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  Pinnularia 
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    (  .)  

(49)        .  

 

. -      -    ( )  

  ( ) 

 

 

       -

  ( , 1975).     -

 (H-300)   (JSM-25S)  . 

  .      

 ( , 1967).      

 –      ( , 

1986).       ,  

     –   .  (  …, 

1969).     : Sphagnum magellanicum Brid., 

S. centrale C. Lens., S. angustifolium (Russ.) C. Jens., S. papillosum Lindb.  . 

( , 2005). 

       -

   .     (2,7-39,2 ) 

,   -   . 

     4,35  5,1, - -

   -38  179,3 ,   27,3  54 / , 

  17  27 .     -

,  , ,   .,  ,  
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  Pinnularia 

.   Pinnularia Ehr.     

 

 

 

  1
 

 2
 

 3
 

   

  

 

1 2 3 4 5 6 7 8 9 10 11 12 

Pinnularia acoricola      +    + + 

Pinnularia cf. anglica          +  

P. bacilliformis           + 

P. biceps           + 

P. borealis var. borealis   +  + + + + + + + + 

P. borealis var. 

tenuistriata  
 +         

 

P. brauniana     + + + +  + + + + 

P. brebissonii         +   + 

P. canadensis            + 

P. complexa    + +       

P. crucifera   +    +  +  + + 

P. divergens var. 

divergens  
          + 

P. divergens var. media           + 

P. eifelana     +       + 

P. gentilis            + 

P. gibba + +          

Pinnularia cf. grunowii           + 

P. interruptiformis          +  

Pinnularia cf. isselana            + 

P. lokana    +       + 

P. macilenta   + + + + +  + + + + 

P. microstauron var. 

microstauron  
 +  + +   + + + + 

P. microstauron var. 

nonfasciata  
          + 

P. microstauron var. 

rostrata 
 +      +  + + 

Pinnularia microstauron 

var. sp.  
          + 

P. neomajor var. 

neomajor  
          + 

P. neomajor var. 

frequentis  
          + 
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. .  

  

1 2 3 4 5 6 7 8 9 10 11 12 

Pinnularia neomajor 

var. inflata  
          + 

P. nobilis var. nobilis     +       + 

P. nobilis var. regularis    +      + + 

P. nodosa   +  +      + + 

P. notabilis  +         + 

P. obscura        +  +  

P. ovata var. rhombica         +     

P. pisciculus  +  + +  + +  + + 

P. palatina           +  

P. polyonca var. 

sumatrana  
  +         

P. rhombarea  +   +   + + + +  

P. rupestris            + 

P. schoenfelderi   +         + 

P. schroeterae   +          

P. sinistra  + + +  + + + + +  

P. silvatica          + + 

P. stomatophora var. 

irregularis   
   +        

P. subanglica           + 

P. subcapitata var. 

elongata   
+ + + + + + + + + + + 

P. subcapitata var. 

subrostrata 
 +     +     

P. subcommutata           + 

P. subgibba var. 

undulata  
    +       

P. submicrostauron    +  +   + +    

P. subrupestris           + 

P. tirolensis  + +  +        

P. viridiformis  + + + +   + + + + + 

Pinnularia sp. 1         + +   

Pinnularia sp. 2   +          

Pinnularia sp. 3           +  

Pinnularia sp. 4   + +         

Pinnularia sp. 5            + 

Pinnularia sp. 6            + 

Pinnularia sp. 7   +        +  

Pinnularia sp. 8           +  
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  Pinnularia 

  

1 2 3 4 5 6 7 8 9 10 11 12 

Pinnularia sp. 9            + 

Pinnularia sp. 10    +  +       

Pinnularia sp. 11     +       + 

Pinnularia sp. 12            + 

Pinnularia sp. 13            + 

Pinnularia sp. 14         +    

Pinnularia sp. 15            + 

Pinnularia sp. 16   +          

Pinnularia sp. 17    + + +       

Pinnularia sp. 18            + 

Pinnularia sp. 19        +     

Pinnularia sp. 20           +  

Pinnularia sp. 21        + +    

Pinnularia sp. 22            + 

 

       , 

    .    -

 - . 

 

Pinnularia acoricola Hust. ( . I, 1).  20-22,3  ., 5,0-5,7  

., 16   10 .  

,   .      

    .  ,  

  (Krammer, 2000). 

P. cf. anglica Krammer ( . I, 2).  42  ., 7,5  ., 9-11 

  10 . 

,    (Krammer, 2000). 

    . 

   . 

P. bacilliformis Krammer ( . I, 3, 4).  30,7-50  ., 6,4- 

10  ., 9-12   10 .  

  ,   .     

   (Krammer, 2000). 

     (Krammer, 1992)  

      10 .  

   . 
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. .  

P. biceps Greg. ( . I, 5). – Pinnularia interrupta W. Smith.  55,6-

71  ., 8,9-13,3  ., 8-10   10 .  

,       -

 (Krammer, 2000). 

  [1]*, [3], [5], [6], [7], [8], [10], [16], [27]. 

P. borealis Ehr. var. borealis ( . I, 6-8).  26,4-40  ., 6,4- 

11  ., 4-6   10 .  

,    , ,    

(Krammer, 2000).  

  ,      , 

  ,   P. borealis var. islandica Krammer, 

P. borealis var. subislandica Krammer, P. borealis var. sublinearis Krammer, 

P. borealis var. scalaris (Ehr.) Rabenh.,  .  

      . 

        

,       . 

         , 

    . 

  [2], [3], [4], [5], [6], [7], [8], [10], [11], [16], [17], [23], [24], 

[25], [26], [27]. 

P. borealis var. tenuistriata Krammer ( . I, 9).  46,7  .,  

10  ., 4   10 .  

    ( ),  . 

     ,  

 (Krammer, 2000).  

   . 

P. brauniana (Grun.) Mills ( . I, 10, 11). – Pinnularia braunii (Ehr.) 

Grun., P. braunii var. amphicephala (Mayer) Hust.  31,4-50,6  ., 7,2-

10,6  ., 9-14   10 .  

,        -

     6 (Krammer, 2000). 

  [1], [3], [4], [6], [7], [8], [9], [10], [11], [12], [14], [16]. 

P. brebissonii (Kütz.) Rabenh. ( . I, 12). – Pinnularia microstauron var. 

brebissonii (Kütz.) Hust.  26,4-48,9  ., 9,3-11  ., 10-14  

 10 .  

        (Krammer, 

2000). 

  [11]. 

                                                 
*      .  «   ». 
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  Pinnularia 

P. canadensis Krammer ( . I, 13, 14).  62-68,6  ., 10- 

11  ., 9-10   10 .      Silver  

Mud (Krammer, 2000). 

   . 

P. complexa Krammer ( . I, 15-17).  77,8-111  ., 17,8- 

22  ., 7-8   10 .  

      (Krammer, 2000). 

       .  

   . 

P. crucifera Cleve-Euler ( . I, 18-20).  76,5-127,3  ., 11-

15,7  ., 9-11   10 .  

  ,      -

  (Krammer, 2000). 

P. divergens W. Smith var. divergens ( . I, 21).  65,7-102  

., 12,9-17,8  ., 9-11   10 .  

 ,  ,   

    6,5 (Krammer, 2000). 

P. divergens var. media Krammer ( . I, 22).  53  ., 8,9  

., 11   10 .  

 ,   .   -

     (Krammer, 2000). 

      ,   -

 (Krammer, 2000).      -

   .  

   . 

P. eifelana (Krammer) Krammer ( . I, 23, 24).  40-66  ., 

9,4-11  ., 10-11   10 .  

   , ,  .   

     (Krammer, 2000). 

   . 

P. gentilis (Donk.) Cleve ( . II, 1, 2).   214,3-218,2  ., 28,6-

34,4  ., 6   10 .  

 ,    .  

         6 

(Krammer, 2000). 

  [3], [4], [7], [11].  

P. gibba Ehr. ( . II, 3). – Pinnularia gibba var. linearis Hust.  62-

84,3  ., 9-11  ., 8-9   10 .  

,        -

,   (Krammer, 2000). 

439 



. .  

  [1], [3], [4], [5], [6], [7], [8], [10], [14], [16], [17], [19], [20], 

[21], [22], [27]. 

P. cf. grunowii Krammer ( . II, 4).  24,3-40  ., 7-8,9  

., 11-16   10 .  

,    .    

    ,   8.    

  (Krammer, 2000). 

P. interruptiformis Krammer ( . II, 5). – Pinnularia interrupta f. minor 

Petersen.  35-36,7  ., 6,7-7,1  ., 12-14   10 .  

 ,          

  (Krammer, 2000). 

  [1]. 

P. cf. isselana Krammer ( . II, 6).  33,3-47,1  ., 6,7- 

11,4  ., 10-13   10 .  

       

(Krammer, 2000). 

   . 

P. lokana Krammer ( . II, 7).  68,9-97,1  ., 13-15,6  

., 8-10   10 .  

      (Krammer, 2000). 

   . 

P. macilenta Ehr. ( . II, 8-15).  77-144  ., 11,8-17,9  

., 7-10   10 . , ,     

  (Krammer, 2000).  

  [17]. 

P. microstauron (Ehr.) Cleve var. microstauron ( . II, 16).  27,1-

84,4  ., 6,4-14,4  ., 7-15   10 .  

,  ,    

     (Krammer, 2000).  

  [3], [4], [5], [6], [7], [8], [11], [14], [16], [17], [18], [19], [20], 

[21], [22], [23], [27]. 

P. microstauron var. nonfasciata Krammer ( . II, 17).  32,2- 

39  ., 8,9-10  ., 10-11   10 .  

.        -

    (Krammer, 2000). 

P. microstauron var. rostrata Krammer ( . II, 18).  23,6- 

56,7  ., 5-8,9  ., 10-15   10 .  

,  ,    

      (Krammer, 2000). 

P. microstauron var. sp. ( . II, 19).  35,7-46,7  ., 6,4-7  

., 12-14   10 . 
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  Pinnularia 

P. neomajor Krammer var. neomajor ( . II, 20-22).  154,5- 

209,1  ., 26,7-28,6  ., 5-7   10 .  

     (Krammer, 2000). 

P. neomajor var. frequentis Krammer ( . III, 1-3).  111,8- 

136,4  ., 20,5-20,6  ., 7-8   10 .  

,     (Krammer, 2000).  

P. neomajor var. inflata Krammer ( . III, 4).  172,7-200  ., 

22,7-30  ., 6-7   10 .  

  .     

,   ,     .  -

       ,  -

 (Krammer, 2000). 

P. nobilis (Ehr.) Ehr. var. nobilis ( . III, 5, 6).  314,3-335,7  

., 43-55,6  ., 4-5   10 .  

   ,    , 

,     (Krammer, 2000). 

  [4], [8], [10], [11], [12], [16], [23]. 

P. nobilis var. regularis Krammer ( . III, 7-11).  218,2-276,6  

., 31,8-50  ., 4-6   10 .  

,           

 ,    7  .   19 , 

 ,    (Krammer, 2000). 

P. nodosa (Ehr.) W. Smith ( . III, 12, 13).  33,3-77,8  ., 

6,7-11  ., 8-13   10 . 

,       5,5 (Krammer, 1992). 

  [17]. 

P. notabilis Krammer ( . III, 14, 15).  41-75,6  ., 13,9- 

15,6  ., 9-11   10 . 

 ,   ,      

  (Krammer, 1992). 

   . 

P. obscura Krasske ( . III, 16, 17).  28,6-44,4  ., 4,3- 

7,2  ., 10-13   10 . 

   -  , ,    

  (Krammer, 1992). 

P. ovata var. rhombica Krammer ( . III, 18).  73-91  ., 

14,4-16,7  ., 9-12    10 . 

      (Krammer, 2000). 

P. pisciculus Krammer ( . III, 19).  40-55,7  ., 6-8,9  

., 10-14   10 . 

      ,   

(Krammer, 2000). 
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. .  

P. palatina Lange-Bertalot & W. Krüger ( . III, 20).  30  ., 

4,5  ., 11   10 . 

   ,    (Werum, Lange-Bertalot, 

2004). 

   . 

P. polyonca var. sumatrana Krammer ( . III, 21).  80  .,  

10  ., 10   10 . 

       (Krammer, 2000). 

   . 

P. rhombarea Krammer ( . III, 22).  51-85  ., 11-17,7  

., 8-14   10 . 

       

,       ,   

  (Krammer, 2000). 

   . 

P. rupestris Hantz. ( . III, 23). – Pinnularia viridis var. rupestris (Hust.) 

Cleve.  73  ., 11  ., 12   10 .  

   .  , 

      ,  

  (Krammer, 2000). 

  [12]. 

P. schoenfelderi Krammer ( . IV, 1).  32-34  ., 6-6,7  

., 13-15   10 .  

, ,        

  (Krammer, 2000). 

P. schroeterae Krammer ( . IV, 2, 3).  18-20,3  ., 3,0- 

4,0  ., 16-18   10 .  

- , .      

       ,   (Krammer, 

2000). 

P. sinistra Krammer ( . IV, 4, 5).  25-52  ., 4,5-6,7  

., 10-13   10 .  

,  ,     

 (Krammer, 2000). 

   . 

P. silvatica Petersen ( . IV, 6).  17-20  ., 3,5-4  ., 

22-24   10 .  

,    (Krammer, 1992). 

P. stomatophora var. irregularis Krammer ( . IV, 7).  55-75  

., 7-9,3  ., 11-12   10 .  

     (Krammer, 2000). 

   . 
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  Pinnularia 

P. subanglica Krammer ( . IV, 8).  37,1-57  ., 7,8-10  

., 10-13   10 .  

     .     

       (Krammer, 

2000). 

   . 

P. subcapitata var. elongata Krammer ( . IV, 9).  37-61,4  

., 5,6-7,8  ., 10-13   10 .  

.     (Krammer, 2000). 

P. subcapitata var. subrostrata Krammer ( . IV, 10).  45,7- 

61  ., 6,4-8,9  ., 11-13   10 .  

-  ,  ,   -

  (Krammer, 2000). 

P. subcommutata Krammer ( . IV, 11).  45,7-67  ., 10- 

13,6  ., 8-12   10 .  

    ,     

       (Krammer, 2000). 

P. subgibba var. undulata Krammer ( . IV, 12).  64-77  ., 

8-10  ., 9-10   10 .     

(Krammer, 2000). 

   . 

P. submicrostauron Schröt. ( . IV, 13).  30,5-53  ., 5-9  

., 10-12   10 .  

, .      -

,   (Krammer, 2000). 

   . 

P. subrupestris Krammer ( . IV, 14, 15).  58,6-65,7  ., 

11,4-14,3  ., 8-9   10 .  

    .  -

   ,      

,   6 (Krammer, 2000). 

  [4]. 

P. tirolensis (Metzel. & Krammer) Krammer ( . IV, 16).  47- 

70  ., 6,5-8,6  ., 9-11   10 .  

          

 (Krammer, 2000). 

   . 

P. viridiformis Krammer ( . IV, 17, 18).  60-133  ., 13- 

18,9  ., 7-10   10 .  

,          

  (Krammer, 2000). 

  [3], [7], [24]. 
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Pinnularia sp. 1 ( . IV, 19, 20).  22-28,6  ., 5-5,7  ., 

12-15   10 . 

Pinnularia sp. 2 ( . IV, 21, 22).  30-36,7  ., 5,6-6,7  

., 11-15   10 .      P. sinistra –  

P. subcapitata,         

 . 

Pinnularia sp. 3 ( . IV, 23).  20,9  ., 5  ., 14 

  10 . 

Pinnularia sp. 4 ( . IV, 24).  35,6-43,3  ., 6,7-7,2  ., 

10-12   10 .     P. subinterrupta Krammer & 

Schröt.,    , ,   . 

Pinnularia sp. 5 ( . V, 1).  104,4  ., 13  ., 6 -

  10 . 

Pinnularia sp. 6 ( . V, 2, 3).  57-88,9  ., 7-11  ., 10-

13   10 . 

Pinnularia sp. 7 ( . V, 4, 5).  33-42  ., 7-8  ., 10-12 

  10 . 

Pinnularia sp. 8 ( . V, 6).  34,3-37,1  ., 6,4-8,6  ., 

10-13   10 . 

Pinnularia sp. 9 ( . V, 7).  123,5  ., 14,7  ., 8 

  10 . 

Pinnularia sp. 10 ( . V, 8).  40-52,2  ., 5,6-6,7  ., 

10-11   10 . 

Pinnularia sp. 11 ( . V, 9-12).  64,4-117,6  ., 11-13,3  

., 11-14   10 . 

Pinnularia sp. 12 ( . V, 13).  21  ., 6,5  ., 14 

  10 . 

Pinnularia sp. 13 ( . V, 14, 15).  94-111,8  ., 18,6-20  

., 8-10   10 .      P. platycephala (Ehr.) 

Cleve,    ,       

. 

Pinnularia sp. 14 ( . V, 16).  25,7  ., 7,1  ., 22 
  10 . 
Pinnularia sp. 15 ( . V, 17).  53,3  ., 7,8  ., 9 
  10 . 
Pinnularia sp. 16 ( . V, 18).  24  ., 4,2  ., 14 
  10 . 

Pinnularia sp. 17 ( . V, 19).  30-36,4  ., 7-7,1  ., 

10-15   10 . 

Pinnularia sp. 18 ( . V, 20).  100-111,8  ., 13-14,7  

., 8   10 . 

Pinnularia sp. 19 ( . V, 21).  15,6  ., 5  ., 12 

  10 . 
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  Pinnularia 

Pinnularia sp. 20 ( . V, 22).  45,6  ., 7,8  ., 11 

  10 . 

Pinnularia sp. 21 ( . V, 23, 24).  64-71  ., 12-13  ., 

10   10 . 

Pinnularia sp. 22 ( . V, 25).  328,6  ., 64,3  ., 4 

  10 . 

  ,     

,    ,     46 

      Pinnularia.    , 

  ,     

-   – Pinnularia biceps, P. borealis, P. brauniana, P. 

brebissonii, P. gentilis, P. gibba, P. interruptiformis, P. macilenta, P. microstauron var. 

microstauron, P. nobilis, P. nodosa, P. rupestris, P. subrupestris, P. viridiformis. 

  ,   ,  

    Pinnularia,      

: Pinnularia acuminata W. Smith (= P. hemiptera (Kütz.) Cleve) [16], 

P. angulosa Krammer (= P. borealis var. brevicostata Hust.) [16], P. angusta (Cleve) 

Krammer (= P. mesolepta f. angustata Cleve) [4], [10], [16], P. appendiculata (Ag.) [1], 

[12], [16], P. brevicostata Cleve [6], [7], [8], [10], [14], [16], [17], [21], P. cardinalis 

(Ehr.) W. Smith [4], [7], [8], [10], [14], [16], P. divergentissima (Grun.) Cleve [7], 

P. esox Ehr. [16], [17], P. gibba f. subundulata Mayer [3], [5], [6], [12], [20], [21], [22], 

P. gibbiformis Krammer (= P. acrosphaeria Bréb.) [16], P. gigas Ehr. (= P. dactylus 

Ehr.) [5], P. hemiptera var. interrupta Cleve [4], P. inconstans Mayer (= P. hemiptera 

var. inconstans (Mayer) Hust.) [4], P. intermedia (Lag.) Cleve [27], P. polyonca (Bréb.) 

W. Smith [4], [7], [8], [10], [16], P. pulhra Östr. (= P. mesolepta f. angustata Cleve) [1], 

P. lata var. curta (Bréb.) W. Smith [7], P. legumen Ehr. [5], P. mesolepta (Ehr.) 

W. Smith [1], [5], [7], [8], [10], [12], [13], P. microstauron var. ambigua Meist. [1], 

[17], P. microstauron var. biundulata O. Müll. [3], [16], [22], P. neomajor Krammer (= 

P. major (Kütz.) Cleve) [5], [6], [10], [12], [13], [16], [17], [18], [19], [27], P. neomajor 

var. cuneata Krammer (P. major var. linearis Cleve) [7], P. savanensis Petersen [1], 

[27], P. stauroptera Grun. [5], [17], P. stomatophora (Grun.) Cleve [3], P. streptoraphe 

Cleve [1], [3], [4], [11], [13], [17], P. subcapitata Grun. (P. subcapitata var. hilseana 

(Jan.) O. Müll.) [1], [2], [3], [4], [5], [6], [9], [10], [11], [12], [13], [14], [16], [17], [20], 

[22], P. subgibba Krammer (= P. gibba var. linearis Hust.) [6], P. subinterrupta 

Krammer et Schröt. (= P. interrupta var. minutissima Hust.) [7], P. viridis (Nitzsch) Ehr. 

[1], [3], [4], [6], [7], [8], [9], [10], [11], [12], [14], [16], [18], [22], [23], P. viridis var. 

sudetica (Hilse) Hust. [18], [20], [21], [27]. 

    ,  -

    Pinnularia borealis, P. brauniana, P. gibba, P. micro-

stauron var. microstauron, P. subcapitata, P. viridis, P. macilenta, P. pisciculus, P. 

rhombarea, P. sinistra, P. subcapitata var. elongata, P. viridiformis.   
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. .  

Pinnularia           

 ( , 2007): Pinnularia subcapitata var. elongata, Pinnularia borea-

lis var. borealis, P. viridiformis, P. sinistra, P. macilenta, P. brauniana, P. microstauron 

var. microstauron, P. microstauron var. rostrata, P. rhombarea, P. bacilliformis, P. sub-

rupestris. 
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SPECIES OF THE GENUS PINNULARIA EHRENBERG (BACILLARIOPHYTA) FROM 

SPHAGNUM BOGS OF PRIVOLZHSKAYA HILLS AND POLISTOVO-LOVATSKY TRACT 

(RUSSIA) 

 

Species composition of genus Pinnularia from sphagnum bogs are discussed on the basis of 

personal and literary data. From Privolzhskaya hills (Penza region) and Polistovo-Lovatsky sphagnous tract 19 

new for the flora of Russia species are discovered. 75 species Pinnularia are recorded in these regions. 

K e y w o r d s : Pinnularia, sphagnum bogs, new for the flora of Russia.  
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  Pinnularia 

. I. 1 – Pinnularia acoricola; 2 – P. cf. anglica; 3, 4 – P. bacilliformis; 5 – P. biceps; 6-8 – P. borealis 

var. borealis; 9 – P. borealis var. tenuistriata; 10, 11 – P. brauniana; 12 – P. brebissonii; 13, 14 – P. 

canadensis; 15-17 – P. complexa; 18-20 – P. crucifera; 21 – P. divergens var. divergens; 22 – P. divergens var. 

media; 23, 24 – P. eifelana. 1, 3-15, 17-22 – ; 2, 16, 23, 24 – .    

: 1, 3, 5, 7-9, 11, 12, 14, 15, 17-20, 22   : 4, 6, 10, 13, 21. : 1 – 5 ,  

2-24 – 10  
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. II. 1, 2 – Pinnularia gentilis; 3 – P. gibba; 4 – Pinnularia cf. grunowii; 5 – P. interruptiformis; 6 – P. cf. 

isselana; 7 – P. lokana; 8-15 – P. macilenta; 16 – P. microstauron var. microstauron; 17 – P. microstauron 

var. nonfasciata; 18 – P. microstauron var. rostrata; 19 – P. microstauron var. sp.; 20-22 – P. neomajor var. 

neomajor. 1-14, 16-22 – ; 15 – .    : 1-10, 14, 16-19   

: 11, 12, 13, 20-22. : 1, 11, 20 – 20 , 2-10, 12-19, 21, 22 – 1  

450 



  Pinnularia 

. III. 1-3 – Pinnularia neomajor var. frequentis; 4 – P. neomajor var. inflata; 5, 6 – P. nobilis var. nobilis; 

7-11 – P. nobilis var. regularis; 12, 13 – P. nodosa; 14, 15 – P. notabilis; 16, 17 – P. obscura; 18 –  

P. ovata var. rhombica; 19 – P. pisciculus; 20 – P. palatina; 21 – P. polyonca var. sumatrana; 22 –  

P. rhombarea; 23 – P. rupestris. 1-19, 21-23 – ; 20 – .    : 3-8, 

12, 15-18, 21-23   : 1, 2, 9-11, 13, 14, 19. : 1, 4, 5, 9 – 20 , 2, 3, 6, 8, 10-23 –  

10  
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. . IV. 1 – Pinnularia schoenfelderi; 2, 3 – P. schroeterae; 4, 5 – P. sinistra; 6 – P. silvatica; 7 – 
P. stomatophora var. irregularis; 8 – P. subanglica; 9 – P. subcapitata var. elongata; 10 – P. subcapitata var. 
subrostrata; 11 – P. subcommutata; 12 – P. subgibba var. undulata; 13 – P. submicrostauron; 14, 15 –  
P. subrupestris; 16 – P. tirolensis; 17, 18 – P. viridiformis; 19, 20 – Pinnularia sp. 1; 21, 22 – Pinnularia sp. 2; 
23 – Pinnularia sp. 3; 24 – Pinnularia sp. 4. 4, 5, 9-11, 13-15, 19-24 – ; 1-3, 6-8, 12, 16-18 – . 

   : 4, 5, 9, 10, 13-15, 19-24   : 4, 11. : 1, 4, 5, 7-19, 
21-24 – 10 , 2, 3, 6, 20 – 5  
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  Pinnularia 

 
    

. V. 1 – Pinnularia sp. 5; 2, 3 – Pinnularia sp. 6; 4, 5 – Pinnularia sp. 7; 6 – Pinnularia sp. 8; 7 – 
Pinnularia sp. 9; 8 – Pinnularia sp. 10; 9-12 – Pinnularia sp. 11; 13 – Pinnularia sp. 12; 14, 15 – Pinnularia 
sp. 13; 16 – Pinnularia sp. 14; 17 – Pinnularia sp. 15; 18 – Pinnularia sp. 16; 19 – Pinnularia sp. 17; 20 – 
Pinnularia sp. 18; 21 – Pinnularia sp. 19; 22 – Pinnularia sp. 20; 23, 24 – Pinnularia sp. 21; 25 – Pinnularia 
sp. 22. 1-4, 6-13, 15, 16, 18-20, 22-25 – ; 5, 14, 17, 21 – .    :  
1, 3, 4, 6-13, 15, 16, 18-20, 22-24   : 2, 25. : 1-12, 14-20, 22-24 – 10 , 13, 21 – 5 

, 25 – 20  
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