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3

         -
  (Agnatha) .   -

-        
 .    .  ,  

       - -
 ,      -

      –   .  
     .

,  ,   - -
,  - , ,  , -

   ,     , 
    ,     

 ,    Homo sapiens.
  ?  –  –  – -

   – ,   –   
   .  -

      .   
   .

  ,   , -
      –   (  – 

).   ,   , , 
       -

 (  ) . ,      
 ( ).     .   

        ( -
 ).       -

 .      -
,         .

     , ,  -
  ,        -

     :  
(Gnathostomata)   (Cyclostomata).     

  .     -
   .     ( -

    , , , , ) 
      -

 ,    .
      -

       .
,     .   

   ,       
,         -

.   :    ,   , 
        ?    
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  –     

 .     -
   ( )    -

 ?     , 
 ,   -    

 –  (Agnatha)?  ,   ,  , 
  ,      , 

 (      ) -
      ( )  
   .  ,  – -
 500  .       -

       -
  (  )     

 .
      .  

   – Heterostraci, Thelodonti ( ) , 
    , – Osteostraci ( -

)  ,  ( )    
 ?

       . 
 ,   .     , 

     XX-  –  XXI-    -
  –       – 

  ,  ,    ,  
       -

.     .
        

(Heterostraci) –       -
.       -

 .
       -

      , -
, ,     ,   

        
.       ,  

     ,    -
   .     ,  

       ,  
  ,      -

       -
.

        -
       

(   Heterostraci).     
    .   -

       -
 .
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  -    -
  (Heterostraci, Osteostraci)   -

 (Gnathostomata, Cyclostomata,    -
   ),      -

   ( )  ,   ( )  
.          

 « »      
   ( ).    , -

       -
, ,      -

     (Novitskaya, 1998, 2015 ).
         -

  ,       
       -

 .     -  -
  (Agnatha):     -

 (Gnathostomata)       
(Cyclostomata).

 , ,   , ,  -
         

 ,  , ,   -
        .

   ,    -
   (Osteostraci),     

     ,  , -
.      ,   

     .    
    .

.   ,  ,    -
,    .  ,   

      ,    -
          -
 .
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  –     

AGNATHA. 
 

     (Agnatha)   -
          

( . 1).       -    
. 2.       

,   .

. 1.     .      
     

 –  (  –  )  
 .      -

  .   ,  , -
    ,    -
   .    , 

  -  .   
   .     -

  .      -
  .     

  ,   , 
      .   

  .        
(Diplorhina),   (Monorhina).    -

 (Diplorhina)   (Monorhina).  -
     .   

        -



7

AGNATHA. 

 ( ),        ( ). 
    ,     -

  ,    . -
   ,    

.     ( )   (  
 ,     )   

. 2.    . : 1 – Poraspis, 
2 – Prosarctaspis, 3 – Angaraspis, 4 – Eglonaspis. : 5 – Tremataspis, 6 – Cephalaspis, 
7 – Boreaspis. : 8 – Phlebolepis. : 9 – Sphenonectris, 10 – Furcacauda. 

: 11 – Pterygolepis. : 12 – Macrothyraspis ( , 2015 )
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  –     

 ( )   ,   (  -
  ,  ).   

   ;      
(Furcocaudiformes).     ,   

    ( , ).  
  .      -

.  ,  ,    
  .     .

         
  ,    ,   

,  .  :  
(?),  – . :  (Diplorhina),  
(Monorhina). (    , 2004.  ).

   (      
),     ,  ,  

  .    (Heterostraci: Psammosteiformes) 
    ( , - , 1965).

   ,   
, ,     (Bockelie, Fortey, 1976; 

Ritchie, Gilbert-Tomlinson, 1977; Repetski, 1978; Ritchie, 1985; Gagnier, Blieck, 
Rodrigo, 1986; Gagnier, 1989; Smith, Sansom, 1995; Märss, Karatajüte-Talimaa, 
2002)     ( ,  -

, ,  ).  Sacabambaspis janvieri 
     ,    

 .    Sacabambaspis 
   .- .  (Gagnier, 1989).     -

    ( , 2015 ;  . 3). 
 ,    ,    

(470    ) (Gagnier, 1989).
     ( . 3).    

 35 ,         
 .        

,    .   
     .    -
   , - , . 

     .  ,   -
    Sacabambaspis   ,  

   .
  (  ,  -

 ,  )     -
   .
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AGNATHA. 

. 3.  Sacabambaspis janvieri.   – .  
  .  (Gagnier, 1989)
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  –     

 
  ,  

   

    ,  -
   .     

,         -
       ( , ).

     ,  
 ,     (Heterostraci, 

Osteostraci, Galeaspida);  ,   ,   
  (Thelodonti, Anaspida, Furcacaudida).

     ,   -
  – , ,   (    -

),  ,       -
 .       , -
      .

   ,    ,  
       -

.  -      
     ( ,   

;    – )   -
     (Denison, 1964; , 

2000, 2004, 2010, 2015 ; , 2004).
       -

        .
      

         -
  .

        -
.   ,   -

   ,    
(Thelodonti),    ,   

 .   , ,    
,       

      ,   -
  ,     ( -

, , 2004).
  ,  ,    
      

 .      
       
 -  .     -

     -
.      (Cyathaspidiformes, 
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Amphiaspidiformes, Pteraspidiformes),     ( -
 ) ( , 1986).

 ,   ,  
,    160 ,      . 

 (Pander, 1856)  .  (Lankester, 1868–1874).  
(Lankester, 1868)   Heterostraci     -

   (Osteostraci).     
(Agnatha),   ,    

   ,       .  
        -

,         : 
Stensiö, 1927, 1932 ( ), 1958, 1964 ( ); Kiaer, Heintz, 
1935 ( ); Heintz, 1939 ( ); , 1940 ( ); 
Wängsjö, 1952 ( ); Denison, 1956, 1964 ( ); , 
1964 ( ); , - , 1965 ( ); Novitskaya, 
1971 ( ); , 1983, 1986, 2015  ( ); 2004 ( -

); - , 1978 ( ); - , 
, 2004 ( ); Janvier, 1985, 1996 ( ); , 

1991 ( ), 2004 ( );  .      
,    ,   : 

Afanassieva, 2000, Afanassieva, Karatajüte-Talimaa, 2002; , 2007, 
2008, 2010; Voichyshyn, 2011; Blieck, 2015, 2016; Blieck, Elliott, 2016; Elliott, 
Lassiter, Blieck, 2018. ,   .   -

   ,       -
    .

      (Heterostraci, 
Osteostraci) .      -

        -
.      .  -

   (Osteostraci) ( , 1964).   
 –      .   
 ,       

( , ),     -
,        

.
      .  -

,   ,  .
       ( )  

,        .
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  –     

DIPLORHINA. 
(     )

  , Diplorhina,   
(Kiaer, 1924).  Osteostraci  Anaspida     
(Kiaer, 1924; Stensiö, 1927),   , Heterostraci  
Thelodonti      -

 ( : , 1964).
  ,   60-   XX   «  

»,       ,  -
      ( , 1964). -

       -
  ( , 2004).     

   ,        
   (   )  -

,  , .
 Diplorhina. . ,  ,  -

  .   ,    
.    .       

.          
 ,          

.       . -
  –  .  : Thelodonti  Heterostraci. ( -

, 1964:  , . , . . 38).
 Diplorhina. .   ,   

 .  .    ( ; -
 ).       

 .       
, ,   ,     -

  ( : Elasmobranchii).    
 (Thelodonti)    ,  -

,   (Heterostraci).      . 
    .

 –  . : Thelodonti  Heterostraci.  
     (Galeaspida).  -
       -

 . ( , 2004: .    . 
. 11;  «      »).
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HETEROSTRACI. 
(    )

 

    ,   -
.   ,   Diplorhina ( . : , 2004).

       
  .       

    .   (Galeaspida), 
      , -

      .   -
 ,     (Bockelie, Forey, 1975; 

Ritchie, Gilbert-Gagnier, 1989; Smith, Sansom, 1995),   -
.       -

 .
 .      -

 .  .     -
 ,   ,  ,  .  

   .     
 2–3  (  )  40–60  (   -
 Obruchevia,  Aspidosteus,  ).   

 (        ) -
  5–7  , , 1,3 , ,   

.
      ( . 2, 

. 1–4).   (  )    - , -
,   (    ),  -

.         –  -
   .     

.        ( . 2, . 2, 4).  
    ,     

 . ,     -
 (Pteraspidiformes).

       .  -
     .    

    . 4.  ,  -
 (Kiaer, 1932)     (Anglaspis heintzi),  -

        
.       , 

    . ,   , 
    ,    Anglaspis heintzi 
     ,    -

  .      -
 .       , 

        -
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  –     

  (   ) ( . 4).     
     .   , - -
,     .  -

    ( . 4 ).     
         

          , 
   .

. 4.     Anglaspis heintzi Kiaer (Cyathaspidiformes). 
 – , B –  ( , 2000)

        
 (  380   )     -

,    .  -
     ,  

     .    
   (   ),   -

    ( . 5: Gabreyaspis tarda).
       -

     .     
   ( . 6: Lecaniaspis lata Novitskaya, Eglonaspis 

rostrata Obruchev)       
( )  .    (  -

 ) ,     :       
 ( )    .   ,  

     ,  -
.      ,     

(Empedaspis inermis Novitskaya) ( . 7).    (    
)        
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 ,      
 .  ,     -

  .     (  
 )   , -
   .     (  

 L. lata  18 ,   – 17 ,   -
  40 )     , 

,  .   ( . 6)    
  .

. 5.   .  . :   Gabreyaspis tarda 
Novitskaya,  Argyriaspis tcherkesovae Nov. : Acanthodei ( ). :  
(  ) ( , 2015 )

        , 
   ,    .   

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

 .     – -
 ,     . ( .  

“Pteraspidiformes”).  ,    ,   
   ,   -

  .     -
     ,   

   .
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  –     

. 6.   (  ).  . :    
Lecaniaspis lata Novitskaya;  – Putoranaspis prima Obruchev,  ;   – Eglonaspis 
rostrate Obruchev.  –   ( ) ( , 2015 )

 . ,     ,  -
   .     -

    .     -
  410–380   (    

: , , 1997).    (   -
)   ,   (  ) 

   200 ,  ,   ,   
  .   –    -

      –    
     , ,  .

      ,   
 ( ,  – Cyathaspidiformes)   

 (Denison, 1956, 1964).      
 .        . 

   ,        (Romer, 
1946).   .    ,  

   ,   -
     :       -
  ,  –   ,   –    
 (in fresh-water streams) (Denison, 1964).
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. 7.    Empedaspis inermis Novitskaya.   1925/46, holotype; 4. 
,  ;  , -   (Novitskaya, 1971). 

: ifc –  , orb – ,  t.or –  

     . -
,      (Heterostraci:  

   )     ,     
 ( , - , 1965).      -

,         -
,  ,  ,     -

 ,     . -
,     (Psammosteiformes),  

 ,    ,  
    ( , - ,  ).  

    ,   (Heterostraci)  -
 ,     .  

   .
 .   : -

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

     , , , -
  .      -
   : , , ,  ( -

  .), .  -       
 .

,  ,    
       .  
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  –     

      .  
  ,    ,  

       . -
        

 ,    .   
  .     (Telebratella)  
  0,12 .        
        

     ,   
  . ,   (Acanthodei).  , -

 ,  ,    -
 ,  ,    ,   , 

     .
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CYATHASPIDIFORMES. 

      ,  
,       ( . 8).

. 8.  .   :  (Anglaspis).  
  (Podolaspis) ( , 2015 )

 

  :  (  ), -
 (  ), ,   -

 ( . 9).       -
      ( . 9 D, Postor). 

 ( )      (Ctenaspis, 
Allocryptaspis; Denison, 1964) ( . 9 C, D: D+Br).    

     .
      -

  .  –     -
 .    .  -

    .    
,     .    

   ,  .
    .  ,   

  ( ),   –   -
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  –     

         (dorsal shield: 
Kiaer, 1932; Kiaer, Heintz, 1935; Denison, 1964; , 1964 – -

   –   . Dorsal plate: Halstead Tarlo, 1965; disque 
rostrodorsal: Stensiö, 1964).

. 9.    . A – Poraspis, B – Listraspis, C – Ctenaspis, D – 
Allocryptaspis (B, D –  Denison, 1964). : Br –  , D – 

, L – , Or – , Postor – , Sbor – , 
V – ; ap.br –  , orb – ,  pr.porb –  

   -     -
      ( . 8, 9).    

    (Tolypelepis, Ptomaspis).    20–25  
(Anglaspis insignis, A. macculloughi, Liliaspis philippovae)  110 . ( -

  Denison, 1964; , 2004).
         -

   (maxillar brim, Kiaer et Heintz, 1935, lamelle 
soubrostrale, Stensiö, 1958, 1964; maxillary brim, Denison, 1964).   

 ,     .  
  .       -

     ,    
    ( . 9, . B).   , -
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   ,     
(preorbital process: Denison, 1964).      
   ( . 9 A).     -

 ,       . 
      .

     .  -
 –    .     .   

      ,  
   (Listraspis: Denison, 1964) ( . 9, . B). -

      .   
     ( . Amphiaspidiformes).   

 ,         
,      

       . -
,   ,        

         -
  ,       
.   ,   ,      
     (   )  -

  ,    .
       
  .   ,    –  (   

  )  .       
        . 

          -
   .

.    (Cyathaspis, Tolypelepis, Vernonaspis, 
Archegonaspis  .)   ( )   -

    .     
(=epitega: Stensiö, 1958, 1964; Denison, 1963, 1964; , 1964; Loef  er, 
Jones, 1976; , 1983  .).

    ,   -
  ( . 10).    . -

 (Stensiö, 1964)    .
   ,    

   .     -
 ;   .    

 ,       -
   ,      -

   (  )     .
   ,     

,      , -
   (Poraspis, Homalaspidella, Anglaspis).    -

     (Archegonaspis, Cyathaspis, 
Tolypelepis),    ,      -

      ,   
   ,   .
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  –     

. 10.    . A – Archegonaspis bimaris Novitskaya.  
,  3048/1. : ept.c –  , ept.l – , ept.r – 

, prf –  , orb – , m.p –   ( ), 
prz –    , sp –    ( , 
1983). B – Vernonaspis bryanti. CNHM, PF 838. : cep –  , 
lep –  , orb – , pm –    ( ), 
prf –  , rep –    (Denison, 1964)

     ,  
   .     

     .   
     ,  
 ,    (Denison, 1964). 

       -
   ,     

      -
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  .      -
  .

       
( . 10).   ,  , . 

      .  -
    ,   

      -
  ( . 10 A, pnf).      

  .      -
 ,        

     .  -
 ,      ,  

,    ,     
 (Phlebolepis) (Ritchie, 1968a).  -  ,    

 ,  ,     
(   ),        

     (Heterostraci)  .
      

,      .   
        

 ( . 10)    .    -
   .    
       

  (Archegonaspis)     (    
)    (Liliaspis).

        ,  
      . 

- ,       
(    )     -

  .
     -

 ,    .   -
      ( . 9 A).  

  ,    .  -
        -

 : Dinaspidella, Nahanniaspis (Dineley, Loef  er, 1976). -
    .    -

  (Anglapis),  ,    
   .     

   .      -
   ¼  ,      

       ( . 9).    -
       -

 (Ctenaspis, Allocryptaspis: . 9 C, D).     
        

  (Denison, 1960, 1964).  Ctenaspis  Allocryptaspis -
 ,    ,   
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  –     

  .       
     ( . 9 C, D, ap.br).

 .    –    , 
  ,   ( . 9).   -

   ó   é     
.         

,    ,   .   
     ,   -

        
 ( . 9, . D).       -

    .      
   ,   ,   -

,   ,   -
 .       -

 –   ,      . 
        

(Cyathaspis banksi),       .
.       

       . .  
(Stensiö, 1958, 1964)     ,   -

,         ,  
 .    ,   

    (Denison, 1964),  
        

         -
     , ,  Anglaspis insignis (  Denison, 

1964).    ,      
 ( , ,  ),  -

 ,    ,    
   . ,    -

       – -
 (  ,   )  . 

      -
 ( , 1971 , 1986, 2004).

   ,   -
.   ,     

  ,      
  ( . 9 ).   -

       ;  -
       (Listraspis).  Listraspis 

        -
   ,    .  

       -
   .    

     (      
  )  .  (Denison, 1964)  

Allocryptaspis ( . 9 D).
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  .   (   -
)   ( ) . ,   

        (Anglaspis) 
(Denison, 1964, Fig. 94 a;  Heintz, 1962).  ,   

       (Heintz, 
1962).       .  
  (Poraspis, Allocryptaspis)   -
    ,     (Kiaer, 

Heintz, 1935; Denison, 1964).
       

   ( . .    , -
 ).       -

  (plaques laterales: Heintz, 1962; lateral plate: Denison, 
1964;  Stensiö, 1958: plaques preorogoniales et orogoniales),  –  -

     .
         

.     , -
  Allocryptaspis  (Denison, 1964).     

,     (Denison, 1964) ( . 11).

. 11.         (x4) 
Allocryptaspis laticostata; A –  ; B –  ,  

; C –  - ; D – , - ; 
E – - ; F – ; G – - , H – , 

  (Denison, 1964;   Chicago Natural History Museum)

      .  -
        -

 – ,      -
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  –     

 (Denison, 1963, 1964; , 1970; Broad, Lenz, 1972; Loe  ler, Jones, 
1976).        

     (Denison, 1964).    
    (Lef  er, Jones, 1976),   

       
   .      

  .    Archegonaspis bimaris -
         
     ( .10 , prz – -

    ( , 1970; Broad, Lenz, 1972).
,       . 
           -

      ,   -
         

  .        
 -   . ,    Archegonaspis 

bimaris.  ,      
,   ,      ( . 10 

A, prz).          -
  .       -

  :        
    – , ?

 ,       -
   , . .  ( , 1945)  -

   ,       
  .     

.  (Denison, 1964).       
        

( . Amphiaspidiformes) ( , 1983).    
    ,     

        -
   .       

   ( . ).
     ( , 1983), 

 ,     ,    
Archegonaspis bimaris ( . 10 ),       

   .     -
        Pteraspidiformes – 

Psammosteiformes,     (Cyathaspidiformes). , 
   Cyathaspidiformes   :   -

 ,     .
,    ,   

  (   Pionaspis). ,  -
, ,       
   . ,   -

       ( )  
(Ctenaspis, Allocryptaspis, Listraspis),     -
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    (     -
  ; . :  Cyathaspidiformes).  -

,   (« ») ,    
,    (    ) -

  ,  :  
   ,     .

AMPHIASPIDIFORMES. 

     . .  (1939), 
      Amphiaspis 

argos Obruchev  Hibernaspis macrolepis Obr.     -
   -    ( . -

).            
( , 1964,  ).   . .  

       1963 .,   
    ,      

  .     .  -
    (Novitskaya, 1971, , 1983, 

1986),  – 2004  .      
-   ( , 2010, 2015).

  Amphiaspidiformes    «  
  » ( , 2004).    . 

 ó    ,        
( . 5, 6).

 

    - , , 
,  , - ,  , 

   ;       
   ( . 12).     

   ,    
.     .  -

    (Aphataspis).  -
,  ,   .   

 ,       -
;  ,  ,   ;   – 

   .    ,  –  
( . 13, 2).      . ( - -

, ,    ,   ). 
 ,        

  ,  .   -
  ,     .    

  .    
    ,  –   -
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  –     

  (Putoranaspis).     
    ,    -

.    .  -
        -
 .     .    

    .      
    . (  Amphiaspidiformes. 

, 2004.   ).

. 12.    . A – Kureykaspis, B – Aphataspis, C – Argyriaspis, 
D – Eglonaspis, E – Olbiaspis. : D –  , Lb –  , 
Sbor –  , V –  , ap.br –  

, cr.d –  , e.d –  , orb – ,  m.p –  
, prsp –   ( , 1983)

  .      
    ,      

  ,      ( . 12).  
    ,      
   (   )  -

  ( . 12 A, E).  ,    ,  
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   ( . . 12 A  . 9 C).

. 13.      . . : 
A – Eglonaspis rostrata Obruchev, 1 –    , 2 – 

 , B – Empedaspis inermis Novitskaya. : C – Huananaspis 
wudenensis Liu, D – Sanquiaspis rostrata Liu (C, D – Liu Yu-hai, 1975).  ( )

  Eglonaspis rostrata Obr. E – , F – , PIN  2573/2. (  
  Novitskaya, 1971). : e.d –    , o – 

 , orb – , m.p –  , pr.t –  , st – 
 ,  t.r –  

  ,    ,    
 2,5  (Prosarctaspis taimyrica, ,  1925/3, )  30  (Pelurgaspis 

macrorhyncha, ,  1489/3, ).     -
    .     -

 ,   ,    . 
        -

   (Argyriaspis, Pelaspis  .).
   (  Eglonaspididae) –  
     ( . 13).   ,  -

         
 .  –    -

  .      ,  
    ( . 13 ).      -

  ( . 13 F, ).     (Pelurgaspis)  
 (Eglonaspis).     (Eglonaspis) 

   (Lecaniaspis). , ,    
,      (Pelurgaspis).
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  –     

    ,   
  ,      -

 (Galeaspida).    (Huananaspis wudenensis 
Liu, Sanquiaspis rostrata Liu)     -

 (Liu Yü-hai, 1975).  ,     -
       . -

          
,  .     

       
( . 13 B; . 7).       -

       ( . 13 C). 
        

 .       -
        (     -

  : . 13 A, 1),      
   ,     -

.    (     ) 
    ,     -

.    , ,   
    (   ) 

   ,   ,   
 .        -

   ( . 13 C, D).    , - -
,  -      ,  

       ,   
      ( . 13 A).

   – 4–5     12–16 
 (Olbiaspis, Angaraspis, Gabreyaspis).     -
     (Pelurgaspis, Hibernaspis),  

 , ,  30    19 . -
  ,     (Gerronaspis, 

Argyriaspis, Siberiaspis)     ,   -
   (Gabreaspis; . 5).     
   .

 ,   ,  (   -
)     ,     

( . 7).    ,   ,   
  (Lecanaspis, Eglonaspis) ( . 6, 12 D).

    ,  ,  
   ,    , 

   ( . 12 A, prsp; . 5).     
    (  Gabreyaspis tarda 

Novitskaya, ,  1925/4, )      -
     ( . 14, prsp).     

  ( , 1967, Novitskaya, 1971).  
         

   ,       (Stensiö, 1968), -



31

 

          
.        ,  

 ,      ,  -
    ,  -

 (praespiracula), .

. 14.   (praespiracula)   
A – Gabreyaspis tarda, B – Prosarctaspis taimyrica, C – Kureykaspis salebrosa, D – Pelaspis teres, E – 
Olbiaspis coalescens. : ap.br –  , ifc –  

 , orb – , prsp –  , soc –  
 , st –    ( , 1983)

     Gabreyaspis, 
Prosarctaspis, Kureykaspis, Pelaspis, Olbiaspis, Tareyaspis, Angaraspis.   

        
( . 14).       Gabreyaspis 
tarda Novitskaya ( ,  1925/4, ) ( . 15).    -

   –     .   -
          , -

    ( . 15).     -
  .   ,   

   .
       -

   . -  (Säve-Söderbergh, 
1941).  -      -
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  –     

  ,    (Stensiö, 1958, 1964, 
1968; Lehman, 1959; Jarvick, 1960, 1968;  , 1983, 2004; -

, - , 1986;  .).   (Stensiö, 1964),  
        -

 , . .     .   
    (   .   ) -

    ( . 15, prsp).     
   ( . 15).   ,   

 ,    . , 
      .  
, ,    ,     – 

 (= ).   
      ( . 14 E), 

   .

. 15.    Gabreyaspis tarda Novitskaya ( , ,  1925/4). 
    . , , ;   -  

, ,  . : orb – , prsp –  
, t –  (Novitskaya, 1971; , 2004)

        -
 ,    ( ) -

    .  .  
 ,  ,     -

   ( , 1947);    
  ( . 16 , sp).       

   ( . 16 B, psp),       -
.   16    spiraculum  praespiraculum 

  .
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. 16.     .  – Squalus acnthias (  Marinelli, Strenger, 
1959), B –  (  Olbiaspis coalescens). : a.br –  , c – 

    , cd.ibr –     
   , c.n – ,      , 

cr.br –        ,  d.br – 
   , d.ibr –     
,  – , psp –   , s.br –  , 

sn –      , sp –   
( , 2016)

  ,    
   .  ,   , 
 -  ,  ,    -

   ,    -
  .  . ,    

     -  , -
       , ,  -

    Heterostraci    -  
  ;  ( )  

        -
  , ,    

    (Stensiö, 1968).   
,      -

    .   
    ,  (  ) 
     ,    

(Stensiö, 1958, 1964, 1968).   ,  
      -
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  –     

  ,       
. ,      Heterostraci 

  (      
 )        -
  .        -

   (Cyclostomata).     
  –    Heterostaci     

 –          
      -

 –  (Gnathostomata)   (Cyclostomata). , 
   (Stensiö, 1964, 1968),  (Osteostraci) – -

   ,   (Heterostraci) –  ,   -
   (Agnatha)   -
 (Gnathostomata)? ,   –    

 (   )      
.    .       

.    (  80-   XX )  
 ,   ( ),  : 

     (Diplorhina: 
Heterostraci)      -

 (Monorhina: Osteostraci).       
    .

       -
  –        -

 .
1.  praespiracula      -

   ( . ) ,  -
    ,   
 ,      . -

,        (= -
 ).

2.         ( -
 )   ,       

praespiracula ,  ,  .     -
    ,    

,      ,   -
     :  

  ,        -
 (  )  .   ,   

     .  (Stensiö, 1958, 1964)  
 praespiracula     .

   ( ),   -
,       ,  
   (Olbiaspis coalescens, . ,  1489/205  . 

( . 14 E).       
   (spiracula)  . -

        .
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 ,      
,         -

     .  -
     , -
   ,    , -

, .    ,  
   ,     

   .        
    .

          -
  .     , 

       -
  .
 ,  .  (Janvier, 1974),  

    ,  
       - -
 , ,   ,    

  Cyathaspidiformes.   . . ,  -
 (  , . 198), .    «  -

» . .        
,    ( , 1964, . 51).

        
     .  ,   -

       
,   ,    . 
     .  -

       -
.          

        –      
-  .

. . ,      -
  ,  ,   
     -    

.        
  .      . 

   ,    -
   .    -

     « »   
.  ,      -

 ,        , 
 ,    .    ,  

     .   
      -

       ,    -
      

     ,    
   ( , 1983).
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  –     

   ,    , -
     ,      

(Putoranspis) ( . 12 A; 17 A, B, ap.br.).     
   (Eglonaspis rostrata, Lecaniaspis lata),   -
        
      . ,   

         -
,       .

. 17.      Amphiaspidiformes: , 
. A – Putoranaspis prima Obruchev. ,   . , 

 1489/226. B –  Putoranaspis prima Obr. C – Angaraspis urvantzevi Obruchev. 
   (  ). ,  1489/275. x  

1. D –  Angaraspis urvantzevi    ( , 1986). 
: Br –   (  ), ap.br –   

, ap.cr.d –     , c.l –  , orb – , 
pi –  

      -
      (Olbiaspis) ( . 12 E),   

(Gerronaspis),  –    ,   -
   (Angaraspis) ( . 17 C, D, ap.br.).   -

    :  -
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     .    
   Edaphaspis bystrowi ( . 18 A, ap.br.),    –  

Kureykaspis salebrosa ( . 18 B, ap.br.).    
, ,    ,    

    ,    -
 ,    .     , 

     ( ),    
    ,     ( . 18), . .   .

. 18.  .  – Edaphaspis bystrowi Novitskaya.  
  .   – ,  1489/58  . ,  1489/61, 67. B – 

Kureykaspis salebrosa Novitskaya.    .   
  – ,  1489/206. : ap.br –   , orb – 

, prsp –  
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  –     

        -
           -
         

    .
       

 Hibernaspis macrolepis Obruchev.     
 ,         

( . 19, ap.br).      -
    .    -

        -
 Cardipeltis ( . Cardipeltiformes),   

.  (Denison, 1966).      
Amphiaspidiformes  Cardipeltiformes (Novitskaya, 1971; , 1977), 

     , ,   
 ,      -

 .
       . -

,    13–14    13    -
 1,9 ,  0,8  (Olbiaspis coalescens);    

10–11    7  (    )   
 1 – 1,2 ,  0,8 – 0,9 .    
   .     , -

 .
  .       

,   ,   ( . 12); 
     (Siberiaspis, Prosarctaspis, 

Gerronaspis).      (Angaraspis urvantzevi: 
. 17 C, D).  Eglonaspis rostrate Obruchev     

      ( . 12 D, e.d). 
         -

.      ,    
  .        

    ( . 12, cr.d).   
    ,     ,  -

      .   -
  , - , .

 .    ( , 
 1489)      Aphataspis kiaeri 

Obruchev ( . 20, Sbor).      :  
, -   ;   -

         –  .  
   .   -

 Aphatapis kiaeri    Allocryptaspis 
laticostata  Cyathaspidiformes,  .  (Denison, 1964) 
(  : . 20  . 11 F).      

     (Aphataspis: . 12 )  
 (Listraspis: . 9 )   .
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. 19.    Hibernaspis macrolepis Obruchev, .  , 
  ,    .  – . ,  1489/1, 

×  0,5; -   , . ;  ,  
. B –    .  –  , x8,   . 

: ap. br –  , c.na –  , orb – 

        
  ( . 12, 21 A, 22 A).    -

 .    ,    , , -
 ,        ( . 12 D). -

      
  .    ,     

;  ,   ,     -
 .        

 ,     ( . 21, 22),   . 
    .      
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  –     

     ( . 12; . 22).   
    ,    

   ( . 17 C, Br; D).

. 20.    Aphataspis kiaeri Obruchev (   ),  
 . . ,  1489/123, 4; -   , 

. ;  ,  . : Sbor –  

     , -
   ,    (Ctenaspis) ( . 9 

C).         
,      (Lin Yü-hai, 1975; Pan 

Jiang, 1992).
      

 ,    .   
   Putoranaspis prima ( . 23)    -

.    ,     
    (    )  Gerronaspis 

dentata  Olbiaspis coalescens,  –  Kureykaspis salebrosa.  -
      ,  -

    , . .   -
 (   )   .   Olbiaspis 

coalescens         -
  ( . 21 B, C).     

.    .   ,  -
       , -

  ,    ( . 21 ), . .  
    .
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   .      

 ,   .  ,  -
 ,       

( :  «   »).

. 21.  . A –  Gerronaspis dentata (Obruchev)   , 
    . . ,  1489/305 ; -   

, . ;  ,  . B, C –   
      Olbiaspis coalescens Obr. . ,  1489/107 . 
: ap.br –  , c.pr –  ,  

 , cr – ,     , i – , 
l –   , l.br –  
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  –     

. 22.    (  ). Edaphaspis bystrowi Novitskaya. A – . 
  1489/67; -   , . ;  ,  

. B –  ( ), x8,   . : l.br –  

. 23.  .  – Putoranaspis prima Obruchev. .   1489/224; 
-   , . ;  ,  . B – 

Putoranaspis prima, , x8
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(Olbiaspis),     (Argyriaspis),  -

    (Eglonaspis),   
(Hibernaspis)      (Tareyaspis).

      .  
         

 . ,  Siberiaspis plana – ,  -
   .    

  , ,    -
 ,       ( , 2000; 

translated: Novitskaya, 2000).
  .    -

  Hibernaspis macrolepis ( . 19 C).    
.   1,7 ,  1,4 ,  .   

 (     ) -
 Hibernaspis macrolepis     -

 Protopteraspis vogti (Kiaer, 1928,  g. 2, 3).  ,  
   Hibernaspis     -

   .      
 .       
 . ,    Cyathaspidiformes,   

     , -
      .  

,   ,   -
  ,     -

     .

PTERASPIDIFORMES. 

  (Heterostaci)   , 
    .   , 

       , -
  . 24.

 

   :  – -
,   ,  – , -

  ;    ;  -
  –       

 ( . 25).    ,   
  ( ).    

       .   -
  .       
.   ( , )  -

.      .  , 
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  –     

 , .     ,  
 . -     . 

 praespiracula.   .  -
         

.        
     (Protaspididae); ,   -
  ,    -

    .    -
 .     

:   ,     -
 .    . -

   ,  -
;   ,  .   

      , 
 ,    –  

,     –   -
    ,    – -

   .       
  ;      

 ;       . ( -
: , 2004).

. 24.   (Pteraspidiformes)   .  
Larnovaspis major (Zych, 1927),  Podolaspis sp.   ( , 
2015 )
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. 25.    . A – Pteraspis, B – Podolaspis, C – Europrotaspis 
(A –     White, 1935; B –     Brotzen, 1936). :  
Br –  , C – , D – ,  L – ,  Or – 

, Orb – , P – , Postor – , R – , V – 
, ap.br –  , e.d –  , orb – 

.   Pteraspidiformes   -
,       ( . ).

      , -
        .  

   -   (  
    )    -

     ,   -
  ( . 26 D).  -   -

 (       
),        -

  ( . 25 A – C).    -
   ,     

   ( . 25, 26).   
     ,  
   ( . 26 D).
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  –     

. 26.  -    .  (A, B, C): A – Pteraspis 
major Zych.   . . ,  3592/57; , ; 

 ,  ;  –   , x3; C –   , . 
   (D): Dnestraspis  rma Novitskaya,    , , 

,  3592/48; , . , . ;  ,    
.    : D – , Orb – , P – , 

R – 

   ,      -
 :    (Proto-

pteraspis, Zascinaspis, Europrotaspis);  (Podolaspis, Dne-
straspis);  ,    (Althaspis),  
(Belgicaspis).        -

 .        
,       ,    

 ,         
(White, 1973).       
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      ( , 1983).  
     . 

           
( . 27 ,  , pr).       

  Belgicaspis crouchi Lankester. ,  
   , –     

   . ,    -
  ,       . -
     ,     ,  

     ,   ,   
 ( . 27 ,  ). ,     

        
      .  -
        

     , . .     -
   ( . 27 A,  ).

. 27.     .  A –  :  
 Althaspis      , ,     Belgicaspis. 

 :     ,  Podolaspis. B –  
    ,  Pteraspis kneri (Lankester). : Br – 

 , O – , R – , c.prog –  , 
cr.m –    , gr.l –  ,  

 , la.asc –  , orb – , pr – , pr.pao – 
 , f.por –  
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  –     

 -   , ,   
Podolaspis  Zascinaspis,   ,   -

  -    ( . 27 A,  ). 
   ,    ,    
     ,      
  Althaspis.  ,    -

      -
,      ( . 27 A,  ).

     ,  -
     : 1)    

    -     2)  -
       -   

    –  ( , 1983).
      .  

       ,  
 ,       .  (Stensiö, 1958, 

1964)         -
   .      -

, ,     .     
   (Tarlo, 1961; Denison, 1967, 1970; White, 1973; 

Blieck, 1977;  .).        -
   ,    , 

  .      -
    .

  ,    -
  ,   . 27 B.
      ,  -

    ( . 27, la asc).   -
 (Kiaer, 1928) “maxillary tooth plate”,   (Stensiö, 1958) 

  – “lamelle ascendante postrostrale”.   -
  «  » (“ascending lamella”)  -

 (Denison, 1960, 1967 , 1970; , 1964; , 1975, 
1983, 2004, 2015).  ,      -

, –  ,     ( . . 27, la.asc), 
   (lamella),  ,   

   ( . 27 , f.por).    -
 “maxillary  ange”,   (White, 1973).   

,       « -
  ».

     , -
        ( . 27 B, 

cr.m).        , -
 ,          

.         
    , , , -

   .      -
    .
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      ( . 27 B, 
f.por),    ,    -

   . ,   -
   ,    , 

   ,   ( ) 
 (Stensiö, 1958, 1964; Janvier, 1974).     

  ( , 1983, 2004, 2015; , -
- , 1986); .       

  ).     -  -
 ( , 1983),   -   . , 

 ,    ,    
   (Pteraspis, Belgicaspis: White, 1935, 

1973)  ,   , , 
 (Rhinopteraspis: Tarlo, 1961)   ( . 27 B, f.por). 

  ,     ( -
)     : lamelle subrosrale 

(Stensiö, 1958, 1964); pre-oral  eld (White, 1961; Tarlo, 1961),   
(pre-oral  eld) ( , 1964, , 1975, 1983, 1986, 2004), sensory  eld 
(White, 1973).       
(preoral plate), ,   ,    
(maxillary  ange).    (Podolaspis, Dnestraspis  .) 

        -
,      (Belgicaspis, Rhinopteraspis) –  -

 .     (Althaspis).   
         

     .
  «  »     -

 . ,   (Denison, 1970),   
        .  -
   ,   -

       ( , )   
       : 

       Rhinopteraspis.  -
       .  

    :    Pteraspis  
    (White, 1973),      

Pteraspis,    P.kneri    , -
     ( , 1983) ( . 27 B).

  ,     -
      .  
        

Pteraspidiformes,        -
      .

      -
     -  .  -

   (  )     -
.
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  –     

    ( -  )
      -

       .   
     .    

       -
      .   -

  ,    -    
  ,  .   

      -
    ,    , 

 Protopteraspis (  ,     
). Protopteraspis       

   ;     -
  ,      

    .   ,   -
  ( , Althaspis, Rhinopteraspis),    

       - -
  ( . 28 , ).
     ,  

      ,     -
  ( . 29, 30).     -

   Mylopteraspis:      
  -   ( . 29).   ,  -
       -
 (Althaspis) ( . 28 A, B).
          

 –  (    )   ( -
),        .  -

    ,    .  
      ,   

 ;         -
 ,        

« »  ( . 30 D).
       ,  

       -
 –  ,  . ,     

Podolaspis.        .  -
          

    . ,    -
         ,  

  ( , 1983).
        

,      . -
        -
      ( . 30, 26 D).   

     ( . 29, 30–33).
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. 28. -      Althaspis. A, B –    
. . ,  3592/2. , .  ( . ), . ;  , 

 . A – Althaspis elongata (Zych); B – Althaspis sapovensis Novitskaya; C – 
    . . ,  3592/7;   

  ; D – Althaspis elongate (Zych),     . . , 
 3592/1;     . E, F – Althaspis elongate (Zych),  

, . .; E –  , F – . .   3592/15. , 
. ;  ,  . : Or –   

   , la.asc –  , r.l –   
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  –     

. 29.  Mylopteraspis gracilis Stensiö. A –    ; B –   
 ,  3592/50, . .; , . ;  ,  

;  C –   ;  D –    ,  3592/52, . . 
    . : C –  , O –  

, Pi –  
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. 30.   Zascinaspis Stensiö. A – Zascinaspis heintzi (Brotzen).  
    ,     ( ); B – 

   ,  3592/22  , ~2; ,  ;  
,  ; C – Zascinaspis heintzi (Brotzen),  . . 

,  3592/26;     ; D – Zascinaspis bryanti (Brotzen).  
   ,   . . ,  3592/28; , 

 -  ( .  );  ,  . : 
D –  , Orb – , Pi – , R – 
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  –     

.  31.          
 . A – Zascinaspis heintzi, . ,  3592/27; B – Pteraspis major, . 

,  3592/57. : Orb –  , Pi –  , 
R –  

. 32.   Zascinaspis heintzi (  ).  . ,  3592/25. 
: D –  , Orb+P – -  , R –  

, juvenile plate –  , e.d –  

      ( )  
     -  

.  ,       -
     ,  

  ( . 31). ,  ,   , 
         .  

        -
 ( . 31 A),       

 ( . 31 B).        
         -

        -
,  « » ( . 31). ,   
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 .       , 

  ,      
        -

  . ,  , -
   ,       

    (  ), -
 ,  ,   .   -
        

, . .       ( . 31).

. 33.      Podolaspis podolica (Alth).  –   
. . ,  3592/31; , . ,  ;  ,  
  . B – . ,  3592/43.     . 

: C –  , D –  , Orb – , 
P – , R – ; e.d –    , e.ch.br –  

,  ex –   , juv. pl –   

      -
  ( . 29), ,       
   :    

        -
.  (   )      
.        -

    ( . 26 D, 29).  
 . 29  Mylopteraspis gracilis ,  -

 -     ( -   
     )   -
    ( )  -

 .       
    .
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  –     

       : -
    -    -

        : -
, ,   .

 .     -
        - -

      .  -  
  ,        
,    ,      , 

    ( . 26 D).   -
    ,    

 ( . 25).        
  ,     .  

           -
  ( . 32).       
       ( . 26 A, 

B, C, 32).       ( . 33 B). -
   ,    -

  (  ,  3592),  32   -
   80     (Podolaspis podolica), 

22      77      
 111  (Podolaspis lerichei).     

  ,      , -
    .    

   (        -
)   40–43 .       

       : 
      , -
  23  (Denison, 1973).

   ,   , -
    (Althaspis, Rhinopteraspis).  -

 ,       
,        -

,         (Brachipteraspis, 
Europrotaspis).  ,    , 

        , 
   ,     ( . 33,  ex).  -

 ( )      -
.         

(Podolaspis podolica (Alth) ( . 33).      
    ,     
  ( . 33, 25).      ( . 25 

A, B, e.d),  ,  ,     -
, ,    ( , -

,    ) (Denison, 1953, 1967, 1970). -
  ,   : Protaspis dor   

(Denison, 1953).
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,   ,     ,  -
 .   ,       , 

   .  ,     
  ,   .

     ,  -
    ( . 25 B, Br),    -
  (Europrotaspis, . 25 C);     -

 ,     , 
    .    –   -

  .      
    ( . 25, ap.br).

     , 
     ( ),   -

     ( . 25 C).  -
         ,  

   -    ( , 
1964).       ; 

     . ,  
 ,   Mylopteraspis gracilis ( . 29 A, B).  -

    (  90 )   -
 (   )  M.gracilis  44 ,  -

  26 .
      

   .      , 
       , -

      
   .     Podolaspis podolica (Alth) 

      ,   ( . 33, 
e.ch.br),        

  .     
      .
 ,     ,  , -

  -  ,   -
   .  Europrotaspis,   -
     ,   , 

       ( . 25 ).  
      . -

        Protaspis - -
    .  (Denison, 1953, 1967, 1970).  

       (Lampraspis), 
      .

       -
:  –      -
 ,      

  ;  –     , -
    ,      

   , « »    .
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  –     

  ( . 25, V)     -
   (   ) –    -

 ,   –   .  
    ( . 30 )      

(Pteraspis).        
  .     -

  .     ,   
 ,    .    

  ,      
( . 25, V).       

  –    .   
 Althaspis, ,     , -

       . 
      ( ,   

   )   -
        

   ,    .
       

 .       , , 
    ,   .    -

   .
   (Protopteraspis)    

     .  Protopteraspis (    Anglaspis: 
Cyathaspidiformes)   (   Protopteraspis  16 

 )    ,  -
,    ( . 34).  -

    .    
(Kiaer, 1928),     ( )  -

 ,   .   ,  -
    ,    -

.   , - ,   .
  Pteraspis    Protopteraspis.  

 (White, 1935),    Pteraspis   12  14,  
      . ,  -

     .   -
   Protopteraspis  Pteraspis, ,    -

  ,   ,   (White, 1935; 
, 1945, 1964; , 1953 ).

    – ,   
 Mylopteraspis robusta; (Stensiö, 1958).    M. robusta -

    ,  ,   Protopteraspis. 
,  ,      -

      , . .  -
  .

  ,  Mylopteraspis, -
   Althaspis elongata,   

  ( , 1983).    
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,        -
 ( . 28 F).      (Tarlo, 1961)  

Rhinopteraspis –    .   
,      , 

    ( . 28 F, Or).     ,  
 -        -

     ,    .

. 34.     Protopteraspis vogti. A – , B –  
 (Kiaer, 1928). : Br –  , Or –  

, Orb – , Orog – , R – , V –  

  .  (Stensiö, 1964)   -
  ( )     

, ,  ,  ,   -
    ,   ,  -
   (    )  -
         (Novitskaya, 

1981; , - , 1986).
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  –     

    (   ,  
      )   ,  

 ,  . -     -
       -

,   .   ( )   
(« »)         

.        
  (       -

: . 28 F)      ,  
   .

   ,  (   ), -
  ,     ,   -
  .
  2000-          

    (Purnell, 2001). -
   ,      -

     .     
:       ; 

,     ;   
        -

  (   ).    (Purnell, 
2001),       , 

  (microphagous suspension feeders).    -
      ( , 2015 ).  

   .
       

   ,   -
,     .    

(Psammosteiformes:    )  -
     –   ( , 1965). 
         

       .
    ,    -
    ,  .  

           
.       , 

  « » ,     ,   
« »,     .   

       « », . .  -
     .

 ,  ,    
  (Purnell, 2001),   ,     

       .  
   (    1/10 )  ,  

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

 ,    .
,   (Janvier, 1974)  ,   
,    ,      
. - ,   . - ,  -

      . , 
   ,  ,   

 ,     ,    -
.    ,     -

  -  . , ,    ,  
       -

  (     , 
 , );      -
   .

PSAMMOSTEIFORMES. 

   (   )  350  
 ,     (Heterostraci) 

    .

. 35.  Drepanaspis gemuendenensis Schlüter   . 
   –  Turinia ( , 2015 )
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  –     

        -
.  . . ,       -

,   ,        –  
( , 1964).    ,    -

 ( , , ),    -
      (   

).        
 (Drepanaspis gemuendenensis) ( . 35, 36).   -

   :    
40–60 .   D.gemuendenensis ,  -

 ,  .     -
  .  (Gross, 1963).

. 36.    Drepanaspis gemuendenensis Schlüter (Gross, 1963). 
A –  , B –  , C –  . : Br –  , C – 

, D – , Orb – , P – , Porb – , 
R – , t – , V –  

   ,    -
  ,  ,    -

 .   ,    
    ( , ,  -

).        
 ,  .    
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   ( );   
        -

        ( . 37 ). -
        -   
       .   

        -
    ( . 37).    -

  ,      ( . 37 
D). ,    (    

,   ,  )  -
       .

. 37.        (  
, 1964: A –  , 1964; B, C – Tarlo, 1961; D – , 1956). A –  

: Yoglinia bergi Obruchev ( ), Psammosteus megalopteryx (Trautschold) ( ), 
P. falcatus Gross ( ); B –    Psammolepis venyukovi 
Obruchev ( )  Psammosteus megalopteryx (Trautschold) ( ). C –   

  (  ): Drepanaspis gemuendenensis Schlüter, Psammolepis paradoxa Agassiz, 
Psammosteus megalopterix (Trautschold); D –    : Pycnosteus 
palaeformis Preobrashensky ( ), P. tuberculatus (Rohon)
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  –     

      .  -
, ,       

   .  ,     ,  
 .    ( . 35),   

    .
      -

,   ,      
,        -
 ( , ). ,    

    ,   -
    . ,    

 (  ,  ,  , 
 )  ,      ,  

      , -
 .      (     

  )       
.        -

.    ,  , 
 ( )     .

       , 
      .  , -

  ,    ,  
 ,    .  , 

    ,      -
.

     ,   -
    (  ,   

).
      

 .          
   ,     -

      .
 ,     .  

,    ,   
      ,   

    ,    
     .     -
        

(Tarlo (Halstead), 1964, 1965; , - , 1965),    
     ( , 1964; , 2004). 

       -
 ,       -

 (    ),     
 ( ) .  ,   -

        -
.
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    : , , 
, , , ,  

  ( . 36).  ,    , -
,  (praerostralia:  Stensiö, 1958; , - -

, 1965).   ( , , ) 
   .  ,  -

.    ,    . 
     ,   . -

  .       
 (   ).     

    ,    . -
  ,  -  . 

Praespiracula .     -
   ,     

.         
   ;     (Pycnosteus  
.) ( . 37 C, D).

        
 ,   –  .  ( -

)      ,   -
.    ; ,   -
     (Psammosteus, Psammolepis).  

  .     -
  .  ,     

(Obruchevia, syn. Aspidosteus).      
,    .  (  -

)      (Pycnosteus, 
Ganosteus, Psammolepis),       

  ( , 1965). (     
, 2004).
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  –     

  

DIPLORHINA, 

   (Cyathaspidiformes, Amphiaspidiformes, 
Pteraspidiformes, Psammosteiformes)    , -

,  ,   ( ),   . 
      .  « » 

 .  (Gross, 1930)     -
 .       

  . .  (Tarlo, 1963, 1964; Tarlo, Isaaks et oth., 1963).
     : ,  Ctenaspis 

(Cyathaspidiformes),  Obruchevia (Psammosteiformes).   -
,       .

       -
  (Cyathaspidiformes: Allocryptaspis) (Denison, 1964).

   ,   , -
  . 38.       -
   ,      

    ,      . 
     ,   -

   ,  ,  (Cyathaspidiformes)  
       (Psammosteiformes).

. 38.     (Heterostraci) (Halstead, 1974). : 
cr.d –   ( ), m.l –   , l.l –  

CYATHASPIDIFORMES. 

     .  
   ( . 39).
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. 39.    .  . A – Poraspis sp., B – 
Anglaspis macculloughi (Woodward). :c.r – ,    

, cr.d –  , e.c –   , i –  

      ( -
),   .     -

  ,   .  – , 
   ( )   -

,   ,     -
 .       
 (  ; . 39, e.c).    

   ,    
 ,      ,   -

.        .  
      -

 ( ,  Poraspis).      
  ,    , -

     ( . 38, l.l; . 39, i). -
    ,   

    .      
 1  (Anglaspis, Liliaspis  .),     1,5  

(Allocryptaspis:  Denison, 1964).     
 0,3  (Irregulareaspis).

 .  ( )   . 
      -

.      ( . 40), 
     .   . 

    ,   -
   .   –  

  1 : 7–8 (Poraspis), 4–6 (Liliaspis), 10 (Irregulareaspis) ( -
    );    -

  Anglaspis macculloughi (2,5–3  1 )   Allocryptaspis laticostata 
(2,3  1 :  Denison, 1964).      

 ,   .
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  –     

. 40.     . A – Archegonaspis bimaris Novitskaya. 
  , x8. B –Irregulareaspis seretensis Novitskaya.  

 , x8. C – Liliaspis philippovae Novitskaya.   
, x8; D – Anglaspis macculoughi (Woodward).   , x~2,5. . 
,  2558/1. ,  – ,  ,   . : 

orb – , pi –  , s.p –   

     .   -
     .    -

       -
    Heterostraci. ,      

 (Listraspis)        
 (Denison, 1964),   .    
    (Aphataspis, Putoranaspis).

    ,   
( ),       -

 ,   .    
 ,     .   

    Allocryptaspis (Denison, 1960).
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,     ,     
  (Archegonaspis, Tolypelepis, Ptomaspis).

       -
 Irregulareaspis  Ctenaspis.  Irregulareaspis    -

  (1–2  ),    ( . 40 
B).  Ctenaspis      -

      .
        

  (Poraspis, Archegonaspis, Irregulareaspis  .),  -
   (Allocryptaspis).     

   ,    -
  (Anglaspis).     -

       (Gross, 1961).   -
        

 .        -
  ,     ( . 39 ).   
         

       .   -
   .

        
      . 

       . , 
 Anglaspis    .    

        
(Putoranaspis) ( , 1983).

.       -
  ,     

       ( . 41).  -
    .  . . , -

,    ,    . .  
 ,    ,   

« » (écailles) (Stensiö, 1958, 1964).    « » -
  ,     -

 ,     ( , 1983);  
    Tolypelepis undulata Pander ( . 41).

      ( -
)   ,       -

 .   .      
 ( , 1965)       

Cyathaspidiformes  Amphiaspidiformes,      
  ,    ,  -

.
 60–70-   XX      -
     , 

    (théorie lépidomoriale: Stensiö, 
1962).        -

       . -
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  –     

         (  
Chondrichthyes,  Holocephali).    -

        
   –   ( ).   

 –     –   -
  ? ,   -
     (    

),      -
.      , -

   ,   . 
    –     -

     ,  -
?

. 41.     Tolypelepis undulata Pander, 3,5.  
, . ,   (Kiaer, 1932). : orb – , pi – 

 , t – 

        -
 Tolypelepis.  ,     -

  ( . 41),    , -
    Cyathaspididae ( , 1945, 1968; Stensiö, 

1958, 1964; Tarlo, 1962a; Denison, 1964).    ,  -
    ,  , -

     .      
     ( , 1983).  

  ,     Cyathaspidiformes 
(Archegonaspis, Vernonaspis, Ptomaspis)   -

.      
  .  (Stensiö, 1964),   
   Archegonaspis,   Tolypelepis, 
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,   ,  Archegonaspis    -
 ,    ,    -

  ,  Tolypelepis.
          -

     (Bockelie, Fortey, 1976)  -
 (Ritchie, Gilbert-Tomlinson, 1977).   Anatolepis 

        
(  ).     ,    -

    . ,  , ,  -
 Anatolepis ,  ,    

.    .    -
    ,  -

         , 
 ,  ,  .  ,  

     ,     
 ,   ,     -

   –     – 
  .

       (Archegonaspis, 
Vernonaspis)     ( . 40 ), 

    ?   
 ,  ,       
 . ,     ,   –   

,   ,     -
.     ( ), . .   

 .    ,     
    (  

)        -
  .     . 

         
   . ,  Amphiaspidiformes, -
,      ,    -

        (Olbiaspis 
coalescens; Novitskaya, 1971).

 ,     ,  
      

   .    Pteraspidiformes, 
Amphiaspidiformes;  ,   ,    -

 .
 ,   ,  ,   -

     ,    
,     -

  .  ,    « -
»  ,      

     .
  Cyathaspidiformes    -

.         -
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  –     

,     (Poraspis, Liliaspis, Homolaspidella, 
Allocryptaspis, Anglaspis).    -

          
 –   .

     :  , 
  ,     

       -
  (  Tolypelepis).      

  (  ) .
 ,           

  ,     
   ,     . 

,  ,  ,   -
        .

 ,       -
  .         

«Cyathaspidiformes. ».     . 39.

AMPHIASPIDIFORMES. 

   . .  ( , 1939: 
Amphiaspis, Hibernaspis) , ,    , -

    (Novitskaya, 1971; , 1983; 1986; 
2004).

      ,   Cyathaspidiformes: 1) -
,   , 2)   

,   , 3)   , 
  -  , 4)   ( ).

       . 42. 
      .  
     (  1/3 – 1/4 

    : . 42, . , )    
( . 42, . , ).       

  (Amphiaspis).     ( -
)       .

   ,    -
         . 

 ( , )    ,  
    .    

  Amphiaspidiformes,    Cyathaspidiformes, - ,  -
  ,        

 , ,    Psammosteiformes ( -
, 1965).      
,    .     -

        ,  -
   (Novitskaya, 1971).
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. 42.    : A – Tareyaspis venusta Novitskaya, B – Olbiaspis 
coalescens Obruchev, C – Hibernaspis macrolepis Obruchev, D – Siberiaspis plana Obruchev, E – 
Lecaniaspis lata Novitskaya, F – Aphataspis kiaeri Obruchev ( , 1983). : 
c.l –  , c.p –  , c.s.p –   

, c.t –  ,      
, cr.d –  , i.g –  , r.l –  

, t –     

        
        -
.       -

       (Lecaniaspis lata) 
   ( . 42 ).     

    ( . 43 ).  -
    (Siberiaspis plana: . 42 D).
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. 43.   ( )   . A – Lecaniaspis lata 
Novitskaya,      , x8; B – Putoranaspis prima 
Obruchev,    , x8; C – Siberiaspis plana Obr.,   

, x6; D – Gerronaspis dentata (Obr.),       
, x16; E – Gerronaspis dentata (Obr.),      , 

x8; F – Angaraspis urvantzev Obr., , x6 (Fig. A, B, D, E  Novitskaya, 1971; C, F –  
Obruchev, 1964). : t –  

       ( . 43).  
     .  -

    ( . 44, 45, 46, 47).   
 ( ) ,   ,   -

.        ,   -
 .
       -

.      (Putoranaspis, 
Aphataspis)   :       

   .     .
      Boothiaspis, 

  .  (Broad, 1973),   -
 Prosarctaspis ( , 1983).  Boothiaspis   
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Prosarctaspis      .  -
         -

  ,    
.

. 44.      Obliaspis coalescens Obruchev (Novitskaya, 
1971). A –    (PIN  1489/98), x1.5,    

 ( ); B –  ( )      , x8; 
C –       (   ), x8. :  
t –    
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  –     

. 45.      Gabreyaspis tarda Novitskaya 
( ,   1925/4) ( , 1983, 2004). I –   , II – 

; A –       ( ), B –   
  , C –      

 ,     ,  
    .     -

   Eglonaspididae  Hibernaspididae.    
,   ,     -

  ( . 42,  . ,   . , ).    
  .      

   (Eglonaspis rostrata).    
      -

, ,      Lecaniaspis lata ( . 43, 
. , t).  ,    

 ,  ,  ,   
Allocryptaspis (Denison, 1953, 1960, 1964),   -

.
 ,   ,  -

      ( . 44, . , ).  -
    , ,     

,   .
      -

  :  ( . 48 , , D)   ( . 49 A, 
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B,C, D  .);            
   ( . 48 ).    -

       -
   ( . 48  49).     

 (1–2,5 : Lecaniaspis, Empedaspis, Eglonaspis, Hibernaspis) 
     , -

     ( . 49, . B, C, D).  
       

 ,     
( . 42, . , ).  ,    -

,         -
    .   -

   Kureykaspis ( . 48 ).    
  Edaphaspis:     , 

  –       ( . 48 ). -
   (  )   
  Siberiaspis plana ( . 42 D).    

   :   -
 ;     ,   . 

      , -
     . ,  

   ,     
     .    

 ,       ( . 42 D, i.g). -
 –      ,    -

 (Cyathaspidiformes, Pteraspidiformes).    
    ,   -
   ( . 42 D, t; . 49 F; i.g, t).

,   ,    -
 .   :    -
, , , ,   

.  Amphiaspis    « -
» ( , 1939; , 1983: . X, . 1).   -

     ,  -
   .      

,       (Argyriaspis: 
. 47 , ).     -
  .       

( . 44 , ).
   Olbiaspis coalescens    

, ,        ,  
   ( . 50 A, B, C). ,  -
  ,        -
,  ,      -

 .
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  –     

. 46.     Empedaspis inermis Novitskaya ( , 
,  1925/46). A –  , x1; B –      

,  x8; C –        , x8. :  
orb – ,  pi –  

    .     
    . (    ). 

       
     .   -

   ,     -
 .      

 (Olbiaspis, Angaraspis,    Gabreyaspis). 
          -

 (     ,  ) 
  ( , Gabreyaspis).     

   1 – 2 – 5 ,  -
 ,   ( . 51).    -

     ( . 44 , ).  
          -

 (Olbiaspis coalescens Obruchev).
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. 47.      Argyriaspis tcherkesovae Novitskaya. A – 
      , x8, B –   

   ( , 1986), C –     , x8. 
: orb – , t –  

        
Gabreyaspis tarda Novitskaya (  ,  1925/4).   

     ,    
 ( . 15, 45).       -

    ,     
  ( . 45).

       (Tolypelepis) 
,        -

,  Tolypelepis.    ( )  
       -

.  Tolypelepis      -
  ( . 41).       

  .      -
      , ,  -

     ( . 41).  Gabreyaspis ( -
)  :     (  
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  –     

 Tolypelepis) ,      ,   Gabreyaspis 
         -

 ( . 15).  ,      
    ,  . -

  ,  ,    , 
   ,      -

  .         
   (Prosarctaspis, Aphataspis, Putoranaspis, 

Boothiaspis).

. 48.       ( )   
 (  ). A – Gabreyaspis tarda Novitskaya, B – Tareyaspis venusta Novitskaya, 

C – Kureykaspis salebrosa Novitskaya, D – Olbiaspis coalescens Obruchev, E – Edaphaspis bystrowi 
Novitskaya, F – Tuxeraspis varicostata Novitskaya. : c.p –   

, c.s.p –   , c.t –  ,  
     , i.g –  , 

t –  
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. 49.          
(  ). A – Gerronaspis dentata (Obruchev), B – Lecaniaspis lata Novitskaya, C – Empedaspis 
inermis Novitskaya, D – Eglonaspis rostrata Obruchev, E – Aphataspis kiaeri Obruchev, F – 
Siberiaspis plana Obruchev, G – Argyriaspis tcherkesovae Novitskaya.   ,  

 . 48

        -
  Psammosteiformes.      -

 (Psammosteus falcatus, Psammosteus megalopteryx, Psammolepis 
abavica)  ,     -

 ( )  ,     
  ( , 1965) ( . 50 D).   

   ,     -
   .   

    .  ( )   
   ( . 50 A)  ,    

( . 50 B, C).
 ,     ,  

 ,   , ,   -
     ( , Ganosteus).  

,       ( -
 Psammolepis, Psammosteus)   ,  

     .   -
    ,     -

 .



82

  –     

. 50.       (Olbiaspis coalescens 
Obruchev: . A, B, C)       : Psammosteus 
megalopteryx (Trautschold), . D. A, B –   ,  C –   

  , D –   . : t.c – 
  ,  . C –    , 

t –  

,      , 
        

       ( . 50 A, B).  
,         

 -        
   ,  .   -

     ,      -
   ( )     (  

 ).      .   
   Psammosteus megalopterix ,   -
      ( . 50 D).    

 ,       
    (     

   ),     
,   .
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. 51.    Gabreyaspis tarda Novitskaya.  – ,  1925/4; 
, . ;  , -  . A –    

(  ), x4; B –    (  ), x8; C – 
 , x8. : poc –   

     , -
 .      -

 ( . 42, c.s.p)    ,  -
     ( . 42, c.t).  

  ,     ;   
     .  -

           -
. ,      3  4,5   

    Tareyaspis venusta.     
      (Amphiaspis),   

 (Pteraspidiformes)   (Psammosteiformes).
   ( )    

  ,  ,   -
      .  -

      ,  -
  –    ( . 42, c. l). 
      1 .   -
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      ,  -
 ,  ,     (Putoranaspis 

prima).      (Pelaspis, Tareyaspis, 
Aphataspis  .),  – .  ,    -

   ,       
(  )   (Hibernaspis) ( . 42 ),   

   .
  ( )   .    

        1/3  -
  .

        
 :

1.    ,    , 
     . ,  

      -
    ;    

   .    
        
           

   .
2.        

       -
   .   -

       ,  -
        ,  

  .      
,       -
     .   

   ,       
  (Eglonaspis, Lecaniaspis),   -

,    ,   -
   .

3.    ,   ,   -
,      ,     

,    (Siberiaspis plana Obruchev, 
Argyriaspis tcherkesovae Novitskaya  .).  ,  -

        -
   ,      -

  .

PTERASPIDIFORMES. 

  (Stensiö, 1958, 1964; Denison, 1973; White, 1973; 
, 1986, 2004;  .)   ,    -

    ,     



85

 

.      ,   -
 ,      -

    .
  Pteraspidiformes     ,   

Cyathaspidiformes  Amphiaspidiformes,     
  .     Psammosteiformes 

(Gross, 1930, 1933 ; , 1955; Heintz, 1957; Tarlo, 1964, 1965; Orvig, 
1968;  .).    ,   -

  ( ) ,    -
 ( , 1965)   (Wills, 1935),    -
.         
       

 Cyathaspidiformes  Amphiaspidiformes.
     :  

      -
  ( . 52 B, E).     

 ,     .  
        -

.   : 8–12  1 .    
 .  ,   ,   

 (Gigantaspis)     ,  
, ,    ( - , -

, 1977).  ,     
(     3 ),    

    (3  1 ),   -
  .

,   ,  . -
    Protaspis (Cosmaspis) transversa.  
        

,    (Denison, 1970).   -
      -

,       
.      ,    

  ,        
 .

,   ,     .
      -

;      .   
        . -

  ,       
  ,  –    -

  .
      -

 .     (   -
)     .  -

       (Althaspis, Europrotaspis). 
      ,    -
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  –     

 ,      .     
         ( . 53 ), 

        , -
   ( . 53 ).     

     , . .    -
  ( . 53 ).

. 52.    . A – ? Protopteraspis sp.,   
 ,      

 . . ,  2558/14 ( , 1983). B –   , 
 , x6; C –   ,   x3. , -

;  , ?   . D – Zascinaspis heintzi (Brotzen),   
  , x8. . ,  3592/22; , . ;  

,  . E – Podolaspis lerichei (Zych), , x8; . , 
 3592/75; , . ;  ,   (D, E  , 

1983). : O –  , orb – , pi –  , R – 
 , ifc –   , soc –   
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. 53.     : Althaspis sapovensis Novitskaya (A, 
B)  Dnestraspis  rma Novitskaya (C). A –    ; B –  

 ; C –   ,     

       -
  ,     -

-        -
 .    (     

  )     ,    -
     .  ,   , 

       , 
       -

.          
     -

    . ,   
        -

     :    
 (    ),       

.        
        -

   – , , , -
.        -

   ,     
 .

       
   . ,  Europrotaspis,    

 ,    ,    
 .      (   -

)  Althaspis,     
 .

   ,  ,    -
,  , ,   ,  -

     ,    
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  –     

       ( . .  -
  ).        

      . ,    
  ,   , -

 (Hibernaspis, Eglonaspis, Edaphaspis)  -, -
   , . .    

  .      -
        

(Amphiaspis).       -
     .

PSAMMOSTEIFORMES. 

 ,    ( ,  -
 Drepanaspis),  ,  -

,  .       
    ( , 1964; , 

1965, 2004).     -
         -

 .
   ,   -
        

  . ,    
      (  

    ),      
;       , -

, ;        
    (Gross, 1930, 1933a; , 1941; , 1955; 

Stensiö, 1958; Ørvig, 1958, 1961; Tarlo, 1962, 1963, 1964; , 1965, 
2004;  .).

 ,     , -
   16  ,    -

: Schizosteus (2 ), Pycnosteus (3 ), Ganosteus (1 ), Psammolepis 
(4 ), Psammosteus (6 ).    -

     ;   -
,       

  ( , 1965).

   Psammosteiformes    -
 : ,        

( ).
 ,     ,  -

  –   ,    (  
 :  Obruchevia  ).   

  , , ,  . -
    ( . 54).     
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  ( . 55 ),     -
   .     ,   

    ,    ( . 54 
).        

 ( . 55 B, C, D).

. 54.     .    
 Psammosteus megalopteryx (Trautschold), x6. A, C –  , B – 
  ( , - , 1965: . LXXXIII)

        -
,  ,  ,    

  ( . 56).   ,   
,      -

 ( , Ganosteus stellatus).
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  –     

. 55.       . A – Psammosteus 
bergi (Obruchev).   , x6. B – Psammosteus praecursor (Obr.). 

 , x6. C – Pycnosteus tuberculatus (Rohon),   x6; D –  , x6 
( , - , 1965: . LXIII – A; . LXVIII – B, . XXX – C, D)
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. 56.       Ganosteus stellatus 
Rohon, x6 ( , - , 1965: . XXXII)

     ,  
 ,        

.     ,   -
  -   -  (Psammolepis Agassiz, Psammosteus 

Agassiz) ( . 57).
    ,   (Pander, 

1857),    ,      
(Owen, 1840–1845),     ,   ,  -

         
 .       

    ,  ,   
     .     -

 .     (Tarlo, 1960 b),     -
         

      (Tarlo, 1964) 
( . 58 B, C), . .     . ,  -

         
  .   -

       ,  
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  –     

     ( ) 
 (Tarlo, 1964)         

       (Tarlo, 1962b, Tarlo, 1964).     
        (mineralogical composition), -

   ,        
  .      -
:       , 

  ;      .  , 
       (     

). ,  Tarlo, ,      
 (the dentin was exposed at the surface) (Tarlo, 1964).   
  ,     -

           ,  
    (  ).

. 57.    . A – Psammolepis sp.,   , 
x6; B – Psammosteus sp.,  x6 ( , - , 1965: . LXVI)
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. 58.   . A –     (random – ) 
        , x60. 

B –      Tartuosteus maximus Mark,  
 , x120; C –   , x250 (L.B. Halstead Tarlo, 1964: Pl. VI,  g.1 – A, 

Pl.X,  g. 4, 6 – B, C). : asp – 

 ,      -
   ,     ,    

     ; ,     -
.      ,  ,  

.
 .    Traquairaspis (Heterostraci) -

 (Gross, 1961)   ,   -
 ,     .  

    (Gross, 1930)    
 “wucherdentin” (  .wuchern –  ,  

).        (Tarlo, 1961, 1964) 
 (eruptive – ,  –  ).  

  (Tarlo, 1964),  ,   (  
     )   
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  –     

         
 .      -

  ,    ,  (wear down) ,  -
  (Tarlo, 1964),     

        -
 .  ,     

         
.       -

  ( ,    -
),   .

      « -
» (“blisters”)  ,     -

  –  « » (patches) (Tarlo, 1964,  -
  Gross, 1935; Heintz, 1957, Stensiö, 1958  .).   

     Psammolepis paradoxa Agassiz ( -
, 1965).     3,5 – 9 . -

   ,   - , 
 , ,    .  -

      ,  
   ( . 59 ).  ,   

    ,    
        ( . 59 ). -

      .  -
     .  -

 (     )    
      Picnosteus tuberculatus 

(Rohon) ( . 60 ).
        

  Ganosteus stellatus Rohon.    -
  ,   ,      

      -
  ,   ,  ( . 56).    

       
,  -    ,    

   ,    -   
 .

  ,  , , -
 1   .    ( . 61 )   

       . -
       , -

    ( . 61 , . 62).  -
    1/3     ( . 61, 

62).    .    
   ,  ,   -

  ( . 60 , 61 , 62).      
 .     
    ( , )   
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  ( )  -  ,  -
  .         

.  ,      -
  Ganosteus stellatus       -
 .       (Arthrodira) (Tarlo, 

1964).

. 59.      Psammolepis paradoxa Agassiz. A – 
       « » , x16, B – 
    , x150 ( , 1965 –  , -

, 1965). : res.d.t. –    
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  –     

. 60.      Pycnosteus tuberculatus 
(Rohon). A –  , x32; B –    

    , x150 ( , 1965 –  , - , 
1965). : den. l –   (  ), res.d.t –  
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. 61.      Ganosteus stellatus Rohon. 
A –   , x16; B –        
( , 1965 –  , - , 1965). : plon.d.t –  
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  –     

. 62.        Ganosteus 
stellatus Rohon, x16 ( , 1965 –  , - , 1965).    

     

     -
  .      -

    (Gross, 1935).  
     ( )   -

    (Ørvig, 1961).  
,    .  -

         
 ,   , ,  . 

        -
         

  (Bystrow, 1939). ,     
 (  ),       
     (Tarlo, 1964: White, 1952).

 ,  ,   :  -
        -

        ,   , 
         ( -

)      .
 .      -

   (Tarlo L.B. and Tarlo B.J., 1961)    
(pleromic or in  lling  .  ll – ),  . 

       
    .     -

,   ,   -



99

 

         
  (Tarlo, 1964).    

   ( )    (  -
) ( . 63).      

  ,    . 
,      ,  

       ( . 63). 
  ,       

   .      , 
  .   ( )   -

 ( )      ( . 61 )  
    .      

   ( . 64).      -
   ,      
    ( . 60 , 65, 66 ).   

      .   -
       ( . 60 , 65, 

66 ),          , -
,    ( . 65). ,  -

     .      
   -   ,  -

         
      ,   , 

   ( . 65).   , - ,  -
     ( . 60 , 66 ).

. 63.       
 Psammosteus megalopteryx (Trautschold) ( , 1965 –  , -

, 1965). : d.t –  , pl.d –  
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  –     

. 64.     Psammolepis abavica -Kurik ( , 
1965 –  , - , 1965). : bas.l –  , d.t –  

. 65.      Pycnosteus palaeformis Preobrazhensky 
( , 1965 –  , - , 1965). : bas.l –  , d.t – 

 , den.l –   (  )
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. 66.        Psammolepis paradoxa 
Agassiz     Pycnosteus pauli Mark. A – Psammolepis paradoxa 
Agassiz, x150; B – Pycnosteus pauli Mark, x32 ( , 1965 –  , - , 1965). 

: asp – , den.l –   (  )

        -
.       , 

   .      « -
» (Gross, 1961) ( . 66 ).     -

  .      
 .

    ,    -
 (    )   (Stensiö, 1927; Gross, 1930, 
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  –     

1935; Ørvig, 1958 b; Bystrow, 1955).     (Tarlo, 1963 a), 
        

    ,   -
   (  ).      -

    ( )   
     « »    -

 (Tarlo, 1964).      
  ,       ( : 

Tarlo, 1964).
,    -

   Heterostraci  ,     -
.        . -

,  Ganosteus stellatus    ,  , 
    ( ,   

 – ),      .  
   ,   ,    

Astraspis,    .    
   ,     (Ørvig, 1951, 1958 a).  

     Obruchevia [Aspidosteus] (Tarlo, 
1964).      –     -

    .
   ,     ,  

       .    
     ( . 61 , 64, 

65).        ( . 61 , 64)  
 ( . 65).     , 

      Heterostraci.   
     .  , 

   , ,  , 
   :     -

    ( ) ,       
( . 60 , 66 ).
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* * * *

   ,    Agnatha, -
      : 

,   .       (Tarlo, 
1964).     Eriptychius  ,   
        -

  .      
     ,       -

,   ,  ,  
      .    -

  ,        
(retreated)  . ,    (   

)      ,    -
,      Eriptychius   -

,   ,       
 . ,        
        – , 
  ,    -
       .

       
Astraspis (Heterostraci).          

         . 
   Astraspis  ,    -

,   ,      , -
     (Tarlo, 1964).   ,   
  ,    Astraspis    -

    ,      -
   ,   .

      ,  -
       

           
,      (  -

, )    .
    , -

 , - ,  ,   
(Tarlo, 1964)        -

.       ,  -
    .  ,   

  :     (  ) 
        

  ,      
(Pautard, 1962; Tarlo, 1963b; Westoll, 1963).    

     ,   -
 .          

    (Tarlo, 1964).   
  ,     Cyathaspidiformes. 
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  –     

    (Cyathaspis cf. acadica, Allocryptaspis 
laticostata),       -

,  (Denison, 1964)     
       -

   .    ,  
       -

     (Denison, 1964,   
  Gross, 1961).
 , ,      

 ,         (  ?) 
 .

  
 (HETEROSTRACI)

 (   )  -
,    (Diplorhina: Heterostraci),   -

   .  -   
     .  (Stensiö. 1926), -

    (Pteraspis  Poraspis)  
.  . -  (Säve-Söderbargh, 1941)  

       -
    ,    -

. -   -
        

 .  (Holmgren, 1940, 1942).   
  ,    , -

 –     , -
,     (Cyathaspidiformes).  -

       
(Petromyzontidae)   ,  , 
    . -

  ,   ,    
, ,       -

  (A. Heintz, 1962; Tarlo, 1961, Whiting Halstead 
Tarlo, 1965; , 1983, 2002, 2004, 2015 , 2015b; Novitskaya, 1981, 
1993, 2015; , - , 1986  .).

 ,      
  .   ,   -

    (    Heterostraci) 
    ( .     -

).
    (Heterostraci)  -

   ,    . -
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,    ,   -
   ,   . -  

       
 . (        

    ).
 ,     -

 ,    -
      (Säve-

Söderbergh, 1941; Holmgren, 1942; Stensiö, 1958, 1964; Denison, 1964). 
       ( -

  )     
 –   .      

    .   -
  ,  ,  . 

   ,   Cyathaspidiformes, 
       

(Elasmobranchii) ( , 1983, 2004).    
    .

CYATHASPIDIFORMES. 

      ,  
   .      

 .      -
,     ,  

    ,   -
  ,     -

 .  ,     -
    ,   -

        ( . 67 ). 
     ,   

  ( . 40 C).      -
  -      -

    .    
     : -

          -
.   ,   , 

      ( ,  Liliaspis: . 40 
C, . 67 ).

     (  ) -
     ( . 67).  
 (soc)       

 ,        , -
  ( . 68 A, C),      

( . 67 A – C, . 68 D).    
    –    (mdl, 
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  –     

ldl, . 67, 68).       
   ,   -

       (Denison, 1964; -
, 1983).     ( . 68 C, D; B). 

   (ldl)     
 ,    (ifc, 

. 68).       
      -

  ( . 67, . 68 D, cm.so).  -
   (Archegonaspis, Ptomaspis, Americaspis). -

     ,  
 .       

 ( . 68 D, cm.pp).   -
      ,   

  . ,        
  ,   (Liliaspis);   

     Anglaspis (Kiaer, 1932).  Liliaspis, 
     ,  
      -

  ( . 67 A, B, ldl),   (ifc), 
       

  .    
         .  

       (Placodermi, 
Crossopterygii, Elasmobranchii).

 Cyathaspidiformes      
,        -

  (   Poraspis).    -
    (Liliaspis: . 67 A, 

B, cpd).        
  .    -

       .   
    .     
 ,  ,   -

,     Poraspis (P. subtilis, P. cf. elongata: 
Kiaer Heintz, 1935). ,      -

     -
,  (   )     Poraspis  

.
      

 (Irregulareaspididae).     
   ,   -

  ( . 69).     -
.         

(Irregulareaspis: . 69 B),      -
   (Denison: . 69 A).
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. 67.         . A – 
Liliaspis philippovae Novitskaya ( , ,  3198/1). . ,  , ; 

,  . B –    ( ), C – Poraspis Polaris Kiaer (   
 , . ,  2558). : cm. dl –  
 , cm.dm –   , cm.so – 
  (   ), cpd –  

  , d.sp –  , ifc –  
, ldl –   , mdl –   
, orb – , pi –  , soc –   ( , 

1983, 2004)
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  –     

. 68.        . A – 
Archegonaspis bimaris Novitskaya ( , ,  3048/1), B – Tolypelepis undulata Pander 
( , ,  257/592), C – Ptomaspis canadensis Denison, D – Dinaspidella robusta Kiaer. 
(  – , 2004; B –    Kiaer, 1932; C –  Denison, 1964; D –  Kiaer, 
1932). : cm. dl –   , cm.dm –  

 , cm.pp –  , cm.so –  
, ept.c –  , ept.l –  , ept.r –  

, ifc –  , ldl –   , 
mdl –   , orb – , pi –  , soc – 

  ( , 2004)

     .  -
   ( . 70).   (poc)  -

       .  
 V- .     

        -
 , - ,     

(Denison, 1960, 1964, . 152).     
(   )    .    

     V-   (vm).  -
       ,   
  .   -

 ( . 70, cm.vl)   ,   
    .  (  

 )    ( . 70).    
 ,       -
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  ( . 70, lvl).      
 ,     -

     , . . -
        . 

    Pteraspis ( )  Allocryptaspis ( -
) (White, 1935; Denison, 1960).

. 69.        . A – 
Dikenaspis yukonensis Denison (  Denison, 1964), B – Irregulareaspis complicata (Kiaer) (  
Kiaer, 1932). : pi –  , pf? – , , - , 
n.profundus (    Denison, 1964    , soc).  

   . 68

. 70.        . A – 
Tolypelepis undulata Pander (     Märss, 1977), B – Poraspis 
polaris Kiaer (        ), C – 
Anglaspis insignis Kiaer (    Kiaer, 1932). : cm.vl –  

  , lvl –   , poc – 
 , vm –  
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  –     

 ,      -
  ,    . 
      (Anglaspis, Liliaspis). -

    .  -
  V-   ,   

    .  -
      -
,   (Irregulareaspididae).    

( )  ,     ,   -
,      (Argyriaspis).  , 

       -
 .

    .  -
       -

  ( . 67 )     ( . 68 A, , 
soc).      -

       (Stensiö, 
1926, 1958, 1964; Säve-Söderbargh, 1941; Holmgren, 1942 Denison, 1964; 

 .), ,     ,   
«  »,   .   ,  

,     .  -
  Poraspis (= Palaeaspis)  ,   -

,     Pteraspis, 
    (Stensiö, 1926).  

,  ,    (Kiaer, Heintz, 1935) 
    Poraspis «  » 

(pineal branches).    ,   –   
       -

 ,  ( ) .  -
,     -  (Säve-Söderbargh, 

1941),     (   -
 )    ( . . 71), 

         
        -

  Gnathostomata.  (Holmgren, 1941)  
       -

 , . .   .
      -

      .  -
     , -
    .

       ,   -
    (Poraspis  Pteraspis), -
    .      -

       
   .  Cyathaspidiformes  Tolypelepis ( . 

 – . ), Americaspis ( . , ), Ptomaspis ( . ; 
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,  : Denison, 1963), Archegonaspis ( . , -
).       ( . 68 A-C):

1.        . 
        -

 .     -
      -
 . ( . 68 B, soc, mdl).

      -
     , 
,    Dinaspidella robusta ( . 68 D, 

soc, mdl).
2.          

   ,    
       

( . 68).
3.  ,    (   )  

   .     -
   – Poraspis (   Stensiö, 1926, Säve-

Söderbargh, 1941) ( . 71).     Poraspis -
    (Kiaer, 1932; Denison, 1964, 

 Kiaer, 1932; , 1983,   ) 
( . 67 ).

. 71.   Poraspis (  Säve-Söderbergh, 1941). : ldl – 
  , mdl –   , pi – 
 , soc –  , x –    

   

     ,   -
  Cyathaspidiformes       

  ( ).   Cyathaspidiformes  
       -
  ( . 67 A, B).      (  

  )      -
   ( )   -



112

  –     

,          -
 .        

     
    ( . 68 soc, mdl).   

        
 ( , 1983).

    ( )   -
   (Cyathaspidiformes) -

       
(Amphiaspidiformes) –      -

       .
,      (Stensiö, 

1926),  ,      -
        -
 (Stensiö, 1958, 1964).    ( -

 1926 ),    ,  
    ,  

   . ,    -
       , -

        
 , ,     

   .  ,     
     , 

           -
   (Stensiö, 1964, . 299, 348).   -

    Tolypelepis.     . 68 
B.  ,    ,  

  :       -
  ( . . 68 B),    ,  

  ( . 68 B).   -
  ( )       

 ,      
   .   -

           
    ( , 1973, 1974). 

      -
,  ,  ,    -

.   ,      
      ( ),  

        ,   
   ( ).
      -

  .     (  Squalus 
16,5 ; Holmgren, 1940)    ( ) 

  ,     -
     ( . 72 , soc).  

      , 
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. .     ,   Cyathaspidiformes  
  (  « » ,  ).  

,       -
      -

  ( .  72 B  . 68 ).     ( -
 22 )      
,      ( . 72 , soc).  -

     ,  -
        ( . . 68  72 

, soc).        -
    ,     -
  ( . 72 ).     

     ,    
  ,    ,     -

  ( . 72 A, D);     
        ( . 72 D). 

  (  )   -
   Cyathaspidiformes     

-        
    .  ,    

       
  ( . 67),        -

 .      -
   (White, 1935);       

 Allocryptaspis (Denison, 1964, fig. 152).
      ( . 72 E) 

       ,    -
  .      

Cyathaspidiformes      
 ( . 72 :  24,5 ,  Holmgren, 1940).  

      ,   
     ,    

 ,    ( . 72 C, E).  
  ,  -

    ( . 72 E, cso), ,   
:          -

 ( . 72 ).
       -

    ( . 72 E, D).   
 (   )    

    ( . 72 , D, A, soc).   
         -

    . ,    
       (Pteraspis  .). 

          -
   ,   

  ( . 72 , soc).
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  –     

. 72.          
   . A – Squalus acanthias (L),   (  

Marinelli, Strenger, 1959:         ), 
B, C –  Squalus (B – 16,5 , C – 24,5 ,  Holmgren, 1940), D – Squalus 
acanthias,   (  , 1977), E –  ( ) (  , 
1983). : au –  , cm1-4 –    

, c.md –  , c.jug –   ( ,  
), cso –  , cv –   , 

d.end –  , e – , hc1, hc2 –     
 , ifc.ot, ifc.pt, ifc.sb – ,    

   (   g. B –   ), ldl –  
 , lvl –   , mdc –  

 (   g. B – ), mdl –   , mp –  pitline, 
na –  , orp1 –  , pc –  , poc – 

 , soc –  , stc –  , 
V1 – nervus profundus
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        -
      .   

( )    ,   -
  ,    (Stensiö, 1964).  
      ( , 1977).  , 

         ,    
,         .   

        , 
      ,  

  .      ,  
       

   ,     ,  
 .     ,    

      -
 ,   ( . 72 B, C).  -

     (   , . .  
  )      .

  (ifc)  Cyathaspidiformes  
   ( . 72 , ifc.pt).    (Tolypelepis, 

Archegonaspis)  ,       -
   ( . 68 A, B, ifc, ldl).   -

        
  ( . 72 ).   -

  (lvl)    ( . 72 , poc). -
   ,     -

,       ( . 72 , ifc.
pt),   Squalus     -

 ,     ( . 72 B, ifc. pt). 
         

  ,     (Holmgren, 1940), 
      ( . 72 A, D, ifc.sb).

     . -
   (     ) 

      
  ( . 72 E, A, ifc.sb, ifc. pt).     

  -  ,    ,  -
  ( . 72 , , ifc.sb, soc).   

        -
  ( . 72 E, ifc.pt, ldl; . 68 , , ifc, ldl).

    (ldl) -  -
    .     -

     , ,  -
       -

   .       
(Gardiner, 1963; Gall, Grauvogel, Lehman, 1974).    -

  (ldl)       
 (ifc.pt)   (soc) ( . 72 , soc, ifc.pt, ldl).
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  –     

  ,  ,      -
 (  )     

  (Holmgren, 1942),   (Heterostraci)  
Petromyzon.       -

        (   
.)       ( . ).

 ,      -
        Phlebolepis 

elegans. .  ( , 1979)     -
   ,   .  , 

     Phlebolepis  
 ,   .  -

        Ph. 
elegans.    ,    

 ,       -
  .

      -
   .   Rhinobatos halavi  Squalus 

acanthias      , -
          

(Johnson, 1917; , 1977,    ).   
      -

     -  .
     ,  

 Cyathaspidiformes.    ,   
        

 ( . 73, cm1),     pit line (mp) -
 (Osteolepis macrolepidotus)   (Perleidus madagascariensis) 

(Säve-Söderbergh, 1941).   Squalus ,  -
     (   ,    )  
   Squalus    -

  ( . 72 , stc, mp). .      
  (stc)   pit line (mp).   . 

 (Johnson, 1917),   . . , 
  (mp,  )       -

,    ;    (stc)  -
 .        

  ( , 1977).    
    ,     

   .
       
     Gnathostomata     -

  .    , 
 ,      -

 ( ),   ,     
       -

  ,  .
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. 73.      Poraspis (  Denison, 1964). : 
br –  , cm1-4 –  , cm.so –  , 
ldl –   , mdl –   , 
scc –  , soc –  

     (Heterostraci: 
Cyathaspidiformes)  ,        

.
- ,    -

        ( ).   
  .       -

    ,      
     .    

         
      

(Diplorhina)     . -
 (Cyathaspidiformes)      -

,      -
,      -

.  ,        
      .

- ,       -
   (       -

),       ,  
   ,      -

   .       
    .

AMPHIASPIDIFORMES. 

       -
  (   ).       -
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  –     

   ( . 74, poc).     
        

(Siberiaspis, Argyriaspis, Olbiaspis  .) ( . 75).    
          ( . 75 

).    ,     
  .        

   ( . 75)     .  
         -

. ,       ,   
 .

      , -
    (Eglonaspididae),   

  76  77.     -
   ,   – ,  

  V- .    , , 
 (    ).  -

 ,       .  
  ,    -

 (Tolypelepis, Archegonaspis).

. 74.          
Gabreyaspis tarda Novitskaya.  – ,  1925/4; ,  , . ; 

 , -  . : poc –   
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. 75.        . A –  
  Siberiaspis plana Obruchev (   ,  1489/6), B – , 

        
  Angaraspis urvantzevi Obruchev (   2573/2), x1).   

,  – , cdl –  , cdm –  
 , cpp –  , cm.dl –   

, cm.dm –   , cm.vl –  
 , cm.vm –   , ifc – 

  , ldl –   , lvl – 
  , lvm –   , 

o –    , orb –  , pi –  , 
poc? –  (?) , soc –     
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  –     

. 76.          
( , 1983). A – Prosarctaspis taimyrica Novitskaya (  , ,  1925/3), B – 
Gabreyaspis tarda Novitskaya (  , ,  1925/4), C – Gabreyaspis tarda Novitskaya, 

   , D – Putoranaspis prima Obruchev  (  
, ,  1489/214), E – Aphatasis kiaeri Obruchev,   . , 

 1489/120, F – Olbiaspis coalscens Obruchev,    ,  1489/4 
  ,  1489/74  76. : br –  , mdl – 

  , prps –  .  
 .    . 75

      -
    ,    ,   -

    .     (   
) .   ( . Eglonaspididae),   

     (Empedaspis, Pelurgaspis), -
   ( . 77 C, D).  ,   

 (Lecaniaspis lata),       -
      ( . 77 B).  
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Lecaniaspis      –  Gerronaspis ( . 77 ) 
  ,      Lecaniaspis  -

    ,  -
   .       

Lecaniaspis     ( . 77 B, ifc), -
      , 

  Gerronaspis ( . 77 A, B, ifc).

. 77.          
(Amphiaspidiformes: Eglonaspididae). ( , 1983,  ). A – Gerronaspis 
dentata (Obruchev),   . ,  2573/13,   B – Lecaniaspis lata Novitskaya, 

   ,  2573/3   ,  2918/4  1489/308, C – 
Empedaspis inermis Novitskaya,   ,  1925/46, D – Pelurgaspis macrorhyncha 
Obruchev,   ,  1489/3. : br –  , t.or – 

 .   .    . 75  76

   (   )   
 ( . 76, 77 , ifc)      -

  .      -
      praespiracula ( . 76 A, 

B, C, ifc).
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  –     

       
  ,     -
    . - ,    

   .    
      

( . 76).       -
,      ( . 77 A, ifc).

  ,   Putoranaspis prima,   
    ( . 76 D, soc),   -

.       ,  -
        -

 ,    ( . 76 D, E: ifc, mdl).   
    .

   (ldl)    -
    ,     

( . 76, 77, ldl).    , ,   -
 .           

( . 76, 77 A, ldl).      .  
           

.      -
         ( . 76 E, ldl). 

       . -
   ,    .

   (mdl)    
( )  ,       , -

  .      
  ,   ( . 76, 77, mdl).  

       -
      .    ( , 

, )  .      -
 ,     .

  (cm.dl, cm.dm)   -
,       

    ( . 76, 77).   -
    .     

,           
    (mdl)     

     (ldl) ( . 77 B, C). -
   .      -

;     V- . 
    ,    -

 .
         -

    ,  -
,      

( . 78, 79).
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. 78.         
A – Gabreyaspis tarda Novitskaya (  , ,  1925/4),  B – Olbiaspis coalescens 
Obruchev (   .  ,  1489/76  101), C – Pelaspis teres Novitskaya 
(   ,  1925/71), D – Tareyaspis venusta Novitskaya (   . 

  1925/10  72). : cm.vl –   , lvl – 
  , vm –   , poc – 

  

  (poc)  V-    
   (    ).   
   ,  , ,  . 

           ( . 78 C, 
poc).        

     Cyathaspidiformes.
   (lvl)    -

  (Tareyaspis, Lecaniaspis:  78, 79)     -
 ,         -

   .    .
    V-   -

  (vm),       
.        

( . 79 B, vm),    .    -
,      ,  Lecaniaspis 

lata.
        
  ,    

   ( . 78, 79, cm.vl).   
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  –     

  . .     Amphiaspis ( , 1939, 
1964).         

        
  (Stensiö, 1964).

. 79.         
A – Gerronaspis dentata (Obruchev),   , ,  1489/7  . 2574/3; 
B – Lecaniaspis lata Novitskaya,  . ,  2918/4  2918/5; C – Argyriaspis tcherkesovae 
Novitskaya, .   1925/26  38; D, E – Putoranaspis prima Obruchev (D – , 

 1489/232, E – ,  1489/231):      
    . :  –    

, t.or –  .       . 78

      ,   
       -

    (lvl) (Novitskaya, 1971, , 1983). 
         -
    ( . 79 C, E, cm. vl).  , 

,         
 Heterostraci,    .

        
 ( , 1968).     . 
      :  
   Siberiaspis plana ( , ,  1489/6) 

( . 75 )        
Olbiaspis coalescens, Angaraspis urvantzevi, Argyriaspis tcherkesovae. -

       Siberiaspis plana 
( . 75 ).      -

   (cpp).     -
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 ,   .    
 .      ( -

)     (Dinaspidella robusta).  
       (cpp)  

Siberiaspis (     cdm: . 75 )  
   .   Siberiaspis  -

    (soc),    -
       .   

   (soc)     ( . 75 ). 
      . -
        

     .    -
      ( . 75 , 

cm.dl).  ,       
       -

  Cyathaspidiformes.      -
 cdl  cdm ( . 75 ).     -

    .   (cm.
dm),     (  -

)      
Cyathaspidiformes.

       -
    Olbiaspis coalescens, Argyriaspis tcherkesovae  

Angaraspis urvantzevi ( . 80 , , ).   ,   
    ,    
 :  Olbiaspis coalescens ( . 80 ) V-  

 (poc),      , 
         

( . 70, poc).   .    
  (lvl: . 80, 70).  Olbiaspis coalescens -

     ( . 80 A, lvm).  
  . ,     -

 ,     Olbiaspis coalescens.
        

   Argyriaspis tcherkesovae ( . 80 B).  -
       .

   Argyriaspis   -
,    Cyathaspidiformes,      -

 .      
( . 80 B, lvm  lvl)    (cm.vm).   

        
, ,  .

  ,        -
  ,    -
,    ,     

 (Boothiaspis) (Broad, 1973). .  (  ) ,   -
        Cyathaspidiformes.
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  –     

. 80.         
( , 1983). A – Olbiaspis coalescens Obruchev,  . ,  1489/107 , B – 
Argyriaspis tcherkesovae Novitskaya,   ,  1925/26, C – Angaraspis urvantzevi 
Obruchev,      . ,  2573/12  , 

 1489/5 (  ). : ap.or –  , cm.vl – 
  , lvl –   , 

lvm –   , poc –  

 Amphiaspidiformes    .
         -

   Cyathaspidiformes.      
  (Siberiaspis, Olbiaspis, Angaraspis).

    ,     
  (Amphiaspidiformes: Eglonaspididae), 

  .
 Amphiaspidiformes     -
,    .   -

      
  Amphiaspidiformes    . ,  , 

   (   -
  ,      lvl) ,   

       
 ( ).       

 ( ) .
   ,   ,   

     Amphiaspidiformes  Cyathaspidiformes  -
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       , -
 ,  ,    .

 ,      
 (   )       -

.    ,    
         

( , , 1974).  ,    , -
 , ,   ,  .  
     ,  

 ,    . - ,    
        -

.   ,   ,   
   ( . 77 , 79 ), ,  -  

   .

PTERASPIDIFORMES. 

      -
   (       -
: , 1983).     -

       -
,     .    
     ,   

,     ,   
 .   ,     -

    ,   ,   
    ( )     
  «  »;      

      (Stensiö, 1926).  -
 ,  -   -

      ,   
(Holmgren, 1942).

   1926 .      -
   ,   ,    

          
  .        -

       ,   
   (    )   Cyclostomata 

   (Stensiö, 1958, 1964).
    -  (Säve-

Söderbergh, 1941).    Pteraspis, Crossopterygii  Actinopterygii 
 ,   Heterostraci       -
    Gnathostomata,     ,   -

  .      -
 -     Heterostraci  Cyclostomata 

(Säve-Söderbergh, 1941, . 537).
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  –     

       -
   Pteraspidiformes  Cyathaspidiformes ( , 1983). 

         -
  (Stensiö, 1926).     ,  

       
.        -

     ,  (Cyclostomata)  
.

      ( -
)  .       -
 ,    .     

(tibuli)   ,    . -
          

 ( . 52 , ).
   ,    

,        
.       -

   Protopteraspis (Kiaer, 1928),    Pteraspis 
(White, 1935)      (Bryant, 1933). -

       -
  ( , 1983; Voichyshyn, 2011).

      -
 ( . 81, 82 C, soc).      -

    ( . 82 C, mdl),   
.      , -

, - ,    . 
       .

     (  -
 )   (  ).    -

     (ldl), 
      ( . 81, 82).  

     (   Stensiö, 1926; White, 
1935).

   (mdl)   -
     ( . 83, mdl).  

     ,   -
 ( . 83, 81, mdl).       

     .    
      

  ( . 83, cm.dm).    (  
 )     

       
( . 83, cm.dl),      -

 ( . 81 C).
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. 81.      . A – Zascinaspis heintzi 
(Brotzen),   . ,  3592/22  23, B – Mylopteraspis gracilis Stensiö, 

    . ,  3592/50, C – Zascinaspis heintzi 
(Brotzen) – . ,  3592/23; , . ,   ( ),  

. :  –  , D –  , D.sp –  
  , O –  , Pin –  , R – 

 , cm.dl –  , ifc –  
, ldl –   , mdl –   
, orb – , soc –  
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  –     

. 82.         . A – 
   Archegonaspis, B –  , C –  

, Protopteraspis (C –  Kiaer, 1928). : Br –  , 
C –  , D –  , Dsp –  , O – 

 , Pin –  , R –  , ept.c – 
 , ept.l –  , ept.r –  , 

cm.dl –   , cm.dm –   
, cm.so –  , ifc –  , ldl – 
  , mdl –   , orb – 

, pi –  , soc –  

. 83.      Podolaspis? sp. ( . ,  3592/69). D – 
 , D.sp –    . pD –   

, cm.dl –  ,    cm.dm –  , 
ldl –   , mdl –   
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       -
     ,   ,  Pteraspis  

Protopteraspis.   ( . 84 B, soc)   -
  ,   .   -

      (Säve-
Söderbergh, 1941).   (ifc. pt)   

 (poc)      
( . 84 B, lvl).       -

   ( . 84 B, cm. v).   -
  (ifc. pt)      -

      (poc) (White, 1935) ( . 84 B).

. 84.       . A –   Petromyzon 
 uviatilis (  Stensiö, 1926): ifc –  , lc –   , ld – 

 , na – , o – , pic –  , ol –  
, sc – « »,  ,  B –    

Pteraspis rostrata (White, 1935). C –      Lampetra 
 uviatilis ( , 1983). : cm.v –  , cm.v1 –   

  , ibr –    , ifc.pt, 
ifc.sb –      , lvl –  

 , lvm –   , O – , orb – , 
poc –  , soc –  

       ( -
)      ,  V- -

 .    (Protopteraspsis)   -
       (Kiaer, 

1928).       -
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  –     

  ,    ,   . 
        

  .      
        -

 (White, 1935; Säve-Söderbergh, 1941).
    .    

         -
.   ó   ,    , 
   (     )  -

       . 
 . 82 ( . B)      

     .   
  ( )     -

     -     
 .      -

 ( . 82)      ,    
   -  ,    -

  .     , 
    ( . 83, cm.dl).

      
(= « »  , pic  Stensiö. 1926, 1958. 1964; apc  
Säve-Söderbergh, 1941; pin. line  Holmgren, 1942)   « -

»       . , 
         
  ,     -

 .       ,  
      .    

( . 82 )   V-     -
  ( .  . 67 A, B).     -

  ,    .  
        . 

 ,   ,   ,  -
       .

        -
         -

           
     .  , - -

, ,   ,      -
,        , 

   ( . 83).
  ( . 82),      

    ,    -
    .

       -
 ( ,     -

)           
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 ( . . 70  84 B).      
    .

          
 Protopteraspis    ,  

        ( , 1983). 
      ,  -

     ,   
Protopteraspis,    ,    -

  .     
   ( . 81)     (   -
  ,      -  ).

          
       .

     -  -
 ,     .    ( . 84 

),    . ,    -
 ( )   ( . 72 A, c.md).

      -
 .

         
   .
      Pteraspidiformes 

  Cyathaspidiformes;   ,  -
,   .
        , 
,        -

 :
  , , ,   -

   ;
      -

,      -  ;
  ( )   -

.      -
     ,    -

 ( . 83).
        , -

         -
.         (Stensiö. 

1926; Holmgren, 1942; Marinelli, Strenger, 1954),    -
 .        

 Lampetra  uviatilis ( , 1983).    (  -
 ),      -

    ( ,   ), 
 ,   (   ),   

   . ,   -
 ,          

   ( . 85 A, B, cm1),   « -
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  –     

 »  (Stensiö. 1926  .)   -
  ( . 85, cm1; . 84 , pic).   
        

   .      
     , . .  

  .  –  ,     
   (Cephalaspidomorphi).  -

       , -
  ( , 1983) (  – . 85);     

 (Holmgren, 1942).      -
 Petromyzon,   (Stensiö, 1926)  -

 ( . 84 A, sc),     
  .   ,  ,   -

 ,      
( . 85 A, ifc)    n.buccalis VII (   Allis, 1904; 
Tretiakoff, 1927; Homgren, 1942).

     . -
       ( . 85, ifc, 

cm2)    (ldl)     
  ( . 85 A, ldl).    -

   (Heterostraci)     .  
        ( . 85 

, B; ldl).       ( -
 - )      -
 ( . 85, ibr).       -

. , ,  ,   
       

( . 69).    ,   
  (Stensiö, 1926;    . 84 ,     

 ld)  ,   ( , 1983), 
.

       -
       

(Stensiö, 1926).          
  :    -

   ( . 84 C, lvm)     
  (lvl),     -

  ( . 84 );     ( . 84 B, 
poc)   lvl.      

 ( . 84 C, lvm),    , -
       .

    ( )    
       -

 ( ) .      
 ( . 84 , lvl)        -

  (ol)    ( . 84 
).   (lvl)     
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   (lvl),   -
    (cm. v1).   , 

      -
      ( . 84 

C, B, cm. v).

. 85.    ( )   Lampetra  uviatilis (L.)
A, B –  , C –  . : ap.br –  , cm1, 2 – 

  ( ), ibr –    , ifc – 
 , ldl –   , na – , nh – 

 , o – , ol –   ( , 1983)
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  –     

 ,    ,    -
        ,   

 ,      .  -
  , , - ,    

.         
     ,    -

       -
 .     ,  

,  , . .     -
.   ,      (  

) , ,  .
       

 :   ,     -
 ,     ,  

  .      -
   .       

 , ,   ( ,  
 )      
  ,       -

,   -    
Osteostraci.

    , ,   -
   (Heterostraci),   ( )  

 ( )          
 .        -
   ,    ,   

    .
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     -
 (Heterostraci)       

       ( , 
1983).    ,    -

    ,       
  .  , -

     ,  -
:

1.          
  (    ) .   : 

  ,  ,   -
,   (     ), -

 –     ( )  
  . 

2. ,    ,   -
   .   -    

(     ,    ), 
    ,    

    .
,     ,  -

    Cyathaspidiformes, Amphiaspidiformes 
 Pteraspidiformes.  -        

Psammosteiformes.      -
      .

   , Cyathaspidiformes   -
 , ,   ,   -

      .
      

(Putoranaspis, Aphataspis, Gerronaspis)      
( .    «  »)  -

 ,      ,   
   .      

      (Novitskaya, 1971; 
, 1977, 1983).

    . .     -
    ,        

 ( , 1939).  .  (Tarlo, 1962a)  
     (  )  , -

   .      
. .  ( , 1964),     -

 ( . Ctenaspididae)      -
 .     -

    (Stensiö, 1964),      (Stensiö, 
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  –     

1958)     ,    
  .

,      -
,         -

    .     
,      ,  

  ( , 1967; Novitskaya, 1971).   
 Amphiaspidiformes  Cyathaspidiformes   -

      (Novitskaya, 1971). -
     ,  
  – .        -

       -
 (Novitskaya, 1971), . .      ,  

     ,   -
.      .  (Broad, 1973)  . 
 (Halstead, 1973 a)1.  ,   ,  -

    Cyathaspidiformes,   -
    .
 . 86  ,    -
     .   Anglaspis, 

   ,     -
       ,   -

.          , 
        . 

      Anglaspis    -
  ,      

Anglaspis         
     ( . 86).

       -
         

.      : Ctenaspis, 
Allocryptaspis (Denison, 1964; , 1964).  ,    

      -
         

      :  -
        ( . 86 C, E).  -
  ,       

     ,    
  .      ,   

     , . .   ,  -
    ( . 86).    -

       (Listraspis: Denison, 1964).
 ,    ,  
   .     -

 ( , 1983).       .

1 L.B. Halstead  L.B. Tarlo ( . ) –     .
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. 86. ,         
  . A –   Anglaspis:    . 

 : B –  :     , 
     ,   

   ,   ; C – ,   Putoranaspis 
(Amphiaspidiformes): , ,     

,   –   .  : D –  
,  «B» –     ,   

      ; E –  
 Gerronaspis (Amphiaspidiformes):       

,      . : 
D –  , Br –  , V –   (  

       ), ap.br –  

,       -
     (Bryant, 

1933).   (Stensiö, 1958, 1964),    – -
 ,     

.    (Tarlo, 1962b; Halstead, 1973a) -
       , 

  (Halstead, 1973a).
  (Bryant, 1933)     -

,       -
,       . 

 , ,    -
     ,   

Poraspis ( ),   –  Cyathaspis.   
    .   , 

    ,  Protaspis, 
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  –     

 – Protopteraspis (=Pteraspis (?) primaevus,  ), -
  – Althaspis (  , Podolaspis longirostra).   

    .     -
 ,        

  .       -
   Cyathaspidiformes. ,   
    , . .   -

,      .  -
    ,      .

    Cyathaspididae  Tolypelepididae  
   ,    -
     .    -

,   Tolypelepididae.      
  Cyathaspididae. ,        

 ,       
.     ( . Cyathaspididae)  

Archegonaspis  Vernonaspis      ,  
    . Listraspis,    -

 (Denison, 1964),     -
,        .    

   ,   . Cyathaspis -
  ,    -

  .
   Cyathaspididae  Protopteraspis. Protaspis, -

    ,  ,  -
    ,  

 Protopteraspis:     -    
.      -

 – Protopteraspis   , Protaspis –   ( , 1964; 
Halstead, Turner, 1973)       .

   ,   -
         -

 ( . 87).      Archegonaspis,   -
   ,     

 ,   (  ).
      , 

  Archegonaspis,   ?
   Archegonaspis ( )  , 

        . -
  ,       -

  ( . 87 A, C).     
     (    -

) ,      -
     .  ,   -
   ,      -

:       -
       ( . 27 ).
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. 87. ,        . 
A –    Archegonaspis:       
(    ),       

  (J,  . ,  3048/1 – A. bimaris); B –   
( ):     ,   

     ,    
    ; C –    Protopteraspis: 
     , ,   
 ,   . : Br – 

 , C –  , D –  , L – 
 , Pin –  , R –  , Sbor – 

 , V –  , ap.br –  , 
ept.c –  , ept.l –  , ept.r –  , 
j –      , pi –  

   Cyathaspididae    
(Archegonaspis, Tolypelepis).  Protopteraspis    

        . -
       

     ,    . 
,   Protopteraspis ( )   -

      .     
   (  ;   Kiaer, 1928). 



142

  –     

 Protopteraspis    , . .  -
    ,     .

        -
    ( . 87): 1)  -

    ( . A, B, C), 2),    
  ,    

 (   ).   Listraspis -
,        -
   .       

Protopteraspis      
  ( . 87 C, A).       
    Protopteraspis  -

,     .    -
     ,    

  Archegonaspis bimaris ( ,  3048/1)  
 ,      

   ( . 87 A, J).   
       
       -

 ( . 82 A, C, ifc, ldl). ,         
  ,     .

   Protopteraspis ( )  -
      .   -

,   ,    ( . 87 
A, B, C).       

 ,     -
   .    -

    ( . B, C).  ,  
      -

 ,    ,   
     .   

,        
           

 :   ,  -
 ,      

 ( . 82).
 ,  ,  ,  , 

. ,      (Denison, 
1964),        -

,         Ariaspis 
( ).

     -
   ,    ( . 87, . C, 

c).        
(Stensiö, 1964). , - ,    

    ,    -
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 ,      -
    ( . 87).
 ,        

  ( . 87), ,    -
      .  -

         
        
.

______________

         -
  (Diplorhina)     

    ( ) : Cyathaspidiformes, 
Amphiaspidiformes, Pteraspidiformes ,  -  , Psammosteiformes.

    ,      -
 ,    .  -

          
   (Agnatha).

    ,    ,   
    ,  -

       -
 (Agnatha),       

(Gnathostomata, Cyclostomata).
     -

  -     -
     -

    .
  ,  , -

 – Diplorhina,    .
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  –     

 
      

   .  (Stensiö, 1927, 1932).    -
      (  Cephalaspidae,  

Stensiö, 1927).       -
    ,    

(   Osteostraci – ),       
 ,  .    

  ,  (Heterostraci),  -
        XX  

(Watson, 1954; Stensiö, 1958, 1963, 1964, 1968; Heintz, 1963; Tarlo, 1964, 
Halstead, Whiting, 1965; Whiting, Halstead, 1975; Halstead, 1973; , 
1973, 1974 , 1983, 2004, 2015; Novitskaya, 1981, 1993; , -

, 1986; Janvier, 1974. 1975, 1981, 1985; Janvier, Blieck, 1979;  .). 
        .

      
     .  -

  .      .  
(Stensiö, 1958, 1964).      ,  

       -
   (Diplorhina – )    

      ,  
       

  (Gnatostomata).
   ,      

  ,  ( -
)       . 

       
    – Gnathostomata  Cyclostomata. -

       -
  (      , ;  

  «  »),      ( -
       ),  -

   (       
, tracti olfactorii,  ),    (  

     – ,     – -
).       , -

      .  
: ,       -

 ,  ,     
,  ,  .
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   (Agnatha)  ,  -
       (Osteostraci).

    (Heterostraci, 
Thelodonti)     .   

    .    
     (Stensiö, 1964; 

Janvier, 1981  . –   ; , 1983, 2004; , -
- , 1986  . –  ),     -

 ,    . ,  
   Poraspis pompeckji Brotzen,  

.  (Stensiö, 1964)   ,   
     ,    

 ( , 1983).  ,   -
 ,    .   

   . 88, . ,  ( .  . 88   . 104).

       
     : , - -

,   .     -
   .
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  –     

. 88.   (   – . A, B    ) 
      (Cyathaspidiformes: Poraspis pompeckji 

Brotzen). A –  ( :    ) (  Stensiö, 
1964,     Stensiö), B –     

         (  , 1983), C –  
     Poraspis pompeckji:      
.   1600     ,   (Stensiö, 

1964, Fig. 81 A),    . C, B   ( , 1983). : 
ap.br –  ,  ap.nh –    ,  
   (  Stensiö, 1964),  arc.hy –   , arc v1 –   

 , c.na –  , c.nas.l –  ,      
, c.sem.ant, c.sem.post –     , ca.r –  , 

c –  , ca.sn –  , dic – diencephalon, d.nh –  
, eth –  , k2  –     (  ), la.pa.

sbn –   (  –  Stensiö), la.sbr –    
 , med – myelencephalon, mes – mesencephalon, met – metencephalon,  – 

, orb –   , orbtem – -  , occip –  
, ot –  , si.prn –   (  Stensiö), t1 t2 –  

 (  Stensiö), tel – telencephalon, vest –   . (    
        ,  

   )
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DIPLORHINA ( ): HETEROSTRACI

 

       -
 ( .     ).     

       .
     ,  Heterostraci   

 ,   .   -
      XX-XXI .   

       ,  
    -

    (Kiaer, 1930, 1932; Kiaer, Heintz, 1935, Wills, 
1935, White, 1935; Säve-Söderbergh, 1941; Romer, 1945; Wangsiö, 1952; -

, 1956 , ; Tarlo, 1961, 1964; Heintz, 1962; Gross, 1963; Denison, 1964, 
1970;  .).        

    Heterostraci.
        

   .  (Stensiö, 1958, 1964).   -
     ,  -

     ( . 88 , 89, c.na).    
        -
  (d.nh),     -

  (si.prn).
      -

    . (    ,  -
 –   ).  ,  ,  

  ,   ,    -
  ( . 88 , 89, 90 la.pa.sbn). ,  -

,      ,   -
    .    -

,       (Heterostraci)  
 (Cyclostomi).    (Stensiö, 1958, 1964: Traité de 

Zoologie, Traité de Paleontologie),      
 ,        –   

    ,   -
  ,     .  , -
     ,  

  ,   .     -
  :        

    .   
(Stensiö, 1968)       -

,      
     Cyclostomi.     -
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  –     

   .       
     ,   .  (Janvier, 

1974, 1975, 1981).

. 89.        Protopteraspis 
(=Simopteraspis) primaeva (Kiaer) (  Stensiö, 1958).     

.     Stensiö. : arc.hy –  , 
arc.md –  , adj2-adj14 –   , arc v1 
-arc v12  –    , ca.sn –  , d.bra, d.brp – 

      , d.nph –   (  
Stensiö), e.np –     .  

 .    . 88

 .    ,     -
,  .  (Heintz, 1962).   

  Protopteraspiis vogti (=Simopteraspis,  Heintz)  Anglaspis 
heintzi.        ,  1) 

        -
  (« »)    ,  ; 

2)         -
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  ; 3)    -   -
  .

. 90.       : A – cf. 
Simopteraspis primaeva, B – ,  Mylopteraspis (  Stensiö, 1964).  

  .    Stensiö. : Pl.d.spo – 
  , R –  , V –  , ap.o – 

 , ca.sn –  , cav.n –  , cav.or –  
, d.nh –  , d.nph –  , e – , fs.hyp – 

 , la.pa.sbn –  , si.prn –   
(     ,   )

  ,  ,    , 
        (Denison, 1961; 

Tarlo, 1961, White, 1961, Heintz, 1962, 1963; , 1964).
   .   ,   

     . 
,         

  .     
   «  »  (Stensiö, 1968; Janvier, 

1974, 1975, 1981).       « » -
, . .      , -

    : 1)    
     ( )  ;   

         
   ; 2)      

     ; 3)  -
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  –     

         
.

         -
 ,   ,     -
   .    ,  

 ,       
.

         
      ( . 100, s.na – 

 , 103 C, D c.na –  ).  ,   -
  ,   -   ( ,   ), 

   ,    ,  
      . ( .  « -

 »:  –  -  -
     ).

      (Stensiö, 1968), -
,         

     ,   
   Cyclostomi.      

    ( , 1983, 2002, 2004, 2015 , ; 
, - , 1986).

       
 Podolaspis ( )    

     .   , 
 –   ( . 91, ca.sn).    

   .       
     ( . 92, ca.rl).  -

       .  -
       .  -

       ,  
  .      -

 .   ,   
    .      

 , - ,  .    -
       

(Stensiö, 1964,  g.91: Zascinaspis sp).
   ,    -

  ,     -
  ,    ( . 91, ca.d). 

,      ,   
 .  « »    

,        -
  .    , -

        
.       -

 . (      - -
  ).
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. 91.  ,       
. A – E, Podolaspis lerichei (Zych), . ,  3592/32. A –  , B – , 

C – , D,E –   ,    , . . , , . ; 
 ,  . F, Pteraspis iwaniensis Brotzen, . ,  3592/59,  

, x ¾; , . ;  ,  . : Orb –  
 , P –  , ca.d –  ,  

« »   , ca.sn –  ,    
 (       ), orb – , pi –  

       
   ( . 88 , eth),     

. ,     : Hibernaspis, 
Empedaspis ( . 93, . C, D).      -

    ,    
(93 B, ca.r, ca. sn).       

 .      ( . 88 B, ca.sn: Poraspis, 
Cyathaspidiformes),       ( . 93 C, D, ca.sn). 

       (   ).
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  –     

.92.        ( ). A – 
Podolaspis podolica (Alth).      , . ,  3592/31. . 

. , . ,  ,  . B – Podolaspis lerichei (Zych). 
   , x3. , , . ,  , 
 . : ca.rl –   , e.ch.br –   

   

       -
 (    )    - -

 . ,       -
 (   ,  ) .    

      . -
      - ,    .

 ,   (Stensiö, 1964),   -
.      praespiracula  

 ,      (  -
)     ,   -

 ,  ,   -
   ( . 93 A: ,   ) 

( , 1983, 2004). (  . . «  », 
 «Amphiaspidiformes»:  ). , 

         
  ,    -

.
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. 93.     .    
,   – ,    

. A – Gabreyaspis tarda Novitskaya, B – Gerronaspis dentata (Obruchev), C – Empedaspis 
inermis Novitskaya, D – Hibernaspis macrolepis Obruchev. : ap.br –  

, c.na –  ,  ca.r –  ,  ca.sn –  , 
c.sem –  , orb – , orbtem –   , 
ot –  , occip –  , pi –   , prsp – 

 , s.br –   

-  

  ,     .  
,  -  ( - )   

         -
 ( . 88 B, 93, orbtem).   -  -
    .  ,   , 

   ,      -
 ,     .
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  –     

   -     - . 
 -     . -

      (  : 
. 88 ),      . -

  -     , -
    , ,  Empedaspis inermis 

( .93 , orbtem).

 

 ( )     - -
,  –   ( ) ( . 88 ; 93, ot).  

   .     
 .   (   -

 )     –  
 .   ,      

 ,      ( . 88 , B, c.sem.ant, 
c.sem.post, . 93).

   Cyclostomi (  , 
 )       -

   .      
(  ),      , -

    (Marinelli, Strenger, 1956).  -
       , -

    (Marinelli, Strenger, 1954).   
        

.         -
.       , 

   ,     
, ,       -

  («champ sensoriel»,  Stensiö, 1964; .  . 105, 
sel; 106, c.sel1–5).

     -
 Heterostraci,  ,      -

       
 .     

    ,    
, . .    (Denison, 1964), .

 

 ( )  –    . 
         -

  (myelencephalon, med) ( . 88 , C; 93 , occip).
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. 94.    Simopteraspis primaeva (Kiaer) (  Stensiö, 1964). 
A – . n°C1552,  , x1,5 ( ), B – ,   

 ,   . . : a.d.sp –    
, ap.br –   , arc.hy  –   

  , arc.m  –     
, bs.si (si.prn) –     , c.sem.ant, c.sem.

post –    , gl –   , k2-
k9 –    , l.visc.oc, l.visc.p –  (gradins), 

      ,  
med –   myelencephalon, orb – ,  pi –   , tl, tm – 

 (tm)   (tl)       
  (       . 

   . Stensiö, 1964)
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  –     

    ,  , 
    ,   -

   ( . 94, a.d.sp). ,   -
 ( . 94, l.visc.p)    -

 (Stensiö, 1964).     
    ( . 94, med).  -

        
    ( . 94 ).  ,  

         ,  
     ( . 93 B, occip).  ,   -

   ,   
  (gradin,  Stensiö, 1964, Fig. 102 A, B, l. visc. p;  

. 94).         -
   .

. 95.     Hibernaspis sp. (Amphiaspidiformes).  
  .  – ,  2573/20, x1; -   , 

. ,  ,  . : c.sem –  , 
cr.lat –     , f.rhom –  , l.cr –   

, l.end –     , med –  
  , mes –    

        ( . 
Amphiaspidiformes) .     -

    ,    -
  Hibernaspis tenuicristata ( . ,  2573/20).   
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    ( . 95, l.end). , -
 ,      fossa 

rhomboidalis (  myelencephalon)    .   -
 ,     ( . .   ), 

 . ,     
   .  ,   -

   Hibernaspis  .

___________

      :   
      ,   -

  (Gnathostomata).    
       ( ),  

( - ),   ( );   
   .
       -

 ,    .  -
  ,     , -
      ( . 96).   -

     .

. 96.    (Poraspis) (  , 1983). 
: ap.br –      , arc.

br.ep –    , arc.br.hyp –   
 , arc.hy –  , arc md –  , c.l –   

,         
  , c.na –     , c.sem – 

   , orb – ,  pi –    
, s.br –    ,   
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  –     

 
HETEROSTRACI, OSTEOSTRACI

      -
  ,     

     .    -
 ( )     -  

  (Agnatha).
   «  »    

    ,   
.  ,    . -

      ( -
 – ,  – ) (Stensiö, 1958, 1964. 1968),  

    .   . , -
   ,     -
 (Stensiö, 1958 – Traité de Zoologie, 1964 – Traité de Paleontologie, 1968 – 

Current problems of lower vertebrate phylogeny),   -
     .  (Jarvik 1980 –  

“Basic Structure and Evolution of Vertebrates”),   . -
 (Janvier, 1974, 1981  .),      -

,  ,        
 .

       
 ( )     

    .    
        

 (Novitskaya, 1975, 1981, 1993, , 1983, 2004, 2015 , ; -
, - , 1986).

,        -
   .

    Heterostraci,    -
  ,    -

  ,    . .

      
 

 ,     (Stensiö, 1958, 
1964)    .  ,   -

   : 1.     
  .       -

  . 2.    
    .  -

     .
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     ,  . -
 ( . 97 ),    ( . 97 ),     

 .   ( . 97 , sac.n)  -
,     (     

),  , ,    
 .          

( . 97 , ca.na).    ,    , -
          

( . 97, . A, B, tel).      -
 ,    ( . 97 , d.nh; B, d.nas).  

  (   : . B, d.nas)    -
  .  ,  ,   

( . 97 A, d.nh),    ,   -
   ( . , si.prn).    

      . -
 , .     -

  ( . 97 , la.pa.sbn).   
  ,     ( . 97 A, t1,2, 

B, t; . 98, t1,2).
    ,    -

  (pi)   telencephalon,    
    .   -

 .
       ( . 99) 
    ,     

     .   
 (pi)       (diencephalon, 

dien),     ,     -
  (telencephalon, tel),     diencephalon. 
 ,       

  ( . 97 , 98), ,       
P.pompeckji ( . 99),       -

    .
       , . . , , 

 ,    ,     
 (  . 97   . 99).     
      (    diencephalon  

telencephalon)       -
 ( , . 100,   pi).

        
  .    ,   -

  Heterostraci    ,   
  (Cyclostomata).

  Heterostraci   ,  
   ,       

     : -
     ( . ).
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  –     

. 97.     . A –  Poraspis 
pompeckji Brotzen,   ( :  Stensiö, 1964). B – , 

    Myxina glutinosa L. (  Marinelli and Strenger, 1956, 
).  .    ,   (Stensiö, 

1964),         . : 
ap.nh –     (    , 
arc.hy –     , arc.m –   

  , arc.v1 – arc.v13 –  , ca.na –   
( ), ca.r –  , ca.sna + la.pa.sbn –   , 

   , c.sem.ant, c.sem.post –    
 , dic – diencephalon, d.nas –   (  ), 

d.nh –  , la.pa.sbn –   ( ),  
la.sbr –   , mec, mes, med, met:  : mec ( . 

), mes ( . ) – mesencephalon, med – myelencephalon, met – metencephalon, orb.c – 
  , pi –  , sac.n –  ,  si.prn – 

 , t –  ,  t1, t2 –  , tel – 
telencephalon, vest –   . . . ca.na –   
( ), d.nas –   (  ), dien – diencephalon, eye – , 
mes – mesencephalon, myel – myelencephalon, tel – telencephalon
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. 98.    Simopteraspis primaeva (Kiaer) (Stensiö, 
1964).     Stensiö, 1964. : ap.br –  

 , arc.hy –  , arc.m –  , ca.r –  
,  ca.sna –  , c.sem.ant, c.sem.post –     

, dic – diencepalon, d.nh –  ,  d.nph –  ,  
e.np –     , k2-8 –  

 , la.pa.sbn –   ( ), mec – mesencephalon, 
med – myelencephalon (medulla oblongata), orb.c –  , pin –  

, si.prn –  , t1, t2 –  , tel – telencephalon, 
vest –   
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  –     

. 99.       ( ). Poraspis 
pompeckji (Brotzen),    . . ,  3592/76,  , 

;  , ,  . ( , 2004, 2015 ).  – 
 , x2;  –   .   , x3. : c.sem – 

 , c.s.bo –   , f.rho – fossa rhomboidalis, 
isth – isthmus, mes – mesencephalon, med – myelencephalon, pi –  , pl.car – 

 , sac.br –  
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. 100.     Seretaspis zychi Stensiö. Heterostraci. 
 . .  n° C1618,    (Stensiö, 1964).  

 ,  .  (Stensiö, 1964).      
     .  s.na, tr.olf  . . 

: aqj –   , c.sem.ant, c.sem.post –    
  , k2-k9 –   , mec –  mesencephalon, 

med –  myelencehalon, n.ap.br –  ,  pi –  , pr.t1 – 
pr.t5 –        

, s.na –   ( ) , tl, tm –     
       , tr.olf – 

  

     , 
      (Janvier, 1974),  -

    « » .
   ,  .  

(Janvier, 1974),     , -
 .  (Stensiö, 1964),     
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  –     

.  ,      , 
  ( . . 101 , c.na –    . 90 A, cav.n –  

 ).  ,  .  ( . 101 ),  -
  ,     (br –     

)    : ,   -
  (  c.na)       

   – telencephalon,      -
 diencephalon,  – mesencephalon (     

     br),     
(metencephalon?)   myelencephalon (medulla oblongata), -

   .      , 
 .       

       ,   -
    ( . 101,  .   : 

c.na  tel).  .  telencephalon (   ),  , 
    – c.na.    , 

    ( . 101 ),   (c.na)  
   (tel)     

   (tr.olf).     -
,     , 

 (Novitskaya, 1975, 1981, , 1983, 2002, 2004, -
, - , 1986; Novitskaya, Turner, 1998).  

 ( . 104)          -
 .

       -
 ,    Pteraspidiformes,    

   (   ) ( . 101 ). 
       ( -

: . 101 , c.na).        
 (o.lat –  ,      ). 

      .   
(c.na)       (tel)   -

    ( . 101 , tr.olf, .  .103 
A, C, D, tr.olf, . 104, tr.olf).

    , -
    ,   -

 ,  -      
    .

       (telencephalon) 
     (tr.olf).   -

    telencephalon –  , 
  (  Cyclostomata  ),   -

.
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. 101.      .  – (Janvier, 1974),  – 
( , 1983.  ). : br – , c.na –  , ca.rl – 

  ,  c.sem –  , d.nph –  , 
la.asc –  ,  la.pa.sbn –  , mc –  , 
nop –   , o.lat –   , oc – , Or –  

, si.prn –  , t – , tel –   (telencephalon), 
tr.olf –  

       
,       .  -

  (Cyclostomata)     
   ,   ,    

          
 –   .       

,     .  -
        

  . (       
 ).
  Heterostraci     -

   –  ,     
        

.  ,      -
 ,         

       . 
( .    -   

    ).
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  –     

. 102.         
 Heterostraci.  –  ,  –    

 (Tarlo, 1964).      (Tarlo, 1964)

       (   -
 ),     -

    , , 
 ,       ( . 97 , la.pa.

sbn; . 101 , la.pa.sbn, si.prn).
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. 103.       ,  
  Heterostraci. A, B –   (  , - , 

1986:  – , 1974, B – Marinelli, Strenger, 1959, ); C – Poraspis pompeckji 
Brotzen (Stensiö, 1964. Fig. 81A):  ,  , ;   
        . D – Poraspis pompeckji 

(Brotzen) ( , 1983). : aqj2-4 –   , b.olf – 
  (bulbi olfactorii), c.n – ,      , 

c.na (s.n) –  , c.sem.ant, c.sem.post –     , 
cer – cerebellum ( ), dien – diencephalon, gr.dic – , ,  

   diencephalon ( . C), gr.t1 –  , , 
, , e – , k2-9 –   , mes – mesencephalon, met – 

metencephalon (?), n.ap.br –  , orb –  , pi –  
, s.n –  ,  si.prn –   (     , 

. C, c.na), tl, tm –        
, tel – telencephalon, tr.olf –  ( ) ;   C 

 c.na –    tr.olf –    . 
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  –     

. 104.      Poraspis ( , 1974, 1983, 2004, 
2015). : ap.br –  , arc.md –   , 
b.olf –  , c.na –   (  ; . . 103, . C, 
c.na), ca.r –  , c.sem –  , dien – diencephalon, f.rhom – 

 , med – myelencephalon, mes – mesencephalon, ?met – ?metencephalon, oc – 
, tr.olf –  , pi –  , s.br –   , 

tel – telencephalon, I –  , II –  , III – n.oculomotorius,  
IV – n.trochlearis, V1opht.prof – n. ophtalmicus profundus V1; V1opht.s.  c – n.ophtalmicus 
super  cialis V1, V2 – nervus trigeminus2, VII – n.facialis VII, VII bucc – n.buccalis VII, 
VIIopht.s.  c. – n.ophtalmicus super  cialis VII, IX –    

,     , IXlat –   
,      , X1, X2  . . –  

 ,   , X lat –   , 
      ( , 1983)
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 -   
    

     -
       ,   

        -
   ( ).

 ,        -
    (Jaekael, 1926; Zych, 1931; Kiaer, 

Heintz, 1935; Wills, 1935; Heintz, 1962, Tarlo, 1965;  .).    
     ,    -
 ,       

  .       -
    .       

,   ,   -
.

     , -
  ,     (Tarlo, 1964) ( . 102). 

  102    (olfactory capsule)   -
  , , .     

    .      
   (tracti olfactorii)  .   -

      .   
       

 (olfactory grooves)      -
.        -  

      .  -
 ( )       ( -

, 1947, . 277,  ).     (tracti 
olfactorii),     ,    

  .
     ,    
,     . 

        (Gnathostomata, 
Elasmobranchii).

   (Cyathaspidiformes: Poraspis 
pompeckji Brotzen),      -

  ,   . 103 .   -
   ,  .  (Stensiö. 1964: 

Fig.81A).   ,     
(   ,  ,    ),   -

     .   -
 ( . 103 )     (c.na)   

 (tr.olf).
   ,     

( . 103 C, la.sbr)     .   
 c.na (capsule nasal);      -
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  –     

 : . 103 C, si.prn).    ( . 103 A)  
  s.n.       

.      .     
  c.n ( . 103 ).    gr.t1 ( . 103 ) 

   , , ,  (tentacule), 
   ( . 103 ; . 97 , 98, t1, t2).

      (  telencephalon, tel)  -
    (    . 103   tel  

s.n)    .   -
     (tracti olfactorii, . 103 , tr.olf) 

(Novitskaya, 1975, 1981, , 2004, 2015).    
( . 103 )    (tr.olf –  )    

 .       
 ( )  .   ( . 103 B)  telencephalon 

(tel)    (s.n)    -
  ( . 103 B, tr olf).

   ( . 103 )  ( ),   
  (tr.olf), .    .

    ,    
 ( . 103 )     (   . 97 A, 

B).         ( . 103, 
 . C c A, B).     -

,   ,    -
   ,    , -

  . 104 (Novitskaya, 1975, 1981, , 1983, 2004, 2015).  
      (  

. 104, 103 ,   . 97 , B).
 , ,   Heterostraci 

 .
   .     -

        Heterostraci.    
   . 103 D, c.na.     

  ( . 103 D, tr.olf).     -
     ,        -
 (  ).

 ,         -
 (Heterostraci)     -
 . 1.  ,     

 ( . 103 , c.n;  . 103 C  – gr.t1,  Stensiö). 2. -
   (tracti olfactorii, . 103 A, C, D, tr. olf), 

       
 (telencephalon)   .
       , 

    ( . 103C, D, . 100).   
 . ,     -

   .     -
    ,  telencephalon   
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     ,  ,  
diencephalon.  telencephalon      -

 .  (  )   -
      –  (Fontaine, 

1958).     ( )   
,      telencephalon (  . 100  103 

, tr.olf –  ).
     ,    
,   ( . 103 ,   – gr.t1).  ,  -

   ,     -
   ,    ( .97 , t1, t2; . 97 , t).  -

       
 ( . 97 , t1, t2, la.pa.sbn).     -

 ,    ( . 103 ,  , gr.t1)  
  (c.n  . )   .  ,  

 ,  ,     .

,      Heterostraci -
  :      

      
      

(Gnathostomata: Elasmobranchii).        
    ( ); ,   

         -
2.

    (  )  
 . Monorhina: Osteostraci

       -
     (Heterostraci)  

        -
  ( ).      

    (Osteostraci).  -
,  , ,   , 

    .   
  ,  , .  (Stensiö, 1927, 1931, 1958, 1964, 

1968).
 . 105        

 ;     , -
  (Stensiö, 1964, Fig. 16 A).    -

      , -
   .

2   ( )     .   –   
 .       .
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  –     

. 105.        (Osteostraci), 
Mimetaspis hoeli (Stensiö),   (Stensiö, 1964,  Stensiö, 1927,   

).      ,  
 (Stensiö, 1964, Fig. 16A),        
  .      ,  

 . 106. : c.sem. ant, c.sem.post –     
, dic –  diencephalon  ,  fs.hyp –    

(fossa hypophyseos, . . 106 ), mec –  mesencephalon  
, med, met –  myelencephalon (med)  metencephalon (met) 

 ,  na1, na2 –  : na1 –   
 , na2 –   , olfc – , 

  ( ) , orb –  ,  
pin –      ,  sel1,2 – sel6 –  

 ( ,  ) , tel –  telencephalon 
 , vest –    
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      -
    ( . 105, na1, na2; . 106 , hy.s, 

fs. hyp).   (    
)      , 

 ,    ( . 107 , na1, na2). -
       

,       ( . 107).
      -

,         ( . 111 
, n, h; , n+h).      . 

(Stensiö, 1964,  Dohrn).
       

( . 105, na1, na2; . 106 B, d.hyp, d.na).      
 .   ( . 105, na1; . 106 B d.hyp) 

    ,   – -
    ( . 105 na2; 106 ,d.na).  , -

 .  ( . 105), ,   
 (olfc) ( . .  )    -

   (telencephalon, tel).    -  
 ( . 105, olfc, tel; . 106 B, olf, tel).    -

        -
   Mimetaspis,   (Stensiö, 1964:  g. 18).   

     (    ). 
      

    ,  
  (  ,  ) (Stensiö, 

1964) ( . 106 , hy.s).      ( . 106 , 
fs. hyp).

     ,    -
 ,    , 

       -
  ( ).

, ,  :
1.      Osteostraci,   -

 –     .
2.        ( . 106 ). 

       -
   ,      
        -

,     –  ( . 111 , n, h).
,   (1, 2)    

     .    -
 .       -

   Osteostraci   Cyclostomata (   – 
, Petromyzontida).
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  –     

. 106.       (Osteostraci).  – Nectaspis areolata 
Wängsjö,   (Stensiö, 1964).     

     105. B, C –       Boreaspididae 
gen. et sp.indet,  Wood Bay, . (Janvier, 1985): B –   (  

   ), C –   (      
). Fig.B (      Janvier, 1985), c.pi –  

, d.hyp –    , d.na –   
 , f.pi –  , f.opt –   (fenestre 

optique), hab –   , mes –    
, met –    , myc –  

  , tel –    . Fig.C: 
cav.orb –  , hyp –    , c.s.e.l. 1 – 5 – 

  «s.e.l», vest –    
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. 107.    (Osteostraci):  –   ,   
 (  Stensiö, 1964). A, B – Kiaerapis auchenaspidoides Stensiö, C – Boreaspis robusta 

Wängsjö, D – Axinaspis whitei Wängsjö, E – Acrotomaspis trinodis Wängsjö, F – Hoelaspis 
angulata Stensiö (Stensiö, 1964: C – E  Wängsjö, 1952). : ap.br1, ap.br10 – 

   (1—10),  –  , d.cr –  
, dsf –   (   Stensiö) , ifc –   

,  izp –    , lsf, sf –   , 
na1, na2 –  , o –  , orb – , pi –  

, ps –   (   ), r.sp –   
( ), zp –    

    

    , -
  ,      

  XX .  ,  –  .  (Stensiö, 
1958, 1963b, 1964, 1968).        

    .
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  –     

       -
  .  (Tarlo)  .  (Tarlo, 1964; 

Whiting, Halstead, 1965; Halstead, 1973a).
       (diencephalon) 

     (telencephalon),  
      ( . 102 B). -
         . 

     ,    ( . 102 
B).        -

.      ,    (telencephalon) 
  ( )     :   -

       .  
.     “tm” ( . 100, 103 ).    

 ,      Heterostraci   -
.     ,   ,   

  ,      .
 (    )   

 ,      
       ,   -

,  ( , 1974, 1983, 2004, 2015 , Novitskaya, 1975, 
1981).   ( . 104),    ,  

         -
 .

       , 
   ,    

    .  -
        , 

        -
  (   ,   ,   

,     ).
,    telencephalon    

     ,  
  ,     «   

 »     (telencephalon),    -
 (myelencephalon),    .

    
HETEROSTRACI

   (telencephalon, tel).     
telencephalon     .   -

   ,     -
,       
 (diencephalon). ,  diencephalon    



177

 

   telencephalon.   telencephalon 
  diencephalon    ( . 103 ).  

 telencephalon,     , . 
       . 

     ( )   (tracti 
olfactorii). ,  ,    
telencephalon ( . 103, . : tel, tr. olf).   telencephalon, 

  ,     -
  diencephalon.    .  (Stensiö, 

1964) – gr.dic (    . 103 C).     
    (   ., tr.olf), telencephalon 

    diencephalon. , -
         

diencephalon,   .   , -
       (Fontaine, 1958).

        -
  ( . 103 C, c.na, tr. olf –  ) -

   ,   telencephalon   -
 (  )      

.
      

,      ,   
 (bulbi olfactorii).    Heterostraci     

    (lobi) –  telencephalon -
  ,  tracti  bulbi olfactorii.  -

         
( . 103 , , b.olf, tr.olf). ,   ,   

 ,      -
  ,     ( , 2015 , ).     

      -
 . (  «     -
…»).

  , .     
  (Stensiö, 1964).       -

  (  . 100, . 103 ).    -
   “tm” ( . 103 ).  ,  , 

    .  
         -

 .    ,     
 (tl, tm, . 103 ).

 Heterostraci      -
          

(telencephalon) ( . 103 A, C, . 108, 109, tr.olf).   -
   ,    ( -

, . 108),      -
  .



178

  –     

. 108.       ,  
  ( ).    Empedaspis inermis Novitskaya 

(  ,  1925/46),  Hibrnaspis macrolepis Obruchev ( . , 
 1489/1)  H.tenuicristata Novitskaya ( . ,  2573/30) ( , 1974, 2004). 

: b.olf –  , c.na –  , c.sem –  
, dien – diencephalon, f.rhom –  , med – myelencephalon, mes – 

mesencephalon, met – (?)metencephalon, oc – , tel – telencephalon, tr.olf –  
, pi –  , s.br –   , t.or –  , tel – 

telencephalon, I –  , II –   (n.optucus), III – n.oculomotoius, 
IV – n.trochlearis, V1 – n.ophtalmicus profundus V1, V2 – n.trigeminus 2, VII – n.facialis, VII 
bucc – n.buccalis VII, IX lat –   ,   

   , IX –    , 
    , X1, X2  . . –   

,   , X lat –   ,  
    

   (diencephalon, dien)    
  ,  ,      

 ( . 103 , 104, dien).   diencephalon -
  ,    telencephalon ( .   

telencephalon).       -
 .   – ,   -

    ,    
    diencephalon,    -

  ( . 99, 100, 103 pi).   ,  , 
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       -
 diencephalon:     ,    .

         
  (Siberiaspis, ).    

   ,    ,   -
    .     -

      ,   
   ( , 1976).   (Ammocoetes –  

)       (Fontaine, 1958). 
 ,      -

    -      
     .  ,  

      ,   
 ,       , 
, .

. 109.       (   Podolaspis). 
(Heterostraci) ( , 1983). : ap.br –  .  

   . 108

   (mesencephalon, mes)    
diencephalon,     ( . 99, . 104, 
mes).
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  –     

     ,   -
 ,       -
 .   mesencephalon    -

         -
 – isthmus ( . 99, 110, isth).       

mesencephalon     ( ) ( . 99, 110, 
mes, f.mes).    .      

   (diencephalon),    mesencephalon 
 ( . 99, . 103 , mes).   mesencephalon, -

,       ( , 1983). 
,         

     ( , 2001).
   (Stensiö, 1958, 1954),   -

      mesencephalon,   
 myelencephalon (   ) ( . 97, 98, 

103 C, med).   mesencephalon    -
   ,    ,  

   ( . 97 A, 103 , mec).   ,  
      (pi),   

mesencephalon,  diencephalon ( . 104, dien).
   ,  . , -

 : 
1.      (isthmus – , 

. 99, 110, isth). Isthmus     -
  (mesencephalon)     (metencephalon),  

 metencephalon ,      
(myelencephalon) ( , 1947).   (isthmus)  -

 ,        
 .        

   ( . 99, 110, isth).
2.      . .    -

   myelencephalon    
  (Stensiö, 1958).  Traité de Paleontologie (Stensiö, 

1964)    .    
   .    -

     ,    ( . 99).  
      , 

 , mesencephalon ( . 99, mes).    -
   .   

       .  
,     myelencephalon -

,    ( . 99 , f.rho; .  -
  : . 110, med, f.rhom).

        -
  ( . 99, 110)    ,   –   

.   ,   myelencephalon,    
    ( , 1983).
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. 110.      . Poraspis pompeckji ( . , 
 3592/76). ( ). : arc.br –   , c.sem.ant – 

  , c.sem.post –   , f.mes –  
 , f.rhom –  , isth – isthmus, med – myelencephalon, mes – 

mesencephalon, orb – ,  pi –  , s.br1-7 –   
 

   (metencephalon , met)  ,   -
, .  ,      
       .   

      .   
     ,   , 

.    metencephalon    
   ,  ,    

( ).        . 
      . 
   ,    

(  ,      -
  ).   ,   -

, metencephalon,    ,    
 ( , 2015 ). ( . «   »).

   (myelencephalon, rhombencephalon, medulla 
oblongata, med).   ,  .  
( . 103 C, med),     ,    myelencephalon 

    ,    -
 .     myelencephalon (med) 
 ,      
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  –     

( . 103 C, med), . ( .     – mesencephalon). 
     myelencephalon  

      ( . 99, 104 med).
     (    

 )     – 
fossa rhomboidalis ( . 99, 104, f.rhom).   , 

 .     ( ),   -
  (Stensiö, 1964) (  . 97 , med).     

   ,  ,  
 isthmus,  ,   ( . 99, f.rho),  

   .
,    .  myelencephalon (  -

)      ,   -
 ,   .    -

     ( . 97 A, B).    
       myelencephalon  -

.  myelencephalon      
   ( . 99, med).

 . HETEROSTRACI

 ,   - , -
       

      ( ) .   
     , ,  

,    .       -
  .  ,      

   .
     , -

 .  (Stensiö, 1958, 1964)    (Novitskaya, 
1975, , 1983, 2004),      

 (    )      -
 ,    ,  

,    (  «  »).
  «     »  -

,  ,   (Cyathaspidiformes)   
(Amphiaspidiformes).

  (n.olfactorii, I)     -
  , . .   ,   

 ( ).    (tracti olfactorii)  
  ,   (bulbi olfactorii),  -

        
 ( . 104, I).     . -

         -
 .         
    .    
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  ( . 104, 108, I).

       (Gnathostomata), 
         

  ( . 103 B, tr.olf, b.olf, s.n).
  (n.optici, II) ,   , -

,     ,   diencephalon ( . 104, II). -
    ,      

 . ,      
    .    n.oculomotorius (III)  

       trigeminus 
V1 (profundus),   n.abducens (VI) ( , 1904; Tretjakoff, 
1927; Lindström, 1949).      ( -

  , 1947)     -
 ,    -     – -

  (n.trochlearis, IV)   (n.abducens, VI).  -
        

,  .      
       ( . 104: III 

n.oculomotorius, V1 opht.prof., IV n.trochlearis).
       -

    ,    ( , 
,   )    , 
  ,    ( . 104: II, III, IV).    

     (Amphiaspidiformes),   
     (Empedaspis, Pelurgaspis) ( . 108, II, III, 

IV).     ,  ,   
1/3  .     -

,  ,    (Eglonaspis, Lecanaspis). 
        , 

         .

  (trigeminus V)     -
  myelencephalon ( , 1947; Cordier, 1954). , 

  Heterostraci   –  .    -
         

     .    
     .

        -
  (n.ophtalmicus profundus V1).    ; 

       (n.ophtalmicus 
super  cialis V1),        -

 ;         ( , 1947; 
, 1948 –   ).   -

           
.   ,    (V1)  

  .
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  –     

  (Heterostraci)     -
   ( . 104, oc – ),   myelencephalon ( . 104, 

med),      . ,   
      ( . 104, opht.prof V1, 

ophts.  c V1).      -
, ,   (Stensiö, 1964),     

(n.profundus),       , 
   .   106   -

   (med)    .  -
        

          (V1), -
    .
   ,     , -
    ,    (n.ophtalmicus 

profundus)     ,    , 
    ( . 108, II, III, IV, V).

    ,     
(n.trigeminus II)   « » . (  -

    ).  -
 « » ,      

 ,    .
  (n.trigeminus II)    

 ,      -
 .    ,    -

     ,   
 (Säve-Soderbergh, 1941; Stensiö, 1958, 1964; Denison, 1964; , 

1983, 2004;  .).        
 ,    , . . -

  n.trigeminus II ( . 104, V2).
,  ,   ( -

) ,    ,  -
  praespiraculum ( : Gabreyaspis, Prosarctaspis, 

Olbiaspis, Angaraspis  .). ,  praespiraculum -
,     ;  -
   n.trigeminus II ( , 1983).   -

        -
      -

:   .  (Stensiö, 1964),    
 n.trigeminus II .  ,   , 

    ( ,  Cyathaspidiformes, 
Pteraspidiformes),      

 .
  (n.facialis, VII),   (n.acusticus VIII), -

  (n.glossopharyngeus, IX),   (n.vagus, X).  -
          -

,      ( )   
.          
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,    ( . 99, sac.br). -
  (       
)      (Amphiaspidiformes, 

Cyathaspidiformes, Pteraspidiformes) (  «   -
»).
  (n.facialis, VII)   -   

myelencephalon         
( , )       -

 ( , 1947).      -
        (n.lateralis 

VII) ( , 1947).    ,    
    :    ,  -

  ,    . 
- ,      ,   -

      (n.ophtalmicus 
super  cialis VII) ( . 104, VII opht.s.  c).    -

   ( ,   : Empedaspis, 
Pelurgaspis)     .  -

  , ,  ,   -
,        

(n.buccalis VII) ( . 104, VII bucc, . 108, VII bucc).   , - -
,    .   , , 

    (n.acusticus VIII).     
  (Fontaine, 1958).
   (   )  -

   (n.glossopharyngeus IX)   
(n.vagus X) ,       

  ( , 1948)  .
   (VII)   , -

 (IX) –   ,  –    
  ( . 104, 108, VII, IX, X1, X2, Xlat).     

    ,    Osteostraci 
(Stensiö, 1958),      .

____________

, ,      (telencephalon) 
      (tracti olfactorii) 

(Novitskaya, 1975, 1981; , 1983, 2015).    Heterostraci 
   .   -

   ,     
 ,     ,  ( -

   )    telencephalon ( . 104, c.na, 
tel, tr.olf).

   (diencephalon)   , 
  .      

 diencephalon    ( . 104, pi, dien).
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  –     

   ,      
(mesencephalon)      , 

    (Stensiö, 1964),   .   
    ( )  mesencephalon 

  isthmus –   mesencephalon  , -
   ( . 104, mes; . 99, mes, isth).

    (metencephalon)    -
.
 mesencephalon    ,  -

      -
 (myelencephalon),     ( . 104, 99, med).

   Heterostraci      -
       

(Gnathostomata, ).        -
      tracti olfactorii.  

  (   – Monorhina   
)   .    -

     ( , 1976).
       -

     ( ).
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     . 
OSTEOSTRACI

        
    (Stensiö, 1927, 1964).    -

  ,  . ,   -
 105  106 A.
  ,       

    ,     
   ( . 105: telencephalon, tel; diencephalon, dic; 

mesencephalon, mec; metencephalon, met; myelencephalon, med).
    .   ,  -
  ( . 105, olfc:   na2).    

    (telencephalon) ( . 105, olfc, tel):   
  .     

(olf)  telencephalon (tel)      
  .  (Janvier, 1985) ( . 106 B, olf, tel).  , 

    ,    , -
    ,  -  

 telencephalon;      -
 (communique largement)  telencephalon (Janvier, 1985).    

,     ,   (tracti olfactorii)   
 .

     (diencephalon)  -
 (tel, dic)      ( . 105, tel, dic).   

,  . ,     ( . 106 , tel, 
f.pi, hab –  ,   diencephalon). -

        ( . 105, 
dic)      .    -

 (diencephalon)  ,    , 
    ( . 105, hab.r – ganglion 

habénulaire de droite).      -
,     (ganglia habenulae) 

   ( );    -
    ( , 1947).    

    (glandulla pinealis) ( . 105, pin, dic; 
. 106 B, f.pi).

   (mesencephalon, mes;   – mec)  -
  ,      -

 ( . 105 mec, dic, met).   mesencephalon   
     (metencephalon, met)  -
        ( . 105, 

c.sem.ant).      ,   
(Heterostraci)       -

  ( . 104, mes);      -
   ( . 99, . 104, mes).  ,  

         -
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  –     

 ( , 1947).      -
        –  -

 (aquaeductus Sylvii) ( ,  ).     
       (Stensiö, 1964; . 105, mec; 

Janvier, 1985: . 106 B, mes).
,   ,    , -

  ,     -
,   (metencephalon, met).     

    mesencephalon ( . 105, 106 B, met). 
     ,  “division 

métencéphalique”, ,      
(Janvier, 1985).

        -
    (isthmus)     -

  ( . 105, mec, met; 106 B, mes, met).   -
,   ,     (   ,  

),        
mesencephalon  myelencephalon ( . 99, isth).

Metencephalon      -
  ( . 105, met, c.sem.ant). ,    -

        
(Novitskaya, 1975; , 2004, 2015 ) ( . 99, c.sem. ant, mes).

 (    )  metencephalon  
        

 ,   .  -
        

 ,    ,   (    
). , -       -

   (   –   metencephalon)  
     ( )   

(       ).
   (myelencephalon, medulla oblongata, med)  

,         
.   , myelencephalon ,     

 , , ,     
,     –   ( . 

).   (metencephalon)     
  myelencephalon (  ).    

      .  ,  Heterostraci 
  (metencephalon)       -

,        .
    ( . 105) metencephalon   

   (c.sem.ant).  ,   -
 myelencephalon     –   

   ,  metencephalon -
     myelencephalon ( . ). 

    (Heterostraci),      
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  myelencephalon      
    (  isthmus: . 99, 110, 

isth, med); myelencephalon (  )    
    .   (   

myelencephalon)         -
   .

     .   -
.         

   ,   
,   .   
      (Stensiö, 1927, 1958, 1964; Wängsiö, 

1952; Janvier, 1975, 1977, 1981, 1985b; , 1998).    
   . .  ( , 2004). -

      ,  
   .

     (  )  , 
     Osteostraci   -
   ,    .  , 

        
     .

       
 (II)   -    ,    : III, 

IV, VI.    ,       , 
. .         

 ( .105, orb –  , dic – diencephalon, mec – mesencephalon, 
med – myelencephalon).     , -

    -   ( . 107).

  ,      -
  (   )     

(diencephalon, mesencephalon)   .  -
         

      ( . 104, 109, 110).    
 ( . 108, oc, II, III, IV).    ,    -

   ,     -
     .

         -
  -  ,    -
      ( . 105).  

         
.  (Stensiö, 1964;  .)  .  (1985;  .).

 « » .   -    -
         

    .    -
    ( . 105, 106 , , vest; sel1–6; 

c.s.e.l.1–5).       (Janvier, 1985). 
      ,   
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  –     

 .   ,    , 
     .  -
 ,     ,    -

  .       
    , . .   , , 

,    . ,    
  ,     , 

    .  ,   
   (Petromyzontida)   -

  .     
         -

    (Janvier, 1985).
- ,      ( -

 s.e.l.  c.s.e.l., . 105, 106)  ,    ,   -
         , 
   .  ,   

 Osteostraci       -
  -    .  

    ,      
   .      -

.
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 . 

OSTEOSTRACI. HETEROSTRACI
      ( -

  )    
   (Novitskaya, 1993; , 2004).    

 -   , -
  (Cyclostomata)   (Gnathostomata). 

      (  -
 ),   –  .   

    :    
  .    

    .
      

  (  -     
)        

 –  (Gnathostomata)   (Cyclostomata)  
    .

 (   )    -
,       

 : -     -
    .

 ( )    
 Cyclostomata ( )   Osteostraci (Agnatha) 

  ,       
      .  

     .  (Stensiö, 1968). 
        -

 (Novitskaya, 1981, 1993).
       -

  ( )    , . . 
      (Stensiö, 1968),  

     ( ) 
  .   ,    -

  ,     , -
      -

.  –      (Cyclostomata): -
    .  (Stensiö, 1958, 1964, 1968),   

.  (Janvier, 1981  .)      -
 (Gnathostomata).       

,     -
,   (Heintz, 1962; Tarlo, 1965  .), 

 (    )  
      -
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  –     

 (Novitskaya, 1975, 1981, 1993; , 1983, 2002, 2004, 2015 , ; 
, - , 1986).

,     ,    
 ,       -

   ( ) .   -
       -

 .           
.

 . 112      -
   (A, B – , C, D – ). 

   ( . 112 A, sn)   ( . 112 C, np),  -
   (hy),     .  
         

(A, C, phy).
       ( . 112 

E).   112      -
       –  Gnathostomata 

(E-F)   Cyclostomata (A-C).       
    (Cyclostomata)      

  (  ) ( . 111 A, n; . 112, . , sn, , 
np),     ( . 112 E)   (np)   (hy) 

 .

. 111.      , Petromyzon.  –  , B – 
  (Stensiö, 1964,  Dohrn). : c – , ec – , en – 

, h –  , li –  , ls –  ,  –  
, n+h –  , op –  ,  st –   

(stomodaeum)

  113      -
   (Cyclostomata: ),  

(Gnathostomata: )      -
 (Agnatha: Osteostraci, Heterostraci) (Novitskaya, 1993).
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    ,  . 1,    
        

  (Janvier, 1974).  –  . -
  (ns)    (ht)   -

     (nho1, ,  
Janvier).   (ns)     (tel)  

    . . 2   
     ,   (  Jarvik, 

1980   Janvier,    ).   
 ,   . 1:   (ns)    

(ht),     (nho1).
 .  (Cyclostomata). . 1   -

        (Gorbman, 
Tamarin, 1986).   ( )   ( ) ( .  

. 112 )    ,   
  (nho1).    ( ) 

( . 113 B1)     (F1) (   
   =  ,  Gorbman, 

Tamarin, 1986).     (F1) 
    (S).   

 infundibulum (I) –     -
   (diencephalon).

. 2.         
   (  Gorbman and Tamarin, 1986).  

 (=  ),     (F1),  
       -

 (nho1)      -
  ( . 1)    .   

    ( . B2, o),  -
  (nhd). . 3.      

  (  Bjerring, 1989, :  -
    ).      (ns)  

 ,     -
 (nhf).     , -
     (nho2).  
      .  B4  2 -
    -   

.  (Janvier),   (Jarvik, 1980).  
       (ns), -
  (nhf, . 4;   ht, . 

2)          ( 2)  
  ( 4).
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  –     

. 112.      (Cyclostomata)   
(Gnathostomata). Cyclostomata: A, B –      

 (  )   (Petromyzon: Pasteels, 1958,    ,  
 ); C, D –      ,  

 (Bdellostoma: Pasteels, 1958,    ). Gnathostomata: E –  
     Neoceratodus forsteri (Dipnoi.  8,6   

Bertmar, 1968); F –  :  (hy),     infundibulum 
(inf) (  Devillers, 1958,    ). :  – , hy –  

 (  ), inf – infundibulum, np –  , ph – , phy – 
 , sn  , st – stomodaeum
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. 113.     –   (  ) 
  –  (  );    :  

(  )   (  D) (Novitskaya, 1993; , 2004).    
   ,  D –   

 . A1,     -   
 (  Janvier, 1974); A2,       (  

Jarvik, 1980,   , Janvier, ); B1, B2,   
        (  Gorbman and Tamarin, 

1986); 1,   ( )     ; B2, ,   
  (F1)  ,    

(nho1)    ,   – nhd – ; B3, 
    ; 4,       

(  Jarvik, 1980,    Janvier, ); 1,    
  Squalus acanthias (  Bjerring, 1989); C2 –     

 (  Devillers, 1958):  :     infundibulum; 
C3,  :    infundibulum, C4, C5,   Squalus 
acanthias (  Marinelli  Strenger, 1959, ); D,    (  

):    (n.s),     (Novitskaya, 
1981, ).  : F1       

 (  –   –  ); I, infundibulum; P, pharynx; S, 
stomodeum; a,    ; nho1, nho2,    

 ; nhf –  ; ns,  ; ,  
 ; po,  ; tel – telencephalon; trolf,  .
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  –     

    (Gnathostomata),   
   (Heterostraci) (   . 113).

 .   . . 1.    
   (Squalus acanthias)    
 (  Bjerring, 1989).    (po) -
        .  

  (hs)     , 
    .  2  3    

   .   -
. . 2.  (hyp)      infundibulum 

(I) –        
(diencephalon) (Devillers, 1958). . 3.     (hyp) 

  infundibulum (I) (Devillers, 1958). . 4.  -
    Squalus acanthias,   (  Marinelli 

and Strenger, 1959, ).   (ns)    
   (trolf).  (hyp)   

  diencephalon (  infundibulum). . 5.  
    (Squalus acanthias) (  Marinelli 

and Strenger, 1959, ).  .   (ns) , 
 ,   telencephalon (tel)  

 (trolf). . D.  ( , , -
 ),   (Novitskaya, 1993).   (ns) -
,     ,    

  (tel)   (trolf).
       ( . C5)  

  ( . D),      -
 (ns)          telencephalon (tel) -
   (tracti olfactorii)  .  

  (ns)   (hyp)    
      ( . 4, ns, hyp). 

    ( . 5),     -
  .
        
 ( . 113 D, ns).     -

     (     
      ).  

     (     )  -
.      ,   -

        ,  
  .

 -   ( .113)   
:   ,    (  B1–4),   

  ,     (C5)   – -
      (  1 – C5)    

   ( . 4).     -
 .
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 -    (Agnatha)  -
     .   

  (Heterostraci)    -
    (Gnathostomata);   

  (Osteostraci)     -
  (Cyclostomata).

    ( . 113)  
       -
   (Gnathostomata)  -

 (   Janvier, 1981;  .)  .
    (Gnathostomata)  -

,     , 
.

       
 ( )      -

    .

______________

       -
   ( )   ( ).  , 

     .  -
     ,   
    .   -

       
 .
  ,    ( . 114) -

  ( , duct, nho1) ,    
(=posthypophisial fold, F1)      -

   , ,  infundifulum 
(I) (Gorbman and Tamarin, 1986) (  . 114).     

,         
   (originally and all times),    

       .    -
 ,       

 (Gorbman and Tamarin, 1986; Bjerring, 1989    Sholdice and 
McMillan, 1985),      

    .     
 ( . 115 , adh).       
    (  Bjerring, 1989: . 115 

, nhf).         -
     ( .  Janvier, 1981). , 

  ,   (Bjerring, 1989;  . 115 
),   –       (adh)  

  ( , nhf),  ,   ,  
 .
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  –     

.114.       (Gorbman and Tamarin, 1986). 
: F1,    (=dorsal lip; posthypophysial fold); I, infundibulum; 

P, ; S, stmodeum; adh,    

. 115.          . 
,         Lampetra  uviatilis (  

Bjerring, 1989); B,        (  
Janvier, 1975). : adh, - ; e, ; ht,  , 
js, -  ; nhd2,   ; nhf,  

, nho2,  ; ns,  
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       -
    ( . 115 B ns, ht). ,   -

  ,   ,      
    ,    , 

    .     
    (  , . 113 2) 

       -
   ( ) ( . 113 C5, D).    

   ,      (diencephalon)  
    .

      -
    .

 ,   ,   -
  infundibulum    ( . 115 , adh, I – -

  infundibulum  ).  ,   
 ,    ,  -

        
( . ).

,   ,   –  
        -

       
 –  , - ,   .  -

:       infundibulum   
 ,   ,   - , ,  

   , ,  ,  -
   .    infundibulum -

       -
  ( . 114 adh, I),     –  

  ( . 113 C2, C3, I, hyp).  ,    
   ,   
   ,    -

 . ,   ,   -
,     (fundula), -

   ( . 115, nhf);   
   .

    ,      -
        -

    ( .  ). ,  
          -

,        .
       -

   ,   , -
        infundibulum -

 ,  .    -
       
,  ,     infundibulum   

( . 114, adh, I) (Gorbman and Tamarin, 1986    Sholdice and 
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  –     

McMillan, 1958).     ( )  
         

 infundibulum ( . 113 1–4, hs, hyp, I). ,  -
 ,       

  infundibulum (  –   ,   
)     (Gorbman and Tamarin, 1986; 

Novitskaya, 1993).
         -

  ( )       
( . 113 B1, B2, a, o).       

.  ,       
 (   ),    

     ,   -
      ( )  

 ( ).

____________

   ,  .
   (Heterostraci, Osteostraci) 

        
,     – « »  « » – 

   .    
  ( ) ,   – -

 ,    .   -
     ( )    

.
  (Cyclostomata)   -

  . ,    (rhynal sac: Bjereing, 
1989)       

 (Gorbman and Tamarin, 1989; Bjerring, 1989).  -
,          -

 .  ,    
       

, ,      
      ,     -

  – .
      ,  -

      , -
  ,      -

      . -
  -     

      Gnathostomata,   
        

Cyclostomata.
,  -     

 (Agnatha)   , -
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      –   
 .       -
  .        

     ( ?,  – ) 
 ,      500 -

  (  ,  , , 1997: 
. 2).
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  –     

  
 . 

HETEROSTRACI. THELODONTI
     -

  (Agnatha)     
(Gnathostomata)         

  .    -
        -

   .     
       ,   -

,    .    
 ,  ,      -

  .      
       -
 (   )    ( ) ( -

, 1967).          
.  (Mallatt, 1984).   ,     

 (  )       -
   ,     

  (« » sensu largo)    
  (Jarvik, 1960).   ,  -

    (Gnathostomata)   
       

( , 1974, 1983, 1998, 2002, 2004; , - , 
1986; Novitskaya, 1975, 1981, 1993; Janvier, Blieck, 1979; Janvier, 1981; Forey, 
1984, Turner, 1985, 1991;  .).  ,     

,  .
       ( , 

1983; Novitskaya 1998) ,     –   
(Novitskaya and Turner, 1998). ,     -

    (Märss, Ritchie, 1998),    -
       ( - , 

, 2004).
        

     : 1)  -
        , 2)   

      
  (Gnathostomata)     
  (Agnatha).

      ,    
   ,     
,      .

    (Heterostraci, 
Thelodonti).       -



203

 

       -
.  –  ,    -

,       ,   
.      ( . 116 , s.br1–5, B, s.br1–7; 
. 99 s.br; . 100 k2-k8–9).     

    4–5    .  
   (       
 )       

      .   
 .      

      ( . 103 , k2-k9 – -
 Stensiö, n.ap.br; . 104, s.br, ap.br).

       -
:  10–11  (Watson, 1954: Anglaspis) , , 15  (Stensiö, 

1958, 1964).  ,   Heterostraci   -
.       
   (  , k2-k9)    -

 ;     ( . 97 : k9-k15; 
. 98, k9–14).   ,   -

 ,      Cyathaspidiformes 
  (  ?) .     
  ,    ( -

, . 103 , k2-k9).    Poraspis  
      

(    )     
    .     

      
.       -
 ( . 104, s.br).

    ,    
 ,  ,    

( . 116 , c.s.br).        -
     (Kiaer, Heintz, 1935, . XXX, 

. 3).   ,      -
 ,     . ,  –  

 –   .     
    . ,  ,   

     (Denison, 1964),   -
   .

       « », 
    ( . 116 , arc.br).  

       (  -
),       -

  ( . 116 A, c.l).     
  .
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  –     

. 116.        (Cyathaspidiformes). 
A – Poraspis polaris Kiaer, .   2573/20, ;  ,  - ; 
B – P. pompeckji  Brotzen, . ,  3592/76; ,  ,   
( , 2004); C – Turinia pagei (Powrie),   ,   Queensland 
Museum,  RSM18 ( , ) (  Novitskaya and Turner, 1998). : arc.
br –   , c.l –   ,     

 , c.na –  , c.s.br –      
, c.sem.ant –   , c.sem.post –   , 

l.c –    , med –   (myelencephalon), mes – 
  (mesencephalon), orb –  , pi –  , s.br, 

s.br1-15, s.br1-7 – ,    
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    -
   ,    -

 Cyathaspidiformes.     ,  
Amphiaspidiformes  Pteraspidiformes,    -

         
Cyathaspidiformes.

  ,     
.  ,     -

  ( . 14, 15, 16).     
     ,     

   .     
       -

.        ,  
       (Hibernaspis 

macrolepis: . 19 , , ap.br).     -
   ,      

( . 18 , Edaphaspis),     ( . 17 C, D, 18 B, 
ap.br).

 ,      
.       

       (Kiaer, 1930, 
1932; Kiaer, Heintz; 1935, Zych, 1931; Watson, 1954; Stensiö, 1958, 1964, 1968; 
Denison, 1964; , 1964; , 1968; Novitskaya, 1971, 2004). -

  ,    ,  
  ,        -

  (Watson, 1954; , 1964),   -
  (Stensiö, 1958, 1964, 1968) ( . 100, aqj).  , -

         
Cyclostomi:        -

   ,   Cyclostomi,     -
,         . 

  ,  Heterostraci     -
  (compartiments branchiaux)   ,   

  , . .  ,   Osteostraci (Stensiö, 
1964);   ,      

 ,     -
  ( . .     ).   

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

    Heterostraci    
,   ,      -

   .
     (Heterostraci) 

 .    (Halstead, Whiting, 1965; Halstead, 
1969, 1973 a,b).      -

    ,    – -
 .
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  –     

  «   »   
 ,       

  ( , 1983).        
   .

 ,      -
        -

 ,      -
 (Halstead, Whiting, 1965; Halstead, 1973).   -
      ,   

    .   ,    
      (Halstead, 1973 b).

       . , 
        -

    ,        
.

 ,      (Halstead 
Whiting, 1965; Halstead, 1973 b)      -

  ,  ,      (Halstead, 
1973),      .    -

    .   -
         

  . ,     -
  (   )   . -

,       -
 (      )  ,   

  ( . 117),      ; -
        

   .

. 117.      (Heterostraci)   
 ( , 1983). : ao – , er – , ch – ,  c.na – 

 , presp –  , s.br –  .  
   . 119
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  ,      
( )   ,     -

 . ,       
 -    .   , 

,     , ,  
    ,      

  ,      -
 ( , 1983, 2004, 2015).

          
       ,   -

       . 
      .   -

       . -
,        ( . 118).

. 118.      Squalus acanthias L. (  Marinelli, Strenger, 1959). 
: ectbr.do –  , m.par – musculus parietalis, m.trap – 

musculus trapezius, s.br –  

      -
 :

      -
       .

       
 :      (   -
   )      

( . 119, s.br, arc br.ep).       -
 ( . 99, 100, 103 C).

      
:    (Amphiaspidiformes)  -
  ( . 117, presp.);      

 :         
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  –     

        ( . 117, 
ap.br)         

 ( ,  Sacabambaspis).

. 119.     (Heterostraci).  
     ( , 1983). : ap.br – 

     , arc br.ep –  
  , arc br.hyp –    , arc 

hy –  , arc md –  , c.l –    
  (    –    ), 

c.sem –  , d.extrbr –    , endcr – 
, l.lat –    , orb – , pi –  

, s.br –  

       
       -

.         . -
,       

  ( .   ),   ,  
     .     , 

       . 
- ,   ,   (   

     )    
       -

   .
     .  

         -
      ( -

, 1983, 1998).        
,      .

        
    .    

      , -
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      ( . 99, s.br; 100, 103).  (  . 100, 
103  .)     – k2,  – k3  . .).

  ,  ,   -
  ( . 96, 119, 120 , arc md; . 94, arc.m).    -

, ,      (Säve-
Söderbergh, 1941).  -    . 

,     ,  
   ,    , -
-       -

   pit line Gnathostomata.    ,   
      ( . 73, cm1).   

pit line    ,  
n.glossopharyngeus IX,    ,   

          
 ( . 73, cm1–4, scc).   ,     

     ( . 119, arc md) ( .  
Stensiö, 1958, 1964; Jarvick, 1960).

. 120.       .  –  
( ) (  , 1998),  –   (  , 1947). : 
arc.br –  , arc.hy –  , arc.md –  , c.au –  

, c.na –  , c.sem –  , ch – , int – , na – 
, oc – 

  .  (Denison, 1964),     
  .       -
    .    - -

 (Säve-Söderbergh, 1941, p. 531).     -
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  –     

 .        
( . 120 , ),  ,      

       :   
         -

 ( . 120 , ,    oc, arc md, c.sem [c.au] 
  , ).        -

       ( . 120, arc hy), . . 
        
  –   .      

.
        

ó   ,     
( . 119, 120 , arc md).     -

       ( . Amphiaspidiformes), 
  . ,   (   ), 
     ( . 7, 46 , orb). ,  
        ( , 1901). 

  ,  ,     -
,         

 (=Heterostraci)  -  
  .

Thelodonti.     Turinia pagei (Powrie),   
       

,    ( . 116  – ).      
  ,     .  -    

         
   .    -

  ,     ,   -
    ( . 116).    
       -

 ( . 116).  ,      -
.

__________

   (Cyathaspidiformes),  (Turinia pagei)  
        -
        ,  

  .  ,   
     ,  -

   ,       
  (Säve-Söderbergh, 1941; Stensiö, 1964; Jarvik, 1980; -

, 1983, 1998  .).        
    ( . ) ( . 116 A – C). ,  -

  ,     .    
,    ,     ,  
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 –   ( )  ,   -
  ( . 120 A, B, arc md).

   , - ,  -
      -

.         -
        ,  

        ,   , 
   ( . 120 B, arc md).   ,   

 ,   (    , 
  )     

,      ( . 120 ).   ó , 
  ,      

   ,    -
.         

     .
   ( , , )   

       -
 .       -

         -
  ( . 119, arc hy, . 120 , arc hy, c.sem).   

        
( . 120 , arc hy, c.au).  ,   -

        -
   (   ) -

       ( . 120 , ).  
       – .  

(     arc hy)     (   
arc hy)   ,  ,    -

.          
         

        
( , 1998).   ,    -

         . -
-  (Säve-Söderbergh, 1941)    -

       
    pi line  .   -

 ,  ( )    -
 (  ),   ,   

 ( )  ,  
   .    

      ( , 
1947).    ,   -

 .      , 
  (  : Gabreyaspis, 

Prosarctaspis, Angaraspis  .)   -
,      , -

      ( -
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  –     

, 1968, 1983, 2004, 2015 ; Novitskaya, 1971).  ,   
 ,  ,      

,  . , , ,  -
,    ,   .

   praespiracula    
     .   -

 , ,  ( ) 
 ,         -

 ,  -  ,   
-         

( . 119:   ,   ).
     Heterostraci.   

  ,       
  ( . 119, s.br; . 99, s.br; . 100 k2 – k8),  

      .  -
   (     ) -

      .
       -
 ( ) ( . 121 A, ext. br. arc –   );  

    (   )  -
  (   ., aff.br.art, eff.br.art).  ,   

( )       .

. 121.   ( )   ( )   
 (Mallatt, 1984). A –   Petromyzon marinus, B – . : 

aff.br.art –  ( )  , eff.br.art –  
( )  , ext.br.arc – ( )   , ext.br.cart – 

  , int.br.arc – ( )   , X – 
  (   posttrematicus  )

  ( . 121 )  ,     
,      ( . 121 , int.br.arc); 
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( . 121 , aff.br.art, eff.br.art).     ( ) -
        .

        -
       . -

  .  (Marinelli, Strenger, 1954, 1956, 1959),  
 Lametra  uviatilis, Myxine glutinosa  Squalus acanthias.

 Heterostraci  Thelodonti     
       

  (  ,   ,   -
  ),      -

.  ,  ,    
       -

  ,  ,     ,  
       -

 (Gnathostomata). ,      -
        

        
.           -

    ( . 121 , ext.br.arc).  
     -

.   ( )      -
   ( . 121 , int.br.arc),    

  .      
  ?

       -
   .

       
      ,   -
       ;   -

   ( , 1947).   , 
 ,   :  (  -

)   (   ) ( . 122 , ). 
     ,   -
,    . . .   -

           
  –   .   

     -
 ( : , , ,   

.),    ,   -
 , - ,      

   .
      

  – ,     , 
     ( , 1983). -

        (Cyclostomata),  -
       

  (      ).
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  –     

. 122. ,       -
  ( )     

 ( ) (  , 1998).  –    
,       (  

   )     
  (     );  – 

  ,  -   
;  –       
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  :        
,          , 

       , 
   -     

; D –        
  ;  –      

   :   ,    ( . ), 
     ,     ; F – 

,        
 (d.br, arc, v.br, arc)   (   )  

 ; G –  ,    
   ,    ( , )  

  : « »   (d.br, arc, v.br, arc – 
  )        

,        
   (int.br.arc),        

      (   . H, I); H –  
     (    Marinelli, Strenger, 

1959, fig. 156, 158); I –        
 Squalus acanthias L.  Marinelli, Strenger, 1959, fig. 218). : arc.

br –  , art.br –  , c.br.c –     
 , d.br.arc –   , d.p.br.s –   
 ,     , ectobr.d – 
 , ectobr.v –  , ind.br.c –  

      , int.br.arc –  
  ( ), n.br –  , o.br –   
, pl.br –   (   ), v.br.arc –  
 , v.p.br.s –    ,    

.      
 ,   –    (fig. 

A – C, E, F)

      
(Agnatha)     (Gnathostomata).  

      ,  -
      -

 ,       
( . 122 C, E).    -   -

,       -
   ( . 122 , ).     

  (  )  -   
  .    , -

 ,     -
  ( . 119).

        -
     ,  -

,   ,    ,     -  
      

     ( , 1998) ( . 122 
C, E, F, int.br.arc).      -

 .  (Holmgren, 1942)       
   ( , 1998)  . 
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  –     

  ,   Myxine glutinosa  ,  
        

  , ,    -
   (Holmgren, 1942).

        
  ,   . 

 ,         
  . ,   –    –   

      , 
         

  ,      
( , 1974, 1983, 2002, 2004; Novitskaya, 1981).  -

      ,   
 « ».        , 

   .  ,  
         , -
   ,     

( ),     .
         -
   ,   -  -
    ( . 122 C, E, F, int.br.arc),  

   ,    ( ), 
    .

 ,      
,    ,  ,  -

,      -
  .      -

   –   -  . 
      « »   

 .    ,     -
  (  )      

 ( . 99, 110, 119).     -
     ,    -
      , -

      .     
   .

   ,   , 
, - ,       -

      ( . 122 F, G, d.br.arc, v.br.
arc).       -

  ( . 122 F, int.br.arc, . H, arc br),     
  .     -

   ,     
    ( . 122 F, int.br.arc),   

( . 122 F, pl.br).  ,     
    ( . 122, H, pl.br),  -

  (Gnathostomata).
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     ,   -
 (IX)   (X) ,     

,          
  ,       « » 

  ( . 122 C, art.br, n.br),    -
    ,    

  ( . 122 E, art.br, n.br, int.br.arc).  , -
       -

.        -
   ( . 122, . F  H).

      , -
        , 
        -
  .     « »  

     ectobranchialia  ( . 122 
F, d.br.arc, v.br.arc; . H, I, ectobr. d, ectobr.v).    

           
(Marinelli, Strenger, 1959).

 « »   ,  -
       ,    

  ,   ,     
 ,      -

 .     -
 .

- , ,       
  .       -
 (      ).  ,   

 ,       -
  ( ),      

.  ,     , -
          

      ( , :   
).

- ,       -
    .     

,      - -
 ,      .   -

    « »   
 (      )  

  ,     .   -
 (        )  

          -
 (  , 1947),     

 –    ( ,  -
  ).

        -
  (  )      -
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  –     

,   ,     -
 –    .      -

        , -
    .     

    . ,   ( ) 
   ,    (Ritchie, 

1968),    .      
   (propterygium, mesopterygium; Squalus acanthias, 

 Marinelli, Strenger, 1959)      
  ( . 72 ).

______________

 ,       -
,    .
        -

    ( )   -
        . 

      (Holmgren, 1942). 
      ,   

   . ,     
     (Janvier, Bliek, 1979; 

Janvier, 1981),        , 
  .  ,  :   -

        -
 ,     (   ) 

    .
  ,  (Heterostraci: , Cyathaspidiformes) 

      
(  )   .    -  

         
  ,      

   .     -
    ,      

       ( . 
 « »),   . ,  -

,   .      
   .
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(  -   
)

          -
       
 (Stensiö, 1927, 1932, 1958, 1964; Sewertzoff, 1928; Gross, 1933; 

White, 1935; Heitz, 1938, 1939, 1962; Westoll, 1945, 1958; , 1945; 
1949 , 1964; , 1948, 1956; Denison, 1951; Wangsjö, 1952; , 
1955, 1956;  .).       -

      .
   XX      XXI-  -

     (Agnatha)  -
 (Gnathostomata)     

 –     , , 
. ,  .  (Hennig, 1953, 1966),  

     .   
      

   .  ,    -
 (  ),    -

  . ,  ,  
   ,   .  -

          
   ( , - , 1986). -

      « » 
,      . « »  
       (  -

-  ).   ,    -
  ,  ,   

,      .
     . ,  -

         
,  ,   ,     -

 . ,   (jawed vertebrates), 
,    ,   ,   

  – Eripthychius ( . 128).     -
  ,        . 
    ,    
  .

     :   
       ,  -
  ( ) ,  .   -
      

 .      ,  
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  –     

,  (Elasmobranchii).     -
   . ( : , 1983.  

Placodermi .  ).
    (Gnathostomata)  

   (Osteostraci),   .  
      ,  -

         
( ) , , .

  (Osteostraci):    , -
 -  ;
   (     );

   (tracti olfactoii);
  . (     -

   ).

  (Gnathostomata):   , -
 ;

   (      );
   (tracti olfactorii);

  . (      
  ).

       « -
 ».

,    ( . ),    
     ,   (  -

).   Gnathostomata    -
 ( Heterostraci).

      
    (Janvier, 1981). ,  

 (Hennig, 1953),   ( , ) 
   ,     

      (Janvier, 1981; Forey, 
Janvier,1993).    .    -

,    ,   . 
  ,  ,   -

   (   ) ,  , 
        ( -

   ).
   ,      -

    ( , 1983, 2004, 2015 
, ).     ,    -
   «  ».      

,     (    -
)      ,  ,  

  .
 ,     ( , , 
  ),   ,    
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       Gnathostomata 
( )     (Osteostraci),   -

 (Heterostraci).

OSTEOSTRACI –    
 GNATHOSTOMATA

     (Myopterygii)  
 –  (Petromyzontida),  (Osteostraci, Anaspida), -
   (Jamoytius kerwoodi, Endeiolepis aneri) 

  (Chondrichthyes, Osteichthyes) –  .  
(Janvier, 1981) ( . 123, 126).    .   .   
1979 . (Janvier, Blieck, 1979).    (Ost.)  -

 (Gnath.)      ( . 123 , 126).
 Myopterygii    .   

 ,       -
.       -

    .

. 123.   ( , )   Osteostraci (Ost.) (Janvier, 1981, Fig.10)

  .    ,     
  ( , - , 1986). ,   -

,   ,    -
 ,    Gnathostomata  Osteostraci  

      , -
        ,   -

  .    , 
        
 Gnathostomata  Osteostraci     -  

   –     .  
   .
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  –     

. 124.    .  –    
(Nahanniaspis mackenziei  Dineley, Loef  er, 1976);  –  (Pteraspis rostrata, 

 White, 1935);  –      (Hemicyclaspis 
murchisoni,  Heintz, 1967; D –  (Cephalaspis gabrielsei,  Dineley, Loef  er, 1976); 
E – ,        , 

  (Hemicyclaspis murchisoni,  Stensiö, 1964). : d.f –  
   , d.sc –   (     

,  g. E), d.sp –  , vl.l – -  

     ,  (derived) 
     (Janvier, 1981).

1.  ( )  .  . ,  
 ,    Osteostraci  Gnathostomata  -

.
,  .     Osteostraci   

  ,   .
       -

,        ,  
  ( )    ( . 124 

, vl.l). ,  ,    -
   (Hennig, 1953),        

.    ,  ,  -
          

   .     Gnathostomata.
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 ,    ,    
 ,       

,       . , -
   (   ),  

    (Heteroctraci, Thelodonti),    
  (Ichthyosaurus, Mixosaurus, Macropterygius  .). 

    . .  ( , 1964).
  ,      -

,     .
2.   .   .  (Janvier, 1981), -

         
     ,    -

   .
    :     

   ,     
  – .

   (Janvier, 1981)   
       -

.         .  
       -

,    (Janvier, 1981).      
 .  ,   ,  

  ,    .  -
      (Janvier, 1981, Fig. 8E).    

    ,  .   -
        

,     ( . 124 E, d.sc).  
      .  , 

    ,     -
  (Stensiö, 1932; Heintz, 1967) ( . 124 C, E, d.f).  

      ,  
   Phlebolepis,   , ,  

 , .
3.   .   -
 , .  ,   Chondrichthyes  Placodermi  

    ,    – 
    Acanthodii.   , , -

    ( )    Myxinoidea 
( )  Petromyzontida ( )    Heterostraci, 
Galeaspida , , Anaspida (     -

).  .  ,    ,  
       -

.  – ,     -
  ,      (Janvier, 1981).

    (3),    ,   -
      ( ).  ,  

        -
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  –     

,     . 
       -

  .
     -

        -
.     ,  -

  .       
 .  –    –    

    ,    .
4.   .   .  (Janvier, 1981), 

 –  ,      
 .   ,   

 (primitively)   Gnathostomata (  -
    Acanthodii,  Elasmobranchii, Placodermi  

 Teleostomi).   ,  ,  -
  ,      Heterostraci, Galeaspida  

Thelodonti.      (Anaspida), 
- ,    (Kiaer, 1924). 

 ,    Osteostraci (Janvier, 1980)   
Placodermi (    Stensiö, 1969; Goujet, 1978)  

   ,   :  
  .

,         
  ,        

    (Osteostraci)   
(Gnathostomata).

       -
    ,    , 

   .       -
 ( ,   ).      

    ,    -
,    ( , 1945).    

        
     ( ),  

        -
       .

5.   ( ).  (unlikely),  
 ,     -
 Osteostraci ( )  Gnathostomata ( ), 

   , ,  Galeaspida 
( ).          

 .   ,  (Janvier, 1981) -
  Liu (1975)  P’an, Wang  Liu (1975).

6.    –      
       .

      -
 ,        
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.    Osteostraci (    
    ; Ørvig, 1967, 1968)   

Gnathostomata (Janvier, 1981).
    .    – -

     ,  ,  
   ( )    – -

         ( -
, 1983; , - , 1986).

 (  )     
     .  -

      .   -
,     ,    -

 (Mongolepidida, Chondrichthyes?),  ,   
    (Teslepis),   (Mongolepis, 

Sodolepis) ( - , , 1992, 1997).  
       -

      
 (Ricqles, 1995).      (   

 )    -
        

.    ,     
        

        
( , 2002).
7.    (de  ned)  ,  . 

 (Janvier, 1981),     (may be a 
reliable character). ( - ,    –  -

    ).  ,  -
    Osteostraci   -

,      Gnathostomata 
  (   ,   Acanthodii). 
  , ,  Osteostraci,   

Anaspida    .
      .  

        
(Wangsiö, 1952);       (Janvier, 
1977).     ,   -

   (Stensiö, 1964,  g. 12C).  -
  .        

 (   ),  -
     .  
        -

 .    ,   
, .

   (1 – 7),    .  
  ,   : 1.   

 ,   ,  -
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  –     

     ,   – 
   ,   (Janvier, 1981)  
 .      

           -
  . 2.      , 

      (Gnathostomata) 
  – (    ) – -
      ( ).   

  ,     (  , 
) , , ,  

 .    Elasmobranchii ( ). 
    (   «    

»).
     ,  , -

   , .    -
.         « -

»    .   ,   -
  ,       .   

  .
 ,   (Janvier, 1981),  

     (Osteostraci, 
Ost.),  ( , )      -

  ( , . 123).
      -

  Osteostraci ( . 123).
  ( . 123,  B)   -

   Osteostraci  Petromyzontida  ,  , 
 ,    Gnathostomata+Osteostraci 

( . 123 ). ,  , ,  , 
,      Osteostraci -
    ( )  .    

Petromyzontida      -
   (oral hood. Janvier, 1981, p.137).

,         -
       ,  -

        
       

( . 113 B1 – B2: F1).    –  -
  ( )     –   

     (Peromyzontida),    
.    (Gnath.  . 123),   -

 ,         
  (Ost.  . 123).

  ,  (Gnathostomata   , 
   )  (horrify, -

)    ,   ,  -
     (  – be derived)  -
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,      (    -
 ).

    ,      -
 ,       ,   

(       –  )  -
   ( )      

 (Janvier, 1981, p. 138) ( . 125, . F1, F2, r.p).     ( -
   r.p),       
         (Janvier, 

1981) ( : . 125 . F1, olf.p  . F2, olf.).
  ,   .

     (  Janvier)   ,  
  .  (Janvier, 1981),    

     ,   -
.        ( . 125 . 

F1, F2, r.p)       -
  ( . 125 . F2, m.nb.g),   
 ( . F1, F2, r.p)     ( . F1, 

olf.p  . F2, olf).  ,     
,     ( . 125 . F1, , 

 r.p  olf.p)     
   :    r.p  

  m.nb.g ( . 125 . F2):    
   .   

,       infundibulum  -
     ,     

  ( . 125 . F1:  – ,  
r.p  olf. p  ). ,     

    infundibulum (     
 diencephalon).

,  .  ( . 125 . F1)  -
     ( . 125 ).  -

 ( )       
   ( . 125 A, B, phy).  -

       
    (Janvier, 1981)      
 ,    ,    -

,   .
 ,   ,   . -

  « »  ,      -
   ,    -
 .       

(Heterostraci).     ,  
 ,     

(   )   . (    «  -
»,  «    . 

Osteostraci, Heterostraci»).
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  –     

. 125.       . ,  –  
       , C, D – . (A, 

B  Pasteels, 1958); C, D: Bdellostoma  Pasteels, 1958). : hy –  
 (  ), inf – infundibulum, np –  , ph – , phy – 

 , sn –  , st – stomadaeum.
 –       (  Gorbman and Tamarin, 1986). 

: F1 –    (dorsal lip; posthypophysial); I – infundibulum; P – 
pharynx; S – stomodeum; adh – adenohypophysial region of the nasohypophysial duct (  

  ); nho1 – nasohypophysial opening (  ).
F1, F2 –      (F1)    (F2)  

   ,    
     (Fig. F1, F2  Janvier, 1981, Fig. 15). : 

m.nb.g. –     (hypothetical median nasobuccal 
groove), olf. –   (olfactory organ), olf.p –   

 (olfactory primordium), r.p. –   (Rathke’s pouch) (  Janvier, 1981, Fig. 15)
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 :       -

 ,  ,    , -
     ( )  -

   (Heterostraci, Thelodonti). ,  , 
   ,    -
 ,  .

  –  ,  -
  Cyclostomata ( ).   -
      ,     

      . ,  
 ( . 125 )   ( . 125 )   -

   (  , hy,  ).  
      (sn, np),   

(  )    ( . 125 A – D, phy).
   (Cyclostomata: )   -

 –   ( , ) (Bardack, Zangerl, 1968; Chang, 
Zhang, Miao, 2006; Gess, Coates, Rubidge, 2006).  –  

  –   ,    
    .    

   ( ,    )   -
 (Monorhina, ).

 (Myopterygii)    . 
        -

 , ,    ( . 126, Myopt.). 
 ,      -

   . 126.
 ,   Myopterygii  

 (true)       
 (Janvier, 1981).

     «Osteostraci –    
 Gnathostomata»    ,  (Janvier, 

1981)     Osteostraci  Gnathostomata.  -
,     ( : 1, 7);  

       ,  
     ( : 2, 5, 7);   -

,   ,     
(6 , , 3),      

      (4).
,   ,   ,  

 Myopterygii ( . ),     -
 . ,   .  

 « »  (   )   -
     ( ).    

        
,    .     -
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  –     

,        Gnathostomata  Osteostraci 
( , - , 1986;   ).

. 126.  .  (Janvier, 1981).  –  
,  –   ,  –     -

 , D –       
, E –   (Janvier, 1981), F – ,  (primitively)  

 . : Acant. – Acanthodii, Anas. – Anaspida, Ar. – 
Arandaspidida, Chon. – Chondrichthyes, E.a. – Endeiolepis aneri, Gal. – Galeaspida, Gil – 
Gilpichthys, Gnath. – Gnathostomata, Crown Heter. – Heterostraci, J.k. – Jamoytius kerwoodi, 
Myopt. – Myopterygii, Myx – Myxinoidea, Ost. – Osteostraci, Osteich. – Osteichthyes, Petr. – 
Petromyzontida, Plac. – Placodermi
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. 127.      ( , ), 
 ( )   (D) (Novitskaya, Turner, 1998). A –  Turinia pagei (Powrie), 

   (RSM 1891.92.133; Museum of Scotland, Edinburgh); B –  Lanarkia 
horrida (  Turner and van der Brugghen, 1993);  –    Podolaspis 
(  , 1983); D –  Squalus acantias (  Marinelli and Strenger, 1959, ). 

: bp –  , dien – diencephalon, e – , med – medulla oblongata 
(myelencephalon), mes – mesencephalon, nc –  , o, or – , pin –  

, sc –  , tel – telencephalon, trolf –   ( )

    Agnatha   ,  
 ( . 126, Crown Heter.)      

(  , Gnath.) (Janvier, 1981).      
   (  : Crown Heter, Myx).  , Heterostraci -
  Gnathostomata, Osteostraci  Anaspida ( . .  Myopterygii, Myopt.) 

       -
,        

    .    -
   ?   -
    .
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  –     

,       –  -
,  (  « »,   ) 

.      -
    .  -

    ,  -
 .        

 ,     –  -
 ,  ( -  )  (ventral «  n  aps») 

.        
Thelodonti (Phlebolepis elegans. , 1979; - , , 
2004).  Heterostraci – ,   , -

,    ,    -
,   -     . 

,   ,    
(Angaraspis urvantzevi Obruchev) ( . 17 D).    -

 ,      -
 ,      –   , 

  .
,  -     

      (   ),   -
 -     .

       
.
   ,      -

        ( . -
  –      ),  -

        -
   (   ,     
  ).

   (extremely small eyes),   ,  -
 ,  Heterostraci  Gnathostomata, Osteostraci  

Anaspida (Janvier, 1981).
       ,    
  ,   ( .  « », 

. 2, . 1 – 4).
        -

      (Novitskaya, 1971, 
1975). ,       

.   ,       -
    .

 , ,  (Janvier, 1981)   
Heterostraci  Gnathostomata, Osteostraci  Anaspida,  -

  .        -
 . ,       -

 ( )       .
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 , Heterostraci   Myopterygii     
 :      -

    .   .
    –    -
   .   -

 (Heterostraci,Osteostraci, Anaspida, Galeaspida)   
(Petromyzontida),   ,     
( )       -

 (Petromyzontida) .
 Gnathostomata, ,   Agnatha,  -

  ,       
 –  .      

   Gnathostomata  -    Agnatha. 
 ,    (Heterostraci, Osteostraci  

.)        -
      .     ,  

      -
.      .

 , ,   (Janvier, 1981), -
   –     .   

    ,    .  
       

   (Heterostraci), ,    ,   
(Galeaspida).    ( , )  , 

   . ,     -
     ( )  ( -

, 1983, 1986). (        
«  »   ).

       -
         ,  

         -
 .

 ,  

   Myopterygii,    -
    :    

  ,    
.

       ,  -
  (Osteostraci, Petromyzontida)     -

 (Gnathostomata) ( . 126).   Myopterygii 
         

.

___________
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  –     

,    (Gnathostomata)  -
  (Osteostraci)    -

-  .   -
      (Janvier, 1981), 

     ,    
,      .

       -
  (Gnathostomata)   (Agnatha)   
 .
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  –   
 GNATHOSTOMATA

   –   -
.       -

      -
  .        

      , . . ,   
        .  -

,       . 
   ,   ,      

   , ,     
     -  -

 .
    ,   -

 ,     .
    ,   , 
   ( )  -

.    (   )   
     ( ),  

     ( , , 
);      , -

,     .
    ,   -

,   .     ,   -
    . .  ( , 

1984)  ,       -
      .  

,       -
     .

     -
,      « »   
 « »  .   

  ,   .   , -
       -

   -   (Elliott, Lassiter, 
Blieck, 2018),        ,  -

  .
,     .   – 

  ,    ( -
 )   (  , -

, ).        
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  –     

        .  , 
        -

 .      
           

  (Amphiaspidiformes: Empedaspis, . 7).   
     .  (Stensiö, 1958, 1964) 

          
         

     , . .  -
 ( ) ,     

(Janvier, 1981).   ,  Heterostraci 
 Gnathostomata,      . 
        , -

 « »   -  (Sphyrnidae).  
  ,    ,   

,      ( ). 
( , - , 1986).

      -
 .         

 .  -   (   )  -
        ,  -

,          
,    « » ( , 

2002).        .  
 (Actinopterygii)   ,  -

   (  5 ),   .   
    ( )   

 ( )     
 (Elasmobrachii). ,  ,   

:    , ó   
  (  7 ),   .    

          
 ( ).      , -

   ,  ( -
)    ,  

 ,      -
    ( , 1998, 2002).

    ,    -
      -
        (   -

    )     . 
   ,   ( , 2002)    
    –   « -

»     .
      ( , - , 

1986),         ,  
  .
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,    « »,   -
 ( , 2002, 2005).     -

   ,   -
   .

    ? -
    ,  -

   ( )    
( , , );   -

        
 .

      -
 .     (Janvier, 1981;  

.)         -

.     ,  -
 ,    , , -
,     (Gnathostomata)  

  (Cyclostomata). ,    
         

  .     
(   ),     , 

      -
,          

. ( :  «  »,  « -
 …»).

      -
          

 ,     -
.       , 
 Gnathostomata       

Osteostraci   Petromyzontida.
      

      . (  -    
         -
).  ,       

       .   
   (Heterostraci)  -

     ( . 103 ,    
 .   si.prn,  ;   -

 –     ; .  « -
 »).     

      
 .        

   .    -   
 .

,         -
   ( ) ,  

  « »,    « ».
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  –     

    ,     
   ,   -

    , « »   -
       -

.      
.        -

  ,   , -
   Gnathostomata. ,  , 

     ( ) 
     .   -

,       ( ), 
   «  ».   ( -

)       («    
 »).
     ( -

, )   .   -
 XX       

 (Agnatha),  ,     -
  .   -  -

    Anatolepis (Bockelie, Fortey, 
1976),     ,    

   (Repetski, 1978).   -
       

Anatolepis    (Smith, Sansom, 1995).  -
       -
,   Astraspis  Eriptychius (Elliott, Blieck, Gagnier, 

1991; Blieck, Elliott, Gagnier, 1991).    Arandaspis  
Porophoraspis ( ,  Stairway, Sandstone) (Ritchie, Gilbert-
Tomlinson, 1977),    ( )  Sacabambaspis 
(  Anzoldo) (Gagnier, Blieck, Rodrigo, 1986; Gagnier, 1989). -

   (Vertebrate indeterminate A,  Denison, 1967), 
 , ,  (  ) (Sansom, Smith M.P., 

Smith M.M., Turner, 1995).
      .  -

     : Heterostraci, Osteostraci, 
Thelodonti, Galeaspida, Anaspida,   . 

        -
     (« »), -
    (Furcacaudiformes)  (Wilson, Caldwell, 

1998).    – ,   -
 ,       

 (Thelodonti) ( - , , 2004).   
          

(Elliott, Shultze, Blieck, 2015; Blieck, Elliott, 2017; Elliott, Lassiter, Blieck, 
2018).

        -
   ( , 2002, 2004).
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  –     -

 (Gnathostomata)   (Cyclostomata).
 ,    ,    

    ,     -
  (Gorbman, Tamarin, 1986).     

 ,     (   ) 
         -

 (Sholdice, Mcmillan, 1986;  Gorbman, Tamarin, 1986; Gorbman, 
Tamarin, 1986).  ,    Vertebrata  

     –  ( -
    )  ,    

 .
       

  (  «  …», . 113). -
   .

    (   )  
        ; 

,        
 (Gorbman, Tamarin, 1986).   ( . 113 1, -
 – a)     (  ,  – ) -

         -
  ( . 113, 1–2, nho1).   

  (=dorsal lip: Gorbman, Tamarin, 1986) ( . 113, 
B1, B2,  F1).

   (Cyclostomata)    
     –  -

,    ( ).
      (  ) -
   ( . 125 C, hy)    (  , np) 

     ,   .     
    ( . . 125 C, A, phy).  

    .    
    ,  .  

   (=   )   
  ( . 97 B, d.nas).

    ,   
, –     . –  -

 .

  ,      ,  
   (     ),     

      (   
    )    

     ,   ( . 113 C1, po, 
hs). ,    ,    
infundibulum –  ,     -
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  –     

  (diencephalon) ( . 113 C2–4, hyp, I).     
     ( ) ,  -

,       -  
  ( . 113 C4,5, ns).

      , 
        .  -

     , -
    .   

     -
 .

    ,  -
   (  , . . 113  ) 

          -
 (   C  B  . 113). ,   -

        
  (Novitskaya, 1993; , 2002).    

,     ,   -
       -

 .      -
        

(Agnatha) –   (Diplorhina)   (Monorhina); 
     (Gnathostomata)   

(Cyclostomata).

_____________

      -
.  ,     -

.        -
   ( . 128).
        -
  Eripthychius (Donoghue, Forey, Aldridge, 2000).   -
  Eripthychius    ( , 

1964; Stensiö, 1964; Tarlo, 1964; , 1983).   . , . 
  .     Eripthychius -

     Osteostraci, Galeaspida  Pituriaspida 
( . 128).     Heterostraci -

   Eripthychius  ,   ,  
Arandaspida ( . 128). ,   Arandaspis  Heterostraci 

 .      Heterostraci  
Arandaspida  Astraspis,       
Heterostraci.      -

.     (Donoghue et al., 2000, p.235),  
   Eripthychius    

 Eripthychius, Sarcopterygii  Actinopterygii  ( ) 
.   , ,    -

    ,   
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   .      
( , 2002).   ,  (   ) -

       
     (   -
)  .    « -
  Eripthychius»     , 

  ,  ,    
Osteostraci, Galeaspida, Pituriaspida ( . 128).    
 Osteostraci   .

  , ,   , -
    ( : Pan Jiang, 1992). 

 ,      
 ,      

  ( . 129 ).     -
   ( . 129 , nc; B, na).   

    (telencephalon)   
 ( . 129 A, trolf).      

  (pineal region)    -
  (Pan Jiang, 1992: Fig. 13, nasal sac, pineal region, 

 : Fig. 18, na, pi).      -
  .

     (Forey, Janvier, 1993). 
 ,     (    – 

    : . 129 , od, Fig. B, 
mdo),    ,     ( , 
2002).        (  

: Fig. A, od, nc),     (    ).
      -

    .      
  ( , . . 128).

   ,   ( . 129) – 
         .

    ,   -
      ( ) 

    .     
      :  – -

,  – .    
 ,  .

        ,  -
         

  ,     (Forey, Janvier, 
1993).     ( )  

, ,      ,  
  .      -

 Galeaspida –  , ,   
      (Liu Yuhai, 1975; Pan Jiang, 

Wang Shitao, 1980, 1981  .).
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  –     

. 128.  ,     
.       (Donoghue, Forey, 

Aldridge, 2000)
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. 129.     (Galeaspida). A –   
,      ( , 2002). B – 

Duyunolepis paoyangensis (P’an et Wang),   ,  
,     , .    , 

 Pan  Wang Shitao (1978),  (Halstead, 1979),  (Janvier, 
1981, 1984), Pan (1984)     (GM V 1324),    , 

      (Beijing) (Pan Jiang, 1992. Fig. 17). 
  Fig. A: dien – diencephalon, e – , med – medulla oblongata (myelencephalon), 

mes – mesencephalon, n.II –  , nc –   ( ), od –  
 , pin –  , sc –  , tel – telencephalon, 

trolf –   ( ) ( , 2002).   Fig. B,  , 
   : at –    , brf – 

     (Halstead   “somites”, 1979), 
dp –   , lac –    , mdo – 

  , med – myelencephalon (Halstead   
medulla oblongata), na –   (     1979), orb – 

 ; vcl –     , vr –  , 
X –   (n.vagus) (Pan Jiang, 1992)



244

  –     

        -
 , , ,    -

  , , - ,  
  ,    

 ( . 130).

_______________

,    «     
»   .

     –  
(Heterostraci)   (Thelodonti) – ,   -

      , 
 ,    , 

   ( . 130,  ).   
  ( )    ,   – 

.   –  (Osteostraci)  -
 , ,   ,    

 .       -
  ,   – Petromyzontia, 

Myxini ( . 130,  ).   ( )   -
   (Anaspida  .), ,   , 

 .
   ,  -

 ,    –   , -
 , :  (   -

    )   (  )?
 ,       

( ,  ,  ,  -
)  ,  ,   

 -   .
       ,   

 .     –  -
   ,   , 

    .
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. 130. ,        
 :  ( )   ( ).    

     .    
,   ( , - , 1989; , 2004). 

I – -     .   
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  –     

  –  –    -
  :  (Gnathostomata)  

 (Cyclostomata).     -
 –      .  ,  -

       . 
         

,   .    -
     ,   -

    :      -
 (Heterostraci, Thelodonti).

   (« », «  ») -
  ,    -

       ,  
, , , .

        -
  ,       . 

 ,  ,  .   -
      , ,  

    .    -
   ,       

   (Heterostraci: Psammosteida).  -
       : 

,      , -
  .    -

  .    -
   « »   .   -

     :      
 (Heterostraci).  -   ,    -
   .

   « »   -
: ,        -

       (  
 )       ( . 72). -

    ,  , -
 .    .   -

.
 .      

       – -
  .    XX-    -
      (Osteostraci) (Stensiö, 

1927–1968; Wängsjö, 1952;  .).  ,  .  
(Stensiö, 1958, 1964, 1968),     , 

  ,   -
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:  (Osteostraci)    , -
 (Heterostraci) –   .

  «  » ,     -
       (   

    : Stensiö “Traité de 
Zoologie, 1958; Traité de Paléontologie, 1964)   -

  .      , 
  «  »    -

       ( , 1983, 
2004).       ( ) 

   ( )     -
      . -
       

 ( )   (  ). 
( . 113). ,       

 (Gnathostomata)    :  
        -

  ,      .  
 ( . 113)      

.
,    «  »,   

       -
   .

  ,    -
  .   
 .      

  ,  . -
,        (  -

  – )     
 . ,     

(Heterostraci, Thelodonti)      -
 .  (Osteostraci) -

   .  ,   ( -
)    ,    

(Gnathostomata)   (Cyclostomata),    
-    (Agnatha).   -
     500   

(   – ) ( . 131–136).
    ,      

     ( -
) .
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  –     

. 131.    .   ,   – 
,  –  ( ).    ( , 

2015 )

. 132.     (  Pan Jiang, 1992).  
  ( , 2015 )
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. 133.    .  .  
  ( , 2015 )

. 134.    .    
( , 2015 )
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  –     

. 135.    « »  ( , 2015 )

. 136. : ,       
( , 2015 )
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 . .    (Agnatha). .: , 1991. 
144 . ( . . -   . . 248).

 . .     (Agnatha) 
      // . . 1998.  2. 

. 77–81.
 . .  Osteostraci.  //   

   .     / .  . ., 
. .  . . .: , 2004. . 210–267.

 . .      . 
: -   , 1956. 140 .

 . .    ,    . 2-  . 
.- .: -   , 1955. 286 . ( . . -   . . 20).

 . .       
 //  . . . . .: -   , 1955. . 472–523.

 . . Kolymaspis sibirica g.n., s.n. –   -
   // . . - , 1956.  18. . 5–13.

 . .       . .: , 
1977. 180 .

 . .    . .: , 1976. 256 .
-  . .       . 

: , 1978. 336 .
-  . .    (  , 

)       //    
   . . 1985.  6. . 50–60.

-  . .,  .  Thelodonti.  // -
     .     / 

.  . ., . .  . . .: , 2004. . 12–68.
-  . .,  . . Teslepis –   -

      // . . 1992. 
 4. . 36–46.

-  . .,  . . Sodolepis –   
 (Chondrichthyes?)     // . . 

1997.  5. . 96–103.
-  . .,  . .,  . .,  .  – 

       // . . 1990. 
 1. . 76–86.

 . .    // .  . - . 1901. 
. 16. 395 .

-  . .,  . .      // 
.   . , . 1977. . 26.  2. . 143–149.

 . .,  . . . . 1. .: -  , 1997. 
448 .

 .      Phlebolepis elegans 
Pander // .   . . 1979.  3. . 108–111.

 . .   Psammosteida //  
(Agnatha, Psammosteidae)  . : -   , 1965. . 257–282.

 . .       -
 (Heterostraci) // .  . 1967. . 172.  5. . 1222–1225.
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  –     

 . .   (Heterostraci)      
 Amphiaspidiformes //      -

   . .: , 1968. . 43–62.
 . .  Archegonaspis    // -

. . 1970.  3. . 105–113.
 . .        // -

. . 1971.  4. . 82–96.
 . . -    // .  . 1973. 

. 209.  5. . 1235–1238.
 . .        ( -

) // . . 1974 .  2. . 95–109.
 . .       // . . 

1974 .  4. . 133–136.
 . .      // . . 

1975.  4. . 72–85.
 . .       -

 // Acta Biol. Jugoslavica, Ichtyologia. 1976. V. 8.  1. P. 81–89.
 . .    ,   -

 (Heterostraci) //         -
 . 2. .: , 1977. . 14–22.

 . .   . (    
    ). .: , 1983. 183 . ( . 

. -   . . 196).
 . .   . : , 
, . .: , 1986. 160 . ( . . -   . 

. 219).
 . . ,      -

  //      -
   ( ). .: , 1994. . 116–123.

 . .      -
 (Agnatha, Heterostraci);    // . . 1995. 

 3. . 68–75.
 . .     (Heterostraci, 

Thelodonti)         -
 // . . 1998.  3. . 54–63.

 . .         
  (Agnatha, Heterostraci) // . . 2000.  6. 

. 3–13.
 . .      

(      ) // . 
. 2002.  6. . 3–14.

 . .  Heterostraci.  //   
   .     / .  . ., 

. .  . . .: , 2004. . 69–207.
 . .  –  ,  

 //   . 2010. . 9. . 4–29.
 . .  ,  –    . 

.: , 2015 . 336 .
 . .    –  (Agnatha: 

Heterostraci)  : ,  // . . 2015 .  1. 
. 75–85.
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 . ., -  . .     
         // -

   . .: , 1986. . 102–125.
 . ., -  . .      -

     // . . 
1989.  1. . 3–16.

 . .      //  . . . . 2. 
.: -   , 1939. . 315–330.

 . .  Aspidosteus n. g. (Heterostraci)    . -
 //     . .: -   , 1941. . 7–22 

( . . -   . . 8).
 . .  Agnatha // . . 1945. . 24. . 5. . 257–272.
 . .   // . . -   . 

1949. . 20. . 141–149. 
 . .  Heterostraci (Ptersapides) //  . -
, . .: , 1964. . 45–82.
 . .   Heterostraci //      
   . .: , 1968. . 21–28.
 . .      // . -

. -   . 1971. . 130. . 332–346. 
 . ., -  . .  (Agnatha, Psammosteidae) -

 . : -   , 1965. 256 .
 . .     . .: 

– , 2001. 271 .
 . .   . . . . 3. .- .: -   

, 1945. 530 .
 . .     . . . . 4. 

.: -   , 1948. . 7–198.
 . .    . . . .: 

-  , 1967. . 1–139.
 . .  :     -

    // . 27-  . . 
. . . . 2. ., 1984. . 41–46.

 . .   . .: . , 1947. 540 .
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