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1- Globigerina spp  - Hantkenina sp - Turborotalia cerroazulensis Assemblage zone 

2- Lepidocyclina - operculina - Ditrupa Assemblage zone 

3- Archaias hensoni - Archaias asmaricus - Miogypsinoides complanatus - Spiroclypeus blanckenhorni 

Assemblage zone. 
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�� 8� �' #�� ��! ��R�� _�.H� 9�,

Z� ��! ��R�� =�YO�d� ��
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��QQA B    0�QQ.��W� 	 NQQ�. / 9�QQ,
$� ���
� �QQ/ n�QQ/
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0�%F 1. 0%" �� ��&�'���� �S/�/ �%� �/� %&'�� �����$ 
%��/�) 1965T U"/�$ � 
/�@��� 1967T V/'�S�� � 
W��B S�+ 1997(  

Time 

units 
No. 

Wynd (1965) Adams and Bourgeois (1967) Cahuzac and Poigna (1997) 

Biozone No. Assemblage Zone No. Assemblage Zone 
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n
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a
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61 
Borelis 

melo curdica 
1 

Borelis 

melo curdica 

Meandropsina iranica 

Sb25 

Borelis 

melo curdica. 

Miogypsina 

A
q
u
it

a
n
ia

n
 

59 

Austrotrilina 

howchini 

Peneroplis evolutus 

2a 
Elphidiume sp 14 

Miogypsina  

Sb24 

Austrotrilina howchini 

Miogypsina 

M. deharti  2b 

Archaias asmaricus 

Archaias hensoni 
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g
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n
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C
h
a
tt
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58 
Archaias 

operculiniformis 

3 

Eulepidina 

Nephrolepidina 

Nummulites vascuc 

Sb23 
Miogypsinoides 

Eulepidina 

57 

Nummulites 

intermmedius 

Nummulites vascus 

Sb22 

Nummulites vascus 

Nummulites fichteli- 

Eulepidina  

R
u
p
el

ia
n

 

56 

Lepidocyclina – 

Operculina - 

Ditrupa 4 Globigerina spp 

Sb22

A 
Eulepidina forosoides   

55 Globigerina spp Sb21 
Nummulites vascus 

Nummulites fichteli 
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H?�3.  ���� �� -����� � <��2 X���� /. � "/: �� ��- B  )���� H �:��# Y1�� �� �/���& ���2 Z �� �%� .(9�/  
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��'��- �� �%� ������� ����' ��#   ���J" ��J#

���� : 

 �&�: 9��P&/1  

Globigerina spp  - Hantkenina -  Turborotalia 

cerroazulensis Assemblage zone 

  ��QA 8� �.2�� 0	� ���A �93  �� �� 
Q.�  r�Q<3688   �Q1

3595   ��QA 8� 	 9
.�B 59    r�Q<�� �� 
Q.�5/3208   �Q1

5/3267 � 0	� �QQQQ�� 8� .�8�� 8�
QQQQL 9
QQQQ.�QQQQ2� �.

Globigerina spp  �QQ� sQQO�e 	 0�	�
QQ�}�
QQc�� 	 ��QQ! 

Turborotalia cerroazulensis �� =8�i 0	� ��� .�
��

�.!�G��     �Q� ��Q/�� ����Q� ���QL�� 6H/ �/ n�/
�  .�Q!�/

P�2� ���<R�=8�G� 0	� ��� ��
<, 9�,:�� ���  
Globigerina sp., G. mexicana, G. ciperoensis, 

Catapsydrax dissimilis, Orbulinoides sp., 

Hantkenina sp., Globonomalina sp., 

Dentoglobigerina yeguaensis, Striate uvigerinid, 

Pseudohastigerina micra, Zeaglobigerina 

ampliapertura, Subutina sp., Uvigerina iranica, 

Turborotalia sp., T. boweri, Eovigerina sp., 

Globigrinateka sp., Heterolepa sp., 

Pseudolituonella sp., Elphidium sp., 

Haplophragmium sp., Bigenerina sp., Lenticulina 

sp.,and Eulepidina sp. 

� 0	� ��� ���   ��Q2� �Q��X� �.2-    ��Q��� �Q����O�

  �Q� ��Q/�� ����� ��I�/ 6H/ �/ n�/
� 	 (����	8)  .�Q!�/

  0	� �Q�� �.Q!�G��  ZQ,  0	� �Q/ �8�4 (Globigerina spp 

Assemblage zone) 0	� ��  ��	q8�Q/ *���J) 9� /1967(  	

 0	�55 Globigerina spp 0	� �� ��QQ ��	) 9�QQ /1965 (

�� � 0	� �Q�� �� .�!�/�   
Q/ �.Q2 �Q���  �Q ��	) �1965 (

 �����O�-  
/ ����������   ��	q8�Q/ *���J)1967  �Q��X� �(

��I�/-      �Q� ��
Q�� �Q���� 	 �Q����O�   
Q/ .�Q!�/ �Q��� 

=�QQQYO�d�  �0�8�QQQ�<, 	 �QQQ�8I)2009  	0	 	 Z+�QQQ/

 �0�8��<,2010(   � 0	� �Q�� �Q� *���    �Q/ n�Q/
� �.Q2

T ) 8�|^ n�H/) ��2� ���X� Hantkenina�� (.�!�/   

  

&�: 9��P&/� 2  

Lepidocyclina - Operculina – Ditrupa Assemblage 

zone 

 ��A 8� �.2�� 0	� ���A 153  r�<�� ��) �
.�3595   �Q1

3442  ��A 8� 	 (9
.�B 5/165  r�<�� ��) �
.�3043  �1

5/3208    8�QQQ~ �QQQ/ 0J `	
QQQ! .�8�� 8�
QQQL  (9
QQQ.�

Lepidocyclina sp    8�QQ~ �QQ/ 0	����QQ/ �QQ�� 9�QQ.�� 	 

Spiroclypeus blanckenhorni 	Miogypsinoides 

complanatus  Q� {H��Q�   Q� �Q�� 8�) .��Q!Q  �Q/ �YO�d

�
/9
��   �Q��� 8�|^ ��Spiroclypeus blanckenhorni 

        ��Q! NQ��$1 ZQ, �� ��1�Q! 	 ��Q��	8 (��Q!� 	� �
Q�

 � 0	� �Q�� �� ���
/� / �(#���   ��Q��	8 �.Q2-   ��1�Q!

��   P�Q2� �Q��<R� .�Q!�/   �Q�� 8� ��
Q<, 9�Q,   0	����Q/

=8�G� :�� ���  
 Rotalia viennotti, Lepidocyclina sp., Operculina 

sp., O. complanata, Eulepidina sp., E. dilitata, E. 

elephantina, Heterostegina sp., H. precursor, 

Bigenerina sp., Textularia sp., Asterigerina sp., 

Amphistegina sp., A. cf bohdanowiczi,  A. cf 

conoides, Haplophragmium sp., Spiroclypeus sp., 

Pyrgo sp., Onychocella sp., Quinqueloculina sp., 

Chilostomella sp., Triloculina tricarinita, T. 

trigonula, Eouvigerina khuzestanika, Spiroloculina 

sp., S. depressa, Globigerina sp., polymorphidina 

sp., Globigerina sp., Globanomalina sp., 

Textularia sp., Heterostegina sp., Pseudolituonella 

reicheli., Uvigerina iranica, Dendritina rangi, 

Praerhapydionina delicata, Quinqueloculina sp., 

Planorbulina sp., and Tubucellaria sp. 

 0	� ����.!�G��   0	� �Q/ %/�d�56   ��Q ��	)1965( � 0	�

�.QQQ!�G�� 3   ��	q8�QQQ/ *QQQ���J)1967 (Nummulites 

Assemblage Zone), - Nephrolepidina - (Eulepidina 

 �.QQQ2�� 0	� 	SB 22 Eulepidina-Nephrolepidina-

Nummulites vascus,   �=�QQ ��X�� 	 ?���X�QQ')1997( 

��� 0	� ��� �� .�!�/�.2 
/ �����  �0�8��<, 	 ��8I)

2009����	8 (- �� ��1�!�!�/.   
  

 �&�: 9��P&/3  

Archaias hensoni, Archaias asmaricus, 

Miogypsinoides complanatus, Spiroclypeus 

blanckenhorni  Assemblage zone.  

��� � 0	����A 8� �.2A  �5/29   r�Q<�� �� �
.�3442 – 

5/3412  ��
+J) 9
.�w/@
    ��QA 8� 	 (�QYO�d� �8��B 

 9�8��48   r�Q<�� �� 
.�3043 - 2995    ��
Q+J) 9
Q.�

@
w/ .�8�� 8�
L (�YO�d� �8��  � 0	� �Q�� `	
!�   
Q/ �.Q2

�QQQQ���  �QQQQ��� 	� 0�QQQQ�*<, 8�QQQQ~Spiroclypeus 

blanckenhorni, Miogypsinoides complanatus 
�!�G��   T Q) 8�|^ 	Archaias sp   ��
Q+J 8�) @
Qw/  

 �YO�d���A 8� ��!A � 0	� ��� 9�.�� 8� (�   �Q���1 �.Q2

  �Q� ��1�Q! �� ��  '     0	� �Q�� � Q� @
.Q2� .�Q!�/

���� ��1�! �/ n�/
� �.2   P�Q2� �Q��<R� .�Q!�/  9�Q,

=8�G� 0	����/ ��� 8� ��
<,:�� ���  
Spiroclypeos sp., S. Blanckenhorni, 

Miogypsinoides complanatus, M. deharti, M. 

ubaghsi, Austrotrillina sp., A. howchini., A. 

asmaricus, Praerhapydionina delicata, Kaphus 
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sp., Pyrgo sp., Quinqueloculina sp., Rotalia 

viennotti, Lepidocyclina sp., Bigenerina sp., 

Nephrolepidina marginata, N. tournoueri, 

Heterostegina sp., Asterigerina sp., Archaias sp., 

Elphidium sp., Elphidium sp1, Planorbulina sp., 

Sphaerogypsina globulus, Amphistegina lessonii, 

Polymorphidium sp,. Eulepidina dilitata, 

Schlumbergerina sp., Amonia sp., Spirluculina sp.  

 0	� �QQ���.QQ!�G�� ZQQ, 0	����QQ/ �8�58  ��QQ ��	)1965(, 

(Archaias operculiniformis zone)� 0	� 
�� Archaias 

asmaricus) 2B (Archaias hensoni sub zone )  *Q���J

 ��	q8�QQ/1967�.QQ2�� 0	� �(SB 23  Miogypsinoides-

Eulepidina) ( �=� ��X�� ?���X�'1997(  0	� 	 �.Q!�G�� 
Archaias asmaricus- Archaias hensoni – 

Miogypsinoides compalanatus  Assemblage zone 

) �0�8��<, 	 ��8I2009( ��  .�!�/  

  

��- �B��P�# ���" ��#����   

   �.Q2�� %/�Qd1 u�Q, �/ �2��c� ���  0	� 9�
G.Q�)  9�Q,

��0	� ��8
/ ��.2 0J � Q� @
.2� 	 �.2�� 9�,  (�Q,

��A 8� 9�,A  	B 	 ��! ��R�� �� 
�� �
! �/ :�!�/  

 ��AA  ��/�� ����� ��I�/ 6H/) �YO�d� �8�� ��	�;� 8�

 �(98�<�J ����� ��
�� 6H/ 	5/275   �.Q!�� �
G.� 
.�

 �'93    	 ��Q/�� ����Q� ��I�/ 6H/ �/ n�/
� 
.�5/182 

�� 98�<�J ����� ��
�� 6H/ �/ n�/
� 
.� P�!) �!�/

4 ��A 9�
G.� .(B � �8�� ��	�;� 8� ��I�/ 6H/) �YO�d

  �(98�<Q�J ����� ��
�� 6H/ 	 ��/�� �����5/172   
Q.�

 �' ���/59       	 ��Q/�� ����Q� ��I�Q/ 6QH/ �Q/ n�/
� 
.�

5/213    � ��
Q�� 6QH/ �Q/ n�/
� 
.�Q Q���Q Q�J �Q 98�<

��    =8�QS/ �QYO�d� �8�Q� ��A 	� 8� ����� 	� �
� .�!�/

�� �R�8�1 	 �.���� P�!) �!�/4.(  
  

��' ����["��- �� ����' ��# ��#A  �B   

 ��JJ��' ��'1: (Globigerina spp - Turborotalia 

cerroazulensis - Hantkenina Assemblage Zone)   

      �Q��X� �Q� �Q/ 	 ���Q�� ! �QYO�d� �8�� ��A 	� 
, 8�

    �Q� ��Q/�� ����Q� ��I�Q/ 6H/ �/ n�/
� 	 ��2�  .�Q!�/

� 0	� ��� 9�
G.�� ��A 8� �.2A �93 8� 	 
.�   ��QAB �

59 �� 
.� P�!) �!�/4.( 

  

H?� 4.  �B��P�# 9��'�� -���B& ��-��# A   � B 9��) \- ���� �� -����� ��- A  � 9�� 9�/� ���� �� -�����  ��- B(  
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 ��JJ��' ��'2: (Lepidocyclina- Operculina - 

Ditrupa Assemblage Zone)   

/ 	 ����� ! �YO�d� �8�� ��A 	� 
, 8�   ��Q��	8 �Q� �– 

  �Q� 98�<Q�J ����� ����L �/ n�/
� 	 ���/ ��1�!  .�Q!�/

� 0	� ��� 9�
G.�� ��A 8� �.2A �153  ��A 8� 	 
.�B �

165 �� 
.� P�!) �!�/4.( 

  ��J��' ��'3: (Archaias asmaricus - Archaias 

hensoni - Miogypsinoides complanatus 

Assemblage Zone)  

�8�� ��A 	� 
, 8�  ���/ ��1�! �� �/ 	 ����� ! �YO�d�

�� 98�<�J ����� ��
�� 6H/ �/ n�/
� 	 9�
G.� .�!�/

� 0	� ����   ��QA 8� �.Q2A �5/29    ��QA 8� 	 
Q.�B �48 

�� 
.� P�!) �!�/4.(  

  ��QA 	� �2��c� �� T�A  	B      	� �
Q� �Q' �Q! {HQ��

 	 �R�8�1 =8�i �/ ��A 	� 
, 8� 98�<�J 	 ��/�� �����

 �.������ ��/�� ����� ��I�/ 6H/ �� ���
& �� 	 �!�/

��2� ���X� )   �Q��� 8�Q|^ 
&�H/(Hntkenina sp  0	� 	

��   �QQ�8I NQQ� �8�<QQ! �.QQ2 Globigerina spp- 

Turborotalia cerroazulensis - Hantkenina 

Assemblage Zone    
Q, 8� 98�<Q�J ����� `	
! 	 ���/

� 0	� �/ ��A 	�� �8�<! �.23  �Q�8I Lepidocyclina- 

Operculina - Ditrupa Assemblage Zone     �Q� �Q/

 ����	8- �� ��1�! P�!) �!�/4.(  

 

����1�U��� !" � �#����� ��#  

��7�	 ��8
/ �� T� �YO�d� ��� 8�    #Q��/ 0�Qo<, ���Q,

Z'�OJ 	 
i� � ��/��8  8�<Q! �.����
�e 	 �.���� 9�,8 

 ��A �� �8�2+8*�8A  	6  �QA �� �8�2+8*�8 �B    �Q/ %Q�Y.�

:�;������ \�8 ���	
�/ \�8 9�, 6H/)4�.2�� 9�,  	

��	8� \�8 	 4�! �(4�<�2'	
� 6H/   �Q��' _Q�8)9�  	

���
� ����� ! 
�� �
! �/ (��/ 0��I P�!) 9�,5  	6 .(  

  

�����1�U���- �� �%� ������� ��#   ���J" ��J#

�]^�_" 

����1�U�� :`^/�&� � \"� � �6�4 ��#  

MF1(A)���?&a+ ��#. � "/: �/�/� ������" :  

      ���Q.��W� 9�Q,
$� ���
� �� �Q�' 8�Qd/ �8�Q2+8*�8 ���

 �QQ ���Globigerina  M QQ� #QQ��/ .#QQ�� ��QQ! P��QQ�1

�� �.��
��� 0J � ��� 	 0�.�����!�/  P�!)5  .(   

: �.�   9�Q,
$� ���
� 8�|^ �8�2+8*�8 ��� �8�/ ��7�	

  QG� 	 �Q.��
��� � ��� �0�.��W�   k8*Q/ 9�Q,
$� ���
� ��

   �Q� *Q�
L NQG�) 	 N�. /    9�Q,
$� ���
� 8�Q|^ .�Q!�/

 QQ��/ ��QQ.��
��� �QQ ��� �QQ/ 0�QQ.��W�Q ��QQG� 	 �QQ���*�8 #

#+��   0�Q�� �/�Q�8 9�Q, ��Q ,�  	 ��8J �u8q :��
Q! 9

�� ����8� 4��
� 98�!   ��O�Q� 	 0�.Q2'�/) �!�/1989 h

  �0�8�QQ�<, 	 N��QQ��'2004 h �PQQ����2000 8�QQ|^ .(

	80�    9�Q,
$� ���
� 	 *Q�
L NQG�) 0	�/ 0�.��W� 0�8��

 �Q� 0��� �8 98�� ��^�� ��
�� �^ #2�*<, k8*/  �Q,�

 �0�8��<, 	 N����')2004   �Q��	�
� 	 8�Q|^ ��
& �� (

���QQ�8� %QQ�<� :��
QQ! ��QQ)	 0�QQ.��W� 9�QQ,
$� ���
� 

6�/ 9��8q)  �� 
Q1200    �Q� 0�Q�� �8 (
Q.� �Q,�   �PQ��)

2000���� ���	�
� .(, 0�Q�� 0�.��W� 9�   :��
Q! ��Q ,�

      _Q' =���Q)�� �Q�O�1 6,�Q' PL��Q^ �Q� 	 %�<� �8 9�

�� �� ���� '  �0�8��<, 	 8����)2004( .   PQ� �Q��	�
�

 0�QQQ�� �8�QQQ2+8*�8 �QQQ�� 8� �QQQ�,J 9q
QQQ�� ��QQQ ,�

   �Q� 9q
Q�� ZQ' �d�;� 	 ����� ���� ��	8��, .�Q!�/  ��

(��8 �/ �d�;� Z' 9q
�� ��
& �d� 
�� 98�a� Q���� 

�����& ����� )SWB( �� �8�!� �0�8��<, 	 N����') � '

2004QQQ�� .(QZQQQ, �8�QQQ2+8*�8 ��8� SMF3  �QQQ /
<' ��

�8�2+8 �8�<! 9�1  �0�2��	)1975  �8�<Q! �8�2+8 �(8 

QQ� 	 0�.QQ2'�/)Q ��O�1989 (	RMf5  QQ����)Q �P2010 (

 �Q�       u8q 6QH/ �8�Q2+8*�8 �Q�� P��Q�1 :�Q;� .�Q!�/

�]�^ ��� 
, 8� 	 �!�/     ���Q�� ! �QYO�d� �8�Q� ��QA 	

    �Q� �Q/ ��Q/�� ����� ��I�/ 6H/ �/ %�Y.� 	 #�� ��!

�� ��2� ���X��!�/.  

  

MF2(B) :  ��J#. � "/: �/�/� ���A�� � ������

�&��?&a+  

   ���Q.��W� 9�Q,
$� ���
� �8 �8�2+8*�8 ��� ��i� 9�*)�

 �Q ��� Orbulinid, Turborotalia �Globigerina   P��Q�1

�� .�,�     
��Q� �� P�Q�.� �8�Q2+8*�8 �Q�� ��
� 9�*)�

 �QQQ ��� NQQQA�' NQQQ�. / 	 ���QQQ.��W� 9�QQQ,
$� ���
�

Eouvigerina �Textularia �Lenticulina QQQQQQ�'� 	Q ��X� 

�QQ�  =8�QQS/ 0J �QQ ��� 	 0�.QQ2'	 M QQ� #QQ��/ .�QQ!�/

�� �.��
���  ��Q/�� ����� 	� �
� 8� �8�2+8*�8 ��� .�!�/

 �8�� 8�
L 98�<�J 	 P�!)5  .(   

: �.�      �/�Q�� �.Q2�� 9�Q��� m�Q;O �/ �8�2+8*�8 ���

MF1 ��     	 0�.Q2'	 M Q� #Q��/ �Q' =	�$1 ��� �/ �!�/
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6�/ 0�.��W� 9�,
$� ���
� `� 1 =�YdL 9�8�� 	 ���/ 
1

�� �.2�'��/     
Q/ �8�Q2+8*�8 �Q�� .�Q!�/ Q���Q�  Q)Q �����

� �A �R�8�1 �
� 	 ��/�� ����� ���.�� 6H/ 8� ��� !

 ��/��-  Q�J      9�Q�8q 8� �Q� �� �Q)�1 �Q/ 	 �8�� 8�
QL 98�<

     �Q/ n�Q/
� �8�� 8�
QL �Q�GL �8�2+8*�8 �/ #G2� 9
.<'

����� 	 ��	
�/ \�8 ����./� #<2L 	 �]�^ 9�.��  �� 
Q1

�����& ����� ����L (SWB)     �8�Q2+8 *Q�8 �Q�� .�8�� 8�
L

Z,�8� SMF3   �8�Q2+8 �Q /
<' �� �8�<Q! 9�1   �0�Q2��	)

1975�<QQ! �8�QQ2+8 �( �88  ��O�QQ� 	 0�.QQ2'�/)1989  (

	RMf 5   �P����)2010�� (    8� �8�Q2+8 *Q�8 �Q�� .�!�/

��A 	� 
, .#�� ��! ���� �YO�d� �8��  

  

����1�U�� :�   � 0��J��� )J*�) �&� " \"� ��#

(0�� ���+  

MF3(C):  ������–   �/�/� (���J���A:) ����?+

    � �% JC� ��J��+ �J� b�U� ( ^� # ��#. � "/:

 V'�&:(�% � A? ��% c^ � �% � ^�"�&)    

     �.Q��� �Q/ 9�Q,
$� ���
� �8 �8�Q2+8*�8 ��� ��i� 9�*)�

 �Q ��� ?��� 	 ����' ��O��, )Eulepidina  �Operculina 

	 Heterostegina (  P��Q! 0J ��
� 9�*)� 	 ���� P���1

Textularia  �Nephrolepidina *QQQQQQQ�
L NQQQQQQQG�) 	 

�� (������.�O)  *�8 �Q�� �Q ��� .�!�/   	 #Q��
��� �8�Q2+8

0�.2'	 M � #��/ Z, #��   0��Q/ k8*Q/ �)�1 �/ �� A

P�2� ������ k8*Q/) �,  Q� 	� �� 
Q1Q��� Q�Q Q/ (
.Q 
�Q Q��Q� 

�QQcG&  �0�	�QQ�' 	 9
QQG��) 9�QQ /1971  M QQ� #QQ��/ (

0�.21���    P�Q!) #Q��5     �Q/ n�Q/
� �8�Q2+8*�8 �Q�� .(

�� 98�<�J ����� ��
�� 6H/.�!�/  

 : JJJ�.� ��QQQQ�	���O 8�QQQQ|^ ��� ��)Eulepidina , 

Nephrolepidina(   �QQ/ ���QQ�' 	 k8*QQ/ 9�,�QQ�.�O���� 	

  ?��QQ� �8��QQ��)Operculina , Heterostegina(  �QQ$^ 	

 :��
QQ! ���QQ�� �QQ.��
��� �QQ ��� NQQ� 8� (�QQ+ ���QQ!

       #Q�� :Q��.� �Q1 ZQ' 9q
Q�� 	 4�Q�
� 98�Q! �/ ����8� 

 �PQQ����)20109
QQ��	) 	 ( �0�8�QQ�<, 	 ��QQc�2010 - 

2006, .(Z������	���O ��)	 �� A  �Q/ �,��.�O���� 	 �,

0��� �� P�!�� ,�(��8 9 8� �8�2+8*�8 ��� 98�a�

  �Q� ���Q�� \�8 N�1�����O� 98�� 0	� �Q!�/   �
� �1�Q,)

1980 �1983 h �
� �,�,1996 h �?�O�,1999h  �N2�G�

2005 h �0�8�QQ�<, 	 �QQ��/2007 h �0�8�QQ�<, 	 ����QQ��
/

20098�|^ .( ���	���O��� Q,Q9�  Q�'Q��� ^Q Q'�Q� �� 

�1#2�� ���  �8�Q2+8*�8 8�  ����Q�  Q^��Q�� 0	�  Q�Q 98�

 �Q� Q!�/Q�    �����Q��
/ 	 ��8�Q')2003 .( QO��QZ  Q���Q0�  	

�$^���! 0J (�+�, ��G� N� :�;�  9�Q�8�  ��Q/  �Q/ 

9q
�� :��.� �1 Z' 	 8�
L  �.�
Q� 8�  
Q��  �dQ�  ���Q�� 

9��� �#�� Z,�� A k8*/ 9�,�� �����	���O  �d2� 	

	   9�,�Q! �,�Q�.�O����  
Q/  (�Q�8 98�aQ� 8�  �Q�^�� 

 NQ�1�����O�  #Q��    �0�8�Q�<, 	 �Q��/)2007(.   �Q��	�
�

      9�Q,
$� ���
� �Q ��� ���Q�8� 4�Q�
� 98�Q! �/ =���)��

   aQ$ �  ��O�Q�, k8*Q/8�� )Eulepidina �Heterostegina( 

6H/ 8� �8�2+8*�8 ��� P���1 �� �'�^  \Q�8 u8q 9�,

�L ��/ ������  9��Q� ����� ����L 	 �����& ����� 
�j�1 ���

���!�/  �0�8��<, 	 	
�	8)2002.(      8�Q|^ �Q/ �Q)�1 �Q/

 _QQ' 9�QQ,
$� ���
�   QQO��, �8��QQ�� �QQ/ k8*QQ/ 9�Q 	 ��

#2�*<,  (�Q�8 �Q��� �8�2+8 *�8 ��� 8� 8��  8� 98�aQ�

 6H/Distal �� ����� \�8�!�/    �0�8�Q�<, 	 N��Q��')

2004  ZQQ, �8�QQ2+8*�8 �QQ�� .(��8 �8�QQ2+8  �8�<QQ!7 

 ��O�QQ� 	 0�.QQ2'�/)1989�(  �8����.QQ�� �8�QQ2+8 *QQ�84 

 �0�2��	)1975(  	 RMF9) �P����2010�� (.�!�/  ���

.#�� ��! ����� ! ��A 	� 
, 8� �8�2+8*�8  

 

MF4(D):  ��#. � "/: �/�/� ���A����� ����?+

U"Q dPAF � H?� �U�^ 
��%X ( ^� # 

  8�QQ2+8*�8 �QQ�� ��QQi� 9�*QQ)��8 � Heterostegina  	 

Rotalia viennoti 	 �QQ�� �O�8�' *QQ�
L NQQG�) P��QQ�1 J

�� �8 �8�Q2+8*�8 ��� ��
� 9�*)� .�,�Lepidocyclina, 

Textularia  Amphistegina,  	Miogypsinoides  P���1

��    Q� 0J �Q ��� 	 0�.Q2�� M Q� #��/ .� ,�Q �.��
��

��.�!�/  

 : JJ�.�    �QQ/ *QQ�
L NQQG�) 0�	�
QQ� 8�QQ|^  ��
QQ<,

  �Q�� �Q ��� �/ ��O��, 9�,
$� ���
�    :�Q;� (�Q.��
���)

�QQ� �� QQ��� �8 ���QQ�� \QQ�8 P�QQ! �QQ��� `��QQ�� .�QQ '

������	���O�8���� �/ �,(J 8� Z�H] 9  �Q/ %<� Z' 9�,

  �Q� #Q2�� I�/ 8�� =�! 	 98�! �Q  '   �PQ��)2000 .(

��� �O�8�' *�
L NG�) 8�|^Z, 	 ��O�1	8 �/ J  ��Q� �� A

 ��QQ)	P�QQ2�QQ� {+�QQ! 9�QQ,QQQ� �0�QQ�I :�;Q �� 0��

(��8   9�Q�8� %Q<� Z' :�;� 8� �8�2+8*�8 ��� 98�a�

 �QQ� �QQ� #<QQ� �QQ/ ��QQ/�QQ!�/  �8�QQ���)201 8�QQ|^ .(

  0�Q�� Z�H] �8���� �/ P�! 9* O 	 ���� 9�,
$� ���
�

    6QH/ �Q/ n�Q/
� 	 8�� �9q
�� 6��*�� �� ,�Proximal 
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   �Q� NQ�1��	*� 98�Q� � � 	 ����� \�8�/ �Q!   	 �Q��/)

 �0�8��<,2007   ��/�Q �/ 0	� 0��Q � �/ 98�� � � ��� .(

  �Q� 8�
QL N�1�����O� 0	� 	 N�1���� 0	� ��/ 8�  .�
Q��

�� �8 
v� �8�� ��	�;�6H/ �/ 4��Y� 0��1   � ���Q� 9�Q,

) ��I�/ 8��8�� 0	�40 - 80  (9
Q.�    �0�8�Q�<, 	 �Q��/)

2007  �Q�, P�Q! 9* O 	 �8�.� 4��!� 8�|^ �/ �' ( ��O

 ��)	 0J 8� *�� ���W�8�� 9�,
$� ���
� 8�|^ 0���� �'

.#�
� 
v� 8� �8��  n�/
� �8�2+8*�8 ��� P���1 :�;�

  	 ���QQ�� \QQ�8 �QQ/ZQQ, �8� RMF-9 �PQQ����)2010(  	

  �8�<Q! �8�2+87    ��O�Q� 	 0�.Q2'�/)1989 (	 SMF4 

) �0�2��	1975( ��.�!�/   ��QA 	� 
, 8� �8�2+8*�8 ���

��! ����� ! .#��  

  

����1�U�� :e0�� � !" ��# (Sand shoal)  

MF5(E) :( ^� # ��#. � "/: �/�/� ������2   

    �Q/ ��O�Q�, 9�Q,
$� ���
� �8 �8�2+8*�8 ��� ��i� 9�*)�

 � ��� ��O��, �.��� 	 P�! 9* O 	 ���� �Z�H] �8����

Rotali viennotti� Heterostegina �Amphistegina 

�� P���1�*)� .�,� *�8 �Q�� ��
� 9 �8�Q2+8   NQG�) �8

��� �O�8�' *�
L�� P���1 J  0�.Q2 �
� M � #��/ .�,�

  .#�� ��! P���1 �.��8���� 0�<�� �� 0J � ��� 	  

: �.� _�� 9�*)� �Q ��� ����8� 9�,8�� Amphistegina 

 �Z�HQQ]Rotalia viennotti  8� NQQA�' 9�,�QQ�O����� 	

(J  �Q�8�� 8�
QL %<� Z' 9�, )  	 8�Q���  �0�8�Q�<,2014 (

 �
Q� �(#2�*<, 	 8��a$ � =8�S/) �,��O�1	8  9�8�� 9�Q,

(J 8� ���� =� 5�*1(J �%<� Z' ���+ 9�,   �.$Q!J 9�Q,

)0 – 40     �Q��� 9	8 
Q/ ��^�Q� �Qcd � 8� (9
.�  9�Q,

 ZQ, 	 _�8 9	8 
/ ��1� /
'     _Q�8 ��Q/ %&�Q � 8� ��Q A

�QQ� #QQ2���QQ  ' )PQQ��  �2000 .( ��
QQ�1 �QQ/ �QQ)�1 �QQ/

���.���8�2+8 �8�    �PQ����) :Q��1 �Q,2010  	 0�Q2��	 �

1975 (   %Q<� ZQ' :�Q;� 8� �8�2+8*�8 ��� )Shoal (  �Q�

 ��QQ!�^ 8� 9��QQ� ���QQ�� ��QQ��L �� 
1I�QQ/ 8� 4�QQ! � QQ�

  �8�Q2+8*�8 ��� #��/ �� �� �/ �)�1 �/ 	 �8�� 8�
L �
$1W�

�� �8�� �<' P� �� 	 P� �L�� �0�.2 �
�  �Q/ 4��Y� �!�/

 �.2�'���/ ���� I�/ 9q
�� �/  9�Q,
$� ���
� ��)	 .�!�/

 9�,
$� ���
� ��G� 	 Z�H] �8���� �/ P�! 9* O 	 ����

   8�Q� 	 9q
Q�� 
� �d�;� 8� �.2�� ���� ����' 	 k8*/

6�/�� 
1:�;� ��/ �
� �8�2+8*�8 ��� .�!�/ \�8 9�,

�� ��	8� \�8 	 ����� 	 �!�/ ZQ,�8�  �Q/ RMF 26 – 27 

  �PQ����)2010 (Carbonat sand Shoals and Banks � 

 �8�<! �8�2+83 � /
<' 	 6 )�O�� 	 0�.2'�/  �1989 (

 �8�<! T����	
���11  �0�2��	)1975 9�� �8�2+8 (

 ��Barrier- beach)( ��  ��QA 8� �8�Q2+8*�8 ��� .�!�/A  

.#�� ��! ����� !  

  

����1�U�� :��&��� \"� � !" ��# �"�� `��)  �/

('�� ��2, � 

MF6(F)�?PAF ����%&�� : 

      ���� P��Q�1 *Q�
L NQG�) �8 �8�Q2+8 �Q�� ��i� 9�*)�

    ZQ, �Q/ 0J 9�*Q)� 	 #��
��� �8�2+8*�8 ��� #��/ .#��

����2A .#�� (������8� 4�S1�)  

: �.� NG�) �� �+
/� / 
�e 9�,  �.��� 9�8�� �' � /

0��� � .2, �/WL 0J �Q!8 9��O� 98����� �� ,�   �Q/ �Q,

�<A��  �Q� ���Q�8� p1�
� 	 �,8 �Q!�/ )�.� ���/ �Q � 	 0 �

2004(� �A �����) .   �Q�� �G��Q) @
.2� ��� 	 ��� !

�1 
����� �8�2+8*�8  �Q��' _Q�8 :�;� 8� 0J #2��9� 

 �d� 9I�/ 8� (�� �/ 	8 0��I)���� �� �����.�!�/  ���

 �8�QQ2+8*�8ZQQ,�8� �QQ /
<' �8�QQ2+8 �8�<QQ! 9�5  	

�Q�� T����	
��Q��.Q! �8��Q�8�< 7  Q��	)Q �0�21975( �

-15 RMF  �PQQ����)2010 	 (  �8�<QQ! T�QQ���	
���6 

)�O�� 	 0�.2'�/  �1989 (�� :c� �8�2+8*�8 ��� .�!�/

��A 8�A  .#�� ��! ��,���    

  

MF7(G) :����%&�� 0/��� 

 0�)
� �� P��' 8�d/ �8�2+8*�8 ���(�A8�A 9�, ���

<�� �����/ 0J � ��� 	 ��! P���1 
� �.��8���� 0�

 PS.� #��/ �8�2+8*�8 ��� �8�/ ��7�	 .#�� ��!

�� ���1��/ `�� ��, �,�
<, ��� 	 ���)
�.�!�/   

: �.�    �Q<' @
.Q2� �8�2+8*�8 ��� �� �� �/ �)�1 �/

_�8 �/ %�Y.� �.!�����' 9�,�� 9�  P��Q�1 P;� .�!�/

_�8 `�� ����� 0��I P+�� 	 �� #�� �,�!�/  �P����)

1982 .(_�8 `�� ����)8� =���)�� �����/ �,   (�
,�Q�/)

     P��Q�1 9��Q� ���Q�� �dQ� 9I�/ 8� �
$1W� ��!�^ 8�

����!  �0�2��	)1975 .(  �8�Q2+8*�8 ��� ZQ,�8� RMF 

15 - 12   �P����)2004(  �8�Q2+8 � /
<' 	  �8�<Q! 9�6 

 ��2 )�O�� 	 0�.2'�/ �1989 (   �Q/ 	8 0�Q�I :�;� �/ 	

��� #G2� ���� �     ��QA 	� 
Q, 8� �8�Q2+8*�8 �Q�� .��!

  .#�� ��! ����� !  
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H?�  5.   MFA
  ������" �/�/� ��#. � "/: ���?&a+.   MFB:  ������ ���A�� � �/�/� ��#. � "/: ���?&a+. MFC:   ���J��� –  ���J�?+ 

(������A:) �/�/� ��#. � "/: ( ^� # �% C� �% � ^�"�&) �  � A? ��% c^(�%. MFD:  ����?+ ���A����� �/�/� ��#. � "/: ( ^� # ��%X H?� 

� dPAF U"Q. MFE:  ������2 �/�/� ��#. � "/: ( ^� #. MFF: ����%&�� �?PAF. MFG:  0/���  ���J�%&��.  MFH:   ���J�?+ –   ���J���2 

�/�/� ��#. � "/: ( ^� # � '�&a���+.  

  

MF8(H) : ���JJJJJ�?+– /� ���JJJJJ���2 �/�

'�&a���+ � ( ^� # ��#. � "/:  

  ��O�Q�, �.��� �/ 9�,
$� ���
� �� P��.� �8�2+8*�8 ���

 �Q� ���W�8�� 	   P��Q�1 9�Q,
$� ���
� .�Q!�/   �Q/ ��Q ,�

   �8 �8�QQQQQ2+8 �QQQQQ�� ���WQQQQQ�8�� �8��QQQQQ��Pyrgo� 

Quinqueloculina � Austrotrillina , Miliolid P��QQQ�1 

��   �.Q��� �Q/ 9�Q,
$� ���
� 	 � ,�  �8 ��O�Q�, Rotalia 

viennotti  	Miogypsinoides  �Q� P���1   9�*Q)� .�Q,�

  �QQ�� �O�8�' *QQ�
L NQQG�) ��8 �8�QQ2+8*�8 �QQ�� �QQ�
� �J

 QQ+ =�QQYdL 	 �	��QQ�
/ ����	
.QQ��� ��QQ�X� �'�QQQ! �
Q ��

�$'	��� P���1 9�   0�.Q2�� �8�Q2+8*�8 ��� #��/ .�,�

�� �.�8���� �1 �.��
��� 0J � ��� 	 0�.2 �
� �1.�!�/  

: �.�        0�Q�*<, 8�Q|^ �8�Q2+8*�8 �Q�� �8�Q/ �Q�7�	

�� ��O��, 	 ���W�8�� 9�,
$� ���
� ���O� ��+ �' �!�/

     �� �	
Q� 	� �Q�� #Q2�� 9�
Q/ s�� � �d�;� :��
! 
/

   �Q� ZQ, 8�Q '8� (��O��, 	 ���W�8��) �,
$� ���
�  .�Q!�/

9�,
$� ���
� �/ �8���� ��O��, (J���, �/  98�Q!  4�Q�
� 

�8�	 ��� 9�,
$� ���
� �/ �8����  ���WQ�8�� (J 9�Q,  ZQ' 

%<� ����I 	 98�!9�, 
1I�/ �8  9�
Q/  #Q2��  (�QH.�� 

���  '  �P��)2000 h �0�8��<, 	 	
�	82002 h  9
Q��	

�0�8�QQ�<, 	 ��QQc� 2006 .( 9�QQ,
$� ���
� ���QQ1 8�QQ|^

0	�/ 	 8��a$ �(��8 �� �'�^ a$ �  ��Q/ 0��I 8� 98�a�

A �QQ/QQQ+
QJ 6QQ'� 	 ���J (Q07�2QQ�1���� 0	� 8� 8��Q N

���!�/  �0�8��<, 	 	
�	8)2002.( Z, 0	� N� �/ �� A

    �Q� I�Q/ �'�Q�� 0J 8� 98�Q! 0�*�� �' ��I�/ 8��  �Q!�/

�� ���� #G2� ��Q!    �0�8�Q�<, 	 	
Q�	8)2010 h  9
Q��	

	 ��c�  �0�8��<,2006  	 �0�8��<, 	 ������2008.(  8�

 ��)	 �8�2+8*�8 ���Rotalia      ZQ' :�Q;� NQ� {+�Q!

8�|^ 	 9q
��
� 	 %<�Miogypsinoides     98�Q! 
���Q�/

<' %<� �4��
� �� 
.50 �� (J 
.�  �PQ��) �!�/2000 .(

 �d� ����L �� 
1I�/ �8�2+8*�8 �������  ���/ 9��� �����

 	 ��/ 0��I �/ %�Y.� 	Z,�8�    �8�<Q! �8�Q2+8 � /
<'4 

��O�QQ� 	 0�.QQ2'�/)1989(� QQ /
<' �8�<QQ! �8�QQ2+8 �7 

 �0�2��	)1975	 (     �Q/ 9�Q�8� �
Q$1W� �8�Q2+8 �Open 

marine platform) facies or Shallow undothem (

 PQQ����RMF 13   �PQQ����)2010 (�QQ�.�QQ!�/  �QQ��

.#�� ��! ����� ! ��A 	� 
, 8� �8�2+8*�8  
  

� !"���� 0%" � ����� ��#��/=2  

� � (��898�a� 	 ��� '�
� �8�2+8�, 8� #���
� 

�1� /
' �/ ��' 8�& :��1 :��
! �����.�1 	 =�
��g1 

�I�&Q� �Q=� d�Q) �Q��� (J (Eustatic) 4
. ' 

����!  �0�8��<, 	 8����)2001  	 �0�8��<, 	 �����
/

2009.( ��A 8�9�,A   	B 
/����  �����	
��� =�YO�d�

Z'�OJ ����� !)0�2'�1 ��, �/��8 #��/ ��,@
w/9�, 

�8�2+8*�8 9��<� =�
��g1 	 (?��� 8�<! ��,8 

 ��A 8� �8�2+8*�8A  	6  ��A 8� �8�2+8*�8B  ��
Y�

���
� P�!) 9�,5 �1 9:�;� .( ����� ! �/��8 9�,

�� 
�� �
! �/ ��!:�!�/  
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�&� � \"� � !"Outer Ramp   

  9�QQ,
$� ���
� �QQ��	�
� �QQ/ :�QQ;� �QQ�� �.QQ2�� 9�QQ���

 9��8q 	 0�.��W�6�/ �� 
1200  �Q� {H�� 
.�  .��Q!

��	�;� 8� ��	
�/ \�8    8�
QL ���Q��& ���Q�� ����L 
�� 9

�8�2+8 	 �8��M � 0J 8� 4	��.� 9�,���� N,J   �Q/ *Q�8

��I 0��� ��
<,   �Q� ���Q! 	 ��8�Q� 9�,   �Q�<) �� .�Q!�/

 �Q� �' �1���)��      ��Q  ' #Q2�� :�Q;� �Q�� 8� �Q ���1

y $QQQ�� ��'�
/ ��QQQ,
X	���
/ ��QQQ, �QQQ$'	� �QQQ,��� 	 9�

�QQ� ���QQ.��W� 9�QQ,
$� ���
���QQA 8� .�QQ!�/ �8�QQ� 9�QQ,

�YO�d�,MF2   MF1     #Q�� ��Q! �.Q�� :�Q;� �Q�� 8� 

P�!) 9�,5 �1 9.(     

  

 H?�6. - ���� �������
 � <��2�U����1��# �  !"���# �����  ��- ��A  
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 H?�7. - ���� �������
 � <��2�U����1��# �  !"���# �����  ��- �� B 

  

�&� " \"� � !"Middle Ramp   

   �Q��	�
� �Q/ :�Q;� ���  NQG�)   �Q�� �O�8�' *Q�
L 9�Q, �J

 �8��aQQ$ � 9�QQ,
$� ���
� �8WQQ�I ��O�QQ�, 9�QQ,
$� ���
�

a$ � 9�,��O�1	8 �Q��<� 
��� 	 NA�'8��  6Q'	8 9�Q, 8��

�� {H��      �Q�� {+�Q! 9�Q,
$� ���
� �Q�<) �� .��Q!

����QQ�	���O �:�QQ;���QQ, (� ��QQ��O	
$� 	 � ��QQ��O��) �

�,�QQ�.�O����  (�QQ �O�'
�� 	 � �7.QQ�	
.,) �� �7.QQ2�$�J �

�� 0�.��W� 9�,
$� ���
� 
.<' 8��c� �/ 	 ���O�1	8 �Q!�/ 

 �0�8�QQ�<, 	 ����QQ�
/)2009.(  
QQ/�QQ���  �QQ��	�
� 	 8�QQ|^

u8q %&� � k8*/ 9�,
$� ���
�   (� ��Q��O�� 	 � �O�'
�	�)

���<� 	5� 9�,     8� ���Q�� \Q�8 �.Q2�� =�QY<R1 ���O�1	8�

��QQ! �.QQ�� NQQ�1�����O� 0	��QQ��  �0�8�QQ�<, 	 ����QQ�
/)
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Plate 1: A; Globigerina sp. (Transverse section; Mn A, Depth, 3638). B; Catapsydrax dissimilis (Transverse section; Mn A, 

Depth 3638). C; Hantkenina sp. (Oblique section; Mn, A, Depth, 3597). D; Globigerina mexicana (Oblique section; Mn A, 

Depth 3636). E; subbotina sp. (Oblique section; Mn A, Depth 3636). F; Globonomalina sp. (Oblique section; Mn A, Depth 

3638). G; Orbulinoides sp. (Oblique section; Mn A, Depth 3688) . H; Turborotalia pomeroli (Oblique section; Mn A, Depth 

3626). I; Striate uvigerinid (Genus sp1) (Oblique section; Mn A, Depth 3626, 3636 ). J; Dentoglobigerina yeguaensis (Axial 

section; Mn A, Depth 3636). K; Globigerina praebulloides (Axial section; Mn A, Depth 3636). L; Zeaglobigerina 

ampliapertura (Oblique section; Mn B – Depth 3184.50). M; Lenticulina sp. (Axial section; Mn A, Depth, 3438). N; 

Heterolepa sp. ( Axial setione, Mn B, Depth 3264). O; Haplophragmum sp. (Axial setione, Mn B, Depth ,3072). P; 

Eulepidina elephantina., ( Mn A, Depth 3525). Q; Lepidocyclina sp. (Axial section; Mn A, Depth 3488). R; Nephrolepidina 

marginata (Axial section; Mn A, Depth, 3412). S; Nephrolipidina tournoueri (Axial section; Mn A, Depth 3412).T; Archaias 

sp.(Axial section; Mn A, Depth  3416.50). U; Praerhapydionina delicata (Axial section; Mn, A, Depth 3416.5). V; 

Eouvigerina iranica (Axial section; Mn B, Depth 3193.6).  
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Plate 2: A; Amphistegina cf lessoni (Axial section; Mn A, Depth, 3505). B; Miogypsinoides complanatus ( Transverse 

section; Mn A, Depth 3414. C; Heterostegina sp. (Transverse section; Mn A, Depth, 3499). D; Heterostegina precursor 

(Transverse section; Mn B, Depth, 3032). E; Amonia beccarii (Transverse Section; Mn B, Depth 3032). F; Dendritina rangi 

(Axial section, Mn B, Depth 2998). G; Austrotrillina howchini (Axial section;Mn A, Depth, 3426). H; Pyrgo sp.(Equatorial 

section; Mn, A, Depth 3471). I; Amphistegina cf. conoides (Axial section; Mn A, Depth, 3505). J; Sphaerogypsina globula 

(Equatorial section; Mn, A - Depth 3437). K; Chilostomella sp. (Axial setione, Mn B, A, Depth 3180,  3577). L; Discorbis sp. 

(Oblique section; Mn A – Depth 3436). M; Elphidium sp. 1 (Transverse section; Mn A, Depth 3433). N; Spiroloculina sp. 

(Axial section;Mn B, Depth 2995). O; Rotalia viennotti (Transverse section; Mn A, Depth 3465). P; Valvulina sp. (Axial 

section;  Mn A, Depth 3436). Q; Textularia sp. (Axial section, Mn A, Depth, 3560). R; Planorbulina sp. (Transverse section; 

Mn, A,  Depth 3437). S; Victorela sp. (Axial section, Mn 312, 3447). T; Eulepidina dilitata, ( Mn 312 , Depth 3497). U; 

Spiroclypeous blankenhorni (Axial section; Mn B, Depth, 3043). V; Heterostegina sp (Axial section, Mn, A, Depth, 3505). W; 

Operculina complanata (Axial section; Mn B, Depth, 3043).  
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