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(Shannon, Weaver, 1949),  

 

   - 
(Pielou, 1966).     
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(Warwick et al., 1987), 
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(Meire, Dereu, 1990) 

   
 (Sheldon et al., 1972).        

-

 
(

 
, , )

  
       

 
(Pielou, 1983; , 1995).   

 
  

( , 1991). 

 
    

,   - 
,       (R- ) 

 
          

( , 1982),  (Krebs, 1989),  
( , 1982), - (Raup, Crick, 1979).       

(Q- )      - 
(principal component analysis),      (de-

trended correspondence analysis).                              

(  ., 1999). 

 

       
MS Excel (Microsoft 

Excel, 2002), STATISTICA 5.5 (StatSoft, Inc., 1999), ECOS 1.3 ( , 1995), 
PAST (Hammer et al., 2001), PRIMER 5.5.2. (Primer, 2001).   
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.
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. 

 

( ,  )   
1996 2000 . ( , , 2001 , 2001 , 2001 ;   ., 2001, 2002; 
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.
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-
. ,    1991  2002 .   Histiobalantium majus, Pleu-

ronema marina, Coleps tesselatus, Gastrostyla pulchra, Discocephalus rotatorius, Pleu-
ronema coronata, Mesodinium pulex, Kentrophoros fasciolatus, Geleia fossata, Paradio-
phrys histrix ,    2004 2007 .        

(Tracheloraphis striatus, T. kahli, T. phoenicopterus, Trachelo-
cerca incaudata, T. oligostriata)   2004 2007 .,     

Histiobalantium marinum  Uronema marina    1998 2005 .    
.  ,       

. ,   1991 1995 . (   
H. majus, P. marina, C. tesselatus, G. pulchra, D. rotatorius, P. coronata, 

M. pulex, K. fasciolatus, G. fossata, P. histrix), , 

 

  
1998 2004 . (   D. balbiani, S. viridae,     -

 

 
K. fasciolatus, G. fossata, P. histrix    

 

 
H. marinum, U. marina)     2005 2007 . (  
T. striatus, T. kahli, T. incaudata, T. oligostriata, T. phoenicopterus, H. marinum, 
U. marina).        -           
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,      -   

. - ,   , -     
(R. margaritifera  T. incaudatus). -

,       ( - 
C. tesselatus   T. striatus).   
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P.marina

 

S.viridae

 
T.oligostriata
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273     -     
: Amoebozoa, Opisthokonta, Rhizaria, 

Archaeplastida, Chromalveolata, Excavata, Incertae sedis Eukaryota.  -   
, , , 

, , ,      
.          

.

 

       

 

 
- 

, ,  56         ,         
.       
-  

,     -
.

 

4.2.      

 

 

 

4.2.1. 

  

       
-       

.  

  

( , , 2006; Tikhonenkov et al., 2006).          
( . 4).    -      
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«  » 

(Remane, 1934; , 1974),      -          

( - ,

 

1960).  

 

   -    
,   Amastigomonas cauda 
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. 1 5  

 

(1 

 

 , 5 

 

-
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 .

 

ta, Bodo designis, B. saltans, Cafeteria roenbergensis, Goniomonas pacifica, Percolo-
monas cosmopolitus, Ploeotia corrugata, Rhynchomonas nasuta.  
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: 1) 

 

-

 

, 

          

10  

 

Bordnamonas tropicana, Discoselis saleuta, Multicilia marina; 2) 

 

, 

    

0 

 

24 , 

 

-

      

Ancyromonas sigmoides, Cafeteria roen-
bergensis, Metopion fluens, Paraphysomonas vestita, Petalomonas pusilla, Phyllomitus 
granulatus; 3) 

 

, 

    

-

  

Bodo designis, B. saliens, B. saltans, Paraphysomonas sp., Rhynchomonas 
nasuta. o        -     

(  ., 2005).          
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9 10 . -  
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4.2.2. 
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-     2003 . ( , -
, 2006).      ,  -

 
  

 
 

. ,    - 
62.7

 
%      .          

(43

 
%)    -

.       : ) ,            

; )  
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. 

 

4.2.3.  

 

            

2002 2003 .      
(     )    

( .   .). 

 

     
(Tikhonenkov, Mazei, 2006)  -

,         -     
,     ,  -      

, , -    
.

 

   

  

3    -  
. 

 

(  ., 2005),     
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; 

   

   , 

 

- 

   

, 

 

 

  

;
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40  41700 ./ 3 

( . 5).      

 

(      
P<0.05;  -   ): 

1)     400 ./ 3 (  200 ./ 3)     
(5 9 )

  

 

  

 

 

 

  

; 2)    1800 ./ 3 (  
800 ./ 3)      (13 16 )  -

 

   
; 3)    41700 ./ 3 ( - 

7000 ./ 3)     (21 24 )
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Sphagnum sp.  Polytrichum sp. ( -  
., 2006).

 

      

 

    
.  ( .).  -   

.

 

   
(16 17 )   ,        

.     
,             

(7 13).         
.   

 

    
(    ),   -             

.         
(  )    Amastigomonas 

caudata, Bodo minimus, Cyathobodo stipitatus.            
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». 
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,      ,         
.        

.

 
              

 
(20  

 
).   -    

(Procryptobia sorokini, Rhynchomonas 
nasuta, Salpingoeca urnula, Trepomonas sp., Bicosoeca socialis, Helkesimastix 
faecicola, Cercomonas sp.), 

 
   .  25%     

 
    

( 5   
;   Salpingoeca amphoridium, Protaspis simplex, 

Distigma proteus, Bicosoeca petiolata)   (10 15 

 
 ; -  

Bodo saltans, B. designis, Lepocinlis ovum).        
-

 

  ,   - 
. 

 

4.3.     

 

   

 

4.3.1.  

 

     
30   22  2005 . ( -

, , 2007)      ( - ,  
.).        - 
,     .  ( 

 

)     
Cryptomonas sp., Menoidium falcatum, Paraphy-

somonas sp.  ( 

 

- )   Protaspis sim-
plex, Heteromita minima, Goniomonas truncata, Bodo designis.    

,      (   
15.5),   (   1.7)   - 

(  424 ./ 3).   :    - 
28.4 ,   2.5,   2743 ./ 3.           

-   
( . 6;    0.71  <0.001). 

,    . ,  , , -
,  3 7         ,      

. , , ,       
,      .         

,    -  
.     - 

(    )  - 
, , ,   .

 

 
,      -   

. - ,    
,     ,     

. - ,  , -    
(   )   - 
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(  150 .  ). 

 

 
,         
,    4- .   -          

.       -
.  8        : 

, - , - -
,  .   (23 )  - .

  

         
-  
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,  

 

 -   
.   

,      -           

.
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228     

,   32   16 .    

 

Difflugia 
(66 ), Arcella (31), Centropyxis (23), Nebela (19), Euglypha (17).       

73.2
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.     
Difflugia, Arcella, Centropyxis - 

      
  

  
 

.     (     - 
)  

 
 

 
Nebela, Archerella, Sphenoderia, Placo-

cista, Hyalosphenia.      Plagiopyxis, Cyclopyxis, Trinema     
- .   ,    

- (Arcella intermedia, A. rotundata, Centropyxis 
aerophila, C. cassis, C. constricta, C. platystoma, Cyclopyxis arcelloides, C. eurystoma, 
C. kahli, Phryganella acropodia)    .

 
5.2.      

 
 

 

5.2.1. 

 

       

  

  

,    . 

 

     

 

    

2006 . (Bubnova, Mazei, 2007)  -
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.
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.   ,    , - 
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.   ,       -
,      ,    -      

.

 
     

- 

 
              

-   

 
   

-
, 

 
  ( , )  16 -   

( , , , - 
-  .),  ( -  .)   

( - ) 

 
  2003 2006 . ( , -

, 2007; , , 2007;   ., 2007 , 2007 ; , , 
2007; Mazei, Tsyganov, 2007).      -    

,         

 

,   -  
.

 

    
,      

( . 7), ,  55 %         
,     ( 2  4)  

 

(    ).              

(  , P<0.1).               
,      

.   ,  
24 %    ,    , -     

( 6),    -   
(  , P<0.1).  

,       .  

 

 
- Assulina muscorum 

 

A. seminulum 

 

Cryptodifflugia compressa.   

 

 - Hya-
losphenia papilio 

 

H. elegans 

 

Heleopera sphagni 
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(S)     N.        
( . 8)   

 

   
S = 20.00 N 0.42 (R2 = 0.99).           
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. ,    ,      

.  -          

(   ).  ,  , -  
,   ,    .

 

        

,       16 ,    
82.6 %   . -         

-    
-     

,  

  

.     -       
,   - 

,    . Difflugia pristis, D. litho-
phila, D. lingula, D. elegans, D. labiosa, D. urceolata, D. gramen, Arcella rotundata, 
Centropyxis constricta  - . Difflugia 
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-

      
(Centropyxis 
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.  -   
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. 

 
            

.         
(   -

)         .     
( )   - 

,      (   
).

 

6.1.2.  ( )
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.    -    

- 

 

 Nebela  
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.
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,   ,    . - 
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,    -  
(Lee, Patterson, 1998).        

.  
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,     ), 

 
   

50% : Allantion tachyploon, Amastigomonas debryunei, Ancyromonas sig-
moides, Bodo curvifilus, B. designis, B. saltans, Cercomonas angustus, Goniomonas 
truncata, Metromonas simplex, Petalomonas minuta, Protaspis simplex, Rhynchomonas 
nasuta.    
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- 
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200 
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50%         .     
,     : Diophrys 
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sis rubra, Holosticha diademata, H. gibba, Mesodinium pulex, Lacrymaria coronata, 
Coleps hirtus, Frontonia marina, Uronema marina, Pleuronema coronata.    
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.       
( , , ) -         
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.
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(   ),  

 
      

-
.     120 140    -

.
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.   , -   
,        

,   ( . .  ),    - 
.

 

 
,       -    

.  -  
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(           
),  ,       ,       

-
,       .
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,  , 

   

    
(Cairns, 1989; Finlay et al., 1996, 1999, 

2004; Fenchel et al., 1997; Finlay, Fenchel, 1999; Finlay, Clarke, 1999; Finlay, 1998, 
2002; Lee, Patterson, 1998; Azovsky, 2000, 2002; Patterson, Lee, 2000; Fenchel, Finlay, 
2004, 2005; Green, Bohannan, 2006),      

 

-   

 

,  -    
, ,  

 

  -

  

 
( , 1970, 1984; , 1993, 2001; 

Wilkinson, 1994, 2001; Smith, 1996; Foissner, 1997, 1998, 1999, 2004, 2006; , 
1999; Mitchell, Meisterfeld, 2005). 
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-  .  ,          

( )      
,      ( )   ,   

,  ,   ,     
( )      .  -    

 

 
. -          

,         (   
, , ),   -  

.           
,    -

.    ,       -     
.

 

      
-

,              
( ).       

.      -  
-  ,    -     

- ,    .

 

       
-       
-

.          
, « »     .   

,   ,      -  
,     - 

(Loreau, 2000; Gering, Crist, 2002).           
,   ,  ,   -

 

  
.       

,     .  - 
,       , 

, - ,

 

    - 
( )  (Huston, 1999; Loreau, 2000).   

,  -      -            

, 

  

-  , ,  
,  

  

 . 

.

 
 - (%)         

        
50.1 49.1 65.6 

 
31.1 46.7 43.0 

 
41.8 43.7 39.4 

 
54.0 60.8 50.8 

 
44.3 50.0 49.7 
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