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Abstract 

      In this research, Kope-Dagh area (Khangiran formation.), some 25 km of Shorlogh village, north-east of Iran was 
investigated. Many researchers have paid their attention to the area that is economically important due to gas reservoirs. To 
explore the area, characteristic light microscope (LM) and scanning electron microscope (SEM) were employed to study the 
calcareous nanofossils. Based on the first occurrence and fossil assemblages, nine biozones were recognized. These 
assemblages, from the base to the top, are NP13-NP24 (Martini 1971) and CP11-CP19a (Okada & bukry 1980). The age of 
Late Early Eocene to Late Oligocene is suggested for Khangiran section. 
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ŢƟźĭŹřźƣ�ƶƘƫŚƐƯ�ŵŹƺƯ����
��źŤƳŚſ�ƁƹŹ�ŹŵƿƳ�ĥƺƠǀ�Ʊŵźĩ�ƶƟŚƋř�ƹ�źƄŝ�Źŵ�ƶƳƺưƳ�Ʊŵźĩ�Źŵƺě�Żř�žě�ż

���Ŷſ�šŚƠƀƟ�ŚŤƯřżĮƷ�ƩƺƬŰƯƿ��Ʈæå�ƶŝ�ŶƇŹŵ�ōƶƫƺƫ�Ʊ��įŚƷō�ŚºƯŻƿ�řŹ�Ƃō��ƵŵŚºƯ
��ŤŰƯ�ƹ�Ƶŵźĩºººººƺƿ�����źƷ�Źŵ�źƄŝ�šŚƿ��ƶƳƺưƳ�Żř�Ĩ��Ź�ŚƷƿ�Ư�ƶŤŴƾ�ƃŵƺ����ŹƺƔƴƯ�ƶŝ�ƹ

�ƄƳ�ƶţǀīŹżŝ�šřŹŷ�İƴ��įŚƸƳƺŤĪƳǈěƺƳŚƳ�Żř�źţōİĪƷ��ƶŝ�ƵŚĮŤſŵ�ŢƗźſ�èêå�
��ƳŚŧ�Źŵ�Źƹŵǀ���İƏ�ƶæê�ƳŚŧ�ǀ�İƯ�ƶ�ŶſŹ�����������ƶºƫƺƫ�ƹ�ƁƺƯŚºų�řŹ�ƵŚĮŤºſŵ�žĜºſ����įŚºƷ

ōŚƯŻƿƯ�ũŹŚų�ƵŚĮŤſŵ�Żř��řŹ�Ƃƾ�Ŷƴƴĩ���
�ř�Źŵ�ƿ�����ƶƫƺƫ�źƷ�ŢƫŚů�Ʋç�Ż�ƂŴŝ�ƶĩ�ŵŹřŵ�ƂŴŝ�ƿźƿ��ƄºƳ�ƶºţ�śƺſŹ�Ʋǀ�Ʋ

��ŤĪƳǈěƺƳŚƳ�ŶƣŚƟ�ƵŶƃ��įŚƸƳƺō���ǇŚŝ�ƂŴŝ�ƹ�İĪƷƿ������ƵŻřŶºƳř�ƮºƷ��šřŹŷ�įƹŚºů�İ
Ĩģƺĩƹ�����įŚƸƳƺŤĪƳǈěƺƳŚƳ�Żř�źţō��Ţºſř�İĪƷ�����ǇŚºŝ�ƂºŴŝƿ����İ�ƶºŝ��ƶºƫƺƫ����įŚºƷ

ōŚƯŻƿ�ŵ�Ƃƿ�����ř�ƹ�ƵŶºƃ�ƪƤŤƴƯ�źĮ�ºƿ������źºƷ�įřźºŝ�ƪºưƗ�Ʋ�ºƿ�ƶºƳƺưƳ�Żř�Ĩ����ƭŚºŬƳř�ŚºƷ
Ưƾ�ŵŵźĭ��������ƱŵƹżƟř�Śŝ�ŶƘŝ�ƶƬůźƯ�Źŵ�ō�źƐƤƯ�ś��ƺŤŰƯ�ƿ����ƶºƫƺƫ�İºưŬů�šŚ���įŚºƷ
ōŚººƯŻƿ�Ʊŵřŵ�ƱŚººĪţ�Żř�žººě�ƹ�ƵŶƳŚººſŹ�ƮººŬů�ƶººŝ�řŹ�ƭƹŵ�įźººſ�Ƃ��Źŵ�ƶººƫƺƫ�

źŤƳŚſƿƯ�Ƶŵřŵ�Źřźƣ�ĥƺƠƾ�ŵƺƃ���
���������������įŚºƸƳƺŤĪƳǈěƺƳŚƳ�ƵŻřŶºƳř�ƮºƷ�šřŹŷ�Ʊŵźºĩ�řŶºū�įřźºŝ�ƵŚĮŤſŵ�ŢƗźſ

ō��ŷ�Żř�İĪƷŹ�Ĩģƺĩ�šř����ƶŝ�źţçååå���ƳŚŧ�Źŵ�Źƹŵ�ǀ�ƳŚſŹ�ƶǀ�����Żř�žě�ƵŚĮŤſŵ�ƹ�ƵŶ
èåƳŚŧ�ǀƯ�ƁƺƯŚų�ƶƾ�ŵƺƃ���

�ř�ŹŵƿƳ�ŢƫŚů�Ʋǀ�żçƶƫƺƫ�Źŵ�ƂŴŝ�ĪƄţ�ǀ���ǇŚºŝ�ƂºŴŝ�ƶºĩ�ƵŶƃ�ƪƿ��Śºŝ�řŹ�İ
ěǀ�������Ź�Źƹŵ�ƹ�Ƶŵźĩ�ũŹŚų�Ţƣŵ�ƶŝ�ŢĜƿ�Ư�ƶŤŴƾ�ŵƺƃ��řƿ���Śŝ�ƪºưƗ�Ʋ�ºƿ�����ƝŚƠºƃ�Śºţ�Ŷ

�ŚƯ�ƱŶƃƿ�ǇŚŝ�Ɩƿ���ƶƯřŵř�İƿŶŝŚ���ŚƸƳ�Źŵ�ƹƿ��Ţæ����Ż�ƩƺƬŰƯ�Żř�ƵźƐƣ�ƿźƿ����ƵřźưƷ�ƶŝ�Ʋæ�
��ƵźƐƣō������������ƱŶºƃ�ĨƄºų�Żř�žě�ƹ�ƵŶƃ�ƂŴě�ƭǇ�įƹŹ�źƐƤƯ�ś������ŵŹƺºƯ�ƪºƯǇ�

���Śě�įƹŹ�ƅƺƈŴƯ�Ŝƀģ�Śŝ�źƔƳƿŚŞƀģ�įżƬƟ�ƶƯ�ƵŶƳƾ������ƭŚºŬƳř�Żř�žºě�Śºţ�ŵƺºƃ
Ƃººƃƺě�ƪººưƗ�ǈººſř�ƿ�ƵŚĮŤººſŵ�Ǝººſƺţ�ŚƷŶFISONS���ƩŶººƯPolaron  

E5200c Ƙţ�ƹ�ǀǀƯ�Ǝſƺţ�İƷŚĮŤſŵ�źŤƯřŹŚě�Ŷƴģ�ƲǀƳƹźŤĪƫř�ęƺĪſƹźĪƾ�� 

OXFORD S360 ƶƳƺưƳ�Żř�ƹ�ƶƘƫŚƐƯ�ƹŚƈţ�ŚƷƿƯ�ƶŤƟźĭ�İƳƹźŤĪƫř�źƾ�ŵƺƃ���
��

İĪƷō�įŚƸƳƺŤĪƳǈěƺƳŚƳ�ĨǀţŚưŤƀǀſ��
��ſŚƴƃ�įŚƸƳƺŤĪƳǈě�ƺƳŚƳŚƿ����ř�Źŵ�ƵŶºƃ�İ�ºƿ����ƶºƘƫŚƐƯ�Ʋææ�������ŭźºƃ�ƶºŝ�ƵŵřƺƳŚºų�

ŻƿŢſřź���
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��
Discoasteraceae 
Coccolithaceae 
Calyptrosphaeraceae 
Rhabdosphaeraceae 
Sphenolithaceae 
Zygodiscaceae 
Lithostromationaceae 
Helicosphaeraceae 
Prinsiaceae 
Pontosphaeraceae 
Incertae sedis 
 

�ººƴū�Żř�ƶººĩ�Ţººſř�źººĩŷ�ƶººŝ�ƭŻǇƶººƳƺĭ�ƹ�ŚƸƀ�ƵŵřƺƳŚººų�įŚººƷ��ơƺººƟ�įŚººƷ
ŞƀĪƗºººº�įŹřŵź LM �ƹSEM���Ţºſř�ƵŶºƃ���ºƴĤưƷǀ����šŚºƘƫŚƐƯ�ŽŚºſř�źºŝ�Ʋ

����������ƱƹŻ�Żř�ƶºƘƫŚƐƯ�ŵŹƺƯ�ƶƤƐƴƯ�Źŵ�ƵŶƃ�ƭŚŬƳřNP13�����ƱƹŻ�ŚºţNP15���ƱƹŻ�Żř�ƹ�
NP17 ��ƱƹŻ�ŚţNP24��ŴƄţǀŢſř�ƵŶƃ�Ƶŵřŵ�Ɔ��ŹřŵƺưƳæ��� 

Discoaster lodoensis zone (NP13) 
Bronnimann &stradner (1960) Bukry (1973a) 

Discoaster sublodoensis Zone(NP14) 
Hay (1964) and Bukry (1973a) 

Nannotetrina fulgens Zone (NP15) 
Hay in Hay etal. (1967), emend,Martini(1970a), 

Bukry(1973a) 
Discoaster saipanensis Zone(NP17) Martini(1970a) 
Chiasmolithus oamaruensis zone (NP18) Martini 

(1970a) 
Isthmolithus recarvus zone (NP19) 

Hay,Mohler &Wade (1966),emend, 
Martini(1970a) 

Sphenolithus pseudoradians zone (NP20) 
Martini(1970a) 

Ericsonia subdistica zone(NP21) 
Roth &Hay in Hay et 

al.(1967),emend,Martini(1970a) 
 
 
 
 
 

Helicosphaera reticulate zone (NP22) 
Bramlette & Wilcoxon (1967) ,emend,Martini 

(1970a) 
Sphenolithus predistentus zone (NP23) 

Bramlete &Wilcoxon (1967), emend Martini 
(1970a) 

Sphenolithus distentus zone (NP24) 
Bramlette &Wilcoxon (1967) 

 
 

įźǀĭ�ƶŬǀŤƳ��
ººſŹźŝ�ŽŚººſř�źººŝǀ�ŚƸººŝ�ƵŶººƃ�ƭŚººŬƳř�šŚººƘƫŚƐƯ�ƹź�įŚººƸƳƺŤĪƳǈěƺƳŚƳ�įƹŹ�

ō���ƙřŵ�ƶĜĩ�ƶƤƐƴƯ�İĪƷ�����ě�Ʋºſƺŗř�Ʋſ��ºǀƄǀ���ƫř�Śºţ�Ʋǀ���ƀºě�ƲºſƺĮǀ������ƱŚºƯŻ�įřźºŝ�Ʋ
ĮƳŚų�ŶƳŻŚſ�įŹřŸĭ�śƺſŹǀě�ƵŶƃ�ƶƘƫŚƐƯ�ƶƤƐƴƯ�Źŵ�ƱřźǀƯ�ŵŚƸƴƄƾ�ŵƺƃ����
���ƣŵ�šŚƘƫŚƐƯ�ŽŚſř�źŝǀ�ŵ�Ƣƿźƿ�Ƴ�İſŚƴƃ�ƭƺŝ�ƶƴǀż�ƶƳƺĭ�ƱřƹřźƟ�ŵƺūƹ����įŚºƷ

ŵƿ�İƯ�źŤſřƺĪƀ��İĩŚů�ŶƳřƺţ���Ʊŵƺºŝ�ƭźºĭ�Żřō�Ƴ�ƹ�řƺºƷ�ƹ�ś�ºǀ���ƱřƹřźºƟ�ŵƺºūƹ�ż
ƶƳƺĭ��ĩ�įŚƷǀƫƺưſŚǀ������ƆųŚƃ�įŚƸƬĪƃ�Żř�ƶĩ�ŚƸſƺŤō������įŚƸºƋźƗ�ƹ�ŵźºſ�įŚƸŝ
ƟřźƜūººǀŚƿƳ�ŢººſǇŚŝ�İººǀººƯ�żƾ�ŝ�ŶººƳřƺţººǀ�Ʊŵƺººŝ�ŵźººſ�źĮƳŚō�ƱŚººƯŻ�Źŵ�řƺººƷƹ�ś

ŶƃŚŝ�ƶƋƺů�įŹřŸĮŝƺſŹ����
��ƶƳƺĭ�ƕƺƴţ�řŸƫ���İƯ�ŹƺĩŸƯ�įŚƷ���ŝ�ŶºƳřƺţ�ºǀ�Ɯţ�źĮƳŚ�ºǀǀ��šřźō���řƺºƷ�ƹ�śƿ�Źŵ�İ

�ŸĮŝƺſŹ�ƱŚƯŻ��ĮƳŚų�ŶƳŻŚſ�įŹřǀ��ě�Ʋºſƺŗř�Źŵ�ƶĩ�įŹƺƏ�ƶŝ�Ƶŵƺŝ�Ʊřź�ºǀƄǀ��ƶºŝ�Ʋ
ƫŵººǀŵ�İººƳřƹřźƟ�ƪººƿ�ŚƷźŤſřƺĪƀ�řżººƟř�ƿ�ƀººě�Ʋººſƺŗř�Ţưººſ�ƶººŝ�ƹ�ŚººƯŵ�Ƃǀ�ƹ�Ʋ
ƫřǀƫŵ�ƶººŝ�ƲººſƺĮººǀřżººƟř�ƪƿĩ�ƂǀƫƺưſŚǀ�ƹ�ŚƸººſƺŤIsthmolithus recarvus�

ŤƳ�řƺƷ�ƱŶƃ�ŵźſ�ƹ�ŚƯŵ�ƂƷŚĩǀƯ�ƶŬƾ�ŵƺƃ���
ƴĤưƷǀ������ŝ�Żř�źƔƳ�ŵŹƺƯ�ƖƐƤƯ�Źŵ�Ʋǀ��ƶƳƺĭ�ƲŤƟŹ�Ʋ���įŚƷD.saipanensis��ƹ�

D.barbadiensis�įŚƸƳƹŻ�Źŵ�NP19 ��ƹNP18 �Ư�űŹƾ���ŝ�ƶºĩ�ŶºƷŵ�ºǀ�źĮƳŚ
�Ţſř�Ʋſƺŗř�źųřƹř�Źŵ�ŚƯŵ�ŢƟř����

�������ƫř�ƵŹƹŵ�Źŵ�ƱŶƃ�ŵźſ�ƹ�ŚƯŵ�ƂƷŚĩǀ�Ƴ�ƲſƺĮǀ�ƶºƳƺĭ�Ʈĩ�ƕƺƴţ�ŦƗŚŝ�ż���ŚºƷ
ƫř�šŚƘưŬţ�řŸƫ�ƹ�ƵŵƺŝǀŹřŵ�įźŤưĩ�ƕƺƴţ�Ʋſƺŗř�ŢŞƀƳ�ƶŝ�ƲſƺĮƳŶ���
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�Żř�ƵŵŚƠŤſř�Śŝ�ƙřŵ�ƶĜƧ�ƶƤƐƴƯ�ƾƨƷō�ƽŚƸƳƺŤƨƳǈěƺƳŚƳ�ƶƘƫŚƐƯ�ƽŚƸƃƹŹSEM, LM 
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ƽŹŚĮƴŝŚŤƧ��
įƹŵŚƷ�Ɲ���æèíæ��ƀƟƺƳŚƳǀ�įŚƸƬōř�İĪƷƿƱřź�ƯŻ�ƱŚƯŻŚſ�ǀŹƺƄĩ�İſŚƴƃ�Ʋ��

śźů�ŹŚƄƟř�ƕ���æèìè��ƯŻǀ�ƙřŵ�ƶĜĩ�İſŚƴƃ�Ʋ�ƯŻ�ƱŚƯŻŚſ�ǀŹƺƄĩ�İſŚƴƃ�Ʋ��
İƳřźƸţ�ƹźƀų�ű���æèëì��Ƭĩǀģ�ƵŹŚŝŹŵ�İţŚǀř�İſŚƴƃ�ƶƴƿţ�ƖƏŚƤƯ�ƹ�ƱřźǀĪƄţ�Ěǀšǈ��
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