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 ��/�� (� ;' @�� �
HI !(�� � !(�� F���  >�7 6Q�0�/�0
 ;$K J�AB GHI ;7�� 6��L������� ;<0�=� (�P�� ;7 .��(

 q����� )(�^ ;7 G�/�7 ���<"11 ;��a� ;7  ����I (�P��
.�� 8�A/�� 6���  ��) ;��a� �H ��/7�11  8I �7 (;��a�

 .���� 6����	9 �0�a/X� ����0I �� �" �� ���� ��/-�
 ���X100 ;��a� �� ��� ���� ��R � ��9 ����  6�H 
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���� 6(����� �� F� )�(s !�� ��9 ;7 (�' �$� .
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������ >�( �$� ��[�H .@��  8I �7 ��/-� >�( �� �"
 �@
�� ��[ @�S� �� �<7 G�/�� ���� ��� @�� ;�U�-'�

;��a� �q�� �7 ��:
 �� FX &�� �( �L������� 6�H  .��'
q�� ��/7� @�� �/�7  ;' @�� ���� !��� ;7�t"  �(�� 6�H

 ���� 6��X j�b (� � G�R #r� � ��� ��R �P�
��) �/<�^ G�/80  �� ��/-� 6��7 ����� ;/A$( ( �^(�

G0�  S���� �=5 �7 6�H230 �125  �63  ���L/�� !��
��
G0� .�$��� �	7 �	�/� +�	f� (� ����L/�� (�7 �H �� #% �H1  

;��a� �" ���� ���� (��5 G0� S���� (� ����a�5�7 6�H  �7 ��H
;��a� �R�7 .���� _A��  q�( @A� 6�H /�� (� �" ���

G������/0�2  @$��� (� .���� &�a" u:��' �" ��� ���� (��5
 (��5 ;<0�=� �(�� � G�R G0� ;� �H 6�( �7 ����a�5�7 ����
 &'�� (� �$����� �� #% ��� G�% 6�H ;��a� �� .��/���

 �$��g" 6��( 6Q�0�/� `H�U%SEM  �$��� ;��"
)Plate1(.  
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2    ultrasonic cleaner  
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 � 6��� �w�R �� #%20 
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 )�<0�=� &�� � �$(� ���� ���L/�� ~��� q�� ���</�� .���

�7 �
����(� ���� !�&�� ;=7�( �$�$(� 6���(�����0�% �7 F
�
;B�X �� �(�R �*$�A" �
����(� ���� �7 � J�D/-� 

�) .�(�� M�
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 �!U�-'� !�&�� )����e" !��� !��� F�0� ;7 �
����(� ����
 6��7 ...�  �$(� �=� )����e" �6(�S�7��( ��� ��$�ST ����
 ;9�" �7 ����� �� (��5 ���L/�� �(�� �=�f� W$��� ��-L"
 � 8I �=� )����e" ��h�" @f" ��R �
����(� ���� ;
�$� ;7

-H J�	5� !�&�� ;7 ;/-7�� &�� ���� �$� ���� �LX � ��/
 .����7 �� 8I �=� )����e" � 8��( ��� �6(�S�7��(
 �7 ��:
 !U�-'� !�&�� ��-L" 6��7 �t�$� (� M��� �$��7
 ���L/�� &�� G�/�7 6�H�L������� V$�"��(�� �� �
����(� ����

��. ��a" �����0I :�� (� ��9��$�H�6 0�%�Q�0��$
�  ;'
�7�6 <"��� 0�%�������# -L" ��� f��=�  ���L/�� �(��

� (��5�  ����� � �(�   !��"  ���� ����� ;� (��7 F
� 
)AOM0�% �(�j����  6�H (�$��$)MP� � (�@�:'�/   �H
)PHY�9 (6 ��� ]13[.  

AOM )���(� �����
� 7� :(F
� ���I " )(�^ �� ;7���  �
� j�L�$�� ��  ��� (��D� .AOM D/-��u�a  ;7 ;/-7��

e"��)�� (� 8I �=�$� �@� ��( �(�S�76  �7 ���aH {����

��!�& -'��!U �%�$� ��� (�$W �$��X� ;a�� �" �$��X�1 
� �/�7 @b�LX i
�7$� ���(� �����
� ��  ���.  

MP )0�%�j����  6�H (�$�(�$ : ���I�� F���$;0Q:���  ��H 
�'�$��(�/ 	R�� �/�I� ���� ;/��%����L�H . . � � .� ����. 

�������� ���" � � F
�$� ���(��J- �H !���  $��� ���H�W 
Q�0�'�$
� f� ��=� �@� .  
PHY )��@�:'�/ �H(��a" F��� :� "�(s�  �� ;' @��

f��W 
�R�  ;B�X �(����� ���� .$� ���R ����  6�H 
( ���7$�;� "�'�+�
 �0�% � (�r�� �  �� �7 (� �( �H  ���� .  

 % )�<0�=� (� G�
L" #�������0�% ��� ;� � �
$Q�0���0�
 ���$���(PF-1, PF-2, PF-3)  F
�)5.( 

 ;� �*-� (��X M��� �7 ��-�������0�% G�
L" � ���<"
F
� �7 �0I ���� F��� ��	^� �^��
 �� ����(AOM) �

��������0�% (MP) )�
�R �^��
 �PHY( ��L/�� ��  ��
;D*E ��76  6�H �(����/�� ]14�13[ �t��.@��� � e"���  (�

0�% ����������# '�" ��{ ��H���6 0�%�������  )�
:E�
L���6 f� �(�� (� �(�W 7��(� �H(�/'�� ��$ *5 ���F  Ya


(� 8I �=� )������ �8I$�� !U�-'� e" ���)��  )(��X ;9(�
e" ���)�� ��(�6 
�R ��� � ;|�(��  �H� ]3�2�15.[  
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  anoxic-dysoxic 



��� ����� 	�
 ���
� ���� ���� ������� ��� �6 )1388(                                                                       16   

 

1- +�,�����
�* I )PF-1(    
(� �$� %0��������# ��!�& ���(� �����
� 7�  F
� )AOM( 

) ���7 !����� j�L� � ���( ���X72 0�% �(�^(��������� 
 ;/���� ��9�$�  ������/-H )2 -0 (�^(� F
�)2( .

 +�a<� �X (� ���" 6��/�:'�/�� z�gR ;7 � ��/�:'�/��
)27 ���� �� ��$� (�^(� . �������AOM  W$��� ;gA��

B�X v' (� �'�( W�f� G$ ���H� !��� � @�� �7��( ;
 .���7 �� �$��X� W$��� �7 ��7 �$�$(��$����� ;�   ;���

$�"!�-� ����#IX  � ;a�� �" �$��X� FX�� �� (�� ;B�X
!U�-'� (�� )distal suboxic-anoxic basin( ��7 �(6 

�$� % �X�������� ��  ��'.  6�H ;��a�1  �10  ���0�% �$� (�
 �� (��5 #����.�����  

  

2- +�,�����
�*II )PF-2(  

���(� �����
� 7�  F
� )AOM(  j�L� � ���( ���X (�
30  �^(����� �� ��$�0�% .��������6 (�$��$  )(�^ ;7
e/����  ��5 -1 :�� (� �^(�$�H� �$�� ��  F
�)����3( 

 �� !��� `$�&�� �	*5 �X�� ;7 @*-� ��/�:'�/��
 ���X)��H�63 .(�^(� �$� 0�%�������# �D� F7�5$;-  �7

 ���VI �"$!�-  � ���7$��� ���H� !���W  Ya
 J' v	�
�$��X� ;a��1 ��  ���7.  6�H ;��a�5  �6  �7  �8  �$� (�

 �X��5.����� �� (��  
  

3 - +�,�����
�* PF-3) III(    

(��D� AOM  ;7 @*-��H�X�� ��$� � !��� `H�'�   �H�
)5  �(�^(� 0�%��������6 (�$��$ �^ ;7e/� )(���  �"15 

:�� (� �^(�$�H� �$�� ��  ����. ;c�I � (�$� 0�%�������# 
aH� &|�X�@ u�/*-� �^(� @�� K�76  ;7 ���/�:'�/��

���" 6��/�:'�/�� z�gR � ;7 @*-�$�� � �H�X���  ���7 
 ;' ���X82 
�" �( )�(s F' �^(��F ��   ������� .��H�

!��� q�( ���� 6��/�:'�/�� 6K�7  6Q����% W�f� ���H�
 )(�5 �E�R ;7 ���I ������� � ���7 �� FX�� ;7 G$�&�

���7 �� !������ �LX ]15[. $�� 0�%�������#  �(
��  !��"+��<�  ��� III� (�$����� ;�  $�" ;���!�-  @-���

                                                 
1
  proximal suboxic-anoxic shelf 

��� ;'$W ��-'� Ya
 J' v	�2 ��' �� ������% �( 
F
�)4 ;��a� ���" .(4 �����0�% �$� ���$�a�.�� �7 �� #��  

 

 ��#/(�L�J� M�%��    .��
� ����/�
��%��  

/A� 6�H ;���dL������� v	d�H�6  G�/�7  !�&�� Y*E �7
�0I ���� !U�d-'� � ���� �� n$��" W�f� (� F
� (� .5 

��� {�"�" �� 6� ;��a�d�H ; (A-E) (���a� G$ +�E (� 
!�&�� �-'�d!U !��d� �$�ST ���� �  �$� .@�� ��� ����

a�d � (��X (�����*� H � !U�-'�d �$�ST ���� !�&�� ���ca
�H� �� !��� �(� �� �$� ;'  6�( F��d
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��7�$�/ ���� {�'�" 6�(�7 ��h~" G$ !�(���9 ;aH) 
(W�f���� �� ��H���;' �$�t�I �" . !�&��  ���<" !U�-'�  

���'�  (��X ��
 �$ (��X;����H �d��7 �d=7 .�d	' (�d �
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�6 � (
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� � !U�-'� �7 ;=7�( (� �(  G�/�7.�H� �� !��� �$�ST ��� 
 +�� �$� Y*E ;7 ����� Ya
  G����"���0� W�f� (�

�d� ;�U�-'� 6K�7  W$�� ' �$�ST ����d��� �� ���f� J  �
���dH ;d��/-H !�����  ���� �%� 6� G����"�$ W�f� (� .

@�� ��$�% !U�-'� (��D�� K�7 �$�ST ����  W$���  ;��� ;'
 .��/-H !����� ���L�$� 6�H  &�� G����"�&� W�f� (� �

.���� �� ��$� �H ;��� ������� �$�/��7  
 G�/�7 6�H ;��� 8�	=� !U�-'� W$��� (� �	' (�E ;7

 Ya
 (� 8��( !�(� �����" �� ���L�$�cm 12-6  (� �
 ;�U�-'� J' � Y�a
 6�H W�f� 8��( �=� �
$�&� (�

���' ����� ]6[.  
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I:Highlyproximalshelf basin, II:mariginal dysoxid-anoxid basin,III: heterolithic code shelf(proximal shelf), IV:shelf  

to  basin transition, V:distal shelf, VI:proximal suboxic-anoxic shelf, VII:distal dysoxic-anoxic shelf,VIII:distal 

anoxic shelf,IX: distal suboxic-anoxic basin 
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Plate1. Scale bar represents100µm 

) biconvex 3) Rounded trochospiral 2trochospiral ) Planoconve 1a, b  EPIFAUNAL CALCAREOUS : Epifauna

 6)  CALCAREOUS INFAUNALCoiled fattened.   )5 EPIFAUNAL AGGLUTINATEDPalmate  4)trochospiral 

 INFAUNAL AGGLUTINATEDRounded planispiral  9)Spherical.  .  8) Flattened tapered.  7) Cylindrical tapered

10) Elongate multilocular 11) Flattened trochospiral. 12) Pyrit      
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Allomorphina polonica 

Allomorphina velascoensis 

Globulina spp.
a

 

Guttulina sp. 

Lagena spp.
a

 

Quadrimorphina 

allomorphinoides? 

Reussoolina spp.
a  

Rounded planispiral 

Nonionella spp.
a

 

Pullenia cretacea
a

 

Pullenia coryelli
a

 

Pullenia jarvisi
a  

Flattened ovoid 

Buchnerina sp. 

Paliolatella orbygniana 

Biconvex trochospiral 

Gyroidinoides beisseli
f

 

Oridorsalis umbonatus
g  

INFAUNAL 

AGGLUTINATED 

B1: Globular unilocular 

Saccammina placenta
e

 

Saccammina sp.
e  

C1: Elongate multilocular 

Arenobulimina truncata 

Arenobulimina spp.
e

 

Clavulinoides amorpha emend. 

Alegret and Thomas 

Clavulinoides trilatera 

Dorothia bulleta 

Dorothia pupa 

Gaudryina laevigata 

Gaudryina pyramidata
e

 

Marssonella indentata 

Marssonella oxycona
e

 

Spiroplectammina spp.
e

 

Spiroplectammina dentata 

Spiroplectammina aff. S. 

israelski 

Spiroplectammina spectabilis 

Reophax spp.
e;h

 

Subreophax velascoensis 

Subreophax spp.
e

 

Vulvulina sp.  
Flattened trochospiral 

Haplophragmoides
h;i  

Palmate 
Frondicularia jarvisi 

Neoflabellina delicatissima  
EPIFAUNAL 

AGGLUTINATED 

A: Tubular or branching 

Bathysiphon
e

 

Hyperammina sp.
e  

B2: Coiled flattened and 

streptospiral 

Ammodiscus cretaceus
e

 

Ammodiscus latus 

Ammodiscus macilentus 

Ammodiscus spp.
e

 

Glomospirella grzybowski
e

 

Glomospira sp.
c;d;e

 

Repmanina charoides 

 

INFAUNAL CALCAREOUS 

Cylindrical tapered 

Bulimina midwayensis 

Bulimina trinitatensis
a;b

 

Buliminella grata 

Eouvigerina subsculptura
a

 

Ellipsoidella spp. 

Fursenkoina sp. 

laevidentalinids 

Pleurostomella spp. 

Praebulimina reussi
b

 

Praebulimina spp. 

Pseudouvigerina plummerae
a;b

 

Pyramidina rudita
a;b

 

Sitella cushmani
b

 

Stilostomella sp.
c  

Flattened tapered 
Astacolus spp. 

Aragonia velascoensis 

Bolivinoides delicatulus
a;b

 

Bolivinoides draco
a;b

 

Coryphostoma decurrens 

Coryphostoma incrassata
a

 

Coryphostoma incrassata forma 

gigantea
b

 

Coryphostoma plaitum 

Loxostomuma 

Vaginulina trilobata  
Spherical/globose  

EPIFAUNAL CALCAREOUS 

Rounded trochospiral 

Anomalinoides rubiginosus
a

 

Gyroidinoides globosus
a  

Plano-convex trochospiral 

Alabamina wilcoxensis 

Angulogavelinella avnimelechi 

Cibicidoides abudurbensis
b

 

Cibicidoides hyphalus
a;b

 

Cibicidoides ekblomi 

Cibicidoides howelli 

Cibicidoides proprius s.l. 

Cibicidoides velascoensis
a;b

 

Cibicidoides spp.
a

 

Globorotalites michelinianus 

Globorotalites spp.
a

 

Gyroidinoides depressus 

Gyroidinoides girardanus
a

 

Gyroidinoides subangulatus 

Nuttallinella florealis
a

 

Nuttallinella coronula 

Osangularia plummerae 

Paralabamina hillebrandti
a;b

 

Stensioeina beccariiformis
b

 

Stensioeina excolata 

Valvalabamina lenticula  
Biconvex trochospiral 

Anomalinoides acutus 

Anomalinoides aegyptiacus 

Anomalinoides affinis 

Anomalinoides ammonoides 

Anomalinoides spp. 

Cibicidoides dayi
a

 

Cibicidoides pseudoacutus 

Lenticulina spp.
a

 

Nuttallides truempyi
2a;c;d 

Oridorsalis plummerae
b

 

Osangularia plummerae 

Osangularia spp. 

Paralabamina lunata
a;b

 

Sliteria varsoviensis
b  

Trochospiral flattened 

Heronallenia lingulata  
Milioline 

Quinqueloculina sp.  
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