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El D. L El D. L El D. L 

Na 10 Fe 100 Cr 2 

Ti 10 Cs 0.5 Ba 0.2 

p 10 Sc 0.1 Mg 10 

Nb 1 La 10 As 1 

Pb 0.5 Ni 1 Mn 5 
Te 0.01 Mo 0.3 Co 0.5 

Th 1 S 50 Zn 0.5 

y 0.2 K 10 Rb 0.1 
Tl 0.2 Cd 0.1 Be 0.1 

U 1 Sn 1 Ag 0.1 

W 1 Sr 0.1 Al 10 
Eu 0.1 Ce 0.5 Cu 0.5 

Ga 0.3 Yb 0.1 Ca 10 

Sm 0.3 Er 0.1 Se 1 

Ge 0.1 Nd 0.3 Dy 0.3 

 
 Zr 1 Gd 0.3 

 
 v 2 Li 0.2 
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#� ��# ". &��=	# ��&��
� $�+� 

����� 1� B� $����  N��� M�<# �� g��
� �� ���? �
g�/� c�
�) � �����-��[�� $�+)$�����? $\�� ( �-

��
���# "4<? 1��? �� )��� ����� ����/�  ��e��
����� ��� $�+ � $�� �� �I��� ��� LF�G ���

�� �+������.#�� ��e ���� $�+Teepee ) "�%�
��� $�+���H
��[( ���� �� ���� |[ $�+"� ���� 
�� �� ��e�� ��.�� �,�� ����� </� ��%' $�+ ) L=�

4 .(��� ��� ���� �� $�+��%' ���� ���� $�+2005  �-
2014 � ��	  ���+� ��4
��� �� "� �+�2/84  �F��
����W �?��# �	�� �+5/9 F�� � <#�� �	�� �3/6 

� ��
	� �	�� �� �F������� ]9.[  

  

  
 -9�4. ����	�' (�� )����� :UK, (���	 ��� � ���� U" ��)H,8��0,�"��(& ����'�,� � (��N" ���*��� &a�0 b,�P, �<* ��

���� c�+0 � d��V0 H�^ �� c0,���0�� ���" �� �<A� ��� ��e ��9@� -�910 � ��(������ ('�� �� ������: ����� �� 8��

S�A� f�IV� g�!� &���� ���8��, ���'�� � ����<0 ���� �� ( ��/�L �!�� ��,� ),�Q ��� h����� 	, 8D� (��� ��,� )����� c�+0

	,��, i�� �� H�"�� ���'��� �N��,  
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 )r�� "� "?�- ��=�u�&����� $�+ ) � B� ��E-��
%  �B�K� ���)�[�- ���? nW��� �� +��) a��[ ��

.��(3�<*� � ) ��?� � "_A�� ����  ����� � w	#
"_A�� �� $�* $�+��� B
��� ()r�� ��  �( $�+

1������� ) �G �� ��-�3> "� 2��{ ���� ��� " ��
 ��?� �2��{ ���� LjE�� � .�� �N� �- ��� .<��

��- ���
�) "=%� "� 2����� zA� �� <) $�+
������ ;���- �� $��� a���( �	�� ��
���# "V�G �

����W � $��� 2����� 1�' 1��? �� ��%' � ��) $�+
� ��������� ]8 .[ �� ����" �3  �� 2��{ ���� � $�+
 /A� ��� .�����T<'� "� ��
���# .�� ��  .<��

 ����) 3� ����� ���_� � N� �� ����) L=�3 (�  ��
)r�� "=��� "� "?�-1��� $�+ ���� � L�%* �� ����

 � .�� �N� �- ��� .<�� �G �� ��-�3> "� 2��{
��- ���
�) "=%� ��?� �2��{ ���� LjE�� <) $�+
� ��
�� �� $��� a����� �2����� zA� ����� ]9[ �

�����/� ���- � $��� a����� L�� �
[ $���� $�+
�� �� ��%' ��&�- "	_  N����� � ;���- $�+ 2����� ��

��� ������ . ����� "� ����[ ��� ��
�� ��#� $�+
� �� ��
���# " �� �.�� ���� ���* ��,�- ./- 2��

� <#�� �	�� �� $����� ����]9[  "� L��* .f<' ��
+�) � ���� ���3+ "fGK�  "� �� _�� ���20-30  �
�

� L�<_-�+� �  ���3+ "� ��# �� �� -K=	� �-�3>
"
��� ����- ��� J���- �1�<A��  2��,� ���� T%� �+ 

��E�- "���� �� ������ 2����# ���� � 
��� $�+
B
��� � L_  � L3G �
5�F �$����	� -����I� $�+

.�� �����) ]8 .[ �F�� )�����[ N��� �� �q& 2��{
 ��� � 
<�� $�+��
��� �
��) �f  �� �� ��\�� �G �-

� �,���4� nW��� ���� ������ �� \�� L�� �
[ �� . ��
 L=�5 "	_ "�C[ $�+ N��� �� ��
���# .�� $���

 2����� 2��{ ���� �)N� � .<� �"��� �����) ( L��*
.�� ��+�	� .  

  

 -9�5. ��N"8�� �� )����� c�	�0 8X�� j��, �� ����	�' (�� ��,�,�� )����� �8��� -�910 ),�Q  
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4 - ����� �����R;  

" �� 2��{�r��� � ��� N��+ �� "?�- "� =���� ��
#�� 
)"=%� �(��� (� ��  ��-(T� ��(���3 ��# #( ��

��� ��- 1q? ����� �F��> )"� ��j# ��4�� �F��> 
3� � (��?�� �� 1� �+���� � "H�����+ ���� �� �
s=5&�� ����� ���� ��> ���3�� �F"� g�/�$�+ �� 

�����. "?�- ��  �������� a����� "�-���� ��%' � ��) $�+
N� ���
���# ��jI� � ����� ��� �+ "� �e�� �� ��-

 "� sE�- n��W �� A�/� .��� � ��4�� �F��> ��_
 �
� ��) ��� � ��� .�������� 3���lu 2�5&�A� �F��> 

��?�� �� 2����� �� "%�?$�+ .���A�/� ��  $���� 
.�3+� �����.  ��A� ��4 ��� ���� /A� 2�����
"5&�A� .�� ��  ��
���# ���G $�
/�30  �-35 
�F�� ���� � �� 2��{  N�������  $��q[{�E  $���� �q&

B�  � �\�� 1q? .�F�#���� � �� ��-  ��_
 � "� �e��
$��3�� L���>�� �)��&���
������� $�+ � ��4�� 2��<� 

"� g��- 
5�F aI�  ��.�&�5� ���"�<_  L�  )��&� �
��+ � ��&�-��� �n<5� .&�G "� "�C[ "��� $�+  � ��)

]10�21.[ ������ L�� �
[ "� "?�- �� $��� a����� ����
 ���3���lu ���� ���
���# .�� �� \�� ��%' ��&�- �

 ��,� ��
�� � ������ �� BC� ��) �
�� 2�����
 1�<A�� ������$�+ ����\� �# ��� ��{��� �+� . ��
 2����� ��
���# .�� /A� �F��> ���� 2��F ��
��4��L��* aI� ��
�� ����� � 3� �� C?�- �� �

N� 1q?�+ *�� zA� �� $���� 2�� $��� � ��� �� ��
 2�� �� � "
��# ��+ "� N� ���3+ ��� �,� �� �� �

� ��  ��+ )��&������� "=��� �r��� �" �3  � $�����
 ������%' � ��) ���3�� "��e- � =���� T���-$�+ 

� ��	  ��#��+�  �+��)��� "� �� L=	
� ���F 2��{
��� ���y�[ T���- "=<� ��
��  w3  2��{ � "��� $�

 B
��� �� ��I� a_  "� ��
�+ ��  ���3�� �F��> ��
�E�-  �r����� ������  � ���?� ��q) ]5 �16  �35[ 

) ���?3 .(��� ��  L�</- � "��e- $��� "5&�A�
 �F��> ��� m�%-�� ���5- ��F��> $���� � ���3���lu

B+ � >�� � <F� =�
 u $�4&� w� "� ����� ���H
)��&� ���5- �~I	� �	�� � "_A�� $�j�> $�+

)��&� ���5- ���%' ��e�� L�� �
[ �
��� k�/& "� $�+
B+ � ��4�� � 3� �F��> &��� ���5- ���H �

 �F��> $���� $�+��&� � "� J��*� .�� �� �F��> ��4
��#
�� 1��3� � >�� � <F�.  

  

H�823.  ���	 ��a�� ����" � ����	�' (�� �AB� )����� �� �X��J �'�� (k<l � ��>�]38 �40 �41 �43[  

Element Minimum Maximum Average 
 UCC1  

a2 b3 c4 

As 0.79 20.11 6.8 1.5 4.8 2 

B 21 306 141 15 17 17 

Ba 99 1841 231 550 628 668 

Bi 0.5 0.55 0.52 0.13 0.16 0.123 

Cd 0.23 0.91 0.57 0.098 0.09 0.102 

Cs 2.3 6.48 4.36 3.7 4.9 5.8 

Cu 8.92 35.21 20.11 25 28 14.3 

La 12.39 29.13 19.68 30 31 32.3 

Li 7.7 37.96 25.72 20 24 22 

Mo 0.72 9.02 3.12 1.5 1.1 1.4 

Nb 2.6 18.14 10.98 25 12 26 

Ni 24 218 115 20 47 18.6 

Pb 2.78 50.69 20.23 20 17 17 

Pr 1.81 9.47 5.22 7.1 7.1 6.3 

Rb 4.96 70.96 37.39 112 82 110 

S 397 79664 14698 953 621 ـــ 

Sn 0.53 2.84 1.74 5.5 2.1 2.5 

Sr 193 1164 577 350 320 316 

Th 0.23 10.77 6.32 10.7 10.5 10.3 

U 2.13 5.97 4.07 2.8 2.7 2.5 

                                                
1
 Upper Continental Crust composition 

2
 Taylor and McLennan (1985, 1995) 

3
 Rudnick and Gao (2003) 

4
 Wedepohl (1995) 
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4 -1 -��,� .	,��" ��������R; ��  

���� c����[ .C? &��? ��
�� ����3���lu $�+
t? i�> � ��W �" �3  J�  �� L=	
�( ������ m�_ 

" �3  �F��>  ����� ���_� � $����� ���3�� 2����� ��
����) "�C- .���� ���? ��� T-�� �� s[�+  ���&���  �
���� ��� ��+.��) 2��F L�{ �����[ LG���.  

 ��,� .	,��"���G�� O0 ��  

 J��)�
��+ $�+����3  B���- �$���� $�+�
����[ ���5-
 $�+����3  ��F��>  �����P-P Plot ,Q-Q Plot � 

 $�+����3 Box Plot  �� ���# ����_� ���5- ��f�� "�
 $�+����3  �� "� "y � ����- �� ;*�� �� � ���Q-Q Plot  

� "c����[ �� $�� ��� �� �.�� ���� .�� J�e � �+
.��).  

���G�� �� .	,��"  

4
�%3+ T���V ���5- :�� 2�5&�A� ����3���lu 
L���> E<
I� �� L�%* L���> � =�
 u ���' �� ��- �� 
m�%-�� � 4
���� �+��t
� "� �4��=� �,�� ���_� ����� 

��� 4
���� �� ����- �� T��V 4
�%3+ ��	  ��� 
]6 .[ ���� � �����)� �� ���E
�� �� c�� ��� ��

� $���� $�+�
����[ ��
�� $�+������ � L���> ���-
1��� �����3  ������ �� $��q) L���> a_  � ���

w� u�[��
 � � 5�%W )��� �� �(  �� 2����� ;���- ��
��3  ���5- ]20 .[�� "?�- "� )�����[ �F��> ���� ��' 

�� " �3  �2����� T���V 4
�%3+ ��� �F��> �� c�� 
"%-��$� ����O�� "� L_
�� �� ��  ;��- ;���- ��t
� 
�.�� ���� ���� .��) ���* . .%X� 4
�%3+ w� �+

�� ���� �	�� ~#�� �j�> �� �F��> ) ��X� $���L=� ( �
 � .�� ���� �j�> �� �	�� "� .�� �� �4 ���
 ���� � 
��� ~#�� �F��> �� .%X� 4
�%3+

"V�G.�� �j�> �� w� u�[��
 � �	�� �4 ��� �$� ]7 .[
B� �
�- ��X� $��� �� B��� �� $���� 4
�%3+ B�_
�� 

$��� �5� .��. 3+4
�% � B��� �� B�_
�� �B� �
�- 
�4 ��� 5�%W ���� ]	�� ��� a����� LF�G � �F��> 
^���+ � � 2��������� ]15 .[  
�����+  ���� ��4�� 2��<� ��� ���� 4
�%3+ �4 ���

� �������� . �� )��&� ;���� ���- J�> ��� ��� L�&�
� "_A������ .4
�%3+ BC� "
=  ���� �s� �  �L=

�;<* ��)�) � ��� �B��� �� ���4�� �$�� �� ����� N� 
��?�� �� " �3 .��+ . 2��{ ���� � m�%-�� ��� $���

"	_  ����3�� �F��>  ����� ����� �� 2����� $�+
.��� ���3�� �F��> #�� ;���- L�%* �� A�/�

.�� ��� "l��� ��� � B��� �� �;<* �L=�  )L=�$�+ 6  �
7 .(
�%3+4 $\�� N� �� "� B����� L�&� ���G ��� 

�F��> �� #��(��3
  ��$�+ ��( .��. �(���� 
 ���� $�+ "� ����> -��{ �� ����� \�� �� 1q? 

�F��> 3� ����� BC� .�� ]30[ . $\�� 4
�%3+
 ��� $��� $��I%- �	�� "� m���� \�3
G� ��� �� ��)�)

� �F��>\�� 4
�%3+ "� ���� �� N� ����� �� ��  �
� ��	  1����+� .4
�%3+ $�* 1�� � $�� �� 

�E�� ��  �� ���� L��3- ��� �F��> $��� 1q? �� 
2�E���+ � L�=	- 2�E��$�+ ��</��  �� �� 

.��������[ ������ � ""� $��W �� $����� �� m�_  
�� � nW��� $�����[ ���&� "� 1�� g��- 2�E���+ ���� 
���$� ���� ]29.[  

"��# ��&� �$� :�F��> .%�  "� #�� L���> A�/� 
a����$�+ B� � a�� ��	  C��	� ���+� ��������� 
.#��� m�%-�� � 4
�%3+ =�
 u L��_
� ��F��> ���� 

"� .#��� n�*��- 2����t- ��?�� �� g�/�$�+ 
w3� ���3���lu  ���� ����3 . �� �L� .#��� 

4
�%3+ u=�
  ���� 2�>KW� ��F��> J�\ �� $��� 
���E- �+ "H z�/F�- ����$�+ ���3���lu ���
#� �� 

����q) .2��V�� c�� ��&� � "��#$� L��� s ����� 
 ��3+ � ;���- ����  � �+��t
����� ]23 .[ L�</- ��

"��#�$� S�+ "_%W$��� �+��t
� N����� "��	- "H�+ 
a���- +��) ���� � SK
#� "H�+ a���- ��� +��) 
.�� ]6.[  �F��> m�%-�� ��/  � �+� u���[ ���5-��f�� "�

.���q[ J�e � ��&� � �
�K� �4��=� �� . "
��) ��=� c��
��&� � ��� �� ��� +��) ����١ ����� ) L=�7.(  

���G�� 8�: .	,��"   

�� ��� n�_/-  "(�  ��(f��  ��(��  g(����  ��(�  (+��) �� 
��F��> +��) �� ��  �(+��t
�  "(�   "<�(�� "(�$  �X���(G 
���5- $�+��t
� <F� ��
������� 2����t- "� �GKAF� 

��
��� �����  ���� ]13[ ��� L�</-  $��
��(�  ���E
(�� 
��� .��. L�</- �$��
��� w�=E- %���� $��� a+�� 
�����+ ��  ���3���lu 2�5&�A� �.�� "�  $��(W  "(�  �(� 

���E
�� �� 
��2���� $��
���  "(�  $�(?  $�(+��t
�  "(�&�� 
����- 2��+�	� l��/F �  L(�  �(��3-  &�(�� �  �(+  ��

                                                
1
 Between Groups 
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��� ���t- ]19 .[ ���c���  w%(�     ��(�5- $��(� ��(<A�
  ���(� � u N��� �� |<
I� �F��> w�=E- � 2����� �	��

.3(((�* � Principal Component  �c��  a#�(((H
Varimax NK� ���5- �A� �� |<
I� $�+  ��(3
>� z85 

.�� "
��) ���* �f  �� �F��. �� ���  $�(F��> �L�</- 

"� �� B+ �� T��V w� 4
�%3+ �\��  �( �����#�� �� 

w� �	�� ���* "
��)� � ) L=�7( .B+    "(� "(?�- �(� ���H
 �+��t
� ���� ���5-)�F��>(  "(E&�� L(�</- ��&� � �� �  $�(+

 <((F�)Principle Component Analysis (PCA)(  �((� 
     "
(�%3+ $�(+��t
� ���(3  ���(/� � ��5�� L�<_- .C?

.�� ��� ���E
�� .���� L�</- N��� �� ���3���lu $�+
 �(F��>As, Ce, Co, Cr, Cs, Cu, Er, Ga, Gd, Ge, Hf, 

La, Li, Mn, Nb, Nd, Ni, P, Pr, Rb, Sc, Sm, Sn, Ta, 

Th, Ti, Tm, U, V, Y, Yb, Zn, Zr    ���(* w(� ��
��� ��
�)� ��. ��	  w� ��
��� �F��> $��� $���� �	�� ���+�

2���((�� �� ��((?��   $�+� ��((� a��((��� �� "((� .((��
" �#��� n��W �� � |<
I�.�� ���� �+  .�� ���]17[� 

" �#��� ��?��+$   ��(jI� |(<
I�  � ����(�   ����( ���

� ���q� �F��> ����� ����- v�	������. �F��> Ag, B, 

S, Sr  L��> ��"
��) ���* ��� ��   �B�(� ��
�� $\�� �����
��	  ��� � ��)�)   (� $��(� $\�(� ����� ���+� �(��� .

 ��    "(� .(�� ��(�? aI� �� ��jI� $��I%- $�+
g�/� ��,�- ./- ��� �� ���� 1� � ���� �����-��[�� $�+

"����� .�F�# L�&�� "_A��     �(F��> � ��(� �(�I%- ()
 /A� 2����� �� �� ���q� (� $�? �� ���q() .  �(F��>

Ba, Mo, Pb, Dy, Tl  J��CH � J�� ���) ��  �( ��� ���G
 "�    (> �(�� $��(� ��� �(� � �	�� ��3
G�( (_- �� �F��( .��
���� .      ��&�( � ����(3  �� ��(e� "#�(� ��(e�� "� "?�- ��

"��#B+ � ��%�&�� �	�� $��� $� ��� $\�� ����� ���H
� "=� "_A�� �� �<��	�� ���-   w(� u�[��
 �) ��� �(� � (

 �(f  �� �j�> ��� $���  .(��) .    �(+�) � ��(%�&�� �(j�>
   \�(� ( ����� �� 
E  2�_
	� �� #�� T���- �� J���� ��

� ����� �� .   M��(
  �(� $��l�- ��  $��
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Abstract 
The Khuzestan plain is located in south western of Iranand is coveredabout 3.9 percent of the country 

area. Khuzestan plain is mostly covered by the quaternary deposits. The thickness of these deposits 

exceeds 300m in some areas  . Sedimentology and geochemistry studies of potential dust storm 

producing centers are important not only to determine sedimentology and Geochemical features of the 

possible origin of the particles, but also important to determine the characteristics of the environmental 

elements in these particles and their role in environment and air pollution. In this study, based on 

standard methods of sampling for dust study, 71 surface sediment samples were taken from potential 

dust producing centers in the Khuzestan plain. The samples were investigated by grain size and 

chemical analyses in Laboratories of geological survey of Iran. The results indicate that the size of the 

deposits are classified in mud, sandy mud, muddy sand and minor amount of gravel. Sediments shows 

a prominent river source which has been influenced by wind processes. According to the grain size 

dispersion maps, percentage of grains in clay and silt size are identifiable as a potential areas of dust 

production. Regarding to the geochemistry of sedimentary studies, the three main sources of elements 

in the Khuzestan plain quaternary sediments are: detrital (As, Ce, Co, Cr, Cs, Cu, Er, Ga, Gd, Ge, Hf , 

La, Li, Mn, Nb, Nd, Ni, P, Pr, Rb, Sc, Sm, Sn, Ta, Th, Ti, Tm, U, V, Y, Yb, Zn, Zr); Chemical and 

biochemical (evaporation) (Ag, B, Mo, S, Sr) and anthropogenic pollutions in the region(Ba, Pb, Dy, 

Tl, W) effected by petroleum (organic) pollution. The results of the Factor analysis  was confirmed by 

results of the cluster analysis. The result of changes in trace elements and their ratio confirms 

sedimentary origin for sediments provenance in the Khuzestan plain. 
 

Keywords: Khuzestan plain, Sedimentology, Sedimentary geochemistry, Sedimentary origin, Dust 

source. 
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