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Abstract: The study area is situated within the Lut Block 50 Km northeast of Ferdows. The 

oldest exposed rocks are Cretaceous limestone. Kerman conglomerate cover the limestone. 

Dacite-rhyodacite lava and pyroclastic rocks erupted over Kerman conglomerate.  Volcanic 

activities took place at different time in Tertiary. The composition ranges between 

trachyandesite, andesite, andesite-basalt and rhyolitic tuff. Sub-volcanic diorite, monzodiorite, 

monzonite, quartz monzonite and granite porphyry intruded the volcanic rocks during Oligo-

Miocene time.  Both volcanic and intrusive rocks are K-rich calc-alkaline to shoshonitic. 

Intrusive rocks (except granite porphyry) are I-type granite and belong to magnetite series. 

The pattern of spider diagrams both volcanic and intrusive rocks are similar. In comparison 

with mantle, They are enriched in Cs, K, Rb, La and Zr and depleted in Ba, P and Ti. Two 

groups of alteration zones are recognized: 1- silicified assemblages (silica-sericite-propylitic, 

silica-propylitic & silica- sericite). This group is related to granitic magma. 2- propylitic-

sericitic-argillic group which are associated with monzonite, quartz monzonite-diorite 

intrusive rocks. Mineralization associated with granite porphyry show Mo, Ag, Pb and Zn 

anomalies. Mineralization associated with monzonite, quartz monzonite-diorite show signs of 

porphyry copper. They have Cu, Au, Pb and Zn geochemical anomalies.  
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6���,�8. 6�#;�@'> V#� �8 ���5M5;> &��7�� � &:#M� &�'4 6�#; � ��(��#�#� �'�) � *���(. �8 ��D �
��FI &:#M� &�') �C

&��	�#. ���8�) &��W(�8 (� �8���8�) � ��(�7� &�� V# &�' �8 V#�A ,�(�' .6�#; � ���5M5;> &��7�� �;#U@�T �8�#"� &:#M� &�'

,��7
,@
 �C�5� . �N��T �),� ��D ��(�#) �C ��
��� ��Cs, K, Rb, La , Zr  �N��T �),�'�� �Ba, P, Ti �� 6,'�5��#�.  ��

0�� �8 �T#" �0#"�/� B�!�� �� 0���)� &�'�  2�#N �C)1 (0�� BT#" � &�' ���F��)X�F��4 ���
��4 X�F�� �Y�(�F�.��.

4  X�F�� � Y�(�F.��. 4 ���
�� ( ���8�) Z�#; �C ��&��	�#. [U;��,�8 � �)2 ( � Y�(�
�� �Y�(�F�.��. 0���)� BT#" �

6�#; �C �� Y�F
%�>����<�#� &:#M� &�'� ����<�#� <;�8#��  �
�#
� �\�U;�8 ,��8� .���� &���[U;��  &8�8� &��	�#. ���8�) �C

&�� ��C�� Mo, Pb, Zn, Ag  &��� ���� �� � ���8[U;�� ����<�#� <;�8#� �C�  �N��T � &��	�#. X� �8 &,'8#� �����<�#�

 �� ��C��Cu, Pb, Au, Zn, Ag 6,� 6,'�5�,�8.  

&,�FG 2�"FG&,�FG 2�"FG&,�FG 2�"FG&,�FG 2�"FG:::: ���� � ������)� ��
��"��#$% &������C �����	 �� �&���.  
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200 ��(�#F�� �C  �5�F	 �1#+ � 08,�U�� K�) &���/ ���
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� �+8#���/ 6

&<G�� 08�
8 6��I �� 0�5��,'� ��� ���A  �)j
����� �����

�C *G�+ 2#� a#FC8,�:   

O�8 4  ��k�; �� �#/�C ��5�. �
�"�� �$8<'#G �c#;  &��7��

��G�; ; �8
������ ��. 

l4  ��A/#��)�� ���5M5;>� � #F.;,
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 �����)����� �
�"�� (C ��� 6j
� 6� �+8#�*F�  �m��	���A 

���� &�8,
�. �C �G��8 68�"' H#FC �),�.  

n4   �C �� ���#$8 6j
� �C &�����; ���5M5;> &��7�� ��8�8�	

 ����1 �(�8�2000 �� 8� 2#� H#FC �8 �"�� �8 h�C �(�-

,���#..  

� 4  �(5���A�
�� &�'#�F. ��	8 �U
��; &8�4 g��C �#(��F.  

"2#� ,���� " ��A �8,/� ���. ��	 O�31 ��@F"T �7��5� ��

��8 H#FC �
8 �� �)��#/ .  

 Y��8��% �C \#C�� 2#� a#FC �� �
�")�� ����3	 ��(���

)170  �;164 E�� 0#�F�� (6�#;  V8#�8 2�#N �C �G ��8 &�'

 ,��8� 0#"�/� �(��8�)]4 .[ ����3	 �
8 �G ��8 ���+ �� �
8

 ���I#	 ���;��  �C \#C�� 2#� H#FC E�"� ��)75  0#�F��

E�� ( ��8]5 .[ 2#� H#FC �� 0����; [�#; �G �;�3��!�

���G �8 �G�+ ��	�) 2�#N ��8 V#�(� &���]6� 7.[  

�3��!� o���3��!� o���3��!� o���3��!� o��        

• 6�8� o�8��.�8#'�� &�'Z ��,�� ETM+  ��!�� �
8�C  g��

 �8<	8ENVI 4.0. 

• �5�� B��;���� &�'���� �C �����)� � �&��� ���� ��

 �����  1:20000 )60 PC�� �(�#F��(. 

• ��8��C �8 �7�� &������C � H��� PQ���150  ��#"� &8�C

����C  S�I��(/��� p��  ������)� . 

 •��8��C 24  ��#"�&8�C ��;B H#FC&�'  PQ��� � �F��N

 &8�C �F��N H���&������C ����&��7�. 

•  ��8��C17 ��#"� 8&��(�5� �; � ���/���&8. 

• ��8��C 79 0�� �8 �7�� ��#"����� � 0���)� &�' &���
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��"��#$% &���
#c �. &8�C 6,�.  

• ��#"� B
< ; �N��T &8�C �";8 lqc o�� �8 6��M(�8 �C �'

Cu, Zn, Pb, Ag, Sn, Sb, Mo  6��) ������ �����

�����	 6�75�8� ,�5� 

• ��#"� B
< ;=Q &8�C �'���� 0����� 6�75
���> ��  �����

�";8 lqc o��  �C �#5� + �(�	8�) 6�#� 

• ��#"� B
< ;6�#; �8 �
�'�$<c � �FN8 �N��T &:#M� &�' 

• 6�8,�86�#; ���Q��s� &��(	�
q. &��) � &:#M� &�'
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�(/��� p���(/��� p���(/��� p���(/��� p��         

�"
,I��!�� �
8 &��7�� �
�; �8 ,�;��UT  �� ���;�� &��@'>

K��	 &8�8� ��
��� &�')���I#	 ���;�� b/�� (  ,t�$#�
�� �

0�8�	 6�#C    �8� 0#t"�/� �t�!�� 9�t� �� � t�,.   &�t�@'> &��

�tt��;���    8� 0> �tt� �tt(	�) �8�ttI �
8��#ttF7�� ,tt+8���8 *tt' 

��� &8��#F7���� 0�,��8� .����1  ��!�� �� ,+8� �
8�8 50 

 �tt;70  �tt(��tt�8 �tt��s; ��.  ,tt�'� K�@tt5; 2�tt3!IZ  �tt
8

 �'8��#F7���(5�C  ���;�� Y'> �C \#C���� \#C�� �#t�.   �t
8

��) 2�3!I      �t; O�3t1 �),t��#c � [t�#(� �t; l#/ �),�

�� 0�5� [�#(�,�'�.  

���� �7
� &�',+8����� �7
� &�',+8����� �7
� &�',+8����� �7
� &�',+8��8 ,�;��UT ������8 ,�;��UT ������8 ,�;��UT ������8 ,�;��UT �����::::        

#
� ����8����8�:     ,+8� �
8  �'�t) � &�8�8�:> &��7�� �(5�C

 6�8,t) 2�#N �C �     ��8� �t�!�� �� 8� o�(t�) �
�(t5�C)8/3 

PttC�� �(�#ttF��( .  ,tt+8� � �tt��;�� &�tt�@'> &�� ��7�tt� �tt
8

�(	�) �8�I �
8��#F7��C \��� �u3C �� � ,�8 �   �t��F�� 2,t�

6,�,�8 ) K@�2.(  ���� ,N�� � 6�8,�8  �� b��t5; KtC�I &�' 

 E�,c)1 (,�8 6,� o�8<).  

��8�;�
�,�>:     ��,+ �+��� �C ��7�� �
83/2    PtC�� �(�#tF��

�(	�) �8�I �(��8� ,+8� &�� �    �� R#t; � 6�8,t) 2�#N �� �C

�� 6,
� �"�+� 2�T�M;�8 ,�#�) K@�2.( ���� ,N�� � 6�8,�8-

 E�,c �� b��5; KC�I &�')1 (6,� o�8<),�8.  

�
�,�> ,�FU��#' ��
�,�> �
�,�> �4  �t�8��C:        �tC �',t+8� �t
8

  6,t� 6,�5� l�D E�"� �"� �C ��!�� <��� �8 &�8#� 2�#N

 ��8) K@�2 .(    ��,t+ ,t+8� �t
8 �3��6/0    PtC�� �(�#tF��

��8 .�	�C ���> �#"� �� � �(��8�;B �� 6,
� p�� 6��� �(��-

,�#�.       E�,tc �� b��t5; KtC�I &�t����� ,tN�� � 6�8,�8)1 (

6,� o�8<),�8.  

�R#; Y�(�:    ��,t+ �3t�� �C ,+8� �
86/3    �� PtC�� �(�#tF��

 � &<��� &��5�C E�"�&�(/�C  ��!����8� 0#"�/� . �c#; �C

�8�8�	 �C�  v�-� �8 ��	#; �
8 ��7�� 2�3!I�	�C � �/��  w<c

	#;&�� �� l��+ �C �7��,�
> .  KtC�I &������ ,N�� � �8,��

 E�,c �� b��5;)1 (6,� o�8<),�8. 
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�������� ����������	 � � ��!�� �� �
��"��#$% &�'����(�� � �����)� �&���  

 E�,c E�,c E�,c E�,c1  ���� x���;� � B�!�� ���(5M5;> &��7�� �(/���.        

H�.�8 ����H�.�8 ����H�.�8 ����H�.�8 ����        ������.������.������.������. ,�FU��#',�FU��#',�FU��#',�FU��#' ��;#�C��;#�C��;#�C��;#�C <;�8#�<;�8#�<;�8#�<;�8#�        2�y�,F	 ���@�>2�y�,F	 ���@�>2�y�,F	 ���@�>2�y�,F	 ���@�> �=�#
%=.�=�#
%=.�=�#
%=.�=�#
%=. ,+8� g��,+8� g��,+8� g��,+8� g��        

%2-3 4 4 4 0.4-0.8 mm 0.4-1 mm 0.2-1.4 mm ���8�#
� ����8� 

%1-2 - %5-10 %2-3 0.4-0.8 mm 0.4-1.5 mm %10-20 0.2-1.5 mm %20-25 ��8�;�
�,�>  

%4-5 %5-20 %5-15  %4-6 0.1-0.2 mm %5-8 0.1-0.2 mm %55-65 �
�,�> � �
�,�> ,�FU��#'4 ��8��C

%2-3 - - %1-2 %5-8 %15-18 %15-20 R#; Y�(�� 

  
 �
�#
� ,�FU��#'&��	�#.:         ��,t+ o�(t�) �tC ,t+8� �
87/1 

ttF�� �� PttC�� �(�#htt�C C#tt�c�  l#tt�c �&�(/�ttC  �tt�!��

 ��8� 0#"�/�)K@� 2.(  V#� �8 ��7�� �
8 �	�C&��	�#.   �t�8

 �C ��
��#�	 &������ �50   �t;60   �t� ,tN�� ,t��.   � 6�8,t�8

 E�,c �� b��5; KC�I &������ ,N�� 08<��)2 ( 6,� o�8<)

��8 .  

 �
�#
� ��;#�C ,�FU��#'&��	�#.:    3�� �C ,+8� �
8 ��,+ �

2/1  �� PC�� �(�#F���5��<���  ��8� 0#"�/�) K@�2.(  �	�C

 ���7�� �
8&��	�#. &���#F) �; &��	�#. ��8  )��
��#�	 �'

45  �;50 ,N��( .���� ,N�� � 6�8,�8 �� b��5; KC�I &�'

 E�,c)2 (6,� o�8<),�8 .  

�
�#
��<�#� <;�8#� &��	�#.:     YA#� 0#"�/� �� 2�#N �C

)12/0 F��PC�� �(�# (�� 6,
� ��!�� �(/�C �� ,�#�) K@�2 .(

 �	�C ��7�� �
8&��	�#.  &��+ � ,��8� �@�8��C �55  �;60 

��
��#�	 ,N�� ,�(�' . KC�I &������ ,N�� � 6�8,�8

 E�,c �� b��5;)2 (6,� o�8<),�8 .  

����<�#� <;�8#� ��;#�C ,�FU��#' &��	�#.:     �@A#� 0#"�/�

)15/0 �� �(�#F��PC ( �� ,+8� �
8 �8 6�#; l#�c  ,�FU��#'

 �
�#
� ��;#�C&��	�#. ��8 6,� 6,'�5� ) K@�2.(  �	�C

 ��7�� �
8&��	�#. ��8 .���� ,N�� � 6�8,�8 KC�I &�'

 E�,c �� b��5;)2 (6,� o�8<),�8 .  

 ����<�#� <;�8#� ��;#�C&��	�#.:     l#�c � l#�c ��&�(/�C 

 ��,+ o�(�) �C ��!��3/1 F�� PC�� �(�#��8� 0#"�/� 

)K@�2 .( ��7�� �
8 �	�C&��	�#. )��
��#�	 �'35  �;40 

,N��( ��8 . E�,c �� b��5; KC�I &������ ,N�� � 6�8,�8

)2 (6,� o�8<),�8.  

 ����<�#� <;�8#� ,�FU��#'&��	�#.:     �� 2�#N �C ,+8� �
8

 �� 0#"�/��(/�C  E�"� �&���/ �� 6,
� ��!���#� )K@� 

2 .(��!�� �� ,+8� �
8 o�(�) ��  ��,+4/0  PC�� �(�#F��

��8.  ��7�� �
8 �	�C&��	�#. ��8 . &������ ,N�� � 6�8,�8

 E�,c �� b��5; KC�I)2 (6,� o�8<),�8 .  

�tt���<�#� <;�8#tt� &��	�#tt.:     0#tt"�/� 2�#ttN �ttC ,tt+8� �tt
8

 �@A#�)1/0 PC�� �(�#F�� ( ��h�C   E�"t� &�(/�tC   �t�!��

�� 6,
� �#�)� K@2.(  V#� �8 ��7�� �
8 �	�C&��	�#.  �t�8 .

���� ,N�� � 6�8,�8   E�,tc �� b��t5; KC�I &�')2 (  o�8<t)

6,�,�8 . 

 ���8�)&��	�#.:      <t��� �� ,+8� �
8 �8 �@A#� ����C 0#"�/�

 �t� 6,
� ��!�� E�"� �"� �C  �#t�)  K@t�2 .(   ��7�t� �t
8

 �	�C&��	�#.  &��(�
��#�	 � ,��8�)35  �;40 ,N��(   <;�8#t�

��8 6,� K�@5; �;��C�� � ���F�� B���� �� .  �t
8 �� <;�8#�

 ����8 2�#N �� �C p��)��8� ���� ( �
#��k �)��8� <
� (  6,t
�

��,�#� .�8,�� �C �,� &������    �8,F@t� 2�#tN �C H,�8 ����C

�� 6,
� p�� �
8 ��,�#�.  

0��@�8:  l#�c ��&�(/�C  �t�!���   6�#t; :#tM�   ,t�FU��#' &�t'

 �tt
�#
�&��	�#tt. �tt
�#
��<�#� <;�8#tt� �&��	�#tt.  �tt�;#�C �

 ����<�#� <;�8#�&��	�#.  �  �#tu+ <t��   ;�t�C�� ,t+8�� )  ,t+8�

 �8 n��tt/ �tt;��C��Z�(tt�) �tt��+ ���tt � � �;�tt3��!�B  l#tt�c

&�(/�C ��8 ��!�� (    0��@t�8 K�@t5; ztT�C    �t� �t�8 6,t�

��8 6,'�5� KC�I ��!�� �� 0> �8 �@A#� &���#"�/�.  
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�,c�,c�,c�,c E E E E2 ���� x���;6�#; �(/���� � ��!�� &:#M� &�'.  

�,�  ������. U��#'F,� ��;#�C <;�8#�  2�y�,F	 �
��FI �=�#
%=. ,+8� g�� 

%3-5 - 0.5-1.5 mm %3-10 - - %2-3  0.5-1.5 mm %40-50 �
�#
� ,�FU��#'�
�#
� ,�FU��#'�
�#
� ,�FU��#'�
�#
� ,�FU��#' 

%3-5 0.2 mm %5 1 mm %2-3 1 mm %4-7  4  0.4-1.3 mm %5-8 0.3-0.7 mm %20-40 �
�#
� ��;#�C ,�FU��#'�
�#
� ��;#�C ,�FU��#'�
�#
� ��;#�C ,�FU��#'�
�#
� ��;#�C ,�FU��#' 

%2-3 - - - %10-15 0.5-1.3 mm %7-15 1-1.5 mm %55-60 �
�#
��<�#� <;�8#��
�#
��<�#� <;�8#��
�#
��<�#� <;�8#��
�#
��<�#� <;�8#� 

%3-6 %0-1 %4-6 %5-8 %10-15 0.2-1.3 mm %10-15 0.2-2 mm %15-20 ����<�#� <;�8#� ��;#�C ,�FU��#'����<�#� <;�8#� ��;#�C ,�FU��#'����<�#� <;�8#� ��;#�C ,�FU��#'����<�#� <;�8#� ��;#�C ,�FU��#' 

%2-3 - %0-3 0.5-1.5 mm %4-6 0.5-1.5 %8-15 0.1-1 mm %15-18 0.1-1.5 mm %15-20 ����<�#� <;�8#� ��;#�C����<�#� <;�8#� ��;#�C����<�#� <;�8#� ��;#�C����<�#� <;�8#� ��;#�C 

%2-4 - %10-14 %1-4 %15-17 0.4-1.6 mm %25-35 0.5-1.5 mm %25-35 ����<�#� <;�8#� ,�FU��#'����<�#� <;�8#� ,�FU��#'����<�#� <;�8#� ,�FU��#'����<�#� <;�8#� ,�FU��#'        

%1-3 - - - %15-20 0/3-1 mm %10-12 0.5-1.5 mm %20-25 ����<�#� <;�8#�����<�#� <;�8#�����<�#� <;�8#�����<�#� <;�8#�        

  

������������������!�� &��(/�� �������!�� &��(/�� �������!�� &��(/�� �������!�� &��(/�� �����        

 ���7(�@� V8#�8 &�� �
8�-N 2�3��!� �C)6��� � K�) (�� -

 � 6�#C E�3	 �(/�� ���� v�-� �8 � � B�!�� �� ��C �. 08#;

��8 6,� �(/�� ���� 2,� �C . �FN8 K�) �� ��!�� �
8��

,��� �C �T�	 K�) &��
� �8,3; ����"� &�' 4  E�"� � �C#�c

&���/4 6,� �(/��� &�(/�C l#�c ,�8) K@�3.( 

�"�+� K�):     ��,+ E#Q �C K�) �
85/3  `�T � �(�#F��

 ��,+50  8�
� ��8 �3��!� ��#� B�!�� K�) �
�("�� ��(�

���� �(5�C&��� �
8 &�(�8� �� ��
�8��C�#) � &�8,� ��k> ��'

��8 �(	�) 2�#N K�) . K�) �
8�8  ,��� �8 � &��T V#�

&���/ E�"� 4  x�� � ���8 &�(/�C l#�c804 85  �� �c��

��8 &�(/�C E�"� &�(�8� .K�) �
8  &���/ l#�c h�C ��

 ��8 �(	�) �8�I �3��!� ��#� B�!��) K@�3 .(���� &���

��8 �(	�) 2�#N K�) �
8 &�(�8� �� �(5�C ��!�� . �
8

 �(5�C � ��8 6,� K�@5; �T�	 � �FN8 K�)�� �8 K�)

����&��� ��
�8��C �#) � �')Y'�A � �5�8�; ( �C�D h�C ��

��8 �(	�) 2�#N ��F�) �
8.        

�A K�)0#��. 6:    &���/ E�"� &�(�8� �C 0#��. 6�A K�) 4 

 �3��!� ��#� B�!�� &�(/�C E�"� h�C �� &�(/�C l#�c

 �U
��; �C#�c &��5�C �� �� ��8 &��T V#� �8 � ��8� �8�I

��8 6,��#. .6,� PI8� 0> &�(/�C &��5�C �� �� �
�',+8� -

�� 0�5� 8� �U�� �)��(	8 Y
 �,�8,�'� .���� ��k>�� &��� 

�� 6,
� <�� K�) �
8 `�T,�#�.        

 � � K�):     �(�8� V#� �8 � � K�)���"� ,��� �C <s�4  �C#�c

 ��8) K@�3 .( h�C ��� �6,� 6,��#. �U
��; 0> 0�
�. � ��D>

��8 6,� �
�c �C�c zT�C 0> &<���.  

  

  

  

  

  

  

  

  

  

  

  

  
  

   K@� K@� K@� K@�3        5��B )��!�� &��F� ]1 �8.[ 
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�������� ����������	 � � ��!�� �� �
��"��#$% &�'����(�� � �����)� �&���  

�(/��� p���(/��� p���(/��� p���(/��� p��        

�� �
��"�� x���;6�#; � ���5M5;> &��7 �� &:#M� &�'

 X��� �8�#"�]9 [6,� *���; ,�8)K@� &�'4  �5 .( �
8 B
�.�C

,�(�' �
��FI �"�� V#� �8 ��!�� �
�:> &��7�� �'�8�#"� . ��

6�#; ,��� �8�#"� &:#M� &�')zFW� ( �(5�C �#���#�8�(� �

p�� �(5�C ���5M5;> &�'�#���#�8�(��. ,�) K@�6.(  

"� �� K@� �8�#)7 (6�#; ���5M5;> &��7�� � &:#M� &�'

�@'> V#� �84  �(��#�#� �/�C � *���(. �8 ��D �
��FI

,�(�' .6�#; � ���5M5;> &��7�� �;#U@�T �8�#"� &:#M� &�'

 ,�,� *���; �(�#) �C �U��)K@� &�'8  �9 .( �;��M;

�"� 6,'�5� �8�#"� �� ��C &����C�#� .��(�#) �C ��
��� �� 

 �N��T �),� ��DCs, K, Rb, La , Zr  �N��T �),�'�� �

Ba, P, Ti �� 6,'�5� �#�)K@� &�'8  �9.(  

  

  
  

 K@� K@� K@� K@�4  p�� &�8q7��� ���5M5;> &�']9� 10[. 

  

  
        

 K@� K@� K@� K@�5 6�#; &�8q7��� &:#M� &�']9� 11[.  
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 K@� K@� K@� K@�6         g#����#�> b/�� ���3; &8�C ,��� �8�#"�]10412[.  

  

 
 

 K@� K@� K@� K@�7  �#"��{�#; &�� ���3; &8�C �#F�; � ��#@�. �8�@'> �8 �
8 4  �
��FI]10 �11  �13.[ 

  

  

  
  

 K@� K@� K@� K@�8  p�� �;#U@�T �8�#"� ���5M5;> &�']14[.  
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�������� ����������	 � � ��!�� �� �
��"��#$% &�'����(�� � �����)� �&���  

  
  

 K@� K@� K@� K@�9  6�#; �;#U@�T �8�#"� &:#M� &�']14[.  

  

���� � ���� �)����� � ���� �)����� � ���� �)����� � ���� �)�&���&���&���&���        

6�#; �C ���> \�U;�8 � ���3C8 �K@� �&,�C ��!�� B
�. �C &�'

&:#M� K�) �0�� �8 �T#" � �� KI8,+ ��' �� 0���)� &�'

,��8� 0#"�/� ��!�� .14 0�� �T#" � ���F�� &�'

)X�F��4 ���
��4  X�F�� �Y�(�F.��.–  � Y�(�F.��.

 X�F��– ���
�� ( � �"�+� K�) &�(�8� �� �5�� 9�� ��

 � � K�)) K@�10 .( ���8�) Z�#; �C �T#" � �
8 &��	�#.

 �G5�� ���/ ���(�C8� ��8� 0#"�/� � � Z��c E�"� �� �,�8 .

24  BT#" � �����)� �� Y�F
%�> � �Y�(�
�� �Y�(�F.��.

 ,��8� 0#"�/� �5�� �(/�C � <���) K@�10 .(�������)� �
8 �'

6�#; BT#" � �C ����<�#� &:#M� &�'–  � ����<�#� <;�8#�

,�(�' \�U;�8 �� �
�#
� .  

���F�� �����)� : �C X�F�� ���+ �C �#FC <
� <;�8#� 2�#N

�)� � p�� �(� �� ��i)� 6,'�5� ���(��> � <;�8#� &�'

���#� . �5�� ���/ ��) K@�10 ( Y
 6��c E�"� �� �

 ���8�)&��	�#. ��8� 0#"�/� . &��7�� � ���8�) Z�#;

6,� ���F�� 2,� �C 0> ��� � ���5M5;> �@
�#Q �C �,�8

�i)��C ��8�8�	 �8 X�F�� &�',��8��#/�C &�(5 . �"� �C

�)� ��8�8�	 � � K�) � �"�+� K�) �8,(�8 �� l#�c &�'

<;�8#�4 �� h
8<	8 ���(��>,C�
 . 0#"�/� �8 0,� ��� �C

 ���8�)&��	�#. �
�F� ����
�� &������ �<;�8#� �C 6�=T4 

�� 6,
� p�� �� 2�,�.8 0�� ���8�8�	 08<�� B
�.�C �� ,�#�

,�A �C �#/ ���F�� �F"c �8 0�� :X�F�� 0�� 4 ���
�� 4 

 X�F�� 0�� �Y�(�F.��.–  X�F�� 0�� � �Y�(�F.��.– 

 ��8 *���; KC�I ���
��) K@�10.(  

 �����)�Y�(��
��:  �5�� �(/�C � <��� ��) K@�10 ( V8#�8

 �����)�,��8� 0#"�/� Y�(��
�� . �(U�� �������)� �
8

6��(�) Z�(�) � 6�#C 6��(�) h�#. 8� &8��,�'� . B
�.�C

0�� V8#�8 �C ���8�8�	 ���
�� ����
�� &�'–  �X�F��

 ���
��–  ���
�� � �Y�F
%�>–  *���; KC�I Y�(�F.��.

 ��8) K@�10 .( 6�#C 68�"' X� &��� ���� �C �����)� �
8

6�#; �C ���8 \�U;�8 �� ����<�#� <;�8#� � ����<�#� &�'.  

Y�F
%�> �����)�:  �5�� �(/�C ��) K@�10 ( �����)�

��8� 0#"�/� [�#(� 2,� �C Y�F
%�> .  

 �����)�Y�(�F.��.: ����)� �
8�  ��8� &��
� |�(U�� o�(�)

) K@�10 .(��8 6�8,/� ����� �F+�� ,�A �� }�"(+8 . B
�.�C

���� ��8�8�	 08<��0�� �C �7
� &�'&�' : �Y�(�F.��.

 Y�(�F.��.–  Y�(�
��– F
%�> Y�(�F.��. �Y�4  Y�F
%�>

�� *���; ,�#�) K@�10 .( Y�(�F.��. 0��–  Y�(�
��– 

�� �C �� 8� Y�(���� 0�� �8 Y�F
%�> ���)) K@�10.(  

 ����&���: ���� 6�8� ~� �F+�� �� �� |}�"(+8 ��!�� &���

��8 .14 ���� ���8�) �C �(�C8� &���&��	�#.  �24 ����-

 <;�8#� �C �(�C8� &��� ����<�#�–  �
�#
�&��	�#. . �f� �C
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�� ���8�) �C &��� ���� ���I#	 h�C ��!�� �
8 �� �� ,��

&��	�#. �� ����5�. �� ,��C �(�C8� � ����C ��#� �#�

���) �8�I &�(5�C �3��!� .6�8� 0�5� ������C���� �� ,�8 &���

 V#� �C |}�"(+8 ����<�#� � ����<�#� <;�8#� X�&��	�#. 

C8�,��C �(� .  

 ��!�� <��� � �(/�C ��) K@�10(���� � ���+ �C &���

6�#; �� �(�C�8� � 0�5	8 ~� ���5M5;> &��7�� � &:#M� &�'

��8 6�8� . &�',���8 � ����8 2�#N �C �
��.#@��� � �
��.

6,�M�#� � ,���8 �2�@�F�� �2��C�� � �'> 2�#N �C X� &�'

�� 6,'�5� ���� �!� �� �
#��k�#�, . K�) &�(�8� ��

�)� 2�#N �C X� &��� ���� �"�+���8 6,� K�@5; &8 .

 �� &�8#� �U
��; �)� ��h�C /�  ��!�� �C#�c,��8� 0#"� .

)�B  �C �FN8&�(�8� N50E  ��,+2  �(�#F�G��8� E#Q . ��k>

0,3� ��k> 68�"' �C 08�8�	 &�8,� ,
,c &���) � �5�8�;

Y'�A ()� �� K-� ��B T�	 � �FN8�� 6,
� �#�� 0�5� �� ,

�C�� �8B  &�8��C 6��C ��}#Q��!�� �
8 �� ��8 ]15[.  
  

  

  

  

  

  

  

  

  
  

 K@� K@� K@� K@�10  � � B�!�� �����)� B5�� ]1  �8.[  
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�������� ����������	 � � ��!�� �� �
��"��#$% &�'����(�� � �����)� �&���  

���
#c �.���
#c �.���
#c �.���
#c �.&&&&    �
��"��#$%�
��"��#$%�
��"��#$%�
��"��#$%        

6�8� �
�(� B
�.�C6�8#'�� &�'���� �5�� �&8 ������)� ������

 ��	8�)#.#; B5�� �17 �; ��8��C &8�C �!�� �5� &��(

���/��� ,�,� 6�8� b��5; x���� &8) K@�11 .(��#"� �'

 ,+ �; &��� 6���> �8 X.– 80 mesh  �N��T &8�C � h
8��/

Cu- Au, Pb, Zn, Ag, Sn, Sb, Mo ,�,� �
< ; . �
�(5�C

&�� ��C�� 08<��Pb, Zn  ��#"� �� ,� 6,'�5� ���"� &�'

) K@�11( &�� ��C�� �
�(5�C ��� �Cu �#"� ��� &���/ &�'

��#"� �8 &�8,3; �6,'�5� KC�I �C#�c h�C � &<��� &�' ,�8

) K@�11.(  

79  �C �7�� B�#"�p�� 6��/ o��  OF(�� &����� �8

���� � 0���)��. &8�C �6,� &������
#c&  �
��"��#$%

 ,�,� ��8��C)K@� 10 .(��#"�6���> �8 X. �' �C &���

T &8�C �";8 lqc o�� �8 6��M(�8�N��Cu, Zn, Pb, Ag, 

Sn, Sb, Mo  ,�(	�) �8�I K�F-; � �
< ; ��#�) E�,c3 .(

12 ��#"�  V#" � �879  6�75
���> �� =Q &8�C � l��(�8 ��#"�

���� 0������";8 lqc o�� �C �#5� ����� + �(�	8�) 6�#�

 ,�,� K�F-;) E�,c4 .(  

�� 0�5� X� �"��#$% B5�� X� &��
�� ��C�� �� ,'�

 ��6,� 6,��8�. ��!�� �C#�c h�C � �<��� �l�D ,�8) K@�

12 .( ��C X� 08<��ppm 45   �;ppm 48000 �� ���s� -

 ,��) E�,c3 .( 0���)� &����� �C X� B
< ; �
�(�4 ���� -

6�#; � ������ 0�5� �C#/ ��8#�"' &:#M� &�',�'� .

 &�� ��C��Mo  Z�(�) �� � &���/ E�"� � E�"� h�C ��

 ���8�)&��	�#. �� 6,
� �#�) K@�12 .( 08<��Mo  ��C

ppm 1  �;ppm 80 �� ���s� ,��) E�,c3 .( &��
�� �'��

Pb, Zn , Ag �� 0�5� �7
,@
 �C �C#/ ��#y"' ,�'�) K@�

12 .( 08<��Pb  ��Cppm 20  �;ppm 23000 08<�� �Zn 

 ��Cppm 40  �;ppm 52000  08<�� �Ag  ��Cppm 1  �;

ppm 34 � ���s;� ,��) E�,c3 .( B�!�� &���/ h�C ��

����&���/ E�"� ,��� �8 &���4  6�#C �8��#/�C &�(/�C l#�c

�)� 2�#N �C �(5�C � � � � �"�+� &��F�) &�(�8� �� � &8

 ��8 6�8,/�) K@�12 .( E�"� � �(/�C �� g�� &�� ��C��

�8�I &�(/�C  ��8�) K@�12 .( �
< ; B�#"� 6��8�� �(5�C ��

,�6 6,� �Uk &�� ��C�� =Q�  0> �fFD �
�(5�C �@
�#Q �C

��#"� �� &�'KAG-55, KAG5 KAG-54,   6,� o�8<)

 ��8) E�,c4.(  

  

  
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

www.SID.ir



Arc
hi

ve
 o

f S
ID

*
��+ ����/�#. �&���/ ��#.2��3� �&��� 0�
�,� 290

  

 K@� K@� K@� K@�11  ���/��� &��(�5� �; �
�(� � K-� B5��x�+�C &8(ppm)  ]1 �8.[  
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E�,cE�,cE�,cE�,c    3  ��#"� �
��"�� �
< ; �
�(�� � B�!�� �7�� &�' ]1 �8.[  
Sample X Y Cu  (ppm) Zn (ppm) Pb (ppm) Ag (ppm) Sn (ppm) Sb (ppm) Mo (ppm) 

kag-1 569797 3784006 17000 37500 19000 8/0  8/0  8 8/1  

kag-2 569827 3784036 7/30  16 4/122  8/0  8/0  8 5/1  

kag-3 569758 3783018 4/85  9/52  3/82  8/0  8/0  8 5/1  

kag-4 569745 3782729 1100 1300 5000 8/0  8/0  8 8/1  

kag-5 569561 3782657 7/47  1/24  89 8/0  8/0  8 5/1  

kag-6 569492 3782102 2/318  6/87  4/222  8/0  8/0  8 5/1  

kag-7 567882 3781661 27400 15000 23000 12 8/0  8 5/1  

kag-8 568242 3782074 4/108  3/75  45 8/0  8/0  8 5/1  

kag-9 568283 3782331 10000 2/892  2300 8/0  8/0  8 5/1  

kag-10 568357 3782155 8000 7/306  3200 3/10  8/0  8 5/1  

kag-11 568623 3781816 5/310  5/846  520 8/0  8/0  8 5/1  

kag-12 567929 3781420 8/392  2/180  2/431  8/0  8/0  8 5/1  

kag-13 568737 3779812 8/23  3/14  9/47  8/0  8/0  8 5/1  

kag-14 569808 3779364 15000 7300 15000 6/27  8/0  8 7 

kag-15 569471 3779417 30000 10000 7400 5/19  8/0  8 5/1  

kag-16 569359 3779508 6/128  2/69  7/81  8/0  8/0  8 5/1  

kag-17 569140 3779474 5/383  8/48  9/420  8/0  8/0  8 5/1  

kag-18 570062 3779546 9/263  5/74  1/155  8/0  8/0  8 5/1  

kag-19 569999 3779611 1/461  9/840  2/435  1/14  8/0  8 5/1  

kag-20 569994 3779876 3400 20400 2000 5/19  8/0  8 5/1  

kag-21 570238 3779683 5/126  2/619  1/570  8/0  8/0  8 5/1  

kag-22 570236 3779740 7/96  1600 9/559  8/0  8/0  8 5/1  

kag-23 570550 3779843 4/280  1/211  2/161  8/0  8/0  8 5/1  

kag-24 571132 3780500 7/256  4/185  4/356  8/0  8/0  8 5/1  

kag-25 571596 3779919 8/308  5/159  6/203  8/0  8/0  8 5/1  

kag-26 571870 3779605 26000 3/119  4/146  6/17  8/0  8 5/1  

kag-28 572420 3780246 8/137  3500 8/569  5/17  8/0  8 6 

kag-29 569678 3781207 1500 1200 5/588  8/0  8/0  8 5/1  

kag-30 570042 3781035 7/367  3/489  7/925  8/0  8/0  8 5/1  

kag-31 570123 3781076 3/36  1/144  247 8/0  8/0  8 5/1  

kag-32 570773 3780993 6/56  8/138  8/133  8/0  8/0  8 5/1  

kag-33 571564 3780804 4/41  8/55  9/114  8/0  8/0  8 5/1  

kag-34 571117 3781174 5/35  2/34  3/139  3 8/0  8 5/1  

kag-35 570756 3781453 6/29  8/70  76 5/9  8/0  8 5/1  

kag-36 570791 3781718 5/74  3/81  3/150  8/0  8/0  8 5/1  

kag-37 570341 3781785 9000 80 1300 8/0  8/0  8 5/1  

kag-38 569920 3782281 2000 377 9/953  8/0  8/0  8 5/1  

kag-39 572513 3780487 3200 6/916  1300 8/0  8/0  8 5/1  

kag-40 572570 3780196 13000 9/121  7/859  4/26  8/0  8 5/1  

kag-41 572591 3780221 13000 2/516  2000 6/20  8/0  8 7 

kag-42 572741 3780322 8/48  1/340  1/112  8/0  8/0  8 5/1  

kag-43 572963 3780298 1/107  6/259  1/270  8/0  8/0  8 5/1  

kag-44 572930 3780460 2/73  3/122  8/114  30 8/0  8 5/1  

kag-45 573169 3780652 7/62  8/740  1/656  4/21  8/0  8 6 

kag-46 573396 3780563 9/107  9/416  8/291  4/17  8/0  8 5/1  

kag-47 573060 3780939 9/309  16000 8/882  1/15  8/0  8 5/1  
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 E�,c ��8�8 E�,c ��8�8 E�,c ��8�8 E�,c ��8�83        

kag-48 572210 3781518 8/25  8/21  3/57  8/0  8/0  8 5/1  

kag-49 572158 3781949 3400 7/887  20100 6/18  8/0  8 80 

kag-50 573344 3781315 4/826  4100 1800 5/16  8/0  8 5/1  

kag-52 573626 3781201 47 2/282  3/287  21 8/0  8 5/1  

kag-53 573887 3781347 6/810  3200 1800 8/0  8/0  8 5/1  

kag-54 573945 3781458 5/868  3000 1200 8/0  8/0  8 5/1  

kag-55 573176 3782803 1700 2300 1300 8/0  8/0  8 5/1  

kag-56 573205 3782655 2/47  7/103  6/135  3 8/0  8 5/1  

kag-57 572954 3782327 8/112  3/107  1/468  8/0  8/0  8 5/1  

kag-58 573372 3782058 3/35  7/121  3/313  8/0  8/0  8 5/1  

kag-59 573498 3782387 5/129  7/905  5/369  3/23  8/0  8 5/1  

kag-60 573270 3782524 2/420  7/222  8/836  4 8/0  8 5/1  

kag-61 573260 3782557 4/66  1100 2/587  8/0  8/0  8 5/1  

kag-80 571631 3779180 17000 550 580 10 8/0  8 5/1  

kag-81 571362 3779104 21000 312 575 8/19  8/0  8 5/1  

kag-82 571904 3779267 14000 637 1300 6 8/0  8 5/1  

kag-83 571385 3779331 48000 540 780 36 8/0  8 5/1  

kag-84 571773 3779520 11500 128 450 39 8/0  8 5/1  

kcg-1 573538 3782582 7/155  3/659  5/338  8 8/0  8 5/1  

kcg-2 573617 3782667 6/208  3/858  2/588  1/11  8/0  8 5/1  

kcg-3 573616 3782692 4/177  8/461  4/448  3/10  8/0  8 5/1  

kcg-4 573285 3782834 2/136  5/222  5/197  3 8/0  8 5/1  

kcg-5 573423 3783120 9/613  3300 1700 8/0  8/0  8 5/1  

kcg-7 573698 3783042 7/37  7/44  5/515  8/0  8/0  8 5/1  

kcg-8 573695 3783013 1/133  1/596  3/720  5/22  8/0  8 5/1  

kcg-9 573652 3782701 7/143  2/395  9/408  8 8/0  8 5/1  

kcg-10 573652 3782701 3/447  1900 1/672  2/13  8/0  8 5/1  

kcg-11 573540 3783281 9/237  2000 66000 8/32  8/0  8 5/1  

kcg-12 573790 3783470 50 1/44  4/96  8/0  8/0  8 5/1  

kcg-13 574120 3783897 8/143  40540 11000 1/22  8/0  8 80 

kcg-14 574567 3783986 10 2/247  2/199  8/0  8/0  8 5/1  

kcg-15 574927 3783994 9/16  8/45  20 8/0  8/0  8 5/1  

kcg-16 575063 3784809 8/137  2/429  427 8/0  8/0  8 5/1  

kcg-17 575219 3784405 2/126  3/662  8/269  8/0  8/0  8 5/1  

kcg-18 575172 3783793 8/31  97 179 8/0  8/0  8 5/1  

  

 E�,c E�,c E�,c E�,c4        ��#"� =Q �
< ; �
�(��7�� &�' ]1 �8.[  

Sample X Y Au (ppb) Sample X Y Au (ppb) 

KAG- 54 573945 3781458 9000 KAG1  569797 3784006 60 

KAG- 28 572420 3780246 890 KAG5 569561 3782657 3400 

KAG- 55 573176 3782803 1010 KAG7 567882 3781661 340 

KAG- 39 572513 3780487 620 KAG9 568283 3782331 48 

KAG-41 572591 3780221 230 KAG15 569471 3779417 60 

KAG-49 572158 3781949 80 KAG28 570123 3781076 450 
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 K@� K@� K@� K@�12        �5����#"� �"��#$% &�' �7�� &�']1� 8.[  

 
  

�'����5�. � ��(�8��C�'����5�. � ��(�8��C�'����5�. � ��(�8��C�'����5�. � ��(�8��C        

� �> �8  0���� ,���� &8��#F7�� �� ��)���I#	 ���;��4 

; ��#{��.���(- (6�#; � ���5M5;> &��7�� &:#M� &�'

� 6,'�5�,�,5 ��,+ �8 ���5M5;> 2�#N �C �
�")�� ����3	 �

 ��8�8 OF(�� ����� PQ��� �� &�����; E#Q �� � V��� ��#$8

��8 �(�8� .6�#; E�"(+8 �C ��(���<�#� <;�8#� � �(
�#
� &�'

��#7��8 �� ��
�4 ����� PQ��� �� � 6��� :#M� ��#��  <�� ,3C

��8 �(�8� ��8�8 ,�
8�	 �
8 .  

6�#; &�' S�"T �"�� �
�:> �
8 �� &�,3(�Z�(�) &8�C �

,�,� �	�3� ��C ����8 .6�#; �
8 �' �8 ,�FU��#' �U���; O�Q
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 �
�#
�&��	�#. �
�#
� ��;#�C ,�FU��#' �&��	�#. ,�FU��#' �

 ����<�#� <;�8#� ��;#�C&��	�#.���<�#� <;�8#� ��;#�C � �

&��	�#. �
�#
��<�#� <;�8#� �&��	�#. <;�8#� ,�FU��#' �

 ����<�#�&��	�#. ����<�#� <;�8#� �&��	�#.�  ���8�) �

 &��	�#.,��8��#/�C.  

6�#;�!�� &:#M� &�'B  �� �"�+�6�� &,�C �5
8 8��'

]16 [ �(5�C ��Z�(�) ,���8 &��(��8�) �
 ��(�7� &��& 

 ���8�) � 6�#C&��	�#.  &�� �8��8 ����"F
8.  &��W(�8 �C

 ���8�)&��	�#. ���"; 6�#; �� �'6�� &,�C K.�A]17[  w<c

 V#� &��(��8�))I (,�(�' .  

0�� �8 �T#" � �� �
�����  �0���)�1 4 0�� �T#" �-

 ���F�� &�')X�F��4 ���
��4  X�F�� 0�� �Y�(�F�.��.

–  X�F�� 0�� � Y�(�F.��.– ���
�� ( �5�� ���/ �� PI8�

� ���8�) Z�#; �C �� � � K�) � �"�+� K�) &�(�8� �

&��	�#. ,�(�' �(�C8� .24  �T#" � �����)� �Y�(�F�.��.

 �T#" � �C �� �5�� �(/�C � <��� �� Y�F
%�> � Y�(�
��

6�#; ����<�#� &:#M� &�'–  \�U;�8 �
�#
� � ����<�#� <;�8#�

,��8�.  

���� ���8�) �C �(�C8� &��� &��	�#.&8�8�  &�� ��C��

Mo, Pb, Zn, Ag ��8 . � 0�5	8 2�#N �C X� &��� ����

�)�����<�#� <;�8#� �C &8 4  ����<�#�&��	�#. �(�C8�,�8 .

�N��T &�� ��C�� Cu, Pb, Au, Zn, Ag  6�(�) �
8 ��

,� 6,'�5� .6�#; B
�. �C &�'S�"T �"�� �
�:>  ����<�#�– 

o�(�) � V#� ��
�#
� � ����<�#� <;�8#� 0�� � 0���)� &�'

 �N��T &�� ��C��Cu, Pb, Au, Zn, Ag  ��!�� �� }�"(+8

���� X� &���&��	�#. ��8 6,� K�@5;.  

����c8�c8�c8�c8�PPPP 

]1 [g &���/. �"���� �0#��8�(�> �&%#���(.  2�	�t5(�> � &���

  ����t	 l�tD E�"� �"�+� ��!�� �
��"��#$%"�    �t��� 0�t
�.

���� ,��8 �������� &��t�(I8 ����� . �t) ��t�� 6�  �t����

 ,�5� �����	 6�75�8�)1385.(  

[2] Dehghani G., “Schwerefeld und Krustenaufbau 

in Iran- Humburger Geophys”, Einzelscher., R. A., 

H., 54, S., Hamburg (1981). 

]3 [> �;�U��IV. �"����08�
8 ������   ��t�� 0����t�  � �t����

��#5� ��,3� 2�	�5(�8 )1383( 586 �-MN.  

[4] Esmaeily D., Nedelec M.V., Valizadeh F., 

Moore J., Cotton, “Petrology of the Jurassic Shah-

kuh granite (Eastern Iran), with reference to tin 

mineralization”, J. of Asian Earth Sciences, 25, 

(2005) 961-980. 
[5] Lensch G., Schmidt K., “Plate tectonic, 

orogeny, and mineralization in the Iranian fold 

belts results and conclusions”, N. Jb. Geol. 

Palaont. Abh. 168, 2/3: 558-568 (1984). 
[6] Tarkian M., Lotfi M., Baumann A., “Magmatic 
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2/3: 497-523 (1984). 
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Rep. No. 57, p. 357-383 (1983). 

]8 [g ���/�#.. �"%#���(. �
��"��#$% 2�	�5(�> �0#��8�(�> �&

���� �    ����t	 l�tD E�"t� �t � ��!�� &���"�    �t��� 0�t
�.

���� ,��8 �������� &��t�(I8 ����� .  ��t�� 6��t)  �t����

 ,�5� �����	 6�75�8�)1385.( 
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]11 [tt�*
�g �#tt..V &�#tt��T �.2��3tt� � �.� g �A�#ttI.  �

"�3I#� �Y
<�	��(. �&%#���(.� �@��#(@; � ����  6�#t; &��t�-

p�� � &:#M� &�' 0�(t� C 9�� � ��C>�'�Q ���5M5;> &�'"� 
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8 �t����
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