Bofbl B
ropsyeM UCTOYHWMKe B asrycte 1999 r. coctasnana 40 °C, B pyybe HWXe Mo
TeueHuto — 24 °C; rpyHT — MeSIKMe 1 cpefiHne KaMHU. CTO60BCKUE NCTOUHUKN
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OTHOCATCA K Cy6HeinTpanbHbiM (pH 6,7-7,0) a30THbIM, X0pUAHO-CYNb(aTHLIM
HaTpveBbIM TepMam, TeMnepartypa oAbl B HUX focturaet 82 °C (PKapkos, 2006;
Zharkov, 2006; YXapkos, MobepexxkHas, 2008).

0. UWvawkoTtaH. B aBrycte 1999 r. uccnegosanun sogopocnu (3 npobsbl)
13 TMAPOTEPMaIbHOIO BbIXOAA, PACMOSIOKEHHOr0 Ha MOPCKOM Mnobepexbe, B
15 ™ oT ypesa Bofbl, B 6yxTe BocxogHoM mMexay MbicoM O6BasibHbIM 1
0. bo6poBbIM (CO CTOPOHbI OXOTCKOro Mops). Temnepatypa BOAbl B MOMEHT
oT6opa npo6 gocturana 71 °C (cM. Tabn. 1); rpyHT — MeSIKMe U CpeHMe KamMHM.

JInTepatypHble faHHble U3BECTHbI TOMIbKO A8 UCTOYHUKOB O6Ba/IbHbIX,
pacnofiOXXeHHbIX Ha TUXOOKeaHCKOM CTOPOHe 0. LLInawkotaH, Ha MakapoBCKOM
nepeLueiike. Mo cocTaBy BOAbl TePMbl ONpPeAeneHbl Kak X/I0pUaHbIE HATPUEBbIe,
c obuwert muHepanmsauveid 13,3 r/n, Temnepatypoit Bogsl 60 °C n pH 6,98
(MapxuHuH, Ctpatyna, 1977).

0. AHknya. B asrycte 1999 r. Bogopocnm (7 npo6) otbupann w3
rmapoTepm, 06pa3oBaHHbIX UMM MENIKOBOAHbLIX BaHH U BbITEKAIOLLMX PY4beB B
6yxTe KpatepHoii. TemnepaTypa BOofbl MCTOYHMKOB cocTaBnsina 50-60 °C (cm.
Tabn. 1); rpyHT B BaHHaxX — MeCOK, B PyYbsiX — ME/KWE, CPefHMEe U KPYrHble
KaMHW Ha nec4aHon NOANoXKKe. ITU TepMasibHble MCTOYHUKIM OTHOCATCA K KOro-
BocToyHoMy conbhatapHOMy MOJIK0, TemnepaTypa BOAbl B HUX gocturaet 101
°C, pH 2,8-3,7. o XMMYeCcKoMy COCTaBy TepMbl CXOLHbI C MOPCKMMM BOLAMU,
no rMAPOXUMUYECKOMY TUMY OHW OTHOCATCA K X/0PUAHbIM HATPUEBLIM, C
MUHepanu3aumeri 25-27 r/n (MapxuHuH, Ctpatyna, 1977).

Mpobbl  BOAOPOCNEA nepuduToHa OT6UpPaI N0 O6LLENPUHATBLIM
meToamkam (Fonnepbax, MonsHckmin, 1951) n dukcnposann 4 %-M pacTBOPOM
thopmanbgernga. [Ons onpegeneHvs AMaTOMOBbLIX BOAOPOCNENA  FOTOBWM
MOCTOSHHbIE MpenapaTbl MeTOAOM NP OKaMBaHWA CTBOPOK AMAaTOMEN B
nepekuncu sogopoga (Swift, 1967). Bogopocnn naeHTUQULUPOBaIA C UCNOSb-
30BaHWeM MoOHorpaduidi, cBOAOK W onpegenuteneid (Monnepbax n ap., 1953;
Manamapb-MopgsuHuesa, 1982; MowkoBa, [onnepbax, 1986; Krammer,
Lange-Bertalot, 1986, 1988, 19914, b; Betposa, 1993; FOHrep, MoLukosa, 1993;
Hartley et al., 1996; PyHauHa, 1998; Komarek, Anagnostidis, 1998, 2005;
Lange-Bertalot, Genkal, 1999; Krammer, 2000, 2002) . MNpu naeHTU(QUKaLum
BOZOPOC/E MCMONb30BaM CBETOBble MMKPOCKOMbI «Axioskop 40» (Zeiss,
o6bekTMBbl 40%/0,65 ¥ 100x/1,25 oil) n «Alphaphot-2 YS-2» (Nikon,
06bekTmBbl 40x/0,65 1 100x/1,25 oil).

YacToTy BCTpe4yaeMoCTV BUAOB OMNPesensnn no LectmbasbHOM Lwkane
(Kopps, 1956). Mpu onucaHWWM CTPYKTYPbl afbroOCOO6LLECTB BbIAEN AN Tpe-
obnagaroLime KOMMNEKCbl BUAOB, K KOTOPbIM OblM OTHECEHbI AOMUHAHTbI —
TaKCOHbI C YaCTOTON BCTpe4YaeMocTh 6 («macca») U Cy640MUHaHTbI C OLEHKOA
obmmma 4 n 5 («4aCcTo» M «OYeHb 4acTo»). Bce BOZOPOC/M C 4acTOTOM
BCTpeyaemMoCTu OT 1 («efnHUYHO») [0 3 («HEPeAKO») KNacCUpULMpOBaHbl Kak
BTOPOCTENEHHbIE BUAbl. B cryvae OTCYTCTBMA B BOJOPOC/EBOM COOGLLECT Be
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peaslbHOro JOMUHMPOBAHWA BUAA K JOMUHAHTAM OTHOCW/IM TaKCOHbI, UMetoLLye
MaKCUMasibHO BbICOKYHO 4acTOTY BCTPEYaeMoCTy.

Mpn cocTaBneHU 3KOMOro-reorpaimyeckon XapakTepucTvKn (aopbl
BOZLOPOC/el MCNoMb3oBanuM /MTepaTypHble AaHHble 06 3KonorMm U pac-
npocTpaHeHun Bogopocnein: Xypcesud, 1976; NlesagHas, 1986; SladeCek, 1986;
Watanabe et al.,, 1986, 1988; Bopgopocnn, 1989; Van Dam et al., 1994;
Bukhtiyarova, 1999; bapuHoBa u ap., 2006. [ns onpegeneHnsi CONeHOCTU BOAbI
ncnonb3osany Wkany ranobHoctn P. Konbe (Kolbe, 1927), yTOUHEHHYO ANs
BogoeMoB CCCP A.W. MpoLKrHoi -JlapeHKo (1953). OTHOLIEHWEe BOAOPOCEN
K aKTUBHOIN peakumun cpefbl (pH) ycTaHaBnMBann COrnacHoO Knaccutukaumm
®. Xycreara (Hustedt, 1937-1939), pononHeHHoli . MepunsiiHeHoM
(Meril&inen, 1967).

Pe3ynbTaTbl 1 06CYXaeHMe

Anbrognopa cemu  006CNefoBaHHbIX — TOPAYMX  UCTOYHWKOB U
06pa3oBaHHbIX UMW BOLOTOKOB Tpex Kypunbckux ocTpoBoB — KyHaiimp,
LLvawkotaH 1M $AHKM4Ya — npeactasneHa 163 Bugamu (180 TakcoHamu
BHYTPVBMZOBOIO paHra, BK/IKYas HOMEHK/T aTypHbIi TUN Buga) u3 4 otaenos, 9
Knaccos, 24 nopsiakos, 46 cemeiicTB u 67 pogos: Cyanoprokaryota — 12 (12),
Euglenophyta — 1 (1), Bacillariophyta — 145 (162) u Chlorophyta — 5 (5).
B obLee uyuMcno TaKCOHOB BK/HOYEH bl HWUTYaTble BOZOPOC/M W3 OTAena
Chlorophyta, HaileHble B CTEPUIbHOM COCTOSHWAM, U MO3TOMY He OnpesesieHbl
fo Bupa (Oedogonium sp. ster. u Spirogyra sp. ster.). Ana anbrogiopsl
TePMaIbHbIX WCTOYHMKOB KypWbCKMX OCTPOBOB BrepBble YyKasaHbl 174
TakCOHa BHYTPMBMLOBOrO paHra, a Ans 0O6Leid anbroiopbl BHYTPEHHMX
BOA0eMO0B Kypu/bCKoro apxunenara — 51 TakCcoHa B1L0BOro U BHYTPUBMA0BOIO
paHra CUHe3eNieHbIX, 3BI/IEHOBbLIX, AWATOMOBLIX W 3efleHbIX BOAOpOC/el (CM.
Tabn. 2).

OcCHOBY M3y4eHHON (opbl BOAOPOCNeA (HOPMUPYIOT AUATOMOBblE —
90 % obwwero B1aosoro coctasa KypwibCkux rugpotepm. Havbonee pasHo-
obpasHo npeactasneH Knacc Bacillariophyceae, koTopbii BKIovaeT 123
BHYTPMBMAO0BbLIX TakcoHa (68,3 % 06Liero yncna HaingeHHbIX Bogopocnei). B
uncno Beaywmx cemeiicte (51,1 % obuiero coctaBa anbroiopbl) BXOAAT:
Bacillariaceae — 22 Buga, Pinnulariaceae — 17 (18 BHYTp1BUA0BbIX TaKCOHOB),
Fragilariaceae — 12 (16), Cymbellaceae — 12, Naviculaceae - 11 (12),
Gomphonemataceae — 10 (12). B cuctemaTmyeckoir CTpyKType hiopsbl
Hanbo/bLee KONMYeCTBO TaKCOHOB cofepaT pofbl Pinnularia — 13, Nitzschia
— 12 n Navicula - 10 BugoB n pasHoBugHocTel. B otaene Cyanoprokaryota
Hambonblluee BWAOBOE pasHoobOpasve npuHagnexut pogy Phormidium,
npeAcTasfieHHOMY 3 Bugamu. 3efieHble U 3BI/IEHOBble BOLOPOC/M UMEKT

HEe3HauMTeNIbHOE YNCNOo npescTaBuTeneid — 1 v 5 BUAOB COOTBETCTBEHHO.
B anbrocoobuyecteax ropsauMx WCTOYHUKOB KypuibCKMX OCTPOBOB
npu TemnepaType oAbl 0T 24 1o 71 °C (cornacHo nuTepaTypHbIM JaHHbIM — [10
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Ta6nuua 1. MMAPOXMMUYECKME MOKa3aTefM TePMasibHbIX WCTOYHWUKOB KypUnbCKMX

OCTPOBOB
VIcTOUHMK T, °C* Tun Tepmbl pH Kon-so JomMmuHaHT
TaKCOHOB
0. KyHawwp, A3OTHbI, Eﬂo_rmidiﬁm breve,

M. CTon6uaTtblii, XN0PUAHO- oicosphenia

pyueit-1 40| cynbaTHbli 6,7-7.0 8 abbreviate
(BepxoBbe) HaTpUEBbIi
0. KyHawump, . Ph. breve,

M. CTONGYATBI, A30THbIN, Gomphonema
pyueii-1 24 | xnopugHo- 6.7-70 58 parvulum, Synedra
(cpeHee CyNb(aTHbIN e ulna, Achnanthes
TeueHue) HaTpueBbIi lanceolata, Nitzschia

nana
0. KyHaLump AB30THbII, \
" - . tricta

M. CToNGuaThIi, 82 XnopuaHo 6,7-7,0 59 cons
pyyeii-2 (62) CynbdaTHbINA N. capitellata

HaTpu1eBbIA
0. KyHaLm Synechocystis

6y'x %\nexmﬁé 481 | Cynbthatho- aquatilis,
uen-1 (56_ XNOPUAHbIN 4.5 84 N.capitellata,
Py 55) KaNbLeBo- N. palea, Pinnularia

HaTpu1eBbIiA acidophila, P. acido-
japonica

. Anexi Cynugatto-
eH-2 26 | XNOpnAHbIN 4-5 48 Navicula slesvicensis
py Ka/TbLi1eBO-

HaTpWeBbIiA
mapokap6o-
0. KyHauump, ;}aTHO‘Sy”b‘
. aTHbIA,
K?-”;#;ESMBH);”K' §%03) HaTpueBo- 2-85 26 Placoneis elginensis
pyde Ka/bLIMEBbIA,
CynbhaTHbIN,
HaTpueBbIii
0. LUnkoTaH, 71 XnopuaHslii 6.98 44 Hannaea arcus var.
pyuei (60) | HaTpveBblIii ' linearis f. recta
Microcystis firma
0. fHKnua T
o o Chroococcidiopsis
pyuen, 50-60 | XnopugHbli 2837 75 - .
o ,8-3, thermalis, Placoneis
Meﬂ;;)ESQHaH (101) | HaTpuessii elginensis, Nitzschia

aurariae

* B cKobkax ykasaHa TemmepaTypa COr/facHO NMTepaTypHbIM faHHbIM . MapxuHuH, CTpatyna,
1977; Xapkos, 2006; Zharkov, 2006; >Kapkos, MobepexHas, 2008.

103 °C) K umucny AOMWHAHTOB M CY6OMWUHAHTOB OTHOCATCS [MaTOMOBblE U
cuHeseneHble Bogopocnu: Synedra ulna, Hannaea arcus var. linearis f. recta,
Achnanthes lanceolata, Rhoicosphenia abbreviata, Gomphonema parvulum,
Placoneis elginensis, Navicula slesvicensis, Pinnularia acidophila, P. acido-
japonica, Nitzschia auraria, N. capitellata, N. nana, N. palea, N. constricta,
Synechocystis aquatilis, Microcystis firma, Chroococcidiopsis thermalis wn
Phormidium breve (cm. Tabn. 1, 2).
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Tabnuya 2.
OCTPOBOB

BngoBoii cocTaB BOAOPOC/EN TepMasibHbIX WMCTOUHUKOB KypubCKMX

0. KyHaLump

TakcoH

Mbic CTon6uaTblit

byx. AnexnHa

Kanbgepa By K.

["0NoBHMHA

LLinawkoTaH

AHKNYa

T,°C

3KO/oro-reorpaguyeckas
XapaKTepucTu1Ka

MecToo6uTaHVe

["anobHocTb

pH

PacnpocTpaHeHue

CYANOPROKARYOTA

KnaccChroococcophyceae

Mopsgok Chroococcales

CewmelicTBo Synechococcaceae

eSynechococcus
elongatus (Néageli) 3-4
Négeli

48,1

B-P

CewmelicTBo Merismopediaceae

*Synechocystis aquatilis
Sauv.

48,1

hl

CewmelicTBo Microcystaceae

*Microcystis firma
(Kutz.) Schmidle

50-60

CewmelictBo Chroococcaceae

e Gloeocapsopsis
magma (Bréb.) 1
Komaérek et Anagn.

40

CemelicTBO Xenococcacea

63

eChroococcidiopsis
thermalis Goitl.

50-60

KnaccHormogoniophyceae

Mopsgok Oscillatoriales

CewmelicTBo Pseudonostocaceae

ePseudanabaena biceps

Bdcher !

1-2

26

*P. minima (G.S. An)

Anagn. 2

CewmelictBo Oscillatoriaceae

ePhormidium

ambiguum Gomont !

24-40

*Ph. animale (C.
Agardh ex Gomont) 1
Anagn. et Komarek

24-40

B-P

oPh. breve (Kitz. ex
Gomont) Anagn. et 5-6
Komarek

24-40

B-P

B-p

CewmelicTBo Schizothrichaceae

*Schizothrix pulvinata 2
Kiutz. ex Gomont

CewmelictBo Homoeothrichaceae

Homoeothrix varians 2.4
Geitl.

24-40

EUGLENOPHYTA

KnaccEuglenophyceae

Mopsgok Euglenales

CewmelicTBo Euglenaceae

*Euglena viridis
Ehrenb.

B-P
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BACILLARIOPHYTA

KnaccCoscinodiscophyceae

Mopsgok Thalassiosirales

CewmeiictBo Thalassiosiraceae

*Thalassiosira
nordenskidldii Cleve

1-2

50-60

hl

CemeiicTBo Stephanodiscaceae

Cyclotella
meneghiniana Kiitz.

1

40

B-P

hl

alf

a-p

Mopsgok Melosirales

CewmelictBo Melosiraceae

*Melosira dickei (Thw.)
Kitz.

2-3

40-48,1

B-P

*M. moniliformis (O.
Miill.) C. Agardh

50-71

B-P

hl

M. nummuloides C.
Agardh

50-60

mh

M. varians C. Agardh

14

24-60

B-P

alb

Mopsgok Aulacoseirales

CewmelicTBo Aulacoseirace

ae

Aulacoseira distans
(Ehrenb.) Simonsen var.
distans

48,1

B-P

acf

X-0

*A. distans var. lirata
(Ehrenb.) Bethge

50-60

B-P

A. granulata (Ehrenb.)
Simonsen

1-2

40-60

alf

A. italica (Kitz.)
Simonsen

24

alf

Mopsgok Triceratiales

CewmelicTBo Triceratiaceae

Odontella aurita
(Lyng.) Agardh

50-60

B-P

mh

alf

CewmelicTBo Plagiogrammaceae

*Dimeregramma fulvum
(Greg.) Ralfs in
Pritchard

50-60

Knacc Fragilarioph

yceae

Mopspok Fragilariales

CewmelicTBo_Fragilariaceae

Asterionella  formosa

Hass.

1-2

48,1-60

alf

o-p

Ctenophora pulchella
(Ralfs) Williams et
Round

24-60

mh

alf

Fragilaria capucina
Desmazieres

1-2

24-48,1

alf

o-p

F. crotonensis Kitton

1-2

40-48,1

alf

o-p

*F. nitzschioides Grun.

50-60

F. vaucheriae (Kiitz.)
J.B. Petersen

1-2

48,1-71

alf

x |x|loc)| ®

Fragilariforma
virescens (Ralfs)
Williams et Round

40

hb

Hannaea arcus
(Ehrenb.) Patrick var.
arcus

48,1-60

alf

H. arcus var. amphioxys
(Rabenh.) Patrick

40

alf

H. arcus var. linearis
(Holmboe) R. Ross

48,1-60

alf

H. arcus var. linearis f.
recta (Cleve) Foget

1-3

1-2

24-71

alf
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Staurosira construens
(Ehrenb.) Grun. f.
subsalina (Hust.)
Bukhtiyarova

alf

S. construens f. venter
(Ehrenb.) Bukhtiyarova

40

alf

Synedra inaequalis H.
Kobayasi

48,1

S. ulna (Nitzsch)
Ehrenb.

1-6

1-3

24-60

alf

Tabularia tabulata (C.
Agardh) Snoeijs

1-2

48,1-60

hl

CewmelicTBo Diatomaceae

Diatoma anceps
(Ehrenb.) Kirchner

40-60

hb

alf

D. hiemale (Lyng.)
Heib.

24-71

hb

D. mesodon (Ehrenb.)
Kitz.

24-71

hb

alf

D. moniliforme Kiitz.

50-60

hl

D. vulgare Bory

24-71

alb

Meridion circulare
(Grev.) C. Agardh var.
circulare

24-71

hb

alf

M. circulare var.
constrictum (Ralfs) Van
Heurck

1-2

24-71

hb

alf

Mopsgok Tabellariales

CewmelicTBo Tabellariaceae

Tabellaria fenestrata
(Lyng.) Kutz.

71

B-P

hb

acf

T. flocculosa (Roth)
Kitz.

24-71

B-P

hb

acf

0-X

Mopsgok Licmophorales

CewmelicTBo Licmophoraceae

*Licmophora communis
(Heib.) Grun.

50-60

Mopsgok Striatellales

CewmelicTBo Striatellaceae

Grammatophora
angulosa Ehrenb.

71

KnaccBacillariophyceae

Mopsgok Eunotiales

CewmelicTBo_Eunotiaceae

Eunotia arcus Ehrenb.

48,1

hb

acf

E. bilunaris (Ehrenb.)
Mills var. bilunaris

24-60

acf

*E. bilunaris var.
linearis (Okuno) Lange-
Bert. & Norpel

50-60

E. denticulata (Bréb.)
Rabenh.

26

acf

E. exigua (Bréb.)
Rabenh.

1-2

24-48,1

acf

E. implicata Norpel,
Lange-Bert. & Alles

14

24-48,1

E. muscicola Krasske

24-40

acf

E. pectinalis (O. Miller)
Rabenh.

24-48,1

hb

acf

E. praerupta Ehrenb.

NI

48,1-71

hb

acf

E. tenella (Grun.) Hust.

50-60

DWW W |W| ©

hb

acf
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Mopsgok Mastogloiales

CewmelicTBo Mastogloiacea

Aneumastus tusculus
(Ehrenb.) Mann et
Stickle

50-60

B-P

alf

0-X

*Mastogloia smithii
Thw. ex W. Smith

1-2

26-60

mh

alf

Mopsgok Cymbellales

CemelicTBO Rhoicospheniaceae

Rhoicosphenia
abbreviata (C. Agardh)
Lange-Bert.

2-6

24-60

hl

alf

CemeiictBo Cymbellaceae

Brebissonia boeckii
(Ehrenb.) O’Meara

50-60

mh

Cymbella affinis Kitz.

24-71

alf

C. cistula (Ehrenb.)
Kirchner

40

alf

C. lanceolata (Ehrenb.)
Van Heurck

40

alf

C. naviculiformis
Auerswald

24-40

*C. pusilla Grun.

40

alf

*C. subleptoceros
(Ehrenb.) Kutz.

71

C. tumida (Bréb.) Van
Heurck

24-60

alf

Encyonema hebridicum
Grun. ex Cleve

E. minutum (Hilse ex
Rabenh.) Mann

24-71

E. silesiacum (Bleisch
in Rabenh.) D. G. Mann

1-3

24-71

alf

*Placoneis elginensis
(Greg.) E.J. Cox

1

2-6

40-60

o-p

CemelictBo Gomphonema

aceae

Gomphoneis olivaceum
(Hornem.) Dawson ex
Ross et Sims

1-2

26-71

alf

G. quadripunctatum
(Dstrup) Dawson ex
Ross et Sims

1-3

24-40

Gomphonema
acuminatum Ehrenb.
var. acuminatum

24-48,1

alf

G. acuminatum var.
coronatum (Ehrenb.) W.
Smith

24-40

alf

G. angustatum (Kitz.)
Rabenh.

26-71

alf

G. angustum Agardh

71

alf

G. clavatum Ehrenb.

48,1-60

G. intricatum Kiitz. var.
vibrio (Ehrenb.) Cleve

40

© |W|T| ©

o (xK|T| T

G. parvulum (Kiitz.)
Kitz. var. parvulum

24-71

alf

G. parvulum var.
lagenula (Kiitz.) Freng.

48,1

alf

G. truncatum Ehrenb.

48,1-71

alf

Reimeria sinuata
(Greg.) Kociolek et

Stoermer

24-71

alf

343




T.B. Hukyauna

Mopsgok Achnanthales

CemeiictBo Achnanthaceae

Achnanthes coarctata 1- . . a-
(Bréb.) Grun. - - S n B ' ' 0 a

A. exigua Grun. var. .

exigua 1-2 | - - - 40 B i alf B k
*A. exigua var. capitata

Hust. 1-3 | - - - 24-40 B - - - -

A. lanceolata Bréb. ex .

Kiitz. var. lanceolata 16 | 1-2 |- 1 24-71 B ! alf XB |k
A. lanceolata var. . a-
elliptica Cleve 1211 ) ) 24-481 | B : alf ) a

A. lanceolata var.

haynaldii 1-3 | - - - 24-40 B i alf X-B k
(Schaarschmidt) Cleve

CemeiictBo Achnanthidiaceae

Achnanthidium

minutissima (Kiitz.) 14 |1 1 1 24-71 B i i o-B b

Czarnecki

*Eucocconeis flexella . a-
Kiitz. - 1 - - 26 B mh i 0 a

CewmelictBo Cocconeidaceae

Cocconeis disculus 1- .

(Schum.) Cleve - 1 - 3 26-71 ! - - -

*C. pediculus Ehrenb. - - 1 - - hl alf B k
C. pinnata Greg. - - - - -2 50-60 - - - R -

C. placentula Ehrenb. .

var. placentula - 1 - 1 48,1-71 B i alf B b

C. placentula var. 1-

euglypta (Ehrenb.) 1-3 |1 1 2 24-71 B i alf - b

Grun.

C. placentula var.

lineata (Ehrenb.) Van - - 1 - 50-60 B i alf - b

Heurck

*C. scutellum Ehrenb. - 1 - - -2 26-60 B hl - - -

Mopsgok Naviculales

CewmelicTBo Diadesmidaceae

*Luticola mutica . . a-
(KUtZ) Mann - 1 - - 48,1 B | | O-B a
Cemeiictso Amphipleuraceae

Frustulia rhomboids a
(Ehrenb.) De Toni var. 1 1 - - 24-48,1 B hb acf 0-X a
rhomboids

*F. rhomboides var. a-
amphipleuroides Grun. | 1 - - - - B hb | acf |- a
F. vulgaris Thw. 1-3 |1 - - 24-48,1 B hb alf 0 b
CemeiictBo Neidiaceae

Neidium ampliatum .

(Ehrenb.) Krammer 1 1 - - 24-48,1 B hb i 0 k
CewmelictBo Sellaphoraceae

*Fallacia pygmaea

(Kiitz) Stickle - 1 - - 26 B mh | alf a b
CewmelicTBo_Pinnulariaceae

*Caloneis bacillum .

(Grun.) Cleve - 1 - 1 26 B-P i alf 0 k
* i -
C. molaris (Grun.) 14 | - ) ) 24-40 B i i ) a
Krammer a
C. silicula (Ehrenb.) 1|1 |- |- 40481 (B |i |ab |o |k

Cleve var. silicula

*C. silicula var. ) ) ) ) 50-60 B-P |i alf ) K
truncatula Grun.

*Pinnularia

acidojaponica Idei et 1 1-6 1-3 |1 26-71 B - acf - -

Kobayasi
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*Pinnularia acidophila
Hofmann et Krammer ] 1-6 26-71 B ] acf ) ]
P. borealis Ehrenb. . . a-
1 1 26-60 B i i X a
P. brebissonii (Kiitz.) . .
Rabenh. - - 50-60 B i i a-B b
P. major (Kutz.) .
Rabenh. 1 - - B i acf B b
P. microstauron . .
(Ehrenb.) Cleve 1-2 | - 24-40 B i i 0 b
*P. neomajor Krammer | 1 - - B - acf 0-X -
*P. obscura Krasske 1 1-3 26-481 | B - - - -
*P. rhombarea
Krammer ! ) 24-40 B ) ) ) )
*P. stomatophora 1 ) ) B ) ) ) )
(Grun.) Cleve
*P. subgibba Krammer
var. undulata Krammer | 1 ) 40 B ) ) 0 )
P. subrupestris
Krammer ) 1 481 B ) ) ) )
P. viridiformis
Krammer 1 1 24-40 B - - - -
P. viridis (Nitzsch) . .
Ehrenb. - 1 48,1 B i i B b
CemeiicTo Diploneidaceae
Diploneis elliptica .
(Kiitz.) Cleve 1-2 |1 26-40 B i alf 0 k
D. ovalis (Hilse) Cleve 1 1 26-40 B hl alf B b
CemeiictBo Naviculaceae
Navicula avenacea
1-3 |1 24-71 B i acf -
(Bréb. et Godey) Bréb. ! 6
N. capitata Ehrenb. var.
capitata 1 1 26-60 B hl alf B-a k
N. capitata var.
hungarica (Grun.) R. 1 1 26-71 B hl alf B b
Ross
N. cryptocephala Kiitz. 1-2 | 1-2 24-71 B-P hl alf a Kk
N cryptotenella Lange- | 5 4 | 1.7 2471 i laf |p |k
*N. digitoradiata
(Greg.) Ralfs - - 50-60 B hl alf - k
N. directa (W. Smith)
Ralfs - - 50-60 B-P | mh |- - -
N. integra (W. Smith) . a-
Ralfs 1-2 |1 24-48,1 B mh | i X-0 a
N. menisculus Schum. 1 - 24 B hl alf B-a k
N. placentula (Ehrenb.) . 1 26 B i alf 8 K
Grun.
N. radiosa Kiitz. 1 - 24-60 B i i 0-B k
N. slesvicensis Grun. 1 1 26-48,1 B hl i B k
CemeiicTBo Pleurosigmataceae
Gyrosigma acuminatum .
(Kiitz.) Rabenh. 1 ) 40 B : alb p b
Mopsgok Thalassiophysales
CemeiicTBo Catenulaceae
Amphora normanii
Rabenh. 1-2 |1 24-60 hb alf B-a | b
A. ovalis (Kutz.) Kitz. 1 1 40-60 i alb 0-B k
A. pediculus (Kutz.) .
Grun. 1-2 | - 24-71 i alb B k
*A. veneta Kiitz. f. .
capitata E.Y. Haworth 5 1 26 B : alb p b
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Mopsgok Bacillariales

CewmelicTBo Bacillariaceae

Bacillaria paradoxa

Gmel. - - 1 50-60 P mh | alb B k
*Denticula kuetzingii .

Grun. 1 1 1 40-60 B i alf B b
Hantzschia amphioxys .

(Ehrenb.) Grun, 1 1 1 24-60 i alf a k
*H. distinctepunctata .

(Hust.) Hust. - 2 - 26 ! - - k
*H. marina (Donkin)

Clevein Cleve & Grun. | ~ ! ) 481 B hl ) ) )
*Nitzschia aurariae .

Cholnoky - - 2-6 50-60 B i - - k
*N. brevissima Grun. 1 - - 48,1 B hl i o-B [
N. capitellata Hust 26 | 1-6 - 26-48,1 | B i alb 0 Kk
*N. constricta (Kitz.)

Ralfs 1-6 |1 - 40-48,1 | B mh | alf B k
N. dissipata (Kiitz.) .

Grun. 1 1 1 24-60 B i alf o-B b
N. fonticola Grun. 1-2 | 1-2 1 24-71 B i alf 0 b
N. frustulum (Kiitz.)

Grun. 1-3 | - - 24-40 B hl alb 0 k
N. linearis W. Smith 1-2 |1 1 24-60 B i i 0 b
N. nana Grun. 26 | 14 1 24-71 B mh | - - b
N. palea (Kitz.) W. . .

Smith 35 | 1-6 1 24-71 B i i a k
N. paleacea (Grun.) .

Grun. 2 1 - 24-71 P i alf o-B k
*N. pellucida Grun. - - 1 50-60 B il - - k
*N. recta Hantsch 1 - - - B i alf ap | b
*N. thermaloides Hust. - - 4 50-60 - hl - - -
N. vermicularis (Kitz.) .

Hantzsch - - 1 50-60 B i alf B k
Tryblionella levidensis

W. Smith - 1 - 48,1 B hl alf a b
*T. marginulata (Grun.

in Clever et Grun.) D.G. | 1 - - - - hl - - -
Mann

Mopsgok Rhopalodiales

CewmeiictBo Rhopalodiaceae

Epithemia adnata

(Ktz.) Bréb. var. .

porcellus (Kiitz.) R. 1 B B 40 B ! alb B k
Ross

*Rhopalodia acuminata

Krammer 1-2 |1 - 40-48,1 | B hl - - -
Rh. rupestris (W. a-
Smith) Krammer - 1 - 48,1 B - - 0 a
Mopsgok Surirellales

Cewmeiictso Surirellaceae

Surirella angusta Kiitz. 1 1 1 24-60 i alf B k
S. brebissonii Krammer . .

et Lange-Bert. - 1 1 48,1-60 i i B k
*S. minuta Bréb. 1 - - 40 i alf - b
CHLOROPHYTA

KnaccChlorophyceae

Mopsgok Oedogoniales

CewmeiicTBo Oedogoniaceae

Oedogonium sp. ster. - - 1 | 50-60 | B - | - R | -

KnaccUlvophyceae

Mopsgok Ulotrichales

CewmelictBo Ulothrichaceae
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Ulothrix zonata (Weber

et Mohr) Kiitz. 1 - - - |- 24 B [ | 0 K

CewmelictBo Chaetophoraceae

*Stigeoclonium nanum
(Dillw.) Kiltz. 2 |- S I 24 B . - ; .

KnaccZygnematophyceae

Mopsgok Zygnematales

CemelicTBO Spirogyraceae

Spirogyra sp. ster. [13 ]- [- T-1T- [24.400 [B |- - [- [-

Mopsgok Desmidiales

CewmelictBo Desmidiaceae

*Cosmoastrum
punctulatum (Bréb.) 1 - - - - 24 P i acf 0 k
Pal.-Mordv.

MpumeyaHue : YacTota BCTPEHaeMOCTW OpPraH13MOB yKasaHa o LLecTU6aNbHOM WKae: 1 — eAMHNYHO,
2 — peako, 3 — Hepeako, 4 — yacTo, 5 — oueHb yacTo, 6 — macca (Kopgs, 1956). MecTtoobutaHue: P —
NNaHKTOHHble, B-P — 6EHTOCHO-NaHKTOHHbIE, B — 6eHTOCHbIE, E — anuiuTHble, B-E — 6EHTOCHO-3NU(UTHBbIE.
["anobHocTb: mh — me3oranobel, hl — ranounel, hb — ranothobel, i — nHangdepeHTbl. OTHOLWeHKe K pH: alf —
ankammgunel, alb — ankannbuoHTsl, acf — aumpodunbl, i — uHAUddepeHTl. CanpobHocTb (S): X —
KCEHOCanpobMOHT, X-0 — KCEHO-ONWrocanpobuoHT, 0-X — O/IMF0-KCEHOCanpobuoHT, X-B — KceHo-
6eTame30canpoby1oHT, 0 — 0/IMFrocanpobroHT, 0-f — 0nMro-6eTamesocanpobroHT, B — 6eTa-mMe30canpoBUOHT,
B-a — 6eTa-anbhamesocanpobUOHT, a-f — anbda-6eTame30canpobuoHT, B-p — 6eTa-nNoIMMe30canpobuoHT, o —
anbja-Me30canpobuoHT, p-0 — MNoAU-a/ib(ame3ocanpouoHT; «-» — HET [aHHbIX; «*» — BWUA BMepBble
YKa3blBaeTCs A5 anbrothnopbl KypubCKrx 0 CTPOBOB; «@» — BUZ paHee YKasblBasCa /15 FopsumMX UCTOYH MKOB
KypunbCKMX 0CTPOBOB; He OTMeYeHHble BUfbl BMEPBble YKa3blBAOTCA 418 FOPAYMX UCTOUHNKOB KypunbCKux
0CTpoBOB. T, °C — 3aperncTprpoBaHHbIe HaMV 3HAYeHUs TeMnepaTypsbl.

Mpn 3HauUMTENbHOM BMAOBOM 6GOratcTee BOAOPOC/el 06Cnef0BaHHbIX
rMapoTepM TONbKO 17 TaKCOHOB BWAOBOTO U BHYTPMBMAOBOIO paHra Auatomel
06Hapy)XXeHbl He MeHee YeM B LUECTM MCTOYHMKax — Synedra ulna, Hannaea
arcus var. linearis f. recta, Diatoma mesodon, D. vulgare, Gomphonema
parvulum, Rhoicosphenia abbreviata, Encyonema silesiacum, Achnanthes
lanceolata, Achnanthidium minutissima, Cocconeis placentula var. euglypta,
Navicula avenacea, N. cryptocephala, N. cryptotenella, Pinnularia
acidojaponica, Nitzschia linearis, N. nana, N. palea (cm. Taén. 2).

0. KyHawmp. O6pactaHus KamHeli B NePBOM MCTOYHMKE, MPOTEKAtOLLEM
Ha nobepexxbe Oyx. AnexuHa, npefctasneHbl 84 TakKCOHaMW CUHe3e/eHbIX U
AMaTOMOBbLIX BOAOPOC/EA BMAOBOMO WM BHYTPUBMAOBOIO paHra. OCHOBHYHO
maccy o6pacTaHuii COCTaBnstOT CcuHe3eneHble Synechocystis aquatilis ©
Avatomosble Bogopocn Nitzschia capitellata, N. palea, Pinnularia acidophila, P.
acidojaponica. BbiCOK/e OLEeHKM 06unsa Takxke uvetoT Buabl Diatoma vulgare,
Eunotia implicata, Gomphonema parvulum 1 Nitzschia nana. ®nopa
BOZOPOC/eli BTOPOro ropsyero UCTOYHMKa OacceliHa Oyx. AnexuHa uMeeT
CXOAHbIN  (DIOPUCTUYECKUIA COCTaB, OAHAKO O06LLee YMCN0 TaKCOHOB He
npe.biwaeT 48. BCTpeyaemMoCTb 3TVX BUAOB XapaKTePU3YeTCcs KakK efuHUYHas 1
peakas. Tonbko oamH Bug Navicula slesvicensis MMeeT YacToTy BCTpe4aemMocTy
«4aCTo» — MaKCUMa/IbHO BbICOKYH /151 JAHHOI0 a/brocoobLLecTsa (CM. Tabn. 2).
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Bogopocnn ropsvero MCToMHMKA M3 Kasbfepbl By/kaHa [0M10BHUHA
OT/IMYAOTCH Ype3BblyaiHO 6efHbIM COCTaBOM, MPeACTaBNEeHHbIM 26 BHYTPU-
BMAOBLIMM TaKCOHaMy AMaTOMOBbIX BOAOpOCNei. YacToTa BCTpevaemMocTu
BOAOPOCNe — «eAMHUYHO»-«HEpPeaKo», U Tonbko Bua Placoneis elginensis
MMEET OLIEHKY 06MIns «4acTo» (CM. Tabn. 2).

O6cnefoBaHHble B aBrycte 1999 r. oTHOCALLMECS K FPynne UCTOYHUKOB
Cton6osckme (Mbic CTONGYATBINA) T OPAYMIA POAHMK W PYYel, BbITEKAOLWMIA U3
HEro, UMeT CXOAHYI CTPYKTYPY &1brocoO06LLeCTB M HacuuUTbiBatOT 78 1 58
BHYTPMBMA0BbIX TAKCOHOB COOTBETCTBEHHO. ObBpacTaHMs KaMHEN B TepMa/lbHOM
POAHMKe npefcTaBneHbl AommHaHTamu Phormidium breve (CuHe3eneHble) u
Rhoicosphenia abbreviata (guatomoBble), a Takke BUAaMW C MEHbLUVM
obunmem — Nitzschia palea, N. nana, Achnanthes lanceolata, Synedra ulna n
Homoeothrix varians (cm. Tabn. 2). B pyube gommHmpytot Ph. breve, S. ulna, G.
parvulum, A. lanceolata n N. nana, B poin cy640M1MHaHTOB 0TMeuyeHbl Melosira
varians, Rh. abbreviata, Achnanthidium minutissima, Navicula cryptotenella
Nitzschia palea.

MmppoTtepma Ha Mbice CTtonbuatslii, 06cnepoBaHHas B anpene 2007 r.,
XapaKTepu3yeTcsi 3HaunUTeNbHbIM TakCOHOMUYECKUM cocTaBoM (59 TaKCOHOB
BMAOBOr0 M BHYTPMBWMAOBOrO paHra) v AOMWHVPOBaHWEM AMATOMOBbIX BOLO-
pocneit Nitzschia constricta n N. capitellata B coueTaHum ¢ cy6aomvHaHTaMn 13
[AMaToMOoBbIX M cuHeseneHbIX: Amphora veneta f. capitata, Caloneis molaris,
Encyonema hebridicum, Navicula cryptotenella, Nitzschia nana n Synecho-
coccus elongatus. ToflbkO B 3TOM WUCTOYHMKE MpU Temnepatype Bofbl 24 °C
06Hapy)XeHbl eVHNYHbIE KNETKM 3Br1IEHOBbLIX BOZOP ocneld Euglena viridis.

0. LnawikotaH. B aToM ropsyem MCTOYHUKE 06Hapy>KeHbl 44 TakcoHa
[MaTOMOBbIX BOAOPOC/ENA. BEHTOCHbIN, aKaIMpUIbHLIA N UHAUDHEPEHTHBIA K
coneHoctn Bug Hannaea arcus var. linearis f. recta npeobnagaer B anbro-
coo6LLecTBe, ero OueHka 06uIna [OCTWUraeT 3HayeHUs «OYeHb YacTo». Bce
OCTa&/IbHble BUAbI BTOPOCTEMEHHbI, YacTOTa MX BCTPEYAEMOCTU OLIEHMBAETCA Kak
«EAMHNYHO»-«HEPEeLKO» (CM. Tabn. 2).

0. AHKMYa. B obpacTaHMsX KaMHeil TepmasibHOr0 UCTOYHMKA, BbITeKa-
OWEro M3 Hero pyybd W MENKOBOAHBIX, MPOTOYHbIX BaHH OTMeYeHbl
anbrocooblecTsa € MAEHTUYHbIM BWAOBLIM COCTaBOM, BK/KOUaOWUM 74
TaKCOHa CUHe3eNeHbIX W [AMAaTOMOBbIX BOAOPOCNEA W OfHY CTEPUNbHYIO
HWTYaTKy poga Oedogonium w3 3eneHbiX. B coobuiectBax AOMUHUPYHOT
cuHeseneHble U amatomosble: Microcystis firma, Chroococcidiopsis thermalis,
Navicula elginensis 1 Nitzschia aurariae. 3HaunTenbHa fgons eugos Diatoma
vulgare n Nitzschia thermaloides, makcumanbHas oLeHKa 06unms 3TUX BULOB —
«4acTo» (Cm. Tabn. 2).

Bogopocnu, BeretvpytoLue B 06pactaHusax TBepAblX CybcTpaToB cemu
rmgpotepm ocTpoBoB KyHawmp, LLUnawkoTaH U AHKMYE, MMEKT PasinyHbIi
coCcTaB JOMUHMpPYHOLWMX BUAOB. Tonbko Buabl Nitzschia capitellata n Placoneis
elginensis OTMeuYeHbl [Ans  anbrocoO6LWECTB  ABYX  PasiMYHbIX  FOPAYMX
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nctouHunko. Nitzschia capitellata — B pyubsiX, pacrofiOXeHHbIX Ha MbIce
Cron6uyatom n nobepexoe 6yx. AnexunHa 0. KyHawwp, Placoneis elginensis — B
NCTOYHMKax oCcTpoBoB KyHawvp (Kanbfepa By/nkaHa [0NOBHWHA) U AHKMYA
(cm. Tabn. 1, 2).

Kak nokasblBatOT UCCMefoBaHMs ropsauMx WUCTOYHMKOB  KaBkasa,
Kamuatkn, bBypatun, Kuprusum w BeHrpuu, TemnepaTypHbIi  WHTepBan
BbICOKOr0 pa3Ho06pa3ns BOAOPOC/EN B UCTOYHUKAX AOCTATOYHO LIMPOK — OT 25
o 50 °C, a npu Temnepatype Bbie 60 °C KOAWYECTBO BMAOB 3HAUUTESILHO
ymeHbluaetcd (HukutuHa, 2005). B unccnefoBaHHbIX HaMu rMapoTepmax
HanMeHbLLee KOMMYECTBO TaKCOHOB (26 TaKCOHOB BUAOBOrO U BHYTPMBULOBOIO
paHra) 06Hapy>eHO B ropsYemM WUCTOYHMKE M3 Kasibfepbl BynKaHa [0/10BHUHA,
nmMetoLieM Temnepatypy Bogbl Ao 103 °C, n Hambonbwee (84) — B OAHOM M3
TepManbHbIX WMCTOYHMKOB, Brafjatlolmx B OyX. AnexuHa, C TemnepaTtypoi
48,1 °C. Tlpu 3HauMTe/IbHOM MOBLILLEHUW TemnepaTtypbl BOAbl BOLOEMOB
BW/OBOI COCTaB anbroco00LLECTB 00eAHAETCS, HO HEMHOIME OCTaBLLMECS BUApbI
aKTVMBHO Pa3BMBAtOTCA W JaXe CTaHOBATCA MacCOBbIMU.

PacTUTeNbHOCTb TePMaslbHbIX WCTOYHMKOB B OCHOBHOM COCTOWUT W3
BOZOpPOC/e XONOAHbLIX BOA, MPUCNOCOBMBLL MXCS K BbICOKMM Temnepatypam. A3
NCTUHHLIX  TEPMO(MNOB WM  XapaKTepHbIX MpPeACTaBUTENen  ropsymx
NCTOYHNKOB KypunbCKMX OCTPOBOB MOXH O BblAeUTb BMAbl Synechocystis
aquatilis, Chroococcidiopsis thermalis, Pinnularia acidojaponica, P. acidophila
u Nitzschia thermaloides.

K KypunbCKMM 0CTpOBaM  TeppUTOPUIbHO 6/IM3KO  PacronoXeH
nonyocTpoB KamuaTka, KOTOpbIA Takxe WMeeT 60/bLIOe YWUCI0 TOpsAYMX
WCTOYHWMKOB. AJIbroniopa TepMasibHbIX WCTOYHWKOB 3TOr0  MOJlyoCTpOBa
nccnepyetca npogomkutensHoe Bpems (Gutwinski, 1891; EneHkuH, 1914;
Petersen, 1946; JlynukunHa n ap., 2001; HukutnHa, 2001, 2005; KyssakuHa v gp.,
2005; Yoshitake et al., 2008; n pgp.). CornacHo 3TUM WCCNefOBaHUAM, B
BOZOPOC/EBbLIX CO0bLLecTBax rmapotepm Kamuatku ¢ Temnepartypoii Bogbl 14-
78 °C n gmanasoHom pH 1-10 SOMUHMPYIOT BUAbl, OTMEYEHHbIE KaK BTOPO-
cTeneHHble Ana ropaumx mctouHmkoB Kypun (Achnanthes exigua, Amphora
veneta, Caloneis bacillum, Neidium ampliatum, Nitzschia amphibia, N.
frustulum), nMbo He HaligeHHble Ha Kypunbckux o-Bax (Pinnularia marchica
llka Schonfelder, Mastigocladus laminosus Cohn.). Tem He MeHee, npu
CpaBHEHMN BWAOBOr0 COCTaBa albroiop ropsyunx UCTOYHWKOB KamuyaTku u
KypunbCKMX OCTPOBOB BbISB/IEHO 3HAUUTENbHOE YWC/IO OOWMX BUAOB U3
otaenoB Cyanoprokaryota u Bacillariophyta: Phormidium breve, Melosira
varians, Hannaea arcus var. linearis f. recta, Diatoma mesodon, Eunotia
bilunaris, Rhoicosphenia abbreviata, Encyonema silesiacum, Gomphonema
parvulum, Achnanthes lanceolata, Cocconeis placentula, Frustulia rhomboides,
Navicula cryptocephala, Nitzshia frustulum, N. nana and N. palea. 3T BuAbI
ABNAIOTCA TUMUYHBIMW NPEACTaBUTENAMU XONOAHOBOLHBLIX PYUYbEB, PEK U 03ep
Kypunbcknx ocTpoBoB (HukynuHa, 2002, 2004, 2008).
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Ta6nuua 3. PacnpefeneHne BodopoC/ei TepMaibHbIX UCTOUHUKOB MO 3KOIOMMYECKUM

rpynnam
JKO0Nornyeckas OcTpos Takgs:(;zognﬂ COOTHOLLIEHNE,
rpynna KyHalump LE(I;ITZUJH AAHKnua anbrothnopb! %
MecToo6uTaHue
BeHTOCHble 124 34 57 142 78,9
[MNaHKTOHHbIE 6 3 5 10 55
BeHTOCHO-
NNaHKTOHHbIE 13 6 11 21 117
ANUPUTHbIE 2 1 1 2 1,1
BeHTOCHO-
SMUPUTHBbIE 2 ) 2 2 11
HeT faHHbIX 2 - 2 3 1,7
Bcero 149 44 78 180 100
["ano6bHocTb
Me3orasiobbl 7 1 8 12 6,7
anodubl 18 3 12 23 12,8
VHandhdepeHTbl 84 29 43 93 51,7
"anocobsl 15 7 5 17 9,4
HeT faHHbIX 25 4 10 35 19,4
Bcero 149 44 78 180 100
OTHowweHue K pH
ANKIMONOHTI 10 2 4 11 6,1
Ankanuusbl 64 26 36 71 39,4
NHanddepeHTb! 26 5 11 29 16,1
Aumngounbl 17 6 6 19 10,6
HeT faHHbIX 32 5 21 50 27,8
Bcero 149 44 78 180 100
eorpagmueckoe pacnpocTpaHeHue

KocmononuTbl 28 6 16 74 41,1
bopeanbHble 20 5 8 44 24,5
ApKTO- 39 16 20 22 12,2
anbnuiickune
HeT faHHbIX 62 17 34 40 22,2
Bcero 149 44 78 180 100

AHann3 AnaToMOBOI (HNOPbI TeEPMa/lbHbIX UCTOYHUKOB Tpex Kypwusb -
CKMX OCTPOBOB MOKas3asl, YTO CBEAEeHUS O Mpuyp OYEHHOCTV BOZOPOCNel K
MeCTOO06UTaHN M3BECTHbI Ana 177 TakcoHoB, wunn 98,3 % o06Liero umcna
BWAOB, Pa3HOBUAHOCTEN M (HOPM, OTMEYEHHbIX AJ1 UCCMefOBaHHOMO palioHa.
BOMbLIMHCTBO HalAeHHbIX BOAOPOC/E OTHOCUTCA K GEHTOCHbIM U GEHTOCHO-
NNaHKTOHHbIM BMAaMm, T.e. 78,9 1 11,7 % cooTBeTCTBEHHO (Tabn. 3).

Ona 145 TakcOHOB BWAOBOrO M BHYTPUBWIOBOIO paHra WMerTcA
JaHHble No OTHOLWeHUO K coneHoctu (80,6 % obuero yncna). Camble MHOIO -
4MCNIEeHHbIe TPYMMNbl — BOLOPOC/N, UHANDHEPEHTHbIE K N3MEHEHWNIO COMEHOCT W,
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nx gonsa coctasnseT 51,7 %, u ranopunsl — 12,8 % o6LWero yncna TakCOHOB
(cm. Tabn. 3).

[JaHHble No oTHOLIEHWO K pH cpefpbl U3BeCTHbI ana 72,2 % TakCOHOB
BMAOBOrO W BHYTPMBMAOBOrO paHra o6LWero uucna OTMEYEHHbIX 3[ecb
TakCOHOB. Cpean HKX NpeobnagaroT ankanmguibHble Buabl (39,4 %).

Ta6nuua 4. TIpoUEHTHOE COOTHOLLUEHVME BW/OB-UHAMKATOPOB CcanpobHOCTW B

anbrogsiope TepMasibHbIX MCTOUHMKOB KypubCKIX OCTPOBOB

= @ = CymmapHoe v 2
28, §' g | E| g | Konso | soTakco- | £ B
Canpobuonorndeckan | @ £ & £ 3 g £ | rakcoros £ 3
rpynna S sS8TE| 2| 2| E |amanro- | HoBBGMWO | &9
Ggax| o |8« Guonorunye- 35
8 = 3 (priope! ckoiirpynne | £ 8
X 11 4 5 11
KceHoCanpoOUoHTSI
X-0 2 1 6 22 12,2
(0-0,50)
0-X 1 3
X-B 1 1
OnnrocanpobuoHTbI
0 26 6 8 30 45 25,0
(0,51-1,50)
o-B 12 5 7 13
B-o o I -
bBeTame3ocanpoOMoHT 0-a - - - -
44 24,4
bl (1,51-2,50) B 35 [ 13| 17 38
B-a 5 1 5 6
o-B 2 - 3
Aunbhamesocanpo- - 1 - - 1
® p B-p 10 56
61OHTbI (2,51-3,50) A 6 3 4 6
a-p - - - -
Monuncanpo6bunoHTLI p-a 1 - - 1
1 0,6
(3,51-4,50) p - - - -
HeT faHHbIX 39 8 26 58 58 32,2
Bcero 149 | 44| 78 180 180 100

leorpauyeckoe pacrnpocTpaHeHWe wu3BeCTHO A4 140 BWAOBLIX W
BHYTPMBUOBLIX TaKCOHOB, 4TO cocTasnseT 77,8 % o6Llero uucna BUAOB
BoZopoc/ei. [ons WMPOKO pacnpoCTPaHEHHbIX UM KOCMOMO/IUTHBIX BUAOB —
41,1 %, 60opeanbHbIX — 24,5 %, apKTO-anbnNUIACKnX — 12,2 % (cm. Tabn. 3).

Moka3aTensaMu cTeneHn canpobHOCTN BOAbI ABNAKOTCA 122 TakCOHa, U
67,8 % 006Lero yncna TakCOHOB B a/lbroh/iope 13yyeHHOro paiioHa. Havnbonee
NOSIHO MpeACTaBNeHbl ONMrocanpobuoHTbl U 6eTame30canpobuoHTbl — 25 K
24,4 % cooTtBeTCTBEHHO. O6LLas [ONA OCTa/bHLIX Py canpobHOCTN COCTas -
nset 18,4 % (1abn. 4).
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BbiBOgbI

Anbrognopa ropsymx MCTOYHWKOB W 00pPa30BaHHbIX MMWU BOLOTOKOB
o6cnefoBaHHbIX  KypunbCKUX OCTPOBOB  npefctaBneHa 180 BuAoBbIMU 1
BHYTPUBMAOBLIMM TakcoHamu u3 4 otaenos: Cyanoprokaryota, Euglenophyta,
Bacillariophyta n Chlorophyta. OcHOBY afibroiopbl COCTaB/AOT ANATOMOBbIE
Bogopoc/n (90 % obLiero yucna BUaoB 06cnef0BaHHbIX TMAPOTEPM).

Ona anbrognopbl TepMaibHbIX UCTOYHWUKOB KypunbCKUX OCTPOBOB
BrepBble yKasaHbl 174 TakCOHa BMOBOrO W BHYTPMBWAOBOrO paHra, a Ans
Bof0eM0oB Kypusbckoro apxunenara — 51.

B coobuwectBax ruapotepM KypuabCKUX OCTPOBOB nNpeobnagatoT
AMaTOMOBbIE 1 C1HEe3eNeHble BOAOPOCN.

Anbrognopa TepmasibHbIX WCTOYHWKOB B OCHOBHOM COCTOWUT W3
BOZOPOC/el XONOLHbIX BOL, MPUCMOCOBUBLUMXCA K BbICOKUM Temreparypam .
Mpn TemnepaType BoAbl BogoemoB 6Gonee 60 °C BWAOBOM COCTaB asfbro-
COOOLLECTB 3HAUMTENbHO 06eAHAeTcA. B KypuibCKkmx rugpotepMax OTMeYeHbl
Buabl Synechocystis aquatilis, Chroococcidiopsis thermalis, Pinnularia
acidojaponica, P. acidophila n Nitzschia thermaloides, sBnatooLwuecs UCTUH-
HbIMW  TepMo(Unamn  WAM  XapakTepHbIMU  MPeLCTaBUTENAMU  TOPAYMX
MCTOYHUKOB.
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159, 100 Letiya Vladivostoka Prosp., 690022 Vladivostok, Russia

BIODIVERSITY OF ALGAE OF HOT SPRINGS FROM KURIL ISLANDS
(RUSSIA)

The paper presents the results of study of algal biodiversity of hot springs from islands
Kunashir, Shiashkotan and Yankicha (Kuril Islands, Russia). Algal flora includes 163 species (180
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subspecific taxa) from 4 divisions: Cyanoprokaryota, Euglenophyta, Bacillariophyta and
Chlorophyta.
Keywords: algae, biodiversity, hot springs, Kuril Islands.
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