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�����) Oncorhynchus mykiss ( �� ���

������  ������ ��! �  "#$�        ��#$ �� �#� %&'*    �#���� �� 

  +� ���� ,��� .    �-�/0! �	1�2 3���!�  �	4	! ���	5�$  ��

  "6
�� ���! �78    �� +� 5�2	+   � 8	   3���! �  9���2�!+//� .

    ��:,�� �� ��� ���� ���:,��� �#�   �; �#�! � �#<   �8�#/= 

   ��: ����, "#$�      �#8 �#�     += 3���#! >�+#;� #� 1�2 + #	  � �

  ?���������� �	
�� �#��  #8�� �  � �#!   +#��8.    ��#; �,

  @! �, �<�;	 � ��  �     ,�+#; �#��:,��AB    �#-��! 1�2 #	  � �

 ��! ?����	  �   , "	5�CD �8� ,�$       ��#$ �, �#� ,��%AEF 

 �##8 G5�##8A***   +##�� H,�##�� +##	5�2 ���##! "##��� �##2 

)Mazandaran Fisheries Department, 2006.(  I�@#� 

               � ���J#K I�@#� L!�#� ?���#� +#/���D �� L#M�; +!�=

            ,�+#; ���! �2 �� +	5�2 ���� �8 �� H,�8 �	��! 3�D+!

 +� +���: +	5�2 �2 �	�)Esmaili Sari, 2004 .(����8�/8  

�,�+;"    3���! ��� %F**       O�C��#<  �#2   ��#$ �,    � +#	5�2 

 �	P02 �+8 ,�� ���:,�� �Q@	$��� ,����!+//� .  

    H+� ,�R�� S�����!���2 T�Q$� +  8 �� �����   O�#-��Q=� 

 U��8�8 �#���! ��#P� ) Macro benthic ( +#���� ,��� .

    V###�W�5��� X###$�� Y�0###: �, �###�����D O�###C5�Z!

�Q@	$�����     �#8 �C	[\ �� ��,�#5 �#�   �� �#��� �  I�@#� 

   ��#! ?���#� 3���#!�   "#$� H+#� ]�#R��  )Hilsenhoff, 

1988; CostaPierce,  2002; Adams,  2002 .(   ���#8

                �� �#��:,�� ��#4D � �#D �#8 H+#� ,��� O�+#�+�2 �8�����

   �##� ��+##�� L##^! �, O�,�##=�! V##�W�5�	8 _R/##$

 H,�PQ$��! ,�� ) Adams, 2002; Ghane Sassan Sarai, 

2004.(  ##��:,�� � �##���� ��##8� O�##-��Q=� �	##8 �,��##� 

�8����!     +#�� �#=�2 ,��#! ��	@#8 ��P� )Loch et al., 

1996; CostaPierce, 2002 .( �,��� "##	P	� � "##	��

           �#��:,�� �8 ���! ?���� 3���! "	5�CD �� ���� �5� ,��!

    9!��= ��Q:�$ �8�8����!  ��J��	`a2 ��P� "$�    ��+#8 � 

   bQ:� c[$  c	2�2     �Q@	$��� ,��4�- �, �2� �#!   ,�#� .

      c	��2 �� H,�PQ$� �8 ����8�/8d:����� � �Q@� �! ��#2 

 �8  ,�#8 �� ���:,�� �Q@	$��� �P	� "	C<�)Wallace 

and Merritt,  1980.(  

 ?���� 3���! �C$�2 +��� �/e�2 �e ���= � ��

����� ��	
����� O�C5�Z! ���� �8 ���� ���:,�� �, 

��M ��4-f�QD�
� O �� ���
g �� "$� h�Z! ���i$ �

�8������ � �!���2 ��/- �8 +�5�CD V	�� "� h�Z! ��+

,,�� .��8�8 X$�� � �� �2 "$� ]�� ���i$ ����� V�8�� �� 

5�CD	�� "�! � ?���� 3���! 	`a2 ��	 �8 ���� �

$���	"��, ���:,�� �Q@ .+8�2�2 �	 c �8 �<�; j	k^2

C2 ��l/!		! �	2 ����J��	`a� ��Q:�$ �8 3���! I�@� 

C�=	Q� U��8 �8����!��P�  ��� �H��� ���� c5�K 

��2 �� H,�PQ$� �8 � �QD�� O��M	 cd:������ �Q@� 

���� V�8��C<� �� 	� "	P� I�  ���2 ���,�:���  �, 

 �C5�Z! ,��! �kZ/!"D�� O��M .��� �,�" �� H,�PQ$� �8 

m��/@4	� �Q@�� d:��) HFBI(  � I� �P	� �$b�

C2		,�� ��+.   
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      H�
Q@#�� V� �-��! ��) +��#� (        H�
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=��:� � �     p�#4n! �#��:,�� I� �#8 �#-��! � �#! +#� ( �

H�
Q@�� +C8�     ,�+; �4M�D �, qoF/%  �Q!�#4	� � �   �� +#C

f����     +��� �C5�Z! ���8  ��#�,�:��  �#��:,��  ) #4^!�   �#� 

6n8�    #P/! O��`� �� �        _��#� �#-��! I�@#�  �#! "#D�� (

 +�+� �		C2 .    , I�nQ�� �8 3��R! �,H  ��     3���#! L#� H�
Q@

   +#� H,�, _��� � H  !�#�2� �  #�@�
QH �#�     �4#M�D �, F/qq 

�	�Q!�4�  ��Q@��� �kZ/! �   +#� 9��� +� .    ��#< �, #� V

      �4M�D �, �$�! � �� +C! H�����s**�Q! �  "#$, ��8 

�###�,��, ���###� ]�, H�
Q@)  L�###�% ���+###= � % � q( .

��Z�����     ��+= �, �� q  � H,��� +       a/1Q#$� �#8 f"#$� H

D�t	 5�2 "	  8, � +�  ,��� I� � 3���!   �#$ f�  M�0#: �	 O�

� �k! ]�###
/� �, �###� H,�###8 �8�6###! �###��###��###Q� �@� u

C5�Z!�  ���
Q@H��  f�!��2  ! �8 	  ̀a#2 ��	 5�CD � #	   3���#! "

 ! c@#;�8 #	5�2 �� #	  #� �#��� +�  ,�#8 ) ;Pennak, 1953 
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Loch et al., 1996 Pipan,  2000; CostaPierce, 2002 

;(.   

�������,�8    U��8 �� ��8����!   ��P� \� �   �, ��$ V

 v##4Qn! ��0##D��##8 � �##QD�� O��##M�� ##� ��##l/! � ��

�������,�8 �8��$ ) Surber(        �#8 9#8�! O�D w� ";�@! �8 

   ��2 ��6gA'*   +� H,�PQ$� ��x	!  .   � H�
Q@�� �� �,  �A 

 ���:,�� �Zk�  ��/e �,H��   �  S#$�f  �#���� ��,�#8  #M � O��

QD��            �#��:,�� �, I� �#��= mb: "�= �, H�
Q$, � �

 +�,�� �kQ@! .    �,�e L:�, �,�������,�8   �+Q8� � y/#$  �#�

           H+	[@g ,��! � O�,�=�! �2 H+� �Q@� "$, �8 �!��� �8

               �#P	� ���#2 L#:�, �8 I� ���= H���� �8 � H+/e � �8

 ,,�� "��+� .            L#:�, �, �� �#��:,�� �Q@#8 v#e "���� �,

                  �#2 H,� �#� �#8 �#!��� �#8 �#Q! �Q��$ +/g j�- �2 �,�e

   +�,�� v	� ����� O�,�=�! . �, O���Q^!     �#P	� ���#2 �

           � H+#� L#kQ/! ��	Q$b� "62 L:�, �8 f�6Q@� ��<

  zZ$y/$��            T�#8 �#!��� �#8 "6#2 L#:�, H+���	��8 �

       �8 H+	[@g O�,�=�! �2 H+� H+	6� y/#$   �#�   L#:�, �,

   +#��	� ���� "62 .          w#� L#:�, �, "6#2 ��, O�#��Q^!

   �	5�!�D �8 � H+� �Qn�� �x	Q$b� m�tB  +M�,[12 #	" 

+�,��.  ���� {|$���      ��kQ�� H�
6��!�� �8 ���$�/� "�=

+�+##� H,�, .�!�� �,##��+##Q8� H�
6   V##5� �� H,�PQ##$� �##8 

        ��6#g �#Z� �#8 ���
6��!��F**      ��#$ �+#= ��#�	! � 

+�+� .      O�,�#=�! ���#$�/� ���8  #5 ��    � ���
6#��!�� }�

 ���####$�/� ���+####	4��####[QC!) Pennak, 1953; 

Edmonson,1959; Needham, 1976; Quigley, 1986; 
Tachet et al., 2000 ( +� H,�PQ$�.   
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 ����,��(� -��� .�/0 #��(� 1��&�23 4��+� �56 �7�8� �� 9�:;������ ����  

3�#�"45 ! ����� 6�7 % & / - 

����� ��� 	
� ������ ���� ��� ���� ��� ����� 

 ����� 	�� �����)!"( #$ %$ &'$ *$ 

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

01 !���" 23�� ���4�-� - ��56 ���4�-� - ��6 ���4�-� - ��6 ���4�-� - ��56 

 7�-�- 01 	��)�8�9����: �� ( .'$ .&$ '%$ .*$ 

	��� �;� 7<����� ���< �5=3>�� ��>�? �5=3>�� ��>�? �5=3>�� ��>�? �5=3>�� ��>�? 

 @�-�? ��-� !�A����)���( #B* #B* #B* #B* 

CD EF� 	8�� ��8��G�� 
 - 	8��

��8��G�� 
	8�� 

 <-� �� 	��CD H�+�� ��+" IB& IB& IB& IB& 

��J� 7CD ��K� <-� �� 	

)L��F
��( 

 ��8G��" ��I 

 �� - M��F�� �N��

 ��8G�<*/$B$ 

M��F�� �N�� 

 ��8G��" ��I 

 �� - M��F�� �N��

 ��8G�<*/$B$ 

M��F�� �N�� 

 ��8G��" ��% 

 - M��F�� �N��

 ��8G�< ��*/$ 

M��F�� �N�� 

 ��8G��" ��% 

 - M��F�� �N��

 ��8G�< ��*/$ 

M��F�� �N�� 

  

 ��/K �[$�^! ���8 EPT��� L!�� ��H��� �8 T�@; 

�,�5��H,�8 Q$�� {/= ,�+C2 f� �#� �Ephemeroptera, 

Plecoptera, Trichoptera ,��! ��	� ����� +;�� �� �, 

  "D�� ���� H,�PQ$� .  +M�,EPT � 	    ��/- �8 ��  d:�� V

��Q@�  ��� �, �8�� $��� 	    ��:,�� � �� ��� �Q@� �#�   ,�8��#� 

$�	C�     �J5 � �Q��,  ��D 3��R!   8 j4CQ! ,��D� �����  ��  �$ �

  �Q$�� ��#8�    �[#$�^!    +#M�,EPT    +#� ,����#8+� .  ���#8

 d:�##� �[##$�^!EPT/CHIR. ,��##D� 3�##�R! �##�����D 
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Q$�� �8 j4CQ!��� � EPT   �#8 j#4CQ! ,��D� L� ������D �8

  H,����:Chironomidae        "#$+8 ��	� ����� +;�� �� �, 

 +!� )Loch et al., 1996; Pipan,  2000.(  

�=              d:�#� �� H�
Q@#�� �#� �, I� "#	P	e �8�#���� "

  �Q@���	  m��/@4  +� H,�PQ$�  .   �#l� �� ��8� ?�� ��� �,

      �, �5� ,��! �8 ��,�5�s    �#QD�� ���� �k[\ )    ��+#=A(  � 

 d:�� ,����8 "�=H,�PQ$� L�~ ��!�D ��,�� �+ :  

  

  
n

tx
HFBI ii )(∑

  

  

xi  fH��� �� �, ,��D� ,�+C2  ti�8 L�^2 ?��� �, ��,�5� 

 fH��� �n     +/#��8 �#! ,��#D� L#e ,�+#C2 )Hilsenhoff, 

1988.(

   

���� <��+�3��� � ��/=+ >6 �$�? -)��"�� � -	
�" @3�� "� ���$	!� �) �������+�3 ��! �� A�=8
B  

(Rosenberg, 2004; Hilsenhoff, 1988)  

 89�":; �<��)8:;( =; �#�#> ���"7�5 �� �� 8
��� ?5�� 

	��F91���� �FP- 	91  	9�� /*/IB$ 

 Q�� ���G� 	91 	��F91 ��R� 0F4 	
�4 &*/%B/#/I 

	91 	��F91 ��K� S��8T 0F4 $/*B&#/% 

U�83G� 	91 	��F91�VTW� ���, X���� /*/*B$./* 

�VTW� ���, 	91 	��F91 Y�+N U�83G� *$/#B/#/* 

�VTW� ���, ���G� 	91 	��F91 Y�+Z &*//B*./# 

91�>�� 	91 	��F Y�+Z ���G� .$B&#// 

  

o    ,�, L	4^2 � ���R2 H �#�           ���#D� ]�#� �#8 H+#!� "#$+8 �

  ���!�Systat          {��#���� �	5�#�� �� H,�PQ$� �8 �  #�   �#D�\ V

)ANOVA one way  (    ���#$ ��#!�� �� +#C8,�,H �#� � 

 ��###/KEPT +###M�, f EPT�EPT/CHIR.  ?�� �###8

m�����5��o   +� ]�R�� m���	�$�  . �k! ���8   �	
��#	! �@�

    �!�� �� ����2�) Tukey (   zZ$ �,F      H,�PQ#$�  +#M�, 

,���+.  ,�, �[$�^! H�� � 8 	   H+� �   �	$�2 �4x� ]�� �8 ��

 ���D�Excel   +#� ]�#R�� )Conover, 1980; Loch et al., 

1996.(  

  

�����  

    ��$ V� �\�������,�8  �    v4Qn! ��0D �,   �#kZ/! �,

  ,�+##;  �##C5�Z! ,��##!%s****= �##����  ��##P� ��+##��

   +� ���$�/� � ���$�+=H    �8 �� AB   f{/= Aq   H,����#: 

  �%q     +/Q#��, j#4C2 �Q$�� .         �#1�� �, �� �#�����D �1��+#; 

�
Q@##��H�##� �Q##$�� Ephemeroptera,�, L	�6##2 H) �, 

�
Q@��H��  �&   � %*   �Q$��Trichoptera  ,�8 c5�K ( ��  E 

    �8 j4CQ! {/=B   � �� H,����: �     +#� ���#$�/� �Q$�� �+�. 

 {/##=Baetis sp. � H,�, L	�6##2 �� �##�����D ���Q6##	8 

 {/=Acentralla sp.  ���� �+C8 �[2� �, ������D �l� �� 

"D�� .         H,����#: �#8 j4CQ! ��D {/= �,Baetidae   H,�#8 

    �� _	8 ��&/&s +M�,         ]�#�2 �, �� �Q$�� ��� ���-� L� 

�
Q@��H��+�,�, L	�62 .  

   �+C8 �Q$��Trichoptera    �� H,�8 %*     �#8 j4CQ! {/=

&    +##� ���##$�/� �Q##$�� �##�� �� H,����##: H � {/##= 

Hydropsyche sp. H,����###: �� Hydropsychidae  �, 

 �
Q@�� �!��2H��        �� _	#8 � H,�8 c5�K s/&E  +#M�,   L#� 

�
Q@�� ]��2 �, �� �Q$�� ��� ���-�H�� L	�62 �!,�, .  

     Q#$�� �#�� �� {�� �#�      c#	2�2 �#8  ��#�H ��#� Diptera f

Oligochaeta   fColeoptera   fPlanaria   fAmphipoda f
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Arachnida   fPlecoptera   fPulmonata   fHemiptera f

Odonata        �
Q@�� �, �� ������D ���Q�� �2 ���Q6	8  H�� �

+�,�8 H,�, L	�62 �2�C5�Z!.  

  �	##/7��{/##=�##�   �Q##$�� �� H+##� ���##$�/� �

Plecoptera     �
Q@�� �� ��� ,�+C2 �, H��) �
Q@��H �#�  �% f

qf A   � B (f+/Q��, ���; �+�� ,�+C2 �8 �� �  . #8 �,	 �

��   8 �Q#$�� � #	�Q6�  #�����D ��  [@#� �       {/#= �#8 j#4CQ! 

Chloroperla sp.,�8  .  

 �###:�8�###8�###���! L###1! ��###P�  Simuliidae� 

Chironomidae ) �Q#####$�� ��Diptera( fOligochaeta � 

Pulmonataf   � L� �,��
Q@H��   #�����D �� �  �Q[@#�  " ��#8�� 

:�8   f+�,�8 ��,��5��   $�@; "4- �8	    �8 "[@� �����Q�� "

��,�5���  f  �
Q@#�� �,H �#�           �#-��! �#� �� +#C8 �4#M�Db8 �

           +#�,�, �6� �� ��Q6	8 ������D +M�,  ���� L[� �8 "[@�. 

     ��� ������D +M�, ��1! ��/- �8H��     H�
Q@�� �, ��D �s 

) ���##! ?���##� �##-��! �� �� ��Q6##	8 �##5� ��,�##5� �##�

D���,  "�!+/� (       �5�; �, fH,�8 ��,��:�8 ��+k! �1��+; ��

 ��� ��H��      �5� ��,�5� �8 T�@; �)EPT (  +M�, L��+;

+�,�, L	�62 �� ������D )Lx� %.(  

   3��R! �,  ��/KEPT         �#� �#8 �#��:,�� "$, ��8 ��	� �

  ��D� � "$,�  _�   � �QD� �
Q@�� �,H��      �� +#C8 �4#M�Db8 �

   �-��! ��)  H�
Q@�� a/1Q$� �8 A        ̀a#2 H+#/�, �6#� �#� 	 �

8	 5�CD �Q6	 �� "�       � �, �$�! � �� +C! H�����  #� H�
Q@

q   5�CD �8 "[@� 	 �� "�   �-��!  ��! ?�����  � �, #� H�
Q@

A ���8 � � �  ,�8 d:�� � (       H,�#8 ���� L[� �� �Q�e) Lx#� 

%(      mbQ:� O���$�� ��� �5� f�/C!��,   � �6� �� � �#�,�, 

)*F/* P( . ��/KEPT�
Q@�� �, H��  �4#M�D �8 �qoF/% 

       �
Q@�� �� �Q6	8 �-��! �� �� +C8 ��Q!�4	eH��  �4M�Db8 �

       �#-��! �#� �� +C8 H,�#8       �
Q@#�� �	#8 S#kD � H �#�  �Eos 

    mbQ:� �#/C!��,     �6#� �� � �#!,�,) *F/*P<( .  ��#/K

EPT �,   H�
Q@��q   �
Q@�� �!��2 �8 H��  mbQ:� �#/C!��, �

,�, �6� ��.   

 2 +���   +M�, O��		�EPT   �
Q@�� �	8 �	� H��  �4M�Db8 �

          ��/K �8�6! ���� �� L[� � �-��! �� +C8EPT   H,�8 )Lx� 

q (      � �=�2 L8�� �	`a2 � �#/C!��,       H�
Q@#�� �, S#kD s   �#8 

 8 fH+� H+�, ��D d:�� ��� �� ���\� ��   �#8 H�
Q@#�� �

�
Q@��H��       mbQ:� ,�: +C8 � L[� � �#/C!��,    �6#� �� �

�!,�,.  

  d:��EPT/CHIR.  �
Q@�� �,H �#�      �� +#C8 �4#M�Db8 �

                 �� �QD�#� �4#M�D �#8 �  H,�#8 ���� L[� �� �Q�e �-��! ��

         �6#� �6#���D� +#��� w� 3���! �#!,�, ) Lx#� A(f   #8  �

 � ���\�  ��  H�
Q@%  �
Q@�� �8 H��  �q   � A   H�
Q@#�� � s  �#8 

���
Q@H ��#� %   � '        mbQ#:� � ��+#k! �,  �#/C!��,  �� �

 , �6�+�,� .     �
Q@#�� �	#8 � ��+k!H �#�  �'   � E   mbQ#:� 

�/C!��,� �6� �� ���,�, .  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



 ���� ���	
� ���� ����� ���� ���� �
	���� ����� �!��"#��$ � %&'( �)*+ ,� �%�&�$  %-�      '%�  
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�C� F�D% �� @3�� /���7� 1�/HFBI��	
�� �� ���-% ������ � 

  

� �Q@##�� d:�##� ��,�##k!	�
Q@##�� �, m��/@##4H�##� �

    �/!�, �, �2�C5�Z!B&/*±FF/'o&B/*±&%/B     ,�#8 �#	�Q! 

)Lx� B .(      �5� ��,�5� �=�, m��/@4	� d:�� T�$��8

�
Q@##�� �, I� "##	P	e �H�##� �##k[\ ��##�g �, v##4Qn! �

         +#/QD�� ���� v	C< � v	C< �Q[@� fc$�/! fI�: �P	e .

    #e c#	2�2 ��+8�   #���
Q@H �#�  �E   � %*      �#P	e �#k[\ �, 

 �
Q@�� fI�:H��  �%  fB  f'   � &       fc#$�/! �#P	e �k[\ �, 

�
Q@��H��  �q  fA   � F            �  v	C#< �Q[@#� �#P	e �#k[\ �, 

  H�
Q@��s         8 �#k[\ v	C< �P	e �k[\ �, ����/2 �8   �+#/

+�+� .         �
Q@#�� ��#D d:�#� T�#$� �#8H �#�  �A  fF   � s  

)�
Q@##��H�##�  �##-��! �##� �� +##C8 �4##M�Db8 � ( "[@##�

##8� ##���
Q@H�##� �%f qf B � ') �
Q@##��H�##� �##� �� L##[� �

�-��! (       +#�,�8 �#5� ,��! �8 �2 H,�5� .       �� �QD�#� �4#M�D �#8

    ���! ?���� 3���!) �
Q@�� �,H �#�  �B  f'   � E (   �#=�, ��

 5� ��,�5�       ���#� �2��#8 I� "	P	e �8 �k[\ �, � H+� �e �

+/QD��.   

 QD�� T�$��8���    �� �[	��2 �d:���� �
Q@�� fH��  �A  � 

s     �
Q@�� ���$ �8 �@��k! �, H��    +#�,�8 �2 H,�5�  . #/7��	 �



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

 

 �Q@���2 ���:,��    +�+� O��	`a2  H+#� �Q��J�    H�
Q@#�� �,

s   ��   �4M�D �,F/A     �#-��! �� +C8 ��Q!�4	� ) � #��
Q@  HE ( 

\�L�- ���,�: ��  �8����8����+.  

  

��	
����  ����  

   �$��8 �,        �#D O�,�=�! ��8� O��6; ��� fH+� ]�R��

              �#C5�Z! ,��#! �#kZ/! �, �� ���#� �#��:,�� ���P� c5�K

 +�,�, L	�62 .       c5�K �8 ,�: O�C5�Z! �, �,+CQ! �kk^!

         � ����� �Q@	$��� ���P� c	��2 �, ��8� O��6; ,�8

��:,�����  +#�� H,��� H���� )Lenat, 1993; Loch et al., 

1996; Pipan, 2000; Pillay, 2007 .( ��Q@#��� �  ,�#8 

      �#� H+� c[$ f���� ���:,�� �, 9��� �C5�Z! ,��! �kZ/!

         �� ���:,�� ���P� c5�K �D O�,�=�! ��8� O��6; ���

�62	      �#Q� �#8 �� H,�, L�   8 O�#C5�Z! u #	   , H+#� ��  ��#


,��, "k8�Z!.  

      U��#8 �<�; �$��8 �, �#8 �#���!       �#8 ]��#k! ��#P� 

 �#######5� ��,�#######5�)Chironomidae fSimuliidae � 

Pulmonata ( �
Q@�� �,H��        �#-��! �#� ��+#C8 �4M�Db8 �

              �6#2 �� ��Q6#	8 �#�����D +#M�, �#��� L#[� �8 "[@�	 L

+�,�, .           �, �`�#! L#!��- �� ��� ���! ?���� 3���! I�@�

       ���P� "	C�= c	��2 � ��Q:�$ �		�2�!  +��8    �#R	Q� � 

  ��!���2     ��#� _���D� �8 �R/! +H �#�  #k! �    _��#� � ]��

���H��  ,,�� T�@; � .$��8�        �#��:,�� �, H+#� ]�#R�� 

   �#Q� �#8 ���#��  O�#C5�Z! u)Gowen et al., 1991; Julio, 

1991; Loch et al., 1996; Fries and Bowles, 2002; 
Ghane Sassan Sarai, 2004(,��, �8�62  .  

     �<�; �$��8  �,��  H�
Q@q    �Q�� H��, L� �, ��   ��#/K

EPT    �6� ��   �� H,�,�!���2 ̀a2 +	  �5�CD	   +C! H����� "

     � �, �#$�! � �� #� � � #�  +#��8 H�
Q@ .   � �� +#C8 #�  H�
Q@q f

��  H�
Q@s � 	 ���, ��    � +M�,  ��/KEPT �� 	�/�    �#� H,�8 

�!���2  ̀a2 H+/�+��6� +	 5�CD �	       ���#! ?���#� 9#�QR! "

)��    5�2 �#8 9�QR! � #	    ,�+#; +s**   ���, f�#2 � 8  #	�Q6� �

!	 5�2 ��	 ��! +� ,  8 �	     ,�#8 �#-��! ���g � (   H�
Q@#�� �,

 +��8 ���J! .  � ���R�� ���  ��  �d:����  �
Q@�� �	8 H �#� �

s   � E   mbQ:� �/C!��,   ,�, �6� �� +�  8 �!� f	  �� #�  H�
Q@' 

  �E   O��P2 �/C!��,�  ,�
� H+��6! �f+       +#$� �#! �l� �8 

��8##�8��  � +##M�, ��##/KEPT �4##M�D �, F/A ��Q!�##4	� 

 �-��! ��+C8)H�
Q@�� E (,�� ]�R�� L!�� O��M �8�+.  

  d:�##� ��+##k! EPT/CHIR.  +##/���� �##	� EPT �, 

�
Q@��H��            �#��� L#[� �� �#Q�� �-��! �� ��+C8 �4M�Db8 �

            �6� �� �6���D� +��� V� 3���! �� �QD�� �4M�D �8 � H,�8

 H�
Q@##�� �, � L��+##; �##� ���##Z8 f,�,s ���Q6##	8 �##8 

         5�CD �� �#��� �#5� ,��#! �8 ��,�5�     3���#! "#	)    �#l� �� �

 d:�� HFBI��� �����, H�
Q@�  #8 �, ��+#k! �1��+; 	 �

 � ]��2��
Q@H �#�  �#!   +#��8 (        H�
Q@#�� �, � �1��+#; �% 

   +!� "$+8) Lx#�  �#� � A �  B .(   O��#		�2EPT/CHIR. 

   �
Q@##�� �	##8 H+##� �##	8H�##� �qo% � Ao% mbQ##:� 

�/C!��,   ,�, �6� �� �H       �	`a2 �� ���� ��  5�CD	  �#���� " H

� �, �##$�! � �##� +##C!##� H�
Q@q �  �� L##M�; I�@##�

     H�
Q@�� �, ���! ?����A �!  +��8 .    H�
Q@#�� �	/7��s 

 �
Q@�� �8H��  �%   � '       mbQ:� ����, � ��+k! �,�/C!��, 

            �, 3���#! S$�2 fH+� ,�R�� �5� ��,�5� L	5, �8 �� H,�8

  H�
Q@��s �!  +��8 .         H�
Q@#�� �, H+#!� ,�#=�8 �		�2s  �, 

�D  �4MF/A     �-��! ��+C8 ��Q!�4	� )  H�
Q@��E (    "#5�; �#8

5��	   �Q6��8 �         ���#8 ����#�,�: �8 �/[! ��
�, +	�a2 ��

     �	;�� ��� �, ���:,���!  +��8. �,� �2 L		 � O���  H+� ,�R

  ���!��2 +8 �  8 L�� � #	    f,�#�� �  #C5�Z! �,�  ��    �, �#� 

   ���� ���:,��  #QD�� O��M�f        � �,�8�#� L#��, ���#Q��! 

 mJ#; #��� � �#�  T�@#; �  EPT   H���#8Plecoptera �� 

  _���D�BOD  f+
NH

4
  fNO2

-  fo
NO3   � oA

PO4   ,��� �	8 

) f��+##���! Ob	##� L##� H��,�%AEB .( � �##���� ���##�C!

��:,�����             �QP#�� �#	K � c#$�/! �Q@#�� S���#� �� ��

      �#�! H��#� ��#�g �	#8 �5,�#CQ! ���2 f+���,Diptera, 

Ephemeroptera, Plecoptera, Trichoptera,��, ,�=�  .

  ,�+##C2 �,�##-�	K _���##D�Chironomidae  �##8 "[@##� 

         ��+#k! _��#� �#� T�@; O�,�=�!EPT/CHIR.   �, �� 

 �Z	^! T�Q$� H+/�+��6� f,��, ���! +��8) Barbour 

et al., 1999 .(+8�2�2 �	�� c    �,��� "#	P	� � "#	��

         ��:,�� �8 ���! ?���� 3���! "	5�CD �� ���� �5� ,��!�f 

�!���2  +/       9!��= � �W��� ��Q:�$ ��� �8�8����!  ��P� 
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�J��	`a2  �Q�       ,�#�4�- �, �#2�bQ:� c[#$ c	2�2 ��+8 �

 ,�� �Q@	$��� .            �,�#�� �#5� ,��#! �#� �k\�#/! �, ����

 ���J���8�! ,��"[@� fEPT    � _��#� H+	!����	#� �8 

��##�H�##�##�J�2 �� ��   +##8�� �##! _���##D� y##/��Q4	D  

)Rosenberg, 2004 .(  O�##C5�Z! u��##Q� �##8 �##R	Q� �##��

)1996(  Loch et al. �)1993( Rosenberg and Resh 

,��, "##k8�Z! . O���##$�� +##��� ����8�##/8C�=	##Q�  U��##8

�8����! �P� �  �
Q@�� �,H��        3���#! �� +C8 � L[� �  �#�

����        W�5��� �,�#C2 ,��#: �#�8 ��  #� � V�     �, H+#� ,�#R

���� � S�Q@�   c$�/! �!  +��8  f 2�� �8     �#	8 L#��, �8 p�[

� H+��� +��8.   

   �
Q@�� �<�; j	k^2 �,H��   d:�� T�$��8 �2�C5�Z! � 

��Q@� HFBI        ��Q[@� fc$�/! fI�: �P	� �k[\ ���g �, 

    +/QD�� ���� v	C< � v	C< .      H�
Q@#�� T�$� ��� �8s  �#8 

      v	C< �P	� �k[\ �, ����/2)       L#8�� ��	@#8 �#5� ��,�5�

�l;b! (       �� �#��� �� �QD�� ����      ?���#� 3���#! "#	5�CD

     �	;�� ��� �, ���!�!  +��8 .      ���#$ ��#D d:�� T�$��8

�
Q@��H��      � ���! ?���� 3���! ��+C8 �4M�Db8 �	  "[@� �

            +#�,�, �6#� �� ��Q6	8 ��,�5�  ���� L[� �8) Lx#� B .(

    �
Q@#�� �	8 O��		�2 ���H �#�  �so'  �#/C!��,  H,�#8    �#� 

  H�
Q@##�� ���##8 �##5� ��,�##5� H+/�+��6##�s �##! +##��8 .

 �
Q@�� �	/7��H��  �'   � E  2�2 �8	  c    I� "#	P	� ����,

 c##$�/! I�##: � ��##���2 H+/�+��6##� �##� fH,�##8 ���##8 �

    �#��:,�� �����,�:) �0#n!�M"�,   H�
Q@#��E ( �#!   +#��8. 

       O�#C5�Z! �#8 �@#�� j#	k^2 �#�� u��#Q�)Voelker and 

Renn, 2000; Ghane Sassan Sarai, 2004; Kamali et 
al., 2006 (8"$� H,� .  

d:����� � �Q@�  �2 �8 	  ��� �8 �H���     U��#8 d:�#� 

�8����! �P� �  �� O��P2 � � 	P�   � � I� ��
Q@H��   �8 �� 

8�:�  +�,�, �6�  .��8� �2 +/		 � O���       c#5�� �, fH+#� ,�#R

  �8�62d:����� � �Q@�    U��#8  �#8 �#���!  �#P� �  �, 

���
Q@H���      �,�#5� ��#`� �#� ,�, �6� v4Qn! � #��� � �� 
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Abstract 
The effect of rainbow trout farms outflow in the Haraz river on benthic macroinvertebrates and the 

self-purification potential of river was investigated from each of ten selected stations along four 
farms. Benthic macroinvertebrates was investigated for different seasons a year by taking five 
samples. About 170000 macroinvertebrate specimens at 34 genera, 32 families and 12 orders were 
isolated and distinguished in this study. Maximum abundance at most stations was possessed by 
order Ephemeroptera, of which Baetis sp. followed by Acentrella sp. constituted 97.9% of the 
Ephemeroptera at all stations. Indices of EPT richness, EPT percentage and EPT/CHIR 
(Ephemeroptera+Plecoptera+Trichoptera/Chironomidae) decreased at the immediate vicinity of the 
fish farms outflows, and increased upon distancing from the farms. On the basis of HFBI 

(Hilsenhoff Family Biotic Index) index, four grades of good, suitable, relatively poor and poor 
water qualities were distinguished at all the sampling stations. The combined results of biotic 
indices indicated that pollution was higher at the stations at the immediate vicinity of the fish farms 
outflows than the preceding ones, and the self-purification potential of water increased upon 
distancing from the farms, peaking to a significant level at a distance of 3.5 km. 
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