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C�Z �� 8%
[�����
> ������+  8 #	���" ����� ��� .6�� =��
" #	���"8% ����� ��� �� ���� � ��� �� @
" ����� 
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� #]�04 /��E
Q �� ��� @
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" ��.��" T%���7 =��
" 2345� �>�
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Q ���)� ��� .6��   
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��� �G)�-  �#]�04 /��E
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1- ���-(E��  

���� � ��� �" �� �Q?����- ����E �" R�U� 

#�$�9�8% ��
�-� 	 `��	 �� 
��
� K�'� �"��� 
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��� ��B #��" �" a<4 8���<� ��-�� ��) ��$Z 
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� #]�04 /��E
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" �� �'��� �" #���� 

P��@�  �	
� (#�-!�" ��� �� T)���
E 8%�'�	 

P�����78� �E
Q� ��U" �� K�'� �"��� =
��� 

b�-<� ����� �����	) 1965c �$�D��d� 	 �#���$% 

2006c �3�>� 	 �#��$% 1392c �e����� 	 �#���$% 

2014 	 2018.( 
" ��$% =�� ��� ���� ���� �Z�E 

2345� ���7����� 6-�����7�8�!� b������� 

	 T%���7 ���78�!� ���$�� 8��3�� ��
D ����� 

6�� �Q �� �$Z� #*% ��#��E �" ����	 )1965�( �3�5� 

)1374�( 8
��	��g� )2002�( �$�D��d� 	 #���$% 

)2006�( 8
��	��g� 	 #���$% )1385�( 8��
"� 	 

$%#��� )1390�( �D�h 	 �"���� )1394�( ����� 	 

�$�D��d� )2014�( �����
�" 	 #���$% )2014�( 

#	��
>��  	 #���$% )1393�( �e����� 	 #���$% 

)2014� 2018 	 2020�( �"���� 	 �D�h )2017�( 

�"���� 	 #���$% )2017( 	 �$�'� 	 #���$% )1397( 

���� .��$� ���� T)� �� ���� ���� � ��� 2�
��iE 
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"V�� ��)E .���
� 8�
" ����� C�Z% 	 

����8% 6(j ��� 	 T%���7 6)Z �>
3� #	���"% �� 

�3"�� 
�1� ��-��"	� 	 #	�Q )1979�( #�-4	� 	 

#���$% )1999�( �4��
  ����� 	 #���$% )2003( 	 

�4��
  ����� 	 ��	 )2004( ��[��� ��� .6�� )Z6 

��8��n� ��-9�:��8% ����� ��� 	 3E?��� 

;�<�8% �"��� �" o�E
E �� `"�� �)��� )1962( 	 

R���> )2010( ��[��� ��� .6��  
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��U" ���� � ��� :�� �� ��D� R��8% ����B�� P�� 

���  ���� ��"  bJ��� ��� 6�� �Q �" 2��h 

����� � ����" R��) 2 .(u   


" S+9 
!�� YO�� =
��� 	 �" �d�	 �� �'K� #��
4 

�Q �� R9�� �4��E ���� � ��� P��G%*8% T�JK 

��U R�->��� �� ��$Z _J" >�4 	 P��G%* ����-' 

���� ������ �� o�B� �'��� =�> ���� � ��� v��E 

P������ 8��� ������ 	 ���$% @
" ���� �345� 

�" ��O ��$� �� P��G%*8% ��� E�$� V�� E 

;����U�� 8
�-Q9 P�� 	 R��8% 8
�-Q9 P�� 

R���E ��� .6��   

  

Q0� 2. (>9. ����) �. �� �� *)��� V�� � ����+
 � � (W X.-7 �91$). � ��YZ ["Z*���. � ��� \3� [�!Z &�] *)��� V�� �� Q$� 

��
 (X �9.�^ U��_"Z��" ��� *)��� ����+ �� C� ���� &M9�3� � (` �� ]���� *)��� ����+ �� �*��� �� Q$� Q�� �).�a�.   

107  

  



���������  
������ ����8���� 
 �16  ������ � ����� 
1399    

 

 

�4��E ���� � ��� �� @
" ���� �345� �� 6$-D ���  
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�� 6��:  

- 3 
�� P��G%*8% ��� ;���� ��U   

- 4 
�� R��8% 8
�-Q9 P��  

- 30 
�� b	�E P��G%*8% ��� V�� E ;���� 

��U 8
�-Q9 E �
Q " R��8% 8
�-Q9 P��   

- 27 
�� b	�E P��G%*8% ��� ;���� E T�JK 

��U �
Q E 8
�-Q9 P�� " R��8% 8
�-Q9 P�� .  

- 68 
�� b	�E P��G%*8% ��� V�� E ;���� 

��U �
Q E 8
�-Q9 P�� �Q �� �9
" �� 6$-D8% 

#* ���8% ���-�Q 	 T%���7 �j* �%*��-Q� ���� 

����� " R��8% 8
�-Q9 P��.   

- 8 
�� R��8% 8
�-Q9 P��.   

6�JK ���$�8���
" ��� �� ���  ���� ��"  R�� 5 


�� R��8% ����B�� 	 P��G%*8% ��� 8
�-Q9 

P�� 6��.   

  

4 -2 - %���&��'���()    

4 -2 -1 - *)��� V��  

�� �4��E ���$�8���
" ��� _J" ��U" ���� V	
� 

e�p��$ ���-> 
�� ����� ��� 6�� )R�� 7:(  

Alveolinids, Ammobaculites sp., Biconcava bentori 

(Fig. 7A), Biplanata sp., B. peneropliformis (Fig. 

7B), Cisalveolina sp. (Fig. 7C), C. frassi, 

Ovalveolina sp. (Fig. 7D), Praealveolina simplex 

(Fig. 7E), Dicyclina sp., miliolids, Nezzazatinella 

sp., N. picardi (Fig. 7F), Nezzazata sp., N. simplex 

(Fig. 7G), N. concica (Fig. 7H-I), N. concava (Fig. 

7J), Pseudolituonella sp., P. reicheli, Spiroloculina 

sp., Nummoloculina cf. regularis, Praetaberina 

bingistani (Fig. 7K-L), Triloculina sp., Corals, red 

algae, rusist debris, and gastropods.  

" ����� �" ��$e�� x�> 	 �" �d�	 ��y' ���� 

bingistani Praetaberina �� _J" ��U" ���$�8���
" 

��� �� ���� V	
� �� ��� @
" �?������ - ?�� 

����" )R�� 3.( ��U �" 
Qz 6�� �Q v$�Z� ���-> 

U" �� a<4 ���� 	 2���<� ���-> " ��$-D �� 

#	���" Zone Assemblage veolinidal-Nezzazata �� 

#	�8��" ����	 �����	) 1965( T%��� 6��.   

  

4 -2 -2- *)��� ����+   

�� ���)�8% ���� � ��� 46 ���� Y�3�� �" 16 C�Z 

�� 8%
[�����
> ������+  ����� �� )R��8% 8 E 

11.( =��
" ��4	� 	 ��
9* ��y' 8%
Q�� ��	� 

��%�� ��� 8 	���"# =��
" #	�8��" �4��
  ����� 

	 #���$% )2004( 8�
" ���)�8% ���� � ��� �� 

@
" ����� �>
3� ��� 6�� )R�� 3( �Q �� 
�� �" 

{�K�E #*% ��9��
  ��� 6��.   
  

1) Dicarinella asymetrica Total Range Zone   
��� #	���" " �� �����Q ��-  E ������� =��
" 

��)| 	 r�
g�� ���� Dicarinella asymetrica k�
3E 

��� 6�� .50 
�� �� 6�JK ���� �?� �� �� �� 
" 

���
�� 	 �3�Z ���-> T%6-�� 
�� �� #* ����� 

��� 6��: 

Dicarinella concavata (Fig. 8A-B), D. asymetrica 

(Fig. 8C-G), Pseudotextularia sp., Sigalia sp., 

Marginotruncana sp., M. marginata (Fig. 8H-I), 

M. sigali (Fig. 8J), M. coronata (Fig. 8K-L), M. 

pseudolinneiana (Fig. 8M), M. undulata, M. 

tarfayaensis (Fig. 9A), Macroglobigerinelloides 

messinae, M. prairiehillensis, M. bollii (Fig. 8N), 

M. subcarinatus, Costellagerina bulbosa (Fig. 

8O), Whiteinella baltica, Heterohelix globulosa, 

H. striata, Muricohedbergella flandrini, M. 

holmdelensis, Contusotruncana fornicata, 

Globotruncana sp., G. lapparenti (Fig. 9B-C), G. 

arca (Fig. 9D-F), G. hilli, G. bulloides (Fig. 9G-I), 

and Globotruncanita elevata.   

��� #	���" T%���7 �� g5��� �"*�	
�> ;��E 8��
"� 

)1390(� �� C��DE ��Q��� ;��E #	��
>��  )1393(� 

�� #���� ��[� #	�� ;��E �D�h 	 �"���� )1394(� 

�� b��Z8�	9 ��
�� ;��E 8
��	��g� )2002 (	 �� 

C��DE ������ ;��E �$�D�d�� 	 #���$% )2006 (

	 ���e��� 	 #���$% )2018 (:�� �� ���  ���� 

� ��� @��:� ��� 6�� .  
  

2) Globotruncanita elevata Partial Range Zone  

��� #	���" " �� ���}�Q ����  =��
" ��y' ���� 

Globotruncanita elevata �� �' Rh> r�
g�� 

Dicarinella asymetrica �� � �� 	 ��)| 

Globotruncana ventricosa �� U" k�
3E ��� 6�� .4 


�� �� 6�JK ���� � ��� �� �� 
" ���
�� 	 �3�Z 

���-> T%6-�� 
�� �� #* ����� ��� 6��:  

Rugoglobigerina rugosa (Fig. 9J-K), 

Costellagerina bulbosa, Globotruncana 

lapparenti, G. arca, G. hilli, G. bulloides, 

Macroglobigerinelloides bollii, M. prairiehillensis, 

Heterohelix globulosa, Contusotruncana fornicata 

and Globotruncanita elevata. 
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��� #	���" ���$% #	���" ����  ;��E ��gg<� 

�[��J� �� ���� � ��� @��:� ��� 6�� )8��
"� 

)1390(� #�
ih� �$��� )1391(� #	��
>��  )1393(� 

�$�'� 	 #���$% )1393(� �"���� 	 �D�h )1394(� 

8
��	��g� )2002 (	 ���e��� 	 #���$% )2018 .(

��U �" 
Qz 6�� �Q =��
" ������Q 	 �4��
  ����� 

)2015 (��� #	���" �� v��� /�	
���� #	� k�
3E ��� 	 

�� k�
3E �
� ��U" #* 	
�  345�� 	:�
�  	 #���$% 

)2001  (�" 8Z ��4	� ��y' ���� Globotruncana 

ventricosa �� ��4	� ��y' ���� Contusotruncana 

plummerae ��[��� ��
Q��� .�� ��� �345� ��4	� ��y' 

���� C. plummerae �� ��$� ��$�� 86 )6�JK 92 

8
�� �� ���  @
" (	 �� 6$-D ��U" #	���" �$�� 5 

6(j ��� 6�� .�" ��$% R�U� �� ��� ���� 6)Z ���3E 

�
� ��U" ��� #	���" ��[��� ���� 6�� .  
  

3) Globotruncana ventricosa Interval Zone  

��� #	���" " �� ���}�Q ���� E ��-  �� �' Rh> 

��)| Globotruncana ventricosa �� ���  	 

��)|Radotruncana calcarata  �� U" k�
3E ��� 

6�� .��� #	���" 4 
�� �� 6�JK ���� � ��� �� �� 
" 

���
�� 	 �3�Z ���-> T%6-�� 
�� �� #* ����� 

��� 6��: 

Rugoglobigerina rugosa, Contusotruncana 

fornicata, C. patelliformis, 

Macroglobigerinelloides bollii, M. prairiehillensis, 

M. alvarezi, Globotruncana lapparenti, G. 

ventricosa, G. arca, G. bulloides, G. hilli and 

Heterohelix globulosa. 

) 8��
"� ��$Z �� �[��J� #gg<�1390 #�
ih� �(

) �$���1391#	��
> �() �� 1393 #���$% 	 �$�'� �(

)1393  	1397) �"���� 	 �D�h �(13948
��	 �( ��g�

)2002#���$% 	 ���e��� 	 ( )2018(  �� �� #	���" ���

��
Q @��:� � ��� ����.���  
  

4) Radotruncana calcarata Total Range Zone  

 	 ��)| =��
" ��-  ���}�Q �� " #	���" ���

p��� #�� ��� �Radotruncana calcarata   k�
3E

 #	���" ��� .6�� ���16  ���� 6�JK �� 
�� � ���

�� 
" �� ��	 �
�� T% ���-> ���$e� #* �� 
�� 6-��

:6�� ��� �����  

Muricohedbergella monmouthensis, 

Rugoglobigerina rugosa, Contusotruncana 

fornicata, Macroglobigerinelloides bollii, M. 

prairiehillensis, M. alvarezi, M. messinae, 

Globotruncana lapparenti, G. ventricosa, G. arca, 

G. bulloides, G. hilli, Radotruncana sp. (Fig. 10E), 

R. calcarata, Globotruncanita stuarti (Fig. 9M-O), 

and Heterohelix globulosa. 

 ;��E ��Qn� #	���") 8��
"�1390�(  �$��� #�
ih�

)1391#	��
> �() �� 1393�( ) #���$% 	 �$�'�1397 

 	1393) �"���� 	 �D�h �(1394�( 8
��	) ��g�2002( 

 @��:� � ��� ���� R9�� �� =
��� k��J� ~g� ��

��� .���  
  

5) Globotruncanella havanensis-Globotruncana 

aegyptiaca integrated zone 

 ��" �� ��-  ���}�Q �� " �(�Q
E #	���" ���

 ��y' ��
9*Radotruncana calcarata  	 ���  ��

 ��)|Gansserina gansseri  .6�� ��� k�
3E U" ��

 p��� ��y' ��4	� �Q 6�� 
Qz �" ��UG. aegyptiaca 

 ���$� ��$� �� �345� ���� @
" ��101  6�JK)
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�����   p��� ��y' ��4	� �� 
EU" 	 (@
"

G. gansseri  #	���" ��� ���
"�" .6�� ��� 6(j

#	���" " /�3� �Q �(�Q
E8%Partial Range Zone  

G. havanensis 	Interval Zone  G. aegyptiaca  ��
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�� 
" �� �� � ����
��  ��$e� 	� T% ���-> 
�� 6-��

�� ����� #* ��:6�� �  

Muricohedbergella monmouthensis, 

Rugoglobigerina rugosa, R. macrocephala, 

Contusotruncana fornicata, C. plummerae (Fig. 

9L), Macroglobigerinelloides bollii, M. 

prairiehillensis, M. alvarezi (Fig. 10J), 

Globotruncanita stuarti, G. stuartiformis (Fig. 

10A-C), Globotruncana lapparenti, G. ventricosa 

(Fig. 10D), G. arca, G. bulloides, G. hilli, 

Radotruncana subspinosa, Globotruncanella 

havanensis, Gansserina sp., G. cf. wiedenmayeri 

and Heterohelix globulosa. 
 

6) Gansserina gansseri Interval Zone                      

��-  ���}�Q �� " #	���" ���- 
���� ����  ����

 ��)| Rh> �' ��Gansserina gansseri  	 ���  ��

 p��� ��)|Contusotruncana contusa  k�
3E U" ��

 #	���" ��� .6�� ���25  � ��� ���� 6�JK �� 
��

�� 
" �� ���
�� ��$e� 	� T% ���-> #* �� 
�� 6-��

 ��� �����:6��  

Rugoglobigerina rugosa, Globotruncana 

lapparenti, G. ventricosa, G. arca, G. bulloides, G. 

hilli (Fig. 11A), G. aegyptiaca (Fig. 10F), 
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Macroglobigerinelloides bollii, M. prairiehillensis, 

M. alvarezi, M. messinae, Gansserina gansseri 

(Fig. 10G-H), G. cf. wiedenmayeri, Rugotruncana 

sp. (Fig. 10I), Rugotruncana subcircumnodifer, 

Globotruncanella havanensis (Fig. 10M), 

Globotruncanita stuarti, G. stuartiformis, G. 

pettersi (Fig. 10K-L), G. angulata (Fig. 10N-O), 

G. conica, Contusotruncana fornicata, C. 

plummerae, C. patelliformis, C. walfishensis (Fig. 

11B-C), and Heterohelix globulosa. 

) 8��
"�1390�( ) �$��� #�
ih�1391#	��
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_J"K�' k��J� 8%�  � ��� ���� �� =
��� �"���

���$� @��:� .���  
  

7) Contusotruncana contusa Interval Zone                    


��� �� " #	���" ���� Rh> �' �� ���� ����

 p��� ��)|Contusotruncana contusa  	 ���  ��

���� ��)|Abathomphalus mayaroensis   U" ��

 	 6�� ��� k�
3E20  �� � ��� ���� 6�JK �� 
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�� 
" �� #* �� 
�� ������+  8%
[�����
> .�
��

� ����� :6�� ��  

Muricohedbergella monmouthensis, M. 

holmdelensis, Rugoglobigerina rugosa, R. 

macrocephala, Rugotruncana subcircumnodifer, 

Macroglobigerinelloides bollii, M. prairiehillensis, 

M. alvarezi, M. messinae, Globotruncana 

ventricosa, G. arca, G. bulloides, G. hilli, G. 

aegyptiaca, Globotruncanita stuarti, G. 

stuartiformis, G. pettersi, G. conica (Fig. 11D-F), 

Contusotruncana fornicata, C. contusa, 

Globotruncanella havanensis, G. pschadae, 

Abathomphalus intermedius, Gansserina sp., G. 

gansseri, and Heterohelix globulosa. 
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8) Abathomphalus mayaroensis Interval Zone 
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Muricohedbergella monmouthensis, M. 

holmdelensis, Rugoglobigerina rugosa, 
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Contusotruncana fornicata, C. contusa (Fig. 11G), 

Macroglobigerinelloides bollii, M. subcarinatus, 

M. prairiehillensis, M. alvarezi, M. messinae, 

Globotruncana arca, G. bulloides, G. aegyptiaca, 

Globotruncanita stuarti, G. stuartiformis, G. 

pettersi, G. conica, Globotruncanella havanensis, 

Abathomphalus mayaroensis, Gansserina 

gansseri, Laeviheterohelix glabrans and 

Heterohelix globulosa. 
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Igorina tadjikistanensis, M. acutispira (Fig. 11H-

I), Morozovella velascoensis (Fig. 11J), M. 

occlusa (Fig. 11K), M. acuta, Subbotina sp. and 

Globanomalina pseudomenardii (Fig. 11L). 
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3-Globotruncana ventricosa Interval Zone 

2-Globotruncanita elevata Partial Range Zone 

1-Dicarinella asymetrica Total Range Zone 
  

#	���" =��
" �� � ��� ���� �� ��� �>
3� 8%

������� @
" ���- 
���� ��� ���3E ��-  ����

T% 	 ���
<h 2345� =��
" .6�� �%��� ���7

 �" ���� ��� ��U" 	 ��
�� �
� 	� 
% �%!����*

 ����� � 2��h �" ��"  	 V	
� 8%���� " o�E
E

�� 6$-D �� .��"��U"  =��
" V	
� ����

 ���3E ��-  ������� ��� ����� ���-> ���$e�

.6�� ���  �� � ��� 	 V	
� 8%���� ��" �� ���
"�"

 �� �"��� ��(� G� =
��� �"��� �K�' �� 6$-D ���

 �"��� ��(� @
" ��� �� .���� ��Z	 �����Q E ���	��E

 �� :�� 8
!��8U"  " #* �
� R<� �� 	 � ��� ����

6$-D �Q ���� ��Z	 ��"  ���� ��)��� 8%


���� �� ����E E ������ 
" �� =��
" .�
��

��-9�:�� �h�� � 	 ��y' ��� ���� ����� 8%

 8%
[�����
> ���	�
> 	 G���" 8%��> TQ ���9

���)� ������+  �341� ���� @
" �� � ��� ���� 8%

_J" ��) Y�$� 8%Basin ���)� �E�"
Q �
[E+  G� (

 .6�� ���  

  

114  

  



���������  
������ ����8���� 
 �16  ������ � ����� 
1399    

 

 

 �).��*N � 0E^  

�� ��U ��9 
" T�9 �Q
� ������ 2$'� �� �Q T����

 T�9 	 ���)" ��)� �!���� �� ��9��	��% ��
-� 
�Q�


�Q� Dalila Zaghbib Turki  ��C��E ��$4� �!����  �"

 	 G��	���� ������+  8%
[�����
> W�J�E o(�

T%�
Q 	 �
>
[�yB ���>� #�D* �� ���7�1� �4� �� 

���$� R'�
� �� �Q" 	 
��E ����$� 8�� �� � 8���


 .T��$� ������DT% ���7 ��4�0-� ������ 2$'� ��

���� _J" �!����*����" �!���� ���� ���

)#��$%(  _%	d  ��� �e�� 6)Z ��
�� ���* �!���� 	

�� 
��E :�� .���  

    

 
Fig. 7. A: Biconcava bentori,; B: Biplanata peneropliformis;  C: Cisalveolina sp.; D: Ovalveolina sp.; E: 

Praealveolina simplex; F: Nezzazatinella picardi; G: Nezzazata simplex; H-I: Nezzazata  concica;  J: 

Nezzazata concava; K-L:  Praetaberina bingistani . All scale bars 1 mm. 
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Fig. 8. A-B: Dicarinella concavata; C-G: Dicarinella asymetrica; H-I: Marginotruncana marginata; J: 

Marginotruncana sigali ; K-L: Marginotruncana coronata ; M: Marginotruncana pseudolinneiana N: 

Macroglobigerinelloides bollii; O: Costellagerina bulbosa. All scale bars 200 µm. 
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Fig. 9. A: Marginotruncana tarfayaensis; B-C: Globotruncana lapparenti; D-F: Globotruncana arca; G-I: 

Globotruncana bulloides; J-K: Rugoglobigerina rugosa; L: Contusotruncana plummerae; M-O: 

Globotruncanita stuarti. All scale bars 200 µm 
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Fig. 10. A-C: Globotruncanita stuartiformis; D: Globotruncana ventricosa; E: Radotruncana sp. ; F: 
Globotruncana aegyptiaca; G-H: Gansserina gansseri; I: Rugotruncana sp.; J: Macroglobigerinelloides 

alvarezi; K-L: Globotruncanita pettersi; M: Globotruncanella havanensis; N-O: Globotruncanita angulata . 

All scale bars 200 µm 

 

118  

  



���������  
������ ����8���� 
 �16  ������ � ����� 
1399    

 

 

 
Fig. 11. A: Globotruncana hilli; B-C: Contusotruncana walfishensis; D-F: Globotruncanita conica; G: 

Contusotruncana contusa; H-I: Morozovella acutispira; J: Morozovella velascoensis; K: Morozovella 

occlusa; L: Globanomalina pseudomenardii. All scale bars 200 µm 
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