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 ���f' �%'!N �<Bf7N ��f
-��� � �f%��< �f �)*_�� �f\(� �-f�

 ��-ff� �ff�+)��ff �!" Rff"�6=B��ff�� Bff�< &< Bff)N��;: �ff'�(
-fff' ��%fff�9'�fff%N�!%� ��
!��Afff < �$��fff( ��fff
!%� �?N�< ±
�
!%�-)ff �> ±�ff
!%�-@��'��(�ff
!%� �?N�<-ff' ��%ff�9' ±
�ff
!%�-@��'��_(�%ff�9' ±$ff
< �� ?N�<-ff'��ff\(� $%ff"

�fff%N�!%� ��
!��Afff < �$��fff( ��fff
!%� �?N�<-fff' ��%fff�9' ±
�
!%�-)fff �> ±�fff\(� $
!fffN 1<�<!fff	 �fff
!%�-@��'�fff < .

�ff\(� �(Bff* Off+6 �ff"<�� g�ff <!"�ff��ff\(� ���%ff�9'
�ff%N�!%� ��
!��Aff < �$��ff( ��ff
!%� �?N�<-ff' ±�
!%�-)ff �> ±

�,
Bff6 �ff
!%�-@��' $
!ffN =�-ff" �ff'�ff" ��%ff�9' �ff\(�
�ff
!%� �?N�<-ff' ±�ff < =Bff* Off+6 �ff
!%�-@��' .$%ff)\,�
 �%ff�9' �ff\(� ±�ff� Y-ff�C� $
!2�<-ff. ?N�<-ff'�-ff* 

)R@*#�� aG� � Y.(
���ffL #�ff[	 =Bff))'!� :ffL #�ff[	 =Bff))'!� �ff	�" &< ���

�	�" #�f� �f�+)� �� �-f.-� ��-f� �f �!" �f < .�f	�" $f
<
 W-ff,7� ��%ff�" Bff��<� #��2L�ff  W!ff2)' �ff' �
����ff���' ��

 � �ff <!2ff�%" ���ff' 1��ff�N �ff" �ff\(� �,ff  �� �� �ff�
�ff� ��ff���-ff* .��-ff� �ff�+)� ���ff �!"��ff" �ff	�" $ff
<

 ��%f�9' ��f
!%� #&�f  ���f' R��f* 1��f�2� �f\(� 8�-�
��
!��Aff < �$��ff( �ff%N�!%� ±�
!%�-)ff �> ±�� �ff
!%�-@��'

�;� �f2	!( R@f* ?f'!� �� �%f�9' �f
 ?N�<-' ��f <)R@f*
aG�.(

�ff
-��� �)%ff���. :�ff	�" $ff
<&< =Bff�>!" ���ff' R
Bff;N #�ff�
 ���f' �f" �%��< �f
-��� #�f� <�f  .�f	�" $f
< ���f' $
!f2,��

 �ff%N-(=�-ff" R
Bff;N &< �)%ff���. 8�-ff� �ff" !2ff�%" �ff'
 � �f" � �
!%� �<Bf� !f2,' &< �f
!%�-@��' �f2	!( R@f* �f < .

�f\(� �� �
!%� �fN �f�`�� Bf��� ���f( f"�-f0 �&< Rf��'
�;� =B* R
B;N �%N-( �" ?'!� �" � < )R@*aG�.(

�I2�%�>�ff� :�ff	�" $ff
< ����ff%'!N &< �ff[7"#�ff� �
�ffN���ff" 
��-f
 ��f" � ��7* =�f
��1�-f" s�f" Rf%�� �f" �-f9;N 1�f�& ��

 � ��-ff@�-� r;ff). 1�-ff" !ff%j2�=&<Bff�< �ff" ���ff6 �@;ff*
�2L�ff  �� �'!ff*�B)2ff�� ���ff' Tff
 .��ff2;�< �-ff9;N &< bff�

 �ff%;�N Rff%�� �ff"=&<Bff�< �@;ff*�ff0 ��ff3
< � 1Bff* �!ff 
 K/2fL< �-f9;2� �@;f* �f" 1> ��-f
 ��f" � ��7f* �f' �;%'!N

�fff� ���fffL �9fff�< �@;fff* &< ���<� B�-fff* �<� =Bfff
B� $fff
< 
�I2�%�>�� ��Bf)
-( .g�f <!" �f �!" #�f� �f	�" � �L�f 

 ���fff' �� �fff�+)� �� =Bfff)
�,� � �
!��Afff < �fff	�" $fff
<
 ���f' � =�-f" �
!��Af < �9f�< ���f' �f' B)2�� �
!%�-@��'

 � < �
!%�-@��' =B* ���L �@;* &< �')R@*aG�.(
=Bff)'<!� :���ff'=Bff)
�,� �ff" �ff' ��ff < �ff
!%� �ff	�" $ff
<

 !
�����G��� =Bf)'<!� 8�-f�" Bf��� �f;� �f(� #�f�'�f��-
#!%	�-ff� �ff
�-
� $ff�'�!%� 1�ff"?%� S)ff  �ff" �<�=Bff
� 

�ff��-ff* .�9ff�� !ff%X Eff�5 �ff" �2ff � �ff�-,� �� ���ff' $ff
<
 Rf"�6 =B��f�� R@ff* 8�-f�" �-@ff �!@%� !f
& �� � ��ff <-

R@* �,%� � �<��� =B
� �<� �-*)R@*aG�.(

$%�&�,%* 
!" g�f < �
�f2� $%f�& �
�%,%f* ]��[�=&<Bf�< !
��f�� #!f%(

� �� =Bff*�ff�-,=�!ffL #�ff� �+ff  �� =Bff* �ff*<�!" �I)ff 
 &< Y!ff  #<!ff"�m�ffN�a��� #�� �$ffN �� H!ff(m��ffN

�`��� &< /ff0 �$ffN �� H!f(��fN�^_` �$ffN �� H!ff( �ff9%�
 &< bff�m�ffNa/c�a &< =!ff�� �$ffN �� H!ff(��ffN���� H!ff(

 H-%���fff' �$fffN��fffNa�T%)fff �> � $fffN �� H!fff(��fffN
���^a �ff < $ffN �� H!ff()W�Bff.�(.�9ff�< ��Bff7� =��ff�

 �ff" <� =!ff�� ��ff < T%)ff �> � H-%���ff' �/ff0 �#�� �Y!ff 
�� �:!	 W-�C� 1<-):�	!( !d� �� 1<-N.

� $
!2f�%" �<Bf� H-%���f' �=!f�� �bf� �/f0 �#�� �Y!f 
 =��,ff* �ff(� !ff" Vff;+)� � �ff�+)� ?ff'!� �� T%)ff �> ��

)�ff��<!NG2T5 ( #!%	�-ff� �ff
�-
� $ff�'�!%� BffD<� ��)�ff"
 ���ff !(�ff;��T%2%ff !  #<G8�ff)"!'G�ff�%9%  (�ff <
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�m� =�<?@9� �#!;'< �A*�#��� !'E
-��1<!
< � �)* ���' � � �)*�-9" �93� 

)R@ff*c.(� $
!2ff�%"�<Bff� ���ff' �ff" w-ff"!� Y!ff  � $��ff(
� $
!2�%"�<B� ���f' �f" w-f"!� #�� #�f� �f%��<)�
!��Af < (
�ff
-��� �)�ff,��ff%	�-� (�ff(� �� #���ff �� .$%ff)\,�

� $
!2ff�%"�<Bff� ���ff' �-ff[D �ff" w-ff"!� bff�#�ff� �ff%��<
fff%'s�� �fff
-��� � �fff
!%�-@��'�fff < �.� $
!2fff�%"�<Bfff� 

�ff < �
!%�-)ff �> ���ff' �ff" w-ff"!� T%)ff �> .�ff" /ff0
 =Bf�� =Bf
� �<&> 8�-� �f < ��f" W�f,2D< ��%f�" �f��6 ��

���'��<� �-[D #B%A�-  #��.
1-ffff !%� �
!ffffP &< =��A2ffff < �ffff"]�`[�� w�ffff;N�<

 !
��ff�� �ff' �Bff* �ff �!" off92�� !ff��): 1�ff%� �I2ff�;,�
 W�Bff. �� !ff��): �I2ff�;,�_��>=Bff* =��ff < .$ff
< !ff"

 #�� �fff" Y!fff  <� �I2fff�;,� 1<?fff%� $
!2fff�%" �g�fff <
)`�c/�(#�� �ff" E%���ff' �)`��/�(Y!ff  �ff" =!ff�� �)m^�/�(

bff� �ff" /ff0 �)m_`/�(��<� .�I2ff�;,� bff� $%ff)\,�
 #�� �" $%��)`^�/�(�� 1��� B��)W�B._.(

=B�&�ff  !ff" 1�?ff	< $��ff( ���ff' �-ffL �9ff�< #�ff�)Pb �
S(�fff� �Bfff�<-N �8-,fff�%" �=!fff�� 1-fff5 #!fffI
� !fff��):

 �ff" <� bff� � H-%)9ff  �H-%���ff' �#�� �T%)ff �> �1<-ff,%2�>
 Bff�� #�ff. �-ffL ��2L�ff  �� �ffv?. 8�-ff�]��.[�ff" =!ff��

 s�ff" �ff;�� �I2ff�;,� Y!ff )m^�/�(+�ff� 1�ff�� Bff��
)W�Bff._(�ff� �ff' �� =!ff�� �-ff[D =Bff)�� 1�ff�� Bff�<-N

Bff*�" $��ff( ���ff' ��2L�ff  .�� �I2ff�;,� H-%���ff' s�ff" �ff;
)`��/�(��<� #�� �ff")W�Bff._.(!ff�): $ff
< �ff' �ff. 1> &<

�ff� $%ff���. �
!��Aff < �� �ff9X<�ff� ��-ff* �ff' �ffA( 1<-ffN
��<� �-fff[D 1> ��2L�fff  �� H-%���fff' .g�fff <!" $%fff)\,�

 !ff��): #��ff3)��� �
�ff2�]��[�ff��<!N �� T%)ff �> � /ff0 �
�%
-ff. �ff�G2T5 !
��ff�� #<�<� �ff%N!N �ff"��ffN�^_` 

�fff9%�H!fff( � $fffN ����/��fffN_�/���^a $fffN �� H!fff(
 w�ff;N�< Eff� �ff" �ff��> #��ff3)��� !
��ff�� r
<?ff	< � �B)2ff��

��<�.

W�B.���-,� �
?3N �
�2�=�!L #���5-6 ��+)� �� �+  &< =B* �*<�!" �I) .
Zn 

(ppm) Pb (ppm) Cu 
(ppm) 

Cd 
(ppm) 

Ag 
(ppm) Au (ppb) YX���<!N 

�^�� ^`�� ^/�`�  �/��  �/��_a am°�c' ma/�_ "_�°�` ' ^�/�� "G1T1-S1 

��� �c� �/�a  �a/����am°�c ' �m/�� "_�°�` ' �^/�� "G1T1-S2 

�_�� ���� ^/m`  m/����am°�c ' �`/�� "_�°�` ' mc/�_ "G1T1-S3 

`/c�`  _/^ca  m/^a  ^/�^/���am°�c ' c�/�a "_�°�` ' �^/�_ "G1T2 

�/�m�  a^ �/�_  �a/�m/�^^am°�c ' m�/�^ "_�°�` ' `_/�� "G1T3 

�/�_`  �/m`  �` �a/�^/_��am°�c ' `c/�a "_�°�` ' m^/�� "G1T4 

m/_^�  �/�c�  �/��  �/�^/�_^am°�c ' ��/�� "_�°�` ' ``/�^ "G1T5 

m/`a  �/�^  �/��  �a/��a/�a/�am°�c ' �c/�a "_�°�` ' �`/�� "G2T1 

�/ac_  �/_cm  �/a�  �/��a/�a/�am°�c ' �a/�c "_�°�` ' �_/�` "G2T2-S1 

m� �m m/�m  �a/���ac am°�c ' �a/�c "_�°�` ' m�/�m "G2T2-S2 

ac�� m��� a/_m�  �/_a  �/^�m_ am°�c ' ^^/a� "_�°�` ' a�/�m "G2T3 

�/m^  �//a�  m�a/�^/�^am°�c ' _�/a_ "_�°�` ' _�/�c "G2T4-S1 

�/���  ^/ma  ^/�_  �a/�m/�cam°�c ' _m/a_ "_�°�` ' �c/�c "G2T4-S2 

�`��� �a��� a/c�a  _m/a�  ^/��  �^_` am°�c ' ��/aa "_�°�` ' m�/�^ "G2T5-S1 

c��� ^��� m/�cc  �/�`  �/^�m^ am°�c ' ��/aa "_�°�` ' `�/�^ "G2T5-S2 

�/`��  _`� m/��  ^/��/�a/�am°�c ' `�/a� "_�°�` ' c�/�^ "G2T5-S3 

c/���  �/c�  �� �a/�m./��_c am°�c ' ��/a` "_�°�` ' ^a/�� "G2T6-S1 

�/_�m  m/�c  m/�`  �a/��/�mam°�c ' �c/a` "_�°�` ' ��/�� "G2T6-S2 

mc�� �m_�� `/���  �/m�/_�c_ am°�c ' �c/a` "_�°�` ' �_/�� "G2T6-S3 

�/m�_  �/��c  ^/�_  �a/�__cam°�c ' �c/a` "_�°�` ' �_/�� "G2T6-S4 
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.B9_�=��,* �_?%
�� ����� � �!"$%�& #�����' ���� !(� �� �)* � �	�" �� �)* . . .�ma 

R@*c�����
-. �� ��+)� �� b� �/0 �#�� �Y!  !��): 8<!%%jN �,%* $%�& #�� �5-6 

W�B._���' �� !�): �A. !� �" w-"!� �I2�;,� �
!P �5-6 ��+)� #&�  +++) �s�" �;�� �I2�;,� ++ �� -2� �;�� �I2�;,� +
�o%7P �;�� �I2�;,�G�o%7P �A)� �I2�;,� GG �� -2� �A)� �I2�;,� GGG s�" �A)� �I2�;,�.(

Au Ag Cd Cu Pb Zn 
Au � +++ +++ +++ +++ +++ 
Ag m^�/� ** � +++ +++ +++ +++ 
Cd m_a/� ** `�m/� ** � +++ +++ +++ 
Cu m_`/� ** mc�/� ** `�^/� ** � +++ +++ 
Pb `_�/� ** m^�/� ** ma�/� ** `a�/� ** � +++ 
Zn `�^/� ** `�^/� ** `��/� ** `^�/� ** `c�/� ** �
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�m^ =�<?@9� �#!;'< �A*�#��� !'E
-��1<!
< � �)* ���' � � �)*�-9" �93� 

���' WB�#&�  
�5-ff6 ��Bff7� �<BffL� ���;ff* #��%ff�" ff"�#����ff���'

 #/ff0<��ff" �2ff�" =�-ffN �
�ff%D< #M-ffA� #�ff�)RIRGS(
��<� .=�ffI
�.�2L�ff  $%ff�& ����ff���' $ff
<�ff9X< #�ff�&!�

�P-D �<!I,� �f�� � 1�,'-9. �f
 1�f,' �f)�� ��-fL!" #�f�
=��ff6�ff < #< ]��[.ff  $ff
<����� #M-ffA� �ff" =<!ff,� �ff� #�ff�

 �
�ff%96 �ff,%� �
�ff%D< #B%ff < �ffN �ff <�BD $%�-�>�ff2�
)�f
�-
�-�<!( �fN �f%�<!( (#!f  $%f" &!f� Tf
�?� �f'#�ff� 

�ff� =Bff
� B)2ff�� �ff%2)I� � �ff%),9
<B�-ff* ]��[.$ff
< ��
ff ������ff�����ff' 1�ff
?%� S)ff  =�-ffN <� /ff0 #&�ff  #�ff�

 �ff� R%@ff�N #M-ffA���Bff) �
�ff,(�� �-ff� &< �G�"�ff�!(
B)2fff�� .�$2fff�I)N Offf96 �8-,fff�%" R��fff* 1> !fff��):

 � 1<-ff,%2�> �E
�-ff9N �1Bff;%�-� �T%)ff �>�ff,' ?9	#�ff� �ff
��
B)2ff�� ]�_[.�ff(� #B%A�-ff  ���ff' �<Bff�� �ff9X< � Eff' �ff�

 &< !ff2,'a�ff < Bff��� ]�a���[.���ff' � �
�ff%D< 1> #�ff�
 �ff
!%� ��ff%N�!%� ��
!%�-)ff �> R��ff*B)2ff�� � �ff%2)I� �

��<B� �-.� �%N�,� .f $f
<����� ���f !(� �f��� �f� =�!2f�( 
���ff' =<!ff,� ���ff !(� � Bff��<B��ff < #&�ff  .���ff !(� �ff�

�fff* R��fff)�� ��N�fff)"!' ��2%fff !  �T%N��fff B9	 #�fff�
 Tffff%9
U�> � $%��ffff��-N �8�@%9%ffff  �1?ffff
!( ��ffff�%9% 

�ff < �2	!ff�%� ]��[.���ff' �ff\(� 8�-ff� �ff" #&�ff  #�ff�
�CAff��!ff" �#<�ff(� ��"�ff�!( #�ff��CAff� ?N�<-ff' #�ff� �#<

�� =B
� 1��	< �
 1?
!(B�-* ]�^[.
1<��ff@,� � 8��ff� ]�c[g�ff < !ff" <� ����ff���' $ff
<

	���ff' �9ff�� E%ff��N rff�" �ff  �ff" #M-ffA� =�-ffN &< #&�ff 
=�!ffff'<Bffff�:�(���ffff'� #&�ffff  1��=�-ffffN #M-ffffA� #

)Intrusion-hosted (R��ffffffffffffff* �ffffffffffffff'Au-
Bi±Sn±Te±As±Mo±W �ffff < .�(���ffff' �� #&�ffff 

��fff)' =�-fffN #M-fffA� #)Proximal ( 1��@fff < R��fff* �fff'
W±Cu±Au �Cu-Bi±Au±W �fff < ._(���fff' #&�fff 

=�-ffffffN &< ��� #M-ffffffA� #)Distal ( R��ffffff*Au-As-
Sb±Hg/(Ag-Pb-Zn).

#���)fff�%� #&�fff  ���fff' WBfff� g�fff <!" �fffL!"
1<!Ifff����� ]�m��c[����fff' �fff��D � R@fff* � #&�fff 

#��3)��� $%f�& �f(� �� �,%f* �f
 =<!f,� rf�" �f  �� �f�
�1��=�-ffN �#M-ffA� #��ff)' =�-ffN rff�" � #M-ffA� #�ff;� #<

 =�-ffN &< �9ff��	 �ff" �ff' ��<� �<!ff6 #M-ffA� #Eff� &< 8��ffA2�
B)2ff�� .g�ff < $ff
< !ff"�� rff�" ���ff��� =�-ffN =<!ff,� �ff
 #

���' #M-A� =�-fN R@f* �f" #&�  �f(� ��f*!" �#< �f)X #�f�

�ff(� � 1Bff;%�-� &<�CAff� #�ff� �ff� =Bff
� �<�/ff0 #<�-ff* .
���ff' �ff��D � R@ff* rff�" �� #&�ff  #�ff���ff)' =�-ffN #

1��@ff < rff�" �� �ff" #M-ffA���ff)' 1��@ff < � �N�ff;� #<
 E%��N��f*�-.1��@f < rf�" �� �N���f3� �f" w-f"!� �f'

 &!ff�=�ff(��-L!" =�-ffN ���ff' =�-ff" �ff@�> BffD<� �ff" #M-ffA� #
rff�" �� #&�ff  Eff' #�ff� �-ff� &< Vff,:Cu-Bi±Au �� �

rff�" Vff%,: #�ff� �-ff� &<W±Cu±Au �ff < .�� $%ff)\,�
 1��@ff < rff�"�ff;� #<����ff' �ff��D � R@ff* �ff" #&�ff 

 �!f" �1�f�	< ��)%f���. 8�-� �"�f�!( �f(� �&< �f)X #�f�
 T%)ff �> � /ff0=Bff
� �ff�-ff*�.rff�" ���ff;� �ff" �ff' #<

=�-ffN �ff" �;ff�� !ffN��� �9ff��	��<� �<!ff6 #M-ffA� #�ff�����ff'
 Tf
<� �� 1�f�	< 8�-f� �f" #&�  �f(� ��f� #�f�(Au) Ag-

Pb-Zn �ff(� ��%);%2ff < � /ff0 &< �ff)X #�ff� �ff < )R@ff*
m.(

=�-fN �=Bf* H�f3�< #�f� �f �!" �f" �.-N �" #M-fA� #�f�
3" $%�-ff�>!� �ff%��� 1�2ff� �ff%�<!( &< � Bff��<� �-ff� #�ff�S
)�
�f%D< �f
 �%),9
< #!  (�f� Y-f�C� B�-f* .$f
< !2f�%"

=�-N B)2f�� =��f6 ��-fL!" �f)�� �f" �2�"<� ��]�a.[$
<!"�f)"
=�-N �
�f%D< �f%��� ?f%� �f �!" ��-f� �f�+)� #M-fA� #�f�

 Bf��<� .�ff �!" ��-f� �f�+)� �� �-ff.-� B�<-f* �f" �ff.-N �f"
R��* �(��f%N�!%� 1-f5 �
�f%D< �f%��� �f" #?f9	 �:-,3�

 ��ff
!%� � �
!%�-)ff �>�(���ff' �ff(� 8�-ff� �ff" #&�ff G
W!fff2)' �fff" � =Bfff)'<!� ����fffL #�fff[	 =Bfff))'!� ��fff\(�

 �#��2L� _(���' �Y!f  �s�f" T%)f �> �f" <!f,� /f0 #&� 
 � =!ff�� � #���(���ff !(� �ff;� #<)T%2%ff ! G8�ff)"!'G

�ff�%9%  (�ff%D�� �#<)Tff%2%9��!�GT%2%ff ! G�N�ff)"!'G
T%9
U�> � ��%9% (�����f  $f
< �f" #��f
& ��<-f�,� �' ��f�

 ���ff' ��%ff�" W�ff,2D< �ff" ���<� #/ff0 �-ff� &< �ff�+)� #&�ff 
=�-ffN �ff" �2ff�"<� �ff < �
�ff%D< #M-ffA� #�ff� .�ff" �ff.-N �ff"

���ff' #��2L�ff  W!ff2)'���ff' �-ff;� � �#&�ff  �ff,� �� #&�ff 
 � �1�f"?%� �2
�-f
� =�-N #�. �f(� �-f; �CAf� ?N�<-f' #�f�-

#s�ff" #��ff3)��� � #<Pb �Zn���ff' �rff�" �%;ff* #&�ff 
 �f;� �f < #< .�f(� �f' �f3�> &< $
<!"�f)" �f��' #�f�=�-ffN �<� #

�f� Of+6 <� #!%	�-f� �f
�-
� $f�'�!%� #M-A� ��f�> � Bf)'
�ff��' Rff�( �ff" w�ff;N�< �� �ff�)N �ff
<& �ff� =Bff
� �ff� ��-ff*

�(� =�I2 �L �f��' #�� �f,� �<� =�-fN Bf�<-N =�!;��f� #M-fA� #
=�-ffN ��%ff�" W�ff,2D< �ff" � Bff*�" $%��ffN Vff,: �� #!ffI
� #

W�%  =B))'���' #��� < �<�.

 [
 D

O
I:

 1
0.

52
54

7/
ijc

m
.3

0.
3.

47
5 

] 
 [

 D
O

R
: 2

0.
10

01
.1

.1
72

63
68

9.
14

01
.3

0.
3.

7.
5 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 ij
cm

.ir
 o

n 
20

24
-0

5-
03

 ]
 

                            12 / 14

http://dx.doi.org/10.52547/ijcm.30.3.475
https://dorl.net/dor/20.1001.1.17263689.1401.30.3.7.5
http://ijcm.ir/article-1-1786-fa.html


.B9_�=��,* �_?%
�� ����� � �!"$%�& #�����' ���� !(� �� �)* � �	�" �� �)* . . .�mc 

R@*m=�<-D!0 $%�& WB� #�������' #<!" �
-. �� � � �)*)RIRGS(���' ���D �R@* 8<!%%jN �' �� �
�%,%* $%�& #��3)��� � #&� 
r�"=�-N =<!,� #�� �#M-A� #�;� � ��)' �� 1��� <� =�-N B��]�m��c .[�(�
� #����+)� ��-� � �!" !
-�N #�� !" S�� ?�!6 R%+2�� �"

� < =B* ����.

�*<�!" 
�5-ff6 �ff�+)� ������ff'�ff(� 8�-ff�" #&�ff  �� #<#�2ff <� 

Rff�(W�,ff* Bff��� �ff" �
�ff�ff"!X�GY-ff).6!ff*��6!ff* �G
�fff
�-
� $fff�'�!%� 1�fff"?%� S)fff  �� �fff"!X�-fff� #!%	

)�ff �N!'$%ff��(=�<� Z� �ff < .#B�<-ff* �ff" �ff.-N �ff"
 =�-ffN �
�f%D< �f%��� 1-f\,� �f��' �-ff� �#M-fA� #�f� �ff" �f�

 ���ff !(� �-ff� ��ff	�" ��
�ff%D< �ff%��� ��ff��> �!2ff�( � �ff�
���fff' �� #&�fff �fff�+)� �5-fff6��<-fff�,� �fff" #��fff
&

 #/ff0 #����ff���'�ff" �2ff�"<� =�-ffN �
�ff%D< #M-ffA� #�ff�
)RIRGS (��<� .-N �ff"���ff' #��2L�ff  W!ff2)' �ff" �ff. #&�ff 

 �#��ff3)��� �#�� � Y!ff  #s�ff" �ff"W�ff,2D< ��%ff�" rff�"
�;� #<����� � < .=�-fN �!2f�( �f" �f.-N �f" #M-fA� #�f�

 &< ��0�f)� �� �
�%D< �f7+6 8-f�)1-f5 �!f%� � 1�2f�3"(�
�)*�
�ff  ���ff' !2ff�%" �ff5 !ff� &< �5-ff6 �ff�+)� �� #&�ff 
!ffd� �I�-ffI5 �R%@ff�N=�I2ff �L -ff9C��ff��' WS)ff  ��<�

$%ff�& #����2L�ff � 1�ff"?%� �ff2;�� H�ff( ��ff �)*#<!ff" �ff�
�
-. �� !
�LM �-� $
< !2�"�7+6 8-�� < .

��<��B6 
$ff
<r���ff� �� B�ff�� �ff ��!	 =�Iff��<� ���ff� �ff
�,D �ff"

 =��,fff* �!fff0 �fff" w�fff;N�<a�m�^/_Z�-fff���/��/�_`m 
�f < =Bf* H�3�< .�f�N #�f6> Y�f). &< !f2	� �f �
� 1�f(�<& 

1�f���%2L< �� <� �f�+)� 8�f:/0< �f' �<�> 1<��f' 1�f' �)	
 �� �ff' �ff)%�< Bff��D gBff)�� #�ff6> Y�ff). � Bff��<� �<!ff6

 ���,%,ff� Bff��-,� #��ff
 <� �ff� �
<!Cff� 8�ff%9,: rff�"
E
�<?I �� .

O.<!� 
[1] Pourlatifi A., "Geological map of Ferdows",
Scale 1:100,000, Geological Survey of Iran (2003).  
[2] Aghanabati S. A., "Geology of Iran",
Geological Survey of Iran, Tehran (2004) 586p.
[3] Aghanabati S. A., "Majar sedimentary and 
structural units of Iran (map)". Journal of 
Geosciences 7 (1998) 29-30. 
[4] Karimpour M. H., Malekzadeh Shafaroudi A., 
Stern C. R., Farmer L., "Petrogenesis of 
Granitoids, U-Pb zircon geochronology, Sr-Nd 
isotopic characteristic, and important occurrence 
of Tertiary mineralization within the Lut Block, 
eastern Iran (in Persian)", Journal of Economic 
Geology 4 (2012) 1-27. 
[5] Malekzadeh Shafaroudi A., "Geology, 
Mineralization, Alteration,Geochemistry, 
Microthermometry, Radiogenic Isotopes, 
Petrogenesis of Intrusive Rocks and Determination 
of Source of Mineralization in Maherabad and
Khopik Prospect Area, South Khorasan Province",
Unpublished PhD Thesis, Ferdowsi University of 
Mashhad, Mashhad, Iran (2009) 536p. 
[6] Arjmandzadeh R., Santos J. F., "Sr-Nd isotope 
geochemistry and tectonomagmatic setting of the 
Dehsalm Cu-Mo porphyry mineralizing intrusives 
from Lut Block, eastern Iran. Int", Journal of Earth 
Sciences 103 (2014) 123–140. 

 [
 D

O
I:

 1
0.

52
54

7/
ijc

m
.3

0.
3.

47
5 

] 
 [

 D
O

R
: 2

0.
10

01
.1

.1
72

63
68

9.
14

01
.3

0.
3.

7.
5 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 ij
cm

.ir
 o

n 
20

24
-0

5-
03

 ]
 

                            13 / 14

http://dx.doi.org/10.52547/ijcm.30.3.475
https://dorl.net/dor/20.1001.1.17263689.1401.30.3.7.5
http://ijcm.ir/article-1-1786-fa.html


�mm =�<?@9� �#!;'< �A*�#��� !'E
-��1<!
< � �)* ���' � � �)*�-9" �93� 

[7] Miri Beydokhti R., Karimpour M. H., Mazaheri 
S. A., Santos J. F., Klötzlid U., "U–Pb zircon 
geochronology, Sr–Nd geochemistry, petrogenesis 
and tectonic setting of Mahoor granitoid rocks 
(Lut Block, Eastern Iran)", Asian Earth Sciences 
111 (2015) 192–205. 
[8] Mehrabi B., Tale Fazel E., Nokhbatolfoghahaie 
A., "The role of magmatic and meteoric water 
mixing in mineralization of Shurab polymetal ore 
deposit South of Ferdows: isotope geochemistry 
and microthermometry evidences (in Persian)",
Iranian journal of mineralogy and crystalography 
19 (2011) 121-130. 
[9] Javidi Moghaddam M., Karimpour M. H., 
Ebrahimi Nasrabadi K., Haidarian Shahri M. R., 
Malekzadeh Shafaroudi A., "Mineralogy, 
Geochemistry, Fluid Inclusion and Oxygen Isotope 
Investigations of Epithermal Cu ± Ag Veins of the 
Khur Area, Lut Block, Eastern Iran", Acta 
Geologica Sinica 92 (2018) 1139-1156. 
[10] Malekzadeh Shafaroudi A., Karimpour M. H., 
"Geology, Mineralization and  fluid inclusion 
studies in Howz-e-Raise lead–zinc-copper 
deposite, Eastern Iran (in Persian)", Journal of 
Advanced Applied Geology  91 (2013) 1-14. 
[11] Malekzadeh Shafaroudi A., Karimpour M. H., 
"Mineralogic, fluid inclusion, and sulfur isotope 
evidence for the genesis of Sechangi lead–zinc (–
copper) deposit, Eastern Iran", Journal of African 
Earth Sciences 107 (2015) 1-14. 
[12] Karimpour, M.H.,. ʺComparison of Qaleh 
Zari Cu–Au–Ag deposit with other iron oxides Cu–
Au (IOCG-type) deposits and new classificationʺ,
Iranian Journal of Crystallogeraphy and 
Mineralogy 13 (2005) 165–184 (In Persian with 
English abstract). 
[13] Karimpour M. H., Malekzadeh Shafaroudi A., 
Heydarian M. R., Askari A., ʺMineralization, 
alteration and geochemistry of Hired gold-tin 
prospecting area, South Khorasan provinceʺ.
Iranian Journal of Crystallography and 
Mineralogy, 15 (1) (2007) 67-90. 
[14] Jafari M., "Final report of polymetal, Kalateh 
Gok area of Bajestan", Industry, Mining and Trade 
Organization of Khorasan Razavi Province (2014) 
137p.
[15] Ahmadirouhani R., Karimpour M.H., 
Rahimmi B., Malekzadeh Shafaroudi A., Klotzli, 
U., Santos, J.F., 2017. "Petrology, geochronology, 
geochemistry and petrogenesis of Bajestan 
granitoids, North of "Ferdows, Khorasan Razvi 
Province". Journal of Economic Geology 8 (2) 
525-552 (In Persian with English abstract). 
[16] Ahmadirouhani R., Karimpour M.H., 
Rahimmi B., Malekzadeh Shafaroudi, A.,"Enhance 

of alteration zones and lineation in east of 
Bajestan using SPOT, ASTER, ETM+ and 
Geophysics data". Iranian Journal of Geosciences 
24 (2015) 253-262 (In Persian with English 
abstract). 
[17] Ashoori A. R., Karimpour M. H., Saadat 
S.,ʺGeological map of Bajestanʺ, Scale 1:100,000, 
Geological Survey of Iran (2008). 
[18] Whitney D. L., Evans B. W., "Abbreviations 
for names of rock-forming minerals". American 
Mineralogist 95 (2010) 185-187. 
[19] Rollinson H., "Using geochemical data: 
evaluation, presentation, interpretation", Longman 
Scientific & Technical, Essex, UK (1993) 352p. 
[20] Vanhook H. J., "The ternary system Ag2S-
Bi2S3PbS", Economic Geology 55 (1960) 759-788.
[21] Thompson J. F. H., Newberry R. J., "Gold 
deposits related to reduced granitic intrusions, in: 
Hagemann, S.G., Brown, P.E. (eds), Gold in 
2000", Rev. Econ. Geol 13 (2000) 377-400. 
[22] Lang J. R., Baker T., "Intrusion-related gold 
systems: the present level of understanding", 
Mineralum Deposita 36 (2001) 477-489. 
[23] Thompson J. F. H., Sillitoe R. H., Baker T., 
Lang J. R., "Mortensen J. K., Intrusion- related 
gold deposits associated with tungsten-tin 
provinces". Miner Deposita 34 (1999) 323-334. 
[24] Hart C., McCoy D., Goldfarb R. J., Smith M. 
T., Roberts P., Hulstein R., Bakke A. A., Bundtzen 
T. K., "Geology, exploration and discovery in the 
Tintina gold province, Alaska and Yukon. 
Integrated Methods for Mineral Discoveries",
Global Exploration in 2002. Soc. Econ. Geo 9 
(2002) 241-274. 
[25] Groves D., Goldfarb R., Santosh M., "The 
conjunction of factors that lead to formation of 
giant gold provinces and deposits in non-arc 
settings", Geosci. Front, 7 (2016) 303-314. 
[26] Newberry R. J., McCoy D. T., Brew D. A., 
"Plutonic- hosted gold ores in Alaska: igneous 
versus metamorphic origins", Resour Geol Spec 
Issue 18 (1995) 57-100. 
[27] Hart C. J. R., Baker T., Burke M., "New 
exploration concepts for country-rock-hosted, 
intrusion-related gold systems: Tintina gold belt in 
Yukon. In: Tucker TL, Smith MT (eds) The Tintina 
gold belt: Concepts, exploration and discoveries",
British Columbia and Yukon Chamber of Mines 
Special 2 (2000) 145-172. 
[28] Lang J.R., Baker T., Hart C.J.R., Mortensen 
J.K., ʺAn exploration model for intrusion-related 
gold systemsʺ. Society of Economic Geology 
Newsletter, 40 (2000) 6G15.

 [
 D

O
I:

 1
0.

52
54

7/
ijc

m
.3

0.
3.

47
5 

] 
 [

 D
O

R
: 2

0.
10

01
.1

.1
72

63
68

9.
14

01
.3

0.
3.

7.
5 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 ij
cm

.ir
 o

n 
20

24
-0

5-
03

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            14 / 14

http://dx.doi.org/10.52547/ijcm.30.3.475
https://dorl.net/dor/20.1001.1.17263689.1401.30.3.7.5
http://ijcm.ir/article-1-1786-fa.html
http://www.tcpdf.org

