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romboidea to late trachytera zone������# *L %�#$(��L6�#L���L����5L���4�5HL %������	L
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Abstract 

      Geirud formation deposits of Kalariz in the Eastern Alborz start with a relatively thick sequence of sandstone, shale, and 

red, white and brown colored siltstone changing into yellow dolomitic layers, fossiliferous limestone and shaly or marly 

limestone. This formation lies over Mila formation with a disconformity and covered transitionally by limestones of Mobarak 

formation. In the above mentioned sequence, numerous and various conodonts and brachiopods were identified. Based on the 

distribution�of brachiopoda, two assemblage zones and based on the conodonts, four assemblage zones were recognized with 

Famennian and Strunian age. The first brachiopoda biozone, equivalent to the first and second conodont biozones, belongs to 

early Famennian age (older than late crepida zone and romboidea to late trachytera zone) and the second Brachiopoda biozone 

which is equivalent to conodont biozone of number three and four has the late Famennian age (postera to late expansa zone 

and praesulcata zone). Paleontological and stratigraphical evidence indicates that Frasnian sediments are absent in the study 

area. 
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� # �5H %��)%��� '/	V8�Pampoecilorhynchus arianus, 

Cyrtospirifer sp., Leptocaryorhynchus jamensis, 

Spinatrypina sp. & Productella sp.'��mT������
� 4�����F�8� ��

� 3��H(F� ��n_Pampoecilorhynchus arianus 

(Sartenaer,1967) )��Leptocaryorhynchus       jamensis      

(Brice, 1967)      (see pl.1:1a-e and 2a-e, respectively) � ���.
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Brice (1977)�CH���6�� ��LLLL��� �5H %��)%Ptychomaletoechia 

deltidialis �Gaetani (1965)�)%� )�K3�Dmitria seminoi &) 
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Cleiothyridina coloradensis� (Girty,1900), Schizophoria 

impressa (Hall,1867), Aulasella interlineata (Sowerby, 

1840), Paurogastroderhynchus bikniensis Gaetani,1865, 

Athyris sp. Mc coy 1844, Athyris tau Nalivkin (1924), 

Cyrtiopsis graciosa chakhaensis Brice,1971, Leptaena sp. 

Dalman,1828, Toryniferella echinulata Brice,1971, 

Centrorhynchus charakensis� 

��n_�U����*����'q^�
��� �!)%����r	9��
 Cleiothyridina   coloradensis (Plate  1:   3a-e) ,     

Aulasella     interlineate    (Plate   1  :      4a-e),�
Schizophoria       impressa   (Plate  2  :    1a-e)  ,        

Athyris tau(Plate2:2a-d)�Paurogastroderhynchus 

bikniensis,� $(��6� ST�� # �� #�LLLLL'�� #$$/8� #$H!� #�
LLLLLL���
(Brice,1971; Nicollin & Brice, 2004, Sartnaer, 1967)����
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Araratella dichotomians  & Megalopoterorhynchus 

chanakchiensis��5��� @*�� # �� ��� #$�)*C��� h��
O� * %� s*/��
(Nicollin&Brice 2004; Sartnaer & Plodowski, 2003)���
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Brice(1977)��CH���6��������)%� productella��  Gaetani (1965���
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Icriodus alternatus Branson and Mehl, 1934; Polygnathus 

commonis commonis Branson and Mehl (1934); 

Plekysgnathus inclinathus Thomas, 1949; Mehlina sp. 

Branson and Mehl, 1954; �Icriodus alternatus alternatus; 

Icriodus expansus Branson and Mehl, 1938; 

Scaphignathus velifer Helms,1959; Polygnathus 

semicostatus Branson and Mehl,1934a; Clydagnagthus cf. 

ormistoni Bainert, Klapper, Sandberg and Ziegler,1971; 

Mehlina strigosa; Bispatodus aculatus (Branson & Mehl, 

1934 a); Pseudopolygnathus sp.; Bispatodus bispatodus 

(Branson & Mehl 1954)- Ziegler 1962; Polygnathus 

inornatus E. R. Branson, 1934; Scaphignathus velifer 

leptus Ziegler & Sandberg 1984; Polygnathus costatus; 

Polygnathus cornatus Sannemann, 1955; Bispatodus 

stabilis (Branson andMehl, 1934a); Polygnathus 

capollocki & Siphonodella praesulcata Sandberg,1972.�
t�CT�� 3��\6�� ��� ��C�)��(.� 2	V8� U���� *����5H %�%3���)�#$$/8� * %�

���
9��

;�	:��&��!���,"#�+�:=�����!��@#������1D.K.1��5��   D.K.2����

�# ����	��ST�5H %��)%5���'C$��D)���$��'C	HM�)�'0 *T8��4�#$	���

M�6� J$D�LLLL^�
� ���+� �LLLLLLLL� m5�� %� �O� Uu�� ��� 'D)�L���+*�
Icriodus alternatus alternatus(Branson & Mehl,1934)��

(Plate 3; 1a-b)�F)LL���	F� %�� t�CT�� 2��(�� U���� *�� �.� ����� ��

Sanberg and Dressen (1984)�� )Ji & Ziegler(1993)�* %� # ��

�3��C���������+5H %�)%late crepida�����AD���5�����
�� �!������*l��

�#C6*+j�6�3�������C���� � ���	V��# ��#�� ��%���older than late 

crepida zone  5�����4��

��

;�	:��&��!���,"#�+�:>������!��@#�������1D.K.8 �5��D.K.3 ��

� # �� ��5H %�� �)%���+�3�Icriodus cornatus (Plate 3; 2a-b), 

Plekysgnathus inclinathus (Plate3;3),Polygnathus 
commonis commonis(Plate3;4a-b),Branson & Mehl (1934)�

'�� 56� ���
� 4� # �� ����M %5H��)%����+� * %� ��n_� # *^O� ���

alternatus��Icriodus alternatus����5H %���)%�S ��$!�#$D)��)�'�0M

� ���+� * %Polygnathus commonis commonis'�� mT�����
��4

�# ��Uu�5H %��)%����+���n_�����$��Icriodus cornatus� ��mT��

'����
� 4� U���� *�Sanberg & Dressen (1984)���	�� # *^O���3�

� ��� ��.A�� ���+5H %��)%�late trachytera'�� 56� ���#�� �AD� ����
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�*.v�'C�)��(.����	V�romboidea -late trachytera zone 

5����4��

;�	:��&��!���,"#�+�:A������!��@#������1D.K.9 �5��D.K.14 ���
�# �� ��5H %��)%����+�3�Pseudopolygnathus sp., 

Ziegler(1962), Bispatodus stabilis, Polygnathus commonis 

mugodzaricus (Plate3;5a-b), Polygnathus sp., 

Clydagnagthus cf. ormistoni (Plate3;6),Polygnathus 

commonis collinsoni (Plate 3; 7a-b), Polygnathus 

commonis commonis morphotype 1& 2, Icriodus sp., 

Branson(1934), Scaphignathus velifer leptus, Ziegler & 

Sandberg (1984) (Plate3;8), Polygnathus semicostatus 

(Plate3;9), Mehlina sp., Branson &Mehl(1954)����(
 ���
�'

5��4�� # �� ����M5H %��)%� ���+� ��n_� ���Clydagnagthus cf. 

ormistoni�'�� mT����
�� 4� # �� Uu�� #$(r	5H %�� �)%���n_� ��

Polygnathus semicostatus�'�� #$/��
LL��� *�� �* %� ��LL�U�

Polygnathus semicostatus+�# ��LL����*��*��'(�����middle crepida- 

late expansa zone ������4��

�������C�������F�8���Ji & Ziegler(1993)�����+�w�	V����'(��j�6�3�

����/�postera to late expansa zone �# ��3�*�� ���5H %��)%�x8��$ 

'���((.�4��

��

;�	:��&��!���,"#�+�:B������!��@#������1D.K.15 ���5��D.K.19C��

���+��# �� �����F���3�5H %��)%�J��
�Polygnathus inornatus 

(Plate3;10a-b),Pseudopolygnathus cf. primus(Plate3;11a-

b),  Pseudopolygnathus sp., Ziegler(1962), 

Pseudopolygnathus primus (Plate3;11a-b),Bispatodus 

bispatodus(Plate3;12a-b), Bispatodus jugosus (Plate 3; 

13), Branson & Mehl,1934,  Polygnathus commonis 

commonis morphotype 1, Siphonodella praesulcata, 

Sandberg ,1972 (Plate3;14 a-b)�'���
��� 4���+��n_�

Siphonodella praesulcata�$/8���^$�#$	���((.�#5H %��)%�5���4

�'(���$��j�6�'�$H6����	V��e!��%���5H %��)% praesulcata zone �

8���x'���$ ��(.�4��

�<�������D��

� �E.� �\[(�� �� �!)%��� �/D�[��� )�� ��V �� ���5H %��)%��.� � �*+� *V(��

5H %��)%����	
�>���)�'��$��)�# * %�#$(��6�#5H %��)%����	
�:�#��

'�� #$$/8� ��� #$�)*C��� )� #$H!� #$(��6�(.�� 4���(
� �$�� ��C�)��(.� �/D�[� �'

� ���W5H %��)%� 5
��� ��*	� ��� ���(Older than late crepida- 

romboidea to late trachytera zone- postera to late expansa��
praesulcata zone �zone-������ #$H!� �8� '��$�� #$(��6� #�� �$�� ���O� �.

8x'�� �$ ��((.� 45H %��)%� ���	
�>������!)%�� ���5H %�)%� ���	
�>� )�:�

� )� 'C�)��(.5H %��)%� ���	
�:�����!)%��� ���5H %�3���)%� ���	
��)�?�

� 'C�)��(.��%��5���� 4�( * �� ���
� ��� �F�8� ���'�� *l�� ��� '��(
�����

���H^���A+�#$(��6�3��
���'V ��8�@*��# �����# ����8����� 4�#$(r	

����� Z6��� %*0D�� y�\�� '^*�� ��� �.� '"(�3�)�^b����$�� �$_��� �(���� c�#$�

h���� �,M)� *"����� )� ����� ��F)� *,$(�*.� )�#$�)���)� �)*$F�#$��3��A+

'	��������� �E.���)�Y������5���R��0���������C��$!���	C_��)���
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Plate 1 
1a-e: Leptocaryorhynchus jamensis 

BRICE, x1.5 

1a dorsal view 

1b ventral view 

1c posterior view 

1d anterior view 

1e lateral view 

2a-e: Pampoecilorhynchus arianus 

SARTENAER, x1 

2a dorsal view 

2b ventral view 

2c posterior view 

2d anterior view 

2e lateral view 

3a-e: Cleiothyridina coloradensis 

GIRTY,x1 

3a dorsal view 

3b ventral view 

3c posterior view 

3d anterior view 

3e lateral view 

4a-e Aulasella interlineata SOWERBY, 

x1 

4a dorsal view 

4b ventral view 

4c posterior view 

4d anterior view 

4e lateral view�
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Plate 2 
1a-e Schizophoria impressa Hall 

1868, x 1 

1a dorsal view 

1b ventral view 
1c posterior view 

1d anterior view 

1e lateral view 

2a-e Athyris tau NALIVKIN 

1937, x 1 

2a dorsal view 

2b ventral view 

2c posterior view 

2d anterior view 

3a-d Megalopterorhynchus 

chanakchiensis ABRAMIAN 

1954, x 0.8 

3a dorsal view 

3b ventral view 

3c posterior view 

3d anterior view 

4a-e Araratella sp. Sartenaer and 

PLODOWSKI 1975, x 1 

4a dorsal view 

4b ventral view 
4c posterior view 

4d anterior view 

4e lateral view 
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Plate 3 

1a-b Icriodus alternatus alternatus Branson and Mehl, 

1934  

1a Upper view   

1b Lower view 

2a-b Icriodus cornatus Branson and Mehl, (1991) 

2a Upper view   

2b Lower view 

3 Plekysgnathus inclinathus Thomas, 1949  

Lateral view 

4a-b Polygnathus commonis commonis Branson and Mehl, 

(1991) 

4a Upper view   

4b Lower view 

5a-b Polygnathus commonis mugodzaricus Branson and 

Mehl, (1938) 

5a Upper view   

5b Lower view 

6 Clydagnagthus cf. ormistoni Beinert, Klapper, Sandberg 

& Ziegler, 1971 

Upper view   

7a-b Polygnathus commonis collinsoni Druce, 1966 

7a Upper view  

7b Lower view 

8 Scaphignathus velifer leptus, Ziegler & Sandberg, 1984 

Lateral view 

9 Polygnathus semicostatus Branson and Mehl, 1934 

Upper view   

10a-b Polygnathus inornatus Branson, 1934 

10a Upper view   

10b Lower view 

11a-b Pseudopolygnathus primus Branson and Mehl, 1934 

11a Upper view   

11b Lower view 

12a-b Bispatodus bispatodus Ziegler & Sandberg and 

Austin, 1990 

12a Upper view   

12b Lower view 

13 Bispatodus jugosus Branson and Mehl, 1934 

Upper view   

14a-b Siphonodella praesulcata, Sandberg 1972 

14a Upper view   

14b Lower view 
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