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IHEPBBIE HAXOJIKN MOPCKOT'O BUJIA CYCLOTELLA MARINA
(BACILLARIOPHYTA) B IPECHOBOJHbBIX BOJOEMAX
EBPOIIbI

BrIsiBIeH KOMITIEKC MeEJIKOpa3MepHBIX BHUIOB IIEHTPUYECKUX TUATOMOBBLIX BOIOpPOCHEH B
duTorankToHe u duTonepuduToHe BogoeMa-oxaauTenass XmeabHulikoit ADC (YkpanHa)
u dutorutankroHe p. Oku (mputoka Boaru, Poccus) ¢ momollbio cKaHUpYyrOUIed 3Jek-
TPOHHOM MMKpPOCKONUM. B cocTaBe 3TOil rpymiibl BIEpBbIE ISl MTPECHOBOAHBIX BOJOEMOB
EBponibl o6HapyxeH Mopckoit Bua Cyclotella marina (Tanimura, Nagumo et Kato) Aké-
Castillo, Okolodk. et Ector, KoTopslii ObIT onucaH U3 TOKMIACKOTO 3ajMBa W MO3IHEE 3a-
dukcupoBaH B Apyrux MOpckux BomoeMax. [lokazaHa Gosee mmMpokKas M3MEHUYMBOCTH He-
KOTOPBIX MOP(MOJIOTMYECKMX TPU3HAKOB 3TOTO BUIA, YTOUHEHBI JKOJIOTMYECKas BaJeHT-
HOCTb Y apeall.

Knwouesbie canoBa: Cyclotella marina, neHTpuuecKre AMATOMOBBIE BOIOPOC/U, Tpe-
CHOBOJHbIC BogoeMbl, EBpona, ¢pUTOmIaHKTOH, (UTONEepu(pUTOH.

BBenenue

B 2004 r. no matepuanam u3 ToOKUIICKOro 3ajiMBa ObLIa OMMCaHA MeEJIKOpa3-
MepHas lLieHTpuuecKkas auatoMmoBas Bomopochb Cyclotella atomus var. marina
Tanimura, Nagumo et Kato, oOuibHO BereTupymolasi Ipu COJEHOCTU OKOJIO
30 %o (Tanimura et al., 2004).

IlozgHee, mo pesyabTaTaM U3Y4YeHUS] MaTepualoB U3 MeKCHMKaHCKOro
3aJIMBa ObUTM MOJIydYeHbl HOBBIE JaHHbIE 1O MOPGMOJIOTUM MaHIMPs 9TOM pa3-
HOBMJIHOCTH U OHAa MoJiyunaa BugoBoil panr — C. marina (Aké-Castillo et al.,
2012). Dta BOIOPOCIb UMEET CXOACTBO C APYTMMU MEJIKOPa3MEPHBbIMU BUAA-
mu p. Cyclotella (C. atomus Hust., C. meduanae Germ., C. katiana Sala et
Ramirez), ommmJasick OT TepBOTO OTCYTCTBHMEM IIEHTPAJIBLHOTO BBEIPOCTA, a OT
C. meduanae n C. katiana — 4uciaom ornop KpaeBbiXx BbeipocToB (Hakansson,
Clarke, 1997; Tanimura et al., 2004; Sala, Ramirez, 2008; Aké-Castillo et al.,
2012). Ilpu usyyeHun MpoO (PUTOIUIAHKTOHA U NepupUTOHA U3 BOAOEMA-
oxjia autenss XMeabHuukoin ADC u dutonnaHkroHa u3 p. Oku (mputoka
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p. Boaru) ¢ momouplo CBeTOBOI MMKPOCKOIMHU Oblla OOHApyXeHa MeEJIKO-
pa3MepHas opMa.

ey Hamero ucciegoBaHUS — U3ydyeHUE MOPQOJOrMU ILEHTPUYECKOM
JUATOMOBOM BOIOPOCIM AUAMETPOM HECKOIBKO MUKPOH C ITOMOIIBIO CKAHU-
pYIOLIEH 3JIEKTPOHHOM MHUKPOCKOITMM M YCTAHOBJIEHUE €€ CUCTEMATUYECKOIo
TTOJIOXKEHUSL.

Matepuajibl 1 METOAbI

MartepuanomM mjsi UCCAeAOBaHUS TOCTYKUJIM MPoObl (PUTOIIAHKTOHA (CEH-
Ts10pb 2010 1.) M nepucuToHa (ampenb, UOHb U OKTAOpb 2007 r.), cobpaH-
HbIe B Bojoeme-oxygaautene XMelbHULKOM ADC, u o0pasubl (PUTOIIAHKTO-
Ha (utoapb—aBryct 2011 r.) u3 HuwxkHero TteyeHus p. Oku. OT opraHuYecKoi
YacTU KJETKM OCBOOOXAaIM METOJOM XoJiogHOro cxuranus (banoHoB,
1975). Ilpenapatbl Bogopociei uccieaoBaiu ¢ nomouibio COM JSM-25S u
JSM — 6510 LV.

Pesyabratsl u 00CyKIeHHE

B npemapatax COM u3 Bomoema-oxJiaguTelsisl HaOI0JaI0Ch 3HAYMTEIbHOE
YHUCJIO CTBOPOK MeJIKOpa3MepHOii ¢opMbl auaM. 3,2—5,2 MKM C IUIOCKMM
penbedpom (tabm. I, /—3). MakcuManbHBIi pa3Mep CTBOPOK ObLI HEMHOTIO
Oosibllle, yeM y 00pa3loB, ONMMCaHHbIX B JuTepaType (Tabma. 1). Hucno mrprxoB
B 10 Mxm BapbupoBasio oT 15 mo 20 B 10 MKM M MUHUMaJIbHOE 3Hauy€HUE
3TOTO TIPM3HAKa OBIJIO MEHBIIE, YeM B JIUTEPaTYPHBIX JaHHBIX.

Tabauua 1
Mopdoaoruyeckue npusnaku Cyclotella marina n cXonHbIX BUII0OB
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C. 3-4,5 20* 2-8 0 Ha 3-5-m 2 B xpae- Tani-
marina pebpe BOIM 30He | mura et
" Ha al.,
3arube 2004
CTBOpKU™
3,1-3,4 20* - 0 Ha 2-3-m 2 B kpae- Chung
pebpe BOii 30He | et al.,
U Ha 2010
3arube
CTBOPKHU
4-5 16-20 — 0 Ha 2-3-m 2 B xpae- Aké-
pebpe Boii 30He | Castillo
U Ha et al.,
3arube 2012
CTBOPKHU
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Cyclo- 3,5-8 14-20 - 1 Ha 4- Ha Hekan-
tella 7-Mm 3arnoe sson,
atomus pebpe crBopku® | Clarke,
1997
4-8.5 12-20 - 1 Ha 3- Ha Tanaka,
5-m 3arube 2007
pebpe CTBOpKU™
3,5-8,5 12-20 - 1 Ha 3-5- - Houk et
M pebpe al.,
2010
C. katia- | 4,5-5,5 9-15 3-7 0 Ha Ha no- Sala,
na 2-3-Mm BEPXHO- Rami-
pedpe CcTUh rez,
CTBOPKU 2008
M ee 3a-
rube
C. me- 5-7 13-16 - 0 Ha xax- Ha mo- Nagy-
duanae IOM BEPXHO- mo,
3-m CTH Koba-
pedpe CTBOPKU yasi,
U ee 3a- 1985
rube
6-8 10-12 - 0 Ha 2- - Tanaka,
3-m 2007
pebpe
5-9 8-10 - 0 Ha xax- Ha no- Houk et
IOM BEPXHO- al.,
3-Mm cTH 2010
pebpe CTBOPKU
U ee 3a-
rube

* — CorJlacHO U3MEPEHUSIM TT0 MUKpodoTorpadusim.

B ncciaemoBaHHBIX HaMM TIpo0ax YUCIIO PSIOB apeoJl B IITPUXE COCTaB-
9710 3—8 M KaMepbl-ajbBeoJibl ObLTIM OTKPBLITBIMU. LleHTpajibHbIE BBIPOCTHI
OTCYTCTBOBAJIM, KpaeBble BHIPOCTHI C BHYTPEHHEH MMOBEPXHOCTH B BUAE TPYyO-
KA C OBYMS ONOpaMM paCIlONOXeHBI Ha 3—4-M pebpe (tabn. I, 2—4, 6).
C HapyXHOI1 MTOBEPXHOCTU OHU UMEIOT BUJ KPYIVIOTO OTBEPCTUSI C YTOJIICH-
HBIM KpaeM, Ha KOTOPOM pacIoJIoKeHbl ABe rpaHyabl (Taba. I, 5). Ilo maH-
HBIM JIPYTUX MUCCIIeqoBaTelicii, HapyXXHOE OTBEpPCTHE KpAaeBHIX BBIPOCTOB
C. marina oxkpyxeHo 3—5 rpanyiaamu (Tanimura et al., 2004; Chung et al.,
2010; Aké-Castillo et al., 2012). ¥ cxogHoro no mopdosnoruu Buaa C. atomus
YUCJIO TaKUX IrpaHya Takke BapbupyeT (Nagumo, Kobayasi, 1985; Kobayasi et
al., 2006; Tanaka, 2007; Houk et al., 2010). Ha 3arnGe cTBOpPKM ¢ Hapy>KHOM
MOBEPXHOCTU BCTpPEYAlOTCSl HEeOOJbIIME TpaHydbl. EQUHCTBEHHBINA CUASYMIA
JIBYT'YOBIil BEIPOCT PACIIOJIOKEH B KOJIbIIE KPaeBbIX BHIPOCTOB M C BHYTPEHHEH
ITOBEPXHOCTU OPUEHTAIMsS €T0 IIeJN BapbUPYyeT OT MOYTH TAaHTCHTAJIBHON MO
MMOYTH paguaIbHOM, YTO TaKKe COOTBETCTBYET JUTEPATYPHBIM HaHHBIM
(Tanimura et al., 2004; Chung et al., 2010; Aké-Castillo et al., 2012). AHano-
TMYHasi U3MEHYMBOCTb XapaKTepHa U JJIsl APYTOro CXOAHOTO 1o MOp(OJorun
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Buma C. atomus (Nagumo, Kobayasi, 1985; Kobayasi et al., 2006; Tanaka,
2007; Houk et al., 2010). C Hapy>XHOIl MOBEPXHOCTU JIBYI'YObIil BHIPOCT UMe-
€T BUJ OBAaJIbHOIO OTBEPCTHUS, PACIOJIOKEHHOTO HEMHOIO BBIIIE KOJIbIA
KpaeBbIx BeipocToB (Nagumo, Kobayasi, 1985; Kobayasi et al., 2006; Tanaka,
2007; Houk et al., 2010). CxomHoe crpoenune umewt C. atomus u C. medua-
nae (Nagumo, Kobayasi, 1985; Kobayasi et al., 2006; Houk et al., 2010).

B npemapate 13 p. OKu Mbl BCTPETUJIM BCETO HECKOJBKO CXOMHBIX CTBO-
pok auam. 4,2—4,7 MkM ¢ yuciaoM TpuxoB 15 B 10 MkMm. KpaeBbie BEIPOCTBI
C IBYMSl ONOpaMu y HUMX paclojlaraiuch Takxe Ha 3-4-M pebpe. CTBOpKU B
mnperapare HaXOAWJINCh C BHYTPEHHEH IMOBEPXHOCTH, ITIO3TOMY B JaHHOM
cayJae O HaJIMYWU TPaHyJ W WX PACITOJIOKECHUM MBI HUYETO CKa3aTh HE MO-
KeM. DTy (opMy M3 KCCIEIOBaAaHHBIX BOJOeMOB Mbl oTHecau K C. marina,
MOCKOJIbKY KOJIMYECTBEHHbIC M KauyeCTBeHHbIe MpuU3Haku (cM. Tabn. 1), a
Takke mnocTpaiuu 3toro Buaa (Tanimura et al., 2004; Chung et al., 2010;
Aké-Castillo et al., 2012) cooTBeTCTBYIOT Hallleil hopme.

Cyclotella marina nmeet cxoactBo ¢ C. atomus, C. meduanae (tadn. II,
I—4) u C. katiana, onHako OTJIMYAETCS OT MEPBOr0 OTCYTCTBUEM LIEHTpasb-
Horo BwIpocTa, a ot C. meduanae n C. katiana — 9MCJIOM ONOP KPAaeBbIX BBI-
poctoB (cMm. Taba. 1). [To HammMm HeomyOn. gaHHbIM, C. katiana 1o mMopgdo-
JIOTMYeCKUM MpusHakam Onus3ka K C. meduanae v KoHcreuudpuyHa C II0-
CJICIHEN.

CoryacHO JauTepaTypHbIM AaHHbIM, C. marina OOWJIIbHO BETETUPYET MpU
coneHocti 30 %o (Tanimura et al., 2004; Chung et al., 2010; Aké-Castillo et
al., 2012). B HeOonbIIOM KOJMYECTBE STOT BMJ OTMEUYEH B YCTbe PEK IpU
coeHoctr ot 10—17 %o (Tanimura et al., 2004), mo3TOMy HaIlli HAXOIKH
C. marina B BomoeMe-oxjanutene XmeabHULKOi ADC u p. Oke — TmepBbie
JJIST TIPECHOBOAHBIX BomoeMoB. CxomHble Buabl C. atomus u C. meduanae
MMEIOT CXOIHYIO 3KOJIOTUIO Y BCTPEUAIOTCS B MIPECHBIX — COJIOHOBATHIX BOIO-
emax (Nagumo, Kobayasi, 1985; Tanaka, 2007; Houk et al., 2010).

ITo nanHbIM HekoTopbix UccaeaoBareneid (Tanimura et al., 2004), C. ma-
rina BCTpedaeTcsl BMecTe ¢ Apyrumu mnpenacraBurensmu p. Cyclotella: C. ato-
mus, C. cryptica Reimann, Lewin et Guillard, C. meduanae, C. meneghiniana
Kiitz., C. striata (Kiitz.) Grunow, C. pseudostelligera Hust., C. caspia Grunow.
B nmamem marepmane C. marina Takke BETETUPYET OTHOBPEMEHHO CO CXOH-
HBIMM BUAaMM 3Toro popga (taou. 2, taba. I, C. pseudostelligera = syn.: Dis-
costella pseudostelligera (Hust.) Houk et Klee).
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Taon. 1. Cyclotella marina: 1 — maHUMpb C HAPY>XHOU IMOBEPXHOCTU; 2, 3 — CTBOPKU C

BHYTPEHHE! MOBEPXHOCTHU; 4 — KpaeBOW BBIPOCT C BHYTPEHHEN MOBEPXHOCTH; S — KpaeBoOu
BBIPOCT, IITPUXM M 3arM0 CTBOPKM C HApPY>KHOW MOBEPXHOCTH; 6 — KpaeBOM W NIBYTYObIi
BBIPOCTBI C BHYTpPEeHHEI MmoBepxHocTu. Maciurad: 1—3 — 1 mxm; 4—6 — 0,2 mxm. COM
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Ta6n. 1I. Dnexrponnsie Mmukpodotorpadum crBopok: I, 2 — Cyclotella meduanae; 3, 4 —
C. atomus; 5, 6 — Discostella pseudostelligera. 1, 3, 5 — cCTBOPKM ¢ Hapy*kKHOI MMOBEPXHOCTH;
2, 4, 6 — cTBOpPKM ¢ BHYTpeHHel oBepxHocTh. Maciitab 1 Mmkm. COM
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Tabauya 2

Bunosoii cocras HEHTPUYECKUX THATOMOBBIX BOI[OpOCJIeﬁ B HUCCJI€IOBAHHBIX npoﬁax

p. Oka (2011 1.) Bonoent-
TakcoH oxyanutesb XADC
27.07 10.08 2007, 2010 rr.
Aulacoseira ambigua (Grunow) Simonsen + + +
A. granulata (Ehrenb.) Simonsen + + +*
A. islandica (0. Miill.) Simonsen +
A. subarctica (O. Miill.) Yaworth emend. +
Genkal
Conticribra guillardii (Hasle) K. Stachu- + +
ra-Suchoples et D.M. Williams
C. weissflogii (Grunow) K. Stachura- + +
Suchoples et D.M. Williams
Cyclostephanos dubius (Fricke) Round + + +
Cyclotella ambigua Grunow emend. + +
Genkal
C. atomus Hust. var. atomus Tanimura, + + +
Nagumo et Kato
C. atomus var. gracilis Genkal et Kiss + + +
C. marina (Tanimura, Nagumo et Kato) + + +
Aké-Castillo, Okolodkov et Ector
C. meduanae Germ. +* + +
C. meneghiniana Kiitz. +* +* +
Discostella pseudostelligera (Hust.) Houk + + +
et Klee
Melosira varians C. Agardh + +
Pleurosira laevis (Ehrenb.) Compere +
emend. Genkal et Yarmoschenko
Sceletonema potamos C.1. Weber + +
S. subsalsum (A. Cleve) Bethge + +
Stephanodiscus hantzschii Grunow + + +
S. invisitatus Hohn et Hellerman + + +
S. makarovae Genkal +
S. minutulus (Kiitz.) A. Cleve et Méller + +
S. neoastraea Hak. et Kling emend. Cas- + +
per, Scheff. Augsten
S. triporus Genkal et Kuzmin + +
S. volgensis Genkal et L.G. Korneva + +
Thalassiosira faurii (Gasse) Hasle + +
T. incerta 1.V. Makarova + +
T. lacustris (Grunow) Hasle emend. + + +
Genkal
T. pseudonana Hasle et Heimdal +

* — JIOMUHUPYIOIIIA BUI.
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3HauuTeabHOEe 4ucao comyTcTByolux BUgoB (Conticribra guillardii,
C. weissflogii, Cyclotella ambigua, C. meduanae, Pleurosira laevis, Sceletonema
subsalsum, Thalassiosira incerta, T. lacustris, T. pseudonana OTHOCUTCSI K TPYIIIe
MPECHOBOIHO-COJIOHOBAaTOBOJAHBIX Bogopocieil (I'eHkayn, Maxkaposa, 1988;
Makaposa, 1988; I'enkan n np., 2008; I'enkan, Spmomenko, 2009; I'enkan,
2011).

IIpuBOIUM YTOUHEHHBII TUATHO3 BUIA.

Cyclotella marina (Aké-Castillo et al., 2012, p. 267, figs 2—9).

Basionym: Cyclotella atomus var. marina (Tanimura et al., 2004: p. 6, 7,
figs 3—15).

KneTku omyHOYHBIE, MAHIUPh HU3KOWIMHApUYeCKUit. CTBOPKU KPYT-
Jible, TIockue, auam. 3—35,5 MxkM. HeOoJsibllive IMUIUKA W TpaHyJbl pacro-
JIOKE€HBI B KpaeBoil 30He U Ha 3arude cTtBopku. LlTpuxu cocrosar uz 2—8 psi-
noB apeod, 15—20 B 10 MKM, KamephI-aJIbBEOJIBI OTKPhIThIe. KpaeBbie BhIpOC-
Thl PacIoJOXeHbl Ha 2—5-M pebpe, ¢ BHYTPEHHEN MOBEPXHOCTU OHU UMEIOT
TPYOKY, OKPYXEHHYIO IBYMsI OIIOpaMU, C Hapy>KHO — KPYIJIOe OTBEPCTHE C
VTONIIEHHBIM KpaeM. EMWHCTBEHHBIN CUASYUIA IBYTYOBIIT BBIPOCT HAXOIUTCS
B KOJbIle KpaeBbIX BBHIPOCTOB. C HapyXHOH ITOBEpXHOCTHM OH HMMEET BUII
OBaJIbHOM IIEJIM, PACITOJIOXEHHONM HEMHOTO BBINIE KOJbIA KPaeBBIX BBIPOC-
ToB. OpHUeHTauMs IUeJIM C BHYTPEHHEU IOBEPXHOCTM BapbUpPyeT OT IOYTH
TaHTE€HTAJbHOU 0 MOUYTH paarabHOM.

Bun ¢ mumpokoil 5KOJ0rMyeckoil BaJIeHTHOCTBIO, OOMTAIOLIMIA B MOp-
CKHUX, COJIOHOBATHIX M MPECHBIX BOIAX.

CesepHas Amepuka, EBpona, A3usl.

3akiouyeHune

Bnepsbie lLieHTpuUuecKasi auatomoBasi Bogopociab Cyclotella marina obHapy-
»KeHa B BogoeMax EBporibl B MpecHbIX Bogax. BrisiBieHa Oojiee 1IMpokKas u3-
MEHUYMBOCTb HEKOTOPBIX MOP(OJOTUUYECKUX MPU3HAKOB BUA.

Cyclotella marina B uccieqoBaHHBIX BOJOE€MaxX BEreTUpPYeT B JIETHUM Me-
puoa B KOMIUIEKCE C JIPYTMMU MEJIKOPa3MEpPHbIMU BUIAMMU 3TOTO poaa. AHa-
JIOTMYHAS CUTYyaIvs HaOMOOAeTCI U B MOPCKIX MECTOOOUTAHUSIX.

B kauecTBe COIYTCTBYIOIIMX BMAOB OTMEUEHBI MPECHOBOJHO-COJIOHO-
BaTOBOAHBIC U COJOHOBATOBOJAHO-IIPECHOBOAHBIC BUAbI U3 ponoB Conticribra,
Cyclotella, Pleurosira, Sceletonema, Thalassiosira.

Paboma uacmuuno noddepucana epanmom PDODU (npoexkm No [2-04-
00878).
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FIRST FINDINGS OF THE MARINE SPECIES CYCLOTELLA MARINA
(BACILLARIOPHYTA) IN FRESHWATERS OF EUROPE

The complex of small-sized species of centric diatoms has been identified by using scanning
electron microscopy in the studies of phytoplankton and phytoperiphyton of the cooling
pond of the Khmelnitsky nuclear power plant (Ukraine) and the phytoplankton of the River
Oka (a tributary of Volga, Russia). For the first time in Europe and the first time in fresh
water Cyclotella marina (Tanimura, Nagumo et Kato) Aké-Castillo, Okolodk. et Ector has
been found in this complex. Cyclotella marina had been described from Tokyo Bay, and
later had been found in other marine waters. The wider variability of some morphological
signs has been shown. Ecological valence and habitat of this species have been specificate.

Keyword: Cyclotella marina, centric diatoms algae, freshwater bodies, Europe, phyto-
plankton, phytoperiphyton.
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