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�8�RS  
123�� �	�	 )� 80 &�6�'7�8 9'�:�;�� ��6���� <=��1,)��� �  )� <�.; �>��� ?'7= @'> A;�� 
�� B<�� ��,�;�,�� C��&�# 
123�� D��� <�>�)�6��<.�� < )�� <,'E.� <.�� � C��F#�&�# �'���� 
�� 1= �� F�G�	'0>�H ������= I#���J 
�'�&�# 
&K'L  M��N � 1�� M��N O'=�� 1= ��'0>�H &���� 
��N 
���P� �) D�E�� ����#� .
�'�&�# &K'L  1= @�� ����R�� 
��� � � 

��	&�# � ����� S76T� )� ���# 
�,� ���'� .��	&��= � ������# )� 123�� D��� � �����&�# F�6�7H��H F�7,U)� 
<����V�)�'8 <,��H � � )�E�� ��� � �W�8�� 	� �,� �)�'� �����= .X����= Y�8�� � �8�6*��� � &)�6Z�,[H �.�\��]� ��,	 )1= )'\ 

_�'6� ����  SI 5-10×500( 
�'�&�# &K'L  123�� O'=�� 1= &�� <�6��� )a'  ����.8� (� 	� <� ���&�# a'  I ��6.# .1= �b  
���,� �':� I6.�� � ����� 
��6.� � Y���� )'c� 
�'�&�# 1�� M��N �'d�# 
�'�&�# �6� �V '� V�)�'8 �6� �V '� �6,)',� � 

V�)�'8 �6,)',� &'�>� �78 �E� '6E� � ��	��6*��� � &�� �,����� )� 9�e �	�	 �,'� �':� F, I6.�� �H������ )� �,� 
���P� 
�����= I#���J f,�6  @�g>�3� �,�����'GU �= &�) 
���&�# �,� 
���P� &��= �h��N �\ i� 
�2  9�� � &�) &)�"�#� &�# 

&��g6� �) �,����� � �Z�g� 
�'� � � .j�# 	� �,� k#�lH ��)�= V U � 
��6��* � �8�,�	 � @�g>�3� @$��� ���)� )� 123�� �	�	 
��18���= &��= m�" � �� ���g� 1� 1 '�  	� 1�) &�# �6�.78 �':'� )� &�#���� �E� �E>� 
���P� 1��� �,��� 18 �g= 	� 1��� A\�2� �� 
�= D2�h )� 
���,��	� � �8����� V8�� @�2�2P� �Z�&)� ��'� � �g� ���,� �)'� 1g>�3� )��; ��6Z�� .�= 1:'� 1= f,�6  ,�R� @�g>�3� 

����'� ��'�N �'�  18 @$��� )� _�P��,�# �= )��Z ��,�H � �= ��V�� &)'� I8 1= �':� 
���� � � &�)�� �>��J ���,�H V�  ������= 
I#���J &��= ���g� ���� ����&�#)�= ���� 	� )��'�  &��� ���# ��� )� �=��= &)'� 
��L6�� �,���� �, @�g>�3� ���� �,� �����#)�= 
�) ��$��� �= n��� � '���� � &': oT�� 
��8 <�� 18 �,� ��� �= 1:'� 1= _,��� )�. �8 � I#���J ��V�� &)'� ��,�H � &��� 

���#���� _�'6� �,� �����#)�= <7=�; 1�:'� �����=. �= 1:'� 1= ����� Y>�3� 16L� 
�� )� ��)' )�. �8 �	�	 ����'� �,� )�. �8 �) 
��T= 	� 1���� F, 
�'� &��Z)'H <. �� 18 )� �p� K'L  V�Z'H��,�# 	� 
�'� �7h� qN�= ��",� 1 �8�,�	 � I#���J 
�,�H �)�E�� )� 

@)��"� C��&�# �E#� �':'� )� 123�� �)'� 1g>�3� 16�� <��.  
                                                                                               

�-2�:8�B� �� ���� ���)� V U 1�) <�.78 �	�	 j�'*  

1 - ���G:@�N  

123�� �	�	 A;�� )� kT= �>��� ?'7= @'> )�  ���� 
-�� ���,� r�W,�2� )� 40 &�6�'7�8 9'�:9�e ��� 

j�'* A;�� 
�� <�� .	� ���� 1= &�6��) =s� ��T= 	� 
9'�: 1= &�6��) _7* ��=� � 	� -�� 1= &�6��) �	�	 � 
I��;��=� ���P� ���'� .?'7= @'> �E, 	� 9 123�� 

&)�6*�� ���,� )� �b  16Z�� 
�� <�� 18 	� j�\ -�� 

�= D.�&�# ����W�  	� ���� �=  D.� 1 �)� � D.�&�# 
O'=�� 1= �� )123�� )��VW� (� 	� 9�e �= D.� � ��W, 
���P� ���'� )DE� 1 .(1R���R  �R>�R�� ?'RR7= 
@'R> ��R=VRR�� )�RR�� &��R,	 	� 1R�)&�R# 

&VRR7Z�R�J Ag-Au-Cu-Zn-Pb <�� 18 k�=�� )� 
�'����H 
�'�&�# &K'L  ��'G� )< �� 1990B &���� � 

��)�E�# 1391 BI,�8)'H � ��)�E�# 2011B I,�8)'H � 
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��)�E�# 1391B ���\ � #R��)�E� 1391 (� )� 
1��H&�# �7.� D�E�� 
��� �	� . I���,�� �,� �#)�. �8 
����'� 1= 1�)&�# &V7Z��J ���  '��� m��> C�#� 

1"8 
�,�� )&��#
��	 1389( 1��8 '  )� ��#�8 
1389B &��#
��	1390 B &��#
��	 � ��)�E�# 1393( 
1��8 ��#� I" ��=� �,	�) � 
�Y�3* )&��#
��	1390 

� 1393B &��#
��	 � ��.*)'H 1393 (
)��� ��8. 1= 
u�P> &)�6*�� D.� ��,)'�	�: �='�: )� 9'�: X'; 

�,����� ���� - ���V= r$��6�� �� �='�: ?'7= @'> �) 
���  �� �#� )� �c�) � �8'� 2003( .D��E� �E� '6E� 

� �,����� ?'7= @'> )� F, _�P� 1g�'� 16Z�, ��.L� 

�� <�� )C �: � ��)�E�# 1984B ���8�� � ��)�E�# 

1983(. )'c� A�6"�&�# �6�>'�Z� )� -�� ���,� ��= 
@'> � ?'7=&�# ��6. �]Z� qN�= �� 18 )� �E� � 

��)�E�# 2010( k �)��Z �L�'6�> ��' ��;� �) )� �,� 
123�� )� �b  � ���= )� �>�� 18 )��l )�T6Z� 1981( 

������H ��� 18 I.������� )� 123�� @'> �>��� -�L�� 

��6Z� <��.  	� k �)��Z ?'7= ��6. �]Z� )� �,	 ?'7= 
@'> )��,�=�= 1983( ���  ��� 18 C��&�# �,)K� )� 

?'7= @'> &�)�� F, X'; F>�8 �,��7; ��6.# .r���*� 
���&�# k �)��Z �)�26��  &��= <�g;'�&�# 1=��� 

?'7= @'> �)'� qP= )��; 16Z�� <�� )
��	���:)� 
2011(.  
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2- ���	����� �O(�� ���� �&'�(�  


���P� �	�	 	� �b  @���.2� &)�6*�� ���	����� 
���,� )� kT= ����&)��* ?'7= @'> � )� kT= 

&V8�� =RR1�� ���	�R���� 100,000/1 �	�	 ;R)�� 
������ .�� &�#���� �,� 1��= 	� F�G�	'0>�H �� 

&� ���'8 �� B���= I#���J )� �� �>�'� &�#�'W  
1��J&)��  ��)V= V�  �':� �)�� .	� ��8�,�� C��&�# 

�V ��= 16Z�, ����'� 1= 1N'�"� � '���� �':'� )� 
<�� 9�e 1��= � ���� 
���P� �)'� 1g>�3� 
)��� 
�'�  18 )'x� ���'� 1= F�G�	'0>�H �RO'=� ��=R�� .
I#���J F, &�� 16�� &�# �7�� R �1������ �= 

���� 1,$&�# C���E#� �':� � )�� 18 1= � 	�� )��� 
O'=�� ��6.# .�,� 16�� �# D�P6� � '���� 1��� &� 
)��.= �L�g( 
��� � � )� @)��"� �= 
�'� &K'L  

D�P6� � '���� ��)��"� V�  
��� � .C��&�# 
� '���� 1��� &� �= <��N Pzm )� 1�2  ���  
��� 


��� � � DE�6� 	� a�' � <.���# 1���C��&�# 
1 '���� � C��F#� 1 '����� � �,� ���� DE�6� 	� 

6��R<�>��<.�� �R<,�'E.��R<. �R )�R<)�� 
C��F#�&�# 1 '���� )18 1= )'\ ��=1,$&� �= 

<.���E���# )��; 16Z��� � (� r�cg= 1���C��&�# 
1 '���� <��. <�>��6��<.��#� &�)�� <Z�= 

F�6��=���Z)'H � <,'E.� <.��&�# < )��)�� &�)�� 
<Z�= F�6��=���y> ������= .� ��� �',�H ��'0>�H R 

��'G� )� z�6.� �)'� 1g>�3� �= C��&�# � ��L��� � 
� �E>��E�6��8 S76T� oT�� ���'� 18 �= 1:'� 1= 
_,��� ��� � �W�8�� ����'� ���# �) 1= 1� ���� 
I�.2� �'�  .���� � �6P� 18 )'x� ���'� 1= �� 

��'0>�H R ��'G� � �6P� ���= {����� DE�6� 	� <,	� ��# 
�#���'7�� <����',)�# j'��# � |�=&�# � ��L��� 

<�� )��,)'7= � &��L� 2005( .�,� ���� 	� ���� �� 
9'�: 1��= � 123�� �)'� 1g>�3� &�)�� |�6.� B<�� 

�,� <�>�gZ � ��L��� {����� )� �_�P �,�,)� I8 M�N 
�, �E�* @)'h 16Z�� <�� .���� � ��� )1= �� ��'G� 

� �6P� �� � ��� (r����� � �E>��E�6��8 
�'= � )� 
9'�: � V8�� 1��= &�)�� |�6.� <��. �,� ���� )'3= 

��N �H�F�6��8 
�'= � ��l,�&�# 16�� &�# 

&��G'��7Z �) V�  �� 
	�� �&� <��)�� .C��&�# ,�� 
���� )'3= 
��N 	� <�Z'��# &�#���'7��8 �Z'� � 

�'6.67���# � �'6�����# D�E�� 
��� � .���� � �;'Z 
)���� Eba (�= <,	� � <>�	�=�# <>�	�=�# � = 1)��2� �6�8 

<,	� ��# oT�� ��� ��� .�#�'� �,��Ph ��� 
��#� 
�� <�� 18 �,� ���� )'3= �78 )� _�P� �E�*1 ��)'Z 


�'�  <�� .F, 1 '�  	� C��&�# �,� ���� )� �6*�= 

�J )�6� _�'� 
��� ���	������ B.R.G.M ���g� �� 


�� � �� ��'G� � �;'Z �) <��= 
��� <�� )���g� �� 
1= |�) I���6H- ��)� �= &�) D8 C�� 
�'= <�� .(

C��&�# �,)K� � �)� )� 
�6.� �)'� 1g>�3� V�  &�)�� 
|�6.� &��,	 .#��6 .��,�;�,�� ���*) &K'L  )� 

z�6.� 1��= O'=�� 1= F, z�'� �6� ��� FJ'8 <�� 18 
1= D*�� ���� Pzm K'L  
��8 <�� .�= 1:'� 1= <#�W� 

�6Z�= � � �8����� �,� z�'� FJ'8 �= z�'� &K'L  
)'.�� �,� 
�'� 1= 1����8 � �;'Z <W.  
��� 
�� <�� .

I.� '�'7H 
��6.� )� ��'G� 'Z� �; �, ��'��>�� �,	�e� 
)� �� 123�� I�d= ���)'* .123�� ��� )� ���� 

&�6��) _7*��=� <�� 18 )� �,� |)�V� 	� �� 1= ��'�N 
z�'� &��G'6� ��� �	�	 m�  
��= ���'� .�,� 
�'� 

DE�6� 	� <� ����V '� <,)',�' ��� <� �����E�� � 
<� ���  <�� .����� ���*) )� 9'�:&�6*�= 1��= � )� 


'8 ��W�  <��. )� }23�� ��, 
�� 
��N �= <� ��� � 
<,)',�' ��� &�#	�Z F,	�=�� �� �� <,)',� � ��=�� V�  

D=�; 
�#��� ��6.# .
��N �,��= F,��&�# �� _��� � 
F,	�= )� C��&�# &K'L  � � ��L��� 1= )'Z� 
�#��� 

��� ���. ���� )gd( )'3= 
��N 6�RDE� 	� 
<,)',�' ���&�# )$' ��� <� �����E���# � <� ����# 

�����=. <,)',�' ����# DE�6� 	� 	�8',U�H V�)�'8 
� �W )'# F���6H)�y��7Z � <��'�= ��6.# .	� � �8&�# 

�N�Z �,� C���# ����'� 1= <�W>� �L�� <���H� � 
1 �8&�# ?�H�� m�  ��=. I#���J ���� )mgr( )� T=k 

&V8�� z�'� &��G'6� ��� �	�	 )��; 16Z�� <�� DE�6� 
	� <� ����V '�&�# ��8 ��* 
�� <�� .&)�p� 	� 

� ����� )� �cg= M\��� )� C��&�# �,� ���� 
�,� 
���'� 18 �;�Z |�6.� �W �: <�� .<� ����V '��# 

&�)�� <Z�= ~�#F�Z)'�',�,� )$' ��� �� )$' �����E�� 

�'= � )� cg=� 1 '� �# <Z�= �E�Z�����E�� V�  


�#��� ������ .� �8&�# 17E�6� �,� C���# Y���6= 
� ����Z ���)�WN 	� 	�8',U�H )�y��7Z F���6H V�)�'8 � 

                                                
1 Subaerial 
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<��'�= 	� � �8&�# �N�Z �,� C���# ����'� 1= �L�� 
<���H� �8�,	 � 1 �8&�# ?�H�� m�  ��= )��VN 2007B 
�>�WN����� � ��)�E�# 2019(.  

 

3- �����+� �����	��   

&�#���� ���� 123�� D��� <�7�� <�7�Z <.�� � 
C��F#� )'7W� ��"� 16Z�, O'=�� 1= F�G�	'0>�H 
�'= 

18 �)'� K'L  
�'�&�# <� ��� �� <,)',� 1= DE� F,�� 
� ?'6�� 1= �� 1����8 �� &)����� )��; 16Z�� <�� .

X����= &)�6Z�,[H �.�\��]� 
�'�&�# &K'L  ����.8� 
� �,���� ��6.# 18 r����N 
�'�&�# ����.8� &�)�� 

� ����� � � �8&	�� ������= .
�'�&�# ����.8� kT= 
�;�� 
'8�W�8 1= �� ��'G� � ��� _W��� �= _�P�&�# 

k �)��Z 1���� 
)�; 
�'= � Y7e� I���6H $�= �� 
6� '�'�� � X'���'>��6� ��6.# .��	&�# � ����� 

F�6�7H��H �= <g�� k�=�� F�6���� F�7,U)� � 
�.�7�� �= |�6.� �6�8 )� 9'�: 
���P� 
�#��� 

���'�. V8��� 
��N � �����  F�7,U)� )� kT= &�# 
9�e � ����9�e 
���P� �)'� 1g>�3� V8��� � ����� 

F�7�Z 1= @)'h 
��8��H � ���P� )� ���� 9�e � 
9'�: 
���P� �)'� 1g>�3� � ����� ��.8� �#� 1= 

)'\ 
��N )� kT= &�# ���� � 9�e 
���P� �)'� 

1g>�3� � ����� F�6�7H��H )� ���� � 9'�:9�e 

���P� � )� <,��  � ����� �.�7�� )� <�.; &�# 

�R�>�� �,� �RPR
��� �RR|�6.  )��R�. #RI���J 
� �8&	���# )� 	�� 
�'�&�# &K'L  � �, )� 	)� � 

j�E�&�# &�#���� &K'L  � �E� �E>� @)'x= 1�) � 
1d�) )� 9'�: 123�� 
�,� ��� '� .�,� 1�) � 1d�)�# 
���6�� ����9�e- 9'�:-�� Y�� 70 �� 80 1:)� 1= 
<�� ����-�� � <��T( �� I� �6� � )�� � ����'� 

���# �) 1= �� 16�� I�.2� �'�  :1 - 1�) � 1d�)&�# 

���# �= �>�� <,�>�L�� � <,)�= 1= ��'�N � �8&�# 1�>�� 

18 D.  ��� � �8&	�� �) D�E�� 
���� � 2- 1�) � 
1d�)&�# 
���# �= <,��H <,��H'E>�8 � <�.78 1= 
��'�N � �8 1�>�� � <�>�'8 <� )'= <��'E>�8 

<�8$�� <,)�	� � &�#��.8� �#� )<�6��� ��#<�� � 
<� '��> (1= ��'�N 8R� �&�#  �pR1,' 18  RD. m�� 

� �8&	�� ������= )DE� 3.( 
�'� &K'L  �6� ���- 
�6� �����E�� 9'�:�;�� ��8 ��#�� n��� )� D*�� 


���P� <�� .�,� 
�'� )�)�= 
�'= � ��E�� �R)'c � 
1 �8�,�	 &�h��N �'d�# ��W�>'� i� @'�.�= � 

�6.��� )� �,� �
�' �':� �)��.  
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UR� 2. I�&X�� ���8Y��� ���� �&'�(� �� �� �+�� ���	����� 100,000/1  	�	 ) ����B� � �G� �2005(  

kuh -Keybar  

Fe Index–Shahrakh   
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~�� �>��6�� 1 �8�,�	 )� �,� 
�'� &K'L  &��Z)'H i� 
��W�>'� � �6.��� <�� .n��� 1 �8�,�	 )� kT= �='�: 


�'� &K'L  �6� ���- �6� �����E�� �:9'�;�� ��8 
��#�� <�� .�,� �R
�' )�)�= =R
�' � ��E�� �R)'c � 

1 �8�,�	 &�h��N �'d�# ��W�>'� i� @'�.�= � 
�6.��� )� �,� 
�'� �':� �)�� .~�� �>��6�� 1 �8�,�	 

)� �,� 
�'� &K'L  &��Z)'H i� ��W�>'� � �6.��� 
<�� .1J�# 	� V8�� �,� 
�'� 1= 1���� &����H �'� 	� 

�@)�� 16��8 
�� � &�h��N �'d�# F���)� � �\ 
�#�� ��� '� .�,� �h��N )� 1�)�# � 1d�)&�# 

6��R?'�8)� � ��6.E��# D�E�� ��� '� .�6� 
�E�� <�� )� �*�= <�.;�# 18 _,��� ���	����� 


	�:� �#� 1 �8�,�	&�# ~�� �)�E�� � 
l,'= �)�E�� 
�6.��� D�E�� �'� 18 �,� V�  �e�E��� <.�  .
�,��=��= 
���P� �>��' � 
)��� 1 � j��\� �� 123��&� 
Y���� &��= � �8�,�	&�# 
)��� 
�� �����= .)� ��8 
��#�� V�  i,� � �#� � )�E�� )�':� �)�� 18 1 '�  

<����= 
�� 	� �� 36 �h)� �#� )DE� 4 (���  
��� 
<�� 18 �� I# 	� ~�� �)�E�� �����= )���: 
)��� 

1( )��VN 2007.( � �8&�# V U�)�H � _=��) � �8�# ���  
	� F, <�>�gZ �>�����)��# � <��  � �8&�# �8K 
�� 
)� D;��� �� 17��� )� kT= �,$�= 
�'�&�# &K'L  

&�� ����.8� 123�� � )�� )��.�� � ��)�E�# 2013(.  

  

  
UR� 3 .����[" \�R���R�� ���"	�� 	2 ������ ,B� �O(��  	�	 U���: ]'2( 5��!����� I���N 1����"2 � .��1����"2 �� 

�����+�  -�N�� �� )8� �� ��2 5��!����� �^2 ���� � _�;��O" ����"  `�� 2� �� ��8�!�2 �28�` � �����^ ��` ���'` ���� I�2 a . (

��^b" �����+�  -�N�� �X �� cd��� �&��� 	2 ��2 ���� )��[� ��8�!�2 �`�28 � �����^ ��` � 5��!����� eS�� I���R'�� � 

aI�'��� \ (��8�!�2 �28�` � �����^ ��` �� )2�G9 � 1�R��� f��  ��,�� � )( I��*�� �� I��� �<�&� � ���R� ���N �� ��2�2�� 

3%  
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5�8/ 1. )��h ��,?" i���� �3�� �h��< �� I���2 ������� ���8Y�  	�	   

  

        
        
        
        
        
        
        
        
        
        

        

        
UR� 4 .����� 	2  �	 ����R�2 �� ���8Y� 5�� j����  

  

4 - L����  

4- 1- �&'�(� )*��� ��+��   

&��= 1g>�3� @$��� ���)� 
���P� �	�	 ���g� 1� 
1 '�  	� 1�) &�# �6�.78 �':'� )� F� �E>� �# )� 


���P� 1��� �,��� 18 �g= 	� 1��� A\�2� �� �= D2�h 
)� 
���,��	� @$��� ���)� V8�� @�2�2P� �Z�&)� ��'� 

� �g� ���,� �)'� 1g>�3� )��; ��6Z��. �R1g>�3 �,� 
1 '� �# �= 
��L6�� 	� m�� 
���8 � 
���8��"�� �= 
���Link am THMSG  Yx  18 =� &�) 

�'E���E��ZEISS  Yx  <�� @)'h 16Z�� <�� .
1���� ��)��� 
��6�� 196 - �� 600 +1:)� �6 ������ 
<�� I#���J �,� 
��6�� V�"� 1= �� ��6�8�� 

k,���� (TP94) � k,���� (LNP)  �VT� @	� )<�: 

~�H �U��6�  &��= ���" � (� �VT� 9� )<�: F�* 
���8 
��6�� )� &��� $�= (��< .<�: �'����W�>�8 


��6�� 	� &�#�)�� �6�� �,	 
��L6�� �,���:  
�'����W�>�8 Stage )� k,���� �= <;� 6/0± 1:)�  
�'R= 

18 �= @��6�  I,V� (Cesium nitrate)  �= 132  9�K 414 
1:)� @)'h <Z�,[H � )� ���" � �= <;� 2/0 ±  1R:)� � 

�= 
��� �)�� �6�� ��� ��V�# (n-Hexane)    �R=  1R32  9�K 
3/94- 1:)� �6 ������ m�" � <Z��.  
 

4 -2 - ��2�+���N )*��� ��+�� 

@�g>�3� �Z�����6H �= &�) A\�2� &��� ����&�#)�= 
���� ���g� 57 )�W ��� &��� ���� �) �)'� �,����� )��; 
� ��� 18 
	�� � ���# 	� (µm) 6 �� (µm) 25 ��]6� <�� .

ID Sample Au Ag As Cu Mo Pb Zn Fe(%) 

1 ZM27 0.003 0.16 151 19.1 21.2 16.1 155 14.4 

2 ZM28 0.001 0.08 0.5 1.4 0.09 1 15 36.2 

3 ZM29 0.002 0.02 1.8 11 0.91 41.1 13 0.48 

4 ZM30 0.002 0.61 35 10.5 2.41 63.7 230 1.31 

5 ZM31 0.002 0.2 9.4 13.3 0.54 31 539 0.86 

6 ZM32 0.23 0.11 2.2 10.8 0.57 22.1 7 1.11 

7 ZM33 0.002 0.05 6.7 7.1 0.37 24.8 99 0.87 

8 ZM34 0.003 1.05 26 261 8.97 2770 2210 9.18 

9 ZM49 0.002 0.12 26 3.6 2.51 5 37 2.8 

10 ZM50 0.002 1.36 31 12.1 42.2 90.8 94 5.6 

11 ZM51 0.003 0.34 5.4 4.9 1.92 150 218 2.96 

12 ZM52 0.092 0.1 280 157 0.63 148 242 5.18 

13 ZM53 0.007 0.15 38 72.2 1.03 36 129 9.93 
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�,� �����#)�= 1= ��E�� 
���8 � ��:���J Ib���  

�#��� ��� '� )DE� 5.( �����Z�,�� ����&�#)�= �)'� 
1g>�3� 	� a'  ����&�#)�= �� &	�Z 	� a'  L+V ������= 

�,� &�#)�W ��� ���� 1= u�P> &��� ���# ��� )� 

���P� ��)��� ��= 141 �� 371 1:)� �6 ������ �= 

1���= � ����Z )� 
���P� 200 �� 300 1:)� �6 ������ 
)��; � )�� )DE� 6 .(&��� F�6E�', )Te( <��= 
��� 
&��= �,� �#)�W ��� Y���6= �=��= �= 21- �>� 30- 1:)� 

�6 ������ �����= .��V�� &)'� �����#)�= 	� 8/0 �� 
8/12 �h)� � 	� ��]6� �����= � F�  �':'� NaCl 

<�� 1����= � ���Z �h)� &)'� &��= �,� $���@ )� 
���� 4 �h)� )��; 16Z�� <�� )DE� 7( I#���J 

)DE� 8( &��� 9�K �, �,� @$��� �) V�  ��= 4/24 - �� 
8/0 1:)� �6 ������ ��]6� <�� ���  ���#�  � ��L�)

 ��)�E�#1985 .(���:&�# 2  ��4 @�xT�� O'=�� 1= 
����&�#)�= �':'� )� �# 1 '�  �) ���  ���#�.  

  

  
UR� 5 ."����[ 	2 P2��2 ��k����;�� 5��� 2�2� 	�� >��� � 	�+ �� I�!B� .]'2 � \( P�� LV�� �k�2�� �8�8N Necking down   

.( P��  LV �2��� �� )*��� ��+�� �����^ � ) (P��  LV �2��� �� v � l3 m��O� ��2�� �� 30  ��R�� I�2.  

  

        
UR� 6. ��� �:��  8� ����;���� 5��� �+��� ����	�� ���8Y�  
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UR� 7.  2,�� 8h�� ��� ����;���� �5��� �� �+��� ����	�� ���8Y�  	�	  

  

  
UR� 8. ��� .�p q� ����;���� 5��� �� ���� I�!B� �+��� ����	�� ���8Y�  	�	  

  

5�8/ 2. ����O� �	28�2��+ �8� r���� ��  �������� 5��� �� ����� ZNF-1  
ZNF-1 

n Size(µm) Type Tm ice (   ۫◌C) wt% NaCl Th v-l    (   ۫◌ C) Density 
Host 

mineral 

1 15 L+V -2.7 4.58 208 0.9356  

 

 

 

 

 

 

 

 

 

Calcite 

2 12 L+V -0.6 0.8 260 0.67 

3 12 L+V -8.5 12.4 240 0.845 

4 12 L+V -3.3 5.55 263 0.932 

5 9 L+V -2.1 3.56 260 0.764 

6 10 L+V -1.5 2.5 296 0.65 

7 6 L+V -1 1.57 297 0.758 

8 12 L+V -2 3.39 263 0.843 

9 25 L+V -2.4 4.07 261 0.632 

10 10 L+V -2 3.39 265 0.77 

11 12 L+V -1.1 1.76 260 0.83 

12 9 L+V -1.3 2.13 237 0.8 

13 12 L+V -1.5 2.5 310 0.965 

14 9 L+V -4.2 6.92 264 0.751 

15 17 L+V -6.1 9.54 340 0.64 

                                                 

115  



��������	 ���� �� ������� ����� ����15����� � 29  ��!��" � ��#� �1400  

 

 

5�8/ 3 .����O� �	28�2��+ �8� r���� ��  �������� 5��� �� ����� ZNF-2  

ZNF-2 

n Size(µm) Type Tm ice (   ۫◌C) wt% NaCl Th v-l    (   ۫◌ C) Density Host mineral 

1 20 L+V -2.4 4.07 335 0.703 

Calcite 

2 18 L+V -2.5 4.24 287 0.851 

3 10*6 L+V -20.5 22.6891 320 0.9224 

4 12*8 L+V -19 21.6636 335 0.8956 

5 19*7 L+V -5 7.8185 315 0.7718 

6 8*4.8 L+V -15 18.6183 305 0.9002 

7 23.6*8.4 L+V -24.4 25.1237 226 0.857 

8 11*7 L+V -22.4 23.9132 280 0.844 

9 7.2*5 L+V -18 20.9475 298 0.9301 

10 90*50 L+V 0.8 10.2 149 0.9225 

11 16*13 L+V -4.1 6.5215 230 0.8801 

12 5.4*4.8 L+V -15 18.6183 350 1.0835 

13 7*3 L+V -3.3 5.1657 210 0.8935 

14 22.6 L+V -1.9 3.117 215.7 0.874 

15 19.2 L+V -1.4 2.306 246.2 0.822 

16 11.7 L+V -3.2 5.166 318.1 0.732 

17 21.5 L+V -2.8 4.702 283.5 0.79 

  

5�8/ 4. ����O� �	28�2��+ �8� r���� ��  �������� 5��� �� ����� ZNF-3  

ZNF-3 

n Size(µm) Type Tmice (   ۫◌C) wt.% NaCl Th v-l    (   ۫◌ C) Density Host mineral 

1 6.6 L+V -0.7 1.158 141.9 0.938 

Calcite 

2 7.4 L+V -4.1 6.522 371.8 0.638 

3 15.3 L+V -1.3 2.143 190.1 0.894 

4 9.1 L+V -4.4 6.961 348.9 0.698 

5 12.2 L+V -2.1 3.438 266.1 0.803 

6 17.4 L+V -2.7 4.389 290.7 0.772 

7 8.5 L+V -1.8 2.956 231.3 0.851 

8 7.9 L+V -2.4 3.916 269.5 0.803 

9 18.2 L+V -1.6 2.632 219.4 0.864 

10 16.1 L+V -3.1 5.012 270.4 0.815 

11 7.6 L+V -3.3 5.319 238.2 0.865 

12 10.9 L+V -2.9 4.702 242.6 0.852 

13 7.3 L+V -4 6.374 288.3 0.803 

14 8.2 L+V -3.6 5.775 296.3 0.781 

15 19.9 L+V -3.2 5.166 286.8 0.800 

16 11.9 L+V -5.1 7.959 341.4 0.731 

17 14.8 L+V -4.8 7.536 355.8 0.694 

18 8.3 L+V -2.9 4.702 276.5 0.801 

19 15.1 L+V -5.6 8.649 312.2 0.794 

20 9.6 L+V -1.7 2.794 267.1 0.793 

21 15.7 L+V -3.1 5.012 307.6 0.75 

22 12.5 L+V -4.3 6.815 310.4 0.771 

23 7.7 L+V -1.8 2.956 275.1 0.781 

24 8.9 L+V -3.7 5.926 294.5 0.787 

25 14.4 L+V -3.5 5.624 283.1 0.802 
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4 -3 - �;��Y� ��@� � �'�:S  �������� 5���  

&��= ���T� ��V�� )��Z )� ���	 1= m�� ���6Z� ��W��#)�= 
	� �'� )� )�6>�� 1981 (
��L6�� �� 18 �,� I;) �= X��� 

@�W��P� &��= <,��8� Y>�e ����&�#)�= �':'� )� 
1 '� &�# 16Z�� 
�� 	� 
���P� �	�	 ��= 50 �� 100 

)�= �����= )DE� 9 .(I#���J ��V�� �>��J �,� 

�#)�W ���  �= 
��L6�� 	� )��'�  ))� �'= � ��)�E�# 2003(  
1W��P� �� 18 �,� ��V�� )� ����gr/Cm

3
 1 �� 7/0 

&��= �,� @$��� 1W��P� �� )DE� 10 .(�= 1:'� 1= 
f,�6  �,� @�g>�3� ����'� ��'�N �'�  18 @$��� )� 

_�P��,�# �= )��Z ��,�H � �= ��V�� &)'� I8 1= �':� 

���� � � &�)�� �>��J ���,�H V�  ������=.  

        

        
UR� 9 .���8Y� ��@� ;��Y�� �8� 2��  ��	 U�R@"  �������� 5��� �� ���8Y�  	�	 )��'2�� 1981( 

        

        
UR� 10. �2���� ���- ��� 2�� �;��Y� �'�:S  �������� 5��� )������ �  2��R�� �2003( 
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4 -4 - ����� b@�� 5��� ����2	  

&��= ���g� ���� ����&�#)�= ���� 	� )��'�  &��� 
���# ��� )� �=��= &)'� )�7.8 2005(  6��R
��L 

���'� @�g>�3� �= &�) 
���&�# O'=�� 1= ����&�#)�= 
���)� 
���P� �	�	 ���� �,� �����#)�= �) ��$��� �= 
n��� � '���� � &': oT�� 
��8 <�� )DE� 11.( 

18 �,� ��� �= 1:'� 1= _,��� )�. �8 � I#���J ��V�� 
&)'� ��,�H � &��� ���#���� _�'6� �,� �����#)�= 
<7=�; 1�:'� �����=.   

  

4 -5- ����� l�2�� U�R@" ��!���  

&��= ���g� _,��� D�E�� )�. �8 	� )��'�  <W.  &��� 
���# ���� ���� 1= ��V�� �h)� &)'� �� 
��L6�� 

���'� )�'.��E7,� 2001 (�= 1:'� 1= <W.  �,� ��V�� 
����'� a'  � ~�� )�. �8 �	�	 �) ���g� �'�  1= �b  
����) 18 �,� <�.; 	� )�. �8 kT= � )�E�� 1���� 


�'� ���R�=� �7h� <�� � &�)�� �R1L>�&�# �,��� 
1 �8�,�	 � I#���J �E�6 U F, )�. �8 � )�E�� -�=���� 
�����= )DE� 12(.  

        
UR� 11. �����2 ��� �:��  8� �� ��2�� ��� 2�� )*��� ���8Y� ��+��  	�	 �� )2���s" 	2 )�B!�� 2005(  

        

        
UR� 12. ��:��/  �������� 5��� ���8Y�  	�	 �� ���� �2���� ���- 2�� ��� P2��2 ]B�d� ���3p ��8&� )� �!��RB�� 2001(        
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5- �?��� ��+  

1g>�3� V U F, 
���P� � �g� o*��&�# &��g6� 	� 
17�: <�g(� &)�6*�� � ���	����� 1��� &� 

� ������# 1 �8�,�	 ����'GU � )� <,��  _,��� 
�G�����'E,V�Z I8�� �= _�P� D�E�� )�. �8 �)'� 

1g>�3� )��; ��� ��� � )� <,��  1d ��J a'�"� �,� 
o*���# M=�3� �= F, ~�� 1 �8�,�	 ���= ����'� 1= 

��� �E�6 U )�. �8 �)'� 1g>�3� ��)�. ���#1 '� 18 

)��� �� ?'7= @'> 1= D�>� � ����Z <�>�gZ&�# �,����� 
��)�� ��'G� ��=V�� &�#)�. �8 S76T� _W��� �= <�>�gZ 

�,����� <�� .�E, 	� �,� M\��� � �8&	�� 123�� 
�Z��68� �	�	 <�� 18 � �8&	�� �=���� �= ��l,��,�# 

1=��� �= &�#)�. �8 �H������ )� 1 ����&�# �7.� �) 

��� � DE�6� 	� � �8&�# &��L>'� 1�>�� <,��H'E>�8 � 

<,��H )� 1�)&�# �.�7�� � �6�.78 <�� .1 �8&�# 
&��L>'� 1�>�� )� kT=&�# �P3� 1= &�#��.8� �#� 

1,' �p � I#���J � �8&�# 1,' �p i� D,�W� 
��.� � 

@�g>�3� �"�����V,) &�) &�#)'7= <�.78 I# V U�)�H �= 
� �8&�# &��L>'� 1 ��  &��� � �8&	�� ��= 141 �� 
371 1:)� �6 ������ �= 1���= � ����Z )� 
���P� 200 

�� 300 1:)� �6 ������ � ��� ��� &)'� 4 �h)� � 	� 
F�  m�g\ <��. )� )�. �8 �	�	 �= 1:'� 1= @�g>�3� 
���� ���)� @�g>�3� � �8����� � C������� � 

@�g>�3� GU�,�����' 18 m�" � <Z�� � f,�6  h��RD 
����'� ��'�N �'�  18 �,� )�. �8 F, 
���P� 

������)��# I�bN <��. � kT= 1g>�3� 
��  �,� 
)�. �8 ��T= 	� 1���� F, 
�'� &��Z)'H �����= K'L  
V�Z'H��,�# 	� 
�'� �7h� qN�= ��",� 1 �8�,�	 � I#���J 

,�HR
� �)�E�� )� �R@)��" ��RC&�# �E#� � 
F� �E>�&�# �':'� )� 1�'� �����=�e 123�� �)'� 
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Abstract 
Zuzan region is located 80 km southeast of Torbat Heydariyeh city (northeast of Iran). This area is 

located in the northern part of the Lut block and the oldest rocks in the area include Staurolite 

schist’s, Garant Muscovite Shist and Transformed Limestones belonging to the Paleozoic, the main 

rocks of the region, deep and semi-deep penetrating masses in Diorite, Andesite, Andesite Porphyritic, 

Monzonite, granodiorite, belongs to the Paleocene. In the penetrating masses of the area, large and 

different alteration zones can be seen. Ultrasonic zoning in the area includes porphyry alteration, 

argillic, quartz seresite, pyrite and getting Skarn and a combination of these. Based on the 

combination of mineral cognition and high magnetic acceptability (on average about SI 5-10 × 500), 

the permeable masses of the region belong to the magnetite series (oxidant type) and are of type I 

granites. The presence of extensive and suitable alteration systems, the presence of semi-deep masses 

such as Monzonite masses, Monzonite quartz, Diorite and Diorite quartz, the general tectonic and 

geological pattern and the Magma series west of Zouzan confirm the exploratory potential for the 

porphyry system in the area, also study used fractal-grade methods - number in the range for the 

elements gold, copper, silver, lead and zinc to identify and identify multiple statistical communities for 

each of these elements in the Zouzan range. The aim of this study was to investigate the genesis and 

origin of mineralization and fluid studies involved in Zouzen region, to do this, three samples of 

calcite particles were found in volcanics in the area. After preparing two-polished sections in the 

Mining Laboratory of Iran's Mineral Processing Research Center, Were studied. Based on the results 

of these studies, it can be stated that the fluids are formed in low pressure environments (50-100 bar 

and low salinity (0-5% wt.) and have a low density of (0.7 to 1 gr / Cm3), also to determine the origin 

of fluid intermediates, the diagram of the homogenization temperature against salinity was used, 

These studies have determined the origin of these intermediates as fluids with a source of 

metamorphosis and atmosphericity. It is possible to pay attention to the conditions of the deposit as 

well as the low salinity rate and the average homogeneity temperature of these mediums. According to 

all the above information about the Zouzan deposit, considered the deposit to be part of the margins of 

a porphyry mass, Due to the infiltration of apophyses from the main mass, it has caused 

mineralization and also the phenomenon of Skarn in the vicinity of limestone in the study area. 
 

Keywords: Fluids inclusion, Mineralization type, Fractal modeling, Zouzan, Khaf 

 
 

 
  
  

121  


