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Ln{FeO/MgO}spinel={0.47-1.07YAlspinel+0.64YFe3spinel 
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YFe3spinel=Fe3+/(Al+Cr+Fe3+)                 

�' :G&� 2
� 2�/��� ���� :����	
#2�< )*#7�4 

�G'
?� 59/0 �� 5/1 � -:�� ���C :� .�� u1	 	� D�� 

:��	
# �� -?@�� )*#7�4 ��A�� :� .����� 

-.�/0� L�,��
�+	 )*#7�4 � "A'� � -���� 
'� 

-��!2�< �� $�S 7
�&� ������1 �� 
J� :,
� -# 

�a� �� _'
� \��	
, �
1 -�,
� :�.  
  

  
  

  
 J-�6 . g���!Al2O3 %������� �� n��3! n�W �� 5<C�)*� k����<��I�< l-Hb�� �� '�(]20[  

  

J��b�< c��� ������� g���! 	< ���e��< ��

J�-K!%������� �E���0�1���2 ���3! �� ��  

�� ���� ���  �0� )�a+�@� �	*. -� M�#
� -# �<�

 �'��/���>'"�, _'
� �� s��@� =��Z�  	
# �'��/��

�C =�>�� �� =�4� 2�<�/����� 
��|� �<��#.  	� �' �

=��Z�  	
#O4�� ���. -� �< �>���;	
�! 2�<

 x�, �
���# �Y�&S���a+���/� ��! 2 M�#
� 
'� ��

�C M�#
� ��f�&# -������, ����, ���� )
��|� -� �<

 ��� ���&� )E��� M�#
� 	 =# 9��]9[ . Y�� 
�

:����	
# =��Z�  	
# �'��/�� M�#
��� �< D�� ���

 :����	
#)=>� ����� �' �Z+C (B� "�� 	t =�>�� _�

�C �<)-���! �' -���� ( ��
# ���a� . ���/� ��TiO2  ��

 
�
�Cr#� :��	
# -.�/0� ��	�B� �� Me6 �<  2�<

�� �
1 ���+��,  ��
��) =>�7 .( ��?� ���a� ��Mg#  	

Cr# =��Z�  	
#:����	
# 2�<�C x�G@� 	 �< 
� �<

 -b��
� ���/� 2	�)=>�8 l+ � (-��/� ���/� 2�<

�B� �� 7�4 )*# ���� ������	
# u1	 �Z+C ��� ��	

�����
� .  
    

 J-�7.  )<���>!Cr#  ��<�� ��TiO2 %����� ��J�-K! ��%������� �E���k���� l-Hb�� ��-  �� �� '�( )*� k����<��I�<

�U��V� ���E/� �N ���I���< ��6 	< ���I���< ��]14[%�< �E� k�-e! � .  

    

149  



��������	 ���� �� ������� ����� ����10 ������ 19 ���� ��! � ��"� 1395    

 

   

J��b�< c��� ������� g���! 	< ���e��<  ���3! ��

�-����-! ��X��^  

:����	
# �>����>� ���'�A ���a� ��J�� -� � ��<

=��Z�  	
# �'��/�� M�#
� � ��a' �<Mg# �Cr#� 

TiO2 	Al2O3  :� ��� ���i�� .
'��?� x�G@� �� TiO2  

 	 Al2O3=��Z�  	
#:����	
# �� ��A�� 2�< 2�<

L�,�� p>eZ/# - )*# L�,��
�+	 �7�4-��/� 2�<

 \��	
, 	 ������1 ���� -��! ��	�B� �� ������	
#

�� �
1 ��
��) =>�85 �.(  

  

  

  

  
 J-�8 .]I<-  )<���>!Mg#  J��+� ��Cr# . 	< �bIN o�! ���E/�]19 [���E/� ���� � 	< ��]24 .[5-  )<���>! �<����TiO2(wt%)  ��

 J��+�Al2O3(wt%) J��b�< c����� �� ��^�� ��%�����k���� �U��V� ��- )*� k����<��I�< )��e�� �� ��X��^ �� �� '�(

 %�< �E� ��<� ��K� ������M< ���� ��K2 � p�<���� �� .=!�� �-����-!]20 .[SSZ -  �p�<���� q�� ��	LIP - %I��< ���dN ��

 �r�0�MORB - %I<	����K2 ��  �������M< ���� ��OIB - < ��<0^ �� %I<	��������M  
  

�V�����[  

:';������< 	 �:����	
# 9�� ���"�� :����	
#2�< 

��A�� �� -?@�� � =�>�� ���<� .:';������<�< :B� 

����
�� ������!
� ��� �
1 -�,
� 	 D�� �����!
� �� 

�C�< +t:'��"� �t: .#t��	
t: �� �+��,t:2�< 

)*#7�4 �G+�6 -� )��F ���. �=>� -'E2 	 ����2 

IJ���� 	 ���#
! H� ����<� .� I���'
� :,�� 	 

:4��2�< -�+	 ����� -� D�� ���, 	 ����2 	 � 

:,�� 	 :4��2�< -'���K -� D�� L���*#���# 	 ��
� 

���� �
# . 	
# =��Z��< -� ���. O4��2�< 

�>���;	
�! �Y�&S �
���# x�,���a+2 ��! ���/��� .

���/� -��/�2�< ������	
# ���� )*#7�4 �� ��	�B� 

��� �Z+C u1	 ������ .:��	
# �'��/�� M�#
� 	� ��<

��
# OP�� -?@�� �� � :��	
# -����� .  	
# D��

5y� � ��eG� -� -�&�	 k��� �� E�� �� �������� 2�<

 -�&�	 k��� �� E��  ������+C D�� 	 \��	
, _�B� -�

150  



��������	 ���� �� ������� ����� ����10 ������ 19 ���� ��! � ��"� 1395    

 

   

5y� � ��eG� ���� -��! _�B� �� ���%+�� 2�<

�� ��>�C � ������1���� . � ���i�� �� M��
� �'��

Y��?� �� le�P� �<���� )	�i�� 2�< ���� ���

)*# L�,��
�+	-��!
'� -���� � ��P� � 7�4 2�<

 �� �a� -# :,
� 
J� �� ������1 7
�&� $�S ��

1 \��	
, _'
�:� -�,
� �
 .  
  

n�E^ 1. g���! ������� c��� J��b�<�� ��^�� �� %��������� )Chr (�U��V� )*�'�(  

  

  

  

  

  

  

  

  

  

  

  

  

Si  37/0  32/0 16/0 16/0 20/0 39/0 16/0 07/0 23/0 22/0 05/0 10/0  20/0 15/0  

Ti 00/0 00/0 00/0 00/0 00/0 00/0 00/0  00/0 00/0 00/0 00/0  00/0  00/0 00/0 

Al 07/0 33/0  41/0 40/0  23/0 23/0 27/0  47/0 41/0 15/0 41/0 61/0 72/0 74/0  

Cr 06/1  89/0  10/1  15/1  20/1  86/0  28/1  29/1  12/1  21/1  32/1  09/1  89/0  00/1  

Fe3 05/0  08/0  08/0  08/0  06/0  09/0  05/0  05/0  05/0  05/0  07/0  04/0  04/0  00/0  

Fe2 48/0  47/0  53/0  51/0  55/0  57/0  56/0  47/0  51/0  73/0  60/0  52/0  33/0  35/0  

Mn 00/0  01/0  00/0  02/0  01/0  00/0  01/0  00/0  00/0  01/0  00/0  00/0  00/0  00/0  

Mg 94/0  88/0  70/0  66/0  75/0  83/0  66/0  63/0  59/0  66/0  55/0  61/0  74/0  73/0  

Ca 00/0  18/0  01/0  00/0  00/0  70/0  00/0  02/0  15/0  00/0  00/0  03/0  02/0  02/0  

Total 97/2  16/3  99/2  98/2  3  67/3  99/2  3  06/3  03/3  3  3  94/2  99/2  

Cr# 66/93  07/73 68/72 15/74 66/83 75/78 44/82 28/73 07/73 86/88 20/76 04/64 12/55 55/57 

Mg# 90/65 14/65 84/56 12/56 48/57 18/59 88/53 93/56 64/53 63/47 97/47 80/53 17/69  24/67 

Y Al 06/0 25/0 25/0  24/0 15/0 19/0 16/0 25/0 26/0 10/0 22/0 35/0 43/0 42/0 

(FeO/Mg
O)Liq 59/0 75/0 07/1 09/1 94/0 89/0  11/1 09/1 24/1 34/1 50/1 36/1 77/0 85/0 

Al2O3 liq 28/5 64/9 87/10 75/10 50/8 76/7 06/9  33/11 71/10 06/7 71/10 77/12  05/14  94/13  

Sample C1  C2 C3 C4 C5 C6 C7 C8 C9 C10 C11 C12 C13  C14 

SiO2 19/12 89/9 40/5 25/5 54/6 02/10 13/5 34/2 38/7 98/6 83/1 25/3 0 5/05 

TiO2 05/0 22/0 19/0 29/0 18/0 08/0 08/0 10/0 12/0 08/0 10/0 13/0 0/06 0/06 

Al2O3 97/1 43/8 27/11 99/10 23/6 99/4 26/7 48/12 87/10 97/3 89/10 66/16 20/99 20/58 

Cr2O3 39/43 10/34 70/44 01/47 56/47 57/27 83/50 04/51 97/43 24/47 98/51 23/44 38/44 41/6 

Fe2O3 43/2 24/3 56/3 43/3 65/2 32/3 35/2 17/2 07/2 23/2 02/3 96/1 08/2 0 

FeO 77/18 95/16 38/20 91/19 86/20 33/17 28/21 77/17 07/19 85/26 44/22 19/20 13/44 13/89 

MnO 28/0 47/0  29/0  75/0  40/0  20/0  41/0  32/0  30/0  37/0  31/0 26/0  08/0 09/0  

MgO 35/20 17/17 06/15 29/14 82/15 10/14 95/13 18/13 38/12 70/13 61/11 19/13 16/92 16 

CaO 17/0 11/5 58/0 04/0 02/0 74/16 16/0 80/0 55/4 10/0 27/0 98/0 0/77 0/88 

Total 6/99  18/96  4/101  9/101  2/100  35/94  4/101  2/100  7/100  5/101  4/102  8/100  78/92 15/98 
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Abstract 
The Kalate Khosh ophiolitic complex is located in the western of Fariman city (Khorasane Razavi 
province). The chromitites are hosted in serpentinized harzburgits (mostly lizardite). Chromitite 
deposits in Kalate Khosh ophiolite complex occurred as lens shape, layered, massive and disseminated 
pods. They consisting of primary and secondary structures including disseminated, massive and 
cataclastic textures respectively. Two main  distinct chromite deposits are recognized in Kalate Khosh 
ophiolitic complex. The first group contain higher Cr2O3 (average 52 wt%) and lower Al2O3 contents 
(<10 wt%) while second chromitite group has lower Cr2O3 34 to 38 wt% and higher Al2O3 content 
20.3 to 20.99 wt%. Geochemical compositions of these chromites revealed alpine-type chromitites in 
the suprasubduction and MORB field in TiO2 vs. Al2O3 diagram. Mineral chemistry show that Kalate 
Khoh mafic- ultramafic complex was originated from MORB like magma, emplaced in subduction 
environment. 
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