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     Ƅ  

     

    :   

     . 

1.    Ƅ   

      

Σ   

2.     Σ 

       

 ,      

       

 , 

3.       

       

   Σ 

4.        

ό  Σ Σ   ύ  

  

 

  

1.    ,    

      ( ) 

        

     ς   

    ,     

     ς    

        

ς     :  

2.     

      P12, P14  P15 , 

 P13    Orbulinoides beckmanni    

  Hantkenina alabamensis   Globigerinatheka index  

    E13 ,  Globigerinatheka 

semiinvoluta-    E14 ,    

  P15   Acarinina bullbrooki -   , 
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Hantkenina alabamensis-   Turborotalia cerroazulensis -    

      

3. ς      ,  

Hantkenina alabamensis         

   ,      

Turborotalia cerroazulensis -      E16ςO1  

 ,  T. increbescens  T. ampliapertura    

      O1ςO2  O2ςO3 

 

   

       

    ς   

  ,    

       

       

 ς        

      

       

        

 P12, P14  P15 ,   E13  E14  

Hantkenina alabamensis , Globigerinatheka index   G. semiinvoluta   

     ,  Acarinina bullbrooki , H. 

alabamensis  Turborotalia cerroazulensis     

      Hantkenina alabamensis-   

   ,    

     

 ,   E16ςO1    

Turborotalia cerroazulensis -   ,  O1ςO2  O2ςO3 

  T. increbescens   T. ampliapertura  

      ς  

       

    

     ,    

,         

   

      

( )    ς    

        

  C. unicavus, D. eotripartita, D. venezuelana, G. 

quadrocameratus, G. martini, P. hagni, S. angiporoides, S. eocaena, S. jacksonensis, S. 
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linaperta, S. minima, S. utilisindex, S. yeguaensis, T. ampliapertura, T. increbescens, T. 

pomeroli  

      ς    

       

,    ,    

 ,        

      

 

  

   2015 -    

       

,  ,  , , 

   , , ,    

    400     

  

       87  0.5-1  

 ,     0.2  

     :  

    38,   29,   

 26,  Ƅ    7  

        

    (Grigoryan, Sahakyan 2019)   

     ,    

TESCAN VEGA-II XMU   ,   

  CorelDRAW       

 

 

     

    

 ,      

  ,      

      , 

     

       ,  

         

      

    ,  

        

,        
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 Σ       

      Σ   

 Σ      

   Σ      

       

 Σ     ζ   η 

Σ   «ˣΌ͔͔ͭͤ͡͡Έ ˸͍͎ͦͫͦͫͦͦ͟͟ ͦ͋΅͔͍ͫͭ͊ ͙ͫͨ·͔͔͚ͭ͊ͭ͡ 

͙ͨͪͪͦ͒·», «Turkish Journal of Earth Sciences», «Lithology and Mineral Recourses»  

«Palaeobiodiversity and Palaeoenvironments»   

     Φ 

нлмт Φ  о-7-        

ζtŀƭŜƻƴǘƻƭƻƎƛŎŀƭ /ƻƳƳǳƴƛǘȅ [·LLLη Σ нлмф   т-8-    

-   ζ/ƻƴŦŜǊŜƴŎŜ ŘŜŘƛŎŀǘŜŘ ǘƻ мллǘƘ ŀƴƴƛǾŜǊǎŀǊȅ ƻŦ !ŎŀŘŜƳƛŎƛŀƴ 

!Φ¢Φ !ǎƭŀƴȅŀƴη    нлнл   нр-26-   

  ζ͎͔͎͙ͦͦ͡;͔͙͚ͫ͟ ͺ-ͭ ˸˥̂η Σ    

      Υ  

 

    

    Σ о Σ 

    Υ    мм4 

Σ  ȫ уп   Σ пн Σ  мл 

 Σ Σ р  Σ н  

 Σ о  Σ мс Σ  

Σ с-    ό{9aύ  Σ н Υ  

 

  

        

    ,    

 ,    , 

 ,     

       

      

 

    «   

 »  ,    
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  ,  , 

      ,  

     

         

      , 

  ,    

,    

      .  

 ,      

 . , . - , .  

     

        

-      

    

      

     

     

   «     

 ς   » 15RF -078  18RF-090 

  ,       

,      

  

 

 1.    

   

         

  ς     

     

    ,  

  ς  ,     

       

      

,     

       

 

 нΦ Σ   

  (  1)        

   ς    1500   

    , ,   

 ,       
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  ( . 2)  

 
 1.        

,      

 (ˢ͔ͪ͊͟͡Ύͤ 1949, ˢ͍͔͊ͤͫΎͤ 2004,   ., 2015, Avagyan et al., 

2018): TIGR. T.B. -    (tilted block), ARM. T.B. ς  

  (tilted block),  LF -  , UF-  , 

VF ς  , UAF- -  , TF-  : 1,2- 

 , 3 -  , 4 - , 5 -  1. 

-   ;  2 -   

; 3 -    ; 4 -  

-    ; 5-  -  

 -  ; 6 -   ; 

7-  -  ; 8 -   ς  ; 9 - 

  ; 10-  ; 11 -  

; 12 -  -   ;13-  -

  ; 14 -  -   ; 15 - 

  ,  ; 16- ,   

 ; 17 -    ,  
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; 18 -    , ,  

, ; 19-  -   , , 

; 20 -    ; 21 -   

 ; 22-  : 

  (  ) 

         

         

        

     

    ,   

      9  

      

         

   (͙̅ͦͤ͟  ͙͒ .ͪ, 2021)  

 

  ( ς  ) 

       ,   

       

  ,       

        

       

     Nummulites maximus 

         

 (Zakrevskaya et al., 2020) 

 

  

         

          

       

       

, , ,    

      ,   

       

  -      

    (   , 2017)  

 

 ς   

        

,         

 ( . 2)      

     9    
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  ,     

,      

   ,    ,  

       

     (Sahakyan et al., 

2020)  

 

 
 2       P-  

,  E1 ς   ,   

(Sahakyan et al., 2020).  

 

  

        

       

      

     , 

    ,   

  ς      

,      (Sahakyan et al., 2020)  

 

  

       

      

   ,    

      

 Nummulites maximus ,      

 ό˭͔͍͊ͪͫ͊͟͟Ύ ͙ ͒ͪΦΣ нлмтύ 

 

  

     ς    

 (  3)        

     

   , , , 

        ,  
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     (Grigoryan et al., 2026)  

 
 3.     (Grigoryan et al., 2026)  a - 

 ; b - c -    , c ' - 

    (  ); d -  

    1 ς , 2 -  

, 3 -  , 4 ς    

/ , 5 -  , 6 -   (  

    ): 
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: 7 - LBF (   ): a -  

(orthofragminids), b -  (nummulitids), 8 -   

, 9 - , 10 -  , 11 -   

, 12 -  , 13 -   , 14 ς 

 

 ( ): m ς  (mudstone), w ς  

(wackstone), p ς  (packstone), g ς  (grainstone), f ς  

(floatstone), r ς   (rudstone Bioclasts) 

 

 оΦ      

      

,     , 

     

      

  , , , ,   

 -     

   

 

  

      ,   

  ,     

   Subbotina, Turborotalia , Dentoglobigerina  

Globigerinatheka ,       Acarinina, 

Morozovelloides  Hantkenina      

  P12/E10ς11, P14/E14  P15/E14,  

       

      NP16ςNP19 

 CNE15ςCNE17 ,      

      

        (Zakrevskaya et 

al., 2020)  

 

  

       E10ς

E11, E13, E15  O1ςO2     Dentoglobigerina, 

Subbotina, Turborotalia  Catapsydrax     

    Hantkenina  , 

      

       

         

ς    (Sahakyan et al., 2020) 
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       P14ςP19  

(  4),         

      

Globigerinatheka semiinvoluta, Turborotalia  ampliapertura      

     ς   

        

      

 
 4.          

ό˭͔͍͊ͪͫ͊͟͟Ύ ͙ ͒ͪΦΣ нлмтΣ  2018):  

 

  

    P12ςP15    

  Acarinina, Morozovelloides, Subbotina, Globigerinatheka  

Hantkenina       

   ,      

    ό˭͔͍͊ͪͫ͊͟͟Ύ ͙ ͒ͪΦΣ нлмтύΥ 

 

  



15 

 

       E16, O1, O2  O3 

 (  5)       Turborotalia 

cerroazulensis, Turborotalia ampliapertura , Turborotalia increbescens  Subbotina 

jacksonensis      (Grigoryan et al., 

2026)   

 
 5        a ς 

  , b ς  (PF)    

        ,  

     ,  
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     PF O1, O2  O3   

(Grigoryan et al., 2026)  

 

  

     ,   

1.5    :    

,      ,  , 

 :      

    ,   

,   :  

         

      ,   

          

   ( . 6, 7)  

 -       

   (piggyback basin-    

    )    

   ,   

,   ( . 8 ):  

        

 :      ,    

     ,   

       

:        

-  ,      , 

       

,       

       

      

        

     ς   (  5, 

8)      

    ς   

  ( )     

       

     

    ( ,   

)      ,  

,  ,  ,  

  ,     
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   ( . 6)     

       

    

 
 6.    , Carbonate sand grains -

  , Slumps-  , Carbonate 

clay and marl-     

 

       

:     Acarinina, 

Morozovelloides, Hantkenina, Subbotina, Turborotalia , Dentoglobigerina  

Globigerinatheka       

       

  P12, P14  P15,     

  Hantkenina alabamensis , Turborotalia cerroazulensis   

Nummulites maximus    P12      

 Hantkenina  ,  P14  P15  

  ς     

   :  

  Reticulofenestra  Dictyococcites,    

    50%,     

      

  :     

     

ς ςHeterolepa eocaena  ς Cibicidoides landjaricus ,   

Cibicidoides truncanus    Planulina costata ,   

     ό˭͔͍͊ͪͫ͊͟͟Ύ ͙ ͒ͪΦΣ нлмтύΥ  
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   Nummulites maximus, Discocyclina  Assilina, 

  SBZ17ς19   :  ς

    P12, P14  P15  , 

NP16ςNP19 , SBZ17ς19      

: Chiasmolithus oamaruensis ς   C. grandis ς  

   P14 ,  Morozovelloidesς   

 P15ς          

 ς      

: 
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 7.      , 

, -     ό͙̅ͦͤ͟ ͙ ͒ͪΦΣ нлнмύΥ (U)  

, (Sh)  , (SK)  - , (L)   (1) 

; (2) ; (3)  ; (4) 

 ; (5)  ; (6)  

; (7)   ; (8)  

; (9)  : 
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 8. , ,    

  ( ,    ): 

      . 

13  . 35, Ma-   

 

    ˻мς˻ нΣ 9мо  E15  

: E13 ς   Hantkenina alabamensis , Turborotalia 

cerroazulensis, Subbotina linaperta  Catapsydrax  ,   

 ς      Υ ˻мς˻ н  

  Dentoglobigerina, Subbotina  Catapsydrax ,    

 ,   :   

      , 

  Nummulites fabiani iretiatus , N. striatus , N. incrassatus, N. 

vascus, Chapmanina  Sphaerogypsina      

ς   : 

    Morozovelloides   

   tмпς   Υ  Σ tмрςtмс  

  Globigerinatheka, Turborotalia   Subbotina   P16 

   Turborotalia  cocoaensis-     

Turborotalia ampliapertura , Dentoglobigerina galavisi   Subbotina-   

,     ς  : 

P17ςtмф     Σ   

  Σ    ,   

Dentoglobigerina tapuriensis  Turborotalia ampliapertura ,   : 

       

Thyrsocyrtis cf. triacantha,    Spongodiscidae , 

        

 P12ςP16   

  SBZ19ς20    ˾мсκ˩мр   

         

      (Wade et al., 2011) 

        

 Hantkeninia       

   G. index ό˩мрκмсύ  T. cerroazulensis ό˾мтκмуύ  

 

     Hantkenina alabamensis  

Υ      Parasubbotina hagni, Subbotina 

jacksonensis, S. linaperta, S. yeguaensis  Turborotalia cerroazulensis   

 Υ Globigerinella obesa, Dentoglobigerina tripartita Σ  D. 

venezuelana     hм  Σ  D. taci  

 S. tecta    hм    hмκhн 
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   P. naguewichiensis     

     

 

 

     (  

 ),    ,  

      :  

       

       

      -  

      

ς  ,      

   -     

: 

   ( , , , 

, )    ,   

       

, ,    ς    

 

  P12 (E10ς11), P14 (E14), P15 (E14ς15),   P16ς

P19        

E13, E15  O1ςO2 ,       

P14ςP19   Morozovelloides-  , Turborotalia 

cocoaensis-     Hantkenina    

    SBZ19ς20    

P16/E15-      ,     

  ,   ,    

  

      

 CNE14ς17  NP16ς19  , 

     

    SBZ17ς19, SBZ19 ς20  

   Heterolepa eocaena , Cibicidoides 

landjaricus, C. truncanus, Planulina costata       

       

 E16, O1, O2  O3,      SBZ20 

 SBZ21     Hantkenina alabamensisς 

      E16/O1  

  Turborotalia cerroazulensisς  ,  O1/O2  O2/O3 

    T. increbescens   T. 

ampliaperturaς   : ς  
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 ς  ,        

 

 

 

 

˾͔͘Ό͔ͣ 

 

͔̇͡ΈΌ ͪ͊͋ͦͭ· Ύ͍͡Ύ͔ͭͫΎ ͙ͯ͘;͔͙͔ͤ Ή͍ͦ͡Όͼ͙͙ Ήͦͼ͔ͤςͦ ͙͎ͦ͡ͼ͔ ͍ͤͦ·ͻ ͦͫ͊͒ͦ;ͤ·ͻ 

͔͚͋͊ͫͫͤͦ  ͍ ͚̑͗ͤͦ ˢ͔͙͙ͪͣͤ ͙ ͙ͻ ͙͙͎͋ͦͫͭͪ͊ͭͪ͊ͺ͙͙ ͤ͊ ͍͔ͦͫͤͦ ͨ͊ͤͭͦͤͤ͟͡·ͻ 

ͺ͙͙ͦͪ͊ͣͤͺ͔ͪ ό˽̅ύ. ˨͡Ύ ͙͔͙͒ͦͫͭ͗ͤΎ ͍͔͚ͨͦͫͭ͊ͤͤͦ͡ ͼ͔͙͡ ͋·͙͡ ͫͺ͙͍ͦͪͣͯͪͦ͊ͤ͡· 

͔ͫ͒ͯ͡Ό΅͙͔ ͊͒͊͘;͙Υ 

1 ˮͯ͘;͙ͭΈ ͙͎͙ͭͦͦ͡͡;͔͙͚ͫ͟ ͍ͫͦͫͭ͊ ͙ ͔͙ͦͫͦ͋ͤͤͦͫͭ ͔͙ͦͫ͊͒ͦͤ͊ͦͨͤ͟͟͡Ύ Ήͦͼ͔ͤς

͙͔͙͎ͤ͗ͤͦͦ͡ͼ͔͍͎ͤͦͦͦ ͦͫ͊͒ͦ;͎ͤͦͦ ͔͚͋͊ͫͫͤ͊ ͚̑͗ͤͦ ˢ͔͙͙ͪͣͤΦ 

2  ˽͙͙͍ͪͦ͊ͤ͊ͪͦ͊ͭ͘͡Έ ͍ͫͦͫͭ͊ ͨ͊ͤͭͦͤͤ͟͡·ͻ ͺ͙͙ͦͪ͊ͣͤͺ͔ͪ ͍ ͦͫ͊͒͊͟ͻΣ ͍·͔͙͒ͭ͡Έ 

͎͙ͪ͊ͤͼ· ͔͍͎ͨͪͦͦ ͨͦΎ͍͔͙ͤ͡Ύ ͙ ͙ͫ;͔͍͔͙ͤͦͤ͘Ύ ͙͎ͫͭͪ͊ͭͪ͊ͺ͙;͔͙ͫ͟ ͍͊͗ͤ·ͻ ͍͙͍͒ͦΣ ͊ 

͔ͭ͊͗͟ ͍͙ͫͦͨͦͫͭ͊ͭΈ ͙ͻ ͫ ͒͊ͤͤ·͙ͣ ͙ͪ͊͘͡;ͤ·ͻ ͙͙ͣ͊ͭ͟͡;͔͙ͫ͟ͻ ͔͎͙͍ͪͦͤͦ ͒͡Ύ ͔͔͋ͦ͡ 

͔͎ͤ͊͒͗ͤͦͦ ͯͭͦ;͔͙ͤͤΎ ͙͎ͫͭͪ͊ͭͪ͊ͺ͙;͔͙ͫ͟ͻ ͎͙ͪ͊ͤͼΦ 

3  ˹͊ ͍͔ͦͫͤͦ ͨ͊ͤͭͦͤͤ͟͡·ͻ ͺ͙͙ͦͪ͊ͣͤͺ͔ͪ ͍͔͙ͨͪͦͫͭ ͦͤ͊͘͡Έ͔ͤͦ ͔͔͙͔ͨͦ͒ͪ͊͒ͤ͘͡ ͙ 

͍͙ͫͦͨͦͫͭ͊ͭΈ ͔͎ͦ ͫ ͔͎͙ͪͦͤ͊͡Έͤ·͙ͣ ͙ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤͦ ͙ͨͪͤΎͭ·͙ͣ 

͙͙͎͋ͦͫͭͪ͊ͭͪ͊ͺ͙;͔͙͙ͫͣ͟ ΄͙͊͊ͣ͟͡Φ 

4  ˿͍͙ͦͨͦͫͭ͊ͭΈ ͒͊ͤͤ·͔ ͨͦ ͨ͊ͤͭͦͤͤ͟͡·ͣ ͺ͙͙ͦͪ͊ͣͤͺ͔ͪ͊ͣ ͫ ͒͊ͤͤ·͙ͣ ͎͙͒ͪͯͻ ͎ͪͯͨͨ 

͙ͣͪͦ͟ͺ͙͙͚ͦͫͫ͡ ό͔͋ͤͭͦͫͤ·ͻ ͺ͙͙ͦͪ͊ͣͤͺ͔ͪΣ ͤ͊ͤͦͨ͊ͤͭͦͤ͊͟͡Σ ͙ͪ͊͒ͦ͡Ύ͙͚ͪ ͙ ͒ͪΦύΦ 

˾͚͊ͦͤ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͍͟͡Ό;͔͊ͭ ͔ͤͫͦ͟͡Έͦ͟ ͦͨͦͪͤ·ͻ ͔͍ͪ͊ͪͦ͘͘Σ ͔ͪ͊ͫͨͦͦ͗ͤͤ͡·ͻ ͍ 

͔͔ͨͪ͒͊͡ͻ ͎̊͊͊ͨͫͦ͟ ͚ ͙͙͙ͫͤͤͦͪ͟͡Ύ ͙ ͙͔͎ͨͪ͊͡Ό΅͙ͻ ͫͭͪͯͭͯͪͤ͟·ͻ ͦͤ͘Υ ̂ͪͼ͊͒ͦͪ͘Σ 

͎̊͊͊ͨΣ ˶͊ͤ͒͗͊ͪΣ ̂ͪͼ͊͊ͤ͒͗͡ ͙ ˸͙͊͡΄͊͟Φ  

˸͙͔͎͙ͪͦͨ͊ͦͤͭͦͦ͟͡͡;͔͙͔ͫ͟ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͋·͙͡ ͔ͫͦͫͪ͒ͦͭͦ;͔ͤ· ͔͙ͨͪͣͯ΅͔͍͔ͫͭͤͤͦ ͤ͊ 

˽̅Σ ͊ ͨͦͯ͡;͔ͤͤ·͔ ͔ͪͯ͘͡Έͭ͊ͭ· ͍ͫͦͨͦͫͭ͊͡Ύ͙ͫ͡Έ ͫ ͒͊ͤͤ·͙ͣ ͨͦ ͔͋ͤͭͦͫͤ·ͣ 

ͺ͙͙ͦͪ͊ͣͤͺ͔ͪ͊ͣ ͙ ͤ͊ͤͤͦͨ͊ͤͭͦͤͯ͟͡. ˤ ͻ͔ͦ͒ ͪ͊͋ͦͭ· ͋·͊͡ ͪ͊ͪ͊͋ͦͭ͊ͤ͊͘ ͯͨͪͦ΅͔ͤͤ͊Ύ ͙ 

Ήͺͺ͔͙͍ͭͤ͊͟Ύ ͔͙ͣͭͦ͒͊͟ ͍·͔͔͙͒ͤ͡Ύ ͨ͊ͤͭͦͤͤ͟͡·ͻ ͺ͙͙ͦͪ͊ͣͤͺ͔ͪ ͙͘ ͦͫ͊͒ͦ;ͤ·ͻ 

ͨͦͪͦ͒Φ ˸͙͙ͪͦͫͦͨ͟͟;͔͙͔ͫ͟ ͙͔͙ͦ͋ͪ͊͗ͤ͘Ύ ͔ͦͭ͒͡Έͤ·ͻ Ή͔ͣͨ͘͟͡Ύ͍ͪͦ ˽̅ ͋·͙͡ ͨͦͯ͡;͔ͤ· 

ͫ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ ͙ͫ͊ͤͪͯ͟Ό΅͔͎ͦ Ή͔͎ͭͪͦͤͤͦͦ͟͡ ͙ͣͪͦͫͦͨ͊͟͟ TESCAN VEGA-II XMU ͍ 

˽͔͎͙͊ͦͤͭͦͦ͡͡;͔ͫͦͣ͟ ͙͙͔ͤͫͭͭͯͭ ˢ͔͙͙͊͒ͣ͟ ͤ͊ͯ͟ ˾͙͚͚ͦͫͫͫͦ͟ ͔͔̅͒ͪ͊ͼ͙͙ ό˸͍ͦͫ͊͟ύΦ 

͙́͊ͫͦͤͦͣ͟;͔ͫ͊͟Ύ ͙͔͙͒ͤͭͺ͙͊͟ͼ͙Ύ ˽  ͍͙̅ͨͪͦͦ͒͊ͫ͡Έ ͤ͊ ͍͔ͦͫͤͦ ͍͔͔ͫͦͪͣͤͤ·ͻ ͙͔ͫͫͭͣ 

͙͊ͫͫ͟͡ͺ͙͊͟ͼ͙͙ ͙ ͍ͫͨͪ͊ͦ;ͤ·ͻ ͍͊ͭ͊ͫͦ͡Σ ͍ ;͙͊ͫͭͤͦͫͭ ͪ͊͋ͦͭ tŜŀǊǎƻƴ Ŝǘ ŀƭΦ όнллсύ ͙ 

Pearson, Wade (2015). ˹ ͔ͦͭͦͪ͟·͔ ͒͊ͤͤ·͔ ͋·͙͡ ͍͔ͫͦͨͦͫͭ͊ͤ͡· ͫ ͔ͪͯ͘͡Έ͙ͭ͊ͭ͊ͣ ͔͔͋ͦ͡ 

͙ͪ͊ͤͤͻ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ (˿͙ͯ͋͋ͦͭͤ ͊ 1953, ˴ͪ͊΄͔͙͙͍ͤͤͤͦ͟ мфтпΣ ˴ͪ͊΄͔͙͙͍ͤͤͤͦ͟, 

˽ͭͯͻΎͤ 1985).  

˶͙͎͙ͭͦͦ͡;͔͙͔ͫ͟Σ ͺ͊ͼ͙͊͡Έͤ·͔ ͙ ͙͔͎͙ͣͪͦͨ͊ͦͤͭͦͦ͟͡͡;͔͙͔ͫ͟ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͍ͨͦͦ͘͡ΎΌͭ 

͔͙͍ͪͦͤͫͭͪͯͪͦ͊ͭ͟Έ ͍͙ͯͫͦ͡Ύ ͔͙ͦͫ͊͒ͦͤ͊ͦͨͤ͟͟͡Ύ ͙ ͙͎ͫͭͪ͊ͭͪ͊ͺ͙;͔ͫͯ͟Ό ͫͭͪͯͭͯͪͯ͟ 
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͔͚͋͊ͫͫͤͦΦ͍ ˢ͙ͤ͊͘͡ ͒͊ͤͤ·ͻ ͨͦ͊͘͟·͍͔͊ͭΣ ;ͭͦ ͔͙͔ͫ͒ͣͤͭ͊ͼ͙Ύ ͍ ͎͚̊͊͊ͨͫͦ͟ ͙͙͙ͫͤͤ͊͟͡͡ ͍ 

͔ͭ;͔͙͔ͤ Ήͦͼ͔ͤςͦ ͙͎ͦ͡ͼ͔ͤ͊ ͋·͊͡ ͍͔ͦ͋ͯͫͦͤ͊͡͡ ͔͎͙ͪͦͤ͊͡Έͤ·͙ͣ ͔͙ͭͭͦͤ͟;͔͙͙ͫͣ͟ 

ͨͪͦͼ͔͙ͫͫ͊ͣ ͙ ͔͙ͦ͋͊ͤ͟͡Ύ͙ͣ ͍ͯͪͦͤΎ ͣͦͪΎΦ ˤ ͔ͪ͊ͤͤͣ Ήͦͼ͔͔ͤ ͍·Ύ͍͔ͤ͊͡ 

͎͔͙͍ͭͪ͊ͤͫͪͫͫͤ͊Ύ ͔͍͔ͨͦͫ͒ͦ͊ͭ͡͡ΈͤͦͫͭΈ ͙ͣͪͦ͟ͺ͊ͼ͙͊͡Έͤ·ͻ ͙͍ͭͨͦ ͦͭ ͙͙ͭͦͪ͊͡͡ ͒ͦ 

͙͔͚ͤ͗ͤςͫ ͔͔͚ͪ͒ͤ ;͔͚͊ͫͭ ͔͔͎ͫͪ͒ͤͦ ͪ͊ͣͨ͊Φ ˨͡Ύ Ή͎ͭͦͦ Ήͭ͊ͨ͊ ͻ͔͊ͪ͊ͭͪͤ͟· ͙͍ͤͯͣͣͯͭͦ͡·͔ 

͙͍͔ͫͭͤ͘Ύ͙͟Σ ͫͺ͙͍͍ͦͪͣͪͦ͊΄͙͔ͫΎ ͍ ͍͙ͯͫͦ͡Ύͻ ͙͔ͦͭͤͦͫͭ͡Έͤͦ ͍·͚ͫͦͦ͟ 

͎͙͙͙͒ͪͦ͒ͤ͊ͣ;͔͚ͫͦ͟ ͙͍͙͊ͭͤͦͫͭ͟Φ ˤ ͔͔ͫͪ͒ͤͣ Ήͦͼ͔͔ͤ ͨͪͦ͒ͦ͗͊͡Ό΅͊ΎͫΎ ͎͔͙ͭͪ͊ͤͫͪͫͫΎ 

͙͍͔ͨͪ͊͡ ͟ ͍͔͙ͯ͡;͔͙ͤΌ ͎͙ͯ͋ͤ͡· ͔͚͋͊ͫͫͤ͊ ͙ ͍͙͙ͪ͊ͭ͘Ό ͍ͫͦͤͦ͟͡·ͻ ͍͙͚ͯͫͦ͡ 

͔͙ͦͫ͊͒ͦͤ͊ͦͨͤ͟͟͡ΎΣ ;ͭͦ ͙ͨͪͦͫͻ͙ͦ͒ͦ͡ ͔ͨ͊ͪ͊͡͡͡Έͤͦ ͫ ͺ͙͍͙͔ͦͪͣͪͦ͊ͤͣ ͍͎͔ͯ͊ͤͦͤͤ͟͡-ͦ

ͦͫ͊͒ͦ;ͤ·ͻ ͭͦ͡΅Φ ˶ͦ͊͟͡Έͤͦ ͍͙͍͙ͪ͊͊ͫ͘͡Έ ͙͍ͤͯͣͣͯͭͦͦ͡-͍ͦͪ͊ͦ͟͡͡·͔ ͙ͪͺ͍ͦ·͔ 

͚͙ͨͦͫͭͪͦ͟ ό͎̊͊͊ͨύ ͍ ͍͙ͯͫͦ͡Ύͻ ͔͍͎ͣͦͦ͒ͤͦͦ͟͡Σ ͻͦͪͦ΄ͦ ͍͔ͦͫ΅͔͎ͤͤͦͦ ͎ͣͦͪͫͦͦ͟ 

͔͚͋͊ͫͫͤ͊Φ ˤ ͔ͨͦ͒ͤͣ͘ Ήͦͼ͔͔ͤ ͔͙͔ͦͫ͊͒ͦͤ͊ͦͨͤ͟͟͡ ͙ͨͪͦͫͻ͙ͦ͒ͦ͡ ͍ ΄͔͡Έͺ͍ͦ·ͻ ͍͙ͯͫͦ͡ΎͻΦ 

ˤ ͙͔͍͔ͤͭͪ͊͡ ͍͔ͪͻ͔͎ͤͦ Ήͦͼ͔ͤ͊ ς ͙͔͎ͤ͗ͤͦ ͙͎ͦͦ͡ͼ͔ͤ͊ ͍͔͙ͯ͡;͔͙͔ͤ ͙ͨͪͭͦ͊͟ 

͙͙͍͎ͨͦͣͭͦͦͦ͟͡ ͔͙ͣ͊ͭͪ͊͊͡ ͙ ͙͔͙͔ͫͤ͗ͤ ͙͍͋ͦ͊ͫͭͦ͟͡Σ ͻ͔͊ͪ͊ͭͪͤ͟·ͻ ͒͡Ύ ͔͍͚ͣͦͦ͒ͤͦ͟͡ 

͔ͫͪ͒·Σ ͍͙͔͔ͫ͒ͭ͡Έ͍ͫͭͯΌͭ ͦ͋ ͙͍͙͊ͭ͊͘͟ͼ͙͙ ͙͙͒ͤ͊ͣ;͔͙ͫ͟ͻ ͨͪͦͼ͔͍ͫͫͦΦ ˥͍͍ͪ͊ͯ͊ͦ͟͟·͔ 

͔ͨͫ;͙͙͊ͤ͟ ͙ ͙͙͍ͭͯͪ͋͒ͭͦ·͔ ͔͙ͦͭͦ͗ͤ͡Ύ ͙͔͎ͤ͗ͤͦ ͙͎ͦͦ͡ͼ͔ͤ͊ ͯ͊͘͟·͍͊Όͭ ͤ͊ ͍͙͙͔ͪ͊ͭ͘ 

͎͍͙ͪ͊ͭ͊ͼ͙ͦͤͤ·ͻ ͍ͨͦͭͦͦ͟ ͦͫ͊͒ͦ;͎ͤͦͦ ͔͙ͣ͊ͭͪ͊͊͡Σ ͍͔ͪͦΎͭͤͦ ͍ͫΎ͊ͤͤ͘·ͻ ͫ 

͔͙ͭͭͦͤ͟;͔͚ͫͦ͟ ͙͍͊ͭͤͦͫͭ͟ΈΌ ͙ ͍ͨͦ͒ͦ͒ͤ·͙ͣ ͦͨͦͤ͘͡Ύ͙ͣΦ  

˴͔ͦͣͨͫ͟͡· ˽ Σ̅ ͍·Ύ͍͔ͤͤ͡·͔ ͍ ͙ͯ͘;͔ͤͤ·ͻ ͔ͪ͊ͪ͊͘͘ͻΣ ͍͟͡Ό;͊Όͭ ͔͍͙͔͔͚ͨͪ͒ͫͭ͊ͭ͡ 

͍ͪͦ͒ͦ Acarinina, Morozovelloides, Hantkenina, Subbotina, Turborotalia , 

Dentoglobigerina ͙ GlobigerinathekaΣ ;ͭͦ ͯ͊͘͟·͍͔͊ͭ ͤ͊ ͔ͭͨ͡·͔ ͙͔ͣͦͪͫ͟ ͍͙ͯͫͦ͡ΎΦ ˹͊ 

͍͔ͦͫͤͦ ͔͙ͪ͊ͫͨͪͦͫͭͪ͊ͤͤΎ ͟͡Ό;͔͍·ͻ ͙͙ͤ͒͊ͭͦͪͤ͟·ͻ ͍͙͍͒ͦ ͙ ͙ͻ ͔͍ͨͪ·ͻ ͙ ͔͙ͨͦͫ͒ͤ͡ͻ 

ͨͦΎ͍͔͙͚ͤ͡ ͍·͔͔͒ͤ͡ ͪΎ͒ ͙͙͎͋ͦͫͭͪ͊ͭͪ͊ͺ͙;͔͙ͫ͟ͻ ͦͤ͘Φ 

ˤ ͔͔ͪ͊ͪ͘͘ ̂ͪͼ͊͒ͦͪ͘ ͍͔ͯͫͭ͊ͤͦͤ͡· ͙ͭͪ ͍ͦͫͤͦͤ·͔ ͦͤ͘· ˽ :̅ P12 (E10ς9ммύΣ tмп ό9мпύ ͙ 

P15 (E14ς9мрύΦ ˻͍͙͔ͭͫͯͭͫͭ ͍͙͒͊ Orbulinoides beckmanni ͍͙͔͔ͫ͒ͭ͡Έ͍͔ͫͭͯͭ ͦ ͭͦͣΣ ;ͭͦ 

ͦͤ͊͘ tмо ͍ ͙ͯ͘;͔ͤͤ·ͻ ͔ͪ͊ͪ͊͘͘ͻ ͔ͤ ͦͻ͔͙͍͊ͪ͊ͭͪͦ͊ͤ͊͘͟ Ή͙ͭͣ ͍͙͒ͦͣ-͙͔ͤ͒ͫͦͣ͟Φ ˭ͦͤ͊ 9мо 

͔͔͔ͦͨͪ͒ͤ͊͡ ͤ͊ ͍͙͙ͦͫͤͦ͊ͤ ͙͍͙ͨͪͫͯͭͫͭΎ Hantkenina alabamensis ͙ Globigerinatheka 

indexΣ ͎ͭͦ͒͊ ͊͟͟ ͦͤ͊͘ 9мп ͍͔ͯͫͭ͊ͤͦͤ͊͡ ͨͦ ͔͔ͨͦͫ͒ͤͣͯ͡ ͨͦΎ͍͔͙ͤ͡Ό Globigerinatheka 

semiinvolutaΦ ˨͡Ύ ͯͭͦ;͔͙ͤͤΎ ͎͙ͪ͊ͤͼ ͦͤ͘ ͙ͫͨͦ͡Έ͍͙ͦ͊ͫ͘͡Έ ͔ͭ͊͗͟ ͙͔ͭ͊͟ 

͙͙͎͋ͦͫͭͪ͊ͭͪ͊ͺ͙;͔͙͔ͫ͟ ͔ͣ͊ͪͪ͟·Σ ͊͟͟ ͔͔͔ͨͦͫ͒ͤ͡ ͨͦΎ͍͔͙͔ͤ͡ Acarinina bullbrooki , 

͔͍͔ͨͪͦ ͨͦΎ͍͔͙͔ͤ͡ Hantkenina alabamensis  ͙ ͔͍͔ͨͪͦ ͨͦΎ͍͔͙͔ͤ͡ Turborotalia 

cerroazulensis. 

ˤ ͔ͪ͊ͪ͊͘͘ͻ ͎̊͊͊ͨ ͙ ˶͊ͤ͒͗͊ͪ ͙͔͒ͦͨͦͤͭ͡͡Έͤͦ ͍·͔͔͒ͤ͡· ͙͙͎͋ͦͫͭͪ͊ͭͪ͊ͺ͙;͔͙͔ͫ͟ ͦͤ͘· 

͍͔ͪͻ͔͎ͤͦ Ήͦͼ͔ͤ͊ ͙ ͙͔͎ͤ͗ͤͦ ͙͎ͦͦ͡ͼ͔ͤ͊Φ ˤ ;͙͊ͫͭͤͦͫͭΣ ͍ ͔͔ͪ͊ͪ͘͘ ˸͙͊͡΄͊͟ 

͍͔ͯͫͭ͊ͤͦͤ͡· ͦͤ͘· 9мсΣ hмΣ hн ͙ hоΣ ͔͔ͦͨͪ͒͡Ύ͔ͣ·͔ ͎͍͊ͤ͡·ͣ ͦ͋ͪ͊ͦͣ͘ ͨͦ ͔͙ͨͦͫ͒ͤͣ͡ 

ͨͦΎ͍͔͙ͤ͡Ύͣ ͍͙͍͒ͦ Turborotalia cerroazulensis, T. increbescens ͙ T. ampliapertura . 

˽ͦͫͦ͟͡Έͯ͟ ͍͙͒-͙͔ͤ͒ͫ͟ Hantkenina alabamensis ͍͔ͦͭͫͯͭͫͭͯͭ ͍ ͔ͤͦͭͦͪ͟·ͻ ͔ͪ͊ͪ͊͘͘ͻΣ 

͒͡Ύ ͔͔͔͙ͦͨͪ͒ͤ͡Ύ ͎͙ͪ͊ͤͼ· Ήͦͼ͔ͤ͊ ͙ ͙͎ͦͦ͡ͼ͔ͤ͊ ͔͔ͨͪ͒ͦ͗ͤͦ͡ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ 

͊͡Έ͔͙͍ͭͪͤ͊ͭͤ·͔ ͙͙͎͋ͦͫͭͪ͊ͭͪ͊ͺ͙;͔͙͔ͫ͟ ͔ͣ͊ͪͪ͟·Φ ˤ Ή͙ͭͻ ͫͯ͡;͊Ύͻ ͔͔͔ͨͦͫ͒ͤ͡ 

ͨͦΎ͍͔͙͔ͤ͡ Turborotalia cerroazulensis  ͙͙͔ͨͪͤͣ͊ͭͫΎ ͊͘ ͎͙ͪ͊ͤͼͯ 9мсςhмΣ ͎ͭͦ͒͊ ͊͟͟ 
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͔͙͔ͨͦͫ͒ͤ͡ ͨͦΎ͍͔͙ͤ͡Ύ Turborotalia increbescens  ͙ Turborotalia ampliapertura  

͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͒͡Ύ ͍͔͙ͯͫͭ͊ͤͦͤ͡Ύ ͎͙ͪ͊ͤͼ hмςhн ͙ hнςhо ͍͔͍͔ͫͦͦͭͭͫͭͤͤͦΦ 

˿͍͔͙͔ͦͨͦͫͭ͊ͤ͡ ͦͤ͘ ˽  ̅ͫ ͎͙͙͒ͪͯͣ ͙͙͎͋ͦͫͭͪ͊ͭͪ͊ͺ͙;͔͙͙ͫͣ͟ ͙͙͙ͤ͒͊ͭͦͪ͊ͣ͟Σ ͍͟͡Ό;͊Ύ 

͔͋ͤͭͦͫͤ·͔ ͺ͙͙ͦͪ͊ͣͤͺ͔ͪ· ͙ ͙͍͔͍ͫͭͦ͘͟·͚ ͤ͊ͤͤͦͨ͊ͤͭͦͤ͟͡Σ ͨͦ͊͘͟·͍͔͊ͭΣ ;ͭͦ ͎͙ͪ͊ͤͼ· 

͔ͣ͗͒ͯ Ή͙͙ͭͣ ͎͙ͪͯͨͨ͊ͣ ͔ͤ ͍͔͎ͫ͒͊ ͙ͫͤͻͪͦͤͤ·Φ ˹͙͔͊ͨͪͣͪΣ ͦͤ͘· {.½Σ ͍ͦͫͤͦ͊ͤͤ·͔ ͤ͊ 

ͪͯͨͤ͟·ͻ ͔͋ͤͭͦͫͤ·ͻ ͺ͙͙ͦͪ͊ͣͤͺ͔ͪ͊ͻ ό{.½мтς{.½нмύΣ ͔ͤ ͨͦͤͦͫͭ͡ΈΌ ͍ͫͦͨ͊͒͊Όͭ ͫ 

͙ͦͤ͊ͣ͘ ˽ Σ̅ ;ͭͦ ͯͫͦ͗ͤ͡Ύ͔ͭ ͭͦ;ͤͯΌ ͔ͦͪͪ͟͡Ύͼ͙Ό ͙͎ͫͭͪ͊ͭͪ͊ͺ͙;͔͙ͫ͟ͻ ͎͙ͪ͊ͤͼΦ 

ˢͫͫͦͼ͙͊ͼ͙͙ ͙͍͔͍͎ͫͭͦͦͦ͘͟ ͤ͊ͤͤͦͨ͊ͤͭͦͤ͊͟͡ ͙͘ ͔ͪ͊ͪ͊͘͘ ̂ͪͼ͊͒ͦͪ͘ ͯ͊͘͟·͍͊Όͭ ͤ͊ 

͙ͤ͊͡;͙͔ ͦͤ͘ /b9мпς/b9мт ͙ btмсςbtмфΣ ;ͭͦ ͍͔͔ͨͦ͒ͭͪ͗͒͊ͭ ͍ͦͪ͊ͫͭͤ͘·͔ 

͔͔͔͙ͦͨͪ͒ͤ͡ΎΣ ͨͦͯ͡;͔ͤͤ·͔ ͤ͊ ͍͔ͦͫͤͦ ˽ .̅  

 

Resume 

 

The aim of the study is to investigate the evolution of the EoceneςOligocene sedimentary 

basins of Southern Armenia and their biostratigraphy based on planktonic 

foraminifera (PF). To achieve this aim, the following objectives were set: 

1. To study the lithological composition and the features of sediment accumulation of 

the EoceneςLower Oligocene sedimentary basin of Southern Armenia. 

2. To analyze the composition of PF in the sediments, to identify the boundaries of the 

first occurrence and extinction of stratigraphically significant species, and to 

compare them with data from different climatic regions in order to refine 

stratigraphic boundaries more reliably. 

3. To establish zonal subdivisions based on PF and to correlate them with the regional 

and internationally accepted biostratigraphic scales. 

4. To correlate PF data with the data of other microfossil groups (benthic foraminifera, 

nannoplanktons, radiolarians, etc.). 

The study area includes several key stratigraphic sections located within the Shaghap 

syncline and adjacent structural zones: Urtsadzor, Shaghap, Lanjar, Urtsalanj, and 

Malishka. Micropaleontological investigations were primarily focused on PF, while the 

obtained results were compared with data on benthic foraminifera and nannoplankton. 

During the study, a simplified and efficient method for the extraction of PF from 

sedimentary rocks was developed. 

Scanning electron microscope (SEM) images of selected specimens were obtained using 

a TESCAN VEGA-II XMU microscope at the Paleontological Institute of the Academy of 

Sciences (Moscow, Russian Federation). The taxonomic identification of PF was based on 

modern classification systems and reference atlases, particularly those of Pearson et al. 

(2006) and Pearson & Wade (2015). Some data were compared with the results of 

earlier studies by Subbotina (1953) and Krasheninnikov (1974), Krasheninnikov & 

Ptukhian (1985).  

Lithological, facies, and micropaleontological studies allow reconstruction of sedimentary 

conditions and the stratigraphic framework of the basin. Analyses indicate that 
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sedimentation in the Shaghap syncline during the Eocene ςOligocene was strongly 

influenced by regional tectonic processes and sea -level fluctuations. During the Early 

Eocene, a transgressive succession of microfacies types was identified, ranging from the 

littoral zone to the lowerςmiddle parts of the middle ramp. This stage is characterized by 

nummulitic limestones formed under relatively high hydrodynamic activity. 

During the Middle Eocene, the ongoing transgression led to an increase in basin depth 

and the development of slope sedimentary conditions, occurring concurrently with the 

accumulation of volcaniclastic sedimentary layers. Locally, nummulitic ςcoral reef 

buildups (Shagap) developed under shallow, well-illuminated marine conditions. In the 

Upper EoceneςLower Oligocene interval, an increase in the influx of polymictic material 

and a decrease in bioclasts typical of shallow environments indicate an intensification of 

dynamic processes. 

The graywacke sandstones and turbiditic deposits in the Lower Oligocene indicates the 

development of sediment gravity flows, likely related to tectonic activity and submarine 

landslides. 

The PF assemblages identified in the studied sections include representatives of the 

genera Acarinina, Morozovelloides, Hantkenina, Subbotina, Turborotalia , 

Dentoglobigerina, and Globigerinatheka, indicating warm marine conditions. Based on 

the distribution of key index species and their first and last occurrences, a series of 

biostratigraphic zones has been established. 

In the Urtsadzor section, three PF zones were identified: P12 (E10ςE11), P14 (E14), and 

P15 (E14ςE15). The absence of the marker species Orbulinoides beckmanni indicates 

that zone P13 is not represented in the studied sections. The E13 zone was determined 

based on the presence of Hantkenina alabamensis and Globigerinatheka index, while 

the E14 zone was defined by the last occurrence of Globigerinatheka semiinvoluta. 

Additional markers used for refining zonal boundaries include the last occurrence of 

Acarinina bullbrooki , the first occurrence of Hantkenina alabamensis, and the first 

occurrence of Turborotalia cerroazulensis. 

In the Shaghap and Lanjar sections, additional biostratigraphic zones corresponding to 

the upper Eocene and lower Oligocene were identified. In particular, the Malishka 

section contains zones E16, O1, O2, and O3, defined mainly by the last occurrences of 

Turborotalia cerroazulensis, T. increbescens, and T. ampliapertura . 

Because the index species Hantkenina alabamensis  is absent in some sections, 

alternative markers were proposed for identifying the Eocene ςOligocene boundary. In 

these cases, the last occurrence of Turborotalia cerroazulensis was used to define the 

E16ςO1 boundary, while the last occurrences of Turborotalia increbescens  and 

Turborotalia ampliapertura  were used to determine the O1ςO2 and O2ςO3 boundaries, 

respectively. 

Comparisons between PF zones and other biostratigraphic indicators, including benthic 

foraminifera and calcareous nannoplankton, show that the boundaries between these 

groups are not always synchronous. For example, the SBZ zones based on larger 
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benthic foraminifera (SBZ17ςSBZ21) do not always coincide exactly with the PF zones, 

which complicate precise correlation of stratigraphic boundaries. 

Calcareous nannoplankton assemblages from the Urtsadzor section indicate the 

presence of the CNE14 ςCNE17 and NP16 ςNP19 zones, which confirm the age 

assignments derived from PF.  
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