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  ��M�	0  �!��	X $0�@  ���I^�  9	S��  �[��8��  �(�	 ;�  

51/35  03/40  01/41  05/42  52/40  05/40  30/35  38/39  SiO2 

5  83/0  306/1  20/1  97/0  00/0  55/1  16/1  Al2O3 

5/1  75/1  29/2  53/2  47/5  05/16  10/6  29/2  Fe2O3 

79/7  48/5  -  40/5  75/2  -  10/1  45/3  FeO  

00/0  64/0  04/0  06/0  05/0  11/0  05/0  27/0  TiO2 

12/0  11/0  17/0  12/0  13/0  -  07/0  12/0  MnO 

15/1  03/0  40/1  45/1  35/0  03/0  56/0  00/1  CaO  

69/48  59/42  29/39  39  85/46  78/43  60/37  57/45  MgO 

04/0  01/0  05/0  14/0  03/0  -  -  08/0  Na2O  

00/0  01/0  01/0  03/0  01/0  -  03/0  01/0  K2O 

01/0  -  -  35/0  -  -  03/0  14/0  P2O5 
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26/39  18/40  84/46  40/39  30/50  10/44  86/29  SiO2 

79/7  44/0  43/5  20/11  35/16  85/18  018/1  Al2O3  

14  30/13  58/7  75/4  87/0  71/0  75/13  Fe2O3  

-  -  -  80/4  53/7  88/4  59/1  FeO  

40/0  11/0  22/0  6/0  93/0  06/0  09/0  TiO2  

204/0  25/0  11/0  -  16/0  06/0  11/0  MnO 

70/5  -  41/15  15/3  20/11  80/16  83/1  Cao 

49/24  09/47  70/20  70/29  59/7  18/10  23/35  MgO 

07/0  -  27/0  30/0  85/2  55/0  06/0  Na2O 

08/0  -  01/0  48/0  29/0  06/0  02/0  K2O 

-  -  01/0  1/0  07/0  01/0  24/0  P2O5 
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  �[��8��  I!�	�  ���I^�  �!��	X $0�@  ��M�	0  9	S��  �(�	 ;�  

45/48  23/52  82/58  89/39  53/43  05/51  90/54  SiO2 

17/15  16/12  78/13  44/13  69/13  90/15  20/16  Al2O3  

26/12  12/2  42/2  61/9  55/3  25/3  60/1  Fe2O3  

-  14/7  56/7  -  06/4  18/7  90/6  FeO  

78/1  47/0  98/1  04/1  51/0  96/0  41/0  TiO2  

36/0  20/0  17/0  17/0  1/0  18/0  04/0  MnO 

42/8  15/10  06/6  43/21  05/18  90/7  50/6  Cao 

78/7  21/8  87/4  23/6  9/10  20/5  75/5  MgO 

15/3  71/0  41/3  16/1  21/0  55/4  45/2  Na2O 

68/0  48/0  63/0  09/0  08/0  42/0  06/0  K2O 

-  26/0  13/0  00/0  -  08/0  18/0  P2O5 
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68/69  0/63  56/71  59/53  5/57  90/67  56/66  SiO2 

21/17  336/15  9/14  87/15  2/16  70/15  63/16  Al2O3  

87/1  87/6  79/0  56/5  56/1  48/0  63/1  Fe2O3  

-  -  47/2  01/3  3/4  30/1  48/3  FeO  

34/0  82/0  06/0  84/0  67/0  38/0  51/0  TiO2  

04/0  10/0  06/0  15/0  1/0  04/0  18/0  MnO 

11/3  65/4  13/1  39/7  14/5  05/5  30/3  Cao 

27/1  21/2  74/2  05/5  71 /4  4/2  47/0  MgO 

79/6  83/4  0/6  42/3  88/4  75/4  17/4  Na2O 

37/0  39/0  24/0  81/0  08/0  33/0  12/1  K2O 

11/0  09/0  02/0  06/0  -  12/0  16/0  P2O5 
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8/54  12/53  10/48  98/49  45.56  02/55  SiO2 

45/10  42/14  30/10  81/17  16.04  90/14  Al2O3  

53/3  91/7  78/7  11/5  -  34/9  Fe2O3  

59/8  -  82/6  77/5  9.72  73/0  FeO  

03/2  64/1  68/2  42/1  1.77  17/0  TiO2  

10/0  10/0  22/0  14/0  0.14  23/0  MnO 

72/11  96/7  55/10  84/6  9.61  37/2  Cao 

21/7  12/4  47/6  72 /4  7.41  54/4  MgO 

36/1  03/4  43/4  9/3  3.37  81/0  Na2O 

09/0  90/0  51/0  67/0  2.56  55/2  K2O  

13/0  -  43/0  05/0  49/0  16/0  P2O5 

166

6  



������� 	�
� ��
	� �������� ����� ����14����� � 27  ��!��" � ��#� �99  

 

 

�
 �!5 Q:* �0 n0�/
6�� �; ��"� 
�(��
 ���@ '�(


 �M��#6�� � 9%�:%G ��"B[ �� �[��8�� � ���: '�(

  9%�:%G ]�� ��"B[�� �!��	X $0�@ �I!�	� �M��#


�* =	��@.���  
  

  
+%� 3. C�� �� f�/�� d!4�� 	.�%.V �-�
�� -��- ���.
��- �1
�D� �N��Q ��
 �GH�) ��-1974 ��^� Z � ��(1982  ��-I� ������ Z

1985 �-�V `�� Z1369�!�Q �<��- Z�1982.(  

  

 '�(����"� 5� '����@A.F.M $	%�	&� '�(1�2
 � �(

Q:* n0�/
 ���!� �.	%�	&� W!�.� � 
�* =	��@ �!5 '�(

�G 5� �!5:$�� 
�
G $��0 �(  

- 6�� E��:�$	%�	&� ����* �.	%�	&� '�(1�2
 � �(

$	%�	&� �!�� �0 �0��
 ���!� ���M �.	%�	&� '�(1�2
 � �(

 x�f# �0 �"	.@E"  �0 x�f,
 �^	;�@ ���� '����

'�� �0 $N0�/
 � 
��0 ��#.������ �!�I(�; '�(  

- �G Q	:�@ R	O
�����	[� ��/[ �( �.�-) ��	
 '�(

�k�X �! �����	[�.$�� 
��0 ('���; '�(  

- .����� �� :! �^!�N@ �!�"��
 ���
  

- 6�� �� �; �"; V�&2.#� � P��@ b	@�@ �! � ����*

��
 �%��@ ��
 
�(��
 yB.,
 nd �0 ��. 0 ����

�:!I	& R!��*-  '��!� Q
��3 � ���
 '�"��
 �!�	"	*

 E��:� '��0 ��!I�!�M 
�O� ��:	
��!��SJ R	O
 ��a

.����� �!�I(�; � �:	��.:@ V�;�X ��.	%�	&�  
   

  
 +%�4.  �-�
��A.F.M (c.- ������) �g<�?�- (O �G���� ��-I�1985(  

 

c.-  O  

167  



������� 	�
� ��
	� �������� ����� ����14����� � 27  ��!��" � ��#� �99  

 

 

  
 +%�5. 
�� �-�A.F.M (c.- ������) �-�GH� (O �G���� ��-I�1985(  

  
 +%�6.  �-�
��A.F.M (c.- ������) ���<�4 7��" (O �<�N��� ��-I�1985(  

  

3 –�D������E  

�3�"4
 $	%�	&�6�� 5� '� 7	&�
��.%�� � 7	&�
 '�(

6�� �X�� 7! ����3 �0 bB\� �`��3 9!� .$����	a '�

 ���!� �� �; ��. (+	0���� V��` �0 �@ � 7!��0 '�(

.*�<_�N���� '�(
��[!� '�<
 
�<�* .���*<(��< �

9	
5����0 ��!� � ����* �G ������ 
�* H�4�� '�(

�G �!�	"	* b	;�@ �; $�� �����	[� �.��- ����"( �(


��@ E
 �	8%�� �$	
��; 9.*�� .$�����; �'� '�(

� ]�	"; �;�# �`��3 �9	@2- 
�����1!� 5� ... �!�(

$	%�	&� �0 �; $���
 '��f.[� T5�� �( 9!� �� .��(�

7	&�
��.%�� 9	0�����& �(6�� 9!�@ ���� 7!5�0 '�(

�. ;�# � $*�� =�
 �`��3 �B"M 5� ����8�@G '�(

$	%�	&��
 ��"* �0 �($	%�	&� .���� nd��
 �!�� '�(

���� 
��� �� �� �; 
��0 1�2
 P�� 5� ���!� $	%�	&�-

 �;Z Q0�[ 'I;�
 ���!� '�NBX ���� � Y���5 �.!�?�!���

�
��*�0. $	%�	&� �
�"3 9� 9	 - ���@�; Y���5 '�(

n	[� V��%�/
 �.^%� �; $�� 
�* H23� ���
 9!� �� '�@

]��M Qf&20 �� � ���.
� �� ��* H�4�� �!�0 �0�\

�3�"4
 5� =( 5� ��M +,0 �� �Y���5�.	%�	&� ' -

�� � 
����
�; �.	%�	&� ��"; �� .���� ��"�#� �.!�?�!�

 �^!�N@ ��d �0 �.	%�	&� ���� 5� ��,0 I!�	�3000 

 � P��* �!��� 5� �.��	-�� ��d �0 �; ��. ( �.
�B	;

c.-  O  

c.-  
O  

168  



������� 	�
� ��
	� �������� ����� ����14����� � 27  ��!��" � ��#� �99  

 

 

�
 ��"3 �0 Y���5 � �	;�@ ]��M 5� �e� 5� E- .���

$	%�	&����� H�� �0 'I;�
 ���!� '�(;Z '�NBX '�(< �

�
�; ���* 
��[ 
��# ��& �� 'I;�
 ���!� _�* � I;�
 '

�.&��$	%�	&� Q
�* �; ��� �:! �N/�
 9!� ) ����I^� '�(


�"3 5� ���; �� �; $�� ���!� �.	%�	&� nd��
 9!�@

 ���X �� � ����� Q �2000  $��� r0�
 �.
�B	;

�
 ��M�	0 ]��M � �!��	X $0�@ ��"* (.���� .�*�0

� ���!� _�* '�(1�2
���� o�B0 � V�% o�B0 �!��M '

�
 �; $�� �X�� H�8@2- 7! 5� ��u&� 9!� 5� ��,0 ���@

 9� 9		�@ .���G ��"* �0 �:	��.:@ 1�2
 7! �� �3�"4


���M V�0��� �0 �:	��.:@ ��.,!� =(�� �d�# �0 �@

�$�� Q:�
 �;�
 Q
�* �; –   � ���:
 ��"* �'�#

�
 9	S�� ��"*�*�0.  ��	 0 �4!�.� V��%�/
 5�

$	%�	&� '�� �0 �!�	"	*�SJ!� '�(< 0�� ����< ��.

$%�5�0�.�- '�(����	[� ��	
 '�(<� )MORB(  �

$	�%�@���[ �!�IM '�( )IAT(  ���( .$�� 
��� ���� ��

$%�5�0 
���]�� '�(� 9%�:%G $	%�	&� �� �� 9%�:%G '�(


��; �!����* 
����
�;$%�5�0 9!� .���b	@�@ �0 �(  5�

]�e
 ���� � ���[ �!�IM �� 
�* �	%�@ �.%�5�0 '�(

�O8`
�* n.�
 �����	[� '� �� ��� 9	"( �0 .���

$	%�	&�� I!�	� '�(  �; $%�5�0 5� '���.
 P���� 70�0 ��*

 ��1!�IAT T��I� � �!����* ������  b	;�@ .$�� 
�*

	� ���!� ��"* �� r[�� ���I^� $	%�	&� �!�	"	*< I

��1!�( P�� �!�	"	*�SJ '�IAT �
 ���� �� �� .�(�

 
5��� P�� �� I	� (���:
 �.#�0) V��!5 ��0 $	%�	&�

.$�� 
�* �!����* �.%�5�0  
  

h����  

) � ���!�<<<<<��13689	
5 $#��<<<<<* (.  V����.�� �X��

�.&� �<��(�& +,0 I;�
  �����@ �(��<���� ���M

x242 .  

 ) } ���1���,.&�13759	
5 (��*��. .�F; �B- V����.��  

�B�
�
�) � ���� .P ���-1380 
��.��# � �"	*�SJ ����0 (

9	
5�.��� Q	:�@ �.#�� �0 
��"( '�	8%�� '�(

���8�@G�I[ �	X�� �.	%�	&� '�('�# T��.  9	"4�-

9	
5 9"4��.����@ 
������ ����!� ����*  

�B�
�
�P ���-. ) } �'��� 
1374
 (<
 �.��� �&��< E

�I[���; 9	%�� ����3 �0 T�� j	@ �!�8%���	��
 �!�5

 '�# 1�2
 $	%�	&� �� Y�^[ - �;�
.  +!�"( 9	. ,�

9	
5 9"4�� ��?�� �"B3.���!� ����*  

�B�
�
�) P ���-1380$	%�	&� ��J�%�.
 ( '�# '�( -  �0 �;�


�0 
1!� �*��� �.*�^������8�@G �� '��8%�� '�( '�(

�I[ �	X��T��. .�.��0 �	�* 
������ �'�.;� �%���  

x ���	
�. ) � ��3��5 .� ���-���
1384��%�/
 ( �&�����.- '

�3�"4
 �"	*�SJ ���O` ]��M �.	%�	&� ' *)<��" 

*<(
����
�; _�. "��<( 9	<!�"<�� +<9	
5 9"4 ����*

.����@ =B�
 $	0�@ 
������ ����!�  

 ) P ��@�^��[G13799	<
5 (���!� �<���*.  
������ V���<�.��

����@ �.H�� ��a 

U ��".�
��-. +!����
��5 P. 
<) � ��".�1369 ���<^
 (

9	
5����*. .� y	%s@ ��B0  
��<���� V���<�.�� ����
 .T

�����@ 746 .x  

9 XT ���-. ) Y �'��"��13989	
5 V��%�/
 ( ����*

* ��%��	�B%� $	%�	&� �3�"4
<��"���!� ]�\.  �!��<�

&�!�.9	
5 9!�� '�( :
��� �'��0��; ����*13 :
��"* �

26.  x123-140.  

) � �yf�
 .H �'���(� .5 �'�����1393 I�J��.- � �"	*�SJ (

$	@��!�-I!�	� �.	%�	&� �3�"4
 '�( ]��M)(���!� ]�\. 

 �!��� x �=(�5�� 
��"* �=4�- ��� �'J�%��.-66-53.  

+<<!���
��5 �) P1383( 9	<<
5<���*���!� �<.  �<< ��


�	^;�	
� V����.�� �����@.   

9!�5) H �]�;1379�3�"4
 �"	*�SJ � 'J�%��.- ( '�(

��M�	0 ]��M $	%�	&�. ��!�- � V�N	NO@ �H�B3 V��5� ��
��

.H�B3 
�:���� �����@ =B�
 $	0�@ 
������ �'����&  

C ��;���. _ ����0�[. �!�8*) 
 �H�N
1392 �"	*�SJ (

- �!�	��;$	@��!�$	%�	&� '�(��"* � ��"* '�( _�*

�!��	X $0�@ . .���!� '��0��; �"	* 9	
5 +!�"( 9	%��  

'�B3) � ������@13586�� �3�"4
 ( ����!� �� �.	%�	&� '�(

 9	
5 ��
5�� V����.�� .�O0 Q0�[ QS� 
 � �B`�X W!�.�

.���; ����*  

) � ��".�
1368]��� (T�� �����*��%�/
 '�(. �� V����.

 �����@ 
������359 .x   

�'�<<^� .H ) {1355�<<a�^!� (9	<<
5 �<<0 '� �<<���*

���!� .9	
5 ��
5�� V����.�����; ����*.  

) � ����#��I(13846�� � �"	*�SJ ($	%�	&� ����* '�(

���; �0 �G C�^@�� � ���I^�$	
��; '��f.[� �!�5. 

 
��� ��	^;�	
�16 
��"* �62 � x1  - 12.  
Abersten, L (1984) Diversion of a lava flom from 

its natural bed to an artificial channel with the 

aid of explosives: Etna, 1983. Bulletin of 

Volcanology, 47:1165-1174.  

Adams, W. C (1986) Whose lives count?TV 

coverage of natural disasters.journal of 

communication 36: 113-122 10-Jakucs, L. D. 

169  



������� 	�
� ��
	� �������� ����� ����14����� � 27  ��!��" � ��#� �99  

 

 

Sc. 1977, Morphogenetics of Karst regions, 

284p. 

Arshadi, S., Forster, H (1983) Geological structre 

and ophiolites of Iranian Makran. Geodynamic 

project rep.51. 

Arvin, M (1982) Petrology and geochemistry of 

ophiolites and associated rocks from Zagros 

suture, Neyriz, Iran, PhD thesis, University 

College, London. 

Babaei, H. A., Babaei, A. M., Ghazi, A., Arvin, M 

(2006) Geochemical, 4039 Ar/Ar age and 

isotopic data for crustal rocks of the Neyriz 

ophiolite, Iran. Canadian Journal of Earth 

Sciences, 43: 57-70. 

Chappell, B. W., White, A., J. R (1974) Two 

contrasting granite types. Pacific Geology, 8: 

173-174. 

Desmons, J (1981) Are Iranian melanges of only 

tectonic origin Ofiolite Bolletine del gruppo di 

lavaro sulle ofioliti madeterranea, 6: 1 77-86. 

Dilek, Y., Flower, M. F. J (2003) Arc-Trench 

rollback and forearc accretion: 2. A Model 

template for ophiolites in Albania, Cyprus, and 

Oman. In: Dileck, Y., Robinson, P. T., (Eds. 

(Ophiolites in Earth History, Special 

publications 218. Journal of Geological 

Society of London. London, pp. 43-68. 

Ghazi, A. M., Hassanipak, A. A (1999) 

Geochemistry of subalkalin and alkalin 

extrusives from the Kermanshah Ophiolite. 

Zagros Suture Zone, Western Iran:Implications 

for Tethyan plate tectonics  J.Asian Earth 

Sci,17, p 319-332. 

Kaan Şevki, K., Osman, P., Haluk, T (2017)  

Geochemical characteristics of ophiolitic rocks 

from the southern margin of the Sivas basin 

and their implications for the Inner Tauride 

Ocean. Central-Eastern Turkey, Journal 

Geodinamica Acta,  Volume 29. 

Lench, G. D., Mihm, A (1983) Geochemistary of 

post ophiolitic Tertiary volcanism between 

Sabzavar & Quchan/ NE-Iran. Geodynamic 

project rep. (51). 

Lippard, S. J., Shelton, A. W., Gass, I. G (1986) 

The ophiolite of Northern Oman. Geological 

Society of London, Memoirs, 11. 
Davoudzadeh, M (1972) Geology and petrology of 

the area North of Naein. Central Iran: 

Geological Survey of Iran, Report no. 14, 79 p. 

Kiani, M., Panahi, A., Shabani, Z., Moridi, M., 

Bijani, M (2014) Geology, Petrology and 

Geochemical  Dispersion of Elements in 

Noorabad Ophiolite (Northwest Lorestan), 

Iran. Journal of Academic and Applied Studies  
(Special Issue on Applied Sciences), 4(2): 37-

50. 
Pearce, J. A (1975) Basalt geochemistry used to 

investigate past tectonic environment on 

Cyprus.Tectonophysics, 25: 41-67 . 

Pearce, J. A., Harris, N. B., Tindle, A. G (1984) 

Trace element discrimination diagrams for the 

tectonic interpretation of granitic rocks. 

Petrology, 25: 956-983. 

Coleman, R. G (1967) Low – temperature reaction 

zones and alpine ultramafic rock of California. 

Oregon and Washington: U. S. Geological 

Survey Bulletin, 47: 1247.  

Coleman, R. G (1977) Ophiolites, ancient oceanic 

lithosphere: Springer- Verlag, Berlin, 229p, 6 - 

R. G.  

Robinson, P. T., Malpas, J (1990) The Troodos 

ophiolite: New perspective on its origin and 

emplacement, in ophiolites. In: proceedings of 

the Symposium Troodos 1987. Geological 

Survay Department, Ministry of Agriculture 

and Nature, Nicosia. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

170  



������� 	�
� ��
	� �������� ����� ����14����� � 27  ��!��" � ��#� �99  

 

 

 

 

An overview of geochemistry and tectonic environment of Iranian ophiolitic zones 
 

A. Imamalipour* 1, H. Nazari 2 and M. Esmailzadeh3 

 

1, 2, 3- Dept., of Mining Engineering, Urmia University, Urmia 
 

* a.imamalipour@urmia.ac.ir 
 

Recieved: 2019/7/8       Accepted: 2020/2/10 

Abstract 
Ophiolite outcrops and ophiolite melanges have spread widely in Iran. Ophiolite is referred to as an 

assemblage of mafic and ultramafic rocks, which may be merged by tensile stresses. Ophiolite; 

ophiolite complex, ophiolite series, was finally told that the colored mélange  colored melange more 

applied. Due to the variety of research done in this field and the lack of a review article, a new 

research work has been done. The purpose of this article is review the geochemistry and tectonic 

environment of the formation of ophiolitic zones of Iran. The results of this research show that in 

terms of dispersion, Iranian ophiolites are a type of melange that can be distinguished in the two 

groups of Zagros radiolarite ophiolite belt and Central Iranian  ring belt. In the southwest of Zagros, 

there are two separate parts, called Kermanshah and Nayriz ophiolites. Central ophiolites, which are 

named after central  Iran ring ophiolite belt include (Sabzevar, north of Torbat Heydarieh, south of 

Birjand) and west of central Iran (Mako-Khoy),  and east of central Iran (northern Makran and 

northern Nain) due to subduction, part of the upper mantle and the crust. The remnant of ocean is left 

in the form of an ophiolite melange. Also, the results of many geochemical studies on Iranian 

ophiolites have shown the dependence of Mid-ocean ridge basalts (MORB) and island arc tholeiitic 

(IAT). Both groups of subalkaline and alkaline basalts have been identified in the ophiolites of 

Kermanshah. In the ophiolites of Neyriz and Shahre-Babak, several types of basalts that have IAT 

properties have been identified and reported. The chemical composition of Sabzevar ophiolite also 

shows the geochemical characteristics of the IAT type. Two types of basaltic lava have also been 

identified in the Ophiolite of the Bande-Ziarat (W. Makran). 
 

Keywords: Iranian ophiolite, tectonic environment, geochemistry, mid-oceanic ridges, island arc  
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