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 Bacillariophyta,     

 ,   R3 

 Coscinodiscophyceae,  

 7,    

 12,  

 13,  

 24,  25 

Actinocyclus octonarius Ehrenb. ( ); A. tenellus (Bréb.) Grunow [Bas.: Eupodiscus tenellus Bréb.; 

Syn.: A. octonarius var. tenellus (Bréb.) Hendey; A. octonarius var. tenellus (Bréb.) Haj s; A. tenellus 

(Bréb.) Andrews (izonym)] ( ); Aulacoseira granulata (Ehrenb.) Simonsen ( ); Biddulphia rostrata 

Hust. var. alata Proshk.-Lavr. ( ); Cerataulus smithii Ralfs ( ); Coscinodiscus radiatus Ehrenb. 

( ); Coscinodiscus sp.1 ( ); Cyclotella choctawhat-cheeana Prasad* ( ; ); C. comensis Grunow 

ex Van Heurck ( ; ); C. meneghiniana Kütz.( ); C. ocellata Pant. ( ; ); C. operculata (C. 

Agardh) Kütz. ( ); Dimeregramma minor (W. Greg.) Ralfs ex A. Pritch. ( ; ); D. minor var. nana 

(W. Greg.) Van Heurck* ( ); Endictya oceanica Ehrenb. ( ; ); Hyalodiscus ambiguus (Grunow) 

Temp. et H. Perag. ( ); H. scoticus (Kütz.) Grunow ( ; ); Melosira moniliformis (O.F. Müll.) 

C. Agardh ( ; ); Paralia sulcata (Ehrenb.) Cleve ( ; ); Puncticulata radiosa (Lemmerm.) H k. 

[Bas.: Cyclotella radiosa Lemmermann; Syn.: C. comta var. radiosa Grunow] ( ; ); Thalassiosira 

coronata Proshk.-Lavr. ( ); T. decipiens (Grunow) Jørg. ( ); T. eccentrica (Ehrenb.) Cleve 

emend. Fryxell et Hasle ( ); T. parva Proshk.-Lavr. ( ; ); T. subsalina Proshk.-Lavr. ( ) 

 Fraglariophyceae,   

 8,  

 8,  

 14,        

 25,   26 

Ardissonea baculus (W. Greg.) Grunow ( ; ); A. crystallina (C. Agardh) Grunow ( ; ); 

Diatoma vulgare Bory f. breve (Grunow) Bukht. ( ; ); D. vulgare f. lineare (Grunow ex Van 

Heurck) Bukht. ( ; ); Fragilaria geocollegarum Witkowski et Lange-Bert.* ( ); F. improbula 

Witkowski et Lange-Bert.* ( ); F. pulchella (Ralfs ex Kütz.) Lange-Bert. ( ; ); F. vaucheriae 

(Kütz.) J.B. Petersen ( ); Fragilaria sp.1 ( ; ); Grammatophora marina (Lyngb.) Kütz. ( ; ); 

G. oceanica Ehrenb. ( ); G. serpentina (Ralfs) Ehrenb. ( ); Licmophora abbreviata C. Agardh ( ); 

L. flabellata (Carmichael ex Grev.) C. Agardh emend. Sar et Ferrario ( ); L. gracilis (Ehrenb.) 

Grunow ( ); Martyana martyi (Héribaud) Round ( ); Opephora gunter-grassii (Witkowski et 

Lange-Bert.) Sabbe et Vyverman* ( ); O. minuta (A. Cleve) Witkowski, Lange-Bert. et Metzeltin 

* ( ); Psammodiscus nitidus (W. Greg.) Round et D.G. Mann ( ); Rhabdonema adriaticum Kütz. 

( ; ); Striatella unipunctata (Lyngb.) C. Agardh ( ); Tabularia gaillonii (Bory) Bukht. ( ; );  

T. tabulata (C. Agardh) P.J.M. Snoeijs ( ; ); Thalassionema nitzschioides (Grunow) Mereschk. ( ; 

); Toxarium undulatum J.W. Bailey ( ; ); Ulnaria ulna (Nitzsch) Compère ( ) 

 Bacillariophyceae,   

 10,  

 26,  59,  

 242,  252 

Achnanthes brevipes C. Agardh ( ; ); A. brockmannii Hust. ( ); A. curvirostrum Brun* ( ); A. 

longipes C. Agardh ( ; ); A. mercurii Witkowski, Metzeltin et Lange-Bert.* ( ); A. parvula Kütz. 

( ); Achnanthidium minutissimum (Kütz.) Czarn. ( ; ); Amicula specululum (Witkowski) 

Witkowski* ( ); Amphora acuta W. Greg. ( ); A. arcus W. Greg. ( ); A. aspera P. Petit ( ); A. 
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caroliniana Giffen ( ); Amphora copulata (Kütz.) Schoeman et R.E.M. Archibald* ( ); A. crassa 

W. Greg. ( ); A. cymbifera W. Greg.* ( ); A. graeffeana Hendey ( ); A. helenensis Giffen* ( );  

A. laevis W. Greg. ( ); A. lineolata Ehrenb. ( ; ); A. marina W. Sm. ( ); A. obtusa W. Greg. 

( ); A. ocellata Donkin ( ); A. ostrearia Bréb. ex Kütz. ( ); A. parvula Proshk.-Lavr. ( ); A. 

pediculus (Kütz.) Grunow ( ); A. proteus W. Greg. ( ; ); A. proteus var. oculata H. Perag. et 

Perag.* ( ); A. pusio Cleve* ( ; ); A. rhombica Kitton* ( ); Amphora sp.5B ( ); A. staurophora 

Jahlin-Dannfelt ( ); A. sublaevis Hust. ( ); Anomoeoneis sphaerophora (Ehrenb.) Pfitzer ( ); 

Anorthoneis excentrica (Donkin) Grunow ( ); Anorthoneis sp.B1 ( ); Astartiella bahusiensis 

(Grunow) Witkowski, Lange-Bert. et Metzeltin* ( ); Auricula intermedia (F.W. Lewis) Cleve ( ; 

); Bacillaria paxillifera (O. F. Müll.) Hendey ( ; ); Berkeleya scopulorum (Bréb.) E.J. Cox ( ); 

Berkeleya sp. ( ); Biremis ambigua (Cleve) D.G. Mann ( ); B. lucens (Hust.) Sabbe, Witkowski et 

Vyverman [Bas.: Navicula lucens Hustedt; Syn.: Fallacia lucens (Hustedt) D.G. Mann in Round 

et al.]* ( ); Caloneis densestriata (Proshk.-Lavr.) Gusl. ( ); C. lancettula (Schulz) Lange-Bert. et 

Witkowski* ( ); C. liber (W. Sm.) Cleve ( ); C. probabilis var. pinnularioides Proshk.-Lavr. ( ); 

C. schumanniana var. biconstricta (Grunow) Reichelt ( ); C. silicula (Ehrenb.) Cleve ( ); Ca-

loneis sp.1 ( ); Campylodiscus parvulus W. Sm. ( ); C. thuretii Bréb. ( ; ); Campylodiscus sp.1 

( ); Carinasigma rectum (Donkin) G. Reid [Bas.: Pleurosigma rectum Donkin; Syn.: Donkinia 

recta (Donkin) Grunow in Van Heurck; Gyrosigma rectum (Donkin) Cleve] ( ); Cocconeiopsis 

fraudulenta (A.W.F. Schmidt) Witkowski, Lange-Bert. et Metzeltin [Bas.: Navicula breviata 

Hust.]* ( ); Cocconeis californica Grunow* ( ); C. dirupta var. flexella (Janisch et Rabenh.) 

Grunow ( ); C. discrepans A.W.F. Schmidt* ( ); C. distans W. Greg. ( ); C. euglypta Ehrenb. 

( ; ); C. guttata Hust. et Aleem* ( ); C. maxima (Grunow) H. Perag. et Perag. ( ; ); C. mo-

lesta var. crucifera Grunow ( ); C. pediculus Ehrenb. ( ; ); C. pelta A.W.F. Schmidt* ( ); C. 

peltoides Hust.* ( ); C. placentula Ehrenb. ( ; ); C. pseudocostata O.E. Romero* ( ); C. pseu-

domarginata W. Greg. ( ); C. scutellum Ehrenb. ( ; ); C. scutellum var. parva (Grunow) Cleve 

( ; ); C. stauroneiformis (Rabenh.) Okuno ( ); Cocconeis sp.B1 ( ); Cocconeis sp.5W* ( ); 

Craticula halophila (Grunow ex Van Heurck) D.G. Mann ( ); Cylindrotheca closterium (Ehren-

berg) Reimann et Lewin ( ); Cymatopleura solea (Bréb.) W. Sm. ( ); C. solea var. apiculata (W. 

Sm.) Ralfs ( ); Cymbella angusta (W. Greg.) Gusl. ( ; ); C. cistula (Hemprich ex Hemprich et 

Ehrenb.) Kirchner ( ); C. cymbiformis C. Agardh ( ); C. excisa Kütz. ( ); C. helvetica Kütz. ( ; 

); C. prostrata (Berkeley) Cleve ( ); C. tumida (Bréb. ex Kütz.) Van Heurck ( ; ); Denticula 

denticula (Grunow) Schönf.* ( ); Dickieia subinflata (Grunow ex Cleve et Möller) D.G. Mann 

( ); Diploneis bombus (Ehrenb.) Cleve-Euler ex Backman et Cleve-Euler ( ; ); D. chersonensis 

(Grunow) Cleve ( ; ); D. coffaeiformis (A.W.F. Schmidt) Cleve* ( ); D. fusca (W. Greg.) Cleve 

( ); D. interrupta (Kütz.) Cleve ( ); D. lineata (Donkin) Cleve ( ); D. litoralis (Donkin) Cleve 

( ); D. mirabilis Konig* ( ); D. notabilis (Grev.) Cleve ( ; ); D. papula (A.W.F. Schmidt) 

Cleve ( ; ); D. smithii (Bréb. ex W. Sm.) Cleve ( ; ); D. smithii var. pumila (Grunow) Hust. 

( ; ); D. stroemii Hust.* ( ); D. vacillans (A.W.F. Schmidt) Cleve ( ; ); Diploneis sp.1VS* 

( ); Encyonema caespitosum Kütz. ( ; ); Entomoneis gigantea (Grunow) Nizam. ( ); E. gigantea 

var. sulcata (O'Meara) Gusl. ( ; ); E. kjellmanii (Cleve) Poulin et Cardinal* ( ); E. paludosa 

(W. Sm.) Reimer ( ); Epithemia turgida var. granulata (Ehrenb.) Grunow ( ); Eunotia sp.1 ( ); 

Fallacia florinae (Moeller) Witkowski* ( ); F. forcipata (Grev.) A. Stickle et D.G. Mann ( );  

F. oculiformis (Hust.) D.G. Mann* ( ); F. pygmaea (Kütz.) A. Stickle et D.G. Mann ( ; );  

F. subforcipata (Hust.) D.G. Mann ( ; ); Fogedia finmarchica (Cleve et Grunow) Witkowski, 

Metzeltin et Lange-Bert. ( ); F. giffeniana (Foged) Witkowski, Lange-Bert., Metzeltin et Bafana* 

( ); Gomphoneis olivaceum (Hornemann) P. Dawson ex R. Ross et P.A. Sims ( ; ); G. oliva-

ceum var. minutissimum (Hust.) Bukht. ( ); Gomphonema angustatum (Kütz.) Rabenh. ( ; ); G. 

angustatum var. producta Grunow ( ; ); G. constrictum Ehrenb. ( ); Gomphonema sp.1 ( ); 

Gyrosigma acuminatum (Kütz.) Rabenh. ( ; ); G. attenuatum (Kütz.) Cleve ( ); G. balticum 

(Ehrenb.) Rabenh. ( ; ); G. fasciola (Ehrenb.) Cleve ( ; ); G. spenceri (Queck.) Griffith et 
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Henfrey ( ); Halamphora acutiuscula (Kütz.) Levkov [Bas.: Amphora acutiuscula Kütz.; Syn.: A. 

coffeaeformis var. acutiuscula (Kütz.) Hustedt] ( ); H. angularis (W. Greg.) Levkov [Bas.: A. angu-

laris Gregory] ( ); H. coffeaeformis (C. Agardh) Levkov [Bas.: Frustulia coffeaeformis Agardh; 

Syn.: A. coffeaeformis (Agardh) Kütz.] ( ; ); H. cuneata (Cleve) Levkov [Bas.: A. cuneata Cleve 

in A.W.F. Schmidt et al.] ( ); H. eunotia (Cleve) Levkov [Bas.: A. eunotia Cleve] ( ; ); H. 

subangularis (Hust.) Levkov [Bas.: A. subangularis Hust.] ( ); H. tenerrima (Aleem et Hust.) 

Levkov* [Bas.: A. tenerrima Aleem et Hust.] ( ); H. turgida (W. Greg.) Levkov [Bas.: A. turgida 

Gregory] ( ); Hantzschia amphioxys f. capitata O. Müll. ( ); Haslea spicula (Hickie) Lange-Bert. 

( ); H. subagnita (Proshk.-Lavr.) I.V. Makarova et Karaeva [Bas.: Navicula subagnita Proshkina-

Lavrenko] ( ); Hippodonta sp.B1 ( ); Karayevia amoena (Hust.) Bukht. [Bas.: Achnanthes amoena 

Hustedt; Syn.: A. orientalis Hust., A. triconfusa VanLand.] ( ; ); Luticola goeppertiana (Bleisch) 

D.G. Mann ( ); L. mutica (Kütz.) D.G. Mann ( ); Lyrella abrupta (W. Greg.) D.G. Mann ( ; 

); L. abruptapontica Nevrova, Witkowski, Kulikovskiy et Lange-Bert.** ( ); L. atlantica (A.W.F. 

Schmidt) D.G. Mann ( ); L. dilatata (A.W.F. Schmidt) Nevrova, Witkowski, Kulikovskiy et 

Lange-Bert.* [Bas.: Navicula lyra var. dilatata A.W.F. Schmidt; Syn.: N. lyra var. dilatata H. 

Perag. et Perag.; N. lyra f. dilatata Tempère et Perag. as N. lyra var. intermedia f. dilatata] ( ); L. 

hennedyi (W. Sm.) A. Stickle et D.G. Mann ( ); L. lyra (Ehrenb.) Karayeva ( ; ); L. lyroides 

(Hendey) D.G. Mann ( ); Lyrella majuscula (Hust.) Witkowski* ( ); Mastogloia braunii Grunow 

( ); M. erythraea Grunow ( ); M. ovulum Hust. ( ); M. pumila (Cleve et Möller) Cleve ( ); M. 

smithii Thwaites ( ); M. tenera Hust. ( ); Navicula ammophila var. flanatica (Grunow) Cleve ( ); 

N. arenaria Donkin* ( ; ); N. besarensis Giffen* ( ); N. cancellata Donkin ( ); N. cf. 

cancellata; N. cf. duerrenbergiana Hust.* ( ); N. digitoradiata (W. Greg.) Ralfs ( ; ); N. directa 

(W. Sm.) Ralfs ex A. Pritch. ( ; ); N. glabriuscula Hust. var. elipsoidales Proshk.-Lavr. ( ); N. 

gregaria Donkin ( ); N. menisculus Schum. ( ); N. northumbrica Donkin* ( ); N. palpebralis 

Bréb. ( ); N. palpebralis var. angulosa (W. Greg.) Van Heurck ( ); N. palpebralis var. minor 

Grunow ( ); N. palpebralis var. semiplena (W. Greg. ex Grev.) Cleve ( ); N. palpebrulum 

Cholnoky* ( ); N. parapontica Witkowski, Kulikovskiy, Nevrova et Lange-Bert.** [Bas.: N. 

pennata A.W.F. Schmidt var. pontica Mereschk.] ( ; ); N. peregrina (Ehrenb.) Kütz. ( ); N. 

ramosissima (C. Agardh) Cleve ( ; ); N. salinarum Grunow ( ; ); N. scabriuscula (Cleve et 

Grove) Mereschk. ( ); N. veneta K tz. ( ); Navicula sp.136/23 ( ); Navicula sp.B1 ( ); Navicula 

sp.B2 ( ); Navicula sp.B3 ( ); Nitzschia acuminata (W. Sm.) Grunow [Bas.: Tryblionella 

acuminata W. Sm.] ( ; ); N. aequorea Hust.* ( ); N. agnita Hust.* ( ); N. amphibia Grunow 

( ); N. angularis W. Sm. var. affinis (Grunow) Grunow ex Van Heurck ( ); N. capitellata Hust. 

( ); N. coarctata Grunow ( ; ); [Syn.: N. punctata f. coarctata (Grun.) Hust., Tryblionella 

coarctata (Grunow) D.G. Mann] ( ); N. cf. coarctata Grunow ( ; ); N. compressa (J.W. Bailey) 

Boyer [Bas.: Pyxidicula compressa J.W. Bailey; Syn.: Tryblionella punctata W. Sm., N. punctata 

(W. Sm.) Grunow, T. compressa (J.W. Bailey) Poulin] ( ; ); N. constricta (Kütz.) Ralfs [Bas.: 

Synedra constricta Kütz.; Syn.: N. apiculata (Gregory) Grunow; Synedra constricta Kütz., Try-

blionella apiculata (Gregory) Grunow] ( ); N. dissipata (Kütz.) Grunow ( ; ); N. distans W. 

Greg. ( ); N. dubia W. Sm. ( ); N. fonticola Grunow ( ); N. frequens Hust.* ( ); N. frustulum 

(Kütz.) Grunow ( ; ); N. gracilis Hantzsch ( ); N. granulata Grunow [Syn.: Tryblionella 

granulata (Grunow) D.G. Mann] ( ; ); N. insignis W. Greg. ( ); N. lanceolata W. Sm. ( ; ); 

N. liebetruthii Rabenh. ( ); N. longissima (Bréb. ex Kütz.) Grunow emend. Shorenko, 

Davidovich, Davidovich [Bas.: Ceratoneis longissima Bréb. ex Kütz.; Syn.: Nitzcshia longissima 

(Bréb.) Grunow f. parva Van Heurck; N. birostrata W. Sm.; N. reversa W. Sm.] ( ); N. lorenziana 

Grunow ( ); N. ovalis Arnott ex Cleve et Grunow ( ); N. palea var. capitata Wislouchow et 

Poretzky ( ); N. pellucida Grunow ( ; ); N. perindistincta Cholnoky* ( ); N. persuadens 

Cholnoky* ( ); N. scalpelliformis (Grunow) Crunow ( ); N. sigma (Kütz.) W. Sm. ( ; ); N. 

sigmoidea (Nitzsch) W. Sm. ( ); N. tryblionella Hantzsch ( ); Parlibellus delognei (Van Heurck) 

E.J. Cox ( ; ); P. hamulifer (Grunow) E.J. Cox ( ); P. plicatus (Donkin) E.J. Cox ( ); 
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Parlibellus sp.B1 ( ); Petrodictyon gemma (Ehrenb.) D.G. Mann ( ; ); Petroneis humerosa 

(Bréb. ex W. Sm.) A. Stickle et D.G. Mann ( ); Pinnularia claviculus (W. Greg.) Rabenh.* ( ); 

P. cruciformis (Donkin) Cleve ( ; ); P. lundii Krammer ( ; ); P. quadratarea (A.W.F. 

Schmidt) Cleve ( ; ); Plagiotropis elegans (W. Sm.) Grunow ( ); P. lepidoptera (W. Greg.) 

Kuntze ( ); P. pusilla (W. Greg.) Kuntze* ( ); Planothidium campechianum (Hust.) Witkowski, 

Metzeltin et Lange-Bert.* ( ); P. cf. diplopunctatum (Simonsen) Witkowski, Lange-Bert. et 

Metzeltin* ( ); P. delicatulum (Kütz.) Round et Bukht. ( ); P. cf. delicatulum ( ); P. dispar 

(Cleve) Witkowski, Metzeltin et Lange-Bert. ( ); Planothidium lanceolatum (Bréb. ex Kütz.) 

Bukht. ( ); Pleurosigma aestuarii (Bréb. ex Kütz.) W. Sm. ( ); P. angulatum (Queck.) W. Sm. ( ; 

); P. clevei Grunow* ( ); P. elongatum W. Sm. ( ); P. rigidum W. Sm. ( ); Psammodictyon 

panduriforme (W. Greg.) D.G. Mann ( ); P. panduriforme var. continua (Grunow) P.J.M. Snoeijs* 

( ); P. roridum (Giffen) D.G. Mann* ( ; ); Rhoicosigma compactum (Grev.) H. Perag.* ( ); 

Rhoicosphenia abbreviata (C. Agardh) Lange-Bert. ( ; ); Rhopalodia musculus (Kütz.) O. Müll. 

( ; ); Seminavis sp.1 ( ); Seminavis sp.2 ( ); Stauronella indubitabilis Lange-Bert. et Genkal 

( ); Staurophora salina (W. Sm.) Mereschk. ( ); Surirella brebissonii Krammer et Lange-Bert. 

( ); S. fastuosa (Ehrenb.) Ehrenb. ( ; ); Toxonidea insignis Donkin* ( ); Trachyneis aspera 

(Ehrenb.) Cleve ( ; ) 

: * — ,      ; ** — , -

     ;  —       

R3;  —  . 

 

 ,     48 , 

     ,  ,   

     (Nevrova et al., 2013; Witkowski et al., 2010). 

 4 ,    : Astartiella Witkowski, Lange-

Bert. et Metzeltin, Amicula Witkowski, Cocconeiopsis Witkowski, Lange-Bert. et 

Metzeltin, Rhoicosigma Grunow,  : Astartiella bahusien-

sis, Amicula specululum, Cocconeiopsis fraudulenta, Rhoicosigma compactum. 

  3 ,        

 50 (Navicula glabriuscula var. elipsoidales)  100  -

 (Navicula scabriuscula, Toxonidea insignis).    

     , . .   

  . 

       -

        -

  Nitzschia (32   ), Amphora (24), Navicula (27),  

Cocconeis (19), Diploneis (15). 

      -

          

 .   ,    

     ,   . 2. 

        -

    24,3 ( . B2)  67,7 % ( . B1)  

,    50,2±7,2 %     

  .       -

  28,6 ( . I3)  50 % ( . I2),    40,7±9,2 %. 



. .  

 

480                                                       ISSN 0868-8540.  Algologia. 2013. V. 23. N 4 

 2 

     (%) -  (SpNdom)    

 (SpNtotal)      

 
, 

 

 -

, .·c -2 
SpNtotal SpNdom 

SpNdom/SpNtotal, 

% 

 

B1 6 658730 97 67 67,7 

B2 6 36020 103 25 24,3 

B3 6 48500 51 26 51,0 

B4 10 199840 78 45 57,7 

B5 7 191890 116 52 44,8 

B6 19 141650 104 40 38,5 

B7 18 160290 96 43 44,3 

B8 19 290540 87 58 65,2 

B9 12 265920 102 60 58,8 

 14 140170 119 44 37,0 

 

I1 2 123750 56 27 47,4 

I1A 6 61500 37 18 48,6 

I2 6 92250 48 24 50,0 

I3 8 85500 49 14 28,6 

I5A 9 51750 53 17 32,1 

I6 10 69000 55 22 37,3 

 

,     , 

        

         

R3,       

   . 

    MDS-  (   -

  -   4 -  -

 ),   38 %     -

     ( . 2).  

      -

,  —      R3.   

       

    .  

        

      60 % -

       ( . . 2). 

    (I1, I1A  I2)    

  ,    (I3, I5A  I6) -

  ,   .  -

       -

     ( . . 2). 

       -
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 :     55 %  

    1  5 (    

        

         

,  ),     60% —  

 4, 6, 7, 8, 9 (    -

   ).  

 
. 2.     (    

)     .     

          

    40 %    
  3  2 (     -

   . )     R3 
(         -

      

). 

       -

  (    R-  (0,79) 

 0,1 %    ANOSIM-    

 2D-  (0,05)    ).  

   ,      -

       

       

    .  

      

   ,     

- ,  43,4 %,     

      . 

         

        

. 21 -      

  61 %  ;    

 — 92 %  .   5  

   ,    

   .     5  

   15 %     
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: Ulnaria ulna (     9750 .· -2), 

Encyonema caespitosa (7575), Diatoma vulgare f. breve (5850), Cymbella 

tumida (5025), C. helvetica (4125).    5 -

     12 %  

: Puncticulata radiosa (   5875 .· -2), 

Nitzschia sigmoidea (2000), Encyonema caespitosum (875), Cyclotella comensis 

 C. ocellata (750).     ó   

,           

 ( . I1    . B1  )    17,8—

17,9 ‰.           

  R3.      .  ( . 6, 

7, 8, 9)  Ulnaria ulna, Diatoma vulgare f. breve  Cymbella tumida 

  ,  C. helvetica    . 9   

Encyonema caespitosa       

  .       

  —      .   Nitzschia 

sigmoidea        ,  . I1;  

Puncticulata radiosa, Cyclotella comensis  C. ocellata   -

 I3, I5   I6.  Encyonema caespitosa   I2, I3, I5   I6 

  . 

     ,   

       ,  

       

   -  (  , - ,  

 Encyonema caespitosa). 

  -       

     16 .   

     .   -

  16 -    47 %  

   : Navicula sp. B1 (  

   11700 .· -2), Amphora proteus (10125), A. 

marina (9750), Nitzschia spathulata (8400), N. aequorea (7950), Navicula sp. 

B2 (7875), Halamphora coffeaeformis (5775), Thalassionema nitzschioides 

(5325), Pleurosigma aestuarii (4800), Navicula parapontica (4200), Bacillaria 

paxillifera (4125), Seminavis sp. 1 (3900), Nitzschia sigma (3750), Fallacia 

subforcipata (3675), Diploneis bombus (3600), Psammodictyon roridum (3525).  

     79 %   -

 16 - : Nitzschia compressa (   

  16375 .· -2), Nitzschia sigma (9125), Tabularia gaillonii 

(5250), Cocconeis euglypta (5000), Melosira moniliformis (3750), Tabularia 

tabulata (3500), Nitzschia acuminata (2875), Cocconeis scutellum (2500), 

Diploneis smithii (2125), D. vacillans (1875), Bacillaria paxillifera (1875), 

Rhoicosphenia abbreviata (1750), Achnanthes brevipes (1375), Cocconeis 

placentula (1250), Gyrosigma balticum (1250), Navicula gregaria (1125). 

     -

      ( . I),  ( . II), 
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       ( . III) -

 . 

        

       

      

(Warwick, Clarke, 1998, 2001). 

   ,   

     , 

       .  

  ,   , 

  ,     -

    ,    . 

  ( , , , )  

        

   -  ,   

  (Magurran, 2004; Karydis, 2009). 

 

 

. I.        -

: 1 — Diploneis bombus; 2 — Diploneis sp.1; 3 — Fallacia subforcipata; 4 — Halamphora 

coffeaeformis; 5 — Amphora proteus; 6 — Seminavis sp. 1; 7 — Fallacia forcipata; 8 — Navicula 

palpebralis var. semiplena; 9 — Navicula sp. B2;10 — N. parapontica; 11 — Parlibellus 

hamulifer; 12 — Thalassiosira parva; 13 — Psammodictyon roridum; 14 — Nitzschia cf. 

coarctata; 15 — N. aequorea; 16 — N. spathulata.  10  

 

     -

,     ,   

,      



. .  
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 .  

 

 

. II.        -

: 1 — Nitzschia sigma; 2 — Tabularia gaillonii; 3 — Nitzschia compressa; 4 — 

Tabularia tabulata; 5 — Melosira moniliformis; 6 — Nitzschia acuminata; 7 — Cocconeis 

scutellum; 8 — Gyrosigma acuminatum; 9 — Rhoicosphenia abbreviata; 10 — Cocconeis 

euglypta; 11 — Diploneis vacillans; 12 — Bacillaria paxillifera; 13 — Diploneis smithii; 14 — 

Navicula gregaria.  10  
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. III. ,       ,      

R3: 1 — Astartiella bahusiensis; 2 — Opephora minuta; 3 — Cyclotella choktawhatcheeana; 4 — Amicula 

specululum; 5 — Cocconeis pseudocostata; 6 — C. peltoides; 7 — Halamphora tenerrima; 8 — Opephora 

krumbeinii; 9 — Amphora helenensis; 10 — C. pelta; 11 — C. guttata; 12 — Karayevia amoena; 13 — 

Nitzschia perindistincta; 14 — Fragilaria improbula; 15 — Fallacia oculiformis; 16 — Encyonopsis micro-

cephala; 17 — Lyrella dilatata; 18 — Psammodictyon panduriforme var. continua; 19 — N. frequens; 20 — 

Fogedia giffeniana; 21 — Diploneis mirabilis; 22 — Fogedia finmarchica, 23 — Navicula northumbrica, 24 — 

N. besarensis, 25 — Psammodictyon roridum.  10  
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   ,    

       

(Warwick, Clarke, 1998, 2001).      

-   - . 

       

        .  

,    ( , 2006, 2013; Algae …, 

2009)    .   -

    (1985—2011)  -

   5  (  , , -

 ,   )     

      (Nevrova, 

2012).      -   1100 -

   ,   954 , 143 , 

61 , 32   3  Bacillariophyta.   

         

(Round et al., 1990; Witkowski et al., 2000; Fourtanier, Kociolek, 2007, 2011; 

Levkov, 2009; Reid, 2012). 

      (1100   ) 

  7   (    )  

   95 %  ,   

  AvTD ( +)  VarTD ( +)    

    ( . 3).  

 

 

. 3.  (95 % ),     

  AvTD ( +)  VarTD ( +)    16 

    ,   R3,   

 -      
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      -

      

 (AvTD)     (VarTD).  

        

       

(Warwick, Clarke, 1998, 2001). 

,    +   +  . B1 

(    . ),    

, . .  + = 83.5  + = 306    

   ,  

   .  ,    

   . 1    Bacillariophyta  

 .          

. I1,    . . 

    (AvTD)  

. I3  I6    ( + = 85.9—86.1),   

     (VarTD),   

    .    ó  ,  

      , -  

      -

 .  ,      

 -    ,  

    ,     

 +.         

  (49  55, ),   

   / , /   /   

  (  . I3 — 1,75, 2,04  2,88,  . I6 — 1,77, 2,03  2,89 

). 

       

      

  ,     

        

        

 (Warwick, Clarke, 2001; Warwick et al., 2002; Leonard et al., 2006).  

      -

        

   ,    -

  (   ) (Leira et al., 2009). 

,  . B2, B3  R3     

    .  +   

  (360—372),     -

      -

 ,   ó    ,  

     -

,     .  -

    . R3    



. .  
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(2,77, 4,58  8,5,    / , /   

/  ). 

 ,     

      

    ,   

ó   -      

 ,    ó    

,     -

        

  . 

     

       (Petrov et 

al., 2010)    ( , 2013).  -

 ,      

       

 ,      

       .   

       

(   )     

 -  ,    

-  -  ,     

   .      

       

AvTD,        

 95 %  .  

        

      -

  ,      

 .   ,  ,  

     -  

       

       

      -

   . 

 

        

 .  (  )  276   
    ;   

       

 .  (  )  116   . 
      307   , 

  294 , 82 , 46 , 25 , 3 

  Bacillariophyta.  48 ,   
   .     

      , 
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.       , 
        

 ,   -

 . 

 21 -  (61 %    

     92 %   )  

   , 1   , 

 16  —    . 

       (1093   ) 

      

( +)    ( +)     . 

,         

      ( + = 83,5; + = 

306).       

  ó   -   -

 ,      

  ,    ó    

,    ,    

     .  

     -

       -

  ,    -

        

-  . 

  . . . . .  (  )    -

        ,  

. . . . .  (  )        

,   . .   . . -  (  

, )       -

   Bacillariophyta.   -

      ( )    

-   ( ),  P-277a (2009—2010). 
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  . — - : Pil. Stud., 2006. — 498 . 
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, 1992. — 115 . 

 . — .: , 1950. — . 3. — 398 . 

  . — .: , 1974. — . 1. — 403 . 
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. . .       
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Nakhimov Av., Sevastopol 99011, Ukraine 

STRUCTURE AND TAXONOMICAL DIVERSITY OF BENTHIC DIATOM AT 

ESTUARINES OF RIVERS BELBEK AND CHERNAYA (SOUTH-WEST CRIMEA, 

UKRAINE) 

Comparative analysis in the structure and taxonomic diversity of benthic diatom 

(Bacillariophyta) from two estuarines of SW Crimea: River Chernaya (Inkerman is heavy 

polluted area of Sevastopol Bay) and River Belbek (rather unpolluted open shore) was 

carried out. At Belbek area 275 sp. and ssp. were found and 116 ones — at Inkerman; the 

total number of diatoms registered altogether is set to 303 sp. and ssp. Based on 

abundance calculation results and using cluster and MDS analysis, 2 groups of stations 

were distinguished. First group consisted of Inkerman stations (6), whereas second group 

of stations (10) corresponded to Belbek area. These results bear out that the certain 

diatom complex is formed within each of the estuarine area and characterized by well-

defined taxonomic structure. Among 21 most dominant species (61% of total abundance 

at Belbek and 92 % — at Inkerman), 4 species are typically freshwater forms and 1 is 

ubiquitous. The most common 16 species in each of the estuaries are typically marine and 

brackish-water forms consisted of about 47 % (in Belbek) and 79 % (in Inkerman) of 

total assemlage density. Based on the updated inventory of Black Sea benthic diatoms 

(1093 sp. and ssp.), the indices of taxonomical distinctness were calculated. These values 

are close to the expected mode, corresponding to structure of whole Black Sea benthic 

diatoms inventory (AvTD = 83.5; VarTD = 306). Phylogenetic structure of Inkerman 

diatom assemblage was characterized to enclose the greater share of mono- and oligo-

species branches, in comparison with the larger part of poly-species branches, wide 

variability and unevenness structure of diatom community at Belbek. 

K e y w o r d s : benthic diatoms, Bacillariophyta, Black Sea, assemblage structure, taxonomic 

distinctness. 


