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9D >[+  � >F-@ <�4� �A@��3� �#��32� 9� �   �/F�)��

(Y1� G� � �-<$A32 ��  3F� <+)Wang & Chen, 

2000 .(�@ �- �� � <�+�3D9   �
H�F� ��/� 9� ���� ��3�N
D #��3FF2� �� �FF�\FF���
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 9� 	\��uDp #�	  �3F� ���+� 	� .32)Bryan, 1979; 

Wang, 2002 .(01FF�234�  8�FF2 9FF� �	)+�FF� ,�FF-
�23DK �A��C     #���F\� �� 8F6U� B��	F�� �+��+� ,�-

 �;�3+�23DK     <F+��� ��	FQ �+�F�+�)Tam & Wang, 

2000; MacFarlane, 2002 (� 	
/:�+ �9    P��<F� �3F�
��D Du?�+��� 	p ��% � ,	�� ,�-��	Q �1 ��   <F+	:

  �F2� ,Jv� �
 >)�2 #�/6C ,��; 94)Ellison & 

Farnsworth, 1996 .(���-  94 �3��A�S�K Baker � 
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� ,�� 	�

,��<; �D �-�: �C�� �� >)�2 #�/6C  �F�D   	puFD
�FF2� B�FF: wFFA3��1� ��FF+ . �FF2�	�Kannappan  �

 ����W�-)2012 (+ /+   �FL	� ��/F� 9n	:� ��� ��[
   #��3F2� �� �@ ��/F� �� 	1�4 �-�: �C�� �� #�/6C

#�/6C ��2� �� �C�� �L	� �� <�+�3D 9� B�: ,�-  Br
�
<���
 ��\D Z	� �
 9[
� .  �� H�F� 	
��5� �� 94 �D�/6C

Z	� 9� ex2 � 9Q�2 9� 9[
� (51�� �-  �F�   � <+3F�
 �@ ,H�F� 9� �� �4	; ��/�   B�F: �� �F-    ��/F� 9F�

���� �)1�� /+ /6C o	�D .  
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  �FC�� 9F4 ��� ��[+ <� P�\+� 	D�3: V6L ��   ,�F-

�	; B�: z61X� ��     ,�	F� ��F2��� {L�F� <+�3D
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 �
�C�	v*30  � 9*��31  � 95Q�10   �FD 9+�p30 

 � 9*��30  � 95Q�47  F+�pK    � �A��F� }	FN49 
 � 9FF*��5  � 9FF5Q�58  �FFD 9FF+�p49  � 9FF*��10 
 � 95Q�47 �p+K �Q	� T3� �<�� ~	� T��� �� � 

  �FQ�� 	�F[-�� ��12	�� �� P���  B<F�  �F2� .  >F
�
��<��B @  ?3F�	� � P	: ,�3- � ?���� .  ,�F��@ �

>FF� 35  F50 �FFD ��1FF���D �� 9FF*�� 12  �� 9FF*��
vD ��1����� 	 <�4 �    ����F� >)+�F� +H�F2K @� 

/+  ��<;233 ��6 	1� �2�. 3 9L��  �6%� �3L ��
���[+� #�V6L  >
� 9� G��C��fK  ���� �6:��   �3F�

  �� ,�<F�1� ��32� 	
�/* ��3L �<�1� #����[+� �� �
�2� B���@ <
<f .	7�; T�; �� 103  9�SQ 	F
/*� 

 ��32�   �� 9F4 �F2� {X[D (��Q B��<�� >
� ��
EX�  �� �@ �� �
�- w
 F-�K   91F�J: �	F;   ,��F4

�FF2� 9FF1C	: #�3FF% . ��FF2�(FF)�*  ,�	FF; ,�FF-
	51�� B<�  >
� �� F��fK  �F6:  j3F�\� ��   9F�385 
 ��1W- �A���� �3� )Mansouri et al., 2012(.   

2.2 .����� I��  
   	
��FFYD �� B��$1FF2� �FF�B��3-�FF�  ,�Geoeye  ��

P	FFF+  ��/FFFC�Google Earth  �FFF�Q3� >
	FFFL@

()�* �-�	; , <� >�D . F[5+K  F
�fK   �� 9F�A�S�
 G�5�1:25.000  �@ ,�� 	� 94 �2� 9F��f   ,�F-

6:9WA � �3*3� ,�-�3L ��  ,�-()�*  ,��F4  <F�� 
<� {X[� �	; . ,�	� F�DK    �� 9F[5+ >F
� F[5+K 

 95S�� �C�	:3f3D ��3Q�9�  �`FN� B���    >F�� ,�F-
�*	� <��  <�\�F2�    <F� B��$1F2� ~3FC .  ,�� 	F�

 P��D ~3C 	
��YD9WA    � �6F%� ,�F-�3L ��6: ,�-
 � �N	C9WA  ,�-B<-�[�    9F� �	F; #�N��1*� �� B<�

W$D<� ��<; <
<�D w .  ��F��� T	1�4 �� ex2
[5+K  <� �
��+ ���4)Mansouri et al., 2012 .(  

9�   >)�F2 #�/F6C �O6U >�D �3O��   � (FW+
?	2 �� B�)[
��  �	)+�F�  �� F5S��K  9F�A�S�  B<F� 

�� j3�\� 36  9F+3�+    �F[��
��� �� ?3F2�1391 
����	�  <F� .  �F�Q3� 9F+3�+   �<F1�� �F- ,��  F[5+K 

X[� B�)[
��{  � exF2  #�FY1X�  	F-  �� 9FS5+ 

9[5+ 9� +���2K ��Q3�  ?�F
  �+�F�*  (F51�� � ,�� 

>�� �
�2��� <�. �� 	- B�)1�
�  9F+3�+  �,���	F� 3 
9+3�+ ?32�  ��S2)  RF�N0   �FD10  �1+�F2  	F1� (

9� 2�6K P��*� �W12`f <2� �3� B<�   � �F���	�
��  <� 84	D 0-)��� 9�  �F231� 700  P	F:(�� � 

9+3�+ ���	�, �� �C�� 9[
� R��S� %3DK Lawton � 
 ����W�-)1981( 9*3D 94 <� 9+3�+ �- �� 9[
� ,�- 

,Jv� B�: �	; ?�X1+� �3� � �� ����	� 9[
� ,�- 

Z�/� 	D  (F��; �  �
�3F-  ?�F�1*�  <F� . ,�	F�  F�DK 
9+3�+ �Z	� �� 	- B�)1�
�  R��FS�  k��Macfarlane 

 ����W�- �)2003(� 20     ��	FWD �F� Z	F� 9F2  �FD�
 

��* ,��@ <� .>
� 9+3�+ �- �� 5 �A� 10 �L��  9F4 

j�$D�� E� �� 3 	1� <�1��� ?�X1+�  <F�.  �+�F1L�� 

 ,�	�9+3�+ ,���	� B<
/:	� <�<+ 94 �
�	� ,	-�m 

�@ �- 0A�2 �3� � 	� ,�� Z	� 
�-��[ +�[+K ,���� � 
�A��C #�C@  0F[n 9�  �F�+   ��3FL)Davari et al., 

2010 (  9F+3�+ exF2  �� �F-  ��<FX
  9F�  B�)F[
���@ 

o�L 2���� <W[+��� ����� ���� B�)[+��  ��	F�D 

(51�� <�<+ .  
9+3�+ ,�- �?32� 9[
� � Z	� ��* ,��@ B<� 

�� B�)[
���@ 9� �3� (��4 �� ,�3- ���@ ex2 � �� 

,��� 105  F*��K  �1+�F2  ��	F: ��@  9F�  #<F� 24 

�N�2 w[L <+<� .9+3�+ �- ef ��  wF[L  �<F� 
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9� �3� (��4 �� ���-  � B<�34 9F+3�+    ?3F2� ,�F-
9�   wFA� �� >)�2 #�/6C /A�+@ �3O��63   ��	FW�

�3�N B��� <�<+. 9�  �3O���DK  9F+3�+ �� B��YN   �F-
R��S�   (FWD�	f5030  �����F2  �Fm�$;  �F�� 

��
� �W
	�@ (�N <�.   
8D	D >
� 9� 1  �� P	:+3�+K   �� � ��� ?3F2�

10 �FF6�  	FF1AFF2�<  wFF
	1+1:1  � <FF� 8FF4	D
 P	: ?@ P��; �� ex2) >F�  ,��F� (  ,�F�� ��95 

*��K �1+�2 �C	: ��	Q ��	: .9�  9� 8D	D 9F+3�+   �F-
2�6�  �	S5D ����� ?@ 	1A3 �6�    <F�4�	f 	F1A

 ��i�	FF1+5 �FF6�  	FF1A<FF2�  � w
�<FF
	6410 
�6� ?@ 	1A    � <F� 9C�F7� 	S5D ����� B��F���  ��

 �D P	: ?@ P��;<�4�  (��4 �<�9+3�+   #��	; �-
<� B��� .T36�� ex2 �Q�� <+���   <F�
�	C �� (%�;

B��YN    >F�D�� �C�F% JU�4 �� ,	:24   B��� �3F�N
�� � <� >A�� Bi�i 9� 0\; 50 �6�  	F1A  B<+�F2� 

 /A�+@ �
��+�� � <�9+3�+ � �� B��$12� �� �-  B�)1F2
   �F�D� ?JF*)SHIMADZU, AA-670 (  �L�F2

 >f�i �3[4�C	: #�3% .�� �\+@     >F
� �� I<F- 9F4
9�A�S��   � ?3F2� �� >)�2 #�/6C �O6U �2�	�

	Wf�  �� �	; B�:5S��K 9�A�S� B<�   ��/F� /+ �
  �3F� B�: �
�3- P�<+� � 9[
� 9� 	1�� �� �@ T�51+�

 ��
/\DK  9C	SW
 e+�
���)ANOVA (�� ��  ��F��
95  �� <%����+	�K MINITAB B	�� <� ,	: .  

  
./  1. ��;��� 2�<�=� >;    
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3 . N�
��  

91C�
  ��� ��F[+ 9�A�S� >
� ,�-   R��FS� T�<F* 1� 
 #��32� �� ?	2 /6C �O6U F5S��K  9F�A�S�  B<F� 

 >�3/17  �3/22  �� � 9F[
�   �� �F- F����K 7/2  �FD 
7/8  �� �Z	� 	$% �-  �7/3  �	FW�     P	F: 	F� P	F:

���� ��23+ .   �� /F6C >F
� �FO6U    � 9F[
� �?3F2�
 Z	�B�)1�
�       #��F$D 9F4 ��� ��F[+ zF61X� ,�F-

���� ,��� �� w
 �- �� B�)1F�
�     ���<F+ �3F*� �F-
)05/0P>( . �3*� �� >
�  �)1F���-  � H�F� ��
�F� 

��*3D  Z	� � 9[
� �� ?32� �� ?	2 �O6U >�
 B<-�[�� <)01/0P<(.  9F1C�
    >F
� ,�F- E-�rFf 
 R��S�T�<* 2  ��� ��[+ T�F51+� ��/�   ?	F2 /F6C 

#���N 94        �� �3F*3� /F6C ��/F� ��F�+ �� �F2�

�#��32� �� /6C ��/� 9� 	O+ ��3� �C��   ?3F2� ��
 F� �2� Z	� �� 	1[� 9[
� 9�9  ,�3F�    ��/F� 9F4

  9F[
� 9� /6C >
� T�51+�29/0    �� � #��3F2� 	F��	�
 Z	�05/0 <� B<-�[� #��32� 	��	�.  

 95S�� ��S2 #��32� �� /+ (W+ /6C �O6U
 >�2/74 � 7/80 � 9[
� ��  �-4/31 �D 2/41  �� �
Z	�  >� �-2/10  �2/13 �3� 	v1� .  (FW+ �O6U

 P��D ��B�)1�
�    #��F$D �F- F����   ��<F+ ��F[+ ,���
)05/0P>(.  (WFFF� R��FFFS� V
�FFF1+ ,�FFF- 2  �3 

 �)1FF���-FF����  �� /FF6C >FF
� �FFO6U >FF� ,���
 ��� ��[+ Z	� � 9[
� �#��32�)01/0P<( . ��/�

51+� 9[
� 9� �@ T�74/0     Z	F� �� � ?3F2� 	F��	�
15/0  ?32��2�.  

?�;61.  ./�0 � *�% @�A�% +�,&- 
B&C)��/�� E�F �� E�F ( �� ��8 ��59�� 1�� � 23�� ���=% +��H%� ��I=��J 

2�<�=� >;   


-��   Pb Ni  

��S2 #��32�  

>)+��  71/19  8/77  

	q4�<;  3/22  7/80  

(Q�<;  3/17  2/74  

	�+����� I�  21/1  7/1  

9[
�  

>)+��  95/5  92/36  

	q4�<;  7/8  2/41  

(Q�<;  7/2  4/31  

���� I�	�+�  65/1  79/1  

Z	�  

>)+��  18/1  94/11  

	q4�<;  7/3  2/13  

(Q�<;  0  2/10  

���� I�	�+�  26/1  66/0  

  
  

?�;6 2. �K ?�I50� ��,�� � 1�� � 23�� �*H%� �� @�A�% +�,&- @�A0��� L ��8 
-�� �� �)mµ g-1(  

 
-��  

+�,&-  
*H%�  23��  1��  

 ?�I50� M��N 2�

23��  

 2� ?�I50� M��N

1��  

Pb 7/19  95/5 18/1  29/0  05/0  

Ni  8/77  92/36  94/11  74/0  15/0  
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./  2. ����� �0H�%�F� ��,�� *�% �� @�� *H%� � 
-�� 23�� � 1�� ��8  

    
./  3. ����� �%�F��0H ��,�� ./�0 �� @�� *H%� � 
-�� 23�� � 1�� ��8  

4 . � O<������ /��>  

  �� ?	F2 /6C �O6U F[
�K     >F
� �� �	F; ��F1L��
 95S�� R��S�T�<* 3      #�F�A�S� 	
�F2 9F� ��F�+
P�FFF\+� B<FFF� )MacFarlane et al., 2003; 

Kamaruzzaman et al., 2011; Davari et al., 
2011 ( >
�Ff 	
��5� ��   3FL	� ,	FD   9F4 �F2� ����

�H�FF�1;�  �� �@ ��3�H�FF�FF[
�K  �� �	FF; ��FF1L��
 �� ���+ B<���
 #��A�S�H��    /F6C >F
� ��/� ��3�

�2� #��32� �� . �� ����A�S�K  >
� �O6U ����[�
 B�: �� /6CAvicennia maria   ��/F� >
� �� 	1�4

 9F�   <F�@ �F2� )Nirmal Kumar et al., 2010( .
 R��S� >�y�-T�<* 3 O6U Z	� �� ?	2 /6C �

 �� �	FF; ��FF1L��FF5S��K 9FF�A�S� B<FF�  ���FF�D ��
9FF�
�5� #�FF�A�S� B<FF� B�)FF[
�� ��  9��FF[� ,�FF-

)Davari el al., 2011; Shirvani Mahdavi et 
al., 2012; Nirmal Kumar et al., 2010; 

Parvaresh et al., 2011; Defew et al., 2005 (
 ��<5�>
�f �� ��[+ �� ,	D <-� .  
6U �� (W+ /6C �O[
�K     >F
� �� �	F; �FL��

  #�F�A�S� �L	� �� 9�A�S�)Einollahi pir, 2011; 

Davari et al., 2010(  B�)F[
�� ��    �9��F[� ,�F-
   �F� ��F[+ �� /F6C >
� �� ,	1�4 ��<5�    �FA� <F-�

 �� /6C >
� ��/�9�A�S� 94 ,� Kalantarhormozi 
 ����FFW�- �)2011 (�<FF�� �� P�FF��  �FF��L P�FF\+�

����[+ �� ,	DH�� 	
��5� �<+� ��  �H�F�1;� 94 <-� 
 �� ���+	DH��       #��3F2� �� /F6C >F
� �FO6U ��3F�

 �F2� . >FF
� �� �	FF; ��FF1L�� Z	FF� �� (FFW+ /FF6C
  #�FF�A�S� �� 9FF5S��Einollahi pir )2012 ( ��

 � 	D�3F: V6L Parvaresh   ����FW�- �)2011 ( ��
  FA� B�3F� 	1[� ��
M@ �3L �� �Q�� �	; B�)[
�� �

 �� 9�
�5� ���A�S�K Davari   ����FW�- �)2010 (
  �F2� ����3FL	� ,	1�4 ��/� �� 	��3� ��12� ��. 
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?�;6 3. ���I�J PHA<� ��() +�,&- @�A�% Q���� ���% �� �� ��8 
9�� 1�� � 23�� ��  

  

 V
�1+��[+ <�-�� >
�f o	�D   (FW+ � ?	2 /6C
 9��FF[� � B�FF: Z	FF� 9FF� 9FF[
� ��FF�A�S�K Davari  �

 ����W�-)2010 (    �F2� 	�F�3� ��1F2� B�)F[
�� ��. 
- >�y�-  �)1F��� F����     #�/F6C �FO6U >F� ,���

    � ?3F2� � 9F[
� � ?3F2� �� �3*3� (W+ � ?	2
���� �3*� Z	� .9�  >
����� ���- �2�	� 94 �3�  ,�-

MacFarlane  ����FFW�- �)2003 (��FF[+ �FF�  �<FF-�
H��       �F� �-�F: �FC�� �� #�/F6C �FO6U ��3F�   <F+�3D

eW��� <��4�  <F��� 95S�� #��32� �� #�/6C �O6U. 
�3*�  �)1���-����  C �FO6U >F� ���   �F�\D #�/F6

?32� �� 91C�
 �  9[
���   >F
� �
�+�3D 	� �6A� <+�3D
<��� (W+ � ?	2 #�/6C ?J* �� B�: .  

 >�y�-�
�5�K   �� (FW+ � ?	2 #�/6C �O6U
 �� Z	� � 9[
� �?32�B�)1�
�    ��F[+ zF61X� ,�-

��  P��D �� 94 <-�B�)1�
�      I`1FL� �F� ?3F2� �F-
��1��+ ,��
� T��+� 9� � 9[
� �� 	1[� �@ 9[
� �� �

 �� 	DH��Z	� �2�- . P��D ��B�)1�
�  #�/6C �O6U �-
 Z	� ��	1�4  >
� 94 <� B<-�[� ?32� � 9[
� ��

��  �� #��32� �� 9[
� 051�� G��D �� ���+ <+�3D

 	
�2 �� 9�
�5�P�<+� <��� �-. ���-   9F4 �3� F�A�S�K 
Baker � Waker )1990 (�   ��F[+ B�F: >
� ,�� 	

,��<; �D �-�: �C�� �� >)�2 #�/6C ��\D ��� 
�FF�D  	puFFD �FF2� B�FF: wFFA3��1� ��FF+ . �FF2�	�

Kannappan  ����FFW�- �)2012 (  ��� ��FF[+ /FF+
   �� 	F1�4 �-�F: �C�� �� #�/6C �L	� ��/� 9n	:�

   #�/F6C ��F2� #��3F2� �� �@ ��/�  �F�   �� <F�+�3D
�C�� �L	� 9� B�: ,�- 
�   �F�\D Z	F� �
 � 9[
� Br

<���
 .  exF2 � 9Q�2 9� 9[
� �� H�� 	
��5� �� #�/6C
Z	� 9� (51�� �- ��      9F� �� �F4	; ��/F� � <+3F�

�@ ,H��   �)1F�� /+ /6C o	�D ��/� 9� B�: �� �-
���� .B�`N      #�/F6C ?JF* �� �F-�	)+�� E5+ >
� 	�

>)�FF2 �FF�D  	puFFD � <FF�� ��/FF� ��FFL�� >FF2
 FFF� #�<FFFA3D ���� ��	FFFQ B�FFF: e�3 .Mremi � 

Machiwa )2003 (   	FF� B�`FFN �3FFL E-�rFFf ��
   �
�	F� <F�+�� �S�� ,�-�314�C �~3C ,�-�314�C
    �#��3F2� �FA@ ��3F� #�
31�� ��;� � �32�<�4�

 pH  ��/FF� �� /FF+ �� #��3FF2� �� ,�3FF� ��/FF� �
<�1�+�� (L� B�: �23D #�/6C ?J* .  

20H�0  ���  Pb  Ni  2I=��  

9[
� 

Einollahi pir, 2012 *  63/42  ��	
�)	D�3: V6L( 

Kalantar hormozi et al., 2011  *  47/1  ��	
�) �<��P��� ���L(  

Davari et al., 2010  26/126  52/44   ��	
�)	��3�(  

Lotfinasabasl & Gunale, 2012 *  /n�+  <�-  

Kamaruzzaman et al., 2011 21/18  *  ,/A�� 

Nirmal Kumar et al., 2010 57/1  *  <�-  

MacFarlane et al., 2003 164  *  �A�	12�  

Current study, 2012 14/4 1/24    

Z	�  

Einollahi pir, 2012 *  52/1   ��	
� )	D�3: V6L( 

Davari et al., 2010  01/39  13/40   ��	
�)	��3�(  

Shirvani Mahdavi et al., 2012 82/11 *   ��	
�)0[Q(  

Parvaresh et al., 2011 06/8  41/8   ��	
�)��
M@�3L( 

Nirmal Kumar et al., 2010 84/0  * <�-  

Defew et al., 2005 2/6  * ���+�f  

Current study, 2012 7/0  89/11    
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 9� 9*3D ��91C�
 � >
� ,�- 9[
� �#��32� 9�A�S
 �� �	; ���4 �2� ��1L�� Z	� �9��f  �6: ,�-

�<��      ?	F2 � (FW+ >)�F2 #�/F6C 9� B�3A@ P���
�2� . �3*� ��  >F
�    �� ?	F2 /F6C �FO6U  �?3F2�

 9[
� Z	� �    >
�Ff 	
��F5� �� �	F; ��F1L��   ,	FD
 9� ���+�L	� B�)[
�� �2� ����3L	� �3[4 ,�-. 

  �� (FW+ /6C ��� B�)F[
��  �
�F-    <FQ�C 9F4 �F23DK 
   <�1F�- �3FL �3��	f �� �1��%)   � 	D�3F: <F�+��

w
	2 ( �� � 	DH��B�)[
��  94 �
�- 9F�   �� #<F�
 }	���23DK � �1��%9      ��F: � �F$+ �
��F% BrF
�

 <+��� ��	Q)	��3� (>
�f �2� 	D .  9FW�
� 9� 9*3D ��
 P��D ��B�)1�
�  Z	� �� #�/6C �O6U �->
�f  �� 	D

9[
� �� � 9[
�    >F�y�- � �F2� ?32� �� 	1�4
    #�/F6C �FO6U ��F� ,���@ �)1���- 9� 9*3D ��

�2�	� B<�      �	)
<FW
 �F� Z	F� � 9F[
� �?32� ��

  �� ?	FF2 � (FFW+ #�/FF6C ,H�FF� �FFO6U �H�FF�1;�
    RF
	� �� #�/F6C >F
� T�51+� (��N �95S�� #��32�

 V
�1+ �3*� >
� �� ��2� B�: 9� 9[
���[+  <F�-�� 
2 /6C >
�f o	�D    Z	F� 9F� 9F[
� �� (W+ � ?	

�2�	; ��1L�� . >�y�-�� �\+@    ?JF* ��/F� 94
(W+ /6C     /F6C >F
� �FO6U �� 82��1� 9[
� �23D

 #��32� ���2� �>
�	���� �H��1;� ��   ��3FD  >F
� ��
 B�:�9 KA/��  �1�
� 	:��+)�3D�W
<+�3
��(   ��F2���

      �6;�F2 R��F�� �� (FW+ �� �F��+ �:�3FA@ ,�	�
	4 B��$12�� .�� >�y�-  �)1���- �3*� 9� 9*3D

 F����   � ?3FF2� �� �3F*3� #�/FF6C �FO6U >FF� ���
9[
��  B�: >
�  <F+�31� �F2� >W��   EF5+ �3FL�� 

 � #��3FFF2� �� #�/FFF6C >FFF
� IJFFF; �� ��*3FFFD
B	Wf <��� 91��� ��@ ,�-.  
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