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������ )<8%	��9 =�	�� 	 >82�? ����� )���:�)   @��	��AB� C4D :ac.ir-zandifar@rifr   2- ������)%� ��� 56��
�� ��)���� ��� �4�7��
�� ��� ���8�� )%2�9 
���� 	 �:�;�!�)
�� 	�� 	 >82�?�= 8%	��9<) � )���:�����   3- )%������� $	�E �� �:� )CF�GH $ A���� 
���� )�F�GH $�;���� )CI��! �����     :CI��%� J�%��24/11/97  :>��LD J�%��19/04/98  �����      ��:������� %� �9 <%��N�� O��8 P��� O�� 	 �? <��LD �Q��� C�(�N C�� �� .C�� �A�� <�S G�E �2��N% C�� �T2� ���8 �� �9 <��T�� O��U�S C�'�9 ��  ��2�$V�	 C��S� 8� �? ��%�� 	 �FB�W� )�%�L;� X��H� YH��� Z�N 	 [? 
����\�H %� <� <�S ������ >��4E 	 Z�N <]�6�(�^ 5S�9 �� ���� ���8 C�� %��%2N�� �F�GH 
���� 	 <8%	��9 �F� 5S	VD O�� %� . �  S�2N �S [? C�'�9 ��%�� �� C�� $ �2� ��%�� O��_ `S 	 ����8��8 	 ��W� <�SO��8 P��C6�% )����� 	 @�� ����2D )����� $8%� ���� �A��  G�E %� @�� �2�� C��6a .���E b6�� )���8 ������ %� �? c�G�%� ���� �A��  G�E X��H� �A��2�A� <�S d��	 ^2800 �e�� ����)  G�E �I��E2D2� ��T�� C�� �A�� <�S%��A�� 	 C�� $ � �%	?�� ��� - )X�H 	� 8� (���f [2�! g�� <	% 	 $ � ��8�����I�E %��e X��H� ��E �	%� <�S�� �S �E�2B?  � :� �%2� h� � C�� O���D 
��2�% O������� . �� �� . ���� %� 	 C4S %��e�� ����S �i� �%2� �A��  G�E %� @�� �� �I 	 �a�� ��]�� ���� ���F� �9  � b6��  G�E ����2D ��%��� �2N X��H� %� ������ >��4E[? ����! .�%�� ��j�� 	 ��FI 5���26�? %� ����8��8 <�S ���	��� k�2� $ �� %2H �� ��W�� <�S P4E 	 �A��2�A� <�S $8%��� ����9  G�E X��H� <�S��  ���� �% ����8��8 <�S [? <%2� %�  G�E ��T�� 	 �2� . ����C�B�FI @��]� ��  G�E lW� �A�� ���� PGe 8� ���]S29 m�E�8 ��� 	 ��;�9 n� e�� $�	 �� <�S Z�N o��6� %� ����� 	 `:� �� �� ���]������ >��4E ���.    ������� :��� ! %��A�� )�A�� ��D��� )[? C�'�9 )@�� ����2D )$8%�.   ���	�   ��(� 
G�� ���� �A��  G�E %2p^ �:�2� ����� %�[? �E�2B?�� ��W� 	 ����8��8 <�S. ���  q��� O��U�S.C�� $ � ��W�� %� ������ >��4E 	 Z�N <%2�  $29 O�� ���G�8 <r�� C��S� �� �!2� �� $ � D O��U�S 	 ��N��� ��� %� `4�%2�2js 8� �B	 ��I�E %��e �!2� �%2� ��N� <�S �G�! t��BO��8 u��6� <�SC4�8 	 ����� �W��� ��W�� O�� %� ��9 ���N 
�FB�W�$ � h���� .C��  %2:v )��W�� %� �A��  G�E O�� �4� 	 � F�� P��2� �;���� `:� Pj O��8 O�N���D t��B 8� �9 C�� �A�s2B2I%2�2js 	 ������G�! ���� �? u��6� <�S)@�� >��4E ��]�� 	 `�^ $V�	  $2���w ��T)X��H� YH��� �� �? O��8 C�Fa	 ����� �� �����N���AG� $V�	 �S��?$8%� <����% �� YGW�� <� 	 �S P4E��W�� <�S  ��W�� Z�N 	 [? <%2� ��%�� 	
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������27  $%���1  145   >��4E <�%�� ���� �A��  G�E �9 �����? 8� .C4�%	�a %	� �%  G�E O��  �� ���N�	% 	 $�2� �:�2� ����� %� <���8�� �8)  ��W�� [? 	 Z�N <%2� %� ��:� 5�� ����� %� �� �'�� �9.  O������� ��]�� O��F� 	 �W��� 
�FB�W� C��S� �w ��T�8 %��4� �?.C�� ��  �FB�W� %� �%2� ��Tw� �A�� <�S G�E %� O��8<�S X��H� k�2� ���;�S	VD ��N�� 	 �!%�N h���� $ � C��. 
Kent )1970() ����� 
�FB�W� �2N �% %� $�	 �� <�S G�E �A�� [2�! ����� �j�%� ���. 
��QH� O�� %� �W��% �� O� @�� 	 %��N�� �S G�E 	 O�� c�G�%� �S G�E �� O��8CN�� =��N m%�I �9 �2� ���� �� 
���4�� �a2^ %�  � ! �A�� ]��S  ���E. 	� O��U�S ���� ��  �9 �9�S��D��� %� [2�! ����� x�S 8� ��i� C�FG� $��A� 	 P4E�S 	 $%�2WN�S  ���^ r�� P��� � �? �:�? . ��4��  ��  <�a��� 5��]I� )<�:� 	 ��F�( 
��� �F�2� P�B�%�� [?  C�� $��9 P���� O���� [? 
���� �� ���;��

 8;, 201et alBarkhori  4;, 200alet (Vernant 

), 2015et alAhmadian,  .Ehsani  	Manbari )2012()  
G�� O����:� ���� ��D��� C�B�S �Q��� �9  ���� ����.C��  �� ���N�	% �E�2B?  %� �A�� <�S��D��� �9 ���? 8� O�_ m�E�8  ����9 	 <%��N�� P��A� %� ��:� 5�� $�%2N [? �E�2B?) �%�� ����8��8 <�S  ]j�^ �:�? ��F�� �FB�W�  C�� <���8 %��4� C��S�(Ghanbarian, 2008)��%�� . �� �A�� <�S G�E X��H� %� �;�4A� <2;B� <���  ��2�  �FB�W� 
���Tw� u��6� YH��� ����8��8 [? 
��(2yN . ���  �'� %��4�Tahmasbi )1998( %� $82^ ���N�	% �%�:��� �� ��2��<%���� 8� [? ��W� %� PGe 	  F� 8� u��6� <�S �8�� O��8)����� <�S G�E )�A�� <�S �8�� �A�� ��%�� 	 ���F� xE 	 @�� �% ����2�� P��2�  ��(� o��6�$ ��9 C�'�9 [? ��W� �I�F� $��9 	 ��r2H  ��2� ���N�	% 	 o�� `9 �? �% ]�� %� <%2� [? ��W�  �T7� �� . ���et alBostani  )2007() %� ��%�� <�S G�E �T� �A�� ��W�� h�S� m%�I �� $��'��� 8� $���������� <�S 
���� [? 	  �	% 
����z� �:�? %� �� ��Tw� �A�� <�S G�E �� 
���� 

[? ���N�	% ���?8	��I �% �%2� ��%��  %��e . ����Shayan  	 ��%�A�S )2012() �� 8� $��'��� ����<�S �I��E2D2� 	 O��8)����� ��	�y� $%�2S��>	% )<� ������D 	 )P���� �� ��%�� ��A��  G�E @�I%2�2js �A�� ����9 - C�� [�%��  ��N���D. =���� 8� P(�^ O�� 5S	VD ���� ��� �9 �� �2!	 ��A�� u��6�  �A��8����! c	�6���AI� )�A�� >]N )�A�� ���_ ���N�	% )�A�� 	 )$��f c	�6�<�S �A�� <�%�� CF�	  . ��4S <�����Abbasi   ��%�A�S 	)2015 ( 5�� <�S �8�� O��8����� %� ���������8 $82^  �%  �� ]���?  ���� %��e ��%�� �%2�. =���� P(�^ 8� O��8 
�FB�W������  ���?���� �9 ��� ��  G�E �A�� 
e�	 %� [2�![�f �����:� ���?8	��I 8� ��(�O��� P�� <%2� [? ���N�	% ���?8	��I ������  �9 O������ �% ��Tw� �� C�'�9 [?  ���N�	%  �� . �%�� O��U�S ���N�	% %2� [�%2N �9 8� ���_<�S %2� {%�N $ � 8�  G�E �A�� [�%2N 	 ���_�� �%�	 ���N�	% ���?8	��I ���2� 	 ��Tw� ���]4� �� 5S�9 C�'�9 [?  .�%�� ���? ����  ���9%� �9 ����� �	%	 )��4� [? %2� ���N�	% ���?8	��I ��  �� �	% P��� ��(� %2� � � �? �� ��� �9 �� %LE �? 8� 
%	���  G�E �A�� {2�%2N %� ����� )�:�2� ��]�� <%2� %��4� �� 5��]I� ��� 	 C��:�%� �� =��N m%�I �� .�]�%Frumkin (1994) )�� >	% �A�s2B	% �S 	 $8� ��[? Ci�f <��E %� 56�<�S u��6�  G�E �A�� )h� � ��]��  ����� �% �? ��r�� �Q���5/0  �� 75/0 ���� |2'� o��a <��� ���2/0  ��3/0 <	 .�8 O��6� O��U�S �� $8� ��<��E `���4� �Q��� u9 %� @�� <�S%�f O��  G�E �A�� �� $��'��� 8� J��<�S D �A���Q ��]���Q��� %� u9 �S%�f  �%4  ��25 ������� %� ��� $8� ��	 ��9 <��E ����� CI�E �9 ��]�� �Q��� %� ��S �! ��  CN�2�A� 
%2( .C4�� �U6�%�� ���FB�W� :8� C�� 
%�G� �i� �%2� ��W�� %� ��%��O��8 <�S �A��  G�E %� ���� �� 
�I���9� 	 ����� ��W��  )�F�W�)1372)( �G�! �FB�W� 	 <�;���E <�S k��� C4�8(Jafari 2004, 2006)  ��%�� �A��  G�E O� ) �FB�W� �%2� ��W��Talbot & Jarvis, 1983)(  ���� ��:�  m���� %� {2�%2N >2E%�:_1:250000 (Fakhari, 
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 �����) �*�  
1994)  	O��8 P��2� ��%�� ��N��� �T7� P�A�� %� ������ �? 	���e O��F� 	 �:�2� ����� <�S, .et al(Fakhri 

2007).  O�� 5S	VD �� �? C�� �9 �T�  G�E ���� �A�� �� [? C�'�9 	  ���� ��%�� �%  �� ���N�	% 	 ����8��8 <�S �;�2;_�w ��T$8%� k�2� �? �% ��W�� �A��2�A� <�S . �9 b6��  
% e O��U�S�w ��T ��%�� 	 ����8 $8�� %�  `�^�� ��Lz� �% �S%��A�� 	  G�E O���D 8� �9 �A�� 8�  �9  .C�� �FB�W� O�� �;�� X� S�    
�� � 
����� +�,�-� .'�� +/-%�  ��W�� �%2� �FB�W� [2�! %�[�f �2H O�� ����� <�S  ����I��z!51  	 �!%�30  �� ���e�52 �e�� �!%�  	 ~�� ����I��z! <�S28  �� �!%�28  	 �!%�40  ���e�  �B��� ��(�I %�144 [2�! <���2��9 ����:�2� % �� 	  ��(�I %�55  	 {2�%2N �:� <���2��915 <���2��9  �9�9 �%�� %��e.  $29 O��12  	 �8�%� ���2��95/4  ��:D ���2��9 .�%��  �	 ^ %�  G�E CF�	3  	 %�]S666  	 $�2� %��AS  �? ��e ��'�%�1490 C���%� lW� 8� ���.  �� ���� <��%� 	 m%�I =��N ]���? $82^ ��2�� 
��	 �	 ^ %� ��^�4� <�%�� %2�9 ]���? $82^ O���377668  ���2��9.C�� 
��� ���N�	% O����:� O�� <�S :8�  ��%�G� �a2^ )�	%�9 )�N�9 )��	���  )�^��! )8� )P9 ) �� )$�S8  .8���� 	 [���� �	% %2G� ��4�) �� �����:�.C�� {2�%2N 	 ���?8	��I )h�:! )8���� <�S  O��  �	%685  [2�! C46� �? ��9 ��4� 	 �%�� �2H ���2��9 	 <%	�N F� ��N�� [2�!�� <��N�� �:��� %� 	 <. ��� $29 8� ���N�	% O�� ���4S� %� 
e�	 @� ���N 	 %��� <�S  %� $��S2975  	 8���� �B��� ��N�� <���2��928 �� ���_�� �	%8�9 <%	�N ���� <���2��9�� 	 ���E h�� $�e ���N�	%�� ��8��� <%	�N [2�! <2� �� {�f? 	 �2�  ���N�	% �� � � c2�6� 8� nD ���� ���4S� �� ��N�8 �� �%�	�2�  �2N ��4� 	 �% �H <%	�N [2�! <2� ����. �9  8� %2G� 	 ��r2H <��4� �H 8� nD ���N�	% O�����4S������:� 	 �S���]�% � � c2�6� 	 %��4� <�S 	 �S ���N�	%���N�	% O�� �� ��	��I <�S)  %� h������56 �� m%�I =��N �� {2�%2N <��N�� [2�! <���2��9.�]�%  8� �a2^��8 O��%�:_ )CF�	 t��B 8�  �� �a2^��8$82^ �	 ^ .C�� ���� <��%� 	 m%�I =��N ]���? <�S)<]9�� ����� ]���? �a2^ �� ���� 8� �? ����I��z!  8� �����^��! �a2^��8 �� [�f-  �� [�f 8� )$�S8 ^��8[2�! 8� )��^ �a2 [2�! 8� 	 m%�I =��N �� [�f P9 �a2^��8 �� ��� 	 - .C�� �	 �� ���:�  O�� C^�4�  �� ����� �a2^��848000 �� 
��� ���2��9. ���    - 1����#	� �$%& ���,��'�� � �
�%2  O�� ��W�� O�_ m�E�8 56� P���)$�%2N  C�� �� =��N ����^ 	 m%�I��9 
��2�% 	 ��^�� <�S=��N $% O��8 ����N�� .C�� m%�I)$��� �? �����  P��� 	 `�Q� ��2������% 8� <� �Hn� e <�S�%]�) @��]�) ��`S<��N�� ����  �	% 	 `j�e <%2�� lW� �� 	 $���I - ) C�� <%	�N [2�!Alavi, 2004.(  	 O���D �N�	� 8� ����� c��� �;�� O���D �� m�E�8 <�S �8�� O�8�f? m�����'��� 
	�a2^ 	  �9 h	� � �����	�I �� <�2�� h �� [2�%.C�� $��� P�A�� �%  ��� <%�LE  $82^ O�� %�  ����%� 
��2�% C��6a�	 ^ %�  �9 C�� ��� %�]S  �_ ��`S %2H ��^�� %� �% @�j	823B�D <2A� 
��2�% o���� m�E�8. ����2D  O��G��9 %� A�� 
��2�% ���8 C��6a  m�E�8 O���D %	�N 	 ���4��� %	�N 
��2�% ����� Q��9) C�� <]9�� �����Husseini, 1988.( ����9%2H 
��2�% $29 ��^�� O��N? %� ��y��� m�E�8 `�6a ��F� ��B? ���8 2��D ���8- $�%2N O�_ O�2�4�3�D)  �� .,et alAllen 

2004.( O�_ ��W�� 8� m�E�8 $�%2N@���2��� O�_ <�S �� �� �%������<��N�� ���� %2-  P�A�� <%	�N [2�! ) C�� $ �Allavi, 2004.( ��� eg�� O��� %� �9 ���S ) �%�� �2��N% ��W�� ��2! 	 $�2� O��G��9�D �� c2��� O��� g��CI��? �% �S�� P�A�� �a�^  :� <�S PA�)  �S�
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������27  $%���1  147  1.( ��  � ! �� `� e 8� �FB�W� �%2� ��W�� %� ��9%2H $ �� ��8 <�S �8���� �2�.   ��2��� O��G��9 ��'��� O� �� ]��S-  <�S �8�� O��G��9 ���e2I @���%	s O� �� ���N $	�E- )������ �����9 $ ��D <�S �8�� -�� �D%2E ���e2I �����9 O� - )O�2;�B� <%���? <�S �8�� - O�2;�B� O� �� h�:! -)O�2��  O� �� m%�I $	�E 8� ����� 	 Z8�% )��%�4UE <�S �8��)O�2�� <�S �8�� �� <%�!�f?  	 O�2��D 	 O�2�� O�O�2��D O� �� <%���6� <�S �8�� - .O�2�4�3�D  ��W�� %�  G�E 	 ���� �A��  G�E) �A��  G�E �]�	�� 	� �FB�W� �%2��� $ �� ({2�%2N �A�� .�2�       3#21- 1��� +4/�+�,�-� .'�� +/-%� �
�%2 ) �$%&+� �#	�.6
� ���.�& 784� ���9: '. ;��< =�' �� ;��� ����
 >��%?  6��<��  >�'��! 3@&– +� >�A���� 3#2 '. �B%
 �) 3@& >��%?4 6
� ��2 �.'�D(     �� ��� %� ��F� �2N X�H 	� %� ���� �A��  G�E����) �2N %2�� V�QD�e�� - [2�! 	� <�%�� (���f %��A��  PA�) C�� �A��2 �9 (Talbot )1979 �% �:�? ( %��A��  	 �B���%��A�� [2�!  ���� ���f����!) <�S �� �9 @�� O���D \2W� C�� �� [�L� ��2� 
%2( �� ����!��  ���� ��2��%��A��$ � ��N��� @�� <�S -

 ��( .Talbot  	Jarvis )1983() $��9 ��:���D ��  O�� �9 ����! @��  ��! <�S �% ��E�� 
%2( �� @�� �? %� �9�� � �D ����! o�� �� ��� %�) ��A��  �9Namakier ( `����� )h�� �:�? �� <� F�� <�S  ����%��A�� )CI�6� )  .(C�� $ � $��� CG4� ��A�� 	 %��A��$8� ��<��E �S �� ���� �9  S�%��A�� ���� �e�� �E�  �_ 
 � %�
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 �����) �*�  S 82�S �2� [2H�� C��'9 % e �� ���%�� PyI ��' ��� `�� C��� �� �����! �%) �%�� 8	% %�Talbot, 

1983 O�� ��� @�N PyI �2H %� .(%��A��  $ �9	�_ <��A_29 m���� %� ��;�	%� g�� lW� <	% 	 $ ��� O:DX�A� ��W� <�S��� �� 5�9�	 %� .�2� �� <�S �� 	  ��4S @_29 	 `9 $ �? �2!	X�A� 
% � <�S %� Y��� 	 �%]�%��A�� �� P�A������9 .�2� �9 ���S %��A��$��9 � �D ����! �:�? %� �A�� <�S ���� 	� ��  �� �� `�4�� : �2�1 - ���2E 	 $�2� `���4� �9 ���2H <�S %��A��  PA�) �%�� ����! �? %� �A��3a 	 (2 - ���D 	 $�;��Do�� <�S �:�? �� ��� �9 ��;�	%� g�� %��  <����� 
We ~�� %� �% ����! PA�)  �93b.(       3#22-  �#	� �$%& �� �,�F G-/��(2. H�	2 �%�� �$%& 3��F '�I� .��(�� '. - H�	2J�2� K�%A- K�%AK�L  CI�6� <�S%��A�� �� �S�B��� �� $ �� \2a	 �� ]�� ��2�! 	�2� )Pz )O��G��9�D ���:� :Tr���:� : )m���� <�SSm-Fa����:I  �8�� :-  )(�����9) ��%2�-Dr
Gv���%��  �8�� :- )��	 E As )<%���?  �8�� :Bg )���4;��  �8�� :Pd)$ ��D  �8�� : Gs(O�2��) ��%�4UE  �8�� : 8� $ � ��I�E)Talbot & Jarvis, 1983.(       3#23-a: '�4#	�  >���A 3��F+(��� '. H�.�&� @& ��� H�	2 6	
 +� ��.) �(K�Lb: '�4#	� =%
 ��' �� ��2 �'�A ��� �$�2��
 � ��B��'.(H�	2 6	
 +� ��.) ��  
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����	��  �� 
�FB�W� � ��� )$ � O��F� X� S� �� ������� %2i�� ��^�� �� �H �����(. � h����  C�'�9 �� � ��% <��� [? 8� ��W�� ����8��8 <�S5 ��A� %� �����	% $�_ <�S ��2�� u��6� <%����  ���E$���) ���8�� �� c2��� �S k����� �:�2� ����� C4�8.( ���  �A��  G�E �9 �����? 8� ���N�	% 	 $�2� �:�2� ����� %� <���8 >��4E <�%�� ������ %	� �%  G�E O��  �� �8)  <%2� %� ��:� 5�� ����� %��� �'�� ��W�� [? 	 Z�N. �9  $�;�4�� �2G� C�� ��C��9 8� ���e� %��? ��W�� O�� %� <���	% �S C�'�9 	  �? [? ��� �2!2�. ���  8� [? ��2�� 	� %2i�� O��S ��  �� ���N�	% $ � C����� �A��  G�E 8�  F� 	 PGe %� $�;����8? %� 	 C��  <8�% 
������<�S����%�D )++2, Mg , +2, Na, Ca-SAR, Cl
2-

3,HCOHpEC, ( .C�� ��I�E %��e ��]�� �%2�  � ��% <���  [? C�'�9 ��2;_ �A��  G�E �9 X S O�� �� ����8��8 %� �%  �i� �%2� ��W���� ���z� S�) $8� ��<��E 	 �����( <�SP4E  ���� ��W�� <�S%��N�� 8� h8r ��� �� <�S ��8�� )�S ��r 	 �S8%�< �� �S$ � h���� C��.   <��� �;�4A� C�Fa	 ��%���FB�W� �%2� ��W�� <�S) $8%�h�i� <�S�) ���6��� >	% 8� $��'��� ��  �Nickelson 

and Hough, 1967 8� (13  %� $�;�4�� @�� $29 X��H� $ ���E P���� 	 CGT ��. %� >	% )���6��� C46� ���� ��S $8%��S %� @� $�;�4�� ������� $ � 	  F� $8%�<�S [�6��� $ �<� ����2�� $ ����� 8� @��S ���� 8��S $8� ��<��E ��2� �.   
% e�w ��T�� �A��  G�E ����2D 	 ����8 $8�� %� ��2��  �� < S���w 
���T k�2� �? ��j�� �FB�W� G�E CF�	 	   G�E �B2H 
W�� ���E ��%��.    �����( 
�FB�W� h���� 8� nD<���  	 
��QH� Y�'�� O��8 	 <%��N�� ���� `�% �����1:50000  �%2� ��W�� O��8 ���� 8� �FB�W� �����1:250000  	 {2�%2N 1:100000 O��8 ���8�� k�2� �9 ��!8���%2�9 ����� )$ � ��:� �I��E2D2� ���� 1:100000  �:�2�nA� 	 <�S  �G���� m���� �� ��W�� ���2S1:20000  k�2� $ � ��:� �����( 
��QH� 	 
� S��� )%2�9 ����I��z! ���8�� r�� %� $ � �9|h�� 	 <�S%�]I�Corel DRAW13, 

JMicrovision, Surfer7 <��� ��� ��:�� �H2��� <�S $ � $��'��� .C��      3#24-  6��<����M���  3@& � +�,�-� .'�� �B%
 �)>�'��!- >�A����  
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 �����) �*�  �����  - :N�%��� ��� KD 6���! �� �(2. �#	� �$%& ��*      $�_ C�Fe2� [? ]�B��? 	 ���� �A��  G�E X��H� <�S �� �:�? PA� %� o����4  �	 ! 	1 �� $ S��� .���E $�_  �%�� %��e �FB�W� �%2� ��W�� ���f C�4e %� �9 ���S) ��]��EC $�_ �� CG4� �:�? (�A���AB� C�� S %� �9 ���S ���� C�4e$ � 
e�	 ��� 	 �e�� ����� %� 	 ����� ) �� �2� <�S+Na  	-Cl ��I�� 5��]I� ]�� �� ��W�� O�� .C�� �D P4E %LE P���� PA� ) �	%8�9 �;4 �%�� ���26�S ($ �? �2!2� P4E O�� ��Tw� C�� 
����z� O�� 	 �� .C��  CG4� ��%��3Cl/HCO ��2�� %� $ �� )$ � ]�B��? <�S ���� �9 �2��� ���8 CG4� O�� ��W�� [�f C�� %� 	 �2�  $�_4A  %� �� ��5/67 �� �	 ^ �9  �%42  ��]�� �����  $�_ %� CG4� O��1A �� ��]�� . ���Na/Cl  |2'� �;���� ]�� ���� %� <	���D O�� h � 	 ��W�� [�f %� %2� [? �:G!$�_ �B	 .C�� ��W�� ��2�! 	 �e�� 	 ��� %� �9 ���S �����2� 	 �A���AB� C�� S ��]�� ) �%�� %��e ��� <�S
+Na  	-Cl ��I�� 5S�9 �:�?.C��     H��A1- ;�,��D ��M KDO�I� >����
) �(2. �#	� �$%& P��F� ���(�Q2�� >�(
� 6@��  

 u��%  <%������2�� P�� $�_  
pH 

 

 �A���AB� C�� S(�������� �� m2�	�A��) (h�E �r�	 �9� ����) �S�2���9 	 �S�2��?  
S.A.R  < ����GHn92A��	 

Ca
+2

 +
 M

g+
2  Na+ 

SO
4-2

 

Cl- 
H

CO
3-  

1 A1 2/7  4920  49  10  45  8  5  04/2  C4S1 
2 A2 1/7  22038  101  120  113  12  2  2/30  C4S4 
3 A3 7/7  16723  37  110  118  60  3  6/25  C4S4 
4 A4 2/7  22236  89  140  90  135  2  9/20  C4S3 
5 A5 1/7  5397  38  20  36  16  4  5/4  C4S1  - :N��*  �$%&�#	� �(2.  ��6���! �%� +���.�' KD  )[? C�'�9 �i� 8� ���N�	% %�  �� �a2^ ��8 <�S 
%2( �� ���'B2� ������9 �� )������9 �� YH��� 
���'�%� YH��� %� 	 %2� 	 <��6G� $%	��9 )���2�D�� 	 $ �9��D ���'B2� )������9 �� ���'B2� )������9 �� �^�2� 8� ���� %2G� %2� 	 ���'B2� )$%	��9��. ����  $��'��� x�S  �� ���N�	% [? 8� �A��  G�E 8�  F� <� ���.�2� O���D 	 C��r�� %� [? C�'�9 ��%�� C��  �A��  G�E�� ���� S� O��8 8� [? %2G� �9 <�S$ � �? ������� 	 �A�]�I 
����z� oG� u��6�.C��  �	 !2  PA� 	5  	� %� �%  �� ���N�	% [? C�'�9   F� 	 PGe $�;�4�� 8��� ���� ���� �A��  G�E. �S�  ���N�	% �9 �2N ���_�� 8� ��4� �2H %�  �� ���N�	%$�e�� {�f? C�� m%�I =��N X�H ��  ��� ��Tw� %��e h�:!%2� 	 [�%2N%2� P�� <%2� <�S�	%�� �A��  G�E �� � ��% �� �B	 ���E<���	% 	  �9�9  5��]I� 
 � �� �? <%2���  ��� PA�)6.(    
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������27  $%���1  151  H��A 2-  ;�,��D+��	���� �(2. �#	� �$%& �� ��� � 3$< ��B(@�� �. '. �%� +���.�' KD  ��2��<%����  pH EC Ca+2 + Mg+2 Na+ Cl- HCO3-2 SAR ���	%� <���	% 12/5/93  1/8  13354 25 118 116 4 4/33  ��^�� PD 12/5/93  2/8  30164 32 290 138 5/2  5/72       3#25- �(2. �#	� �$%& ��� � 3$< ��B(@�� �. '. �%� +���.�' �'�2 S����T:       3#26-  S����T:EC  '. �%� +���.�'��B(@����� V (8� (Taatizade, 2012)    -  W/��B(@#2��� ��(#:�#� #	� �$%&�  �XY� '.6�  � � KD 6!�Z�%�����   P4E 5��[? ����! C:! ����9 %� �S ����8��8 <�S P4E .C�� $ �U�D %��4� 
 � 5��]I� �� C�� OA�� �S g�� <��LD|2'� 5��]I� q��� �2N X��H� %� �;�4A� �� ��G�� 5�� o���� O�� �� 	  �2� �]6� g�� �� ��4��L;� ����8��8 [? ����! <	%%��;�4A� O�� .  �S�E �S. �%�� >��4E P4E <���2��9 @� ��F� ��  ]�� <�%�2� %�P4E lW� %� |2'� P��e ��f ��2� P�A�� %2G� 
��� �S �;�� 
�:! �� �? X����� q��� 	 $ � [? ����!�� �2�P4E ]�� �S�E .��! �� �S���r ���! )u��6� <�S g�����S  �� 
	�'�� <��LD|2'� �!%� �;� A� %��9 %� �% [? ����! ��4� P� F� �� 	 ���z� q��� 	 $��� %��e�� O�� %� . �2��^CB�S)  ����! <	% �� �'�� 5�� P4E110100100010000100000 HCO3- Cl- Na+ Ca2+ + Mg2+ EC PH ����� ل�  �	
رو���ی درو
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 �����) �*�  .�%�� ����8��8 [? x�S P4E ]�� �%�2� �N�� %� ���� ��2E C:! %�[? ����! C�� S 	 <��E�%� � ����8��8 <�S )Fetter, 1999.(   C�4e 8� @��%� m� $29[2�! 	 ��� X�H � 	 ���f ��� O�� �AS? <�S�H n� e�� 	 $��9 � �D ����! X�H %��A�� o���D ����� %� 	 C�� $ � ��8��� C4D c���.C�� $��� P�A�� �S���? <�S���w  �2� 8�  G�E O�� 8� ��I�E ) �G��consequent[2�! X�H �� <8�2� d�G���� 	 ( 	 ���f ����$��9 � �D ����! �e��  C�� %� @�� 56D oG� 	���S���? O�� )�2���  �� ���N�	% �� �S q��� 	 �]�% %� ���N�	% O�� C��:� %� 	 $ � ���N�	% <%2� 5��]I�[2�! C�4e�� m%�I =��N �� ��W�� ���f .�]�%  �A� 8� 
���� ��(� CI� C�'�9 [? ��8 )����8 �E�2B? k�2� <�S��D��� �A�� C��) �� O�� 
%2( �9 �Q��� @��<�S u��6� %� [? q��� 5��]I� <%2� �? ���2� . <	���D %� �	%8�9 P4E 5�� �FB�W� �%2� ��W�� %�<%2� %�  C9�^ ��4�[? ��;��_ ����8 ��8 <�S �� . ���       3#27- a��'. : ����#���(#:��L �b��'. : �(2. �#	� �$%& '. �#���(#: ���  $8%� 8� �%2�  �_ �S�� ��A�D$ � $��� ���� �;�% c2WN 	 �S.C��    $8%� �9 �%�� �2!	 ���� �A��  G�E %� <���8 <�S��� �pF�w  	 �Q��� �T� �� �;�� �pF� 	  �%�� �A��2�A� PA�) C�� $ �? �2!	 �� c�4G�� 	 `�^ 5S�9 h������7.( $8%� `�4�� C�� �:� � P�� 	 P�^ %� ��:� 5�� �S �� <8�� ����8��8 [?)  ��9Pollard and Aydin, 1988; 

Gross and Eyal, 2007() ��$V�	  �A�� <�S G�E X��H� %�]j�^ %��4� $8%� O������� .C�� C��S�h�i� <�S ��  �� ) ���6��� >	% 8� $��'���Nickelson and Hough, 1967 (  8�13  PA�) $ � CGT @�� $29 X��H� %� $�;�4��8 	 ( h�� k�2� <�S%�]I�JMicrovision  	Surfer7  	 l��y� $ ���E P����. �� $8%� ���� ��S C46� )���6��� >	% %� - 4�� @� %� �S 	 $ � ������� $�;� F� $8%� [�6��� <�S
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������27  $%���1  153  $ ��� <����� 8� @��S 8� $ ����� ��2��$8� �� �S <��E ��2�. � $8%� <2;B� �9 ��W�� O�� %�)C4�� $ �U�D �S  O�� � 8� �A� >	%7>	% O����T) C�� ���� <�SMarshak 

and Mitra, 1988.( ��r �9 ���? 8�$8%� <	�^ <�S �S O�_ <�%���� �E�%2N)  ����Ramsay and Huber, 

1987)( ��$8%� O� Z%� %2i��O�_ O� �� CG4� �S -

��� )��W�� �E�%2N  $��� <	% ��$8%� <�S l��y� <� =9 PA�) �2� ����� �E �9$8%� �? %� �9 ( �2^ �S  �	 !) �:�? o�� $8� �� �� $ ���E��%� ��r �� ���3 ��%	� ( ��. ���� $8%� �E��S O�_ 8� PGe $ � ����� ��W�� �E�%2N C:! ) ����$8%� <8	��� <��EC:! �� �S �:�? ��(� <��E ) �2�  S�2N 
	�'��Marshak and Mitra, 1988.(       3#28- �'����� ���9: ��+/-%�  +�,�-� .'��   �N�� PE <�S%��2��$8%� �� ��� )��2y� X��H� �% �S $�;�4�� %��� ���� $ � b6�� <�S. �S�  ����! C:![?��A�D �� ����8��8 <�S$ � b6�� �S.C��     3#29-  6Z�@� �� ����&���(
� +#$2^-< ��'. ��B(@�� �. '. ��3  �4. a_! `�I9: �� 3$< : �&�2b:  �� ���_! `�I9:�&�2  
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 �����) �*�   H��A3- +�a .��(�� �����B(@����� ��'.�(2. �#	� �$%& P��F� '. �'�B�      - �����2  �������) #	� �$%&� >�� 8� $��'��� ��  PA� <%��N��2 �� <����% �G����  
N21E%�9	8�� �7�T �2F( @�� ��D��� %� �A�� ���� 	 �w��T O�� �2F( �� ���_�S 	 <�S%��N��  %�2��S P��e ��%�� C��. O�� >�� <%��N�� %2�� n��	���S �%  %� ���� C��[2�! 	 ���
We ���� �A��  G�E [�f ��5��]I� . �9 C��6a ���� 
��2�% %� P�� %2�� n��	�� [2�!���� n��	�� 	 ���f�9 �e�� %� >�� <%��N�� `�% $ � P��e $ S��� ���) �� �� 
����z� ����� �G��! %� C��6a )$%��	% oG� ����� <%�LE%�� ����'� $ � C�� �9 ����� �? �G��! (C9�^) 5��% @�� �� C�� ��D��� �A�� ���� ��. ��� ����� O�� ����! �G��! )@�� Z8�� � � ��r ]��S @�� ��8 ���� n��	���e�� 	 �2F( ��D��� �A�� ����  .C�� ��GB�h	� � C9�^ 	  �% ��D��� �A�� ���� �� C�� <%�L;�2�% @������A��� %� n��	�� )g�%�� �� O�_ �F�2�<�S 2B	  $ �(drap fold) �� ����8 <�

(flap fold) %� X��H� O�� ��D��� �� ���. �F�2� O�� O�_�S P(�^ ���F� O�� ��� <%�L;�2�% 	 ��� �2F( @�� ��. ��� ����� %� �9 ����  �2!	 ���� �A��  G�E �%2� %� �%��)  
% e�w ��T 	 ����8 $8�� %� 8� �9 C�� �A�� `�^  	  G�E O���D%��A���� ��Lz� �% �S. �9  O�� �E� ���8%��A�� YGH 
%2( �? %�  �2�� ��Lz� O���D 8� �S 
������$ � h���� �I�  ���� 5����I 
 � �H  ��2� 21000  ���%��A��  G�E P9 	 �S 	 2�� O��8 <	% 8� �%  �9  � D�� )Talbot, 1978(.  ���� �A��  G�E `i�� C�4e �� 	 @�� 8�C�B�S $V�	 %2H )C�� $ � P�A�� $��� �9 <� ���� P^ [? %� ��^�%.�2� �� �Q^ [? �;�� 
%�G� C�� �? ��(�) �2!	��O��  $ �� `9 $�;U�S  G�E `�^ .C��  �%2� %�%��A���S � �9 $ � $ �� `�^ C�4e @� %  �I�a� �;�� C�4e �� 	 $ � `9 @��$ � )C�� �� ��^�S ���F� $ � �I�a� `�^ 	 ��I% C�� 8� `�^ O�� ����S .C�� $�2� %��e��   %�25 ����� �!%� )���E100 �� bB�N [? �� ��  ��2�36  h�ENaCl  �B�;_ <�%��2161  ��� �� h�E2��9 . �9 P^ �2N %� �% oFA� O������� ����� @� ��%�� 8� ��� ���� $2�B�� %2H  ��2�1667/0 ����� 	 @�� 8� ���28 �����) ���280 ���� @�� $29 <	% ��r�� ��%�� >%�� (��� �� `j�e C��6a  ��2�7/4 ����� �9 P^ �% �? 8� <��� )Talbot, 1978(.  C��6a �� <%��A�� O�������100  ��� ���� $2�B�� %2H%�  ��2� 2150  �A��  G�E 	 �2� P^ ���  < ��� ��1000  %� ���21000 �� 	 $ � P^ ��� %2H ��  � D�� P��9 .�2�  Stations Layers geometry1 N 50° W/ 78° SW2 N 30° W/ 40° NE3 N 50°W/ 78° SW4 N 50°W/ 78° SW5 N 50° W/ 14° NE6 N 50° W/ 30° NE7 N 50° W/ 30° NE8 N 50° W/ 30° NE9 N 50° W/ 22° NE10 N 50° W/ 30° SW11 N 50° W/ 10° SW12 N 50° W/ 22° NE13 N 50° W/ 30° SW
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Abstract 
     The most important structural factor that contributes to desertification is the appearance of 
salt domes. Due to its solubility and also the effect it can have on the quality of water and soil 
resources in the surrounding areas, its study is of special importance in agricultural projects and 
natural resources because it will reduce soil fertility and expand deserts. In this study, it has 
been tried to determine the quality of surface and groundwater and also to study the factors of 
geology, morphology, salt dynamics, and tectonic fractures around the Dashti salt dome and its 
relationship in desertification. The thickness of the salt column in the Dashti salt dome has been 
estimated at approximately 2,800 meters, and salt glaciers are affected by the topography of the 
dome (northeastern-southwest) from both sides and laid on the surrounding rocks. For this 
reason, low sediment is constantly threatened with contamination. Examining the dynamics of 
the dome, it was found that the balance between the amount of supply and the lack of salt in the 
desired salt dome is always established and plays an active and permanent role in the expansion 
of the desert around it. The flow of groundwater in the aquifers of the region is mainly 
controlled by the permeability of tectonic joints and faults around the dome and confirms the 
effect of the dome on the salinity of groundwater. Close activity to the surface of the Dashti salt 
diapir before the orogeny of Zagros is an important and fundamental factor in the destruction of 
the Kangan anticline soils and the expansion of desertification. 
 
Keywords: Tectonic joint, salt dynamics, water quality, salt diapir, salt glacier.   


