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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. 
 
Keywords: Kalariz, Brachiopod, Conodont, Devonian, Famennian, Alborz, Geirud Formation.  
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� ƲƿřƀƿŻŢ�ƱƹŻŚŝ� ƾƘưŬţ�Pampoecilorhynchus arianus, 

Cyrtospirifer sp., Leptocaryorhynchus jamensis, 

Spinatrypina sp. & Productella sp.ƾƯ�ƆŴƄƯ��ŵƺƃ� ��ƶŝ�ƶūƺţ�Śŝ
� ƽŚƸƀƴū� ŹƺƌůPampoecilorhynchus arianus 

(Sartenaer,1967) ƹ��Leptocaryorhynchus       jamensis      

(Brice, 1967)      (see pl.1:1a-e and 2a-e, respectively) � ��ƶƧ
� ŶƴŤƀƷ�ƾƳŚǀƯ� ƹ� ƲƿźƿŻ� ƲǀƴƯŚƟ�ƆųŚƃ�ƽŚƸƬǀƀƟ� ŻřSartenaer,1967)ƹ��

Brice,1967�(Sartenaer,1967;� �� Ʋſ� ƲƿřźŝŚƴŝ� ƲƿřŢƀƿŻ�ƱƹŻ�ƲǀƴƯŚƟ�
�ƾƳŚǀƯ�ƹ�ƲƿźƿŻƲǀǀƘţ�ƾƯ�ŵƺƃ���ƲƿřŢƀƿŻ�ƱƹŻƩŵŚƘƯ��ŢƀƿŻ�ƱƹŻ�ƵŹŚưƃîƹ�æå�

Brice (1977)�ŤƀƳŚƜƟř� ŹŵººººƱŚ� �ŢƀƿŻ�ƱƹŻPtychomaletoechia 

deltidialis �Gaetani (1965)ƱƹŻ� ƹ�K3�Dmitria seminoi &) 

(Leptocaryorhynchus jamensis�Brice et al.(1973)�Ɓźŝ� Źŵ�
��Ţſř�ơǈǀƿ�Ɓƺų���
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ŢƀƿŻ�ƱƹŻ�ƾƘưŬţ�ç��
�ƲƿřŢƀƿŻ��ƱƹŻŹƺƸƓ� Śŝ�ƾƘưŬţ�ƶƳƺĭ�ƉřźƤƳř� ƹ��ƱŚƿŚěƹŻŚŝ�Żř�ƽźĮƿŵ�ƽŚƷ
ƿŻŚſŚƴƃ�źƿƾƯ�ƾ�ƺƃŵ���

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� 

Źƺƌů�ŽŚſř�źŝ���ƾƈųŚƃ�ƱŚƿŚěƹŻŚŝƱƺĤưƷ���
 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,� ǀƴƯŚƟ� ƂŴŝ� Ʋƿř� ƲſºººººƾƯ� ƲǀǀƘţ� Ʋǀƀě� Ʋ�ƃºººººº�ŵƺ

(Brice,1971; Nicollin & Brice, 2004, Sartnaer, 1967)����

ƶƿǇ� Ʋƿźųō� Źŵ�ƲǀƴƯŚƟ� ƽŚƷƶƳƺĭ� żƿŹǈƧ� ƾƫřƺţ��ŚƸŤƳř� ƲǀƴƯŚƟ� ƽŚƷƾƿŶƴƳŚƯ��
Araratella dichotomians  & Megalopoterorhynchus 

chanakchiensis��Ţſř� Ɓźŝ� Ʋƿř� Źŵ� ƲǀƳƹźŤſř� śƺƨƃō� źƿŻ� ƝźƘƯ�
(Nicollin&Brice 2004; Sartnaer & Plodowski, 2003)���

� ƲƿřŢƀƿŻ�ƱƹŻƩŵŚƘƯ� ƾƘưŬţ��ŢƀƿŻ�ƽŚƸƳƹŻ� ƵŹŚưƃ�ææ� ƹ�æç 

Brice(1977)ƱŚŤƀƳŚƜƟř�Źŵ���ƱƹŻ� productella��  Gaetani (1965�Źŵ
� ƱƹŻ� ƹ� ƽżƧźƯ� ŻźŞƫřk4� (Dicospirifer & Evanescirostrum)�

Brice et al.(1973)Ţſř�ơǈǀƿ�Ɓƺų�Ɓźŝ�Źŵ����
��
ś��ŚƸŤƳƹŵƺƴƧ��

� ƾŤƀƿŻ� ƽŚƸƳƹŻ� ƩźŤƴƧ� ƹ� żƿŹǈƧ� Ɓźŝ� Ƣǀƣŵ� Ʋſ� ƲǀǀƘţ� ƽřźŝ�ŹřŵŚěƹŻŚŝ�
� ŵƹŶůéå�Ĭƴſ�ƶƳƺưƳ�éƺƬǀƧ�ƿŝ�ƾƶ�ƶƿǇ�Żř�ƦǀţŚưŤƀǀſ�ŹƺƏ��ƾĮƴſ�ƽŚƷ

Ŷƿŵźĭ� řŶū� Ʊō� ƽŚƸŤƳƹŵƺƴƧ� ƹ� ƵŶƃ�Ţƃřŵźŝ� ƶƤƐƴƯ� ��ƽŚƸŤƳƹŵƺƴƧ� ƾųźŝ
ƶƿǇ�Żř�ƂƿřŶū�Ŝǀţźţ�ƶŝ��ƆųŚƃ�ŻřŶƴţŹŚŞƗ�ŶƿŶū�ƶŝ�ƮƿŶƣ�ƽŶƴŝ���
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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. 

ƞƬŤŴƯ�ƽŚƸƤƟř� Źŵ� ŚƸŤƳƹŵƺƴƧ� ƖưŬţ�ŽŚſř� źŝ���ŢƀƿŻ�ƽŚƸƳƹŻ��ƲǀǀƘţ� źƿŻ
ŶƳŶƃ���
ŢƀƿŻ��ƵŹŚưƃ�ƾƬŰƯ�ƱƹŻæ��ƶƳƺưƳ�ƪƯŚƃ��ƽŚƷD.K.1�Śţ��   D.K.2����

�Ʋƿř�ƵŶưƗ�ƂŴŝŢƀƿŻ�ƱƹŻŢſř�ƾŤǀƯƺƫƹŵ�żǀƳ�ƾŤưƀƣ�ƹ�ƾŞƿźŴţ����ƲǀưƷ�ƶŝ
ƣŚƟ� ƪǀƫŵººººųŚƃ� ƶƳƺĭ� Ŷºººººººº� ƆŢſřƿŻ� Ʊō� ŽŏŹ� Źŵ� ƾƫƹ�ºƶƳƺĭź�

Icriodus alternatus alternatus(Branson & Mehl,1934)��
(Plate 3; 1a-b)�ūƹºº�ƶƬưū� Żř� ƞƬŤŴƯ� ƖŝŚƴƯ� ŽŚſř� źŝ� ƶƧ� ŵŹřŵ� ŵƺ

Sanberg and Dressen (1984)�� ƹJi & Ziegler(1993)�źƿŻ� Ʋƿř�
�ƽŚƸŤƳř�Źŵ�ƶƳƺĭŢƀƿŻ�ƱƹŻ�late crepida�Śŝ�řŸƫ���Ţſř�ƵŶƃ�ŶƿŶěŚƳ�Źŵ�źƔƳ�

�ƲŤƟźĭơƺƟ�ƽŚƷŵŹřŶƳŚŤſřƮƷ� � ƶƗƺưŬƯ�Ʋƿř�Ʋſ� ��ŻŹř�older than late 

crepida zone  ���Ţſř���
��

ŢƀƿŻ��ƵŹŚưƃ�ƾƬŰƯ�ƱƹŻç���ƶƳƺưƳ�ƪƯŚƃ���ƽŚƷD.K.8 Śţ��D.K.3 ��
� Ʋƿř� ŹŵŢƀƿŻ�� ƱƹŻƶƳƺĭ�ƽŚƷIcriodus cornatus (Plate 3; 2a-b), 

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

ƾƯ� ŢƟŚƿ�ŵƺƃ� �� Ʋƿř� ƵŶƗŚƣŢƀƿŻ�ƱƹŻ��ƶƳƺĭ� źƿŻ� Źƺƌů� Ʋƿźųō� Śŝ
alternatus��Icriodus alternatus�Źŵ�ŢƀƿŻ��ƱƹŻ�ƂƿřŶǀě�Ʋǀƫƹř�ƹ�ƾƬŞƣ
� ƶƳƺĭ� źƿŻPolygnathus commonis commonisƾƯ�ƆŴƄƯ��ƺƃŵ��
�Ʋƿř�ŽŏŹŢƀƿŻ�ƱƹŻ�ƶƳƺĭ�Źƺƌů�Śŝ�żǀƳ�Icriodus cornatus� ��ƆŴƄƯ

ƾƯ�ŵƺƃ� �� ŽŚſř� źŝSanberg & Dressen (1984)ƶƳƺưƳ� Ʋƿźųō���ƽŚƷ
ƺĭ� Źŵ� ŹƺƧŸƯ� ƶƳŢƀƿŻ�ƱƹŻ�late trachyteraƾƯ�ŢƟŚƿ���Ʋſ� řŸƫ� �ŶƳƺƃ

źŝřźŝ�ƵŶƃ�źƧŷ�ƾŤƳƹŵƺƴƧ�ƶƗƺưŬƯromboidea -late trachytera zone 

Ţſř�����
ŢƀƿŻ��ƵŹŚưƃ�ƾƬŰƯ�ƱƹŻè���ƶƳƺưƳ�ƪƯŚƃ��ƽŚƷD.K.9 Śţ��D.K.14 ���

ŵƲƿř� Ź�ŢƀƿŻ�ƱƹŻ�ƶƳƺĭ�ƽŚƷPseudopolygnathus 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)�ŚſŚƴƃƿ�ƵŶƃ�ƾ
Ţſř��� Ʋƿř� ƵŶƗŚƣŢƀƿŻ�ƱƹŻ� ƶƳƺĭ� Źƺƌů� Śŝ�Clydagnagthus cf. 

ormistoni�ƾƯ�ƆŴƄƯ�ƺƃŵ� �� Ʋƿř� ŽŏŹ� ƲǀƴĤưƷŢƀƿŻ�� ƱƹŻ�Źƺƌů� Śŝ
Polygnathus semicostatus�ƾƯ� ƲǀƘƯ�ƃººſř� źŝ� řźƿŻ� ŵƺºº�ŽŚ

Polygnathus semicostatus�ĭ�Ʋƿř�ºº�Śŝ�źŝřźŝ�ƾƴſ�ƶƳƺmiddle crepida- 

late expansa zone ŵŹřŵ�����
�ŵŹřŶƳŚŤſř�ƶŝ�ƶūƺţ�ŚŝJi & Ziegler(1993)��ƶƳƺĭ�ƕƺưŬƯ���ƾƴſ�ơƺƟ�ƽŚƷ

�ƩŵŚƘƯpostera to late expansa zone �Ʋƿř�ƽřźŝ� řŹ�ŢƀƿŻ�ƱƹŻ�Őţ�Ŷǀƿ
ƾƯ�ŶƴƴƧ����
��

ŢƀƿŻ��ƵŹŚưƃ�ƾƬŰƯ�ƱƹŻé���ƶƳƺưƳ�ƪƯŚƃ��ƽŚƷD.K.15 ��Śţ��D.K.19���
ƶƳƺĭ��Ʋƿř� Źŵ� ŵƺūƺƯ�ƽŚƷŢƀƿŻ�ƱƹŻ�ƪƯŚƃ�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)�ƾƯ�ŶƃŚŝ� �ƶƳƺĭŹƺƌů�
Siphonodella praesulcata�ǀƘţ�ŵƺųǀ�ƲǀưƷ�ƵŶƴƴƧ�ƲŢƀƿŻ�ƱƹŻ�Ţſř��
�ƾƴſ�żǀƳ�ơƺƟ�ƾƬǀƀƟ�ƶƗƺưŬƯ�žěƮƷ�ŻŹř�ŢƀƿŻ�ƱƹŻ praesulcata zone �

ţ�řŹŐƾƯ�Ŷǀƿ�ŶƴƧ����
ƶŬǀŤƳ�ƽźǀĭ��

żƿŹǈƧ� ƶƤƐƴƯ�ƱŚƿŚěƹŻŚŝ� ƶƘƫŚƐƯ�� ƹŵ� ŵŚŬƿř� ƶŝ�ŢƀƿŻ�ƱƹŻ�ƶƧ�Ŷƿŵźĭ� źŬƴƯ�
ŢƀƿŻ�ƱƹŻ�ƵŹŚưƃ�æƟ�Ʋſ��ƹ�ƾƳŚǀƯ�ƹ�ƲƿźƿŻ�ƲǀƴƯŚŢƀƿŻ�ƱƹŻ�ƵŹŚưƃ�ç�Ʋſ�

ƾƯ�ƲǀǀƘţ� řŹ�ƲǀƳƹźŤſř� ƹ� Ʋǀƀě�ƲǀƴƯŚƟ�ƴƧŶ� �ŚſŚƴƃ� żǀƳ� ŚƸŤƳƹŵƺƴƧ� ƶƘƫŚƐƯƿ�ƾ
� ŹŚƸģŢƀƿŻ�ƱƹŻ� Ţƃřŵ� ƵřźưƷ� ƶŝ� řŹ�(Older than late crepida- 

romboidea to late trachytera zone- postera to late expansa��
praesulcata zone �zone-��� ƶƧ�řŹ� Ʋǀƀě� Śţ� ƾƳŚǀƯ� ƲǀƴƯŚƟ�Ʋſ� żǀƳ� ŚƸƳō

ţŐƾƯ�Ŷǀƿ�ŶƴƴƧ� �ŢƀƿŻ�ƱƹŻ� ƵŹŚưƃ�æŝ�ŹřŵŚěƹŻŚ� Śŝ�ŢƀƿŻ�ƱƹŻ� ƵŹŚưƃ�æ� ƹ�ç�
� ƹ�ƾŤƳƹŵƺƴƧŢƀƿŻ�ƱƹŻ� ƵŹŚưƃ�ç�ŹřŵŚěƹŻŚŝ� Śŝ�ŢƀƿŻ�ƽŚƸƳƹŻ� ƵŹŚưƃ�èƹ�é�
� ƾŤƳƹŵƺƴƧƮƷ�ŻŹřŢſř�� �ƶƴƿźƿŵ� ŶƷřƺƃ� ƶŝ� ƶūƺţ� Śŝ�ƾƯ� źƔƳ� ƶŝ� ƾſŚƴƃ��ŶſŹ

ƵŹŚƀųŹ�ŹŸĭ��ƶŝ�ƲǀƴƯŚƟ�ƽŚƷŶƃŚŝ�ƾŬƿŹŶţ�Ɓźŝ�Ʋƿř�Źŵ�ƲƿżƳŹƺţ���ƲǀƴĤưƷ
ƶſŚƯ� ƢƟř�� ŻźŞƫř�ƍŚƤƳ� ƾųźŝ� Źŵ� ƶƧ�ƾĮƴſƽŹƹŚų��ƱŚƜǀƯ� ƶǀůŚƳ� ŶƴƳŚƯ� ��Ʋǀŝ

śƺſŹ� ƶƠƣƹ� źĮƳŚƄƳ� ƹ� ŵŹřŵ� ŵƺūƹ� źƠǀƴŝźƧ� ƹ�ƲǀƳƹŵ��ƹ� ŵƹźǀū�Ʋǀŝ�ƽŹřŸĭ
ƾưƳ�ƵŶƷŚƄƯ�żƿŹǈƧ�ƵŵƹŶŰƯ�Źŵ��Ţſř�ƥŹŚŞƯ��Ʊŵƺŝ�ƶŤſƺǀě�ƩŚưŤůř�ƹ�ŵƺƃ

ƲǀƳƹŵ� ŻźƯ�ƺƣ� řŹ� źƠǀƴŝźƧ�ƾƯ�š�ŶƄŴŝ� � ��ƾƬǀƀƟ�ƽŚƸŤƷŚŞƃƽŚƿƺĭ�ƍŚŞţŹř�
�ƵŹŚƣ�ƾƫŚưƃ�ƶǀƃŚů�Śŝ�żƿŹǈƧ�ƶǀůŚƳ�ƹŶƴĭ�ƲǀƳƹŵ�ƵŹƹŵ�Źŵ�ŚƳřŢſř���
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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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