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I*�, K�
 
��- ��L�#�5 � ��3�- �7=5+� 7�<
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 ���%C � ��	�	+W 
	��)� R�,K-S � .���	 �#��$ 7	+4

��	��, ���8��	 ?�	 ���+� �@ �� � ���+� �< . u����

 +���9 �	� ����K,Th,U,W  �Zr +���9 � ���+� &�%�$ %	 

As,Ba,Ca,Ce,Mn,Pb,S,Sr  �Zn �@ &�%�$ %	 - ���+�

�� ?#T$���5 )���62.(  

 .�/� z�� �� %	 +���9 ?>AX �L��5	+U ��
+4 
�

 d#�8$ .�/� � ?>AX Y< v�0*�47
�:�<  .4 .�#�% %	

�, ���8��	 .�#A#J3 K�
 . +}���� +���/� .�#A#J3 K�
 
�

 �):$ ��	�	+W ��
� �484 % �$97 %��9 .4 � .�#�% �	

97 % NO��� �	��9 .4 @�4 .4�47
�:�< ���, �W+�. 

 �):$ ��	�	+W ��
� �4 +}���� +���/�97 % �P ��)<

.����C %	 .�#�% d#�8$ 7	+4 7	�47
�:�<  .�W+L +>� 
�

�, .	+���9 7	+4 +���/� (�As  Ba, Ca, Ce, K, ,Mn , 

Pb S, Sr, Th, U, W,Zn �Zr   �C .�/� � .T��Q� .#�$ �<

���+L . ?>AX Y< v�0* .�/�Pb ��	� 7	+4 7�<


� �C �)��
��3  R�,4 ?�	 ��, ��	� ���� j3	 .

e#4 +���/� (�+$Pb � �3	�P 
�[� ��[ ���� R��

����, . 
	�/�87/1 d#�8$ �P�47
�:�<  
� .�#�% %	

?�	 .�#A#J3 K�
 . �4 +}���� 
	�/� (�	84  ��	�	+W ��
�

 Y��
��3 �):$Pb ���,�4 . .4 
	�/� (�	 %	 e#4 +���/�

 �	��9�47
�:�<  ��� V��6 
� ��$�)9 .5 ���4Pb  �

Zn �� ���� R�����, )R�,4V .( R�, .4 .6�$ �45 

 ?>AX j3	Zn �� e�	=W	 ��), .4 =5+� %	�4�� . ���19 .4

6 
� e�	=W	 (�	 %	 ��^4[V���� �'+,[ ���� ./0

����, . R�, 
�5 � =#� V�4 NO�� 7
�:�<Zn  =#�

�4 .#T, 7
�:�<Pb ?�	.  

 

  
 /C�4. \L( ::aEb U� R�J- �QG� Pb 1� :���	 ��2O(� X��J& �QG� XY��� �� ���������c ��')]�& :SIc ��2O(� \�

���	� /C� �� ����2 ��� �%I(��.( 
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 .�2I2. ��(� d�	�& ���%& �P2�Q� � �0L�D ����G� e��(�� �� 

+H�9 
��
�^� ?�� 7�< ��	� 7	+4   ��
�^� ?�� 7�< ��	� 7	+4  

��3�-  �L�#�5  &�%�$ z��  +H�9  ��3�-  �L�#�5  &�%�$ z��  

As  24/1 32/1 ���+� �@ S  10/2 75/4 ���+� �@ 

Ba  98/1 62/2 ���+� �@ Sr  51/1 27/2 ���+� �@ 

Ca  96/1 62/2 ���+� �@ Th  23/0 35/0 ���+� 

Ce  32/1 59/1 @���+� � U  08/0 77/0 - ���+� 

K  20/0 - 11/0 ���+� W  74/0 87/0 ���+� 

Mn  79/1 61/2 ���+� �@ Zn  72/1 51/4 ���+� �@ 

Pb  27/1 95/1 ���+� �@ Zr  11/0 - 64/0 - ���+� 

  

  
/C�5. \L( : :aEb U� R�J- �QG�Zn� 1 :���	 ��2O(� X��J& �QG��� XY��� �� ����� ��'��Zn   

  

	 �4.�/� S�T0�(#�% 7�<�P	� 7�<NO��� +4 ����, 

�47
�:�<  �P	�� �.�#A#J3 K�
 .4�47
�:�<  .�#�% ��

(#�% 7�<�P	� 
����+L I^�� ����, )R�,4 .( a%@

 +���9 ?�	 �#k�$ .4Ce  �K  7	
	��47
�:�<  � (�)�

 +H�9 ��As  �U �47
�:�< �)� ������<� )���63 .(

�4 .�/� S�T0�	 �4<7
�:� 7�<�P	� 7�
 +4 +���9 7�<

(#�%(#�% 7�<�P	� ��, I^�� ����, ��%�� ����,

d#�	
�2 )J
sh,

s( ��%�� %	 �P	� �� � .��$+5 )K
l  �K

sh,s (

e#4 7	
	��4 �	�$ (�+$ %	 7+��� �P	� � 7
�:�<

.��$+5 ��%�� )K
m,sh( �4 �	�$ (�+�)5 7	
	� 7
�:�<

?�	 .  
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 .�2I3. U��G&� 2����) f�gJ�( e��(�� �]��` ��������+, ��'�����	 ��2O(� �� ������� )* �� ��I� ���Q���'��)( :SI

���	 ��2O(� \�]�& /C� �� �����2 ��� �%I(��.( 

�h�` 
�GJ��  

���	 �� 2O(������  

J
sh,s  Ks  Kl  K

sh,s  K
m,sh  Q

t1  Q
t2  

  
              

Ba  �47
�:�< �3�)�P	  -  -  -  -  -  -  -  

Ca  �47
�:�< �3�)�P	  -  -  -  *  -  *  -  

Ce 
�47
�:�< �3�)�P	  *  -  -  -  -  -  -  

�4(�)� 7
�:�<  *  -  -  -  -  -  -  

K  
�47
�:�< �3�)�P	  *  *  *  -  -  -  *  

�4(�)� 7
�:�<  *  -    -  -  -  *  

Mn  �47
�:�< �3�)�P	  *  -  -  -  -  -  -  

Pb  �47
�:�< �3�)�P	  -  -  -  *  -  -  -  

S  �47
�:�< �P	�3�)  -  -  -  *  -  -  -  

Sr  �47
�:�< �3�)�P	  -  -  -  *  -  -  *  

Th  �47
�:�< �3�)�P	  -  *  -  -  *  -  *  

U  �47
�:�< �3�)�P	  -  -  -  -  -  -  -  

W  �47
�:�< �3�)�P	  *  *  *  -  -  -  *  

Zn  �47
�:�< �3�)�P	  *  *  *  *  -  -  *  

Zr  �47
�:�< �3�)�P	  *  -  -  -  -  -  *  

�(2%&  

��I� *�%��  

�]��` XY��� ��  

�47
�:�< �3�)�P	  6  4  3  5  1  1  6  

�47
�:�< (�)�  2  0  0  0  0  0  1  

  
  

4 -2 -  4-�� 5�� �� �]��` �P2��(�! �����

����3�0��� 

+���9 7	+4 ���
@���#� I*�, As, Ba Ca, Ce, K, 

Mn, Pb  S, Sr, Th, U, W, , Zn  �Zr ���+L .#�$ .

 %	 +�)5 ���
@���#� I*�,2 ����)�+L  ��X NO���

��A� � ��, ���P 
� ���
@���#� I*�, �4 7�<2 

����)��� .�#�% NO��� +L�,�4 . ���
@���#� I*�,

Pb ?�	 �5�P .5 Pb  ��� �3	�P 
�Pb  �Zn  R���

e#4��X (�+$�
	� 	
 �L�, )R�,6 .(V��6 
� �'+,

./0��  Pb?)�' 
� � ���#)#,�E2 .�#�% .4 d��=� 7�<

��$ 7=5+�,�� ���� �L��<� .+4  I*�, l��	

 ����
@���#�Zn ��), 
� ��� �'+,Pb  �Zn  R���

��X 7	
	�?�	 �L�, )R�,6 .( 

N#'� ��
+4 ?�6�4 +$7
�:�< �T#5+$ ��/� %	 ��<

�, ���8��	 +���9.  .� 7	+4 ���
@���#� I*�, .�/�

 +H�9Ba,Pb  �Zn R�, 
� 7 ?�	 ��, ��	� ���� j3	 .

./0�� �� �47
�:�< �4 R��� ��� �3	�P 
� ��� �

��), ���
S+, -V��6V��6 
� 7+��� � �4+X S+,

 S�W +���9 %	 ��$ NO��� +��� � ��, &'	� ���

����< . f#5+$ �?>AX Y< v�0* .�/� 
� +H�9 .�

Ba,Pb  �Zn  I*�, .4��� ���	=W	 ���
 =#�

��
	� ���
@���#� )R�,7V .( 

@���#� ��� �#��$ ?�6 �4 +>� �
�� ��/� S�T0�	 ����


.�#A#�J3 .�/�  ?W+L D
��)R�,8 .( I*�,

 ���
@���#�+���9 As Ba, Ce, ,Ca, K  Mn, Sr U, Th, 

 �W  
�R�, 7�<9  �10 ?�	 ��, .E	
	 . 7	
	� NO���

�4 7
�:�<Pb Zn, Mn, As,  �K  NO��� 7	
	�

#�[�
@���[� ��[#T, ?TM[< .4 .[ � YBa  �Sr �[=# 

�47
�:�<���)� ��:�	 Y< .4 .#T, 7�<��	 .Y#�/$ 7��4

��X � ?TM� ���
@���#� 
	�/� l��	 +4 NO��� �L�,

R�, 
� 11 ?�	 ��, .E	
	.  
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/C� 6.  ����3�0��� 4-��Pb  �Zn )+ /0�� �2%� :�%7��(  

  

  
/C�7 .\L( : �g���& ����3�0��� 4-�� �QG�Ba,Pb,Zn � 1 :Eb U� R�J- �QG��) :a�� 
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/C� 8. �QG� X��J&�� ����'�� �QG� � ���E�TL 5�� 	( /]�O ����	 � (�� ����3�0��� 4-�� ��Pb  �Zn  
  

/C� 9. �]��` ����3�0��� 4-�� �QG� As Ba, Ce, Ca, K,     و و و وMn
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/C� 10. �]��` ����3�0��� 4-�� �QG� Sr U, Th, �W 
  

   
/C� 11.  :�%7�����'����) X��J& � ����3�0��� 4-�� 	( /]�O �����	 �����-�� �� �������  
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 R�, .4 .6�$ �411 �4 NO��� 
��- ./0�� 
� 7
�:�<

?�	 R�g i+, .4 (#)*:  

1( ��X ��� 7+� .� R��� ��� Z	+O	 7	+4 �L�,

+���9 �� ������, )a( :)1 (��X ��),  
� �L�,

+���9 R��, .5 ��� U,W,ZnAs,K,Mn,Th  �Zr  �

)2 (��X R��, .5 ��� �4��6 ?)�' 
� �L�,

 +���9Ba,Ca  �   Sr �)3 (��X +H�9 �L�,Pb  �

Ce �3�), ���
 �4 - ��� ���	+#U 
� �4��6  

2( V��6 ?)�' ��� 7+� �� 7	
	� =#� ./0�� �'+,

��X?�	 +���9 �L�, )b() :1 (�47
�:�<  
�

V��6 .#,�PR��, �'+,:As,Ce,K,Mn,Th   �Zr 

)2 (��X+���9 %	 �L�,Ba,K,Pb,Th,W,Zn   � Zr 

�3����C .#,�P 
� 7�<b1.  

3( ��X��), �L�,R��, ./0�� �'+, :Ca  �Ce )c( .

 +H�9 7	+4 e^4 (�	Mn ��$ +H�9 7	+4 � �L�,

Pb  �Zn �� ���� .�#�%�<�. 

4( ��XR��, �3�), .#,�P �L�, 

:As,Ce,K,Mn,Pb,Th,U,W,Zn  �Zr  R4�/� 
� �

$�� 7	+4 �L�,Ca,Ba,Sr )d(  

5( ��XV��6 �L�,R��, �4+X: Ca,Sr,U �  W)e(  

6( ��XR��, �4+X .#,�P �L�, :Ba,Ca,Ce  �Sr )f(  

7( ��X��), �L�,R��, �4+X :Ca,U  �W )g(  

8( ��XR��, �4��6 .#,�P �L�,:U  �Zr )h( 

9( ��X 7	+4 �L�,Ca,S  � Sr )i( 

10( ��X7	+4 �L�, Th � Zr )j(  

)<	 =E�P ./0��V��6 
� ?# &'	� R��� ��� S+,

?�	 ��, )b R�, 
� 11 (+���9 %	 ��X .5 

Ba,Mn,k,Pb,W,Zn  �Zr ?�	 .�� ./0�� (�	 7	+4 ��	�$

�+#L 
	+' +>��� �W���5	 Z	�<	 . ����� =#� ./0�� (�	

 ./0��a ?�	 ��, &'	� R�L 7�
 +4 ) R�,11  .( �4

, .4 .6�$[R� 12 �� D�#��H*[n� ����,[./0� 

�47
�:�<  b ./0�� ����)<�47
�:�<  a�� .4 ��,�4

 ���� 7�<�P	� R��, ./0�� �� +< .��
�OJ
sh,s �K

s� 

K
sh,s   �K

m,sh ����< . ./0���47
�:�<d   .4 ?T�� =#�

+���9 As,Ce,K,Mn,Pb,Th,U,W,Zn  �Zr  ��X �L�,

�� �����<� .n�� (#4 ./0�� (�	 d#�	
�2 ��%�� 7�<

	+' .��$+5 �?�	 .�W+L 
 . ./0���47
�:�< d  +>� %	

 z��(#�% 7�<�P	� � ��, ��X +���9 .4 .#T, ����,

 ./0���47
�:�<  a1?�	. 

  

   
/C� 12. :�%7�� ����'���) X��J& � ����3�0��� 4-�� 	( /]�O �����	 ��2O(� �� �������  
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5- �'��� ��P  

�4 d#�8$ 
�J3 K�
 �.�#�% %	 7
�:�< K�
 .�#A#

�4 (##$ 7	+4 �T�����)� ./0�� 
� 7
�:�<�,�4 . 
�

.�/� ��X ���
@���#� I*�, K�
 %	 R��P 7�<

 �L�,14  +H�9As Ba, Ca, Ce,K, Mn, Pb, S, Sr, Th, 

U, W,  Zn,  �Zr �, ��<��� R��� ��� Z	+O	 
� .

Y<.�/� (�	 
� (#�-��X NO��� �< ��$ � .�#�% ���,

�� .4 ��,I#^�$ R4�' �k	� D
��	 ..�/� u���� 7�<

 (�	 .5 �	� ���� ���
@���#� I*�, K�
 %	 R��P

.�/��4 ��
+4 
� �<7
�:�<  j#k ���#)#,�E2 7�<

f���� .�#A#J3 K�
 .4 ?T������< +$ ..�/� 7�<

��X ���
@���#� .A)6 %	 ./0�� ��- 
� 	
 �L�,

R��� ��� ��), )+���9 U,W,ZnAs,K,Mn,Th  �Zr( �

R��� ��� V��6 )+���9Ba,Ca   �Sr ( +���9 �Pb  �

Ce �3�), ���
 �4 -�	� ���� 	
 ��� ���	+#U 
� �4��6.  
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Abstract 
The Chenar area of Khomein is located in the Sanandaj-Sirjan tectonic zone and in the Malayer-

Isfahan metallogenic belt.This region has the mineralization of Pb, Zn, Ba, Ag and secondary 

mineralization such as quartz, hematite, limonite, calcite and malachite. In a geochemical study of 

drainage sediments, we were taken 127 samples and were analyzed 14 elements such as As Ba, Ca, 

Ce, K, Mn, Pb, S, Sr Th, U, W, Zn, and Zr and anomaly was determined by Lopiliteh and the 

singularity index method., The majority of elements are in the background according to anomalous 

maps by Lopiliteh method and the anomalies are seen only in limited areas of the region. The hidden 

anomalies are better identified in the maps of singularity index method and there is a good 

relationship between the derived anomalies and the position of the Sangol Pb-Zn mine in the region. 

The enrichment of elements such as As, Ba, Ca, Ce, K, Mn, Pb, S, Sr, Th, U, W, Zn, and Zr is shown by 

the singularity index method in the region. In this study, two districts with anomaly were identified as 

the future exploratory target. 

 

Keywords: Singularity Index Mapping, Lopiliteh method, Stream sediment, Khomein 
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