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������������� � �����! �" �#�$��!�%&'(& ���') ��*) �����#$�+*��%! �,�)�� ��!'���#�-�����.$ ��/$'� �01&.�-�������%��2�
�! ��� �,�)�� �#�-��/$'� �%3/�4) ��'5�) �%!
�6)���71(8�����������9��$��:;<�1&.���6)����*)�����"��)�'��1&.���6)����*)�����0�"�"��1&.���6)���=>�718� ��*)����%?0��$�%*��@��$� �������%��2�"
��A*�'���& ��'B�%! ��/$'� �,���.�.�)�9��$�%�C�D.�& �#�-�E->��� ��&��)�E->�0�&��#�*F?�G��� �7��� ��*F�.�E->������0�&��H����� �1�:��#�-�����%��)
��%3/�4)�,�$����9�'���)�71��'��,�'�)��&��H���#�-�%*IJ&�K�'���I�������A*�'���&��!�=>�#C�!�.�)�"�%*��@��$� ��<"�G�#�-�����.$�#$�%8'(L)�#"���!�0���,��M>
�"�,�!�@�')����,�1�@�!'?��)�'��1&.���,���;�F��#$'*N)�O��$��!�9��$�%*��@��$� �����������')�E+;<�P�<�Q��.$�%&'@����"�=$�!�=."��P�<����.$�%&'@����
9��$�71��7�$��R�SI���:;<�"��)�'��#�-�1&.�������3(L��=".��F�.���J2�0=$�!�=."���@1�?$���#��+)��!�9��$�71��7�$��R�SI��,�I���,�:;<����,�1�)��:;<�1&.��
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����6��7-
�=$��$ ��*G�! �W�(��X;*S)�#�-�YS!�.$ �='�?�� �,�)�� ��!'���#�-�X����='(�G�
�O���� �Z')�� �#�-�X����#"���! ��-�����! �,�$ ��*I�! �1�2��-�0��$ �71��
�$[@
�.$ �9��$ �7�'! �[?�(*) �0�:;< ��*G�! �\'�< ��� ����!��/$ �7'? �������%��2 � �
�!
�0�;�F��#�-�7"�@��A���"�=$�!�=."���@1�?$���O��$��!�%*��@�]�L&$�#�-�����!�,����TJ)
Reiben (1934) ;��?�%!�=$'���)�=$��$��*G�!�W�(�����,�)����!'���#�-�X����#"�
� ;Teichert et al. (1973) ;Stepanov et al. (1969) ;Altiner et al. (1981)

�=��&�+3��^_����`�#1(U�"��!�8�^_���Q`��'a�;8�^_����`��M>'����^_����`��&�+b�!
�9��?�7���$�Kozur (2006)"�_���c0����`�=$��d(-�"�=��&�+3��^_���c`

�#�-1&.�� ������� �#�-�%*IJ& �#$�! ��:;*S) �#�-�,� �='�?�� �[�& ���� ��5& �.$
����71��%3/�4)�������%��2�#�-�
�!�����J&>�.�$�T-�#�-�X�������"��:;<�"��)�'�
�,��'/�$'@�,��Stepanov et al. (1969) W�e)�#$�!�9��$�71��%f$�$�=$��$��*G�!�W�(�
�,�:;<��� �,��';! �_����`��&�+b�! �0,�:;<��� �,��'/�$'@�_����`��M>'��� �0,�:;<���
�#�-�
�! ��� ��-��/$'� �,�$ �#$�! �$� �,�:;< ��� �,�1�@�!'? �,� �_���c` �=��&�+3� �"

9_��W"1<`�1&�'(&�%f$�$�.�!�%���"�';&g�$�0W$.�0h�:;@�0���!��/$�������%��2
�,�$ �,� �,��3� �" �,�)�� ������� ��/$'� �=$�!�=."� �������� �" �i���! ��'5�) �%!
�=�L��!�M>�01&�)�=�*��J��W�(�����1&.�-�YS!��*G�!����������%��2�j4k)��-�%*IJ&
�������%��2�
�!�9���$�%*��@��$� �������%��2��� ��i���!���')�"�\�S*&$�� ��
����"�7�'!�_�QQc�0���FU�"��J/$1+8`��:;<�������,�).�% �"�.$��IS!�i���!���')
����B�.$�"�%*�$���$� �1&�)�W�(��#�*)';�?�������j $"�1&.�-�#�*�"���*G�!�YS!
�������%��2 �
�! �,�$ ������$�l< �m�n*S) �9��$ ����*�� �6!� ��:;< �Z1&�) �7��<
��/�(�������°���� ´������$�l<�o�8�"��p�"�G����°����´�����$�l<�W'B�6)��

9_�6d�`���$

89��7%
�" ��)�'� �#�-�1&.�� ������� �#�-�%*IJ& �.$ �p��A&�%��2��F�. �i���! ��'5�) �%! �
�" ���$��! �%&'(& ��� �1&.�- �������%��2 �
�! ��� �0��$ �=$�!�=."� �p$�$� �%? ��:;<

���������%!�%?�0��$�%*��@��$� ��� ��i���!���')�=>��;�F��p$[<$�"����������
�"�#1���/".'����b�=$�!�=."��"�#1���/".'��=$�!�=."��.$�P�<����%!��;3*)�%&'@���
�71�)�L&$�RSI)�&�qI�)��!�#�-�E+;<�"�[)� �0[+��#�-�E+;<�P�<��Q�.$�%&'@��
��r'(L)����%?�7�'!��:;<�"��)�'��0�"�"��#�-1&.���6)���i���!���')��/$'��9��$

9��$��$�+*���*)�����
��������
���:-7%

��� ��&� �H�� �#�-�����%��) �.$ ��*) ��� ��"1U �6)�� �i���! ���') ��/$'� �718� �
�#1�!�%�C �9��$ ����&��*�/ ��� ����&�> �[��$'? ���������� �s�?�� ��! ��&� �1�:�
�����%��) �,�$ �#�-��@t�" �.$ �,->�1�F?$ �H�� �#�-�%d/ ��@1�?$�� �" �jB�k*)
�6!� ��-�����%��) �,�$ ���'d�"�d�) �p�-��@t�" �" ���$�Nu �#�-��@t�" �9��$
�#�$"> ��/$'� �9(Asserto, 1963) ���$ �#[?�) �.�+/$ ��� ��"�"� �1&.�� ��! �%F��k)
��! ��<"�G�#�-���� �.$ �#$�%8'(L) �#"� ��! ����,��M> ��A*�'���& ��! �%3/�4) ���')
�E->�����K�'� �[�& ��'G�" �%*��@��$� ����$� �" ���.1&> �����������s�?��
��)�'��1&.���%!�v'!�)�,�!�@�')����,�1�@�!'?�,���!�%�C��+*�����K�'*)�0�*F�.
�6�F���'<"�]18��;8�%!��"�"��1&.���,��,��3��9�'���)�71��'��s���T-��'B�%!
�^Asserto, 1963) �0.�+/$ ��� ��"�"� �1&.�� ��! �=> �%F��k) ��! �Kk� �" �7�'+& ���
��=�d)$
�_���� �0�M>'��� �" ����� �0#��." ��Jenny-Deshusses, 1983 ��Bozorgnia, 1973

9��$ �
��
� �6!� �P�*� �,�)�� �#�-�\'d�$ �O��k) ��� �,���(?�� ��� �,�;��> �,�
��������
���:%7%

��&��7�������#�*F?�G�0�*F�.�E->�����6)����*)������"1U�p$�+*��%!��/$'��
�1U����=��)�"��&��)�E->�.$�D.�&�#�-�%�C�%?�%�C��+*���� �K�'*)�#1�!�%�C��!
�������%��2�
�!����$���)�'��1&.����;u$�����������0��$��='(�G��=>�6u��
�#�-�%@��#$�$��"�7�'!��/>��$')�.$���b��-�E->�,�$�91-���)�6�dI��i���!���')
�#�-��@t�" �9��$ ����2�_#�-�W"�'&` �#�-�E-�@�" ���F;?�.$ �71��� ��A*Fd�
�#[?�)�.�+/$�����)�'��1&.����!�%F��k)�6!� �%8'(L)�,�$��;�F��p$[<$�"���$�Nu
�j(L� �%� ��A&��! ������� �X��� �,�$ ��;�F� �p$[<$ �����! �9(Asserto, 1963) ���$
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��� �!"#�$��%&$#�������'�%&($)�*��!��	!�+�,$���'���-.�/�0#�1�� �)%&(��� ��2&�	!�+�3��(

91-���)�=�I&�$��,�!�@�')����,�1�@�!'?�,��%?�0��$�RG����;�F�
Neodiscus-Nankinella Assemblage zone

�"�7�'!�i���!���')�
�!�����)�'��1&.���m�k+B�,����,�����6)���=".��F�.�,�$
�0K�'*)�����+*��#1�!�%�C��!��&��#�'S&����]�?�#$�%��)�#�-�E->�.$��*)�����6)��
��! �%8'(L) �,�$ �9��$ ��/> ��$') �.$ ���b �m1� �%! �" �#�*F?�G ��� �7��� �#�-�E->
�=$�!�=."��%8'(L)�p$�$� �" �%*��@��$� ��"�"��1&.���#"���! �s���T-��A*�'���&

9��$���.�#�-�E+;<�"
	1���/".'�

Nankinella spp.                               cf. Minojapanella sp.

N. orbicularia                                  Schubertella sp.

N.rarivoluta                               Staffella sp.

	E2'?�=$�!�=."�
Neodiscus plectogyraformis             G.uralica

Tuberitina sp.                               Neodiscus ovatus

T.collosa                                                 Globivalvulina spp.

Langella perforate                               G. bulloides

Langella conica                               G.graeca

L.ocarina                                                 G. vonderschmitti

Eotuberitina reitlinegaeri             Hemigordius sp.

Neoendothyra parva                                 Aghathmmina sp.

Neoendothyra reicheli                               Glomospira sp.

Geinitzina sp.                               Orthovertella sp.

	E+;<
Tubiphytes obscurus                               Vermiporella nipponica

Pseudovermiporella sodalica             Permocalculus fragilis

����,�1�@�!'?�\'d�$�RG���#1���/".'��=$�!�=."��p$�$���3(L��=".�,�$�1�2��-
�i/"�07�'+&�Cancellina, Maklaya, Pamirina, Chalaroschwagerina�1�&�)�����(�1 
�W$.�,�)����/$'��.$�71��
�$[@�=$�!�=."��%3)�<��!�=".��F�.�,�$�=$�!�=."��%F��k)
(Taraz et al., 1981; Kobayashi & Ishii, 2003, 2004) �7��!> �0_���c �0=��&�+3�`
��(Leven, 1988)�.�k: �"�_Bozorgnia, 1973; Lys et al., 1978�������0��M>'���`�.�+/$
9��$�Neodiscus – Nankinella�3(L��=".��F�.�#$�!�,�1�@�!'?�,��71�-��=�I&
Staffella-Palaeotextulariid Assemblage zone 

�7$�(-�%�C�K�'*)�����+*��#�*F?�G����7����#�-�E->�.$��*)�Q��6)���=".��F�.�,�$
�����w4��������2�#�-�E-�@�"��*�F;?�#�-�%@��9��$��;���#�-�%�C�="����!
�=".��F�. �,�$ ��� �71� �������� �#�-�E+;< �" �=$�!�=."� �%8'(L) �9��$ �71�?$��

	.$�1����+8
	1���/".'�

Staffella spp.                             Schubertella sp.

S. iranica                                               Dunbarulla sp.

Nankinella sp.                                                                     Pseudofusulina sp.(or Skinnerella sp.)

N.kawadai                                               Pseudoendothyra sp. 

	E2'?�=$�!�=."��
C. valvulinoides                             Pachyphloia spp.

C. sphaerica                             P.pedicula

C.moelleri                                                  P.ovata

C.major                                                  P.schwageri

Multidiscus padangensis              P.cukurkoyi

Hemigordius sp.                                Langella perforata

Langella conica                                L.cukurkoyi

L.venousa                                  Nodosinelloides sp.

Pseudolangella fragilis              Globivalvulina vonderschmitti

Globivalvulina bulloides              Deckerella clavata

Pseudovidalina involuta              Deckerella cf. composite

Aghathammina pusila                                Palaeotextularia sp

Hemigordienlla sp.                                Climacammina sp.

	�E+;<
Vermiporella nipponica              Gymnocodium sp.

Tubiphytes obscurus                                Gymnocodium bellerophontis

Tubiphytes sp.                                Macroporella sp. 

Anthracoporella spectabilis�
�%F��k)�" (Staffella-Palaeotextulariid) =".��F�.�=$�!�=."��%)�<�s�?���%!�%<'���!
_�����0�&�+b�!�;���c�0=��&�+3�`�=�L��!�M>�,�)���#�-�X����=$�!�=."��%3)�<��!�=>
�.�k: �0_Jenny-Deshusses, 1983 ; Lys et al., 1978;  Bozorgnia, 1973` �.�+/$ �
�,��_Leven & Okay, 1996; Koyoglu & Altiner, 1989) %�?���"�(Leven, 1988)

9�'���)�%*��@��5&����,�I���,�!�@�')
GlobivalvulinaZYangcheina  Assebelage zone  

�
�! ��� �$� �0�)�'� �W��3) �1&.�� ������� �X��� �YS! �,���C�! �=".��F�. �,�$
9��$��$�+*���*)�Q���"1U�"�7�$��6�dI��i���!���')�������%��2

	1���/".'�
Nankinella sp.                                 Staffella iranica

N.orbicularia                                 Sphaerulina sp.

��������	 																																																	
�������
�����	

Staffella sp.                                 Yangcheina hydnei 

	E2'?�=$�!�=."�
Pseudolangella fragilis              G.cyprica

Geinitzina uralica                                G.bulloides

G.tuarica                                                  G.graca

G.reperta                                                  Pachyphloia pedicula 

Hemigordinella sp.                                    P.iranica 

Nodosinelloides sp.                                   Pachyploia ovata 

Climacammina valvulinoides                    Neodiscus sp. 

C. sphaerica                                              Neodiscus ovatus 

Cribrogenerina sumatrina                         N.mirabilis  

Palaeotextularrid                                       Globivalvulina spp.  

Multidiscus padangensis                           G.vonderschmitti 

�	E+;<
Gymnocodium sp.                                Anthracoporella spectabilis

G.bellerophontis                                Ungdarella uralica

Mizzia velbetina                                Vermiporella nipponica 

Macroporella sp.                              Tubiphytes sp. 
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�=$��$ �0.�+/$ �,�)�� �=$�!�=."� ��! �71���� ��3(L� �=". �=$�!�=."� �%3)�< �%F��k) ��!
�,�)�� �,� �71�-��=�I& �P�*� �#�-�YS! ��A�� �" �.�k: �0%�?�� �0=�L��!�M> �0#[?�)

9��$�,�F�
�������
���:;7%

�0%�C ��+*� ��� �D.�& ��*F�. �E->���� �6)�� ��*) ���� � ��"1U �p$�+*� �%! ��/$'�
�=>�6u���1U����6���"��&��)�E->�.$�D.�&�#�-�%�C�%?��&��7�������#�*F?�G
�i���!���')�������%��2�
�!����$���:;<�1&.����;u$�����������0��$��='(�G�
�6�F��#���k! ��'<"��A&��! �D.�&�jB�k)�%3/�4)�"���$�Nu�����!�91-���)�6�dI�

9��$�=$�!�=."��"�E+;<�0��'���G�0>".'��!�0=�<�)�0=����".�!
�K�'� ��:;< �1&.�� �%�C �D.�& �#�-�E-> �%3/�4) ���') �������%��2 �
�! ��� � � � � �
�%F��k) �9�'���) �71��'� �s���T- ��A*�'���& ��! ��&� �H�� �#$�7�� �#�-�%*IJ&
�i���!���')�%k4�)����%!�I)�#$�%��2�����#�-�1U$"��!�#�$">�1U$"�,�$����������
_����0 ����FU �" ��J/$1+8` ��:;< �% �" �������,�). �%Ik& �������,�). �#�-�7�$� �"

9��$�,�'�)�,���A&��!�
Hemigordiopsis-Reichelina Assembelage zone

���') �������%��2 �
�! ��� �$� �,�)�� ������� �X��� �YS! �,���C�! �=".��F�. �,�$
�%3)�< �s�?�� �" �7�'! ��*) ���� �=".��F�. �,�$ �p$�+*� �91-���) �6�dI� �i���!
�=".��F�.�,�$�����������9��$�,�I���,�:;<����,�1�)�,���A&��!�=>�=$�!�=."�
�#�-�E->�%!�C�!�x�B�%!�%?���$��&��)�E->�����"�%�C�D.�&�E->�����6)��

	��$���.�#�-�%&'@�"��-�P�<�6)���=>�=$�!�=."��%3)�<�9�'��i)�T*G�%�C��+*�
	1���/".'�

Pseudoendothyra constricta           Reichelina cribroseptita

Dunbarulla simplex                             Sichotenella sp.

Nankinella sp.                             Pisolina sphaerica

N.loeiensis                                               Pseudoendothyra sp.�
Staffella minor

	E2'?�=$�!�=."�
Globivalvulina vonderschmitti           Nodosinelloides sp. 

Hemigordius sp.                             Paraglobivalvulina mira

Protonodosaria praecursor           P. globosa

Pseudolangella doraschamensis           Frondina permica

Aghathammina sp.                             Neodiscus sp. 

Geinitzina sp.                             Dagmarita sp.

Geinitzina postcarbonica           Rectostipulina quadrata

Hemigordiopsis sp. �
	E+;<

Ungadarella uralica.                             Pseudovermiporella sodalica 

�E2'?�#�-�x1u��!�#�-�,�/".'���! �7$�(-�#.'&g��'��%*�'��=$�!�=."���&$"$��
�9��$�1&.�-�
�!�,�I���,�:;<�Z,�1�)�,���!�,�)����������#�-�X�����@t��"�.$

�Reichelina – Hemigordiopsis ��3(L� �=".��F�. �=$�!�=."� �%3)�<
 Paraglobivalvulina,1�&�) �,�1�) �\'d�$ �RG�� �E2'? �=$�!�=."� �p$�$�
 Reichelina,1�&�) �,�:;< �RG�� �W�d�$ �" �Hemigordiopsis, Codonofusiella

�%3)�< ��! �D �=".��F�. �=$�!�=."� �%F��k) �9��$ �  Frondina , Rectostipulina

^���� �0�&�+b�! �^����0 ��M>'���` �=�L��!�M> ��� �=$��$ �,�F� �,�)�� �=$�!�=."�
0(Bozorgnia, 1973 & Lys et al., 1978) .�+/$�0_Altiner et al9y�1981�"���c�0=��&�+3��
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Fig. 1- Nankinella minor, subaxial section,100X .
Fig. 2- Dunbarula sp.,axial section, 100X .
Fig. 3-  D.simplex, subaxial section,100X .
Fig . 4-  Yangcheina sp., subsagittal section, 40X .
Fig. 5-  cf. Pseudofusulina sp., tangential section, 40X.
Fig. 6- Staffella elengantula, axial section, 40 X.
Fig. 7- Reichelina sp., subsagittal section, 100X .
Fig. 8 - Nankinella kawadai ,subaxial section, 40X.
Fig . 9 -  Staffella iranica, subsagittal section, 40X .  
Fig. 10-  Nankinella sp., subaxial section,40X .
Fig. 11 – Dunbarula simplex, subaxial section,100X .
Fig. 12&13 – Nankinella orbicularia,12- axial section, 40X. & 13- sagittal 
section, 40 X.
Fig. 14 – Pseudoendothyra cf. constricta, axial section, 100X . 
Fig. 15 –  Nankinella loeiensis, subaxial section,40X .
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Fig. 1- Nankinella sp., axial section, 100X .
Fig. 2- ����������	������, axial section, 40X
Fig. 3- Staffella sp.,  subaxial section, 40X
Fig. 4 -  Nankinella cf. ������, axial section, 40X .
Fig. 5- Staffella sp., axial section, 100X .
Fig. 6- Reichelina cribroseptita,axial section, 100 X.
Fig. 7- Globivavulina cyprica,subaxial section, 100.
Fig. 8 – Neodiscus ovatus , subaxial section, 40X.
Fig. 9 – Yangcheina hydeni,sagittal section, 40 X.
Fig. 10 – Reichelina sp., axial section, 100 X.
Fig. 11 – Pisolina sphaerica, sagital section,40 X.
Fig. 12 – Nankinella sp. axial section, X100
Fig. 13 –Neodiscus plectogyroformis, subsagital section, 40 X.
Fig. 14 –Sphaerulina  iranica. Subaxial section, 40 X.
Fig 15.- ����������	������, axial section, 40 X.
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Fig. 1- Neoendothyra reicheli, sagital section, 100X.
Fig. 2- Neoendothyra parva, sagital section, 100X.
Fig. 3- Pseudolangella fragilis , subaxial section, 100X.
Fig . 4-  Globivalvulina bulloides, axial section, 40X
Fig. 5-  Langella perforate, axial section, 40X. 
Fig. 6- Paraglobivalvulina globosa, axial section, 40X.
Fig. 7- Paraglobivalvulina mira, subaxial section, 40X.
Fig. 8  - Aghathmmina cf. pusila, axial section, 100X.
Fig . 9 -  Hemigordiopsis sp., sagittal section, 100X .
Fig. 10 – Nodosinelloides sp., subaxial section, 40X .
Fig. 11 –  Rectostipulina quadrata , axial section, 100X.
Fig. 12 – Protonodosaria praecursor  , axial section, 100X.
Fig. 13  - Pachyphloia iranica.subaxial section, 40X.
Fig. 14 – Globivalvulina cyprica, sagittal section, 100X.
Fig. 15- Multidiscus padangensis, axial section, 100X.
Fig . 16 Climacammina major, axial section, 40X.
Fig. 17- Climacammina moelleri, axial section, 40X.
Fig. 18- Globivalvulina  vonderschmitti, axial section, 100X.
Fig. 19– Climacammina sphaerica, axial section, 100X.
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Fig. 1- Tubiphytes obscurus, sagittal section, 40X
Fig. 2- Permocalculus sp., sagittal section, 40X
Fig. 3- Pseudovermiporella sodalica ,subsagittal section, 40X.
Fig. 4- Vermiporella  nipponica  sagittal section, 100X,
Fig. 5- Tubiphytes sp., axial section, 40X.
Fig. 6- Anthracoporella spectablis, sagittal section, 40X.
Fig. 7- Permocalculus plumosus, axial section, 40X.
Fig. 8 - Macroporella  apachena ,subaxial section, 40X. 
Fig. 9-  Gymnocodium bellerophontis, axial section, 40X.
Fig. 10- Anthracoporella spectabilis, sagittal section, 100X.
Fig. 11- Mizzia velbitina sagittal section, 40X, 
Fig. 12 - cf. Gymnocodium sp. axial section, 40X.,
Fig. 13- Mizzia velbetina, sagittal section, 40X
Fig. 14 - Ungdarella uralica, sub axial section, 40X.,
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