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,    ,   
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.
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,    
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;

 
-    in vitro    
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,       

,        

;

 

-                 

;

 

-         

,      

 

 

.

 

  

 

           

,     

,              

(Falconer, 1990; Jelinek, Fernandez, 1998). ,     

/         

,  

,    ,   , .               

.   

,     in 

vitro.      

 

              



    
:  
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.       

,           
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, ,       
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,        
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,  ,     

, ,  , ,   

(254 ,   210    )  .    

188  ,  12 , 80 .

  

  

 

       

 

     

:   Patiria 

pectinifera, Asterias amurensis, Evasterias retifera, Distolasterias nipon,  

Apostichopus japonicus,   Strongylocentrotus nudus     

: Mizuhopecten yessoensis, Mytilus trossulus, Crassostrea gigas.        

.

 

        

Strongylocentrotus nudus        Apostichopus 

japonicus     0.25

 

%    

FSS            

. 

 

       

 

            

12 .       

4%-    20 .        

. 

 

       

: DLA 

Java applet ( )    « » (Johan G. Bontes, 

1998).  

 



      
(   

,   ,   ,   

,    )     

Pholidapus dybowskii,   Oncorhynchus 

keta,  Oncorhynchus masou,      ( )  

Pholidapus dybowskii 

 

 Notophthalmus viridescens.                

.                      

(Adams, 1977).

 

        

4%-     

.       

-  .    

,       ,     

.

   

      

 

           

:   Patiria pectinifera, 

Asterias amurensis, Evasterias retifera, Distolasterias nipon,  Apostichopus 

japonicus,   Strongylocentrotus nudus   : 

Mizuhopecten yessoensis, Mytilus trossulus, Crassostrea gigas.          

in vitro    

Mizuhopecten yessoensis.          

,   

: 

  

1.    .           

,     

,  ;        , 



          
.           

 
2.      .              

,    3-5   (   )                 

.              

.     

,            

. 

 

3. .         

.    .       

,       

.       

,   ,       

. 

 

4.             

,      

.             

.      

.     

. 

 

            

,     

,  ,           

Strongylocentrotus 

nudus.        ,      

:   ,        

,   , 

.   -       

,   ,       



  
,      

. 

  
       

.    ,      

( , ,   

),       

.       

.      

,            

-  - .    

:     ,         

,   

,    ,      

.

  

    

, 

 

 

box counting (Df BC)        :  

Df BC =1,8;      Df BC      

1,70-1,75.                   

,    

,      : Df BC    

1,79-1,80;    Apostichopus japonicus 

DF BC = 1,80;     DF BC = 1,80-1,81.       

,     

,    .           

,         

-        

Strongylocentrotus     .

 

    

,    

,   ,    

,     :   



   
,    

.        

.                     

,           

.

  

 

 

           

,   (diffusion 

limited aggregation, DLA).              

.     

,     -   ,  

,   ,     

.   ,            

,         

( . 1).

   

. 1.   

 

   
DLA

  

              

;       

,      



 
.   « », « »  « »   

,    ,      

,        

2 - 4.          

        

. 5    ,         

«Life». 

,       ,      

,         

« » ( )     

(   ),  ,  

.

    

. 5.      
:   

 

. 2.   1

 

- 8,  3

 

- 6 
. 3.

 

  
1 - 8,  0

 

- 4  
. 4.

 

  
2, 3, 8,  0, 1, 5

 

- 8 



               
,          

( ) ,         

,       

( - , , 1986; Butler, Hodos, 1996).        

,         

,      

,      

,    ,   

,  (Morigiwa, 1989; Wingate, Thompson, 1995; Kenkel, Walker, 

1996; Moraes et al., 2000).  , ,          

(Smith et al., 1996; 

Jelinek, Spence, 1997; Jelinek, Fernandez, 1998; Ristanovic et al., 2002).               

: - ,          

,           

,         
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- , 

 

-   ,        

;   

,            
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Oncorhynchus keta 

 
 Oncorhynchus 

masou:    ,   ,   

,   ,    .   

(1- )   (2- ) . 

 
   

.    ( ) Df 

BC   

 

( )          

, 

 

-        ;       

.   ,    

( )         

Df BC  ,      .                  

. 

 

  

.           

: Df BC  ,   

,   ,  .          

. ,          

. 

  

   

.              

,    

. Df BC                 

,    ,            

.               

,   

,   ,       

-    .                  

,     

,     .           

Df BC       

.

 



   
. Df BC               

,          

. Df BC          

,        

,     Df BC          

.             

,  

Df BC    ,               

. 

  

  

.      ,     

:         

Df BC        

,       

.            

,      

; 

 

       .               

,            

,   .  

  

 

,                   

.            

,   ,     

,       

. 

  

       

(Smith, Lange, 1996)           

,    , ,     

,             

.   



,                    

,     .                    

,         

.

 

   

 

           

( )  

Pholidapus dybowskii   

3     :  ,     

.

 

 

Df BC     1.19  1.31. Df BC     

(1.27)           

,   1.23  1.24.        

. 

 

    

1.22  1.37.      (1.31)           

,  

1.25  1.28, .      

.

 

    

0.49  0.56,    0.52 ± 

0.006 ( ), 0.526 ± 0.004 ( )  0.520 ± 0.005 ( ).          

.

 

             

:                      

,  

,      ,      

.      Df BC             

.     



 
( )         .          

 
   

 
( ), 

 
    

 
     

 
  

 
( ),   

 
( ) 

 
   

 
( ).         

,   

,      ,  ,     

. ,            

75.44%  ,          

 

 

63.53  52.52% .     

Df BC      

(           ),             

Df BC.     

,   Df BC  ,     

. ,   ,      

.      ,     

Df BC,        

 

( ),     

 

( )/        

 

( );    

,      .      

,     Df BC,     

, / , , ,     ;    

,    , ,   

.

 

     

Notophthalmus viridescens     

 

 

,      

,  16         

: , ,   

 

( ), , 

 

 

,   mass-radius (Df MR). 



        
6.        

,   

 
       

.      ,  

,    ,      

;            

.

  

  

,  .

  

. 6.       
Notophthalmus viridescens. 
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.    

1.      31%   .   

,   ( )  , 



.     .    

,      .   

,         

.           

.     2-5,  3.  ,  

,   

 

   

 

( ),   

a  b .  ,   

.

 

 

2.     10%   .  

 

 

,  .        

,      

.        

.   ,             

.    .       

.      ,       

,          

.    ( ) .

 

 

3.        19%.      

.         

.        

.               
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1  4,  2-3.     

, ,  ,    ,   

.  .

 

 

4.   ,         

,        1.         
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3.       .      

4,  1-2.    



 
a  b ,   .       

4     .

 
 

5.   ,

 
  ,  11 %   

.   -     ;   -  

.       5     

.    ,             

. 

 

,                  

,    

:   1  4

 

-  ON-OFF-   (6-9?)  

,        

;   2  3

 

-  ON-OFF-  o        

(9-12?);   5

 

- OFF-  ON-OFF  

,     ( ) .

  

 

  

,      ,   

,  , DLA,       

,      

1.6-1.7,     

DLA (Stanley, 1989; Caserta et al., 1990).    

,     ,        

,       

,     

,      

,      DLA ( . 7, ).             

« » ( . 7, , , )      

( . 7, ).
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1. ,       

Mizuhopecten yessoensis, Mytilus trossulus, Crassostrea gigas   

:   Patiria pectinifera, Asterias amurensis, Evasterias retifera, 

Distolasterias nipon,  Apostichopus japonicus,   

Strongylocentrotus nudus,          

Apostichopus japonicus    Strongylocentrotus nudus in vitro     

, 

 

   

:  ,   

(DLA - Diffusion limited aggregation)    «Life».  

 

2.        

( )     ,  



,         

1.7-1.8.  4          

Mizuhopecten yessoensis,  

 
      

.

 

3.         

Pholidapus dybowskii    Oncorhynchus keta          

1.22  1.72.           

,     ,          

. 

 

4.   ,         

Oncorhynchus keta 

 

 Oncorhynchus masou,             

.                    

.

 

5.      Notophthalmus 

viridescens        ,      

,      

.          

,    , .

 

6.         

,   ,     

DLA.       
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