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  – Uzhurodendron asiaticum sp. 
nov.;  ;  . 

Type species – Uzhurodendron asiaticum sp. 
nov.; Minusinsk Basin; Tournaisian. 

.    -
   -

   .  
     

       
   .  

 .  
Diagnosis. Stems with ill-defined fusiform leaf 

cushions. Rounded leaf scar is situated in the centre 
of cushion. Leaf scar with a vascular cicatricule and 
two parichnos cicatricules. Ligular pit unknown. 
Phyllotaxy lepidodendroid. 
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     .  
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phiodendron Zalessky, Pseudolepidodendron         
V. Ananiev, Tomiodendron Radczenko, Pseudocyc-
lostigma Durante, Ursodendron Radczenko) , 

    Uzhurodendron, , 
       

Mirastrobales [ , 2018],  -
  . 

     
    Uzhu-

rodendron    Lepidocar-
pales [Thomas, Brack-Hanes, 1984].     
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. 

 ,   
 Uzhurodendron   -
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Uzhurodendron asiaticum sp. nov. 
. I, . 1–5; . II, . 1–6;  

. IV, . 6; . 3 
 

Cyclostigma asiatica (nom. nud.): , 
1957, . 423, . 4;   ., 1963, . XX, 

. 9 , 9 , 10; Chaloner, Boureau, 1967, p. 507, fig. 
349. 

Cyclostigma kiltorkense (pars):  ., , 
1957, . 404, . 3;  ., 1959, . XX, . 
6, 7, . XXI, . 3, . XXII, . 1; 1960, . 591, 

. D-102, . 1;  ., 1974, c. 20–22, . 
II–IV; 1979, . XX–XXVI; , 1998, . 108, . 
I, . 1–3. 

Cyclostigma wijkianum (pars):  ., 1960, 
. D-104, . 1. 

Cyclostigma sp.: Meyen et al., 1996, pl. 60, fig. 1. 
 

   . asiaticus –  
(  . . ). 

 – .  4912/87-1,   ( . 
I, . 1, 2; . 3);  , -

 ,  6     .- . . ; 
 ,  ,  

. 
Holotype – spec.  4912/87-1, Geological Insti-

tute of RAS (pl. I, figs 1, 2; text-fig. 3); Krasnoyarsk 
Region, Nazarovo Depression, 6 km to the north 
from the railway station Uzhur; Lower Carbonifer-
ous, Tournaisian, Bystrianskaya Formation. 

.   6–95 .  
 ,  1,3–8 , 

 4,3–27 ,     
,      . 

      -
 .     0,7–1,4 
,       
   .  
Diagnosis. Stems 6–95 mm in width. Leaf cushi-

ons fusiform, 1.3–8 mm in width, 4.3–27 mm in 
length, densely disposed with more and less distinct 
orthostichies. Cushion bears keels in its lower and 
upper parts. Leaf scar 0.7–1.4 mm in diameter with a 
rounded vascular cicatricule and two fabaceous 
parichnos cicatricules. 

.   -
     6  95 . 
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. 3. Uzhurodendron asiaticum gen. et sp. nov.,   4912/87-1 (  );  ;  
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,   ,  
     

  ( . I, . 1, 2; . II, . 1–4; 
. IV, . 6; . 3).    -

     
.     ,  -

   ,    
   ( . I, . 4).   

       
    . 

     
 ,   -

 ,     -
  ,   

. 
       

 ,    -
  ,   , 

   « » 
 , , ,   

( . I, . 2, 4; . II, . 1; . IV, . 
6).  « »     -

   
, ,    

 ( . II, . 2).   « »  
     . 

     -
   :   -

   1,3–8 ,   –   
4,3–27      -

:      
 0,2  0,4. 

     -
      -
 ( . I, . 3, 5; . 3),     

    0,7  1,4 .  
    

    :   
 « »  . -   -

       -
  ,    

  ( . I, . 3; . II, . 1, 
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. 4. Angarophloios par-

vipulvinatus (Radczenko) 
comb. nov., .  4912/88-1 
(  ),  -

 ; , -
  

 
 
 
 
 
 
 
 
 
 
 
4; . 3).      

       
   ( . II, . 3). 

    -
       

   ( . I, . 5). 
      , 

,    
.       
 , ,    
.   ,  , -

       .  
      -

     ( . 
I, . 3; . 3).  

      
  .   -
,   .  ,   

  ,  ,  -
    -

  ( . II, . 3). 
      -

       
  . 

     
. 

      
    -

   30–42  ( . II, . 5, 
6).      -

  (    
Knorria).     -

    Uzhurodendron asi-
aticum,   ,   -

     
. 

.  , , 
- , ;   -

  («  »  . . -
). 

 
 Mirastrobales5 

 Mirastrobaceae Mosseichik 2018 
 

 Angarophloios S. Meyen 1972 
 

Angarophloios parvipulvinatus (Radczenko 1960) 
comb. nov. 

. III, . 1–7; . 4 
 
Cyclostigma carneggianum (pars):  ., 1959, 
. XX, . 1, 1 , . XXI, . 1, 2, 2 ; 1960, . 

592, . D-104, . 2, 3. 
                                                 

5  Mirastrobales ( )   
     

Mirastrobaceae      [ -
, 2018]    , 

     -
 .       

Angarophloios S. Meyen, Paratomiodendron Durante, 
Lophiodendron Zalessky, Pseudolepidodendron V. Ana-
niev, Tomiodendron Radczenko (   -

), Pseudocyclostigma Durante, Ursodendron 
Radczenko    Mirastrobus 
Mosseichik et Shcherbakov.   Angarodendron 
Zalessky     Mirastro-
bales.      

       
  ,    

 ,       
   .  -

     
  Endoculeospora (Staplin) Turnau.  
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. 5.    -
 Angarophloios parvipulvinatus 

(Radczenko) comb. nov.,  
. .  (   

 ):  –  
  ,  -
 ;  –    

 ;  –  
     

 
 
 
 
 
 
 
 
 
 
 
 

 
Lepidodendropsis parvipulvinata: , 1960, . 

15–18, . 3, . 1–4; Chaloner, Boureau, 1967, p. 475.  
Pseudolepidodendropsis carneggianum (pars): 

 ., 1974, c. 23–24, . V, . 1–5, 8; 1979, 
. V, VI; , 1998, . 108, . I, . 4, 5. 

cf. Angarophloios: Meyen et al., 1996, pl. 60, fig. 3. 
 

 – .  96/9259,   
[ , 1960, . 3, . 1 , 1 ] ( . III, 

. 7; . 4);  , -
 ,  4,4     . 
;  ,  , 

 . 
Holotype – spec.  96/9259, CNIGR Museum 

(pl. III, fig. 7; text-fig. 4); Republic Khakassia, 
North Minusinsk Depression, 4,4 km to the north of 
the village Monastyrevo; Lower Carboniferous, 
Tournaisian, Bystrianskaya Formation. 

 .   7–20 
.   , -
 0,6–0,7 ,  ~0,5 ,    

.     
   .  -

 .    
   . -

     
 0,2–0,7 .    

  0,5–0,8 . -
  ,  ~0,2 ,  

  . 
Emended diagnosis. Stems 7–20 mm wide. Leaf 

cushions sub-triangular, 0.6–0.7 mm wide, ~0.5 mm 
long, with a heel and wings. Leaf lamina situated at 
the upper edge of leaf cushion. Ligular pit unknown. 

Leaf cushions arranged in distinct vertical and hori-
zontal rows. Distance between the cushions of one 
horizontal row 0.2–0.7 mm. Distance between the 
adjacent horizontal rows 0.5–0.8 mm. Infrafoliar 
bladder rounded, with a diameter of ~0.2 mm, or 
slightly vertically elongated.  

.    
 (     -

)   7–20 ,   -
  .   . .  

[1998]   Pseudolepidodendropsis carneg-
gianum   , -

,   ,   50°.  
   ,  

    -
  ,   ( . 

III, . 2, 3, 5; . 4).   0,6–0,7 
,   ~0,5 .    -

.     , 
  .     

  ,     
   , , -

    . 
     

       
   ,    -

    ( . III, 
. 5). , ,   

     . 
    -

.      
      

   ~0,2  ( . III, 
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. 2, 5).     -
      

     -
 ( . III, . 3).    

      
( . 4).  

,    -
 . .  [1990; Meyen, 1976] -

     , -
,      -

 ( . 5),     
.     -

    -
 . 

   -
 .    

     -
  –  ( . III, . 1, 

4, 6, 7; . 4).    -
   0,2–0,7 . -

     
0,5–0,8 . 

  .   -
    -

    ( . [  ., 
1960; , 1960; Chaloner, Boureau, 1967; 

 ., 1974; , 1998]).   
,     -

 . .  [Meyen et al., 1996],  
,      -

      -
  .  -

    . 
      -

      -
 Cyclostigma, Pseudolepidodendropsis Schwei-

tzer  Lepidodendropsis Lutz   
.    

    Angarophloios parvipulvi-
natus. 

  Cyclostigma   « -
»        
     -

      
[Schweitzer, 1969, 2006],    A. par-
vipulvinatus    

,    , 
    , -

  Cyclostigma. 
  Pseudolepidodendropsis 

[Schweitzer, 1969, 2006] A. parvipulvinatus -
, - ,   -

:  Pseudolepidodendropsis  -

. - ,  Pseudolepidodendrop-
sis       

     , 
       -

.  ,  Pseudolepidodendropsis -
  . 

     
A. parvipulvinatus   Lepidodendropsis 
[Lutz, 1933],    -

   ,   
  .  

    Angarophloios – A. le-
clercqianus S. Meyen, A. sigillarioides S. Meyen,  
A. alternans (Schmalhausen) S. Meyen, A. planus 
(Neuburg) S. Meyen [Meyen, 1972, 1976; , 
1974, 1990] – A. parvipulvinatus  -

     -
,      -

  , -
  .     

 A. parvipulvinatus  , 
    . 

. , - , -
;     

(«  »  . . ). 
 

Angarophloios typ. leclercqianus S. Meyen 1972 
. IV, . 1–5 

 
Pseudolepidodendropsis carneggianum (pars): 

 ., 1974, . V, . 6, 7. 
 

.  ,       
. .      -

    , -
    , -

         -
 .  . .  -

    Pseudolepidodendropsis 
carneggianum ( . ). 

   10–16 ,  -
 ,     

-     -
.  -

     -
 .    0,7–

1     0,8–1,7   .  
     2–2,5 

,   – 0,6–1,3 .  
    ,  

    -
    .   -
      

 ,    
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    ,   .  
  ,  ,  

   , .  -
,   . III, . 3–5,  

    ,   
,     .   

 ( . III, . 1, 2)   -
  ,     

  . 
     -
     

~0,2    ~0,3  ( . III, . 4, 5). 
  .   

  ,   -
     

Angarophloios leclercqianus,    
   :  A. le-

clercqianus    4  : 6–8  
  3–4  5. ,  -

    ,    
     

   . 
 Angarophloios parvipulvinatus  

    :  
  ,   –  -

  ;    -
:  A. parvipulvinatus    -
   0,5 ,    A. typ. le-

clercqianus    1,7  . 
. .  [1998]   Pseudolepi-

dodendropsis carneggianum   
  « »   -

-  . ,    
 ,    Angarophloios 

typ. leclercqianus. 
. - , ; 

    («  
»  . . ). 

 
 

 
   -

     , 
     -

,      -
   Cyclostigma Haughton, Pseu-

dolepidodendropsis Schweitzer  Lepidodendropsis 
Lutz («Cyclostigma-  »), -

     -
: Uzhurodendron asiaticum gen. et sp. nov., An-

garophloios parvipulvinatus (Radczenko) comb. 
nov., A. typ. leclercqianus S. Meyen.  , 

    -
     

  ,      
    («  

»  . . )   -
 . 6 

     
,    ,  
     Uzhurodendron 

asiaticum  Angarophloios parvipulvinatus,  -
 [ , 1957;  ., -

, 1957;  ., 1959, 1960; , 
1960;   ., 1963; Chaloner, 1967;  
                                                 

6   Angarophloios leclercqianus [Meyen, 
1972]     . .  
[1974, 1990; Meyen, 1976]     

    : 
 3–4 ,  1,5–2 .   ,  

   ,   
. 

., 1974, 1979; , 1998]. ,   
      -

     
.     
   Cyclostigma-  -

     -
 ,      -
   ,  -

  -    
     -
 . 

 ,     
   Uzhurodendron asiati-

cum  Angarophloios parvipulvinatus   -
      -

-  .     
    -

   .  
,    Angarophloios 

typ. leclercqianus,    
,      -

 . , ,  
  –    
 A. parvipulvinatus   Mirastrobales 

     , 
     , – 

Pseudolepidodendron igrischense (A. Ananiev)     
V. Ananiev.      ,  

     -
      -

,      P. igrischense. 
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  -     
           -

  (  [ , 2019]) 
 

-     

C
 

 

   -
   

  
-

  

Potoniespores 
monotuberculatus (Mo)  

 
 

Apiculiretusispora septalia (S) 

Ursodendron 
( ) 

Lepidodendropsis 
( ) 

 
 Grandispora upensis (U) 

 Tumulispora malevkensis (M) 

 (
) 

 (
) 

 Vallatisporites pusillites (P) 

 Uzhurodendron 

 Retispora lepidophyta –  
Indotriradites explanatus (LE) 

 

 
Retispora lepidophyta (L) 

  

Cyclostigma 

Hymenozonotriletes papulosus – 
Archaeozonotriletes distinctus – 

Retispora lepidophyta (PDL) 

 (
) 

 (
) 

 
Grandispora famenensis – 
Diducites versabilis (FV) 

 
( ) 

« -
 » 

( ) 

Rhacophyton 
( ) 

 
Uzhurodendron asiaticum, , -

      
   , -

       
     -

 Mirastrobales,    -
. 

*  *  * 
  ,    
     -

,     -
   Cyclostigma kiltork-

ense Haughton,       
    Uzhurodendron asiati-

cum,       
 . 

  ,   -
 Cyclostigma  Uzhurodendron  -
     -

.       -
    

    -
 .      

   .   
,      ( -
 , Stigmaria-  , 

   ,  

    ) -
  ( )   -

       
     

 .  
  ,  

   -
 ,     
    

( ) [ , , 2013].   
 ,    –  -

 ,     -
 Cyclostigma-  ,  

  Cyclostigma.   -
     

 -  -
   .  , 

,   -  -
      

   (  L – U; . 
) [ , 2019]. 

 
*  *  * 

 ,   -
 Uzhurodendron asiaticum  -

 ,    -
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  Cyclostigma kiltorkense [  ., 
1979; , 1998]  «Cyclostigma» [ , 
2016].       
Uzhurodendron.    

     -
,      -

 - .  
  ,   
,  Uzhurodendron asiaticum -
      
,        
       -

   [ , 1998].  
     

    -
 ,  -  

    (  
  ),    -
     -

,   , . 
 ,   ,   

Uzhurodendron     
     
. 

     -
  - -

   Cyclostigma.  ,  
 ,  Uzhurodendron -
      
   .   -

      
 ,     -

     -
  . 

- ,  , -
 . .   . .  [ , 
, 1989; , 1998],  

      

(«  »  «  »  
  )    -

     -
   -  

 –   - -
  (  P – M; . ). 
 ,   -
 ,    -

      [ -
…, 1990]7.  

    -
  («  »   
 )    -

   ,  . .  -
      -

 –   [ , , 1989]. 
- ,   -

,   ,  
   [ , , 

1980].      -
 « »  – -

     -
  (  L  LE; . 

).  
 ,  ,   

     
 ,  -

   L  LE.  -
   :  -

 «  »  
,      

    
Archaeopteris Dawson [  ., 1959],  

   ,   
   ,  

Archaeopteris    . 
      -

 . 
 

 
 

   . .  
    -
 ,    -

   . . , -
       

       
. . ,    -

   . . -
          

. .      
    . 

      
 0135-2019-0044   

. 7 
                                                 

7      -
 Siphonodella sulcata    -

  [   ., 1988],  
,       -

    [Gradstein et al., 2012]. 
      . . -

 [Byvsheva, 1997],    
    . 
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. 1–5. Uzhurodendron asiaticum gen. et sp. nov., 

 ; ,  : 1 –  
 4912/87-1 (  ),   (   

[Meyen et al., 1996]  . 60, . 1); 2 –  , 
; 3 –  ,   ; 4 – . 

 1028.  ( ),     -
    (   

[  ., , 1957]  . 3, . 1); 5 – . 
 1  . 245 ( ),     

     -
 . 

 
 II 

 
. 1–4. Uzhurodendron asiaticum gen. et sp. nov., 

 ; ,  : 1 – .    
 40-245  ( ),   ,  -
    (   . .  

[1959, . , . 6; 1960, . D-104, . 1]); 2 – 
.  2  . 245 ( ),   (   

. .  [1960, . D-102, . 1, ]); 3 – 
.  40-268 ( ),   ,   

    (    
. .  [1959, . , . 7]); 4 – .  3 
 . 245 ( ),    (  

 . .  [1960, . D-102, . 1, ]) 
. 5, 6.  , -

,  Uzhurodendron asiaticum 
gen. et sp. nov.; - ,  : 5 – 

.  1/104(1) ( ),   (       

. .  [1974, . IV, . 1]); 6 – .  
1/104(2) ( ),  . 

 
 III 

 
. 1–7. Angarophloios parvipulvinatus 

(Radczenko) comb. nov.,  : 1 – .         
 4912/88-1 (  ),  ; , -

  (   [Meyen et al., 1996]  . 
60, . 3); 2 –  ,     

  ; 3 –  ,  
     -

; 4 – .  4912/88-2 (  ),  ;  
 ; 5 –  ,   

    ; 6 – . 
 40-245  ( );    (  

 . .  [1959, . XX, . 1, 1 ; 1960, 
. D-104, . 2, 3]  . .  [1979, . 

VI]); 7 –   96/9259 (  ); -
,   (   . . -

 [1960]  . 3, . 1 , ). 
 

 IV 
  

. 1–5. Angarophloios typ. leclercqianus S. Mey-
en,  : 1 – .  9-25 ( ); , 

 ; 2 –   ; 3 – .  50-
33 ( ); - ,  ; 4, 5 –  

,   . 
. 6. Uzhurodendron asiaticum gen. et sp. nov., 

.  9-466,   ;  , 
 . 
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A new interpretation of Cyclostigma-like lepidophytes  
from the lower Tournaisian of the Minusinsk Basin (Southern Siberia) 

 
 

Yu.V. Mosseichik1, A.N. Filimonov2 

 
1 Geological Institute of RAS, Pyzhevsky per. 7, 119017 Moscow, Russia 
2 National Research Tomsk State University, Lenina st. 36, 634050 Tomsk, Russia 

 
 
The systematic position of lepidophytes from the Bystrianskaya Formation of the lower Tournaisian of the Minu-

sinsk Basin, previously described as Cyclostigma kiltorkense Haughton, Pseudolepidodendropsis carneggianum (Heer) 
Schweitzer, and Lepidodendropsis parvipulvinata Radczenko, is discussed.  

For the plants which were early identified as C. kiltorkense the endemic taxon Uzhurodendron asiaticum gen. et sp. 
nov. is established. This new monotypic genus is similar to Cyclostigma Haughton by the structure of the leaf scar, but 
differs by the fusiform shape of leaf cushions. 

It is shown that the axes considered as P. carneggianum and L. parvipulvinata should be attributed to the Angaran 
genus Angarophloios S. Meyen, namely to the species A. parvipulvinatus (Radczenko) comb. nov. and A. typ. le-
clercqianus S. Meyen. Bark structures of these plants, previously interpreted as leaf scars with a vascular bundle scar, 
are actually leaf cushions with an infrafoliar bladder. 
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      Lepidodendron Sternberg    -
  . ,             

   : Lepidodendron demkinae sp. nov., L. veltheimioides Mosseichik  L. cf. veltheimii 
Sternberg.    .        -

  L. veltheimioides. ,   L. demkinae  L. veltheimioides    -
    –  .  

    L. veltheimioides    Lepidocarpon eichwaldii Mosseichik, 
,    ,        L. demkinae,    

 Lepidocarpaceae  Lepidocarpales.       
.   ,        L. veltheimioides -

            
,           . L. demkinae  

     -   . 
 

 
 

 
     -

      -
   20  -

,    Lepidodendron Sternberg. 
       

,   ,   -
 .    , -
    Lepidodendron 

[Sternberg, 1820],    
     -

  ,  -
       

   .    , 
 ó     

       
     

( . ).  
    Lepidodendron –  

 -    -
     -

 ,   -
 .   -

      
 ,     

      -

.      -
 .     -

  .   
       -
 . 

      
   ,   

,    -
     -

  , ,   
,     Lepidoden-

dron: L. obovatum Sternberg, L. tenuistriatum 
(Eichwald) Schimper [ , 1854; Schimper, 
1870], L. acuminatum (Göppert) Stur, L. culmianum 
Fischer, L. veltheimii Sternberg, L. volkmannianum 
Sternberg [ , 2001; Orlova et al., 2015]. -

     Lepidodendron 
   ,   

,       
  .   

    -
   . 

   Lepidodendron    
      -

 .     -
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      ,    Lepidodendron,  
      (  [ , 2009; , , 2017]) 

 

 Lepidodendron,  
  

   
    

L. veltheimianum Sternberg,  
L. veltheimii Sternberg,  
L. cf. lycopodioides Sternberg,  
L. shvetzovii Mosseichik,  
L. nerutschiensis O. Orlova 

Sublepidodendron shvetzovii (Mosseichik) 
Mosseichik 

    -
 

L. olivieri Eichwald, 
L. tenerrimum Auerbach et Trautschold, 
L. undatum Auerbach et Trautschold, 
L. obovatum Sternberg, 
? L. elegans Ad. Brongniart 

Porodendron olivieri (Eichwald) Hirmer     -
    

L. aculeatum Sternberg Sublepidodendron puchkoviorum 
Mosseichik 

 –    
  

L. olivieri Eichwald, 
L. moskovense Zalessky 

Ulodendron moskovense (Zalessky) 
Mosseichik 

    
   

 
      

      
  ,      -

  .     
 (L. demkinae sp. nov.  L. veltheimioides 

Mosseichik)    -
:       

 ,   
 [ , 2009], – ,   

  . 
 L. demkinae    

     . 
 L. veltheimioides  11   

[ , 2009].      
  .    -

    [ , 2009] -
   . - , 

,       -
   ,   

  L. spetsbergense Nathorst  L. 
typ. spetsbergense [ , 2002, 2003, 2009],  

  ,    
Sublepidophloios sulphureus Mosseichik [ -

, 2009].  
- ,   L. veltheimioides -

  ,     
,     ,   -

,     -
  .    

   L. cf. veltheimii 
Sternberg. 

    
Lepidodendron     -

  . 
 

,     
 

    
     -

    -
       

  7 ,    
  . 1.   

,    
,    [ , 2009].  

    -
  29   -   .  

 .   2019    
  2    -

   Lepidodendron demkinae. 
-1 –   ,  -

    , -

  7   -   .  -
 .  2003 ,    -

,      
     

 Lepidodendron veltheimioides   
Lepidocarpon eichwaldii Mosseichik. 

 –   , -
   3,5   .   

,  . .  2006   
    

    L. veltheimioides. 
 (  ) – -

     , -
  10   . ,  1,5   -

-   . .   2019   
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. 1.       , 
    Lepidodendron Sternberg (   

  [ , 2009, 2014; , , 2017;  …, 
1993; …, 1975]) 
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   L. veltheimioides. 

  –  -
    3,5   . 

    -
.  1999–2001 ,    , 

     
     

 L. veltheimioides.   -
   . 

 ( )  – 
   , -

  3          
.    -

 .    , 
      -

     -
    [  -

…, 1993].  2001 ,    
      
  Lepidodendron cf. veltheimii. 

 ,  -
,   1   -   -

  . ,    3 
  - -   .   

.  2014     -
    -

  :  
1. -     . 

  8 . 
2.      -  

,     -

 .    
  ,  

   -
,    Lepidoden-

dron veltheimioides  Ulodendron cf. moskovense 
(Zalessky) Mosseichik.   2 . 

 
*  *  * 

   -
   .   -
     

    .  
    -10. 

    -
  .   
   Nikon Coolpix 5700  

Sony NEX-5N.  
     

  CamScan MV 2300.   -
  Lepidodendron demkinae 

          
1       -

    .  -
    -

 . 
     

  (  )   
 4860  4865.   -

    , -
   ( . )   -

 -   . 
. .  ( . ,  .). 

 
  

 
      -

 ,  . .  
 . . -  [Thomas, Brack-Hanes, 1984], 
   [ , , 2017]. 

               
. .  [1987]. 

 
 Pteridophyta 

 Lycopodiopsida 
 Lepidocarpales 

 Lepidocarpaceae Hirmer 1927 
 

Lepidodendron veltheimioides Mosseichik 2009, 
emend. nov. 

. I, . 1–4; . II, . 1–6;  
. IV, . 12, 13; . 2 

 

Lepidodendron typ. spetsbergense: , 2002, 
. 134, . 3. 

Lepidodendron spetsbergense: , 2003, . 
49–50, . 2, . 2, 3, . 9; 2009, . 109–110, . 
IV, . 1, 2, . 51. 

Lepidodendron veltheimioides (pars): , 
2009, . 108–109, . III, . 1–3, . 49.  

Sublepidophloios sulphureus (pars): , 2009, 
. 115–116, . VII, . 4. 

  
 – .  4865/462,   ( . I, 

. 3; . II, . 5, 6; . IV, . 12, 13; 
. 2 );  .,  -
-1;  ,  ,  

,  . 
Holotype – spec.  4865/462, Geological Insti-

tute of RAS (pl. I, fig. 3; pl. II, figs 5, 6; pl. IV, figs 
12, 13; text-fig. 2a); Tula Region, Suvorov-1 
Quarry; Lower Carboniferous, Viséan, Tulskaya 
Formation, Bogoroditskaya Member. 
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 .    80 
,    , 

  9–23     2–4   
.      

 2–8    ,  -
 ,    
.    

 .      
   .   
,  1,5–2,5 ,  1–1,8 , 

    -
.      -

.     
     

0,5–0,7 . 
Emended diagnosis. Axes up to 80 mm wide, 

with fusiform leaf cushions 9–23 mm long and 2–4 
mm wide. Leaf cushions arranged densely or at a 
distance of 2–8 mm from each other. Area between 
cushions longitudinally wrinkled. Phyllotaxis lepi-
dodendroid without clear orthostichies. Lower and 
upper fields of cushion can bear keels. Leaf scar 
oval, 1–1.8 mm long and 1.5–2.5 mm wide, located 
above the middle of leaf cushion. Bundle-scar and 
parichnos absent. Ligular knob 0.5–0.7 mm in di-
ameter, disposed directly above the leaf scar. 

.     
 ,     

  .  
     80  ( . 

I, . 2).  .  -
    -

   . 
     

  ,     
    ( . ). 

     -
       

  ,   -
  ,    

     -
  ( . II, . 1–3; . 2 – ).  

     , 
   . 

      
:   , -

    -
 ,     (  -
)  ;    

,    – ;  
     -

     
 ;    -

     
     -

  0,7 ,     
  ;  -

,      -
      -

;      -
  . 

     -
 ,     -

 .      -
 :    -

     
.   . 

 ,    -
, ,    18 

 ( . I, . 3),   ( . II, 
. 5; . 2 )   , 

       
.   ,    

~12 ,   ~ 2,5 .   -
  ~2 ,  ~1 .   -

   ~3 ,  ~7 .  
    -

     ,  
    .  

    -
  ( . I, . 1, 2, 4; . II, 

. 1–4; . 2 – ).     
      -

    2  8 . -
       

   . 
     9  23 

,  –  2  4 .   -
    1,5–2,5 ,   1–1,8 .  

       
   .  -

     
    , -

     ( . II, . 
2; . 2 ). 

     -
,   ,  , -

      
( . II, . 1; . 2 ). ,   -

     -
,     , , 

 ( ,    
,    – ; . I, 

. 4; . II, . 2; . 2 ).   
      

  ,  .   -
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. 3.   Lepi-
dodendron demkinae sp. nov.,  

 4860/703;  , 
  

 
       -

    ,  
   ( . II, . 2; . 2 ). 
      

      
    ( . II, 
. 1, 4, 5; . 2 , , ). 

     
   , -

     ( . IV, . 12, 
13).    ,   

,      -
.    0,5–0,7 ,  

 0,6–0,8 . 
    -

 , ,   
   .   
  0,3 ,     -
       

 .  ,  -
 Ogneuporia seleznevae Mosseichik, Poroden-

dron olivieri (Eichwald) Zalessky, Gryzlovia 
meyenii Mosseichik,    -

    , 
    0,1–0,3  [ -

, 2009]. 
    ,   -

    – -
  ,    

      
     -

 ( . II, . 6). , -  -
     -

   ,   -
    

( . I, . 1, 2, 4; . II, . 4; . 2 ).  
.   ,  

,  L. veltheimioides    
 .      

,    -
     .  

    L. cf. veltheimii    -
      

 L. veltheimioides. 
.   

   ; -
    -

 -1, ,   -
 . 

 
Lepidodendron demkinae sp. nov. 
. III, . 3–6; . IV, . 1–11; . 3 

  
     -

  –   -
  . 

 – .    4860/703 ( . 
III, . 3–6; . IV, . 1–11; . 3); -
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 .,  ;  
,  ,  . 

Holotype – spec.  4860/703, Geological Insti-
tute of RAS (pl. III, figs 3–6; pl. IV, figs 1–11; text-
fig. 3); Novgorod Region, Malinovets Quarry; 
Lower Carboniferous, Viséan, Tikhvinskaya Forma-
tion. 

.  ,   , 
 20 .   , 

 ~4 ,  ~2 .   
  - ,  

~1,3 ,  ~0,5 ,    
 .     
.  .    

   .   -
  .   

     -
  ~0,35 .  -

   ,  -
 ,   0,7–1   

 .   . 
Diagnosis. Stems at least up to 20 mm in diame-

ter. Leaf cushions fusuform, ~4 mm long, ~2 mm 
wide. Leaf scar oval or diamond-shaped, ~1.3 mm 
wide, ~0.5 mm long, disposed in the middle of cu-
shion, bears bundle-scar. Parichnos absent. Lower 
and upper fields of cushion with keels. Upper keel 
crossed by two grooves. Ligular knob ~0.35 mm in 
diameter, disposed directly above the leaf scar. Leaf 
cushions arranged in lepidodendroid phyllotaxis, 
without clear orthostichies, at a distance of 0.7–1 
mm from each other. Area between cushions 
smooth. 

.   ( -
)    -
      ~ 20 

 ( . III, . 3).    
    -

 .     -
      
.  
      

    ~4 
,  ~2  ( . III, . 4–6; . IV, 
. 1–3, 5, 6; . 3).    -

,    – , 
,    -

 :     -
  ,   – .  

     -
       

-  ,  ~1,3 , 
 ~0,5 .     -

      -
   ~0,1  ( . IV, . 4). 

   .  
      
 ,     

   .   -
.  

  ~0,15     -
     -
 ~0,35  ( . IV, . 10).  -

    ,  , -
,      . 

   -  -  
      -

, , ,    -
 .     

  ,    -
  .    -

  . 
    

,   ,  -
    .  

      
0,7–1 .   . 

     
 ( . IV, . 2–11).   
   -   -
 .     ,   

 ,     
,  . ,  -

     -
      -

   . 
      

   .  -
,   ,  -

      ( . 
IV, . 6–8),     ( . IV, . 9) 

  . ,   
      -

 .    -
   .  

 40–60 .   -
.  

  ,  
,   ,  -

 -        -
. ,    

 . 
      
    -
    

20–30  ( . IV, . 11). 
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.     
 ,    -

,      
   Lepidodendron veltheimioides, -

    .  ,   
   :  

L. demkinae      
,   L. veltheimioides –  4–5 .  -

,      -
   .   -
     L. dem-

kinae   ,    L. 
veltheimioides – . 

    , -
    -
  , ,   L. demkinae 

 ,   L. veltheimioides -
  .    

 L. veltheimioides  -
 , ,   

  ,      
,   ,   

      . 
,   . 

 
?  Lepidocarpaceae Hirmer 1927 

 
Lepidodendron cf. veltheimii Sternberg 1825 

. III, . 1, 2; . 4 
 

Lepidodendron veltheimii: , 2003, . 46–49, 
. 2, . 1, . 8. 

Lepidodendron veltheimioides (pars): , 
2009, . 108–109, . III, . 4, . 50.  

 
.   -

      55 
 ( . III, . 1).   , 

   , -
    

  .    
,  – .   

    , -
     

  ( . 4).   -
  , ,   -

     -
       

    , -
     .   

     
    ,    
    ,    

   .  

 
.  4.    Lepidodendron cf. veltheimii 

Sternberg, .  4865/97;  , 
 ,   

 
  ~4 ,    

 11–14 .   -
      

1,5–2 . 
   , -

 .   ~3 ,  ~2 . 
-       

. 
     3–4 , 

 6–8 .      
 .     ,  -

   ,  
  ,  -

      -
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 [ , 2009].    -
     -

      
, , ,   
     

( . III, . 2).  
    -
 ( . III, . 2), ,   -
,     

.   . 
.     

  L. veltheimii [ , 2003],  
    L. veltheimioides  -

      [ -
, 2009]. ,   , -

      -
   ,    

    L. veltheimioides,   
    -

. 
      , -

           
L. veltheimii.   ,     

  ,   
  [Thomas, 1970; Kva ek, Straková, 

1997]:   ,   
,     

  ,  .  -
 ,     

        , 
  .     

     , 
      -
   . 

    -
  ,  -    

 L. veltheimii     
  - .   

       -
  ( . [Stur, 1877; Crookall, 

1964; Chaloner, Boureau, 1967; Purky ová, 1970]), 
    . , , 
   ( . [Thomas, 1970]).  

   -
     -

 , , ,    -
.  ,     -

    L. veltheimii 
  « »  -

  :    
        -
   . 

      , ,  
,     -

 ,    -
 L. veltheimii   . -
,        

 L. veltheimii,      
 conformis. 

.   
   ( -

) . 
 

 
 

 ,    
   L. dem-

kinae  L. veltheimioides,   -
  ,   -

    ,    -
 .    -

  , ,   
     [ -
, 2009].     ,  

,     -
 ,    -

 ,  ,   -
    .     

    . 
,     -

     
 ,   

,     Lepidodendron  
     -

.  ,     
    

     -
.  ,    -

       -
 ,    ,   
    .   -

,   ,  
     
 .  

    , 
     L. demkinae  L. 

veltheimioides   . 
 ,     -
    -

 .    -
    -

  Lepidodendron    -
      :
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 (Lepidocarpaceae, -
   )   

(Diaphorodendraceae) [DiMichele, Bateman, 1992]. 
     -

 ,    -
 :     -

   Lepidocarpon 
Scott, Achlamydocarpon takhtajanii (Snigirevskaya) 
Schumacker-Lambry   Lepidos-
trobus Ad. Brongniart,    -  -

    Achlamydocarpon 
varius (Baxter) T. Taylor et Brack-Hanes ( -

 . [ , , 2017]).  -
    Lepidocarpales. 
       -

   Lepidocarpaceae   -
    – L. veltheimioides, 

      -
   Lepidocarpon eichwaldii 

[ , 2009].    L. demkinae  
    L. veltheimioides,   

,  ,    -
. 

L. cf. veltheimii, ,    
 Lepidocarpales,    -

 ,    
    -

 .  ,    
     -

    . 
 Lepidodendron sensu stricto, Lepidocar-

pon, Achlamydocarpon takhtajanii  Lepidostrobus 
 Lepidocarpaceae    -

  Lepidophloios Sternberg, Sublepido-
phloios Sterzel   Stigmaria Ad. Brong-
niart. 

   ,   -
    Lepidodendron sensu 

stricto      Achla-
mydocarpon takhtajanii,    
Lepidocarpon     
Lepidophloios [Phillips, 1979; Stewart, Rothwell, 
1993; Taylor et al., 2009].   -

    -
    Lepidodendron  

 Lepidocarpon,    -
      

Lepidodendron sensu stricto  Lepidophloios  -
        -

.  
  L. demkinae  L. veltheimi-

oides, ,    
Stigmaria ficoides (Sternberg) Brongniart,   

  ,   
     ( . . 1). 

 
*  *  * 

   Lepidodendron  
    

      -
 Lepidocarpaceae: Sublepidophloios sul-

phureus  S. suvoroviensis Mosseichik [ , 
2009].        -

  ,   Lepidostro-
bus ignatievii Mosseichik [ , 2003],  

   . 
 ,     
 Flemingitaceae     

Lepidocarpales: Sublepidodendron shvetzovii 
Mosseichik, S. nelidovense Mosseichik, S. puchkovi-
orum Mosseichik, Ogneuporia seleznevae Mossei-
chik, Ulodendron ulianovii Mosseichik, U. mosko-
vense (Zalessky) Mosseichik, Flemingites russiensis 
Mosseichik, Stigmaria stellata Eichwald [ -

, 2009; , , 2017].  
,   Lepidocar-

pales    -
    ,  -

    
      -

 .  , 
 ,    -

     -
 ,    

    -
.  -    -

   Lepidodendron  
Lepidostrobus [ , 1989], ,  -

,   . 
     -
     

,    -
   : -  

(   )  -  
(   -   ) 

 [ , 2009].    
      

,    -
 [ , 1973]. ,  
   ,   

    , -
    -

 .  L. demkinae  
  -  ,    

L. veltheimioides     
-   –     
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, ,   
  .  

   -
 ,    -

 ,     
  ,    -

     -
    [Phillips, Di-

Michele, 1992]:    -
     -

. 
 ,     

L. veltheimioides    
     

. ,   ,    
     -

,  ,   ,   
   [ , 

2009].  
 L. demkinae   -

 ,     -
.    ,    -

   , ,  -
 [   ., 2019] ,    -

,    -
   ,  -
,       -

   .  
   

(Sublepidophloios sulphureus  S. suvoroviensis)  
      

  [ , 2009].  
   -

    -
   (Ogneuporia seleznevae, Ulo-

dendron ulianovii , , U. moskovense),  
      

(Sublepidodendron shvetzovii Mosseichik, S. 
puchkoviorum , , S. nelidovense 
Mosseichik) [ , 2004, 2009; , 

, 2017].   
     (  

   )   -
    -

  ,   -
  , –   «  

 ».   
   

  Stigmaria   
 .  -

, ,    
 ,  -

     

   (  . [ -
  ., 2003]). ,  -

     -
    ,  

    
    -

, ,  ,    
    -

. 
     

    – Stigmaria stellata 
 S. ficoides.     -

   Sublepidodendron 
puchkoviorum [ , , 2017]. 

      -
    S. stellata  

  Ogneuporia seleznevae,  
 S. ficoides    -

 Lepidodendron,  ,  
      -

 ,   –  -
, . - ,  

    
    -
,     . - ,  
    S. stellata  -

  ,   -
  (Sublepidodendron nelidovense, 

Ulodendron ulianovii, U. moskovense)  . -
,     
    -

 (Wittbergia zalesskii Mosseichik, Nov-
gorodendron conophorum Gordenko et al.  .), 

   ,  
     -

 . 
 ,    Stig-

maria stellata  S. ficoides   -
  ,   

     
,   .  

  Sublepidodendron puchkoviorum 
     
   «  -
»  . 

 
*  *  * 

     – 
      

,    
   , -

     -
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   [Phillips, DiMichele, 
1992].  

  . .   
. . ,     

    . 
   -

   ,     
( . .     -

 )    -
.     

 ,       
      -  

.     
      

 ,  ,  -
    . 

, ,  -
 ( . .     –  
  )   -

 .    
      

 .     -
     

     -
 .    -

    -
      

,   -
:      -

     
 (« - »),    

 .   

      
     – -

   .   -
     

      
  ,      -

   .   
    -

     .  
,      

     
     

   ,  -
. 

     
     

.  
 ,  Sublepidoden-

dron puchkoviorum,   -
 ,    -

   «  
 ».   -

,      
Ogneuporia seleznevae  Ulodendron ulianovii -

      
,     

     . 
,   -
 Lepidodendron veltheimioides   

     ,   
     

  . 
 

 
 

    
. .  (   -

, . ,  .), . . -
 (   -

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

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

(   , . )   
. .  (   -

 , . )     

      
    ,   

. .  (   , . 
)       

.     -
 . .    , -

   ( . ),   
    -

  . 
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 I 

 

. 1–4.   Lepidodendron 
veltheimioides Mosseichik,  , -

 : 1 – .    -
,    ( . ),  

; 2 – .  4865/751A,  ; 3 –   
 4865/462,  -1; 4 – .  

   -
  ( . ),  

.  
 

 II 
 

. 1–6.   Lepidodendron 
veltheimioides Mosseichik: 1 – .  4860/4-2, -

 ,  ,  
; 2 – .  4860/9 ,  ; 3 – .             

 4860/39 ,  ; 4 – .  4865/751 , -
 ,  ,  -

; 5 –      -
  4865/462,  -1,  

,  ; 6 –   
        . 

 
 III 

 

. 1, 2.   Lepidodendron cf. 
veltheimii Sternberg, .  4865/97;  

,  ,  : 1 – 

 ; 2 –     -
     .  

. 3–6. Lepidodendron demkinae sp. nov.,  
 4860/703;  ,  : 

3 –   ; 4 –  ; 5, 6 – 
     -

. 
 

 IV 
 

. 1–11. Lepidodendron demkinae sp. nov., -
  4860/703;  ,  

: 1 –   ( . . 3); 2 – -
      ; 3 –  

     ; 4 – -
       

    ; 5 –    
    ; 6 –  

      -
   ; 7, 8 –    

  ; 9 –    
       

; 10 –     -
    . 1  ; 11 – 
     . 
. 12, 13.    Lepi-

dodendron veltheimioides Mosseichik  , -
  4865/462;  -1, -
 ,  . 

 
 
 

Lepidodendron species from the Viséan of the Moscow Basin 
 
 

Yu.V. Mosseichik 
 
Geological Institute of RAS, Pyzhevsky per. 7, 119017 Moscow, Russia 

 
 
Species of the lycopod stem genus Lepidodendron Sternberg from the Viséan of the Moscow Coal Basin are revised. 

It is shown that currently only three species from the Moscow Basin can be assigned to this genus: Lepidodendron dem-
kinae sp. nov., L. veltheimioides Mosseichik and L. cf. veltheimii Sternberg. Their description is given. The volume and 
diagnostic features of L. veltheimioides are significantly expanded. It is shown that the ligular pit aperture of L. dem-
kinae and L. veltheimioides was located on a special elevation – the ligular knob.  

Since the cone Lepidocarpon eichwaldii Mosseichik was found in association with L. veltheimioides, it is assumed 
that this stem species, as well as the morphologically similar L. demkinae, should be assigned to the family Lepidocar-
paceae of the order Lepidocarpales. The ecology and life-history of lepidocarpacean lycopods are discussed. Appar-
ently, at the beginning of the Viséan, plants with the stems of L. veltheimioides dominated at the terminal succession 
stages of standing peat floodplain swamps of the southern flank of the Moscow Basin, and later became members of 
clastic swamp communities of the same territory. L. demkinae grew in the communities of swampy lake banks on the 
north-west flank of the basin. 
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       Palaeosyrrhopodon grossiserratus Ignatov et 
Shcherbakov,     .    , -

  ,   , ,     ( -
 ),   .       -

  .           
     Takhtajanodoxa Snigirevskaya  Suchonodendron Gomankov. 

 
 

   -
      80-   -
  [   ., 1986].   

    , 
      

 -   25    -
 ( ,  ).  2003  2011 

   -
     -  -

   ,  
  . .   . . -

 [Ignatov, Shcherbakov, 2011]   
   : Yamanusia 

crassicostata Ignatov et Shcherbakov, Atrichites tri-

assicus Ignatov et Shcherbakov, Palaeosyrrhopodon 
grossiserratus Ignatov et Shcherbakov  Tricostium 
triassicum Ignatov et Shcherbakov.    

     ,   
T. triassicum    ,  

 . .  [Krassilov, 1973]  -
   . -
      -

  ,  , -
 . .   . .   

P. grossiserratus,    
    -

.       Ly-
copsida   . 

 
   

 
 -  ( . ) -

      
  [ , 

2002].     . . -
  .  [2002].    

 ,   -
 ,    

,       – 
    .  

 (  ,   -
    Rufloria S. Meyen) -

      -
     

  RS . .  [1990 ],   
  –   -

-   [ , 
2018].       « -

»  .    . . -
   [   ., 1986] -

   Guramsania hosbajari Va-
chrameev, E. Lebedev et Sodov, , -

 .     
 [ , 2002]   -

  Takhtajanodoxa mongolica 
Gomankov,   T. mirabilis Snigirevskaya 
(   ),  [ - 



    -  (    ) 
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.     ( )     ( )  -  (  [ -

, , 2002]): 1 – ; 2 – ; 3 – ; 4 –   ; 5 – -
   ,     

 
, 1980 , ]    -

  [ , 2016],  
  [ , 1998] -

   ,    -
 [ , 2017]    
  (   ) -

. 
 ,  -

,     ,  
      

 [ , , 1986] (Pursongia Za-
lessky, Peltaspermopsis Gomankov),   

 . .   .  [2002] -
     -

 .    -
    ,  -

  Chaulioditidae,   
 ,       

   -
 –     -

    
(   . . ).  

 . .   . .  [Ignatov, 
Shcherbakov, 2011]    . 

, , ,    -
 - ,       

-  ,  

  S . .  (  
     -

   ): 
    RS -

       -
-  .  ,   -

     -
,    , -
   (Tatarina S. Meyen, 

Kirjamkenia Prynada, Lepidopteris Schimper, 
Rhipidopsis Schmalhausen, Quadrocladus Mädler, 
Takhtajanodoxa Snigirevskaya)  -

,   ,    
 (    -

)     
 (    

 ),  
   S  . 

    -
     

    -
-  ,   -

 . .  [2017].   -
     -

     ,   -
    ,     
. 
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  ,   -

    , 
    -

-  ,   
    -

.    -
      -

 , , ,   
     

 .   -
  ,  . . -

  . .   Atrichites trias-
sicus ( . I, . 1)  Palaeosyrrhopodon grossi-
serratus.    -

   , , 
 ,   ,        

P. grossiserratus ( . ).   
     

   ( . I, 
. 2).      
   ,      

 .   -
,     , 

     
  , -

  ,           
. .  [1970]   -

     Pe-
copteris crenata Prynada  Sphenopteris sp. A1,  

    , -
,   -

,    Guramsania Vachrameev, 
E. Lebedev et Sodov,     

  . 
     

  Stemi-2000-CS (Carl Zeiss) 
   50 . 

    
     ,  -

,  ,    ,   
   ,   ,  

     
                                                 

1      -
       

  -   « - -
 » . .  [1982], -
    -

. 

,     
   (  - ).  

     (  -
  1  ,    -

 - ): 
 

  12–13%  ...……… 115 ; 
  ..………………………. 200 ; 

 .………………………………….. 100 ; 
   ………… 5 . 

 

  -     
  ,    -

     
,     -

     -
.   -  

     
 ,     (   

 6 )    -
      -
    ,  -

 –      -
  (2–5     

 ).   , -
   ,     

     
     

 .    -
     -

 ,  (    
)      . -

       
.      -
   (   

  ),   -
,       

    
     . 
  , 

    -
 ,   ,   -

     -
- .    -

      -
 Amplival Carl Zeiss  Scope.Al (Carl 

Zeiss)    30  400 . 
      -

    ( -
).
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 Lycophyta2 
 Lycopsida 

 Iso tales 
 

?  Pleuromeiaceae H. Potonié 1904 
 

 Palaeosyrrhopodon Ignatov et Shcherbakov 
2011, emend. nov. 

 
Palaeosyrrhopodon: Ignatov, Shcherbakov, 2011, p. 

77. 
 

  (   -
) – Palaeosyrrhopodon grossiserratus Ignatov et 

Shcherbakov,    . 
 .  -

.    
 -    -

  -    
 .    -

     
  .   -

     , 
      

.      
   .   

  ,   -
 .  , -
   ,   -

  .  , 
,    ,  

 . 
Emended diagnosis. Plants heterosporous. Leaf 

blade differentiated into irregularly rounded or oval 
proximal and elongated triangular or linear distal 
parts. The whole periphery of the proximal part of 
the leaf bears irregularly arranged large teeth. At the 
base of the distal part teeth become smaller, sparsely 
arranged to disappearing near the apex. Leaves at-
tached to stem by the centre of the proximal part of 
the blade. Stems with round, oval, or rhombic leaf 
scars. Oval sporangia attached at axils of leaves, 
which are similar to vegetative ones. Megaspores 
spherical, smooth, with simple trelete mark, the rays 
extending almost to the equator. 

.   , -
    Pleuromeiaceae, 

    -
                                                 

2       
 [ , 2002] (  .   
 « »). 

   ,  
    (  -
      -

      -
,    ).    Palaeosyr-

rhopodon    Takhtajanodoxa 
Snigirevskaya  Suchonodendron Gomankov [ -

, 1980 , ; , 2002].  -
  Takhtajanodoxa mirabilis  , 

  Palaeosyrrhopodon,  ,   
   , 

        – T. mon-
golica –  ,    Suchonodendron -

   . -
   Takhtajanodoxa,    Suchonoden-

dron   ,    Pa-
laeosyrrhopodon,    -

   .  ,  
 Palaeosyrrhopodon   -

     -
 ,    Takhtajanodoxa  

Suchonodendron     
 ,  ,   -

.  
 .  . 

.    
. 

 
Palaeosyrrhopodon grossiserratus Ignatov  

et Shcherbakov 2011, emend. nov. 
. I, . 2(?), 3–8; . II–V 

 
Palaeosyrrhopodon grossiserratus: Ignatov, Shcher-

bakov, 2011, p. 77–78, figs 16–18, 20–26. 
 

 – .  5437/9a (  ) [Igna-
tov, Shcherbakov, 2011, figs 16–18];  

    ; -
 - ,  ,  
,  . 

Holotype – specimen No. 5437/9a (PIN RAS) 
[Ignatov, Shcherbakov, 2011, figs 16–18]; impres-
sion of a leaf with very thin compression; Yaman-Us 
locality, Yamanus Formation, Sandstone Member, 
the Upper Permian. 

 .  ,   
. 

Emended diagnosis. The same as for the genus. 
.    -

   .  
   ,   
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    -
    (  

2  C. .  [1992])  -
      

  (   ,   
;  )   

 (   ;  ). 
.     

   .  -
     

    ( . I, 
. 3, 5).     

  .   -
 2–5 ,  – 3–6 .  -
      ( . 

I, . 3, 5, 6; . II, . 3, 6, 7)  -
  ( . I, . 4; . II, . 

4).      (  
 )  ,    

   ( . I, . 6; . 
II, . 4, 6).     

      -
 ,  80–230   

 ( . II, . 5–8). 
     -

,  ~20     0,5–2 
  .    

( . II, . 1, 2).     
      -

.      
,     ( . I, . 7, 

8). 
    0,6   

.     -
     .   

   , , 
,     

    . 
      

      
 ( . II, . 3), , -
    , -

    Takhtajanodoxa 
[ , 2002]. 

     
   ,    -

,       
    . ,  -

     -
       
.      ,   

     ,   
    . 

  ,  , 
   ,   – 

 ( . I, . 5).  
      

 ( . III, . 1),  -
 4–6-    

20–40 .    , 
  .    

      -
   ,  

    ( . II, . 8; 
. III, . 2).     

    -
,  « »,   -

     -
 ( . II, . 7, 8; . III, . 2).  -

     -
  ,   ,    -
    

 ( . III, . 3).    -
     (   ) 

     -
 ,      
.       

  . 
.     

  6–15    , 
    , 

    ( . 
V, . 1, 8).      
( . V, . 5)    

     
   ,    

    
    . ,  

    
 ,     

     . 
    0,6×0,4  , 

 ,   -
  .     

     -
   ( . V, . 7).  

    , -
, - ,  -

.    -
,      

  , , -
   . 

    -
 ,    -

  ( . III, . 4; . V, . 2). 
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,  , , « » 
  ( . V, . 3).   

Takhtajanodoxa  Suchonodendron,  
      , 

    ( . V, . 4). 
     

      -
,     

     , 
  .    -

   ( . V, . 6) 
 1,5–4 , ,  -

     
( . III, . 5).  ( ,  

     ) 
       -

   ( . V, . 9). 
.     -

   ( . IV, . 1, 
2)   –  ( . IV, . 3). -

      ,  
 ,     -

  :    
   -

   ,    
    
 .     

 ,  -
     ,   

    (  , -
    ).  -

   ,  -
     

 ,    -
,     ,  
   (     -

 )  . 
  ( . IV, . 

4–6)     . 
   5,5×2,7 ,  

  ,    -
  ( . IV, . 1),   -

    (    
        

    ).  ,  -
    

.  ( . IV, . 8) -
 (  , , )  

0,4   ,   . 
      -

      -
.     

       

 ,     
    .  

 ( , -    -
 )      

. 
.      
     

 (  , , -
 /  ) , -

 ,      -
      , 

   ( . IV, . 7). 
 , , - ,  -

 ,      
      -

      
. 

   , -
     -

       
      

 ,   -
 - .  -
    
 ( . III, . 7).   -

    ,  
, 4–7- ,  ~50×30 

.    , , 
   . -

  .  « »  
  ,   

   . 
 , , ,  

       
,     -

   ( . III, . 8).  
,    -

       
  (    -

) .   -
,   ,  -
  15 ,  4–6 « » 

.  ,    
  ,   

   .  1 2 -
   105   -
. 

.     
   -

  ,  -
     -

 (      
,  . . .   
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. . .  [Matsunaga, Tomescu, 2016]), -
      . 

     -
    ,    (  

)    
,      

       
( . I, . 2).    -

 1–1,5 .  -  ( . III, 
. 6)  ,   (  -

 ,  )  , -
  ,   ,  

    . 
.   – 147 ., -

    – 81 .,  
 (   -

) – 18 .,     – 
20 .,   (?) – 37 .  -

     -
. 

 
 

 
  P. grossiserra-

tus  , . .   . .  [Igna-
tov, Shcherbakov, 2011]    

   : 
1)  ; 
2)   ; 
3)        

 ; 
4)   ; 
5)  . 

     -
     ,  

   . 
   -

    ( ,  . Polytri-
chaceae, Seligeriaceae, Bartramiaceae  .),   

     -
     , 

 ,   . -
   P. grossiserratus  

     
  Atrichites triassicus ( . 

. I, . 1),      
     [Ignatov, 

Shcherbakov, 2011]  .  P. grossiser-
ratus,  , ý ,  A. triassicus,  

    -
   ,         

P. grossiserratus     
  ,    A. triassicus 

     -
 ( . . I, . 1, 7, 8). 

    P. gros-
siserratus    -

.    , - , 
      

,     ,    
 ,   -

     
 .     

    -
  ( . I, . 5),   -

  ,     
 .    

  P. grossiserratus -
     -

    ( . . V, . 7). 
    -

  -   P. grossiserratus. -
       , 
     ,  -

,  ,      
( ,     Iso tes). -

,    P. grossiserratus  
   ,     -
. 

,   
  ,    
   ,  

 (  ) –     
  Palaeosyrrhopodon  -

 ,    -
     

Takhtajanodoxa  Suchonodendron. 
  ,   

 , –     , 
      

      -
.  ,   -

 Takhtajanodoxa,    Palaeo-
syrrhopodon,      Suchonodendron  

,         
 .   ,  

Suchonodendron    -
,      Takhtaja-

nodoxa  Palaeosyrrhopodon. Suchonodendron  
Takhtajanodoxa mongolica, - , -

    -
 ,    Palaeosyrrho-

podon  T. mirabilis ,  , 
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   :  -
     ,  

    . 
   Palaeosyrrhopo-

don.     
   Isöetales [Grauvo-

gel-Stamm, Lugardon, 2001],   -
     T. mirabi-

lis [ , 1989],    
      .  
 ,      

   ,  
    -
  . . .  [1990 ] -

       -
   .  

,   P. grossiserratus -
    :  

     
 ,     -

   ,    -
       -

       -
   , ,  -

,   . -
   P. grossiserratus  -
       

Suchonodendron dimorphum Gomankov,  
      -
. 

  ,   -
  P. grossiserratus     , 
    . -
     T. mirabilis,           

T. mongolica ,   , . 
,   Takhtajanodoxa  ,   

 Iso tes,   ,   , 
   Palaeosyrrhopodon (   ,  

 ,       
) –  .     

P. grossiserratus    -
     ,  

      -
      -

 .    -

  P. grossiserratus   -
  , ,   

  , -
  ,    . 

       
 P. grossiserratus,    

      -
 .  ,   

,     
 ,    ,   -
     , -

     . 
  Palaeosyrrhopodon   

Takhtajanodoxa  Suchonodendron  
      

Isöetales,     -  -
  . . . -

 [1980 ],   Takhtaja-
nodoxa,      
Takhtajanodoxaceae     
Takhtajanodoxales,   . .  [1987] 

     Isöetaceae -
 Isöetales.    Takhtaja-

nodoxa  Suchonodendron,     -
 Pleuromeiaceae  Isöetales [ -
, 2002], , ,  -

   Pleuromeiaceae  
Isöetaceae.     

       -
  Palaeosyrrhopodon.   Takhta-

janodoxa  Suchonodendron    
« »  ,   

    Tomiostrobus, -
    -

     -
     

 [ , 1982, 2017].   
, - ,    -

 -    
    , 

     -
 [ , 1982],   -

    
       

 . 
 

 
 

     . .  (  )  -
         - ,   

    . 
       - 19-119021190031-8  . 
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 . ,  . .,  .  

(?) Guramsania gen. nov.     
 // . . – 1986. –  3. – . 

103–108. 
 . .   ( ) 
  // .  .- .  

, .    (  
90-    ). – .: , 2002. – . 
219–231. 

 . .    Rufloria S. Meyen 
(Cordaitanthales, Rufloriaceae)     -

    // Lethaea 
rossica. . . . – 2018. – . 16. – . 23–32. 

 . .,  . .   ( -
      ). – 

.: , 1986. – 174 . ( .   . . 
401). 

 . .   . – .: 
, 1982. – 196 . ( .   . . 365). 

 . .,  .  -
     

 // .  .- .  , . -
   (  90-    

). – .: , 2002. – . 247–261. 
 . .  . – .: , 

1987. – 403 . 
 . .    -

  // . . .  -
 . – .: , 1990 . – . 76–124. 

 . .     -
 ( ) // . . .   

. – .: , 1990 . – . 131–223. 
 . .     -

:    . . , . .  
 . .  // . . .   -
     . – .: 

, 1992. – . 105–119. 
 . .  « »  -

   // . . . 
– 1998. – . 6. –  4. – . 106–112. 

 . .    
.    . – .: , 

1970. – 79 . 
 . . ,   -

  Tomiostrobus // . . – 
1982. –  1. – . 104–112. 

 . .    -
   // . . – 2016. –  5. 

– . 87–99. 
 . .    -

      -
        // 

. .   . – 2017. –  6. – . 7–
17. 

 . .    
     -

  // . . – 1980 . – . 65. –  1. – 
. 95–96. 

 . . Takhtajanodoxa Snig. –  
    //   

  . – .: , 1980 . – . 
45–53. 

 . .      Pleu-
romeia Corda //    -

. – .: , 1989. – . 74–88. 
Grauvogel-Stamm L., Lugardon B. The Triassic ly-

copsids Pleuromeia and Annalepis: relationships, evolu-
tion, and origin // Amer. Fern J. – 2001. – Vol. 93. – No. 
3. – P. 115–149. 

Ignatov M.S., Shcherbakov E.D. Lower Triassic 
mosses from Yaman Us (Mongolia) // Arctoa. – 2011. – 
Vol. 20. – P. 65–80. 

Krassilov V.A. Mesozoic bryophytes from the Bureja 
Basin, Far East of the USSR // Palaeontographica. Abt. B. 
– 1973. – Bd 143. – P. 95–105. 

Matsunaga K.K.S., Tomescu A.M.F. Root evolution at 
the base of the lycophyte clade: insights from an Early 
Devonian lycophyte // Annals of Botany. – 2016. – Vol. 
117. – Iss. 4. – P. 585–598. 

 
 

   
 

 I 
     

  -  
 

. 1. Atrichites triassicus Ignatov et Shcherbakov, 
     , .  1860/52-

2,   1 . 
. 2. Palaeosyrrhopodon grossiserratus Ignatov et 

Shcherbakov,   , . 
 1860/197,   2 . 

. 3–8. Palaeosyrrhopodon grossiserratus Ignatov 
et Shcherbakov: 3 –      

   , .  1860/40, 
  2 ; 4 –   , 

.  1860/35,   1 ; 5 –   
       , 

.  1860/64,   1 ; 6 – -
  , .  1860/14,   1 ; 

7 –       
   , .  1860/7-3,  -

 1 ; 8 –      
    , .           

 1860/40-1,   1 . 
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 II 
 Palaeosyrrhopodon grossiserratus Ignatov  

et Shcherbakov   -  
 

. 1–2.  : 1 – .  1860/7-2, 
  0,5 ; 2 – .  1860/17A,  -
 1 . 

. 3–4.   ,  
 1 : 3 – .  1860/145,    -

, ,   ( -
 ); 4 – .  1860/21. 

. 5.      
, .  1860/68-3,   0,5 . 

. 6.   , .                
 1860/118,    ,  

 1 . 
. 7–8. .  1860/23: 5 –   

,   1 ; 6 –  -
,    ,   0,5 . 

 
 III 

     
Palaeosyrrhopodon grossiserratus Ignatov  

et Shcherbakov   -  
 

. 1.      
, .  1860/145, . 1,   100 . 

. 2.      
, .  1860/145, . 2,   100 . 

. 3.    , . 
 1860/193, . 1,   100 . 

. 4.    , . 
 1860/4-1, 2, 3, . 1,   100 . 

. 5.   , -
     , 
.  1860/4A-9, . 1,   100 . 

. 6.   , .             
 1860/4-1, 2, 3, . 2,   100 .  

. 7–8.   : 7 – . 
 1860/213, . 1,   100 ; 8 – .    
 1860/4-13, . 1,   50 . 
 
 
 
 

 IV 
     

Palaeosyrrhopodon grossiserratus Ignatov  
et Shcherbakov   -  

 

. 1.   ,   -
 ,     

 , .  1860/194.  -
 1 . 

. 2.   ,   -
, ,  ,    

, .  1860/186,   2 .  
. 3.   ,  -

 , .  1860/16,  -
 1 .  

. 4–6. ,   1 :     
4 – .  1860/173-1; 5 – .  1860/43; 6 – .      

 1860/168-1. 
. 7.    , .         

 1860/203-1,   1 . 
. 8. , .  1860/186,  -

 1 . 
 

 V 
 Palaeosyrrhopodon grossiserratus Ignatov  

et Shcherbakov   -  
 

. 1.   , .  1860/185, 
  2 . 

. 2–3.     -
  ,   1 :     

2 – .  1860/112; 3 – .  1860/30-1.  
. 4.      , 

.  1860/187-1,   2 . 
. 5.      
, .  1860/15-1,   2 . 
. 6.      
     , . 

 1860/25,   2 . 
. 7.   , .                

 1860/28-2,   500 .  
. 8.      
 , .  1860/33-1,   2 .  

. 9.   , .    
 1860/77A,   1 . 

Peculiar lycopsids from Yaman-Us locality  
(the Upper Permian of the Southern Mongolia) 
 
A.V. Gomankov 
 

Komarov Botanical Institute of RAS, Professora Popova st. 2, 197376 St.-Petersburg, Russia 
 
Numerous compressions of Palaeosyrrhopodon grossiserratus Ignatov et Shcherbakov assigned previously to leafy 

mosses are described. Among dispersed remains of the species leaves, stems, male and female fructifications (fertile 
zones), rhizophores, and roots are identified. The most peculiar feature of the plants is peltate leaves with spatulate 
shape. However, by set of other morphological features they can be assigned to Isöetales and brought together with 
Takhtajanodoxa Snigirevskaya and Suchonodendron Gomankov. 
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.  ,    
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,   . . 
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, . .      
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   . «  
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  ,   -

      : 
    

     
 .   

    
   ,   

 ,   . , -
      

    : 
     , 

 ,    -
,   ,    

.      -
   ( ),  

     «  
»    -

  (global stratotype section and point, 
GSSP)» [ , 2018, . 37]. 

   ,   
   ,  

      -
. 

,  ,    
,      -

 .       -
. ,   -

     
.   ,     

. .  ,  -
 ,  -

 (« », « »).  
      

 [  -
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Illusion and poverty of «golden spikes»  
(polemical notes about the paper  
«Stratigraphical scales and “golden spikes”» by A.V. Gomankov) 
 
 
I.A. Ignatiev 
 
Geological institute of RAS, Pyzhevsky per. 7, 119017 Moscow, Russia 
 

The paper by A.V. Gomankov contains an apology of the concept of «golden spikes», which according to his opin-
ion has been intended to serve to more accurate definitions of the subdivisions of the International Stratigraphic Scale. It 
is shown that the main arguments suggested by Gomankov are inconsistent and based on false theoretical premises. 
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The significance of concept of the wholeness of organisms  
for the evolutionary theory 
 
A.A. Pozdnyakov 
 
Institute of systematics and ecology of animals SB RAS, ul. Frunze 11, 630091 Novosibirsk, Russia 

 
Ivan I. Schmalhausen’s evolutionary theory is based on the concept of the wholeness of organisms. In philosophy, 

the concept of wholeness is an element of the descriptive language, in the context of which the object is described as 
consisting of parts that are functionally different and integrated to one degree or another. Schmalhausen’s concept of 
wholeness is based on the concept of indivisibility and is interpreted naturalistically – as a property that appears because 
of the interaction of parts. Using the Darwinian scheme of evolutionary change, which consists in creating of a quasi-
whole organization from indefinite variability with natural (moving) selection, as a form, Schmalhausen poured a dif-
ferent content into it. So, Darwin’s uncertain variability in Schmalhausen’s scheme corresponds to a spectrum of latent, 
unstable reproducible modifications, moving selection – to stabilizing selection, the final result – to stable reproduction 
of the modification. Schmalhausen’s original idea, namely the concept of the correlation system as an expression of the 
wholeness of the organisms, stayed in the shadow of this pseudo-Darwinian explanatory scheme of evolution. 
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