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Abstract: Kuh – e- Zar gold deposit located in central part of Khaf – Bardaskan volcano-
platonic belt and about 40 km west of Torbat-e-Heydariyeh area in Khorassan-e-Razavi 
province. The extensive exploration of the last decade done in the above belt has been caused 
the exploration of several Iron oxide copper – gold deposits, such as Kuh-e-Zar deposit. 
Several types of Tuff and Acide to intermediate lavas (lover tertiary) are widespread all over 
in the area. Mineralization appeared in different type such as vein, stockwork and 
Hydrothermal breccia in strike sleep fault zone which are hidden inside volcano plutonic 
rocks.The average gold grade is between 3.02 ppm and ore reserve is estimated more than 3 
million tons (cut off grade = 0.7 ppm). The copper grade in mineralized zone located in 
intrusive bodies between 0.3 to 1.1 %. The main mineralized zones are Quartz and specularite 
(more than 30%). However, the various types of sulfides are very rare on surface. Pure gold 
can be observed together with Quartz and Specularits. Based on consideration of oxygen 
stable isotope ( 18Oδ ) in Quartz and siderite as well as sulfur ( 34Sδ ) in chalcopyrite, 
geochemical investigation and micro thermometric study has caused the gold mineralization 
through magmatic fluid with low sulfide content and high oxidation state. It is clear that the 
kuh-e-zar mineralization in case of paragenesis, alteration and dimension has been the only 
case all over the world. Regarding the lack of recognized and similar sample in the world, this 
deposit is a new and different variety of Iron Oxide Cu-Au (IOCG) deposit. It is introduced 
and named as Iron Oxide Gold deposit (IOG) or Specularite rich Gold deposits. This deposit 
has unusual richness in gold and LREE and is poor in copper.  
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1 – Iron Oxide Cu-Au deposit 

 >�J�����,IOCG �V
�[7 ���4�  �� >��# ���, ]*� n
 �) 
�)-��A n
K�� �e)�) )� �1, *J� .) >�s2) �
�AL �) ���  "


 �!7�<J �
 � �!4$'� >)�)�)�`-!3a#) (�
���� �5 �5���  ^5�E-
��I-7 *$4�J �
�!&-3��, .�5 ��R2 ��)-��A "
) >�J�����,

 >�
���� >)�)� �#) "3<� RS � N�Co, Ni, W, Ag, U, 

Zn, LREE, Mo *$%�5 ]��0.[>�J�����,IOCG "!5 
�7

�iJ�+��% ]�# K��<%0�+!
�&tu9kVX �) �0�0 �70�� 



�-, >RS �����,�5�7 �����, �) >*
*I ]*� ��
�*!GRS >��# vwx

�S � N� ����I *!�-7 *X�� )� R*$J� �� ^!3(7 ."
)
��-7 �5 i!�4�� y�o7�) �� �J�����, Q-� "
�LP >L-V� >�JI

i
f� �� � ��-5 >�J�4A�# "!���� �	�
 �V14�� *�-% .
>�J�����,IOCG �!4$'� ���  �� �5 –�!7�&P )Q-�


�,�����(*!�,) �) �$C Q-� �i!��7 N� � RS >��G "JP-
�� >*$5 *�-%]�.["!4������, 6)�
) �� ��5 N� � RS >��#

*!�,) �5 �)�<J T#-7 "JP�,
i6)��3<J � �-&]{[� �	�[�
�#) �4	�  �)�E �I-7 ��-� .!��) ^G)�� �� �J�����, "
)9

O14�� ��[5) �-$J � *��)� �)�E �
�#�$%>��! d
� �
�#�$% 6P 
�#) �*(� O!X-7 �.�-, �
�`-!3a#) �) �$C >RS �����, ��

���, ��	 �5 �|k$� T
)�% ^!�� �5� >��# "!�� ��-� �#�$%
A�% 6)�'(J�d& �I-79"!�� >��|4E) �#�$%�#).

����
 7/� 

/9!�7 �-l$� �5 �l� ��-� K�4�  ��� �) ?g$# >��!#��5

���= �(��6�� >�J���#� � >�J.
�/��-<�6�� �) >�)��5���, >�J >��!#��5 �-l$� �5 >��#

� �4A�$% ���,�
�!<!%-ef �
+g7 
0/"!�� >��!#��5���� ^!1k7 � �
+g7 � >��4A�# �#�$% �J

�'4�3% ��J.
{/��-<���-7 �) >�)��5 >)�5 ���(V(7P >��'$# � >L-V� >�J

 �5 �
+g7 � �4A�$% \$# >��!#��5XRF ]*� X-unique 

*�(� �#���	 ��'(�)� ��)��-<�"!�� 6����# ��)*��4#) >�J �#�$%
�;
��))����= �.(

�/��� �) ���V4#) �5 �g$#���'4# .�'$!�)]*�thmsbos ( 
�;
��) ��)�1= ��'(�)� � }�*� �!5�7 ��'(�)� ��..��, �E�

.�  � ��# 91G�� �� ��'4#� "
) �7 6��,C˚
±�K�4� 
��� �
C˚
�� /�7C˚��� +��-5�#).
�/��-<����, >����� >�J��'(
���P �� >��#�% >�J �,

U�� �5 �-(, �) ���A � �7-� >RS � �<7) BmI >�JICP 
+g7
�*% ��#).

�/�
+g7 �&-7�+
) >�J)O-S (��'(�)� �� "'�`�) >�J)6�<�P (
6)�-� �)N!e-# (�4	�  W�-X�#).

�/�) ���V4#) �5 �<= �<!� 9
+g7 � ��!#��5)SEM ( ]*�
LEO (1450-VP)�<!� �
+g7 �!15�E �5 6�<�P �A�# -

<,�)EDS(�*% .�g�) �#���	 ��'(�)� >+,�� ��'(
���P �� -
�#) .

����8��9� ��:-��
�-, >RS�����,1X�	 �� ��9{�6�4#��% B�C >�4�-1!, 

�5�7� �
�*!G0]-S �� ��
*	 >�4#�� B-$I >�4�-1!, >�J
�
�!	)�YI′������7′������
�!	)�YI ��2 � �E�% ′��

�0��7′���0�6�#)�A 6�4#) �� ���<%��)� �)�E >-F� 
)^3%
.(

;1<!@)-A *$5�<, �
�!	)�YI �![E-�/�-, �����,� "3#��5 ��.



i
�, ���-1l��E-�� ��<!G� ��#� ��-& �$
*5�2 vww

$������+<
�:$�9���, �3!��3�� *$5�<, >�� >��# /R&�3!�-7]*$�
��I� /���(V(7P[@)-A /����� ]�[��1X) ^�  �� "!5 

7 � B-$I �� �������$3 )U-
� (]�<% ����
 K�4�  �)�E �*% 
��)� .6�� 6)-$2 �5 *$5�<, "
)�*% �	�[� ��$37 �#) ]���[.
i
�,� �-& 6)��3<J ]�[O!X-7 )� *��<, "
) >�� >�J�����,

 �5 �I-7 "<F � ���,|A�%��-I-� ��*[� >��"
) �5 �g!4� 
*�*!#����, *$5�<, �, *�) @)-A /D:�� �� ����� �X�A 

T
)�% >)�)��4A�# "!���d
� i�!7�< �� ��, ��-5 >)
���, MI-��� >�J�����, O14�� Q)-�) >��#K"JP*!�,) 

)IOCG (�*% �#) .) �6�'$# "JP >�J�����,... ��<%�, ��5P
�7R, >RS ��I�-$7 �)�RS �!4$'�N� ��-<!7!AL � ��$37K�

�-, �
�`-!3a#) �) �$C >RS��-<� ���
�J�)>�J�����, >��
�A�5 � *�*$5�<, "
)�P �) (�� �� ��96)�
) >�J�����, D
�-7 

]�[�*% U�)+ *�).
�!G�� �) � �+5 ?�5�5 �#��5 ��-� >��'$# 

�*!%-& "
�
� >��!%�7 T#)�*G �7 >*!#) ���(V(7P�*% �#)

]p�7
�[)^3%�.(�5 >�)�P�LP >��'$# Q)-�) >��	-7 �d
�
�(!%>)U-I @-7 ��1!&` ��'$# @-7 �"
�-15 @-7 ����-A-
@-7���)*  �*��)� 6-<$A� �J .��	-7 �7 �4!�-
� M!,�7 �o��C

��)*  � �4%)� �4!#)�-
� �J�4(!5*��)� T#)�*G M!,�7 .
�� 6�(� �
)�kX >��!#��5�� �, *$J�"
) ^E)` ��:$� 0

��)� Z� ���(V(7P �!��[	 �1G�� �#) .
�& �59

` n9\$# 
�!�-�-� nJP�	�
 ���(V(7P >��'$# "!5 �,�)� �*%*�)�� �-

�!��[	 �) �(�5 �, �V  6)-7���(V(7P >�J Z� "#-e) �� 
��)��#) ]

.[��-7*!#) M!,�7 �5 >L-V� >�J>T#)�*G �7 

)-'!�) /"#-!� (�6-<$A� ��:$� �5-$I � ���<% >��(�5 ��
*��)� .��-7 "
) ^��% �J�!7-!5 ��!��+�-�+7�)-, ��
�-
�-�)� 

�!�)� �+�-��D:E )� ���(V(7P >��'$# ���-5 �!�)� -$!# �-
���,*�) .���, >������5 >��#� � W�-X DS��4� �7 >�)-� >�J

>�4#)� ��˚E�� N�W˚0�/��N���(V(7P >��'$# 6���
*��)� �)�E >L-V� �.

;=<>(�� 9"!�� �-= ��:$� �*% �XRA �#�$% ��]�[.I(>*!#) @-7/T#)� *G II (��)*  �4
�*�P >�JIII (�)� !�!��+�-� �7 �IV ( �7
>��4�(� ���7)-, V(^�  >�J�5 �4�5)����, >��# .�>�������= �) *$7��o2 >��#) :�(�F�!12 6���)�(�>�4V= ��C)v(�-=�>+=�� ��)�(-=�-
��5�C ��)x(��k��X ��C)w(�>��!& �'$7)u(�
��7 ����)t(��'!5 *<k�)�(����)��))��(���5P "!�G)��(���5 ��%-�)��(]�<%
�<%�	І�)�v(�<%�	 ]�<%ІІ�)��(��% ��12)�x(�1E���A )�w(���= >������>L-V� >��'$# �� >��# )�u(�(A ����5)�t(��5 K��4#P ��

)��(���5 �!g�).



�-, >RS �����,�5�7 �����, �) >*
*I ]*� ��
�*!GRS >��# vwu

بالف

?+���+<�
n��, Q-� �) ��:$� >��'$# �
�< �� >�#�
�!1E �) �$C 

�#) i!#�4& .�A�%*��% ���4(!5 ��:$� >�J*!e-4!�)�  
n�-, �) �7
)A/CNK<1 (6P .�-� ��� ��-5 .�*���, �J

 �*J�(��<��-% .�$5�� "
)�5 "!�-�P�4� >�J*!e-4!�)�  O
��
 �)�E����!  *)^3%0.(?
��,) "!'��!� �A�% �J*!e-4!�)� 

)Fe3+/Fe3++Fe2+(]��[�{
/�6�(� � ��-5 *$J�KT
)�% 
?
��,) y-5�� >�< ���#) ."
)�A�% �) n!�!J �� 
>��'$# �� >L-V� Q-� >�J*!e-4!�)�  *GS)
�0/�(��!� .

>�# >�J*!e-4!�)�  �5 >��
� �J�o% )m�I*��)� .>��4	�
m& 
���-7 � �I��A >��'$# ��!S�$Y6�(� >L-V� >�J $J� K*

�P �'4�5)��!4$'� >�# �5 �� �#) .�)�-<��7-o3$2 >�J 
'$#>�� ��-7 � �I��A>�J >L-V���$C �X�$2 �) � *%

Q�[% �5 ^!	-4!���+5 ��-
 )LILE = Rb, K, Th(��7 �-
W�*E �5 �X�$2 �) �A)-$3
 � *%`�5 ��-
 >)HFSE= Ti, 

Sr, Nb (�� 6�(� )�*J�)^;%{(�,6�(� `�<4G)*$J�K
!%�G �� i�!7�< ��9���E �#) ?�)���	 6�� �
 �J.

;1<))O�)(�59
�& >��|A�%*��% ]
0[�4(!5 }-$!�-�P�4� �J*!e-4!�)�  4�J*$�)B(9
�& �5�)�-<� ]
{[�) �$C Q-� �) �J*!e-4!�)�  M1C )
!#�4&�J i*$4.

;=<@�7-o;$2 �)�-<� �-= >L-V� >�J�-7��.



i
�, ���-1l��E-�� ��<!G� ��#� ��-& �$
*5�2 vwt

�

$���	��AB�� ���+<
�4A�# "!���5 i,�G �*$$3% Q-� �) ��:$� �4A�# � �#)�-

^3% >�J�
m&>"!� *$��� �<� �*
� ��'$# �� � ��-A�-% .
Q-� �) �!G�� >��1�  >�4#)� ��+Y�UTA �-I� �, �#) -

��)�� >�J�#�2*� "
) *
-� ��1�  c:# >�� �%+Y .^!3(7
4,�G �5 y-5�� ��1�  "
) >�4#)� �� ��+Y�U����� ^�  

1X�	 �) �, �#)9�o
��7 ��� ��:$� B-$I >�4�-1!, ��m .
>��1�  ��!#��5 K�4�  �� �� �� K��+5 �� �)�E *���!  .���� 

 >�4#)� �� ]�) N60˚E�E��% ��7 /�� ����  "!���� � ��5�C 
�>�4#) N20-35˚W*��)� �)�E .�� �J ^��  ���  ��*�% ���
 

�5 >*$7 M!% �<# *��)� B-$I .��K�4��  ��1��  �>������ 
�%�5 �*
���-%�� �4�%)� ��I-�7 ^5�E ��2 �, *�)-�� ��5

 �*% �& ��*[� �#) .���, >����� "!	�S ��G)-� "
) �� >���#
 >��1�  �5 U+Y� >�4#)� �!%�G � �*% i4A >) �,���� >��#
 6P ^X�	*G �� �)�E �J��!  ."
)�'�-'� ��!G�� }�!�� �� �>)

����:$�>)����#) �-�(��� �&-3��#��3!� �[
�[.>��1���  ��
 >�4#)�+Y�U� >�)-�� >��1��  ���A ?�
)�P ��5 ��I-7 ��5 

>�!'4<# 5�I ��%��(�	 �
 �((, >��!'4�3% ���,-15 �
�I
 �� ^!3(7�-% .>��!#��5 :$� �� �*% .�g�) �9�-, �'��(�� ��
 � ^!3(7U�4�  �#) �((, >�J�s	 .�(�(, >�J�s	 "
)

 �(%-& T
)�% n
 �� �, ��� ^!3(7 ���g
) ��5 ��g$� �*�-�% 

�4A���#����!l� ���X�A >���J >�4��#)� �'���� ��+��Y� U�
�� �((, >��!'4�3%�-% )^3%�.(��!A) �(�(, >�J�s	 

�(�� � �,�G >)�5 �o#�$� T
)�%���%�J��� iJ)��	 *�$$,.
���, *��� �� �J �-, >��# �1X) >��!'4�3% >)�)� �� *$4��J 

���, 6�� �
��� *G �, )� >��# �� 6�(� *�J� .^�X�	 *�G ��
 �1�  >�������� � � �'4��3% �) ��<,)�4� i4��!# ��� ��J

 �� �*J�(��-% .� � "
)�����
�)� ��5 �J�0����7 �����5 �o��� 
��4	�  �)�E �1X) ^�  ���5 "<F � � *% )y��o� �5 ���& ����, 

�*%�#).
�4A�#�^3% �5�(� >�J)�(�5 6)�
) ��% �� ��)�)�	 �	�
 

��-%�*.�:$�9�� �)*!a#�# B-$I>�4A�5��:$� ��-<� 9
�) �o��I �#) Q-� "
)]
�.[

��-'5P���, >�J�-A �)-� �)� >�s	 � ��1�  >�s	 �� )�
U�5 "!5*$$,�& W�-X �5 �JK�5 ���A >�J�s	 �4%)m  �I*�) 
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"JP *!�,)�5 �5-A �'4�o<J i4�!# >��(�5 )Fe2O3(�

��)� i
��5.
"JP :���, >����� �� 6)+!� >��# Fe2O3"!5�/��70/�0 %
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)�
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i
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���, >����� �4(!5 �� � ��)� RS �5 �5-A �'4�o<J i
��5-
�� �*J�(� >��#�-% .

N� :���,��-7 i
�G � 6��� �� �4(!5 N� >��# >L-V� >�J
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�<� �*
� �|�(� �'4�o<J N� ��-%.
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>��!#��5 ��SEM��-<� ���, >����� M1C) >�J �)�<J >��#
*% �*J�(� ���� >�
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��)� RS �5 �V![F �'4�o<J.
6P >�� � B�# �)*�� �, ��-<� *$� +I �5 ��#)`�5 �J

 �) �4<, ����� M1C) >�� � B�# 6)+!�ppm0����#) .B�#
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*��)*� RS �5 >�-�(� �'4�o<J ��� ��#) ��
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�<� �*J�(��-% .

�,�A B�!<, �X�$2)REE :(��
+g7 9�) �s[5 �
�!<!% 
��-<�^5�E �
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���, �<!%-ef�J:�5
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���, 6���4A�$%�� M!,�7 >��#N� �) ^3(4� >)/>�� /
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��< �K+���H��G�H 	�5 
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�4	�  W�-X +7�)-, �#)]

.[�)*�) ^!�� �5Kn�-, ��!�5 
W)�L ���%�J(
���P T�	 >��"'<J .�g�) >��#%*��� �

6�3�) ��<g�)�-o� �
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��� >��!#��5 ���� �g$#�
��� K�4� �� 6�(� )� W��V4� -
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� ��% �5 ) \$J�<J *�.

/�
��� K�4�  C˚{0� /{��y-5�� ���, �52-<g� >��#9

+7�)-,±�
�!&-3��, ±"��  ±�
���V#) ±�
�!& ±
�
�`-!3a#)±RS±��,�
�# ��#�J ._S�$� �� T�	 ��	 "
)

���, >��#6�����-7 i
�G �
� �*% �
�#�$% >L-V� >�J �
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��5 ±*!# �
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L��/E�������& 	�5 
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�*!#
���,��)*�) >��#� *% .�g�) y-5�� W�k!k|7 � >�!  �
����)
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