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2 Mass extinction 
3 Robust 
4 Dwarfed 

 �+��� ..�� O	���8 mA8 j�G�� � � "��8,+�-!6�+ 

�
 "��� "�#c ;� ��� ��I�����2 j�G�� �3 �+� �8 6�

 ��5� ;) .�� ���8 "�
O>+ � ���#��� Y;�%2003 

 ����O8�+� �>c21395.(  

� 6�+����� "�E��`! 6�+$	�	
�< ;� ��8�! � �!;� Ca8

�+  �;�
 ��� �E&� � �!�����	
��;8  .��E<� ;�1

��; �� �����F�c 6��8 ��� ����A
 �g	%�2 ��+

 8 �	��� � �	E� E&W�
 "�E��`! 6�+$	�	
�<� �! 

 u8��
)�
�E��!� 1971s "�;��>+ � ��&� 4�8�;� 1984s 

"�;�3� 1987s /�8 2�5 � �	3;�
�2� 1987s 5 � ,	�8�

"�H2� 1964  �1988s �� ;�E�� � � ;�2;��� 1988s 

E `��� 1989  �1999s .��8;��� 1989  �1991s 

F ;�� � "�8� 1997s "�;��>+ � "�&5��� 1999s 

E `�� � ���	� �5�> !� 1994  �2002 s ���	� �5�> !

"�;��>+ �� 2003s ��;� � ���	� �5�> !� 2004s  � �3

"�;��>+� 1995s �3 � �5� 1998:(  . �� �

F3�2��	
5  ..�� ��� ��I��  

8 ���23 "�	������ �8 � �! ,+�-!6�+  � ���	@�3

) ���	� �5�> !2015) �3 � �5 �(1998  � �5 � (q � _

) "�;��>+1999 �� "�	������ �8 6�8 .�� ��I�� (

,+�-!6�+ ) �	
 � "�81988 "��	! � "�8 �(

)2005 �() "�;��>+ � � �2011 (�#86	�  .��

"��� �8 :��� �> �1 "�	������ �8 �8 ��� � ����� 6�+

� � .$� *��E3� ;� "��8 �2�	�>� M	5� �8 �3N ;� ��

��@) �� �� o��2 �3 �<��E3� 6�+1965 ��� �W�;� (

�� �& �G
 M��) 6�+6  �7"��� �8 .( � ����� 6�+

;�� ����� � V�8 ,d8 ;� ���:.��  � �� �8 �!  

1- "�� (��E� �6  Gansserina gansseri  � ���	@�3)

 ����	� �5�> !2015(   

:g e2 �	 �! �� (��E� �, ��	! � 27 �/�� 6�+

����8  ����
 Globotruncanita conicaF�c � � � �+

�����	 �! �2 "�
� � � 6�+ , ��	! � 2
Contusotruncana contusa  

:�� H
�3�	&! �	��-�	�	! �	E� E&W�
  

:Y�A	n�2  "�� � ��;� R+  "��CF7 ) �3 � �51998 _

..�� (q�  

                                                
5 http://www.mikrotax.org 
6 Interval zone 
7 LO=Lowest Occurrence 
8 Zonal marker 
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 � � �� *�+���;8 ���23 �
 0	1� � ����� - "4�)5�!

 ���� � ����� "��� �8 � � , ��	! �	5�� � �8��8 .��

u>I2 ..��9  ;� "��� �8 � � "�E��`! 6�+$	�	
�<

 �;�
 C8��;8 � ��@ � .��  � ;�1 �8 �<��E3

)M��6�+ 11  �9 �8:(  
 

 Planoheterohelix globulosa (Ehrenberg 1840), 
Globotruncana arca (Cushman 1926), 
Macroglobigerinelloides alvarezi (Eternod Olvera 

1959), Globotruncana linneiana (d'Orbigny 1839), 
Globotruncanita stuarti (de Lapparent, 1918), 
Globotruncana falsostuarti Sigal 1952, 
Globotruncanita pettersi (Gandolfi 1955), 

Contutruncana fornicata (Plummer 1931), 
Globotruncanita conica (White 1928), 
Globotruncana hilli Pessagno 1967, 
Macroglobigerinelloides prairiehillensis 

(Pessagno 1967), Globotruncana lapparenti 
Brotzen 1936, Globotruncana bulloides Volger, 
1941, Globotruncanita stuartiformis (Dalbiez 
1955), Muricohedbergella monmouthensis (Olsson 

1960), Contusotruncana plummerae (Gandolfi 
1955), Rugoglobigerina rugosa (Plummer 1926), 
Rugoglobigerina hexacamerata Brönnimann 1952, 
Pseudoguembelina excolata (Cushman 1926), 

Globotruncana ventricosa White 1928, 
Pseudotextularia elegans (Rzehak 1891), 
Globotruncanella havanensis (Voorwijk 1937), 
Globotruncana orientalis El Naggar 1966, 
Globotruncana aegyptiaca Nakkady 1950, 
Globotruncana rosetta (Carsey 1926), Gansserina 

gansseri (Bolli 1951), Globotruncanita angulata 

(Tilev 1951), Globotruncanita insignis (Gandolfi 

1955),  Rugoglobigerina pennyi Brönnimann 1952. 
  

 6�+$	�	
�< �g36� ����
Neoflabellina 

delicatissma Plummer 1927  "�E��!;�/ Y�eB1 �

.��� �
 �� �  

2- "�� (��E� � Contusotruncana contusa ���	@�3)

 ����	� �5�> ! �2015(   

:g e2 �	 �! �� (��E� ��/�� , ��	! � 2 ���� 6�+

 ����
C. fornicata, C. patelliformis, G. alvarezi  �2

�	 �! , ��	! � 2Abathomphalus mayareonsis  

:�� ���	
 �	E� E&W�
  

:Y�A	n�2  "�� � ��;� R+  "��CF6 ) �3 � �51998 � _

..�� (q   

�	 �! , ��	! � 2Abathomphalus mayareonsis  ;�

 � �,+�-!  6�+$	�	
�< u>I2 ..�� ���� � �����

                                                
9 Assemblage 

"��� �8 � � "�E��`!  �;�
 C8 ;���;8 )M��6�+ 9 

 �8:M
�� (  
  

Planoheterohelix globulosa (Ehrenberg 1840), 
Globotruncana arca (Cushman 1926), 
Macroglobigerinelloides alvarezi (Eternod Olvera 
1959), Globotruncana linneiana (d'Orbigny 1839), 
Globotruncanita stuarti (de Lapparent, 1918), 
Globotruncana falsostuarti Sigal 1952, 
Globotruncanita pettersi (Gandolfi 1955), 

Contutruncana fornicata (Plummer 1931), 
Globotruncanita conica (White 1928), 
Globotruncana hilli Pessagno 1967, 
Globotruncana bulloides Volger, 1941, 

Globotruncanita stuartiformis (Dalbiez 1955), 
Muricohedbergella monmouthensis (Olsson 1960), 
Rugoglobigerina rugosa (Plummer 1926), 
Rugoglobigerina hexacamerata Brönnimann 1952, 
Pseudoguembelina excolata (Cushman 1926), 
Globotruncana ventricosa White 1928, 
Pseudotextularia elegans (Rzehak 1891), 
Globotruncanella havanensis (Voorwijk 1937), 

Globotruncana orientalis El Naggar 1966, 
Globotruncana aegyptiaca Nakkady 1950, 
Globotruncana rosetta (Carsey 1926), Gansserina 

gansseri (Bolli 1951), Globotruncanita angulata 

(Tilev 1951), Globotruncanita insignis (Gandolfi 
1955), Contusotruncana contusa (Cushman, 
1926), Contusotruncana patelliformis (Gandolfi 
1955), Contusotruncana walfischensis (Todd, 
1970), Trinitella scotti Brönnimann 1952, 
Globotruncanella petaloidea (Gandolfi 1955), 
Gansserina wiedenmayeri (Gandolfi 1955), 
Pseudotextularia nuttalli (Voorwijk 1937), 
Archaeoglobigerina blowi Pessagno, 1967, 
Heterohelix striata (Ehrenberg 1840). 

  

 6�+$	�	
�< �6O$3  ����
Neoflabellina 

delicatissma Plummer, 1927 .��3 "���� �#� � ��>+ �

�$3�� � "�E��!;�/ Y�eB1�
 �� � 6�.���  

��	@ C8 ;� �!;�� ����� ,d8 � 2V�8 =�2 �����

 �<��E3� ��@ ;� ..�� ���	
 �	E� E&W�
 �� �8 ���8

�;�>�-1 �
 y�8 � ���� �E/��� "�� � � M	5� �8 ��;

���>� �� � ��%�<) 6;��82 
N3 � (6EN3 .	$	N R

��/�
 6;�$9 6�+��8.�  

 �e>I2 "��39 ) �� ��1965(Globotruncana stuarti–

Pseudotextularia varians  �;� R+  "��� �8 ����   ���

) ���	� �5�> ! � ���	@�32015 � V�8 ,d8 6�8 (

 �;�
 �GB�
 ;� �!;�� �������;8 ..��  
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 LJ�6.  �:���&#��+� �� ���J&a� ��KY����:8 �5��8 ��9�&:-�/0�� ���* �+� �  b����� 
 B����+ 
B��&:��: �4� b�� ��K�:���& � �.

(�) ��%��� c��+ '�:�� �: LD�6 L� �+� d�����* ��  #e0�<� ���� �;<� 2�.(���� "�+)  
  

  
LJ� 7. Y����:8 �5��8��9�&: �:���& ���J&a� ��K#��+� ��-�.�/0�� ���* �+� �:���& �:�K #�  ��8�9��: ��$����� �-1  
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 LJ�8. (���� "�+) '����* W�4V�+ �0��� R�� �;<� 2� �� ����* 4&��� ���J&a� f=�� ��KY����:8 ��& �� �K��_+ #�K 


PPL.  

A, Contusotruncana fornicata (Plummer 1931), Sample no. ARMO 3042. B, Macroglobigerinelloides 

prairiehillensis (Pessagno 1967), 3045. C, Globotruncanita stuartiformis (Dalbiez 1955), 3052. D, glauconite, 

3062. E, Globotruncana ventricosa White 1928, 3072. F, Pseudotextularia elegans (Rzehak 1891), 3085. G, 

Globotruncana hilli Pessagno 1967, 3087. H, Globotruncana linneiana (d'Orbigny, 1839), 3103. I, 

Macroglobigerinelloides alvarezi (Eternod Olvera 1959), 3106. J, Globotrubcana lapparenti Brotzen 1936, 

3107. K, Rugoglobigerina pennyi Brönnimann 1952, 3115. L, Contusotruncana contusa (Cushman 1926), 3130. 

M, Globotruncanita pettersi (Gandolfi 1955), 3130. N, Contusotruncana walfischensis Todd 1970, 3133. O, 

Globotruncana arca (Cushman 1926), 3134. 
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 LJ�9.  ���� "�+) '����* W�4V�+ �0��� R�� �;<� 2� �� ����* 4&��� ���J&a� f=�� ��KY����:8( ��& �� �K��_+ #�K 


PPL.  
A, Globotruncana orientalis El Naggar, 1966, Sample no. ARMO 3155. B, Globotruncanita conica (White 

1928), 3138. C, Globotruncanella havanensis (Voorwijk 1937), 3144. D, Rugoglobigerina hexacamerata 

Brönnimann, 1952, 3144. E, Gansserina gansseri (Bolli 1951), 3144. F, Globotruncanita angulata (Tilev 1951), 

3149. G, Rugoglobigerina rugosa (Plummer 1926), 3151. H, Globotruncana aegyptiaca Nakkady 1951, 3155. I, 

Gansserina wiedenmayeri (Gandolfi 1955), 3156. J, Contusotruncana patelliformis (Gandolfi 1955), 3157. K, 

Trinitella scotti Brönnimann 1952, 3160. L, Pseudotextularia nuttalli (Voorwijk 1937), 3166. M, 

Globotruncana rosetta (Carsey 1926), 3175. N, Globotruncana falsostuarti Sigal 1952, 3176. O, 

Pseudoguembelina excolata (Cushman 1926), 3180. 
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"��� �8� � ����� 6�+ �� �8 ��8�! ����� ����1 ;� ��

:.��  �  

1- ��d8 �E&� "��1 Eoglobigerina edita (P1) 

 �"��	! � "�8)2005 �"�;��>+ � � � s2011(   

:g e2  � 2V�8 �	8 �d�
 "�&3�2 �� ��d8 ����A


!N, ��	2 Parvularugoglibigerina eugubina  �

�	 �! , ��	! � 2Praemurica uncinata.  

:�� !�)5�(�	���) �	�	! ��  

 C8 ;� "��� �8 � � "�E��`! 6�+$	�	
�< ���>I


) �<��E3� ��@ � �AB�M��6�+ 11  �10  � ;�1 �8 (

 :.��  
Eoglobigerina eobulloides Morozova 1959, 
Parasubbotina pseudobulloides (Plummer 1926), 
Parasubbotina varianta (Subbotina 1953), 

Globoconusa daubjergensis (Brönnimann 1953), 
Globanomalina archaeocompressa (Blow 1979). 

 � � ;�,+�-!  "��
�6�����c "�� � M
�� �+P1 a, b, 

c  ���23 "�E��`! �$	�	
�< ..���� ��c�

Globotruncanita conica (White 1928)   "�� � � ;�

O
1 =�; �8 �3 �;�� ��c�  "��� ��	&< ;��E�� ;���>� ;�

..�� ��� ����  

2- �	 �! "��, ��	! � 2 Praemurica uncinata (P2) 

 �"��	! � "�8)2005 �"�;��>+ � � � s2011(   

:g e2 �	 �! �	8 D	<��	2�E���	8 (��E� � � 2

 , ��	!Praemurica uncinata �	 �! � , ��	! � 2
Morozovella angulata. 

�:� !�)5�(�	���) �	�	! ��  

 C8 ;� "��� �8 � � "�E��`! 6�+$	�	
�< ���>I


 M��) �AB�10:.��  � ;�1 �8 (  
  

Parasubbotina pseudobulloides (Plummer 1926), 
Parasubbotina varianta (Subbotina 1953), 

Globoconusa daubjergensis (Brönnimann 1953), 
Subbotina triloculinoides (Plummer 1926), 
Praemurica inconstans (Subbotina 1953), 
Praemurica pseudoinconstans (Blow 1979). 

  

 �e>I2 "��41 ) �� ��1965(Globorotalia–

Globigerina–Globigerina daubjergensis  �;� R+  ��

 "��� �8��   �"��	! � "�8 ���2005 � � � s

 �"�;��>+2011  �E$��..�� V�8 ;� �� 

3- �	 �! "��, ��	! � 2 Morozovella angulata  

(P3)  �"��	! � "�8)2005 �"�;��>+ � � � s2011(   

                                                
1 Partial-range zone 
2 HO=Highest Occurrence 

:g e2 �	 �! �	8 D	<��	2�E���	8 (��E� � � 2

 , ��	!Morozovella angulata �	 �! � , ��	! � 2
Globanomalina pseudomenardii 

:�� !�)5��	�	! �� -���	
 �	���)-(� ��`�  

 C8 ;� "��� �8 � � "�E��`! 6�+$	�	
�< ���>I


  M��) �AB�10:.��  � ;�1 �8 (  
  

Morozovella angulata (White, 1928), 
Globanomalina pseudomenardii (Bolli 1957), 

Morozovella conicotruncata (Subbotina 1947). 
  

 � � ;�,+�-!  "��
�6�����c "�� � M
�� �+P3 a, b 

..���� ��c�  

 �e>I2 "��42 ) �� ��1965(Globorotalia 

velascoensis–G. pseudomenardii  �;� R+  "�� � �

..��  

  

(�)���* �+� �,��  

! ���E��N! �� �>	N� �2N�
�3 �Nc ��N �N �� 6�

g	hX��@ �
�� �2! 6�+N3 .�� �5���3 ��N 6�8 �

������6	�; 6�+~�2�O � � �� ;� ����b
 � �e	7h 6�+

 .�� ��� �E/�� � �9�h ���� �
�_ � ���>� ��A%  

��@ 6	�;���>� ;�O8� ��� � �8 �c�2 �8 8 �; �
�� UV ��+

6_ �! 6��9�� }&9 4 �
 .���8 M3 �
�� �2! � ��3

 o��2�5��e
 �
 �7��A
  ���� GT = aTh + bU + 

cK  .8�w } �n "_ ;� �3a=4 � b=8  �c=16  .��

 �"�+ � "�+)1996  �19989�� � (� ������ 6	�

 .���8 ���E������	
  .��� 8 6����� }&9 8 �
��

 � � �� *�+ "�@ �5� .��,+�-!  �2! ��3 ���; 08�B2

��@ �8 �
�� ��	
� � � ;� 6	w�2 .�� �<��E3� 6�+

..��� �+��d�  

8 �8�/ ��	�� �
�� �2! ;���>� 6�� ����� 
N 6�+�

��	@"�>�/; 08�B2 ��������@ 08�B2 � �+�
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 �"�;��>+ � �	W;�3)2012���� ;�y�
 � �8 ( .���8 6�+

"�>�/; �� ����� o��2 �+ � �� �� R�; UV�W4 ;�O<�

�� �8 FH� ���� 08�B2 �<��E3� ��@ �8 UV���	� ;�O<�

��� .����8 �
�� �2! Y��`h�g	h o��2 ��� .�� X��

���>� ��%�< ;�6	� 30  �15 �E��� ;i� ;� E


���23- (��c ;� ���8 =�2 C8 "4�)5�!1  ���� "���

..�� ���  

                                                
3 Gamma-ray surveyor  
4 API=American Petroleum Institute 
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 LJ�10(���� "�+) '����* W�4V�+ �0��� R�� �;<� 2� �� �4��� 4&��� ���J&a� f=�� ��KY����:8 .
  ��& �� �K��_+ #�K

PPL.  

A, Reworked Globotruncanita conica (de Lapparent 1918) at K/Pg boundary besides of Danian planktonic 

foraminifera, Sample no. ARMO 3181. B, small globigerinids, 3181. C, Eoglobigerina eobulloides Morozova 

1959, 3182. D, Globoconusa daubjergensis (Brönnimann 1953), 3184 E, Chiloguembelina sp., 3184. F, 

Parasubbotina pseudobulloides (Plummer 1926), 3185. G, Chiloguembelina sp., 3185. H, Subbotina 

triloculinoides (Plummer 1926), 3195. I, Praemurica inconstans (Subbotina 1953), 3197. J, Praemurica 

pseudoinconstans (Blow 1979), 3198. K, Parasubbotina pseudobulloides (Plummer 1926), 3212. L, The 

chambers of Subbotina triloculinoides (Plummer 1926) filled by glauconite, 3223. M, The chambers of 

Chiloguembelina sp. filled by glauconite, 3223. N, Morozovella angulata (White 1938), 3234. O, Morozovella 

conicotruncata (Subbotina 1947), 3234. 
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 LJ�11.  ��K4&��� ���J&a� f=�� �:Y����:8) ����*A-K� ( ) �4���L-O����� �8�9��: ��$ �� (-1 ��& �� �K��_+ #�K 
PPL.  

  

A, Planoheterohelix globulosa (Ehrenberg 1840), Sample depth (in meters) - BAV 1016. B, Muricohedbergella 

monmouthensis (Olsson 1960), 1014. C, Globotruncana ventricosa White 1928, 1010. D, Globotruncanita 

stuarti de Lapparent 1918, 1010. E, Pseudotextularia elegans (Rzehak 1891), 1009. F, Planoheterohelix 

globulosa (Ehrenberg 1840), 1009. G, Globotruncana aegyptiaca Nakkady 1950, 1008. H, Globotruncana 

bulloides Volger, 1941, 1007. I, Globotruncanita conica (White 1928), 1007. J, Globotruncana stuartiformis 

(Dalbiez 1955), 1007.K, Rugoglobigerina rugosa (Plummer 1926), 1005. L, Globoconusa daubjergensis 

(Brönnimann 1953), 1000. M, Parasubbotina pseudobulloides (Plummer 1926), 988. N, Globoconusa 

daubjergensis (Brönnimann 1953), 986. O, Globoconusa daubjergensis (Brönnimann 1953), 982. 
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4 INPEFA= Integrated Predication Error Filter Analysis 
5 Core 
6 PB=Positive Break  
7 SB=Sequence Boundary 
8 NB=Negative Break 
9 mfs=maximum flooding surface 
10 Long-term 
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14 Total-range zone 
15 Reworked 
16 Hardground 
17 Transgressive deposits 
18 Anoxic 
19 PPL 
20 Maturity 
21 Evolved 
22 Highly evolved  
23 Sorting 
24 Bad sorted 
25 Authoctonus  
26 Continental shelf 
27 Unconformity 
28 Shelf-slope 
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