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,    2—3  ,  -

       -

,  . .   ,    -

.      -

       -

   ,    -

        

   ( , , 2009; 

Sláde ek, 1986; Watanabe et al., 1988, 1990; Warwick, 1993; Barinova et al., 

2000, 2006; Birkett, Gardiner, 2005). 

       -

  (   ),  

     -

     -   

(   ., 2003; , 2013; , , 2004; , -

, 2004;   ., 2005).  

      -

,      -

 ,      

 (   ),   -

 .        

  ,     

      -

   (Warwick, Clarke, 1998, 2001; Petrov et al., 2010). 
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, -   ,    -

     ,    
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 ,         -
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     2006 .  16 , -

     (S = 2,5 2),     

  ,    6—23  ( . 1). 

         

(S = 15,9 2)   (1—3 )   ,  -
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  (0,04 2).     -

        20 . 

         -

        

       0,007 3 (×400).  

       1 2 

;   ,     

,     ,  10 .·c -2 

(   ., 2005).     

  ,    , -

    ,    

,     ,    

 Carl Zeiss Axiostar (  AchroPlan ×100)   

,      -

   (  …, 1974)     Naphrax™. 

    Nikon Eclipse 

E600 (  PlanAPO ×100).    -

 (  …, 1950;  …, 1974; - -

, 1963;   ., 1992; Witkowski et al., 2000; Levkov, 2009). 

  Bacillariophyta   Round et 

al., 1990,    (Fourtanier, Kociolek, 1999, 

2007; Witkowski et al., 2000; Algae …, 2009; Levkov, 2009).  

       -

 ( , 2010; International Plant Names Index, 2012). 
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,    Zn, Ni, Cu, Pb, Hg, Cd, Cr, Mn)  -

  ( , , )    

  ,     ,  -

 (Burgess et al., 2011).      -

      ,    

      ,  

 ( . 8)   ( . 16)  , -

  (Petrov et al., 2010).  . 1    -
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      (  ANOSIM). 

      (Pet-

rov et al., 2010; Nevrova et al., 2011). 

        

: d (    ), J' (  -

 ), H' (  ), 1-Lambda' (  ), 
+ (     AvTD), + (  

 VarTD) (Warwick, Clarke, 1998, 2001; Clarke, Gorley, 2001). 

 + —   «  »    . 
+  + —     ( ij)    i 

 j       ( +).  +  

   , . .  

       -

 .  (Nevrova et al., 2011).     

(    )     

  . 

   

  .   16   191   

  ,    17,  

   , — 153.     278 

  ,   266 , 73 , 41 , 21 -

, 3   Bacillariophyta ( . 2). 

 2 

 Bacillariophyta     .  

 . .    

Coscinodiscophyceae 5 9 16 29 30 

Fragilariophyceae 8 9 13 23 23 

Bacillariophyceae 8 23 44 214 225 

 21 41 73 266 278 

 

     ,    -

 .     (* — ,     

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

          ):  

Achnanthes brevipes C. Agardh, A. brevipes var. intermedia (Kütz.) Cleve, 

A. brockmannii Hust., A. placentuloides (Gusl.) Witkowski et Lange-Bert., A. longipes C. 

Agardh, Achnanthes sp. B06, Actinocyclus octonarius Ehrenb., Actinocyclus sp., Amphora 

acuta W. Greg., A. arcus W. Greg., A. aspera Petit, A. bigibba Grunow ex A.W.F. 

Schmidt, A. caroliniana Giffen, A. cf. hyalina Kütz., A. cf. Jostesorum Witkowski, Met-

zeltin et Lange-Bert., A. crassa W. Greg., A. exilitata Giffen*, A. graeffeana Hendey, A. 

cf. graeffeana Hendey, A. helenensis Giffen*, Amphora inflexa (Brèb. ex Kütz.) H.L. 
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Smith, A. marina W. Sm., A. obtusa W. Greg., A. ocellata Donkin, A. ostrearia Brèb., 

A. proteus W. Greg., A. pusio Cleve*, A. staurophora Jahlin-Dannfelt, A. subacutiuscula 

Schoeman, A. wisei (Salah) Simonsen, Amphora sp. 1, Ardissonea baculus (W. Greg.) 

Grunow, A. crystallina (C. Agardh) Grunow, A. robusta (Ralfs) De Not., Astartiella 

bahusiensis (Grunow) Witkowski, Lange-Bert. et Metzeltin*, Auliscus sculptus (W. Sm.) 

Ralfs, Auricula intermedia (Lewis) Cleve, Bacillaria paxillifera (O.F. Müll.) Hendey, 

Biremis ambigua (Cleve) D.G. Mann, B. ridicula (Giffen) D.G. Mann*, Biremis sp. 1B, 

Caloneis liber (W. Sm.) Cleve, C. westii (W. Sm.) Hendey, Campylodiscus decorus 

Br b., C. thuretii Brèb., Campylodiscus sp. 1, Catenula adhaerens Mereschk., 

Cerataulus turgidus Ehrenb., Chamaepinnularia sp. 1F, Cocconeis clandestina A.W.F. 

Schmidt*, C. costata W. Greg., C. dirupta W. Greg. 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. molesta Kütz. 

var. crucifera Grunow, C. pelta A.W.F. Schmidt*, C. peltoides Hust.*, C. placentula 

Ehrenb., C. pseudocostata Romero*, C. pseudomarginata W. Greg., C. cf. pelta A.W.F. 

Schmidt, C. pseudograta Hust.*, C. scutellum Ehrenb., C. scutellum var. parva 

(Grunow) Cleve, C. stauroneiformis (Rabenh.) Okuno, Cocconeis sp. 4, Cocconeis sp. 5, 

Coscinodiscus concinnus W. Sm., C. radiatus Ehrenb., Coscinodiscus sp. 1, Craticula 

halophila (Grunow ex Van Heurck) D.G. Mann, Cyclotella choctawhatcheeana 

Prasad*, Cyclotella meneghiniana var. kuetzingiana (Thwaites) Playfair, C. operculata 

(C. Agardh) Kütz., Cyclotella sp. 1, Cymbella angusta (W. Greg.) Gusl., C. cf. angusta 

(W. Greg.) Gusl., C. prostrata (Berk.) Cleve, Cylindrotheca closterium (Ehrenb.) 

Reimann et Lewin, Delphineis minutissima (Hust.) Simonsen*, Dickieia subinflata 

(Grunow) D.G. Mann, Dimeregramma minor (W. Greg.) Ralfs, Diploneis bombus 

(Ehrenb.) Cleve, D. chersonensis (Grunow) Cleve, D. coffaeiformis (A.W.F. Schmidt) 

Cleve, D. crabro Ehrenb., D. litoralis (Donkin) Cleve, D. notabilis (Grev.) Cleve, 

D. notabilis var. tenera Proshk.-Lavr., D. papula (A.W.F. Schmidt) Cleve, D. smithii 

(Brèb.) Cleve, D. smithii var. pumila (Grunow) Hust., D. vacillans (A.W.F. Schmidt) 

Cleve, Diploneis sp. 1, Diploneis sp. 2, Entomoneis gigantea (Grunow) Nizam., E. 

paludosa (W. Sm.) Reimer, Fallacia aequorea (Hust.) D.G. Mann*, F. florinae 

(Møller) Witkowski*, F. forcipata (Grev.) Stickle et D.G. Mann, F. oculiformis (Hust.) 

D.G. Mann*, F. pygmaea (Kütz.) Stickle et D.G. Mann, F. subforcipata (Hust.) D.G. 

Mann, Fallacia sp. 11K, Fallacia sp. 3F, Fogedia finmarchica (Cleve et Grunow) 

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

Metzeltin et Bafana*, Fragilaria capucina Desm., F. pinnata Ehrenb., Fragilaria sp. 1, 

Glyphodesmis distans (W. Greg.) Grunow, Gomphonema angustatum (Kütz.) Rabenh.,  

G. parvulum (Kütz.) Kütz., Grammatophora marina (Lyngb.) Kütz., G. oceanica 

Ehrenb., G. serpentina (Ralfs) Ehrenb., Gyrosigma acuminatum (Kütz.) Rabenh., G. 

attenuatum (Kütz.) Cleve, G. balticum (Ehrenb.) Rabenh., G. fasciola (Ehrenb.) Cleve, 

Halamphora acutiuscula (Kütz.) Levkov, H. angularis (W. Greg.) Levkov, H. 

coffeaeformis (C. Agardh) Levkov, H. cf. coffeaeformis (C. Agardh) Levkov, H. cuneata 

(Cleve) Levkov, H. cf. cuneata (Cleve) Levkov, H. eunotia (Cleve) Levkov, H. 

tenerrima (Aleem et Hust.) Levkov, Hantzschia amphioxys (Ehrenb.) Grunow, H. 

amphioxys f. capitata O. Müll., H. marina Donkin*, H. virgata (Roper) Grunow, H. 

virgata var. capitellata Hust., H. virgata var. gracilis Hust., Haslea spicula (Hickie) 

Lange-Bert., H. subagnita (Proshk.-Lavr.) I.V. Makarova et Karaeva, Hippodonta sp. 1, 
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Hippodonta sp. 2, Hippodonta sp. 3, Hippodonta sp. 4, Hippodonta sp. 5, Hyalodiscus 

ambiguus (Grunow) Temp. et H. Perag., H. scoticus (Kütz.) Grunow, Hyalosira 

delicatula Kütz., Licmophora abbreviata C. Agardh, L. ehrenbergii (Kütz.) Grunow, L. 

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

Grunow, Luticola 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. barbara (Heiden) D.G. Mann*, L. dilatata (A.W.F. 

Schmidt) Nevrova, Witkowski, Kulikovskiy et Lange-Bert.), L. fogedii Witkowski, 

Lange-Bert. et Metzeltin*, L. granulata Nevrova, Witkowski, Kulikovskiy et Lange-

Bert.*, L. hennedyi (W. Sm.) Stickle et D.G. Mann, L. lyra (Ehrenb.) Karaeva, L. 

lyroides (Hendey) D.G. Mann, L. majuscula (Hust.) Witkowski*, L. nebulosa (W. 

Greg.) D.G. Mann, L. spectabilis (W. Greg.) D.G. Mann, Lyrella sp. 1B, Melosira 

moniliformis (O.F. Müll.) C. Agardh, N. arenaria Donkin*, N. besarensis Giffen*, N. 

cancellata Donkin, N. cf. syvertsenii Witkowski, Metzeltin et Lange-Bert., N. cincta 

(Ehrenb.) Ralfs, N. cryptocephala Kütz., N. directa (W. Sm.) Ralfs, N. glabriuscula 

Hust. var. elipsoidales Proshk.-Lavr.***, N. gregaria Donkin, N. northumbrica Donkin*, 

Navicula palpebralis Brèb., N. palpebralis var. angulosa (W. Greg.) Van Heurck, N. 

palpebralis var. semiplena (W. Greg.) Cleve, N. palpebrulum Cholnoky*, N. parapontica 

Witkowski, Kulikovskiy, Nevrova et Lange-Bert.**, N. peregrina (Ehrenb.) Kütz., N. 

perminuta Grunow, N. pontica Witkowski, Kulikovskiy, Nevrova et Lange-Bert., N. 

radiosa Kütz., N. ramosissima (C. Agardh) Cleve, N. salinicola Hust., N. scabriuscula 

(Cleve et Grove) Mereschk.***, N. subrostellata Hust., N. veneta Kütz., N. viminoides 

Giffen*, N. viridula var. rostellata (Kütz.) Cleve*, Navicula sp. 2, Nitzschia acuminata 

(W. Sm.) Grunow, N. aequorea Hust., N. capitellata Hust., N. angularis var. affinis 

(Grunow) Grunow, N. aurariae Cholnoky*, N. coarctata Grunow, N. compressa 

(Bailey) Boyer, N. compressa var. elongata (Grunow) Lange-Bert., N. dissipata (Kütz.) 

Grunow, N. dubia W. Sm., N. frustulum (Kütz.) Grunow, N. gracilis Hantzsch, N. 

granulata Grunow, N. hungarica Grunow, N. hybrida Grunow, N. insignis W. Greg., N. 

levidensis (W. Sm.) Grunow, N. liebetruthii Rabenh., N. linearis (C. Agardh) W. Sm., 

N. longissima (Brèb.) Grunow, N. miserabilis Cholnoky*, N. ovalis Arnott ex Grunow, 

N. pellucida Grunow, N. persuadens Cholnoky*, N. pusilla (Kütz.) Grunow emend. 

Lange-Bert., Nitzschia sigma (Kütz.) W. Sm., N. sigma var. intercedens Grunow, N. 

thermaloides Hust., Nitzschia sp. 1, Nitzschia sp. 5, Nitzschia sp. B13, Nitzschia sp. B21, 

Opephora marina (W. Greg.) Petit, O. pacifica (Grunow) Petit*, Paralia sulcata 

(Ehrenb.) Cleve, Parlibellus delognei (Van Heurck) E.J. Cox, P. hamulifer (Grunow) 

E.J. Cox, P. plicatus (Donkin) E.J. Cox, Parlibellus sp. 4D, Petrodictyon gemma 

(Ehrenb.) D.G. Mann, Petroneis humerosa (Brèb.) Stickle et D.G. Mann, Pinnularia 

cruciformis (Donkin) Cleve, P. gibba Ehrenb., P. quadratarea (A.W.F. Schmidt) Cleve, 

P. trevelyana (Donkin) Rabenh.***, Plagiogramma tenuissima Hust.*, Plagiotropis 

lepidoptera (W. Greg.) Kuntze, Planothidium delicatulum (Kütz.) Round et Bukht., P. 

dispar (Cleve) Witkowski, Metzeltin et Lange-Bert., P. quarnerensis (Grunow) 

Witkowski, Lange-Bert. et Metzeltin, Pleurosigma aestuarii (Brèb. ex Kütz.) W. Sm., 

P. angulatum (Queck.) W. Sm., P. elongatum W. Sm., P. rigidum W. Sm., P. laevis 

(Ehrenb.) Compère*, Podosira hormoides (Mont.) Kütz., P. pellucida Proschk.-Lavr., 

Proshkinia complanatoides (Hust.) Karaeva, Proschkinia sp. 1, Psammodictyon 

panduriforme (W. Greg.) D.G. Mann, Psammodiscus nitidus (W. Greg.) Round et D.G. 
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Mann, Rhabdonema adriaticum Kütz., Rhoicosigma compactum (Grev.) H. Perag.*, 

Rhoicosphenia abbreviata (C. Agardh) Lange-Bert., Rhopalodia gibba (Ehrenb.) O. 

Müll., Rh. musculus (Kütz.) O. Müll., Stauronella indubitabilis Lange-Bert. et Genkal, 

Stephanodiscus hantzschii Grunow, Surirella brebissonii Krammer et Lange-Bert., S. 

fastuosa (Ehrenb.) Kütz., Synedra gaillonii (Bory) Ehrenb., Tabularia tabulata (C. 

Agardh) P.J.M. Snoeijs, Thalassionema nitzschioides (Grunow) Mereschk., Thalassiosira 

baltica (Grunow) Ostenf., Th. decipiens (Grunow) Jørg., Th. excentrica (Ehrenb.) Cleve 

emend. Fryxell et Hasle, Th. excentrica var. fasciculata (Hust.) Nizam., Th. parva 

Proshk.-Lavr., Th. subsalina Proshk.-Lavr., Thalassiosira sp., Toxarium undulatum J.W. 

Bailey, Toxonidea insignis Donkin***, Trachyneis aspera (Ehrenb.) Cleve, Triceratium 

antediluvianum (Ehrenb.) Grunow. 

 ,       40 

       ; -

     . I.    

     : Astartiella A. Witkowski, H. Lange-

Bert. & D. Metzeltin in G. Moser et al. 1998, Chamaepinnularia H. Lange-

Bert. & K. Krammer in H. Lange-Bert. & D. Metzeltin 1996, Rhoicosigma A. 

Grunow 1867.       

       . 17,   

 . . 

         

      Nitzschia (32  

 ), Amphora (31), Navicula (27), Cocconeis (21), Lyrella (14)  Diploneis 

(13).       Paraliales, 

Rhabdonematales, Thalassionematales  Toxariales,     

 . 

    ,  -

       -

     ( . 3). 

       

  . II.    -  

  , , -  - , 

,    ,   -

            

    ( - , 

1963;   ., 1992;   ., 2003;   ., 2006). 

        -

  . ,      

     -

       . -

        

       

    ,     -



-   

 

ISSN  0868-8540.  . 2014, 24(1)                                                                               55 

    ,  . .   

  (Petrov et al., 2010). 

 3 

        

  .  

,  106 . · -2 
 

. . 

-

, % 

Nitzschia compressa 59,8 180,0 100 

N. sigma 30,2 90,0 100 

Thalassionema nitzschioides 6,0 33,8 100 

Cocconeis scutellum 2,5 11,3 100 

Bacillaria paxillifera 16,2 124,0 93,8 

Nitzschia coarctata 1,8 45,0 93,8 

Diploneis smithii 6,4 22,5 93,8 

Grammatophora marina 4,9 22,5 93,8 

Psammodictyon panduriforme 2,5 16,9 93,8 

Tabularia tabulata 6,0 39,4 87,5 

Lyrella abrupta 6,4 16,9 87,5 

Cymbella angusta 0,4 5,6 81,3 

Fallacia forcipata 3,2 45,0 62,5 

Amphora coffeaeformis 2,8 33,8 62,5 

Caloneis liber 5,6 33,8 53,0 

    (    

 )   ( -    

)       -

  ( ).     ( max = 0,62—0,63) -

     6  : + 

  % +  +  +  + Hg.  -

        

         

  (Petrov et al., 2010). 

       -

        

( . . 1)     (    

,   ,   -

,  ). 

        

         -

 (    35 %)  -   

,       

   (  I —   -

  ,  II —    ) 

( . 2).     20 %   , 
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 ( . . 4),      : 

   . 13         

 , . 16     , . 17  

   .  

        -

      -

 .      -

        -

       

 (R-  = 0,65    < 0,1 %). 

 

. 2.   ( )   ( ) :  

         

      

     , 

        -

 :  ,  ,   

 (d, H, 1-Lambda’)   (J) ( . 4). 

     -

 . 13  3,    — . 5, 6  13.  -

       

 15, 14, 4, 11  9,    —  . 8, 15, 10, 4, 9  

17.      . 17    -

        , 

   2—3 .  

      (d) 

   8, 10, 15 (    . 17), 

 —  . 5, 6, 13.    (H') -

  . 7, 1, 5    . 14, 15, 9.  -

 e  (J')   (1-Lambda')     

 ,     . 7, 3, 1, 5. , 

       -

       



-   
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      .    

  ,     

       

,      (Magurran, 2004; Karydis, 

2009). 

 4 

      .  

 
, 

 
S N d J' H' 

1-

Lambda' 

B01 6,0 40 135,11 2,1 0,4 1,5 0,6 

B02 8,0 59 135,07 3,1 0,5 2,1 0,8 

B03 9,5 51 101,32 2,7 0,4 1,6 0,7 

B04 10,0 69 366,21 3,5 0,4 1,8 0,7 

B05 9,5 25 298,30 1,2 0,5 1,6 0,6 

B06 9,0 35 315,35 1,7 0,5 1,8 0,7 

B07 11,0 48 247,92 2,4 0,4 1,4 0,6 

B08 14,0 79 163,35 4,1 0,5 2,2 0,9 

B09 14,0 59 276,11 3,0 0,7 2,8 0,9 

B10 12,0 70 174,41 3,6 0,4 1,8 0,8 

B11 15,0 51 321,00 2,5 0,6 2,5 0,9 

B12 12,0 51 163,41 2,6 0,7 2,6 0,9 

B13 19,5 38 95,81 2,0 0,6 2,3 0,9 

B14 12,0 48 495,66 2,3 0,8 3,1 0,9 

B15 23,0 75 591,49 3,7 0,7 3,0 0,9 

B16 20,0 42 112,65 2,2 0,6 2,1 0,9 

B17 12,0 153 287,35 7,8 0,5 2,7 0,9 

. S —  , .; N —  , ×106 .· -2; d — 

 ; J' —  e ; H' —   (loge); 1-Lambda' —  

. 

      -

,        -

   .       -

  (Warwick, Clarke, 1998, 2001),  

      ,  

        

          (Warwick 

et al., 2002; Leonard et al., 2006; Ceschia et al., 2007).   

 ,    (Izsak et al., 

2002),    (Campbell et al., 2007)   

 (Leira et al., 2009).    -

         

 ,       
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 ( , , 2008; , 2013; Petrov et al., 2010; Petrov, 

Nevrova, 2011). 

      

        -

  (     )     

      

AvTaxD ( +)    VarTD ( +) (Warwick, Clarke, 1998).  

        (1098   

)   7    (    -

)     95 %  ,   

  AvTD ( +)  VarTD ( +)    -

     ( . 3)    -

 ( . 4).  

 

. 3.     AvTD ( )  VarTD ( ) 

      ,    

-      (95 % ) 

       -

      (AvTD)  

   (VarTD).     

       -

     . 

  AvTaxD ( +),    -

      (81,9),    -

 ,       -

 (82,14) ( . . 3, ).    + (342,5) -

      (318,9)   

   95 %   ( . . 3, ).  -

      

         -

     .  

,    +  . B3, 4  7, -

    ( . 4, ).  ,   -

          

  . 



-   
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. 4.  (95 % ),     

  AvTD ( )  VarTD ( )    17  

 ,    -      
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TAXONOMIC DIVERSITY AND ENVIRONMENTAL ASSESSMENT OF BENTHIC 

DIATOMS AT BALAKLAVA BAY (SOUTH-WESTERN CRIMEA, THE BLACK SEA, 

UKRAINE)  

 

At heavy polluted Balaklava Bay (Southwestern Crimea, the Black Sea) and on reference site the 

17 stations on soft bottom in depths range 6—23 m in September 2006 were fullfilled. Total 278 

species and infraspecies taxa of benthic diatoms were found, among them 40 species were 

found as newly for the Black Sea flora. The most representative genera were Nitzschia (32 sp. & 

ssp.), Amphora (31), Navicula (27), Cocconeis (21), Lyrella (14) and Diploneis (13). Based on 

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

distinguished (I group is at the most polluted internal part of the bay, II one — an external part). 

The diatom taxocenotic complex with the certain structure was formed within each of the 

group and characterized by well-defined taxonomic structure. Diversity of diatom taxocen 

was estimated using of flora ratio, Shannon, Pi low, Simpson, Margalef indices. The indices of 

taxonomic distinctness AvTaxD ( +) and VarTD ( +) also were calculated for every investigated 

station. The greatest values + was noted at internal part of the bay that is caused by presence in 

taxocen structure the considerable share of mono- and oligo-species branches. In less polluted 

external part of the bay values + are close to the expected mode, corresponding to structure of 

whole Black Sea benthic diatoms inventory that means prevailing of oligo-specific branches.                

At reference site the value + is minimum that is caused by domination of polyspecies branches 

in a hierarchical tree of taxocen. 

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

distinctness indices, diversity assessment. 
 

 



 

 

 

 

. I.       : 1 — Amphora exilitata; 2 — 

A. helenensis; 3 — A. pusio; 4 — Astartiella bahusiensis; 5, 6 — Cocconeis guttata (   

); 7 — C. pseudocostata; 8 — C. clandestina; 9 — C. pelta; 10 — C. pseudograta; 11 —  

C. discrepans; 12 — C. peltoides; 13 — Cyclotella choktawhatcheeana; 14 — Fallacia aequorea; 15 — 

F. oculiformis; 16 — F. florinae; 17 — B. ridicula; 18 — Fogedia giffeniana; 19 — Navicula arenaria; 

20 — N. besarensis; 21 — N. northumbrica; 22 — N. palpebrulum; 23 — N. viminoides; 24 — 

Plagiogramma tenuissima; 25 — Opehora pacifica; 26 — Nitzschia persuadens; 27 — Hantzschia 

marina; 28 — Rhoicosigma compactum.  10  



 

 

 

 

. II.          

: 1 — Nitzschia compressa; 2 — Fallacia forcipata; 3 — Diploneis smithii; 4 — Halamphora 

coffeaeformis; 5 — Psammodictyon panduriforme; 6 — Grammatophora marina; 7 — Lyrella abrupta; 

8 — Nitzschia cf. coarctata; 9 — Cymbella angusta; 10 — Caloneis liber; 11 — Cocconeis scutellum; 

12 — Thalassionema pseudonitzschioides; 13 — Bacillaria paxillifera; 14 — Nitzschia sigma; 15 — 

Tabularia tabulata.  10  


