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Abstract: Acid and saline seeps are an increasing problem in most parts of 
the World and Australia as well. They are areas of bare soil or reduced crop 
production. Recent laboratory, field, and remote sensing studies have 
explored the use of visible to short – wave infrared (VIS- SWIR; 400-2500
nm) reflectance data for characterizing the mineralogy of mine wastes, 
surface mineralogy of acid-saline affected areas and for evaluating waste 
impacts on hydrologic and biologic systems. Seasonal surface sampling 
through topo-sequence of the study area and analytical results of XRD, SEM 
and VNIR indicate that morphological and mineralogical changes within a 
natural acid saline seep affected landscape revealed that seasonal differences 
in surface mineralogy. The visible near infra-red (VNIR) reflectance spectra 
of the surface minerals from unaffected, salt crusted and acid seep areas, 
showed spectral differences expressed in the VNIR region due to absorption 
bands of iron oxides and hydroxides. This difference in the surface 
mineralogy during summer can be readily identified via multi-spectral and 
hyper-spectral remote sensing methods, and therefore regional mapping com 
be done for identification of surface mineralogy due to spatial and temporal 
distribution of acid seeps, which has caused degradation of agricultural lands 
is suggested. 

Keywords: Acid saline seeps; iron oxyhydroxide; reflectance spectra 
(VNIR); Southwestern Australia.

No. 1, 1386/2007 Spring & Summer

Archive of SID

www.SID.ir



 ��� ��� �	
���
����
) nm��������(�� ����
� ����� �
 ! �� 
��"���	
��� #$!� ����%�&�'()����( ���	
:��*�	+�� ,	- ,��. (

�/�0� �1&2(
� ���� ��	
��
	
 ����� ���� � ������ ���� ������  �!

"���	#"$� %&'�:raghimi @ yahoo. com

34�56: %��   �)  �*����+    ,� �-�!� � ��� �����  �� �". �����      �� /.�01� 23 �� 45"�� 
	#���           6.�-7 ,� ,� %!� �$�	#!� ,�89 �� �*9 :;�   <9��   ��=�� <=.	>7     �����=� �=) �
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  ��	#&
 4��C ,�   ��7�� �)-�.�	1 �� ��   �=F	� ��� G      �=7�� H�=�  I	=!�	1) nmKLMMGNMM (

��	�          	�PQ7 %A7 ��-�� -.�� ���� �AR! �*��� �.!�� #��  �-�!� ����� �*     ��=.��� � 
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%>.�  ��� � �!��      �� 	PQ#� W��� �� �!��%��  ��� ����� �) �     4�	��V7 	���� �-�!� 
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 ,�$R� �������+.*��XRD  SEM  � VNIR  ���� �-� �. �	"�8�  *�+ ���F7� -  ��	=[

 %!� ,#1	
 .  \���7��� �F	� G I	=!�	1    ]=.�0� (VNIR)   ��=� ��    �� �AR=! �=)  W�=��
 $��7 \�#>�� 1�	
�'�7 �            ^5#=D�  �=)+ �)-�&=���-�) � �-�&=�� �=)���� T_9 `�$� ,�  

     �� �� �@>�� �U��a	#&
VNIR  �� ��� -)� .   ��� �� ^5#D� �.� �AR! �!��    �=� 
���) b�D  ��   c�� W.	� �� -���7   � -=�d �E�=!��� �=)  � �=U� �	=1  �=U��  ,=� �e=.� �� 

�#&�7    �.!�� ��� .�.�	���   ��� �.!�� �          ,=� %�&=� �AR=! �=)     � ��="� /���	='
����   ,�%��       	>7 <�! ,f �-�!� � ��� ����� �). �� <��)� ����f �     %!� �-�  �'

�	� S�)��D,�  #!�� �.� �� �� ���7 ��,�;�,�3� ����	� �� ��U#!�	��.

37�8 �4�9 ��: :c��	7  ��� ����� �) �             �E�=! \=��  �=)+ -�&=���-�) �&=��  �-�!� 
��7��(VNIR)�$�	#!� ��	g T��9  .
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 	�PQ7 %A7 W��� �AR!*#���	P� ��.��� � �-�!� ����� )� ��� -.�� ���� �.� 

S#&�! �)T+!���� � .!�� %&��-�  %!� ]p 7 k[.
  ��� �.!�� ��	�    � ,7U$�=! -�=!� �*�D  ���� �-�!� �*�D �AR! �) ,=$>� -

)� ��� ,� )-�U$�! �� ��g ��-�� )�� �E.� �AR! ,.��P ��f    �=�A� �)	���=� �� -=�
 r.�	�pH � sD �*�
e.� \�� ��7��     �=7�� H�=� = �=F	� ��=�  I	=!�	1(VIS-SWIR)
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  ���7� ,�
 ��       ���7� ��� �� 2;#�� � . �0�1 �)   %���$ � �0�1 �)     �=E.� ��=)�	8) �)

��-���]N 7 j[ .�*�#�	!�� ��-�� ���� �� *��. �� �D	� �U�� />�    = �=F	� ,�3� �)
 ,� ].�0�I	!�	1�3� � Z   = �=7�� H��  I	=!�	1 #&=)  ,=� -� =��  2�-=9 	�p Z=�[   =� \=�� 

��� � ���7�� � ���	#"$� �)-���'�� ��� �� ,���	� �)-���' �� �) -)�]q[.
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pMMMGyMM����� ��-���)+ ��3  %�!��9  %�7�
 %�78)

pNMMM �.� ��_9 ����OH/H2O2���U�+4"���!���1� ))

pqMMOH4U$�! �� )%�!��9

pyMM H2O )T+(4"���!���12���U�+ � )T+ ��3 )
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  #1	
 ��	[ �!�	�-�]i[ .���-��.	�
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 ,=� %=�78) %�&=� 
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\��     %1	
 4��C ��7�� 6�!]pM[ .  ��� ��� ZR���  s=D �� b=.	1 �)-�&�� �!��  � =)

r�A�                 #=!�� �.� �� ,� %!� �!�� sD S�� �� S*� ���{�� 0�� sD a-�)� `�"�7 �)
���    ,.? �� �)+ -�&�� �!��     \�� � ���. �!��� I	! �)   ��	=[ �!�	� ���� ��7�� 6�!

  %1	
]pp[ .   �E�=! ��� ��8� �)�	��� � %�$�
� �*�!�	� ��     ,=.0E7 ��	=�� ��  �=U�� �	=1
 �U��)ASD Fieldspc Pro FR ( ��	#&=
 �U�� �)���� ��3 u?�8�� ,�    ,=� %�&=� �	=7

S#&�!  �  �E�!��� �)  T_9 �.8�
�0� ,    ��� S) ,� ].�0� �)     	._' �"�� �� \�#>� �)
�� %!� �-� ��U#!�  ��!]pK[.

%�� �+ Z�$R� � �.!�� �$�	#!� ��D�� W��� �� ���&� �� �-�!� � ��� ����� �)
��%!� /.�01� ,� .%�� �.�sD `�"�7 �� ��C� `�� ����� �)�) ,7U$�! -�!� %!� .
���� Sg	.	1 �f��! `�"�7 ,f ��<$g �)-�. 	P� � )� -�!� �*�D �R�A� %&.� 

���D ,� �$�	#!� ���� ��3! />� �� ,7U$�!,�$R�   %!� �-� �!�	� �$�sD  �)
g W��� ,7U$�! -�!���3! 	� %!� ,#1	
 ��	[ ,9�7 ���� u�	�D� ]pk 7 pL[ . T��9 ��

�!� �*�D  �$�	#!� ��	g`�&�#' � ��[�� ,7U$�! - ,#D�� ���D ,� ��3! W��� �� ���
�-��-�  %��!� ���� ����� �)�-���� �� �����	.� �*�+  �� ��.� 45"�� <�! )

���� �$�	#!� T	g T��9 �� ������ �)� %!� �-]pj[.
sD ���� �� 4�5�� ��-;1 `�$� ,�/>� �� ,7U$�! �-�!� � ��� �)g �)��3!	�

 � �$�	#!� T	g T��9 %�� 0����D ,� �-�!� � ��� ������!�	� �-�� a,;R�� �.��  . �
�!�	�!�� ^-) � �.��� )��� �AR! ��)�	>7 .����f �-� <� �� 	PQ#� ,f 
%&���� �)���� �-�!� � ��� ,sD � �).� � ,;R�� �0�� �	��f � 6�! \��7�� �� 
!���.7 V��@1 4�	���� ��)�����f �	>7 .%1	
 4��C �-� < .

��� 3�>+�� ?��@�2A 8 �BC!��� ����
����

.0E7 ��	�� ,� �	�� ��� ,� ,9�7 �Z �R�A� r.�	� �� 4�U#� � 0����  T�D /.8� � %[� 

 ,)�pyiM �U�� ,.0E7 �)��	�� %�	� z�7��� �.	� � 07�� �-�&"$� ��5�� 
)Analytical Spectral Devices (-���8� z�!Q7 ��-�$�7 ,� W1�� �  \�� ��#!�  6�!
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�U�� �	#&
2��)KLMMGkLM	#���� 
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�-9  �-����	! TE

���� }	�N/p 	#���� )nmpMLMGkLM(K 	#���� )KLMMGpMMM(

/��� ���pMM���� ,��P

-.� ��0�� ���� ��	�� ,� ��#&�fore optic) (����N/p	#� 

��� � ���-��pk×Ky×kL�#�! 	#�  K/q�	
���� 

w#$� � �	� � 	8�k %�! /pK%$� 

�-� �$#�E.�pj%�� 

H�� 2�� %[�nmp±

��	"7 `�[ H�� 2��nm0.1±

�	"�8� r�A� ��&� %���� �yMGpM-C��  ���pMG 7 LM�#�! ,9�� ��	


s�� %� 	7�����c���	' ��01� %>!  ���#�'	
800MB ]&.� ��) 16  %.��� k,L ]&.� �'51AC Power

 D5%=� 6�! \�� ��#!�  %"�!�-��1 ��7�(ASD Field Spec Pro FR) �+ 4;��#� � ]pK[.

ASDاستكپرومتر 

مرجع طيفي

گاليبر نمودن
ظرف نمونه

پروب

كابل

فيبرنوري

كامپيوتر اتصال يافته از طريق پورت موازي
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;R��Z ���� �!�	� ��-3 �� pMM �[	� 2�� � 4	' 	*� �	#����� ″Mp′Ny� ppj }	� � 

 ����9″Nk′pk� kK %!� ,#1	
 ��	[ �$�	#!� T	g  ��	g T��9 �� 2-#!� 0�>�+ ���3 �� 
) `"�K .(;R�� ���) � T+Z�  ����!�	�,��	#.-� �.��) � T+ r.�	� ����� �� � %!� 

���� ��C� �	���,;R�� �.� �� ) %!� ���-�7	� � ������ .
���� 	�� ��;R��  �!��Z ���� �!�	���! ��%!� �-� `�"�7 ����+ -�F�#���	
 �) .

 	�� �� ,;R��%>.� �����!���-��� � �#&' �����   %!� ���)� ,�7 �) ,�/>� �.?� 
 ^C )��)� ,�7 �.�%!���� ,� � �� ��-A� ].�� �)��� . 	#��� �� �-���' ,;R��

 S�>{ %�$�
�%!� ,� �+ W8� �)
 ,� NM �� 	#� />���� �� ) -!�]pi[.

  D5%�  1�	V9 %��[�� �� ;R�� Z  ���� �!�	� �� pMMf �	#����>�+ ���3 ��  4	' 	*� � � 2-#!� 0
'
-���	�,{�� )�AR! �,;R�� z�"!�'�7 �� .
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 ����	�%�	!���� YR!  ,;R�� �����  T+ r.�	� � ;R��  �����	.� � �AR! �)Z
 �����!�	�%!� �-� S�&;7 />� ,! ,� z�"!�'�7 2�� ��  . ,#1	�� ��	[ 	�PQ7 %A7 />�

 ,;R��  	���+ ��[�1 />� �� �%����� �� ����� Z<��  ;R�� � Z � �8F�� ,#1	
 T+ 
 ��� 	#&� �� �[57�)`"�K .(,;�� �.� ��3!	�g W��� �� ���D ���� `"� ,��� �-��

 � �$�	#!� ����%��sD � �-�!�  %!� ,7U$�! -�!� `�&�#' � �)]pk[.
 z�"!�'�7 2�� �� ���� YR!��S�&;7 />� ,! � %!� �-� `"�7 ,��8�  ����	�

AR!� � sD I	8���	� XD �Z�$R��f �!���-� �E�� �#&�7 � �#&�� `@1 ��  .
,��8��89 �)\�� � �AR! �-� ���+ 6�!��7��%"�!�-��1 

(ASD Field Spec PRO FR) �� 	#&
a H�� 2�� kLM 7 KLMM���-�� 	#����  �	�

�-�- .��8�Z	#' ^	v �� �-� ���' �,� u�-�� ,�  4��CS.[ ��� 8
Z� ,� ?� 4-� �!87 

 ��w�$) ��? �+ 	.� ��pMM7�� � ��	[  ���� ��9� ���� 	��1 `�� ��	� -� ����)  `|�p.(
 ��]. z����1 z".��7	' c�	' )Xpert400 (��	���� �.!��  �)����8� 	�&U7 � )
c�	'6�! z".��7	' (XRD) �)��01� �	� � pc APD-� ��U#!� z����1  .�� �D	�,��8�  )

]. �� ��U#!� � ���	#"$� ��"!�	"�� ��� ��(SEM, Joel 3300) ���	#"$� %$3 �� 
.0E7 � ,.��P � ,#�
	�Z z".� �7	' �w	�� �
-��' (EDXA) ���� �!�	�%1	
 ��	[  .� ��. �

��#!� )] z".��7	' c�	'(XRD) ���	#"$� ��"!�	"�� � ��� ��(SEM)[��	� �.!�� 
��� ) 6�! \�� 6.#� -�.Q7 ���7��%!� �-� ��U#!� .

F'
#%��	
 8 
     �+G	>� ��	0 	�HI� #'� JKA L���(:   ��=�� �.� YR!      ��0=U�� � �=7�	� �� �-�=��' =) %=!� .

   ,!� />� �.� �*�D   ])	
 � �!� ��  �)I	!      W1� �� ��! 7 B ���� ��	[      6.�-=7 ,=� ,� 
,"$  �)I	!  ��*[ 7    �! ,� `.8#� ��  ��� � �     W1� �� ,���� �)C  �=� �-.� -��=�)    �� /�=�
iM �#�! 	#� .(         �#&=�� `@=1 �� �����	.� T+ ��R! � <$g ��
 �*��� ����=>8) -=����  .

])	
  ,"$ � )        -�#&=) ]�1��� �&����� ,{�� 4�U#� �)]py[ . ��=�     ,=.��P �=)+ �=) 
  ])	
 �� <$g %�78) �E.�-7 4�	��V7 =� `.8#� �) , I	=!     �� %=�7�
 =7 YR=! ]=.�0� 

,"$ �� W1� ���F' />���*[ �)�� ��� �� ��-)�.
;&�(M �
#K� �N�O� )����( PC
 ��:(;R��  �#&�� 2�� �� Z �%�� r.�	� �� ����� 

,#!�' � :��>� ��� ��! ���� � �
-�+	� ����� � ���� x��� �)�
 /��' ��-� �)
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-�#&) ��� �	#&�D . �� W��� ��8)  �#&�7 �%�������   ��� ,� �	��8�d]�D -
-��,#!�' ����� � ��*[ �) ,� `.8#� ��I	! `[�-3 � �	#&�D � %�� YR! �� ����� 

#&)-� .	#���;R�� �*�>� Z �%�� ,� %!� �)�
 /��' �� ��� � %>! ����� 
�� �-)�� �+ ��� �[-�D � ���� /.!	1��� . W8�� �.��#�! -�d )�� 	#�%!� � 

,���� <�� 2�� ��9 ��  )�. ,� %�� ����� �� 4��C�	�
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