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�5�  OB%   ��G�%   !��  ��">�Acarinina 

topilensis Partial Range Zone (E1  �
  �l�  �N �"I�

��.
��  A��B6  ��	  ���=*�  �">��  12  )�"�   �����   

�+	� 7����8& 

�% � C��� !���!	�	
 ��� �����%   :  
Dentoglobigerina yeguaensis (Weinzieri and 

Applina,1929), Globanomalina sp., Hantkenina 

sp., Morozovella crassata (Cushman, 1925), 

Turborotalia boweri (Boll,1957), Turbortalia 

centralis (Cushman and Bermudez, 1949). 

��	  ���=*�   �">��  :
�5�   !��  �">��Globorotalia 

lehneri Zone (P12)  ���%)  �!1969  (�  OB%  �����  

Globorotalia lehneri Zone %) � ��1979 ( (p12) ���%��.  
 

2) Morozovelloides lehneri Partial Range Zone 

(E11): 

 ��	   !��   �">��  �%  ���$&  ��y+Guembelitrioides 

nuttalli    �!�"����8)1953  (� ��#�	  ��y+Orbulinoides 

beckmani    ��"���)1962  (dB��  ��
��  )!���%   �  

!�����  �2005u  ���  �  �!	���=8  2011(  .��	  

��1�  

�">��  �
  �� \�V  ��=�  ��>���  
�  ����.��%  �����  

9�">�  �"�	
  A�	  )���  �  �!	���=8  2011  (�  �	  

A��B6  12  �.  30  )�"�  9�%  
���  �N�5#�4   
�8��� 

��
�� .U-����. !���!	�	
  !& ��.��K� �	  :  
Catapsydrax dissimilis (Cushman and Bermudes, 

1937), Dentoglobigerina yeguaensis (Weinzieri 

and Applina, 1929), Globanomalina sp., 

Hantkenina sp., Turborotalia boweri (Boll, 1957), 

Turborotalia pseudoampliapertura (Bolli, 1957). 

��	  ����=*  �">��  :
�5�  !��  �">��  )P12؛    ��#�%

1957(Globorotalia lehneri Zone   �����%.  �
   ����� 

��	 !��  �">�� D�  G�� ����  %� A��B6  D� �  �U� �"�  


�8���  ��
��  �(  �<�I  �8   v��  ���>I  �����%  .G�="+	  

O�	fI	  V=�  �6�+  �%���  ZM��  
�K�  z_+  �"���)�8  

��8& ����!	�	�  
�� A�	  .  

  

  
P)� 3. ����VW  Y���` �'  $����'�'% �����  ,�� 
��� !:4�O� )c/ S��8� ��J$�%�*
 1/0 ��@���� ��%��� .(  

 a) Globigerinatheka kugleri (Bolli, Loeblichand Tappan,1957), sample no. 1: b) Catapsydrax dissimilis (Cushman and 
Bermudes,1937), sample no.67; c) Hantkenina sp. sample no.93; d) Pseudohastigerina micra (Cushmann and Ponton, 

1927), sample no.68;e)  Acarinina primitiva (Finlay,1947), sample no.93; f) Subbotina eocaena (Guembel,1968), sample 
no.98; g) Dentalina sp. sample no 18; h) Acarinina topilensiss (Cushman,1925), sample no. 4; i) Orbulinoides 

beckmanni (saito,1962), sample no.98;  k) Turbortalia centralis (Cushman and Bermudez,1949),  sample no.22; l) 
Uvegerina sp. sample no. 82;  m) Genus2 sp.1, sample no. 86 ;n) Guembelitrioides nuttalli (Hamilton,1953), sample no. 

22; o) Morozovella crassata (Cushman,1925), sample no. 22. Scale bar represents 0.1 mm. 
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3) Orbulinoides beckmanni Taxon Range Zone 

(E12): 

��	  ���=*�  �">��  

��1�)	  �	  ��-x  �.  {	�0�	  ����  

(saito)  Orbulinoides beckmanni  	�  �
  ���%
���   �  

!���
��8
  ��  ��%����.  �����%  .��	  !��  �">��  �	  

A��B6 30 �. 64 )�"�  9�% 
���  �5#�4� 9�">�  
�	
  

� U-���.� !��� !	�	
 �����  !& ��.��K� �	  : 

Catapsydrax dissimilis (Cushman and Bermudes, 

1937), Dentoglobigerina yeguaensis (Weinzieri 

and Applina, 1929), Globanomalina sp., 

Hantkenina sp., Pseudohastigerina micra 
(Cole,1927), Subbotina sennai (Beckmann 1953), 

Turborotalia boweri (Boll,1957), Turborotalia 

pseudoampliapertura (Blow and Banner,1962). 

����  Orbulinoides beckmanni  d$��  F�1�)�8  

)��>���  �  {��)�8  �����  ����I	�bM  �����%   �  

�.!��(  �	  {��)�8  )G�%  ����I	�bM  9�	f�  
���   A�	  

)��(����.  �  �J�%�.�#  �1985.(  ��	  ���=*�   �">��  

:
�5�  !��  �">��  )P121957%�#��    ؛(Globigerina 

beckmani Zone �����%  . 

23  �"�  OB%  ��G�%  ���%�  �7���8&  �
  9�%  
���  

�5#�4�  )	�	
  ��	�K����  �����Globigerina 

praebulloides Subbotina eocaena Acarinina 

primitiva  �����%  .�%  A��  ���  
�M�  C�>I  d$���  ��  

�
�<  �%  �I�5�  !��  �">��  )	�%  ��	  ��G�8  �=� U���%  

�#�  �%   H��	  A�5<��  ���J)�� �  ��  �%�����.  	�   )	�%  

!&�8 
�-����  �� U��( .  
  

*�$'�Y�  

VK\  �l�  

�"����  )1971 (  ��� U[�  ��-%	  �
  /�\�K.�	  

�K��M  ���%�  ��.7��  �%  �l�  �����  �(  ��	  ���%�   :
�5� 


��>$�  V�=�  �����  ��.7��  �
  �����  
�%��  �����%  .��	  

�$�%  �	  !�_#��  �0"�	
  ���	
  �(  ��	  ��G)�8  7�� �8& �  

�
  A0�0+  ���%�)	  �	  �����  !	��K-�  �� ����%  �   	T#  



��1�  ���  !&�8  ��".�#  �.  ����%����  �����%   ) ��5�4�  

1372  (�%  /��K�  � �
  ��	  ���%�  :
�5�  
��>$�  V�=��.  

����� ��K-� !	 �
 !���  ����� 
�%�� �����%. 

 �%  A��  
�K=(  

	
)�8  ���J )�� �  �=�!	�.  �%  A�5\�<  

	���!  
�=�  �(  ��&  ��	  ��G)�8  7����8&  ��	�.   �K��M  

�����)�8  ��.��N7  �  �N !	��K-  �%   C$	
  ����N�  
�%��  

������%  ��  ��$  .��	�%��%  �
  ��	  �"���  !&�8  	�  �+	�  

7����8&  U������  .� 7�D8&)�8  �����  
�%��  �%   �� 

���S	  ������  �+	�   7�� ��8&  1  �  7��D8&)�8  

���S	  ����� �  ���>� �+	�   7����8&  2 
����� 
����	 . 

A��B6  �����   
�%��  �
  n��<�.  !�">=(  )��-�  
T�	  (

548  �"�  9�	f�  �N
�  A�	   �  �%  H��	  � N/���"1  

!���!	�	
  �  !��)�8  �">��  �I�5�  
��  �
  �!&  � �  

���^#��  ��>�-  ���S	  �����  )	�%  !&  ���5.  
��  A�	  

)�<
�P  �  ���	�8���$  �1389  .( �+	�  7����8&  1  �
  

��	  9�%  �
  A��B6  164  �.  358  )�"�  �����  
�%��   �	�< 

�"�	
  �  |�.�=�  �	  7��D8& )�8   U�B6  ��G  �">(�$  �%  

)
��5�  !���  ��G  �����  �  7��D8&  �����  C���.  


��  A�	  �(   �%  � A=  G�%   F��"�  ��G  ��
��   ) C��  

5  .(��	  �+	�  )	�	
  !���	�	
!  Y()�  �  �K#�[   �%  �� ��"  

���,����  �����%  �(  �%���  ����!	�	�  
�M��  �
   � �
 

9�%)�8  �5#�4�  
��  �����  ��.7��  �����%  )A�%}���  

�  �!	���=8  1387(  . �
   ��	  �"�-��8  ��	�	�I   
���  ���#�S�#	  

!���
��8
  V\���  U(  V=�  �%  )]��	  U(  �  �	  )��  � �
  

�8	�=8  A�#�����8  �  &�����  !���
��8
  F�	��   )���  

:����  R&  ���
  �  V=�  ��%  40  �.  80  �"�  �����%  ) �C��  

2000  .(�
  ��	   9�%  �����  
�%��  �%  )��  �����  �����  �  

�
  ���  ����7�� )�8   ��8&  R�>��  �%  �����  !���(  

�	�<  
�	
.  �%  )��  ���$  �
  9�%  n��<�.  �A� ��  �+	�  

7����8&  1  �%  !���)�8  V�=�  �
�%�  �  �%  )��  �"$�%  

)<�.�n�  �����  (�%  C�� )�8   ��	�[�	   )��+  ���� !	�	�  

����� �����  ����� 
�%�� C��K. ��
��  . 

�
  n��<�.  ������  �+	�   7����8&2�  131  �"�  

A��B6  �"�	
  �  �	   7��D8&)�8  F��"�  �.  U�B6  ��G  

�%  7��  ��(  C���.  
��  A�	  �  C���  ����!	�	�  �����  

�%  ��  ".�#��   �.  ����%����  �����%  )8����	���$   � 

!	���=8  �1397  (�(  :
�5�  !��)�8  �">��Acarinina 

topilensis Partial Range Zone, Morozovelloides 

lehneri Partial Range Zone, Orbulinoides 

beckmanni Taxon Range Zone, Morozovelloides 

crassatus Highest occurrence Zone, 

Globigerinatheka semiinvoluta Highest-occurrence 

Zone, and Globigerinatheka index Highest-

occurrence Zone �����% .  

�+	� 7����8&2 ����� 
�%�� �
 n��<�. A� �� 5 /73  

�"�  A��B6  �"�	
   �   C���  7��D8& )�8  "�F��   �  

U�B6  ��G  ��(  � ��  �����%  )���	�8���$  �   �!	���=8  

1396  (�(  )	�	
  ����!	�	�  �����  �%  ��  ����.��%  

�%   � 

:
�5�  !��)�8  �">��Morozovelloides lehneri 
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Partial range Zone, Orbulinoides beckmanni Taxon 

range Zone, Morozovelloides crassatus Highest 

occurrence Zone, Globigerinatheka semiinvoluta 

Highest-occurrence Zone �����%.  

�%  �l�  �����  (�  �
  9�%)�8  �A� ��  !�">=(   �  

�����  ���"=(  V=�  	�  �����  
�%��  �
  n��<�.   !�">=( 

�"�	
  A�	  .�+	�  7�� ��8&1  �
  ��	  9�%  �	  �
  ��  �%  

!���)�8 V=� C��K. ��
�� .�	  �I�\ �
 	�� �9�%  ��  

H	�  �����  
�%��  �.  ����.��%  

�%  A�	  �  7��)�8  

.�K��B  )��  !&  �	�<  �������  �  %�,$W  �
  9�%  � �
  

!���)�8  ����%����  C���.  
���  A�	  .9�%  n��<�.  

!�">=(  �
  /���*�  ��>�   ������  !�">8�(  �	�<   �
�	
  

G�="+	   A�#�5I)�8  ��	  ��>�  �
  A���I  �"�-� )�8 

.��%�(� ��	 n��<�. O0�  �=-� �_�	 

�( A�	  .  

 P)�4.  E��� ����!��" !:4�O� 
��� ,�� ���#$  
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�#�A ����&  ��
��+2018  !:@R �(

) ��$E:���  ��
'�2004�(  f�%R�W  ) ����N�'��)�* � �$�/%$�'%*  �1396) �����
 f�%R�W �(%$�'%* � �R
�g�$�/  �1389(    �W EJ#�� f�%R�  

�$�/%$�'%*)    ��'��)�*  �1397,�� ?�� �8F' !@g�F  �'
��$ ?�' �
 .( .E�' �%� _���W S��8� ��%� �*��"  �W���
 %$��� ?�  � ��)J
 ��*

 ��%R�W �
 �����+-�)�� � �����
 ��3   ,�'�N  E�' �%J$ ?� ��� �
 ?�'  %$���� �
 .E�' �%J$ �
'
 ��J$ �'
��$ �
��U
 ��3  -�)�� � ��


��  %$��� h�R
 ?� ��$�%�  '  �
  P�4
 ?�' !�  � E�'  �%J$ !:4�O�%& �
  %$��� ?�' ?� �'
��$  ?�  !$ � ^��'   .E�' �%� �
i  ��)�+    ?�' �


(�� %&'� �
 �'
��$  �)*+(�� %&'� .E�' �%� �F�:� �%��� %$��� �
 j� �)*+  ����/�) ?�J�� ?��k' ?� ��!@W %$��� !��J� �'  � (($�

(�� %&'� �)*+2  �� ?��k' ?� ��?� E�' �$'�'�F ����� �'�U$��� P��� � �
�� h��A ����/� �'�'
 !
 .  
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