
)����� �	�
��:��/�/����
��� ���� :��/��/��(

��� ����� 	
�� 
�� � ��� ����� ���� ������ ������ ����� �� ���� ��� � !�"
#�$�%&� !�'��( �)&��* +��
, 

��-�& !'�"  �.,*�'�0� #���� ! 1, 

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

2 ���:/�. ) 0(. 12��� �� 345. �� �6
�7 *�# �8� �)!7 ��$9.) �� ��:�� !� ;"�< �9%=> ;$?7) +) *��6%+�) @�AB2 �8�#� .
/�. D
) EF46G� *H"!�  )!
) �� �#  4	�� @�4I �� �� �	�
��4% .���!� �� /�. �#*6
�7 �*��48$> �89	!�J K,!�� +) �L48�M

  �N��	�  �9�!�% &��O9�) �%.;
P� , �9�42� *�#�
��!> �
�) Q$R!R �� ��:�� 0
,�8�) 0
H� .!8� �
�8���% *�8#��$G� S�8�)
/�. ���T �)�GR ���
!
� *�# �
F /�. �6
�7 16A �� *�#�U����VU, �U�&�� �� D$8�+ W:� +) *!9� �8��.�,� +) X8I�< **

��4� *��4$> �
����% ��9	!> �)!7 .����46� Y-
) 4R!Z [)!Z ���" �# ��� *�#�$-��4'$��Z ��$?
)��$9-6�) ��8$�$�4\�" , �
!?"
 ���% &�#�(� ./�. �� �6
�7 &��6% ]���" ����$-��4'$��Z L42!� ^
)!% �� �" �(� &�
� , �6
�87 /�. D
) X$-(R  ��+ !R

 �� &�)� �_�� �$9-6�) �� ���" D
) X-% !$$`R �
 , X$-(R a�A D
)!�����4% .�8-
!9-�) �>����8��bc�� !89� !8� Y�86
+ �8�� 
�6
�7 /�.d&)!6# �� e%�%�'� H
� �� �$-��4'$��Z ���" ��
+ !
���� H$� , g> �4M, +) �"�< �(�,� ��,!9-�) h4-�,!-$� *�#
 0(. ;$?7) /�. �� ��
��� �� /�. D
) X$-(R  ��+ �� !R��) !'
� �6
�7 *�# .&H
!'�8�  )H$� !$i�R !'��(� �#,jZ D
) k
�9� !8�

���!� �2 /�. l!	 , X?. �I��*�#��
� H
� ��) �9.��%.

24�� ! �5� !�":/�. �6
�7 *�#m*��4$> �9	!�J K,!�� m�$-��4'$��Z m�9%=> ;$?7) m �N��	� .

6, 7, 
/�. /�. ��6
�7 *�# +) @,�8O9� ^
)!8% �� �" ��9�# �
�#

D$�+ D
!
� *,� �?G	 ^
)!% �86� �8#)Paleo Landscapes (
&�% X$-(R ��) .+) �.!� D
) /�8. �8#*6
�87 �D
�8�T �8" 

&�,�*&�!" ��!NR )� ;$?7) !$$`R , *+��"�. �#)48% *)�)� ���)
 #�8> , &�!8" !in89� )� !'
�6# �" ��9�# *+��"�.�!i) *�8# 

� ���J �� /�. �� oA�p� @�4I�&���� *�M)��� /�. D
) �" �#
��/�.  )4�A �?Z *�# �� �9.��% 0$9�P ��4% ]q[.

 )��-6# ,  49?9� )qrrs(/�. *�8# 6
�87 �Z8� )� �)�8
� �
/�.  )4�A !" �	!G� �
�#��D�49�$t?Z �� �" �,�
6
�7�!R

, &�4� �9��), ��8%�� &�8% X$-(8R �8?G	 ^
)!8% +) @,�8O9�.
/�. D
) �� �
��!	  )H$� �#X$-(R  ��+ +) �8R  �8%  48�" 

��) &�4� H$T�� .�6$?7) ^
)!% !$�OR �9�8�), �8� /�8. *�8# 
6
�7��7�� �&���)Exhumed Paleosols(���RB-(� &)!86#
���) �" )!T  ��+ u42 �� /�. D
) , &�)� v� �6$?7) !$$`R-
�# %�� &�!" ��!NR )� ;$?7) D
��T ��) D-6� ��.�6� )=�  )48R 

�42 �� �8$�,) ;$?7) 1$7� *))�&�8% X$-(8R  J �� /�8. �8" 
*+��+�� ��)!"��&�,� +) 0$�)�8" �8-�
) �� ,) *�8# �86$?7

&�48888� !R�)=8888>!$inR�8888�) �48888M, a�8888��) ���)�]x.[��

∗DO?R �u4t�� &���
4� :�zV�z���{U{!��6� �:�zV�z����Vz��-$�,!9-�) ��Z :farpoor@mail.uk.ac.ir 

|��6% �;#�+4� u��V �9��+ ���}~OI +) ��{� �R���



�4Z!	��)j�  )!
)  )!
) ����% ���" , ����%�4?� �?N� �{�

 12��� �"!< �� D$�+ *�#�9.�� EF46G� H$� /�. *�# 6
�7 �
 4	�� ,�)� �4M,��� �*�42 ����� �" /�. D
)�#@�8% �� 

�� D$�+�9��), �9.����) ]d�e[.
 )��-6# , �4Z!	)qd�r (/�. ���!� �� 0(. ;$?7) *�#

 �#��� !�%��" ���$�� �N$9� D
) �� 1	) �� *�#�16A +) �" 
sc �8� �,!8% *!96$9��� �86� ��48% �8�)4R 8�"  �8�+ ����4 

�%�_�) &�% �%���
+)!�� @�4I D
) �� 18	) D
) �9�
�� )� �8#
 /�. ��*�# �
�M H$� ;$%�� �9%)� .��D
) �8��!� �8" �8# �� 
��:��* ��OI) �!% 0(. �	!> a�N�) a48?G� 8%�8� �8" �

X$-(R  �-�) )4# �< +) �$� �-(. X$�� 08$?$M�J 18	) ��
 ��+��L42!� ;$?7) �� 1	) D
) �4M, , ��)�� �4M, �98%=> !R
�_���� &�)� �4% ]b[.

 )��88-6# , �
�88��)+�7)qds](+) Y88Z�
488M �88Z*�88# 
�
��+J , �
)!~I *�#�
�$6$%4�
H$	 m�8?6M +) ���8. �8��

�9.�����4$R�8� u��8_R �$	!� , S� �I�� ���L48�� *�8# 
Y��/�. 6
�7���:�� �� * �>!>  )�4.��#������)�  �(� 
�� /�.*�# 6
�7�!	 X$�� �� )�. *�#��
 *+��8� �8� X8���R 

�8
F �� �_�� *!9($� Y8� *�8# ����$8�� EF�869<) ,^
)!8% 
LJ ,�
)H�8� �8�� �8��J X8���R , [!9�8> �� �Q���� �
)4#

��) �9%)�]�[.

�#)4% +) �- ��
� H
� ����%/�. *�# 6
�87�12�8��

 �6$� , 0(. �%4Z �0(. ��)�"�. *,� ��� *�# , �8# @)��
 D%���" �%�� ��)  )4�A ;�� *�)H�*)!� ^
)!% !$�OR a48�-

����% ��) &��O9�) X��7 �9%=> ]s�r[.+) &��O98�) �8� [,�
 ��
� H
� �8���% �� �98%=> �8:$~� @)!8$$`R *+�8�+�� �� 

/�. �#*6
�7 ����!� �*�#&�!9�>*)�8�) �89	!'� @�4I .
),�9�)4
!�)xccq (�6$� , 0(. �<)4� �� ��
!	J L!� 0(.

 �%4Z �4M, �� *�#&�,� �4p< �� )� �L42!� *�# �86$?7) !R
 D8�4�4# X8\),) , D�49�$t?Z �� �9�8�), 9�8�)� �8�) �]qc[.

!'�4�)xccx(�����!� ��
� H
� *�#����% /�8. �� *�8#
4-
H-�4$�����%�_�) ���!� ���>��T *0#J �
4��i *�#  �(8� 

u42 �� �" �)�ecc�9%=> u�� �)H# /�8. D8
) ��8# D
�8�T 
&�,�*L482!� &�!8" *!�8� )� u�8< +) !8R �8�) ]qq[., u�88_7)

���R�� )qrrd(�����!� /�. *,� *,�8#��  �8��$� L!8� *�#
K,!�� �89	!�J *�# �
�8�!	 �89	�
�+) &��O98�) �8� [,� H8
�
��
������% &,BA 8OR !8����98%=> ;$8?7) ^
)!8% !$ ��)48R 

!8$�� *+��"�. *�#��
J!	 �8%�_�) )� Y$?$8� , S� �08#J 

���!" ���!� ]qx[.
 )!'(#,jZ ���" +) &��O9�) �� �O?9�� �8���% /�8. �8#*

6
�7��&�!" *+��+�� )� �9%=> ^
)!% ��) .EB�� D68� �8��!�
/�. *�#6
�7� 4	�� Y� �� �8# �8�?# *�[)!8Z [,� �8�-

488R!Z �N�88� Y88-
) �88" �)�  �(88�188	) *)�)�  4	�88� *�88#
���" )4# *�# ��4� !$�� *!9($� &�
� , �$�4-$��, ��$�4?
�4�

 �� �_�� �$�$�4\�" �
F *��9�8# �
F�8� Y8� ]qd[., !89$Z 
 )��-6# )xccr (���" ���!� �� ����% 1	)  4	�� *�# &�8% 

6
�7���$�� �N$9� D
) �� ���"0$?$M�J 1	)6
�7��_�8�
 !9�)4M 0$?$M�J 1	) ���*!896" �$9-6�) , !9($� �$�$�4\�" 

 �(� �" ���)� �#�&�*�" ��) D
) /�8. �8#*6
�87 ��8~R 
L42!���$�� ^
)!% !$inR �9%)� �)!7 *!9($� �>�
�)4# , !R ��) 

]q][.
, !'�,!��,�� )xccd(/�. �� �")!8� ��!� u�6% *�#

 /�. �� &�,� �" ��9	�
 ��� �
�# *!�8� )� �����
 �!� *�#
&�!")��.&�,� D
) ��:�� �� �#*�&�% ��
 482!� ^
)!% ��L!8R 

�$�$�4\�" +) *!i) *���� �)4� �� �-�
) �� �M4R �� , &�4� &)!6#
 &�(8� &�8
� &�,� �8� �8$�$�4\�" ��8
+ �88�),)!	 , �4p8< �*�88#

L42!� �9%=> �)� �_�� ��) &�% &]qe[.��!#u�<���!�-
*�# ���" ��� ����% /�. �#*6
�7 �/�.  4�6# H$� *�#

  ��+�4�"��^
)!% ���!� �4��� �� ,&�'9��. �8��J X$-(8R 
��) *�,!� .���"  )H$� , �4� )=� +) *��$�8� !'��$� ��� *�#

�>j
, �9��), *�# /�. X��-R , X$-(R �� �98%=>  ��+ �� �#
 ��
!
� ;$?7) ,��) ]qb[.

L482!� ;$8?7) �48M, �� �9��), �#)4% �� ��8�  �8�+ +) !8R
�9%=> ���!� �2 *H"!�  )!
) */�. *�# ?9�� �8���% �8O

 &�% [�)H> ��)]b[.�8
F �8-�
) �8� !�� , /�8. o8?9�� *�8#
&�� �� L488�� !88� �889	!> �)!887 *K,!88�� *��488$> �889	!�J

 �
48M �Z ��  �N��	� D8
) )=8� ����8% �
�8���% �8$�,) *�8#
 /�8. !8� �98%=> ;$8?7) !$i�R ���!� *�9�)� �� �#,jZ *�8#

��:��  )!8
)  ,+ �7!8% L48�M �8��  )4�A ��  �N��	� *
�/�. X$-(R  �-�) , *H"!�#*6
�7 ��8�:�� �&�8% ��8
 *

�% *H
� �
�Z .�X$-(8R �'�48'T ���8# D8
) ��  �$�� *)!�
���88" �88>j
, ��88�� �88���% �88�
� H88
� *�88# , ��88���%

 ��,!9-�) h4-�,!-$� /�. *�#6
�7�K,!�� !� �7), �9	!�J
 �#,jZ D
) ��  �N��	� *��4$>�	!> �)!7 ���!� ��4�.



�?M��&��6% �V �9��+ ��z�� ����% ��
� H
� , ��� ����% ���" �X$-(R �'�4'T ���!�. . .�{z

	�89�67:�, �,��; 
��:��*��4� ���!� L4�� *,� !� *�# �9	!�J K,!�� �8�-	)
���.�,� **��4$> )�?A &�)H#�% S�_A ( �98�!�% L4�M ��

 &4" �� L4�M +) , ��)� �)!7  �N��	� �,�8~� �6(8T!� *�8#
 �8� �48%)X-88%q.(�8�:�� �88��!� ��48� *�88$G74� !8�� +)

 u42 D$� �
�$	)!`M *�#'ceºeb �R 'qeºeb �!A ,*�8# 'c�
ºdc �R'q]ºdq&�% �7), ��).

K,!�� �9	!�J *��4$> �/qsd ��)� �G8�, ��!� !9�4?$� .
��OR�) K,!�� �9	!�J �OR!� �<)4� �� �
�� W:� +) ��48�M !8R
�,�< xccc ���6% �<)4� �� , !9� qbcc �8�) !89� ]q�[,

 J ^�49� ��G% )&�8A�7 �R S)� �?I�	 (�,�8<xr!9�48?$� ,
 J ^�49� Q$%s/x�I�� ��) .���.�,�**��4$> )&�)H#�%

 S�_A �?A (K,!�� ��&�% ��
 �9	!�J �8�) &��,J �4M, �� )� 
4< �����G�, �� *) e/]d] ���)� �� ��!� !9�4?$� *���6% 
&4� �� , �6(T!� *�# u�6% �6� ) �N��8	� �%� ( �8
!M
��)� ]qs[.X-%x)� ���.�,� �:�� +) �
�6% �8�  �(� �8#�

/�. �$G74� �" �#*6
�7 ���) &�% ��(�  J �� .
�6�� X�)4A +) �-
 )4# , LJ��) ��
)!	 , �4� �� �" *�#

 ��) �)=>!$i�R /�. X$-(R .���!� *)!��'�4'T *)4# , LJ 
&��O98�)  �N��	�  �9�!�% ����%)4# &�'9�
) ���J +) ��:��

%&���).[��8� D$'��$� �8�:�� �� �/r] $� �� !896$?&�,� *
����+ se�qd�c &�48� D$'��8$� ,*�8�� ��F�8� ]/qs �8M�� 

�)!'$9��� &�% [�)H>��))� ��!"  �9�) ����%)4#  ��+��
se�qd�c.(;
P� �
��!> ,��:�� �9�42� Q$R!R �� , 08
H�

 ��) 0
�
�)]qr[.
D$8�+ !�� +) �8��>��Z X��8% �8�:�� ��8���% ���8Z *�8#

 �	!�J K,!�� 4M *�# ���Z H$� , �6
�7 ,  ) �?$� , S� *�# 
��@�4I �8-6� �8?~� *!�!R)48" �8� �9�8�), ), D�49�8$t?Z
#4D�4� (��) .D�4t��Z �� �9��), ��� ���� �[!� �)!�4?'�"

 ��8� �8��� , )!�48?'�",!-$� H$� , D�4$�4'$�) ,H8�!7 *�8#
�� &�
� ��:�� �� ����� ��4%]xc[.

&�� �� �,�< 16A �� *)�e!9� ��
F ���T �8	�� , ��� ��
 �" @,�O9� ���T �!G� ��. �8�
!
� &�)48
� �� ��8��4� D8
) *

&���
����% ���8% .��8. D8
) +) �8# [!9�8> E�9_�8� ��48. 
�)��4.!� ��� �� �8��J 186A , ����8� �8�, &�� u482  ��8�

��$� .�4��� �� /�8. �8��!� *�8# 6
�87 ��8
F ��8�T +) �*
 4	�� ��46� *�)�!� �% .���8�46� &,BA &��48�� �8�� *�8# *)

 ���!� *)!� �8�
� H
� *�# �8�,!9-�) h4-8�,!-$� , �8���%
 �888%)�!� H888$� �(888�,� ,�888� X888�9�� &�'(888
��+J���888%.

���<��:�� �$G74� ���.�,� , �9	!�J K,!�� !'��(� ���!� ��4� **��4$>  �N��	�  �9�!�% L4�M �� �7), )+) �_�� Google Earth(.

30° 07′

30° 14′

56° 05′ 56° 15′

6���'�� 2�'

#�$�%&�

N

� ي�در�
��وط ا����



�4Z!	��)j�  )!
)  )!
) ����% ���" , ����%�4?� �?N� �{V

5 m

Ll�
���=�$G74� �" ���.�,� �:�� +) �?" *�6%/�. *�#6
�7 ���) &�% &�)�  �(�  J �� :
o�) (/�. 6
�7 �q16A �� qeD$�+ W:� +) *!9� �L(/�.6
�7�x16A �� xcD$8�+ W:8� +) *!9� �l(/�8. 6
�87 �d186A �� ]e

+) *!9�D$�+ W:� ��(/�.6
�7 �]16A �� ecD$�+ W:� +) *!9� .

�����!�"�"�����,>* 
+) YZ 0(. �!" �8�46� �8# )48# �8�  �8$�4" ,�8��J ��8I�� 

08�) �8�  �!8" 0�) +) YZ )� &H
!'��x@�48I �8� !896$?$� 
6N<�$$GRD&�46� ,�
��+J *�# �-
H$	 u46G� ��
�$6$8% 
*,��) ���J�	!> a�N.

+4R�
&+)��) *@)�� ��[,� ��$Z ]xq[, *�$8�) @��7 �
�>����88��&��588A �88-
!9-�) */�88. ��_88%) +) &��O988�) �88� 

�>����88�� , k�88��$�) u�88�JenwayD$88$GR ���88% ]xx[.
&+)��) @���!" *!$> � u��G� ;$�?"�[,�  4$�)!9$R �9(>!�,
&+)��) �	!> a�N�)  49�) [,� �� /�. g> *!$> ]xd[.

*)!� ���!� , u48?~� �B�) �=< ���� ����% ���" *�#
  4�8-M [,� �8� &�8��" ���6$� �)4�)qr�e (, 08
!9$" ,

h4#)qrbd (�% a�N�) ]x]�xe[.S� ��� *+��)�M +) YZ
 �H8
!> H"!� &�'9�� 0
 �� �8�46� !8# )�;$�8�R �8�� ,� �8� 

Y�� , ;
�!"�-
)� ���J +) *!8'
� , u�8�!� ;
H$�� �
!?" �� 
)� ��_8%) u�8�!� ;$��9Z �
!?" �� ;
�!8" ]x][.��_8%) +) Y8Z

��46� �� S� *�#Mg ,K��86$R �;
H8$�� �� ��_%) ��6$R ���T �
*�8�� �� �
��!> ��6$R , �;$��9Z �� ��_%) �u4-$?> D?$R)eec 

�M�� ;$��9Z �� &�% ��_%) *�#�
B�) *,� �)!'$9��� *u�6A) 
���% .8� Y-
) 4R!Z [)!Z *�#�)�46� k�8� [)!8Z +) &��O98�) �

u�8� !",!� Y-
) 4R!ZD8 Advance  �� Y8� ��8# H8?	 �8� 
P�9�,kV]c  �
!M @�% ,mAdc �9	!($Z H"!� �� a48?A *

���% �$�R  ��!" �:$~�.
��46�  �!" ��_%) *)!� �8��!� �82 �# �8�
� H8
� *�8#-



�?M��&��6% �V �9��+ ��z�� ����% ��
� H
� , ��� ����% ���" �X$-(R �'�4'T ���!�. . .�{U

�% &��O9�) u4Z�9�, �\HM �� D
+� +) ����% ./+�8� �2�8��
 &�88% �88$�R)�88� ����88� xc�dc ,!88-$� (+) &��O988�) �88�
 h4-�,!-$�������%�u�� BH2 Olympus ��4� ���!� 

YZ49�)  �>P), , u4I) S��) !� , �	!> �)!7 )xccd(W
!(R 
�% !$�OR ,]xb[�
��� �� ,��� !8�� ��4� *�# �8� D$8��,� 

�67� *�)�!_�-A ���%.
��(8�,� �8�,!9-�) h4-�,!-$� �� ���!� *)!� �8�46� *�8#

 �8��!" Q�8T �8� )� )48# �8� &�% 0(. /�. �8
�Z *,� *�8#
 Q5� ��4$�$�4�J ;
�!8" �8
F �8� Y�8� ,�8%4Z B82 +) *)

�)�;
.+)��,!9-�) h4-�,!-$� u�8� Y�8$?$	 �(�,�XL30 
ESEM&�'(88
��+J �88�,!9-�) h4-88�,!-$� *!88'?" &�'(88�)� 

&�#�(� *)!� )����"��46� *�% &��O9�) �#.

����� � ?.� 
�(0��!�" ��
�&�@������������ 	
�� �
u,�M��>j
, +) �.!�*�# �8
F ��8�T �
�$6$8% , �8-
H$	 

�8�  �(88� )� *��48$> * &�� ��  4	�88� �6
�87 /�8.�88#� .
�� &�
� u,�M �� �-���T/�. �-
!9-�) �>������ ��4% *�8#

&��6888% *�,�,V888" ;�,�888< +) , &�4888� U/��888R �U/z
��� Y�6
+ !9�!� �8� !$$`R �8�" .�>����8�� �!8'
� *48� +)

/�8888. �� �8888-
!9-�) &��68888% �6
�88887 *z�8888� {/{�
��� Y�6
+ !��� !9���� .�6
�87 /�8. �8-�
) �8� �8M4R �8�
&��6% *z/�. �� �_�� �6
�7 *�#�,V!9($� D%  )H$� 

,� +) !9(8$� ��8�42� �48M, @�4I �� )=� ��)� *!96" S� ,
�� !'
� /�. 4� ���)4R ��% �� �!8$> �)!87 �8?$	,!Z *4%, .

�� /�. D
) �� !9($� *�4% �4M, )=� ;$8?7) �48M, �8� �8�)4R
0(. /�. �� ��
��� �� /�. D
) X$-(R  ��+ !R *�8#�,V

�4% &�)� �_�� ./�8. ��_8%) !8$6. ��8"), (pH) a�86R ��
/�. +) !RF�� &�)46# �6
�7 *�#�+) ,U/��RU/��8�) !$`9� 

)u,�M�(�";",�� �$�pH�4p< �� ;$�?" @���!" u��GR 
;88# �B88�) ^88�49� !
��88�� , g88> ��)� ��)488. .g88> �)�88��

&+)��) *!$> &��6% �6
�7 /�. �� &�% *z��) !9($� �6# +) 
)u,�M�(�� �" 0(8. ;$8?7) �48M, �
4� ��)4R  �8�+ �� !8R

 �%�� /�. D
) X$-(R .�8
F �� /�8. �	�� , &H
!'��  )H$�-
*�# �8�  �(8� )� *��8
+ @)!$$`R &�� �� �4M4� o?9�� �8#�

)u,�M�(L4�� +) �"�< �"*�)=>  �8�+ �� �9��), *�# *�8#
 �69<) , o?9��EF;
P� �)48� L48�� H$� , @,�O9� �9�42� *�#

 �8�� F�8� +) o?9�� *�),J)&�8��" �8
=`R u�8��" K,!8�� *

�9	!�J (&�,� �� &�� X$-(8R u482 �� �Z �� �Z *�# *��48$>
��) .���!� �� /�8. �8" �% a4?G� �&�% a�N�) �
)!~I *�#

 &��68% �6
�7�)186A ���UD$8�+ W:8� +) *!89� (*)�)�
�"�Z  )H8$� �8� ��8% a4� �	�� , &�4� �
4��i 0#J *��4Z *�#
UU ��)� &H
!'�� �I�� .�8
F �� /�8. �8	�� �!'
� *4� +) *
a,�)16A ����W:� +) *!9� (D$'�� �% !R &)�8�� a4� (,

�� &H
!'��  )H$�z��8�) �89	�
 �#�" �I�� .�8
F a48� *
16A �� �7),VU&�% �	�� �%�� &���,� *!9� )��8% a48� (,

 J &H
!'��  )H$�zU��) �I�� .�
F 16A �� �7), a���T *
U� 8� �8��R  J �� &H
!'��  )H$� , &�4� a4� �	�� *)�)� *!9� �

 )H$��&+)��) �I�� *!8$> �8�) &�8% .�8�) D8-6� �8T!>
�>j
, /�. �
�$6$% *�# �6
�7 *�# �� , �8��i  �8�+ u482

 !$$`R �4M, �� , ���6� �7�� �)�
�Z �>j
, +) *��$�� �8%=> �� �#
 �9%=> ^
)!%  )49�  ��+ /�. X$-(R *�8��!� E�8�$7� )� �8#

 ��
� H
�  4T �N
�9� ���" �� ��, ��!" h4-�,!-$� �����%
 , ��,!9-�) �8� Y-
) 4R!Z [)!Z Dt86:� k
�89� �8�  )48R *!8R
 �	�
 ��� .�"�Z �" ��) *�,J��
 �� a+F , 08#J *��4Z *�#

�%4Z �$?" �� ��� *�# �
F *&�8% �8��!� �8��>���T *�8#
 �� &�#�(���4%.���
F �� �
4��i g> ��
+ !
���� �&,BA a4� *

�>j
, �� &)!6# �8�
� H
� *�# ���8" ��8���% � �8���% , �8�
 ��� �� �" ��,!9-�) h4-�,!-$� �89.)�!Z �8��J �8� �8G� *�#

��  �8�+ �� 0(8. �9�482� ;8
P� �48M, !'��(� �'6# �4%
&��6% /�. X$-(R *z��) .
&�� �-�
) �� !�� �,�8< *��4$> ���.�,� *{�186A !89� 

�
F +) , ��)�  �8-�) )=� ���) &�% X$-(R L4�� o?9�� *�#
 �$?" +) *�)�!� ��46� �
F �8
HNR D
)!��8�� , �8# �8-
H$	 *�8#�

�8�) &�48_� �,��� ��$�+ D
) �� �
�$6$% .�8� D
)!��8�� X8$��
 �>j
, �.!� D9%)�� �
F S�  )H$� X�� �#  �8-�) ��
F�� *�#

a�� 1	) *�)=> *�8�� &�� +) X8$�� D$86# �� , �%)�� �4M, �#-
/�8. �� u46G� *�# �8���%), �
�8-
!�) /�8. ��4�4�8"�R

WRB ( a�� *)!� /�. *�)=> �(8� &��O9�) �# .�!8'
� *48� +)
  )��-6# , 0�)qrrd (&�� *)!8� /�8. *�8�� , �8�
!
� *�8#

 &�� � 4	�� &��� *��� &�!8" �8\)�) *) D$8�+ �� !9(8$� �8"��)-
�8�) �9	!> �)!7 &��O9�) ��4� ����% ]x�[.S�8�) D8
) !8�

/�. �6
�87 *�#q,x/�8. �u48�4R,!Z4t��Z �d�8� @�48I
 /�8. , �u4� ���
P4t��Z]&�� u48� ��8?"4t��Z  )48�A �8� 

���% *���.



�4Z!	��)j�  )!
)  )!
) ����% ���" , ����%�4?� �?N� �{{

A� BC+) �.!�,
>j��#*�$6$% , ��
H$	 
�. �/*�#6
�7���4���!��.
/�. 
�6
�7 

pH SAR 
>��������-
!9-�) 
)dS/m(

g>
(%) 

�#J 
(%) 

&H
!'�� 
(%) 

D%
(%) 

�?$� 
(%) 

S�
(%) 

�	�� 

PLqeb/sqeqd/q�/qqxeescsqxSL 
PLxxx/se/rxe/d�/qqddc]]xxd]CL 
PLde/��/eb/bc  q/eqedeb]xbqcSL 
PL]dq/s]/qx  ed/c�/qe/qb  x]bd]xcL

�(0������� 	
�� 
�� !�" 
u,�M��IB. �>j
, +) *) ��
� H
� *�# �8
F �8���% *�8#

 �8�  �(8� )� �6
�87 /�. o?9�� �8#� .�8:�� /�8. /+�8� 
&��68% �6
�7*��8%4Z !'��(8� *,� �$�8?" , S� *�8#

 )HM) �M��. �4:�*&�)4
� H$� , /�. �%�� *�?.)� X8?.
 l!	 ,�"�.  )4�A �� $�6*��) Q��� )X-8%zo8�) .( )H8$�

 l!	 , X?.�#*�,�< /�. D
) z��4� �I�� )u,�M�(�� �"
 !'�� ��
+ �)���
&H�#*)UU�8I�� (�� �48M4� , /�8. D8
)

 ��)� ��)4�6# ����)� /�. ��9.�� �� &H
!'�� �" �(�� .4�)!>
 �9
!9�),�4Z ,��!��	
0��$�� &�
� /�. D
) �� H��4%.

&��6% �6
�7 /�.��%4Z !� &,BA �$�8?" , S� *�#
�� �"�.  )4�A$�6*�9_�) H$� g> u)��#4
 *�#�4?� *)�)� �Q��� 

�� /��)  )H$� �� �%��)X-%zL.(D
) �� l!	 , X?.  )H$�
 �� �:���� )H8$� �� �(8#�" ��,� �� �" �9	�
 �#�" �I�� 

&��6% /�. �� �_�� /�. D
) �� &H
!'�����)� ��)48�6# .
��) �9
!9�)4�)!> �4� +) /�. D
) �� �4M4� 0
!��	 ��.

&��68% /�. /+�� �:��*z*)�)� �8?_7 /�8. ,�  48�6# 
�88%4Z �488� 088#J , S� *�88#)X-88%zl(88�,��B88. !88� 
/�. ��8�) ��8
+ /�8. D8
) �� g8> *�#�4?� �)��� �X_7 *�# 
�� 0
!��	 �� 0$9$��9�
!" 0$��$M �-
�42�&��,J �48M4� )� 

��))X-%z�.(�8
F �� �48M4� S� �)�8�� �" �N�J +) *�8#
 /�. +) 0
 !# �
F��*�# 6
�7�&+)��)  �8-�) )=8� ��(� *!$>

 &�� D
)!���� , 0$?$M�J 1	) 0$-OR /�8. *��� S�8�) !8� �8#
 &�� ;9�$����*�
�-
!�) )���� (��)�8� �48M, .8�,��48M, 

�%4Z 08$?$M�J 1	) X$-(R !'��(� /+�� �2����� ��� *�#
 /�. ��*�# 6
�7����, �z��) .*�#�4?� ��
+ !
���� �4M,

 &��6% /�. �� g>*z!6# , �� &)
>j��#*�-
H$	 ��
�$6$% 
�
Z �� �" /�. D
) �� !'$) +) �
�4M, !� �'6# ��% �9O> D

0(. �9�42� ;
P� /�. X$-(R +) YZ !Rz���)� ��F� .�8�

 
1 - Grano and Poro Striated b fabric 
2- Gypsic crystalitic b fabric 

�� !�� �-(8. �� &)!6# �0$?$M�J 1	) X$-(R +) YZ �" ���
��) &�% �	��) /�. D
) �� g> �;$?7).

X-%z��9��), /+�� �:�� &/�. ��6
�7�&��6%V)�
��  �(� �8#� .�8� �8�<B� �8-���T *)�)� /�8. D8
) ��48%

088
!��	 �88� 0$9$��9�88
!" 0$9$�88?"z�88%4Z , &�488� , �88#
�>�%!Z �"�. ��$�?" *�#$�6*&�)� X$-(R )� Q��� ��) .X?.

 l!	 ,���R U� X$-(R )� �:�� W:� �I�� ��#�)u,�8M�(
&H
!'�� /��)  )H$� �� �")��I�� (/�. �	�� ,)u,�8M�(

��)� ��)4�6# .�8I��  )H8$� �8" ��) W$�4R �� a+F , X8?.
l!	 /�. �� [�)H8> �)�8�� +) �$8� �9�8
�� a4� �	�� �� *�#

 �#,jZ D
) �� &�%)U�I�� (�, �%����86# �-�
) X$�� �� *
/�. &�%  4	�� �#,jZ D
) �� ���!� ��4� *�# D$8� )=� ���)

 v)�4�  )H$� �8# /�8.  48�6# �2�8_R�) /�8. �8	�� ,*�8#
 �� !�� �� , ��)�� �4M,  4	���� ���  )H8$� �8" �8� &H
!'�8�

 *,� !� *!9($� !$i�R �/�. ��9.�� *,� !� !$i�R l!8	 , X8?. 
��) &�!" ��N
).

��!� �2 �� �-�
) ;�� �?A��#*&��68% /�. �
)!~I *
V8�, ��8% &�#�(8� 08$?$M�J 1	) +) �6\BA �/+�8� �8:�� 

�)��  �(� )� ��� �%4Z �4� g$# /�. D
) �� �9��), .K��_�)
 �98�4Z Q8
!�R X8��A  )4�A �� �$9-6�) ���" +) XI�< *�8#

 �8�) &�8% [�)H8>  )!'(8#,jZ ^8�4R ���]��[.!8�� �8�
�� �98�4Z Q8
!�R  J +) !89�� �8
 , X$-(R a�A �?A �" ���

 �%�� �$9-6�) ���" �4M, X$�� �� /�. D
) �� ��� *�# �"
 �	!> �#)4. �)!7 ���!� ��4� �G� ��� �� .���8" �48M, a�A

 ��!� �� �" H$� /�. D
) �� g>��8#*� , �\)!~8I 
�H
�8�-
���%��� !8R L482!� ;$8?7) �48M, !� !'
� �?$�� ��% @�_i) 

/�. X$-(R  ��+V/�. �� ��
��� �� �8� �8" ��) �\,� *�#
 ���" k
�9� �� , ��)� ��)4�6# H$� ��� ����% �8� �8G� �8��

�  J�+)�!Z 
;.

3- Calcitic crystalitic b fabric 



�?M��&��6% �V �9��+ ��z�� ����% ��
� H
� , ��� ����% ���" �X$-(R �'�4'T ���!�. . .�{�

A� B=, +) �.!�
>j��#*�
�H
�����%�/�. *�# 6
�7���4���!��.

Paleosol Frequency of voids (%) c/f-related distribution 
pattern Micromass Pedo features 

PL1 
30 

Single spaced fine enaulic
Grano and 

porostriated b-
fabric 

Calcite coating and hypocoating

PL2 10 Single spaced fine enaulicGranostriated b-
fabric 

Calcite and clay coating, clay 
infilling, lenticular gypsum 

crystals 

PL3 20 
Single spaced porphyric Gypsic 

crystallitic b-
fabric 

Calcite and clay coatings, 
lenticular gypsum crystals 

PL4 5Closed fine enaulic 
Calcite 

crystallitic b-
fabric 

Calcite crystals 

���DZ4-�,!-$� !
,�5R�)XPL (/�. +) �#*6
�7 �:o�) (�%4Z &!O<  ,�� S� , �$�?" *�# /�. �� �%�� *)HM) �)!2) , �#6
�7�
&��6%*qL(�%4Z &!O<  ,�� S� , �$�?" *�# �#��A *�#�4?� , �%�� *)HM) �)!2) ,�X-% /�. �� g> 6
�7�&��6%*xl(
�%4Z &!O<  ,�� S� , �$�?" *�# /�. �� �%�� *)HM) �)!2) , �#6
�7�&��6%d�(/�. ��  ),)!	  )H$� �� g> *�#�4?�6
�7�&��6%d

��!��	
0& ��> (�%4Z , ��$�+ �� �$�?" H
� *�#�4?� �>�%!Z , �# *�# /�. �� @)�� �)!2)  ),)!	  )H$� �� �$�?"6
�7�&��6%].



�4Z!	��)j�  )!
)  )!
) ����% ���" , ����%�4?� �?N� �{�

' E

F GH�

���� I� ������"
���" /�. ��� ����% �#*6
�7���  �(� ���" �" �#� *�#

 �$�$�4\�" , �$?
) ��$-��4'$��Z ��
!?" ��$9-6�) /�8. ��
 *�#q�x, �dQ��� ��))X-%]l , �L �o8�) .(���8" �8���%

 /�. ���6
�7�&��6%]/�. ����6# D8
) �8� &�4� X_7 *�#
 �?7 @�% �" @,�OR*�$9-6�) /�8. D
) �� +) !RF�8� ��$�8� 

�$?
) ���" +) *!i) �!'
� *4� +) , ��) �$-8��4'$��Z &�8
� 

�6� �4% )X-8%]�.(�� �$-8��4'$��Z ���8" �8-�
) �8� !8��
 +) X8I�< �8�42� !8i) �� �8
 , ��(� X$-(R L42!� *��6$?7)

 7) @)!$$`R �48% �8� X
�8_R �$9-68�) �� , &�% �)�
�Z�� �6$?
]qq �xr[/�. �� �$-��4'$��Z �4M, a�A )=� �]^
)!8% �8� 

�8� &�)� �_�8� /�8. D
) X$-(R  ��+ �� !R L42!� �6$?7)
 � k
�9� �
4� �" �4%
�H
�����%�H8$� /�8. D8
) �� �9��), 

�4� �#)4..

���J�)�46� Y-
) 4R!Z [)!Z �o�) (/�.6
�7�&��6%*qL �(/�. 6
�7 �&��68%*xl �(/�8. 6
�87�&��68% *d� �(/�8. 6
�87�
��6%&*]�:Mg ;
H$�� �� ��_%) �
B�) �Mg-EG : u4-$?> D?$R) , ;
H$�� �� ��_%) �
B�) �K:;$��9Z �� ��_%) �
B�) �K-550 : �8� ��_%) �
B�)

 , ;$��9Z���*eec �M��*�)!'$9��� �Sm : ��$9-6�)Ch : ��
!?"I:��$?
)Pa : ��$-��4'$��ZKa :�$�$�4\�".



�?M��&��6% �V �9��+ ��z�� ����% ��
� H
� , ��� ����% ���" �X$-(R �'�4'T ���!�. . .�{�

X-%e)L , o�) (�(�,� ��,!9-�) h4-�,!-$� *�#�)�46�H
�
 *�# /�. �� �9��), 6
�7 �q,x�8#� �8�  �(� )� .�8-���T

 �� ��<B� ��!> �$-��4'$��Z S� �)!7 g> *�#�4?� �)!2) ��
 ��) �9	!>.�!'
� *4� +) ��46� �� �8$�R *�8# /�8. +) &�8% 

6
�8887�&��6888% d)X-888%el(+) *��888
+ !
��888�� S� 
�$-88��4'$��Z g88> *�88#�4?� �)!882) �� ���88% &�#�(88�.

��,!9-�) h4-�,!-$� *�#�)�46�H
� H8$� ,�8
HNR k
�89� *�8#
�
�$6$%��4M, �98%=>  �8�+ 0(8. ^
)!8% /�8. D8
) �� 
�6
�7 )��� �$M4R ��" "�� �k
�89� �8��!� 48R!Z [)!8Z *�8#

 ��)� ��)4�6# H$� Y-
) .�?" �42 �� ���8"  )H8$� , �4� *�8#
 +) *��$�� !'��$� ����>j
, �9��), *�# X8��-R , X$-(8R �8� 

/�. ��
!
� ;$?7) , �9%=>  ��+ �� �#��) ]qb[.
/�. Q?�) �� L48�� , �8# �8# �$-8��4'$��Z , �$9-68�) 

&)!6# �8� &�
� ;# ��48% EF486G� �8" �8�) ���8< �� D8
) ,
��$-8��4'$��Z �8� �_�8� �$9-6�) J��)� *!9(8$� ;$�$�48� .

D$��6#���!�*�# !�) , *�)�
�Z ^�),� P���" �)+J * �(8� �#
�� !8# �� �
)H8	) �8� �$-8��4'$��Z X$-(8R �8" �#� 08
 +) 

�88�?� *�88#Mg2+�H4SiO4�
)H88	) �88
 ,pH�88� �_�88� 
�888� &�)� W$M!888R �$9-6888�) 4888%�]�,z�[.�)�48886�H
� 
/�. +) ��,!9-�) h4-�,!-$�6
�7�&��6%V)X-8%{o8�) (

�4M, a�A !'��(� �$-��4'$��Z �8� �$9-68�) S� ���R , &�4�
 �� ;(T �"��4. L42!� ^
)!% �� !8R X$-(8R  �8�+ �� D8
) 

/�.6
�7�, &�4� K4�!� k
�9� ��XRD H$�;#��48. ��)48.
��)�.�� !�� �� ��� �� �" ���8" �!9(8$� �8�42� �48M, X8$�� 

k
�89� �8� �8" �8%�� &�8% X
�8_R �$9-68�) �� �$-��4'$��Z
 )!'(#,jZ ��)� �8���:� !'
� ]��z�[.X-8%{�8N$9� L*

*!58�A �
HNR)EDS ( �� )� �$9-68�) *�8#�4?� �8� �9�8�),
 &��6% /�.V��  �(� �#� .�8� �8�<B� �8-���T 08
 �48%

9(88$� �_�88� �88� @�-$?$88�4�$�4�J �88� �_�88� a488$�$�4�J +) *!
 �$-8��4'$��Z �4p8< , &�48� �$9-68�) ���8" !'��(� ;
H$��

 ��) �O9�� . �$�BM , �4Z  �p��)�z�� (H$� ���!� �� *�8# 
�$<��*�8"!<  �48� !R u�G	 X$�� �� )� ;$?7) !$$`R ��!'?T -

D$8�+ *�# �9.�8� �	)!>48
H$	 *�#�8<), *�)�8
�Z�� , D$8�+ 
�8� , ��9��)� R X8��A )� *!9(8$� �8$6#) �	)!>48Z4&��8" �8�) 

EF�69<) �
�� 1	) X$-(R �� /�8. ,  4	�8� *�# *�8# 6
�87�
�8%�� �98%)� ��� ]z�[.�8�?"!$�)���� (�8" �8�) �8�9G�

 �A!�X$-(R S� �#*K��_�) &�% ��
+ ��42� �
)H	) �� !
=Z
 , L42!� ^$~� �� S�  )H$� D
!9($� ,�8� ��N
) a!> �48% 

]qq �xr[.

���K/�. +) �(�,� ��,!9-�) h4-�,!-$� *�#�)�46�H
� �#*6
�7 �:l , �L �o�) (�)!2) �� Q��� ���"  )4�A �� �$-��4'$��Z S� !'��(�
/�. �� Q$R!R �� g> *�#�4?� *�#6
�7����, �z.



�4Z!	��)j�  )!
)  )!
) ����% ���" , ����%�4?� �?N� ���

GH�

F
���Lo�) (!9-�) h4-�,!-$� �)�46�H
�L , �(�,� ��, (*!5�A �
HNREDS) (/�. +) 6
�7�V.

	��'�� 
&�� �8" �8�)  J +) �"�< �#,jZ D
) k
�9� �8� , *��48$> *

+) *,!$Z  J ��:�� ��86$?7) @)!$$`R �� �9%=> ��  �N��	� *
/�. �4M, , &�4� ,!�,��#*6
�87 ��8>j
, �8� �8-
H$	 *�8#

 ��
�H
� ��
�$6$% ���" , �����%����% �8
4� @,�O9� ��� 
��)  J ./�.6
�7�&��6% *d186A �� �87), ]e+) *!89� 

/�. �� �_�� D$�+ W:� *�#6
�7�*!R 0(. ;$?7) �!'
�
 ���8", �g8> �*�4% !
���� )!
+ ��) &�!" ��!NR �9%=> �� )�

 /�. +) !9($� /�. D
) �� �$-��4'$��Z *�8#q�x, �]&�48� 
��) .8��4'$��Z ���8" �4M, a�A /�8. �� �$- 6
�87 �]�8� 

L42!� ;$?7) , /�8. �8
F D8
) X$-(8R  �8�+ �� �98%=> !8R
�% &�)� �_�� �$9-6�) �� ���" D
) X-% !$$`R D
)!����.

��'� ��
;#)!8	 X$�� ��  ��!" !�#�� �$�% &�'(�)� ����("�. ��� +)

 8��!� a�N�)  �-�)  �!"��8#*�8-
H$	 ��8�� +) ��
�$6$8% 
5�� , ����% D$�+ X8$�� �� *,��� S���� ;��. ��"!� 34



�?M��&��6% �V �9��+ ��z�� ����% ��
� H
� , ��� ����% ���" �X$-(R �'�4'T ���!�. . .���

��!� �� *��-6#��#*�
�H
���% ���� ,8$!89"� *�87J +) H
a�8N�) �� ���8� �8
�6< !2�8�� )����" *!'?" &�'(�)� +) +,)!"

��!���#�
a�8N�) �(�,� ��,!9-�) h4-�,!-$� �� �" �!> 8
 &�
��)��4% �� ��)���7 .

�B��, 
[1] Paul V., "Paleosols Their recognition and 
interpretation", Blackwell scientific publication 
Oxford, London (1986), 315 pp. 
[2] Nettleton W. D., Brasher, B. R., Benham, E. C., 
Ahrens, R.J., "A classification system for buried 
paleosols", Quaternary International 5 1/52 
(1998)175-183. 
[3] Buol S. W., Hole F.D., McCracken R. J., "Soil 
genesis and classification", 3th ed., Iowa State 
University Press Ames, Iowa 50010(1989), 440 pp. 
[4] Gerrard J., "Soil geomorphology, an integration 
of pedology and geomorphology", Chapman and 
Hall, London (1992), 269pp. 
[5] Retallack G. J., "Soils of the past. An 
introduction to paleopedology", Boston, Unwin 
Hyman, London (2001) 404 pp . 

]b[a �488Z!	 .&.���488
) [.�u�88_7)  �88$6
!" a.�"*�88# [,�
 D$8�+ �98%=> ;$8?7) �G��:�"�8��!� �8?� Y�)!8O�" D$8�,) �

?���� *�#��-#)� ����-(. �� �)qd�r( �98�) �#�'(�)� ���M�
 ��!".

]�[� �
�88��)+�7 .�u,) �
�88%�Z �.���488
)[.����88�!.�.�
"Y88� @��488�� ��
P488�4	�4�,!�$� �88��!� ��� u488�4t��Z 

��:��  �>!>  )�4.��#�� �)qds](��%�) ����%��� ����  �
�Z 
 �>!> �G$_2 ����� , *+�,�(� a4?A &�'(�)�.

[8] Kemp R. A., "Soil micromorphology as a 
technique for reconstructing paleoenvironmental 
change", pp: 41-71. In: A. S. Singh Vi and E. 
Derbyshire (Eds.), Paleoenvironmental 
Reconstruction in Arid Lands. Balkema Pub., 
Netherlands (1999). 
[9] Thompson M. L., "Morphology and mineralogy 
of pre Wisconsinan paleosol in Iowa", Soil Sci. 
Soc. Am. J. 50 (1986) 981-987. 
[10] Srivastava P. M., "Paleoclimatic implications 
of pedogenic carbonates in Holocene soils of the 
Genetic Plains", India Palaeogeography, 
Palaeoclimatology, Palaeoecology 172 (2001) 207-
222.
[11] Monger C., "Pedogenic carbonate: Link 
between biotic and abiotic CaCO3", 17th WCSS, 
Thailand (2002). 

[12] Eghbal M. K., Southard R. J., "Stratigraphy 
and genesis of Durorthids and Haplargids on 
dissected alluvial fans, western Mojave Desert, 
California", Geoderma 59 (1993) 151-174. 
[13] Kemp R. A., "Pre-flandrian Quaternary soils 
and pedogenic processes on Britain". pp: 242-257. 
In: V. P Wright (Ed), Paleosols. Bulkema Pub., the 
Netherland (1986). 
[14] Peter M.J., Konen M.E., Curry B.B., 
"Pedogenesis of a catena of the Farmdale–
Sangamon Geosol complex in the north central 
United States", Palaeogeography, 
Palaeoclimatology, Palaeoecology 282 (2009) 119-
132.
[15] Bronger A, Sedov S. N., "Vetusols and 
paleosols: natural versus man-induced 
environmental change in the Atlantic coastal 
region of Morocco", Quaternary International, 
Volumes 106-107 (2003) 33-60. 
[16] Fernandez Sanjurjo M. J., Corti G., Ugolini F. 
C., "Chemical and mineralogical changes in a 
polygenetic soil of Galicia, NW Spain", Catena 43 
(2001) 251-265. 

]q�[*�8# ,!8$� ���_$9(8Z , ��8	� @�)+, �
�$	)!`M  ��+�� 
W?��"�	)!>4Z4R �(�� ecccc :q ��!" "�)qdsx.(

]qs[S�_A�)j� )�"*�# ���	) K,!�� �9.�� D$�+4� ���!�
  ��!� �$<��"�6?A ����?5	 ��D$8�+ a48?A �(8#,jZ �&��68% 

xb�xe)qd�b(�3]��ds.
]qr [��
�8888�� a.�" .;8888
P� �(8888�� , �9�488882� *�8888#

�88R�)!<q:xeccccc )!88
) �"[+488�J , @�88�$�~R  ��+�88� �
LJ , /�. @��$�~R ����� �*+�,�(")qdsx.(

]xc[a �*���� .�.�"����% D$�+ �(��q:xecccc  ��!" "�
�4(" ����% D$�+  ��+��)qd�c .( 

[21] Gee G., Bauder W., " Particle Size Analysis. 
P. 388-409. In: A. Klute (Ed.), Methods of Soil 
Analysis", Part I. 2nd ed. Agron. Monogar, No: 9. 
ASA and SSSA. Madison, WI (1986). 
[22] Rhoads J. D., "Salinity: Electrical 
conductivity and total dissolved solids". P. 417-
436. In: D. L. Sparks et al. (ed.) Method of soil 
Analysis. Part Ш. 3rd Ed. AM. Soc. Agron., 
Medison. WI (1996). 
[23] Page A. L., Miller R.H., Kenney D.R., 
"Methods of Soil Analysis. Part II. Chemical and 
Mineralogical Properties". Second ed. SSSA Pub. 
Madison (1992) 1159 P. 
[24] Jackson M. L., "Soil Chemical Analysis - 
Advanced Course", Univ. of Wisconsin, College of 
Agric. Dept of Soils Sci. Madison, WI (1975). 



�4Z!	��)j�  )!
)  )!
) ����% ���" , ����%�4?� �?N� ���

[25] Kittric J. A., Hope E.W., "A procedure for the 
particle size separation of soil for X-ray diffraction 
analysis", Soil Sci Soc Am. J 96 (1963) 312-325. 
[26] Stoops G., "Guidelines for analysis and 
description of soil and regolith thin section", Soil 
Sci. Soc. Am. J. (2003), Madison, Wisconsin. 
[27] Mack G. H., James, W. C., Monger, H. C., 
"Classification of paleosols", Geological Society 
of America Bulletin 105 (1993) 129-136. 
[28] Khormali F., Abtahi, A., "Origin and 
distribution of clay minerals in calcareous soils of 
arid and semiarid regions of southern Iran", Clay 
Minerals 53 (2003) 273-301. 
[29] Birkland P. W., "Soils and geomorphology". 
Oxford University Press, New York (1999). 

[30] Singer A., "Palygorskite and sepiolite group 
minerals". pp. 829-872. In: J. B. Dixon and S. B. 
Weed (Eds.), Minerals in soil environment. SSSA 
Madison, WI (1989). 
[31] Khademi H., Mermut A.R., "Source of 
palygorskite in gypsiferous Aridisols and 
associated sediments from central Iran", Clay 
Minerals 33 (1998) 561-575. 

]dx [� �4Z  �p��.� �8$�BM �)"o8
�� �� ��8. @)!8$$`R 
*H8�!� S!8>)+ �� �86$?7) �8�:�� ,� ����+ ���)"�, a48?A 

�G$_2 ����� , *+�,�("  4�	 �u,) &��6% ;(% �?M)qdsq(�
3q]b�qdc.


