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   . .   . .  (2000),   -

    ,    

,    . 

     ,    

  .      

    —    

( )     ( ).  

     (Vilbaste, 

2001),     .  

      

 ,       

   (   Attheya T. West, Cocconeis Ehrenb.), 

      (   Licmophora 

Agardh).       

 ,   (Navicula Bory, Diploneis 

Ehrenb., Nitzschia Hassall, Cymbella Agardh, Pleurosigma W. Sm.  .). 

       

  ,   . 

 ,      

:  (       0,5 ), 

 (   — 1—3       )  

 (      —  3  20    

) (Wishnievski, 1934: .  , 1963).   -

         -

      . 
   —    Bacillariophyta 
  -     ( ). 

   

    ,      

 , -  ( )   

      ( . 1).   

     2007–2008 .   

     2005 . ( – ), 

2007 . ( ), 2010 . ( – ), 2011 . ( ), 2013 . ( – ). 

      

.       -
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   ( , 1957).   



. . , . .  

 

150                                                             

     

  (  …, 1989;   ., 2012). 

 Bacillariophyta     

 -5, Leica DME   Leica 3,   

   Carl Zeiss EVO 40 XVP  

       ( - -

, ). 

. 1.   Bacillariophyta  .  —    

  Bacillariophyta    

 ( )       

 ,      

      Nucleopor 

(Track-Etch Membrane)    10 .   

       

(  …, 1974).     

     ,   

 .   ,     3–4  

  .    

         (  

  )      

  .  

 Bacillariophyta      

. , .   .  (Round et al., 1990)   

   AlgaeBase (www.algaebase.org). 
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 ,     

(  …, 1950; Krammer, Lange-Bertalot, 1991;   ., 

1992; Snoeijs, 1993; Snoeijs, Vilbaste, 1994; Snoeijs, Potapova, 1995; Snoeijs, 

Kasperoviciene, 1996; Witkovskyi et al., 2000; Diatoms …, 2001; Levkov, 

2009). 

      

 (H)   (D),    : 

H= -  ni / N · lg ni / N; 

D = 1 — (  ni (ni — 1)) / N (N—1), 

 N —  , ni —    .  

   

     51  (  

  — ) Bacillariophyta  26 .  

   21   ,  -  — 23 

  ,    — 32   .  

       

  Navicula Bory, Amphora Ehrenb., Cocconeis Ehrenb., 

Nitzshia Hassall.  Petroneis Stick. et Mann, Plagiotropis Pfit., 

Enthomoneis Ehrenb., Fallacia Stick. et Mann  Rhopalodia O. Müll.  

  ,      

     .  

  : Halamphora aff. salinicola, 

Navicula parapontica, Nitzschia frustulum, Planothidium delicatulum, 

Hippodonta aff. hungarica, Halamhpora coffeaeformis, Cocconeis placentula var. 

euglypta  Anorthoneis hummii.      

Astartiella bahusiensis, Delphineis minutissima, Caloneis liber, Pseudo-nitzschia 

pseudodelicatissima  . 

       

      (  …, 

2000; , , 2006; , , 2006;  …, 

2008; , 2013; Petrov, Nevrova, 2007; Witkowski et al., 2010; Nevrova 

et al., 2013)     5   -

     (Halamphora salinicola, Diploneis 

stroemii, Navicula viminoides var. cosmomarina, N. phylleptosoma, Opephora 

minuta) ( . I, 6; V, 2–4, 8–9; VI, 7, 8).   — Achnanthes cf. 

lutheri, cf. Delicata sp., cf. Karayevia sp.  Hippodonta cf. hungarica —  

     ,     -

    . 

 ,     -

       

 ( , , 2000; , 2002; , 2009).   

   « »     

 .    
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  « »    , -

 ( )   . ,  

       (  2 ),   

   .       

     . 

   ( ) ,  ,   

  ,    

 .      ,  

 ,  ,   : 

Cylindrotheca closterium, Caloneis amphisbaena, Navicula parapontica, Halam-

phora coffeaeformis, Planothidium delicatulum, Hippodonta cf. hungarica  . 

  2–3     ( )   

,     .   

 Cocconeis placentula var. euglypta, Halamphora coffeaeformis,  

H. salinicola, Navicula parapontica, Nitzschia frustulum, Planotidium 

delicatulum, Amphora sp.    . 2,   

    Bacillariophyta (12  ./ 3). 

  (    ,    

 0,5—2,0      , -  

)   5      

  Achnanthes cf. lutheri, Pinnularia sp. 

   ,     

Nitzschia, Rhopalodia, Mastogloia Thw. ex W. Sm., Navicula  ., 

   ,   

   ,    

,    .   . .  

(2009),         

(   Nitzschia, Cocconeis, Amphora, Cymbella, Fallacia)   

  10 .      

      (Round, 

Bukhtiyarova, 1996).       

   .  

      ,   

   ,   Astartiella bahusiensis, 

cf. Delicata sp., Delphineis minutissima, Fallacia cryptolyra, Navicula viminoides 

var. cosmomarina, Nitzschia ovalis  Opephora aff. pacifica ( . 1; I–VIII). 

      : 

  ,    -

 ,   . ( , , 2008).  

 2007 .,     

  2,6  12  ./ 2,    – 780–           

6330 . ./ 2,  -   — 140–460 . ./ 2 

( . 2). 
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   -   Bacillariophyta 

  -     

  

 

 
 

-
 

  
  

 

  

 

 

Achnanthes cf. lutheri 

Hust.  
    

 
   

Amphora cf. pediculus 

(Kütz.) Grunow 
   

epipe, 

epili i 
alkf  a-b 

A. commutata Grunow   
, 

 
epipe 

mh 
alkf  b 

A. graeffeana Hendey    bn mh alkf  b-t 

Amphora proteus Greg.    epipe ph alkf  b 

Anorthoneis hummii 

Hust.  
   bn, epili ph alkf -  b 

Attheya decora West    epips mh    

Astartiella bahusiensis 

(Grunow) Witkowski, 

Lange-Bert. et 

Metzeltin 

   epips    sh 

Caloneis amphisbaena 

(Bory) Cleve 
   epipe hl alkf  sh-b 

C. liber (W. Sm.) 

Cleve 
   bn ph alkf  sh-b 

Cocconeis notata Petit    bn ph alkf  sh-b 

C. peltoides Hust.    epips    sh 

C. placentula var. 

euglypta (Ehrenb.) 

Grunow 

   
epiph, 

epili 
i alkf o sh 

C. scutellum Ehrenb.    epiph ph alkf  b 

Cylindrotheca 

closterium (Ehrenb.) 

Reimann et 

J.C. Lewin  

   

pl, epili, 

epiph, 

epipe 

mh alkf  sh 

cf. Delicata sp.         

cf. Karayevia sp.         

Delphineis minutissima 

(Hust.) Simonsen  
   litt ph   sh 

Diploneis aff. smithii 

(Bréb.) Cleve 
   epipe ph alkf  b 

Diploneis stroemii 

Hust.  
   epipe 

 
   



. . , . .  
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 . 1 

 

Entomoneis alata 

(Ehrenb.) Reimer 
   litt mh   sh 

Fallacia cryptolyra 

(Brockmann) Stickle 

et Mann (=Fallacia 

phyllophorae Gusl. sp. 

nov.) 

   epipe ph    

Halamphora 

coffeaeformis (Agardh) 

Levkov 

   
epipe, 

epiph 
mh alkf  sh 

H. salinicola Levkov et 

Díaz 
    

hl 
   

Hippodonta cf. hunga-

rica (Grunow) Lange-

Bert., Metzeltin et 

Witkowski 

    
hl 

alkf  sh 

Mastogloia pumila 

(Cleve et Möller) 

Cleve 

   
epipe, 

epili 
hl alkf  b 

Navicula aff. 

cryptocephala var. 

veneta (Kütz.) 

Rabenh. (= Navicula 

veneta Kütz.) 

   epipe hl alkf es sh 

N. cancellata Donkin    bn     

N. viminoides var. 

cosmomarina Lange-

Bert., Witkowski, 

Bogaczewicz-

Adamczak & Zgrundo 

   epips 

 

   

N. parapontica 

Witkowski, 

Kulikovskiy, Nevrova 

et Lange-Bert. 

  
, 

 
litt 

ph 

   

N. phylleptosoma 

Lange-Bert. 
   epipe mh alkf  sh 

N. pontica (Mereschk.) 

Witkowski, 

Kulikovskiy, Nevrova 

et Lange-Bert. 

   litt 

mh 

  e 

N. salinarum Grunow    epipe mh ind  sh 

Navicula sp.         

Navicymbula pusilla 

(Grunow) 

K. Krammer 

   
epipe-

epili 
hl  o sh 
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 . 1 

 

Nitszchia sp.         

N. frustulum (Kütz.) 

Grunow 
   epili hl alkf es b 

Nitszchia ovalis H.J.Arn.     mh alkf  b 

N. paleacea Grunow    epili oh    

N. punctata var. 

minutissima Poretzky 
    ph alkf  sh 

Opephora aff. pacifica 

(Grunow) Petit 
    ph    

O. minuta (Cleve-

Euler) Witkowski 
   litt ph    

O. mutabilis (Grunow) 

Sabbe et Vyvermann  
  

, 

 
 mh    

Petroneis humerosa 

(Bréb. ex W. Smith) 

A.J. Stickle et 

D.G. Mann 

   epipe ph alkf  b 

Pinnularia sp.         

Plagiotropis lepidoptera 

(Greg.) Kuntze  
   epipe ph alkf o sh-b 

Planothidium 

delicatulum (Kütz.) 

Round et Bukht. 

   bn hl alkf  sh 

Pseudo-nitzschia 

pseudodelicatissima 

(Hasle) Hasle  

    

 

   

Rhoicosphenia 

abbreviata (C. Agardh) 

Lange-Bert. 

   
epiph, 

epili 
mh    

Rhopalodia musculus 

(Kütz.) O. Müll.  
  

, 

 
bn mh ind  b 

Tabularia fasciculata 

(C. Agardh) 

D.M. Williams et 

Round 

   epiph mh ind  sh 

: -    :  

, 1950;   ., 1992; , 2005; Krammer, Lange-Bertalot, 1991; Snoeijs, 

1993; Snoeijs, Vilbaste, 1994; Snoeijs, Potapova, 1995; Snoeijs, Kasperoviciene, 1996; Witkovskyi 

et al., 2000; Diatoms …, 2001; Vilbaste, 2001; Levkov, 2009. 

: pl — , bn — , epiph — , epili — , epipe — 

, epips — , litt — ,  — ,  — , 

 — . 

: oh — : hl — , i — , mh — , ph — 

. 

 : ind — , alkf — . 
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. 2.  Bacillariophyta      
   

0

2000
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6000
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10000

12000

, 
. 

 1
03

/
2

  -  

:  — - ,  — - , -  — , o — 

,  — , es — . 

 : sh —   ( ), sh-b — 

, b — , a-b — - , b-t — -

, e — . 

 

       : 

Cocconeis placentula var. euglypta (  3,8  ./ 2), Halamphora f. 

salinicola (  3,6  ./ 2), Nitzschia frustulum (  1,8  ./ 2), 

Halamhpora coffeaeformis (  1,2  ./ 2) ( . 2).  -

   Navicula parapontica (240 . ./ 2). 

      

 ,        

   Bacillariophyta   ,  

        

   . 

      

   (H)   (D) ( . 3). 

       -  

  ,   ,    

    —   

 «  »,    .  

        (21) 

      .   

     -  
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  Bacillariophyta.     

    (32). 

 ,     -

     .      

     D  ,  

    ( . . 3),     

      

 —    . 

 2 

 Bacillariophyta ( . ./ 2)   -    

       

,     

Achnahtes sp. 34 ( ) — — 

Achnanthes cf. lutheri — — 199 ( ) 

Anorthoneis sp. — 549 ( ) — 

Caloneis amphisbaena 229 ( ) — — 

Caloneis sp. — — 182 ( ) 

Cocconeis placentula var. euglypta — 3836 ( ) — 

Cylindrotheca closterium 13 ( - ); 62 ( ) 41 ( - ) — 

Delphineis minutissima 183 ( ) — — 

Halamhpora coffeaeformis 76 ( ) 1189 ( ) 182 ( ) 

Halamphora f. salinicola — 
2302 ( ), 

3580 ( ) 
— 

Hippodonta f. hungarica 887 ( ) — — 

Navicula parapontica 49 ( - ) 241 ( - ); 652 ( ) — 

Pinnularia sp. — — 38 ( );182 ( ) 

Navicula sp. 1 15 ( - ) 41 ( - ) — 

Navicula sp. 2 642 ( ) — — 

Nitzschia frustulum — 648 ( ); 1841 ( ) 1182 ( ) 

Petroneis humerosa 6 ( - ) — — 

Planothidium delicatulum 85 ( ) 384 ( ) 182 ( ) 

Pleurosigma sp. 23 ( - ) — — 

Rhoicosphenia abbreviat  34 ( ) — — 

Tabularia fasciculata 68 ( ) — — 

:  —  ,  —  , -  — -

 . 

  ,     

  Bacillariophyta.     

( , 2002),       

    ( ).   

 ,       

,        
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 ( , 2009).      

Attheya decora West.,        

( , , 2008), Astartiella bahusiensis ( . I, 2), Navicula 

viminoides var. cosmomarina ( . V, 2–4)  Cocconeis peltoides ( . II, 6). 

  (35 %)     

  , . .  , -

 . ,      

          

 .   Bacillariophyta  

    — 25 %,  — 19 %  

 — 13 % ( . . 1).   8 %  

. 

. 3.      ( )   (b)  

     ( ),  ( )   

( ) 

 

         

      (35 %)  

 (35 %) ( - , 1953).  -

  (20 %)   (8 %) ( . . 1). 

  ,     

,      

( ,  ,    ) ( . 3).  

  , ,   . , 

,  Amphora proteus      

,   A. marina,      (  

 )      A. proteus ( . II, 3). 

 A. greaffeana  ,    (  

 ., 1992) ( . II, 2).  Mastogloia pumila   

     (   -  

) ( . IV, 5–7). 

-
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. I. Bacillariophyta   : 1 — Astartiella bahusiensis 

( -  ); 2–4 — cf. Delicata sp. ( -  ); 5 — 

Delphineis minutissima (  ); 6 — Diploneis stroemii ( -  

); 7, 8 — Fallacia cryptolyra (7 — -  , 8 —  )    

 

 



. . , . .  
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. II. Bacillariophyta   : 1 — Amphora cf. 

pediculus (  ); 2 — Amphora graeffeana ( -  ); 3 — 

Amphora proteus ( -  ); 4, 5 — Halamphora coffeaeformis (  

); 6 — Cocconeis peltoides (  ); 7 — Anorthoneis hummii ( -

 )  
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. III. Bacillariophyta   : 1 — Cocconeis 

placentula var. euglypta ( -  ); 2, 3 — Cocconeis scutellum 

(  ); 4, 5 — Cocconeis notata (  ); 6, 7 — Tabularia 

fasciculata (  ) 

 
 



. . , . .  
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. IV. Bacillariophyta    . 

1–4 — Hippodonta cf. hungarica (4 —   ); 5–7 — Mastogloia 

pumila 
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. V.   Navicula   ; 1 —Navicula 

parapontica (  ); 2—4 — N. viminoides var. cosmomarina (2 —  

, 3, 4 —  ); 5 — Navicula pontica ( -  ); 6, 7 — 

Pinnularia sp. ( -  ); 8, 9 — Navicula phylleptosoma (8 —  

, 9 —  ) 



. . , . .  
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. VI. Bacillariophyta   : 1, 2 — Nitzschia 

frustulum (  ); 3, 4 — Nitzschia paleacea (  ); 5 — Nitzschia sp. 3 

(  ); 6 — Nitzschia ovalis (  ); 7, 8 — Opephora minuta 

( -  ); 9, 10 — Opephora mutabilis ( -  ) 
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. VII. Bacillariophyta   : 1, 2 — Petroneis 

humerosa ( -  ); 3, 4 — Amphora graeffeana ( -  

); 5, 6 — cf. Karayevia sp. (  ); 7, 8 — Planothidium delicatulum 

(  ) 

 
 

 



. . , . .  
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. VIII. Bacillariophyta   : 1, 2 — Rhopalodia 

musculus ( -  ); 3, 4 — Pseudo-nitzschia pseudodelicatissima 

(  ); 5 —    (  ) 
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 3 

    Bacillariophyta    

: * —  Krammer, Lange-Bertalot, 1991; ** —  Levkov, 2009; *** — 

 Witkowski, 2000; **** —  Witkowski et al., 2010.  —  ,  — 

 , -  — -  .  — ,  — 

,  — . 

 

 . 3      

.   ,   Achnanthes cf. lutheri  

Hippodonta cf. hungarica ( . IV, 1–4),    

,         

 
 , 

 

 

, 

 

 

 
 

-

 

9 5 20   

18 8 16   
Achnanthes cf. 

lutheri 
23-24 

8-15* 

9 

4,5-

7* 
16 

12-16* 

  

37,5 10 15   Amphora 

proteus 40 

56-

83** 10 
9-11** 

14 
11-13** 

-   

21,5 5,5 11   Hippodonta cf. 

hungarica 

 
17,5 

10-

30*** 6 
5-7*** 12-

14 

8-10*** 
  

25 7,5 
26-

27 
  

28 7,5 28   
Mastogloia 

pumila 

13 

20-

30*** 

6 

5-9*** 

26-

28 

25-

30*** 

-   

24 5 15   

28 5 14   

17 5 13   

21 4 15   

Navicula 

parapontica 

15 

22-

38****

5 

5-6****

13,5

-14 

12-

14**** 

  

25 5 
16-

18 
  

9 4 
14-

16 
-   

11,5 2,5 14   

Opephora 

mutabilis 

10 

7-

60*** 

7,5 

2,5-

7*** 

14 

8-16*** 

-   

10-11 
5-

5,5 

15-

18 
  

Planothidium 

delicatulum 

 12,5 

7-

20*** 
6 

4-8*** 

16 

14-

16*** 
-   

Navicula 

pontica 
52,5 

34-

70****
10 

6-

10**** 
10 

7-

10**** 
-   



. . , . .  
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 ,   .    

 (  ,  ) , ,  

   .    ,  Navicula 

parapontica  N. pontica ( . V, 1, 5),  ,  

 (Witkowski et al., 2010)      N. pennata 

var. pontica         

. 

 

   -     -

     , 

   , -

   .    

  51  (  . . ) Bacillariophyta  26 . 

 5   -      

(Halamphora salinicola, Diploneis stroemii, Navicula viminoides var. 

cosmomarina, Navicula phylleptosoma, Opephora minuta).  

     .  

      . 

e      

  (32),  —    (21).  

     ( , -

 ) – 35 %   ; -

   8 %.  

    12  ./ 2, 

        

    .   

     

    :    

       

  1–2    . 

     

   .    

      

. 

      13-04-90941.  

     . -   

. . .  . . . . .      -

 , . . .     . . . -

, . . . . .      , 

  . . .     , . . . . .  

     . 
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DIATOM ALGAE OF SAND SPITS OF THE NORTH WESTERN PART OF THE 

BLACK SEA (UKRAINE) 

The species diversity of diatom algae of mezophytopsammon in three areas of the north-

western part of the Black Sea (Kinburn, Karolino-Bugaz, Budakskaya sand-spits) has been 

studied. 51 taxa (ranged below genus) of Bacillariophyta from 26 genera were identified. 

First for north-western part of the Black Sea 5 species were revealed and for the Budakskyi 

liman — 1 species. Most of found species (17) are motile (epipelic), and only 4 species are 

attached to the sand grains (epipsammic). With respect to the salinity the diatoms were 

equally represented by polyhalobes (35%), mezohalobes (35%) and oligohalobes (31%). The 

greatest number of species was represented by alkaliphilic (88%). High abundance of diatom 

algae from mezophytopsammon (up to 12 million cells per cm2) indicates its high role in 

productive processes of coastal ecosystems of the Black Sea. 

K e y  w o r d s : Bacillariophyta, sand spits, Black Sea, mezophytopsammon, epipelic, 

epipsammic algae. 

 


