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-   ( . 14). 

     -
     -

,      
 -   ( . I, II)  

 .   5   -
  6     . 

     -
  ,    

       . 
    

Tubotuberella Vozzhennikova  Scriniodinium 
Klement,      

 .  
,    -
    -

  ,    
.     

 Cometodinium whitei (Deflandre et 
Courteville) Stover et Evitt   Epip-
losphaera gochtii (Fensome) Brenner,   

    
    -

  [Habib, Drugg, 1983; 
Nikitenko et al., 2018;  .].   -

      -
  (  Bourkidinium spp.).  

     
   Gochteodinia villosa 

(Vozzhennikova) Norris,   -
     -
       -

  [Poulsen, Riding, 2003; 
Harding et al., 2011; Nikitenko et al., 2018;  .]. 

,      -
    -

 .  

 -    . 
    -

: Batioladinium varigranosum (Dux-
bury) Davey, Cassiculosphaeridia reticulata Davey 

 Occisucysta tentorium Duxbury.   
   -

    , -
   .  [Duxbury, 

1977; Van Helden, 1986; Nikitenko et al., 2018;  
.].  

       . -
   Cyclonephelium 

«cuculliforme» (Davies) Aarhus  Batioladinium re-
ticulatum Stover et Helby,    
       

[Davies, 1983; , 2010;  .].  -
     -

 ,    -
 .       -
  .    -

  Muderongia crucis Neale et Sar-
jeant (  15),     

     [ -
, 2010;  .]. 

     -
    .  

    -
.     -

  -  
.      

      
  .  

   -
-      

     
 :   Cyathidites spp. 

 Osmundacidites spp.,  Lycopodium- 



 …     -   … 
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sporites spp.  Stereisporites spp.,   
    -

 ,  Cedripites libaniformis 
(Bolkhovitina) Krutzsch  Selaginella utriculosa 
Krasnova.  Aequitriradites spinulosus 
(Cookson et Dettmann) Cookson et Dettmann  
Cicatricosisporites exilioides (Maljavkina) Dorhofer 
  -   -

    : -
       

     ,   –  
   ,   -

 ,      
 [ , 1985; Burden, Hills, 1989; -

, 2010;  .].  
   

    Cicatricosis-
porites ludbrookiae Dettmann  Taxodiaceaepol-
lenites spp.       

      -1, 
      
 [ , 2010;  .]. -

,     -
  Concavissimisporites macrotubercu-

latus (Kara-Mursa) Bondarenko, C. multitubercula-
tus (Bolchovitina) Döring, C. variverrucatus 
(Couper) Brenner. 

     -
       

      
   Rousiesporites laeviga-

tus Pocock, Cicatricosisporites minor 
(Bolchovitina) Pocock, Pilosisporites parvispino-
sus Dettmann [ , 2010;  .]. -

    -
    -

  [Wagstaff, 
McEwen-Mason, 1989].     

       
,     -

   ,   -
    -

     ( -
, , ) [ , 

2010;  .]. -    
   Cicatricosisporites 

australiensis (Cookson) Potonié, C. dorogensis 
Potonié et Gelletich, Foraminisporis dailyi 
(Cookson et Dettmann) Cookson et Dettmann,  

    – Appendici-
sporites spp., Trilobosporites microverrucosus 
(Döring) Voronova, Trilobosporites uralensis 
(Bolchovitina) Bondarenko. 

   ( . 15).   
     

.  c    
        

.     
-     . 

2 ( . ). 
    

    
 (5–12%).    

 Batiacasphaera spp. (1–1,5%), Ba-
tioladinium spp. (1–1,5%), Sentusidinium spp. (1–
2,5%), Escharisphaeridia spp. (1–2,5%), Apteodi-
nium spp. (1–3%).  -

   Apteodinium Eisenack  
Cribroperidinium Neal et Sarjeant,   -

   Circulodinium Alberti. 
 (  1%)  Leiosphaeridia 

spp., Pterospermella spp.,   
Ovoidites spp.    -

  Sangarella lenaensis 
(Fradkina) Fradkina et Peschevitskaya.  

 Aprobolocysta neista Duxbury -
         

5-  Aprobolocysta neista, Vesperopsis fragilis, 
      

    -
     [ , 

2018].      
 ,   -

    -
  (    

Regale)    [Davey, 2001]. -
    Taleisphaera 

spp.,       -
      -

  [ , 2010]. 
 -      

.       Appen-
dicisporites macrorhyzus.   -

   (51–63,9%),  
,      

  (17,2–40,8%). -
     
  Cyathidites Couper – Leiotriletes 

Naumova   .  
     -

 .   
     

  (14–19%)   -
 (5–9%).    

,     
.              



. .  
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   -
   « »  

(Piceapollenites spp., Pinuspollenites spp., Abi-
espollenites spp., Cedripites spp.).  -

  Appendicisporites macrorhyzus (Ma-
ljavkina) Bondarenko,    

    [ , 
2010;  .].  Gnetaceaepollenites 
oblongatus Shirokova –   -

     [ , 
1977].  Lygodium lentiginosum Mar-
tynova,     

      [ -
…, 1964]. ,     -

 -  -
      .  

  ,   
Aequitriradites spp.   , 

   (Pilosisporites spp.) 
[ , 2010, 2018;  .],   

      
. 

   ,  
    -

    
( . . 2  ).  -  

    -
 .    

  ,   -
    -

 Tricolpites spp. (2–2,5%),   -
   .   
    -

     ,    
   [ …, 1964; 

  ., 1982; , 2018;  
.].      

   -
   –  [ …, 

1964; , , 1961;  .].  
 

       
 

  -
    -
    

 -    
-  ,   

   .  ( . . 1, 2  ). 
     -

     -
    -

 -    -
      -

,    -
-  .  

  -
     -

   
(8%     ). 

    
(22 )     

.     
  . 
   

   (56%)   
(31 ),     -

  Gonyaulacaceae  Pareodiniaceae, 
    -
 .  
      -

  ,  -
     

     
   -

.    -
  (12–57%  -
   ). -

  ,   -
  (15–26 ),    

    . 
      

    
Leiosphaeridia Eisenack  Tasmanites Newton,  

    -
  .  

      
  ,   -

 .    -
    -

   .   
   -

   (14–22%).  
   -

     
    .  -

     
     -

 .   -
    

(3–6%).    -
 Leiosphaeridia spp.  -

  ,  , .  
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      -
   -

     Cicatricosi-
sporites australiensis, Cicatricosisporites dorogen-
sis, Foraminisporis dailyi    Appen-
dicisporites spp., Trilobosporites purverulentus, Tri-
lobosporites uralensis    

 (7–10%)   
 .   -

    -
-  ,   -

      
       

  [ , -
, 2011; Pestchevitskaya et al., 2012].  

,    
-   -

 . 
    
    -

     
 ( . . 2  ).  -

   (30%  
  ),    -

   ,  
  .  
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 .     -
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  ( . . 2  ).  -

    
     

  (Dictyophyllidites 
spp., Tripartina spp., Lakhnavitriletes spp., Duple-
xisporites spp., Kluckisporites spp., Contignisporites 
spp., Cicatricosisporites spp., Sciadopityspollenites 
spp., Classopollis spp., Eucommiidites spp., Quad-
raeculina spp.),     -

  (  ) [   ., 
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   . 14,   25 . 
 

 I 
 

. 1. Trichodinium ciliatum (Gocht) Eisenack et 
Klement;  5, ,  .  

. 2. Paragonyaulacysta sp.;  5, 11,5   -
,   .  
. 3. Tubotuberella apatela (Cookson et Eisenack) 

Ioannides;  6, 3,5   , . 
. 4. Neoraistrickia bacculifera (Maljavkina) 

Iljina;  5, , . 
. 5. Cyathidites minor Couper,  11, 1   

,  .  
. 6. Cyathidites sp.;  5, , . 
. 7. Plicatella exilioides (Maljavkina) Bon-

darenko;  10, ,  .  
. 8. Paragonyaulacysta (?) borealis (Brideaux et 

Fisher) Stover et Evitt;  6, 3,5   , -
. 

. 9. Tubotuberella rhombiformis Vozzhennikova; 
 6, 3,5   , . 

. 10. Scriniodinium multistratum Lebedeva et 
Pestchevitskaya;  6, 15   ,  

 . 
. 11. Selaginella granata Bolchovitina;  5, 

, . 
. 12. Klukisporites foveolatus Pocock;  12,   

2   ,  .  
. 13. Stereisporites congregatus (Bolchovitina) 

Schulz;  11, 1   ,  .  
. 14. Pinus subconcinua Bolchovitina;  5, 
,  .  

 
 II 

 

. 1. Batiacasphaera norvickii (Burger) Lentin et Wil-
liams;  5, 17   ,   . 

. 2. Trilobosporites gibberulus (Kara-Murza) Po-
cock;  5, , . 

. 3. Taxodiaceaepollenites sp.;  6, , 
.
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. 4. Plicatella sibirica (Kara-Mursa) Bondarenko; 
 14, 1,5   , .  

. 5. Cyclonephelium «cuculliforme» (Davies) 
Aarhus;  5, , . 

. 6. Trilobosporites valanjinensis (Kara-Mursa) 
Döring;  14, 1,5   , .  

. 7. Sentusidinium sp.;  6, 3,5   -
, . 

. 8. Densoisporites velatus Weyland et Kreig; 
 6, 3,5   , . 

. 9. Pseudopicea magnifica Bolchovitina;  7, 
0,5   , . 

. 10. Prolixosphaeridium granulosum (Deflandre) 
Davey et al.;  8, 1,5   , . 

. 11. Dingodinium sp.;  5, 15   , 
  . 
. 12. Baculatisporites comaumensis (Cookson) 

Potonié;  6, 3,5   , . 
. 13. Cicatricosisporites ludbrookiae Dettmann; 

 14, 1,5   , .  
. 14. Eboracia granulosa (Tralau) Timoshina; 

 5, 15   ,   . 
. 15. Dejerseysporites verrucosus (Pocock) 

McKellar;  6, 3,5   , . 
. 16. Dictyophyllidites harrisii Couper;  8, 

1,5   , . 
. 17. Eboracia torosa (Sachanova et Iljina) Timo-

china;  6, , . 
 
 
 

Results of combined palaeoalgological and palynological studies  
of the Volgian – Aptian in the section of Olenek River (North Siberia): 
biostratigraphy and palaeofacies 
 
 
E.B. Pestchevitskaya  

 
Trofimuk Institute of Petroleum Geology and Geophysics, Siberian Branch of the Russian Academy of Sciences, 
pr. Koptyuga 3, 630090 Novosibirsk, Russia 

 
Palynological analysis of the Volgian – Valanginian, Hauterivian and Aptian in the section of Olenek River shows 

that the changes in the assemblages of microphytoplankton and terrestrial palynomorphs are related to evolutional 
trends well defined in Siberia and, at some levels, in different regions of the world (Europe, North America, Australia) 
as well as to local facial features. It allows to define two biostratigraphical successions (on dinocysts, spores and pollen) 
providing the basis for the analysis of transgressive-regressive events and the reconstruction of the dynamics of North-
Siberian palaeobasin in the Olenek area. The changes of coastal vegetation and their relationships with climate fluctua-
tions and the palaeobasin dynamics are studied based on the biofacial analysis of the associations of spores and pollen 
of terrestrial plants. 
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 [ , 1998;   ., 
2006; , , 2008]. 

   -
   .   

     -
 (    ). -
     -
 -  .  

,   -
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,     -
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 (  . ) 



. . , . .  

12 
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. ,     
   .  

     -
      

   ( -
, ,   . .),  

      
 . ,  -

    . 
 ( )  

,    -
  ,    -

, ,     
  .     Panicum sp. 

    , 
  ,   

    
 ,      

  .     
Chenopodium album L., C. rubrum L., Atriplex si-
birica L., Amaranthus albus L., Setaria glauca (L.) 
Beauv., Echinohloa crusgalli (L.) Beauv., Barbarea 
stricta Andrz.  . 

 
    

 

  1,   5 (13.08.2016).  
 . ,  .   -

 38–45 . -  -
    . 

   -
 :   

 .  : -
 Larix sibirica Ledeb. (1 , 2 -

   8   );  
Betula alba L. (3   ); -

  Salix sp. (3  ). 

 .   
( ):  Melandrium album (Mill.) Garcke 
(4),  Suaeda corniculata (C.A. Mey.) Bunge 
(1),  Artemisia vulgaris L. (3). 

    
     

      .  
    -

,      
   . 

 
  1,   3 (13.08.2016).  

 . ,  .   -
 35–38 . -  -

      
 . 

   -
 :   

 .   
Planorbis, Valvata – 5%    -

.   Pinus sylvestris L. – 
20%    .  -

:  Pinus sylvestris L. (2  
),  Betula alba L. (3 , 1  

  ).  :  
 Hieracium umbellatum L. 

 .   
( ):  Alyssum turkestanicum Regel et 
Schmalh. (2),  Hyoscyamus niger L. (2), -

 Arabis pendula L. (2). 
 .    -

 –  c    -
 .   -

  , ,   -
,     

   . 



     … 
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  3,   3 (14.08.2016).  
 . ,   .   

 20–34 . -    
   . -

  30–34  (   -
   -

 )    
  1430 ± 130 . (LE-

11479, . 4).  
   -

 :   
 .  : Pinus 

sylvestris L. (1 , 1   , 
5     8  -

).  :   Inula bri-
tannica L. (2). 

 . : Caragana sp. 
(5  ).  : 

 Stipa pennata L. (5   -
);   Elytrigia repens (L.) 

Nevski (1);   Odontites vulgaris 
Moench (3);   Chenopodium album L. 
(2), C. glaucum L. (3),  Amaranthus albus 
L. (5),  Cardamine pratensis L. (1), -

 Barbarea stricta Andrz. (1). 
 .   -

 –     -
.    -

. 
 

  4,   3 (14.08.2016).  
. -  (    . ), 

 .    22–30 . 
-      -

 .  

 

   -
 :   

 . -
  (3 ).  -

:  Pinus sylvestris L. (2 -
 , 4  ).  

 .  
:   Brassica 

campestris L. (1),  Mentha canadensis 
L. (1),  Chenopodium album L. (16); 

  Echinohloa crusgalli 
(L.) Beauv. (5),   Avena fatua 
L. (4),  Setaria glauca (L.) 
Beauv. (5);   Cirsium in-
canum (S.G. Gmel.) Fisch. (2). 

 . -
    
.   -

    -
  . 

 
  2,   3 (13.08.2016).  

. -  (    . ), 
 .    33–38 . 
-      -
 . 

   -
 :   

 .   
Planorbis, Valvata, Bithynia, , Pupilla – 
20%    .  : 

  Trifolium lupinaster L. (8),  
 Humulus lupulus L. (18),  -

 Dracocephalum nutans L. (1), -
 Thalictrum minus L. (1),   Po-

tentilla anserina L. (8), P. umbrosa L. (2), P. supina 
L. (1),   Carex elongata L. (5),  

 Atriplex sibirica L. (2). 
 .   : 

 Pinus sylvestris L. (7  -
 , 3  );  

Pinus sibirica Mayr (4  ). 
 :   Geum 

allepicum Jacq. (2),   Viola sp. (2), 
 Chenopodium album L. (68), C. rubrum L. (3), 

 Carex sp. (2). 
 .  

    -
 ,     -

,       
.     

    -
      . 

CalBC/CalAD 500CalAD 1000CalAD 1500CalAD
 

1000BP

1500BP

2000BP
 

 
LE-11479: 1430 ± 130

 68,2 %
     430 (64,9 %) 710
       740 (3,3 %) 770

 95,4 %
     300 (95,4 %) 900

. 4.     
 (LE-11479) 
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    -
   .    

         
   .  

    -
,   , -

  . 
   ,  Cheno-

podium album L., C. glaucum L., Echinohloa crus-
galli (L.) Beauv., Avena fatua L., Setaria glauca (L.) 
Beauv.  . ( . - ),   -

   -
    . -   -

 . ,    
  ,   

   1 [ , 2017]. 
    

    Setaria 
glauca (L.) Beauv.,  .  

      
   ,  

       
 2. ,  -

       
,     ,  -

,  ,     
      -

  .    
     -

     [ , 
1994].  

   Planorbis, 
Valvata, Bithynia     

 ( ,   1, . 35–38 , 5 %; 
- ,   2, . 33–38 , 20 %  -

  )    
.     

     -
                                                 

1  - , ,  . - , 
 .  –  4,  1. 

-     . 
    : Pinus 

sylvestris L. (11   -
 , 2    2 ), Salix 

sp. (3 , 2  ),  Atriplex patula 
L. (5), Setaria viridis L. (2), Rumex sp. (1), Potentilla fra-
garioides L. (11), Panicum sp. (1), Cerastium arvense L. 
(2), Agrostemma githago L. (3). 

2 .:   .  
(http://enc-dic.com/enc_sovet/Schetinnik-101708.html). 

     . -
. 

   
    3   

 .  ( . 20–34 )   
     

Chenopodium album L., C. glaucum L., Amaranthus 
albus L., Barbarea stricta Andrz.,  -

    . 
     . 

30–34    3  1430 ± 130 . 
(LE-11479).  

  ,    -
    

   4 ( - ),   -
  ,   -

   ,   
 (    , 
  ,   -

,  ).    
     4  

,     -
,    

,     . 
     

     
   -

      -
   1000  . -

    (  
),    , 

     
     -

.  
   -

  ,  
 ( ). ,   -

 ,   ,   -
 -    . -

,  35–38     1 
(   Pinus sylvestris L. – 20% 

   )    
    . -

       
 ,    

.    
 XIX     -

  [ , 1995].    
      

 ,    -
  . 
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     , -
 .   –  

    .  ( -

 ) – 2110 ± 50 .; . -  
(  ) – 1755 ± 80 .; .  ( -

 ) – 1660 ± 140 .  1755 ± 95 . 
     -
    [ , 2015]. 
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,     -
     .  

,      -
    -  

 ( -    3). 
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 ,    -
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   . 
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     ). -
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 , , ,  [ -

, , 2017])  -
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        -

 (   15-45-04230 « -      -
     »   18-45-170002 «   -

       -   -
        »). 

 
 

 
 . .     . – .: 

, 1980. – 256 . 3 
 . . ,    

     .   
   : . . ... 

. . . – , 1998. – 25 . 
 . .,  . . -

    
    7000  // 

   . – 2008. –  1 (39). 
– . 161–171. 
                                                 

3 .:  .   
 ( -    )   -

   (http://www.archeo.ru/ 
struktura-1/otdel-ohrannoi-arheologii/konferencii/timur 
-sadykov). 

 . .,  . .,  . . 
   -

     -
     // . – 

2006. – . 39. –  5. – . 350–359. 
 . .    -

:  ,  . – : 
, 1994. – 223 . 

 . .   ( -
       

). – : -  , 1969. – 81 c. 
 . .,  . . -

 -    
 //   . – 2015. 

–  12. – . 164–168.  
 . .   -

     : -



. . , . .  

16 

. . … . . . – , 2005. – 
20 . 

 . .     -
   (    -

  ) // . XV 
.      ( . 

- , 10–13  2015 .). – : -  
-   . . .   , 2015. – . 

139–142. 
 . .     
   //   

 . – 2017. –  1. – . 143–151. 
 . .,  . .  . -

 –      // 
    . – 2016. – 

. 8. –  11. – . 72–75.  

 . .,  . .  
     -

  (    
. .   ) //  . -

      
   . . XII -
. . . - , . , -

 .  2017. – - , 2017. – . 
289–296. 

 . .  -  
    -

 // .  . – ., 1995. – . 
110. 

Prudnikova T.N. Polygenetic Deposits on the Sites of 
Ancient Metallurgy in Central Tyva // Geogr. Natur. Re-
sources. – 2012. – Vol. 33. – No. 1. – P. 58–61. 

 
 
 

Results of palaeocarpological studies at the upper reaches  
of the Yenisei River (by the example of the ancient agricultural  
landscapes of the valleys of Ondum and Bai-Syut Rivers) 
 
 
T.N. Prudnikova 1, V.L. Koshkarova 2 
 

1 Tuvinian Scientific Center, International st. 117A, 667007 Kyzyl, Resp. Tuva, Russia 
2 Sukachev Institute of Forest of Siberian Branch of Russian Academy of Sciences,  
  st. Akademgorodok 50/28, 660036 Krasnoyarsk, Russia 

 
 

For the first time palaeocarpological studies of buried irrigated soils were carried out on the ancient agricultural 
landscapes of Tuva in the valleys of the right tributaries of the upper reaches of the Yenisei River. The presence in the 
soils of plant macrofossils of forest-steppe vegetation indicates a more humid climate in the past, and a more developed 
forest cover on the treeless, dry steppe at the present time territory. The presence of weed remains, satellites of crops, in 
buried soils confirms the existence of agriculture in the mentioned territory at the first thousand years of the Common 
Era. 
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Рис. 1. Литостратиграфия восточной части Лено-Анабарского района и биостратиграфическое расчленение
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