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1. ��,8�   

    ��J+� ����J�K��k: �J��58	 /J� /:89 �� �FD -���
� 
���JJ�	 
8JJ:�  -�8<�JJ: � �JJ��	� �JJ�� �8<�JJ; 2��8JJ�.

    /�J��
 ���J5 �<�JG: #�G:89 �J+� .  
�4J* ��4400 
��
 �)*�+ �D ��	8)�;��FD -� 820  �
 �( ��	8)�;

/�K�@ ���5 �����  �+��
 �7�*   /J;  �� �J��;10   4J%�

 �*��	�8*
  � �( F���(�G�9 8  -
��� '( \; 4%�


 �(�� 350 <�D
��P  _Jl8; �  m�FJ� �
  n�JD   ���J��
9=�	 L�	 
8� ��
  /� /U��<  �J� �@
87( �
 ���< ���.

�	 ���
 L�� /� 2
��� ��8+� ��� �� M[< 4�<�89  �J$�;  4J�
)Kardavani, 1997 , Alizade, 2004 (.  

  0J1	 /l�@� /J<�D
��   -�J. �J��*P    ?8J< �� ��8J�:
01	 -�. <���P '( �8�   ��J+� �J�  �FJ: �  -4J	   n4J<�

)Little, 2000  (4���. ���o�. �	�     �J� ,��J�	 /J)�:��
�	 
�4�)5 6�� 4�789 ��89  8J�   �� M�J� /J; 4<80   4J%�


  4JJ�789 �� ���JJ��
 ���JJDp�JJ	 �;JJ�4 )Afshin, 1994 .(
�
 L�q  #��* A�*/<�D
��      � �FJD -�J��
 /J� 2
��� -�J.

0JJ1	  ���JJ5 -
8��JJ< � A��� r�JJ�	 �
 2��8JJ�. �( -�JJ.
 ��E�� /; /���
�	= �>��  #����k9�8*
 �F�W�(   ?�8J<� 
���

'Qb�K �@
87( � �.   ����J% -�J.�    �Js�� 
��� � �J�$<
/<8@ �+� 2
8� �	8���d -F�( -�..  M.�;���@
  \R�:

 -�G� � -����E; �b��� M��FK� � �9�	 � ��/<8�<   -�J.
 2
8� �b��� -����; ���k9 ���� �+� /; J� /   A�Jt	 �8J� �


  ��J@�; /J<�D
��  
��)Sheikh Goodarzi et al., 2012( 
24.�E	 �+� 24�.  � ����� #�qQ�� 0�; 4�
�9 ��4�

��d  L�� �����C���+8;� �.  ���.�23��  -�
��
.  
 �+���'( �$�;  �.  �J��< /J��  -�J.    \J��5 -
4J��	

 MU�+ �J+� )Marques et al., 2008 (   '�JW�<� /J;
���<P  #�q8b8	 �� 0+��	M7�l   J� FJ�< F�R<���/   ���J�

�JJJ	  
��)Borja & Dauer, 2008.(  e�JJJ�9�� �


 /J���<  ���J.  �8Jo�. OWQI 1 � NSFWQI
2

  a�94J�q 
JJ��N��P ��8�JJ+� ���JJ���4�. -�JJ.�8�;�K 2
8JJ�  �JJ+�

)Oram, , 2011 � Cude, 2001 �Islam et al., 2011(. 
�
  L�� M.�3JN     0J1	 �J$�; �J+��� /J<�D
��   -�J.

 �
 �FD -���
 /� �G��	 ���+�    �� 2
�$�J+� �J� �Q�J@

                                                 
1. Oregon Water Quality Index 
2. National Sanitation Foundation Water Quality Index 

  ��J�F$; �	�8:   ��J��� HD�J� �    ���J5 /J:89 
�8J	
 J�K�@�JJ+� /.   �JJI< �� �J.�8�����;�	 JD�lP  �� ���uJJd

v�1	 /�7�� ��@4��; �<QN -�8��	 �� � 4< �� �� � �<8�j
�����
 � #��8+� �7( 
�8	    /J�uk9 �J.��R�( ���� -�.

�JJ	 4JJ��;  ��
 L�JJq  JJ�uk9 
8JJD A�JJ*P  �� -���JJ��
 � ���l��j�/��� � ����8D/  ���.�	 w81D�	  4<8J� 

(Jonasson, 1975) .   �
 /J; ���[�J�	 M[< �� 2�Qq
��U<�
  �
 4<��
 ���udD�lP   �$J�K 4�<�	 -uk	 
�8	

  MJ[< �`����< �  4J<��
 ���FJ�� (Feminella, 1999)� 
   �
 �@
8J7( /J<8@ �J. /; �U<(��    J� �J�( ���J�	 /  �8J�

 -F�( #�
8:8	 -�� C�[��	9= ��>�	 
��u@ )Cairns 

& Dickson, 1971(�JJ	 �  L�K�JJ@ �JJI< �
 �JJ� ��8JJ9
�
 -F�( #�
8:8	   ^�J+��� �� '( ��$�; 2�R���� �.

 #4� �@
87( 
�8	  ���J���� �7( 
�J;.   �J���� 2���J	� ��
  ��J�	 �J$�;     #�
8J:8	 �J+89 �JJ�( -�J. -FJJ$; ��

CG	  L��9 �V��� �9  L��( 
����;  '8��	 �.�	 �
8  /;
 �
��l  '8l���5 � �.
�
 \j9��N  -�J.   ��J��� ���J���� 

)Bode, 1996 , Taylor, 1997 , Barbour et.al, 
1999 , Hynes, 1998 , Overton, 2001, Marques 

et al., 2008, Borja et al., 2008, Dauvin, 2007 ( 
 2
�$�+�24� 4<�.   

/�  ���.� Cd�3��
  C�J��+8;�   -�J. /J<�D
��  � -�
 �8JJE; A��JJ� �)*�JJ+�   � -FJJ$; ���8<�JJ: �JJI< ��

HD�� �$�; -�.�  �G�9 � /�K�@ ���5 /:89 
�8	 ���;
  -
�8J	 #�J�7�c	 �D�� /� �     24J� 
�4J�	 24J�;��N

�+� .�7�c	P  �Jb�*  �JG�9   �� �JEW� J�7�c	P  ��	�J: 
   �8JE; �J��� ���	 �x�$* ��	��+ �+89 /; �+�

 �.4<�	��+4�  �   �J��.� �JI< �( ��
��
    
�4J�9 /J;
 �� -
���/<�D
��  -�.���*P  �FD �����
 ���d '8�:

 �+��� 4*�� �<�	� �
24� � �4���     �J� 
8J�< �� �JEW�
  -
�JJ��	 ���7�JJ+ �JJ� /JJ; �� T�6 #�JJqQ�� 
8JJ��;

 ^��*� �J	   24J�  �J+�   4J.�8D C.��JK �J;
   /J;��l
  �
 �JJJ.�8�����;�	 M�;��JJJN � _JJJ�`878;� ���JJJb�

/<��; �FD -���
 ��8�: -�. �/  � 2
8�< HWE	 ��8D
���RJJE.�3N T4JJ5 L�JJ7�� �
   #�JJqQ�� S�JJb �JJ� �JJ.

/:�8	 <�4 .  L�J�o�.   �
��( C.��JK �J� #�JqQ��   ?8J�9
HD�� � ����� �$�; -�.    w�JD �<�J	� �Jc[	 �
� 

 ��j	����[	P C���+8;� L�� �
 �� �. ��	�   24J��( -�.
�� /:�8	 �
  #����k9�8*
  F�W�(  -����J; �JD�� �   �J.
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��
 
8J:� z�4J*� �� 4J�� � \�5 �( #����k9

�7�c	P  �)�K  {�J� L�J�l ���< 
�8	 #�qQ��   �� ���J.
 4.�8D C.��K�;
.   

2.  ��$�S�
� ��  

1.2 8���� ������ 5,B   
��1	 �*�8< 18 �
 /<�D
��   �Q�J@ ���+�  ����J+( ��

 ��j��l �9)\j� 1 ([c�	P    LJ�� �9�J�7�c	�  �� �J+��
 \�jE92
�
 4<� .  �J. �
  �� _J� /J<�D
��   -�J. ����J+(� 

/)l 4<�� ���7 � ,J�8*�  ��J�  
�J�(�  /J�cD  ��J+�  ��J��7� 
��@�; 
��� 
����<� 24�;8<� 
���$�� �7F<��  ��	�� 24J�j� 
4�$+ 
��� ��E* 
�� �
��R�7 �\N 
��  � /jJED 
��� 8 

4JJ� /JJ�K�@ �JJI< �
 2�R�JJ���2 �JJ+�� JJ�/ -�8JJ�  /JJ;
 2�R�J���   -�J.1  �2    �
 �t;�4JJ* � /J<�D
�� \J�	 �


)%�KP ��F.  -��	 �� J5 �)*�+ �D 4��J��
 ���.  �J+ ��
2�R����  �.   J� �FJD -�J��
 \D�
 /   �
 � /J[)* #�8J%

 �G: vQD/��[q  4<4J� 09�	 �q�+ -�..   �J��58	
 �<�j	01	 /<�D
��  �.\j� �
 1    � 24J� 2
�
 ��JE<

2�R���� ���58	     
��(��J� 0J1	 /J+ �
 �J.�   � �J7F<�
��E*  �����@�F� 
��24� 4<�.    

2.2. �	$-	  ������B � �
������"�� ��($���   
 �
 J� 2�R���� �. / )�J+�P     '��J@ LJ�� �� 2�R�J+
400 

��<�JJ+ ��	 ���JJ�	� A8JJ1K �JJ� �JJ���	1387 �� ��JJG� 
 ������91388 /<8�<  �� -��
��3  �4� T�U<� ���j9/<8�<  �.
� �� iN�� � L�7�	�K �� �j��+QN v��x �
 /�7�� -8�

4  _J7� �� 2�RE��	�( �
 �4<4� ��t9 4%�
    /�JEl -�J.
5/0 �)�	 a�
4U	 ��	 ��� �    _J�j$9 �� iJN � 24J� 8�

 ��4���   �J9 �0+��	 � ^��+
 ���+��� -�.4�); ^�+�
�
 � 2
�8<�D �� i�: 4*
���   �JD�� 2
�8<�JD     4J* �J9 �J.

4<4� ���+��� /<8@ .����	 L�� �� �D��  \	��)Jessup, 

1999(� )Macan, 1968(� )Pennak, 1953(� 
)Needham & Needham, 1962(� )Stock, 1974(� 

)Usinger, 1963(� )Birstein & Romanova, 1968(� 
)Logvinenko & Starobogatov, 1968(� )Meritt et 

al. 2008( 4JJ<
8� ./JJ<8�<  -�JJ.
�8<�JJD
  24�	8<���JJ� �JJ�
   ���J�	 �� 2
�$�J+�)Pankratova, 1977 , Pankratova, 

1970 , Pankratova, 1983 , Bolton, 2007 (  �� � J�G9P 

 ���5 �� 4�Q+� �<�.4<4� ���+���.   

3.2. D�'�T� U�&EA � ���2A   
  �� #�qQ�� �.4<�	��+ �
T�<   -�J.��FK�Excel �spss 

v.13  2
�$�+��4 .  ��J�F$; �<����K \�)�9 � /�FU9 �

2�R�JJ��� � ,��JJ�	 �� �JJ+��� -�JJ. 24JJ� �/JJ���<  -�JJ.

  iJJ<�`( ��JJ��� ���JJ���� \JJj9��N �
 /JJ; _JJ�`878;�

 #6��� ���� ���	 �x�$*24��	1   ��J+� 24� �;p
 2
�$�+� 4J� .  LJ�� HD�J�    \	�J� �J.  ?8J�9 /J<8@  -�

�8<��  J���� )Krebs, 1998 , Ludwig & Reynolds, 

1982( ����� HD�� �  S78G�J�)�. )Hilsenhoff, 

1988  (4<
8� .HD�� �. ?8�9 - �+89T�<  ��FJK�   � �J�d

  ?8J�9 /J<8@ -�SDR-IV 
2 )Seaby and Henderson, 

2007( �+��	/ 4<4� . L��o�.�� HD�� ^�+�   -�J.

��  24�/[��    '( �J$�; -4J��)Hilsenhoff ,1988 , 

Marques et al., 2009 ( �K�@ T�U<�.   
  /���[	 -��� #��$9 �8	�( ���	�  �
8J� ��
  ��
�J[	

HD�� 2�R���� �
 �. � �.   ,��J�	 �J�   ^�J+� A8J1K  ��
  i<�JJ���� F�7�JJ<(�
  /JJK��Two ways ANOVA  �

 �8JJ	�(�[	JJ��P  }��L�R<�JJ�	  LJJj<�
 � �;8JJ9 -�JJ.
 2
�$�+��4.  

3 .V���	   

 a���: �+��� L�� �
 15     -�8�����;�J	 /�J+�� �J� 2
�
/� ,)��	 36  ���+��� 2
�8<�D�4 . ��J�.    �� /J; �8J�

A�4: 1 
�8<�D �� ��+�4�N
 Chironomidae  �
 /;6 
��� /[�� 2
�8<�D 24� -4��  4J<�� 26  i�J:~   ���J+ �� �

2
�8<�D �. 43 24� �+�GK i�:  4<�)A�4: 1.(  
  i<����� F�7�<(�
  /K�� 
8�<  J��	 #��J$9�  HD�J� ��


 ?8�9 ����� HD�� �  
�
 ��JE< SJ)�W	 ,���	 �
 �� 2
 �+�)A�4: 2 .(�+��	P  �8<�J� ?8�9 HD�� J   �
 �J���

/<�D
��      J<�D
�� /J; 
�
 ��JE< SJ)�W	 -�J.P   ����J+(�

                                                 
1. United States Environmental Protection Agency 
2. Species Diversity and Richness IV 
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)B�C ��� 
��=5� ���D��� *+� '. �� �2�  � �$/(�
�E@ 
.� BF� �����-�/� ���(  

��E*  
����  �� ���; ��4[	7/0  �<�D
��P   �J��7  4J* �

 /JJ� _JJ�
F<5/1 JJ�/  0JJ�9�9 ?8JJ�9 L���JJE�� � L��JJ��;

4����
 �� #�
8:8	 .� / )�+�P   �8J	�( J���[	P   L�R<�J�	
�
Lj<� <�D
��P _� �� ����+(  � 8+<�D
��P   -8J+ �� ���7

  ,��J�	 �� -����� �� �R�
  #��J$9 J��	�   4J<
�
 ��JE< ��

)\j� 2.(   S78G�J�)�. _�`878�� HD�� MU�+ V���<

 /; 
�
 ��E</<�D
��  -�./�cD �+�
����< ��  ��JE*  
��
�  L��JJ��; 
��(��JJ�   4JJ* �
 HD�JJ� L�R<�JJ�	 5 � 

/<�D
��  -�. /jJED 
��   24J�;8< � �  �4J�� PJ�*�<   �J7F<�
 L�R<�JJ�	 L���JJE��4JJ* �
 6  ���
��JJ�4.  LJJ�� �JJ+���

HD�� 2�R���� 0�*�� �.  S)�W	 -�.  #��J$9 J��	� ��

�( �� �JJ. 
�
 ��JJE<�JJ+� 2 )A�4JJ: 2.( 2�R�JJ���  -�JJ.

 �+
6��)1� 2  �3 (2�R���� � ��4[	 L����; -���
  -�.
 \*�+ �� ��
)5 �6  �7( 4[	 L���E�� -���
  HD�J� ��

  #��J$9 � 2
8� ?8�9 J��	�  2�R�J��� L�J� ��
    �8;uJ	 -�J.
4JJ� 24.�JJE	 )\jJJ� 3 .(L�JJ�o�.  L���JJE�� ��FJJ�	

 _JJ�`878�� HD�JJ� �
2�R�JJ���  -�JJ.1 �2  ��4JJ[	 �JJ�

 L�R<��	 -6��7  � L����; �
 HD�� ���+ �R�J���2  �J. 
L�R<��	 ��  �� �J��; 5�    �J+� 24J� 24.�JE	 ) \jJ� 3 (. 

 �8	�(���[	P L�R<��	   #��J$9 ��;89 J��	�  HD�J� ��

2�R���� _�`878��  -�.1 �2 2�R���� ���+ ��    ��JE< �� �J.

�+� 2
�
.  
\j� 4 HD�� ��
�[	  �� �.S)�W	 A81K �
  ��E<
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 I�F61. J�6 
.�1; '(5- � �2 ���.��� 0�2 '(�)��� *+� �� BF� �,�- �� .� 0�2  

/�+�� �� 2
� 2
�8<�D i�: /<8@ 

Polychaeta 

Nereidae Hediste diversicolor 

Ampharetidae 
Hypaniola kowalewskii 

Hypania invalida 

Spionidae Streblospio gynobranchiata 

Oligochaeta 

Naididae Nais   

Tubificidae Limnodrilus michaelseni 

Naididae Stylaria  

Lumbriculidae Lumbriculus  

Cirripedia Balanidae Balanus improvisus 

Cumacea Pseudocumatidae 
Pterocuma pectinata 

Pseudocuma leave 
Stenocuma gracilioides 

Isopoda Asellidae Asellus aquaticus 

Amphipoda 
Pontogammaridae 

Paraniphargoides motasi 

 maeoticus 

Pontogammarus borceae 

Niphargogammarus 
borodini 

compressus 

Stenogammarus macrurus 

Behningiellidae Cardiophilus baeri 

Plecoptera 
Capniidae Capnia  

Taeniopterygidae Taenopteryx  

Ephemeroptera 

Ephemerellidae Ephemerlla  

Baetidae Baetis rhodani 

Heptageniidae Heptagenia  

Trichoptera 

Limnephilidae 
Neophylax  

Astenophylax latipenis 

Hydropsychidae 
Hydropsyche  
Parapsyche   

Rhycophilidae Rhyacophila  

Coleoptera Elmidae Narpus  
Zaitzevia  

Odonata Libellulidae Plathemis  

Hemiptera Corixidae   

Bivalvia 

Cardiidae Cerastoderma glucaum 

Dreissenidae Dressina rostiformis 

Mytilidae Mytilaster lineatus 

Gastropoda 

Physidae Physa acuta 

Limnaeidae Radix peregev 

Pyrgulidae Pyrgohydrobia  
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 '���� I�F61. J�6 
.�1; '(5- � �2 ���.��� 0�2 '(�)��� *+� �� BF� �,�- �� .� 0�2  

/�+�� 2
�8<�D ��� 2
�8<�D  i�: 

Diptera 

Athericidae  Atherix 
Ceratopogonidae  Culicoides 

Empididae  Wiedemannia 
Simuliidae  Simulium 
Limoniidae  Antocha 
Muscidae  Limnophora 

Chironomidae 

Tanypodinae 

Procladius 
Tanypus 

Macropelonia 
Apsectrotanypus 
Telmatopelopia 

Tanytarsini Tanytarsus 

Orthocladiinae 

Limnopheys 
Brillia 

Trissocladius 
Eukifferiella 
Orthocladius 
Cricotopus 

Paratrichocladius 

Chironominae 

Paratanytasus 
Cladotanytarsus 

Chironomus 
Cryptochironomus 

Glyptotendipes 
Polype`dilum 
Paratendipes 

Leptochironomus 
Cryptocladopelma 
Eudochironomus 

Others 
Diamesinae Diamesa 

Prodiamesinae Prodiamesa 

I�F6 2.  K�� (D /�$�( J(������� ;��& L)�� B�C ��� � M���� �� N�O5$5�� � P5�Q 0�2 RS T� 0�2 

��	 �c+���
 F :�
P -
��(  �c+���	��
  �c+���	��
 

142/0 39/1 
17 

78�� HD��_�`8 
,���	 

077/0 55/1 �8<�� ?8�9 HD�� 

00/0 22/27 
7 

_�`878�� HD�� 
2�R���� �. 

004/0 04/3 �8<�� ?8�9 HD�� 

057/0 28/1 
119 

_�`878�� HD�� 
 2�R���� *,���	 

996/0 64/0 �8<�� ?8�9 HD�� 
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89� 3. L)�� ����U� P5�Q � N�O5$5�� 0�2 � ' B���2'U
� �� ?D �3�4 0F�� B�C ��� RS T� 0�2   

  
89� 4. L)�� ����U� 0�2  N�O5$5��� P5�Q � ' B���2'U
�  ?D �3�4 0F��RS T� I5+; ��   

4 . WE� ��2��	 ����   

 2�R����   -�J. /J<�D
��  -�) 1  �2  (    �
 /J; �J+��� LJ��
���G�<�  �5�� /<�D
�� ���5 L��9 24J�    L��J��; �� 4J<�

 96�JJ� � ?8JJ�9 HD�JJ� ��4JJ[	 _JJ�`878�� HD�JJ� L��
<
8� ��
�8D�� 4)\j� 3.(    �78J� \J�K��N �
 ?8�9 ���k9
 L�� �� �D��/<�D
�� aQ�5 �.    24J� /J�7�c	)Jamalzad 

& Afraz, 1995 ; Maleki Shomali & 
Abdolmaleki , 1996 ; Ghaneh et al., 2006  ( �

 e�[< �� �9��$�	 4<��/�El�+    0J1	 �J9 -� �J�   0J�*

 �+� 24� ��> ���F$; �	�8: ���D�+�.  4J�l   M.�J;
 -��d �);/<8@     _J�`878�� HD�J� ��4J[	 M��FK� � -�

   #�J�7�c	 4J�<��.)Shapouri et al., 2010 ; Kamali 

and Tatina, 2011 ( 24� 24�
  @
8J7( ��J� M��FK� /; �
 /<�D
�� A8� �
  
8GJE	  �J+� 2
8J�.    �J+��� LJ�� �


2�R���� �.  -1  �2   ��JE�� J�	= �> -
��� �� /J<�D
��   �J.
 ���
 }�8	� p8$< �� �<�	� n4<� �
 � 2
8�9=�	 ��>   
��uJN
   2�R�J��� LJ�� �
 ?8J�9 #����k9 L�������     /J� e8J��	 �J.

2��@ �8s*  -�.  �
 ��@��J+ -F$;   4J.�8D L���J� '(
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8JJ� .�JJqQ��2��JJ@ �JJ<����K #   24JJ� ���JJ+��� -�JJ.
)Mirzajani, 2010(  �8s*����  ��JE< �� �)1K #��E* 

�	 � 4.
/  -�8J�     
�J�� �J<����K /J;Chironomidae  �

2�R����  ��G� \1K �� �8;u	 -�.)80 2��@ 4%�
  -�.
����� ( #��$9��	� ���< �� \1K L�� ?8�9 HD�� ��


 A81K ���+ /�)\j� 4 (�+� 24� 0�+. @�/l�  L�� �

 �+���Chironomus albidus     �J+��� /��JE	 �<����K

Ahmadi & Mousavi (2002)  �
 � /�JJ��
�JJj�N
 
    i�J: �J� �J��7�d �J7� 24� 24.�E	 �FD -���
   -�J.

Eukifferiella�Cricotopus 2�R���� �
 /; 2
8�  -�.1 �
2  24�
24� �4< . ���� �8s*i�:   
 �8;uJ	 -�J.  LJ�� �

2�R�JJ��� �R<�JJ�� �JJ. a���JJ�< �JJ�$�;  S��JJb '( � 2
8JJ�
 �JJ+� /JJ�K�@ ���JJ5 ��6�JJ� 4JJ* �
 _JJ�`878�� HD�JJ�

)\jJJ� 3 .( 2�R�JJ���  \*�JJ+ �� ��
 -�JJ.)5 �6  �7 ( /JJ;
 ?8JJ�9 HD�JJ� ��4JJ[	 L���JJE��4��JJ��
 ��  �JJ� 2�QJJq

9=��>  �� -��uN -
���/<�D
��   �J. a�94J�q    ���Jb� ���J9
 �FD -���
 C���+8;�� 2
8� 2�R���� /� ���< �. -1  �

2  ���b� ����  #�J�>  ��
�8D�� -�J9 4J< .    �J� ?8J�9 �J��k9
  � _JJ�`878;� -�JJ.���< �JJ� �JJc��	 L�JJ�l �
 �JJ<����K

i�: _�`878�� #��%81D  S)�W	 -�.  ��9�J	 �J+�. 
  #�JJJ�7�c	 �JJJD�� �
)Hossieni et al., 1996� 
Mirzajani et al., 2005(   ��J�q� �
 ���F$; ?8�9 ���k9

 �FD -���
 S)�W	/� ����� �+� 24� 24�
.   4q�J�	�<
���� ����� �4��  
�4J�	  4J��;
  J�	�
P   � M�;��JN

 �<����Ki�: �� -����� 24� �.  ���k9 /; ?8�9 �J� �
 �� 
 4JJ.�8D�JJ��
.  _JJ�`878�� HD�JJ� � ?8JJ�9 #��JJ��k9
2�R����  �8;u	 -�.��9 9= ��J9�N T�; ��> Streblospio 

gynobranchiata� T�<   LJ9�
  /J$;  -�Cerastoderma 

glucaum  ��WJJJ+  /�JJJ+�� ���JJJ+8NAmphipoda  �
Cumacea    �JJ+� /�JJ��
 ���JJ5 .^�JJ+��� y��FJJ@ 
Mirzajani  (2010) �<����K -6�J� S. gynobranchiata  �
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�N� L� 2
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 ��E< �.
�2 �+�. �+��� �
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  ��J�q� �
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�+���  4.�JE	 
4�9
   i�J: -6�J�   -�J.Streblospio � 

Limnodrilus �	  HD�� M��FK� \�6
 �� 4<�89  _J�`878��
 ���E< 4�.

   ���J�	� �J� '( ��$�; �K� 1387   4J���
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4�9 � 4.�JE	
   6�J�     HD�J� ��4J[	 �J+� �
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�8JD�� �
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 L�� �� -
�4�9 �
/<�D
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 �<�8W�.� �/  -�8J�   /J;
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�� 01	 /; 4<
�
 ��E<��$�; ���7 /<�D '( 
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 '( �J�$�; �K� \	�8q �� 2�R�J���   -�J.
�JJN�L�  �JJK��	 �JJ+
JJ� 24�JJ+�. �JJ+���  Khatib 

Haghighi (2007)   L���JJE�� /JJ; 
�
 ��JJE< FJJ�< 

L�R<��	 �@
87( �	�$�); �
 ,���	  � �)*�+C;  ,�q
8:� ���

   /�J��
�  J�*�<P   /J<�D
�� ��J1	   
���$J�

)Katib Haghighi et al., 2008 (�
 \1K  ������9/� 

\�7
 ����: T��( � �8�q �� F;��	  -�GJ� �  -����JE; 

�+���
 �� �@
87( L��96��. 
 /� �); ���R<�8*
 �+��� ,���	 ����K��k:  24J� 

 �C��[9   -4J�� J<�.
P  /J<�D
��   �J. �J�    �J@3�� 0J�*
�W��   � ���J��
 ���	 _�	���
 � �+��� /J<�D
��  -�

) Alizadeh Ketek Lahijani et al., 2008  ( ��JJE<
�	  /; 4.
/<�D
��  -�. J�*�<P   �J��d �� ��J�@
  �8J*
 

_l8;F�W�( ��9 ; A8� 2�J98  �J9   � 
�J�� 0�J� � J9= #���>
 �<��<� \	�8q   � 2
8J� ��
�8JD�� �J��;    �J$�; ���Jb�

'8)c	  -�94<��
.  A8�/<�D
��    �� �8;uJ	 -�J.15   �J9
40   ��J+� � ��	8)�; �8J*
   FJ�W�(�(   �J.  a�94J�q /J; 

  \JJR�: �� 24�JJ�8N �<��JJ�.8;�JJ+�  ��80  �JJ9250 
��	8JJ)�; JJ��	 �JJ+� 2
8JJ� �JJ�k�	 � )Afshin,1994; 

Mehdizadeh Sarbestani, 2008 .( ���JJJ+ ,��JJJ�	
 � �7F<� �8o�.4�$+ 
��   �$��Jb �$�; ���b� �� /;

a�94�q 4<
8� ��
�8D��  ���8*
    ��
�8JD�� ���J+� F�W�(
 � 2
8JJ�24JJ��6( �JJ��� -�JJ.  � �JJc��	 -uJJk	 
�8JJ	

�����K  J	� �� �u@ �� �� -�9�   ����J% � �<8jJ�	 L; 
���
 
8D ��1	 ,���	�	 4��; .<�D
��P  4�$J+   �
 /J; 
��

      C�J�[9 -
�J�� #���J� /J� �Q�J@ ��
 �J	   8J� �� 

�8*
67   ��FJ. ��	8J)�;       �78J� � 24J� '���J+ �J���	

 A
��	800    �J+���
 �� ��	8J)�;)Afshin, 1994 (  LJ��
      -�J.��� � �J�7
 
�JU�� ������JK ��8J+� 
��( �� /<�D
��

 ��8+�/<�.
 �	 -�   4J�;)Alizadeh Ketek Lahijani 

et al., 2008(. �	  ��qp� ��89�; 
HD�� /;  ?8�9 -�.
 _�`878�� �MW�  �<��	[c�	P �+��� 24�  �J�9  J9= ��>

 ��@��K �
�8*
 4�$+ 
��
 ���5 �7F<� '6�9 � 
��.   
 �� A8�34   �J970     2�8J* ��J+� � ��	8J)�;210   �J9

550 ��	8)�;  ���	/<�D
��  �����+( -�.
���$��  ��J@�;  
��
 
��R�7 �)Afshin,1994 ( C.��K �� ��j	� L�� �J	    �J9 4J�;

 ���JJ5 ��6�JJ� 4JJ* �
 _JJ�`878�� HD�JJ� 
�JJ�@ .JJ�7�c	P 
Mirmoshtaghi et al. (2011)  HD�� �� 2
�$�+� ��   -�J.

 '( �$�;OWQI � NSFWQI    �J�$�; /J; 
�
 ��E< F�<
 �+
6�� �
 '( �+8�	<�D
��P 4�$+ � 
�� / 4J� v��   �J9

 �*�8JJ< 4JJ� ���JJ���JJN�L�  M�JJN ��JJ1	 � �JJ+
�JJ	 
�� .
 MU�+ V���< L��o�.��	���N  ������4�. -�. J<�D
��P 

 _����/ P7F�	    #���J� �� �Jj� 4�$J+    ,��J�	 �� /J; 
��
 �8�q -����E; � -�G��	   '( �J�$�; �U��49 �K� �4�;

 �+� 2
�
 ��E< �� 01	 �9)Khara et al., 2011 .(�@�   /Jl
( �$�; HD�� �
 ' P<�D
��  ��J�< ��6�� 4* �
 
��R�7

 24.�JJE	 ,��JJ�	 �� -���JJ�� /JJ��JJ	  
8JJ�)\jJJ� 2 (�JJ	� 
       �
 -uJk	 
�8J	 �J� ��9�J	 ���J���4�. \J	�8q MU�+

  M.�J; 
��R�7 01	 � /<�D
��     �J9 �� 
�8J	 LJ�� �U��4J9
2�R���� ��1	 -�.  2
�
 ��E< �+�/;   ?�J$9�� �� e��9�� �


 � 0JJ1	 CJJ;JJ<���P '( �8JJ� 9 �JJ��
 24JJ� ��JJ�$ �JJ+�
)Akbarzadeh et al., 2008( .  

 ��6�N 
8D �8�;�K ���	 L�� �
/<�D
��    4J���< �� �J.
 ���
 /R< L.p �� ��
�/ -�8� /;  -`878K�	8�` ���D�+

/<�D
��     \J�K��N �
 �� '( �J$�; ���Jb� �+� �
�5 �.
  4J.
 �J��k9 �78� .�� �
 �J+� Ghaneh et al. (2006) 

K 
��� �� '( ��$�; �K�   � �.�J@��; 'QJb� ����J+�� 
 24� 24.�E	 �+�
�4* ��K��	 �� iN /;   V�JN �9 �


 ��	8)�;  /J<�D
�� ��6�N
8D ��    /J� _J�`878�� HD�J�
 �� \�5 ���b��+� 24�+� �@
87(.  �
 ����b� L��l

<�D
��P  ��[7��Mahdavi et al., 2010)( �  �
<�D
��P 
L���  \@)Mirrasouli et al., 2012 ( F�<4.�E	 2 J�42 

�/ -�8�  /;/�  ����	 
8:� Cd�4��6(
  '8D ��$�; �7(
 '(  SJ)�W	 \%�8K �
  MU�J+ J� 24 �J+�.  J� /  �JI<
�	   
�J�� 0�� � n4<� A8� 4+� /J<�D
��   -�J. J�*�<P 

 �
 ��G	 \	�q ���d
8D �( ��6�N    '8J��	 �J. 8J� 

� 4�l�. /c+��P �b��� ��
�4�	�    -����JE; -����J;

  #���JU	 �
 -��j�7�� �8o�.  0J1	 -���J��   LJ�� ��
/<�D
��  �. V���24� �+�  /; �J	     �JD�� �8Js* 4J<�89

2��@   -�8�����;�	 -�.��  HD�� '( S��Jb ��$�;  ��



�$�%�& '(�)��� *+� �� �,�- �� .� �� �/) 0���� '� �1 �� 0�2 ���/34 ���56 7�.�  471 

 

 ��8[9 J�;4.     0J1	 _J�`878�� HD�J� M��FJK�   -�J.
/�cD �+�  �8Js* /� e8��	 ��G� \1K �
 ���7 � ,�8* �

�6�� �
 Eukiefferiella   �Cricotopus  �J+�    �J� /J;
�@3�� -�. �( _�`878;� � _�`878��  �.)Boesel, 1983 

 ~Hannesdóttir et al., 2012( 
��
 �<�8W�..  
 �
��: /; ���
 ��qp� 4��� �); -4��   LJ�� /l�@�
 /�7�c	 #�qQ��/��N �� -�  ���b�-`878;� ���	   -�J.
/<�D
��  �8E; A��� ��1	 � -�A�+ �
 1388   C.��JK

 2
�;    8J�9 #��J��k9 \J�6
 �J+��� �	�  �J�$�; � ?'( 
C�JJ��+8;�      �8JJo�. #�JJ�7�c	 ���JJ+ ��JJ�; �
 �JJ.

'(  �+��� ��+���4��6(2  �.�   #��J��k9 �8J*
   � FJ�W�(
 ���$9 \��5 ���<� C�[��	 
�j)�q�+� . ̂ �J+� L�� �� 

MW� ���+ �E<  -�. 
`��N  LJ�� �� -�9��8@ ��819 �	�:
C���+8;� �. ��   /J����  4J.�8D � 
�
 �J	   ��8J9  #��J��k9

HD�JJ� �JJ.  �� 4JJ�� ���7�JJ+ �
 ��JJ�$9 �JJ�G� 
�JJ;/JJ; 
���G<�
    
8J:8	 �J���� �� �J	   ��8J9   ��FJ�	 L�J��9 �


 � ,���	 ��+��*�/ P7F�	 ����4	 ��F��   -��J+��� -���
���	  ��1	 -�.   -����J; �� -���J�� �.4<�	�J+ �   �J.

 2
�$�+��;
. 

A�G@A � ��,8  
L�4�    �J��� ��J�	 �<���	 T���	 ����4	 �� /)�+�

�+ �����
    ��J+�����; � �J��� ��J�	 �x�$* ��	�
-p � ��� /c+��P   �
 �;��JE	 � �7�	 ����* J)*�	P 

/JJ<8�< �JJ	 ��4JJ[9 -��
�JJ� 8JJ�
 . T�JJ��	 ����JJj�. ��
 �J�;
 ����5( ���� ���	 �x�$* ��	��+  �8NQGJ�� 

-�8��9 ^4�G	 G	 C<�D �� J� ����* ^4 / cJ+��P 
 �jE9 24<��� #��I< /�����	 
8� .�+��� ��� ��<���	  �

  T�J��	 ����j�.	� J�+P     � ���J�� #Q�J� #�J[�[�9
4jE.�3N
 -F�( '( -���N � �)D�
 -�./  ����j�. 23��

  �8J	� �D�� T�U<� � ����9 �
 -`878;� MW� M.�3JN 
 �jE9�	 
8�.   

  

 

REFERENCES 

1.  Afshin, Y., 1994. Rivers of Iran. Ministriy of 
powerty, Jamab consulute campeny. 575 p. (in 
Persian). 

2.  Ahmadi, M. R. and S. Mousavi, 2002. 
Identification of Chironomus albidus 
(Chironomidae) in the southern coast of the 
Caspian Sea. Journal of marine sciences and 
technology 1(4):11-24. (in Persian). 

3.  Akbarzadeh, A.; V. Pourfaraj; M. R. Rahimi 
Bashar; A. Nezami and H. Khara, 2008. 

Physico-chemical structure and fluxes of 
nutrient in the Chamkhale river estuary. Journal 
of biology science 1(3): 1-12. (in Persian) 

4.  Alizade, H., 2004. Introduction to features of the 
Caspian Sea, Publishing by Noorbachsh. 119 p. 
(in Persian) 

5.  Alizadeh Ketek Lahijani, H.; V. Tavakoli and A. 
A. H. Amini, 2008. South Caspian river mouth 
configuration inder human impact and sea level 
fluctuation. Environomental sciences 5(2):65-
86. (in Persian). 

6.  Barbour, M.T.; J., Gerritsen; B. D. Snyder and J. 
B. Stribling,1999. Rapid Bioassessment Protocols 
for Use in Streams and Wadeable Rivers: 

Peryphyton, Benthic Invertebrates and Fish. 2nd 
edition, EPA, Washington  D. C., 408 p. 

7.  Birstein, J. A. and N. N. Romanova, 1968. Otriad 
Bokoplavy, Amphipoda. In: Atlas 
bespozvonochnykh Kaspiiskogo moria (Atlas of 
invertebrates from Caspian sea) (Y. A. 
Birshtein, L.G. Vinogradov, N.N. Kondakov, 
M.S. Astakhova and N.N. Romanova, eds.): 
241-290. Promyshlennost, Moscow. 

8.  Bode, R.W., 1996. Quality Assurance Work Plan 
for Biological Stream Monitoring in New York 
State. NYS Department of Environmental 
Conservation  Service, Albany, 89 p.  

9.  Boesel, M. W., 1983. A review of the genus 
Cricotopus in Ohio, with key to adults of  
species of the northeastern united states 
(Diptera, Chironomidae). Ohio J. Sci. 83 (3): 
74-90. 

10. Bolton, M. J., 2007. Chironomid Larval Keys 
for Ohio. Ohio Environmental Protection 
Agency, 84 p. 

11. Borja, A., Dauer, D., 2008. Assessing the 
environmental quality status in estuarine and 
coastal systems: comparing methodologies and 
indices. Ecological Indicators 8, 331-337. 



472   ���� 	
�� 
����� 
� �������� ������ ���� 67���� �� 4 ��� ��	 1393  

 

12. Borja, A., Bricker, S.B., Dauer, D.M., 
Demetriades, N.T., Ferreira, J.G., Forbes, A.T., 
Hutchings, P., Jia, X., Kenchington, R., 
Marques, J.C., 2008. Overview of integrative 
tools and methods in assessing ecological 
integrity in estuarine and coastal systems 
worldwide. Marine Pollution Bulletin 56, 1519-
1537. 

13. Cairns, J. J. and K. L. Dickson, 1971. A simple 
method for the biological Assessment of effects 
of waste discharges of aquatic bottom dwelling 
organisms, J. water Pollut. Contr. Fed 43: 755-
772.   

14. Cude, C., 2001. Oregon Water Quality Index: A 
Tool for Evaluating Water Quality Management 
Effectiveness. Journal of the American Water 
Resources Association 37 (1): 125-137. 

15. Dauvin, J.C., 2007. Paradox of estuarine 
quality: benthic indicators and indices, 
consensus or debate for the future. Marine 
Pollution Bulletin 55, 271-281. 

16. Feminella, J.W. 1999. Biotic Indicators of Water 
quality the Alabama Watershed demonstration 
project, Auburn University, 10 p. 

17. Ghaneh, A.; M. R. Ahmadi; E. Esmaili and A. 
Mirzajani, 2006. Bioassessment of Chafrood 
river (Guilan Province) utilizing macro 
invertebrates community structures. Journal of 
Agricultural Science and technologies 10 (1): 
247- 259. (in Persian). 

18. Gharibkhani, M. and M. Tatina, 2009. Natural 
productivity potential of Lavandavil river based 
on benthic communities. Journal of 
fisheries 2(4):1-14.  

19. Hannesdóttir, E. R.; G. M. Gíslason; J. S. 
Ólafsson, 2012. Life cycles of Eukiefferiella 
claripennis (Lundbeck 1898) and Eukiefferiella 
minor (Edwards 1929) (Diptera: Chironomidae) 
in spring-fed streams of different temperatures 
with reference to climate change. Fauna 
norvegica 31: 35-46. 2012 

20. Hilsenhoff, W.L., 1988. Rapid Field 
Assessment for Organic Pollution with a Family 
Level Biotic Index. J. North American 
Benthological Society 7 (1): 65 – 68. 

21. Hossieni, A, A. Roohi; A. Ganjian Khanari; M. 
Roushantabari; A. Hashemian; A. Solimanroudi; 
H. Nasrollazadeh; S. Najafpour; A. Varedi and 
F. Vahedi, 1996. Hydrology and hydrobiology 
of the southern Caspian Sea. Caspian sea 
research institute of ecology, 510 p. (in Persian). 

22. Hynes, K. E., 1998. Benthic Macroinvertebrates 
Diversity and Biotic Indices for Monitoring of 5 

Urban and Urbanizing Lakes within the Halifax 
Regional Municipality. Soil and Water 
Conservation Society of Metro Halifax, 114 p.  

23. Islam, S.; M.T. Rasul; M. J. B. Alam and M.A. 
Haque, 2011. Evaluation of Water Quality of the 
Titas River Using NSF Water Quality Index. 
Journal of Scientific Research    3 (1): 151-159. 

24. Jamalzad, F. and A. Afraz, 1995. Biotic and 
abiotic report of Shafarood river. Fisheries 
research center of Guilan. 65 p. (in Persian). 

25. Jessup, B. K., 1999. Family Level Key to the 
Stream Invertebrates of Maryland and 
Surrounding Areas. Maryland Department of 
natural resources, Resources Assessment 
service, 47 p. 

26. Jonasson, P. M. ,1975. Population Ecology and 
Production of Benthic Detrivores, Verh. 
Internat. Limnol., Vol.19, Part 2 ; 1215-1227. 

27. Kamali, S. A. and M. Tatina, 2011. Assessment 
of bio index and water quality in up and down 
stream of Lemir of Talesh town by use of 
benthic aquatic insect communities. Wetland 
Journal of Azad university of Ahvaz 2 (3); 3-12. 
(in Persian). 

28. Kardavani, P. 1997. Aquatic ecosystems of Iran 
(Caspian Sea), Publisher Goms, 352 p. (in 
Persian). 

29. Khara, H.; H. Mazloumi; SH. A. Nezami; A. 
Akbarzadeh; S. Gholipour; M. Ahmadnezhad; S. 
F. Fallah and M. Rahbar, 2011. Water quality of 
Oshmak river (Guilan province). Journal of 
fisheries 5 (3 (19)): 41-54. (in Persian). 

30. Khatib Haghighi, S.,  2007. Coliform pollution 
in the south Caspian sea, Guilan province 
(Astara to Chabooksar). Iranian scientific 
fisheries journal 16 (1): 29-38. (in Persian). 

31. Khatib Haghighi, S.; A. Ghane and M. R. 
Nahravar, 2008. Survey of the coliform 
pollution in the Shafarood river of Guilan 
province. Journal of fisheries 2(1):61-70. (in 
Persian). 

32. Krebs, C. J., 1998. Ecological methodology (2 
nd ed.). An imprint of addision Wesly Longman. 
620 p.  

33. Laloei, 2004. Hydrology and hydrobiology and 
environomental pollution of the southern 
Caspian Sea under 10 meter. Caspian sea 
research institute of ecology, No. 83/494. (in 
Persian).  

34. Logvinenko, B. M. and Y. I. Starobogatov, 1968. 
Type Mollusca.In: Atlas bespozvonochnykh 
Kaspiiskogo moria (Atlas of invertebrates from 



�$�%�& '(�)��� *+� �� �,�- �� .� �� �/) 0���� '� �1 �� 0�2 ���/34 ���56 7�.�  473 

 

Caspian sea) (Y. A. Birshtein, L.G. Vinogradov, 
N.N. Kondakov, M.S. Astakhova and N.N. 
Romanova, eds.): 308-385. Promyshlennost, 
Moscow. 

35. Ludwig, J. A and J. F. Reynolds, 1988. 
Statistical Ecology. John wily and sons 
publisher. Newyork, 337 p. 

36. Macan, T. T., 1968. A Guide to Freshwater 
Invertebrate Animals. Printed in Great Britain 
by Low and Brydone LTD, London, 95 p. 

37. Mahdavi, M.; O. Bazrfshan; A. Javanshir; R. 
Mousavi Nodushani and M. Babapour, 2010. 
Study of the effect of benthic community 
structure of Taleghan river on the determination 
of water quality. Iranian journal of natural 
resources 63(1): 75-91. (in Persian). 

38. Maleki Shomali, M. and S. Abdolmaleki, 1996. 
Biotic and abiotic report of Karganrood river. 
Fisheries research center of Guilan. 81 p. (in 
Persian). 

39. Marques, J.C., Patricio, J., Teixeira, H., Neto, 
J.M., 2009. Ecological Indicators for Coastal 
and Estuarine Environmental Quality 
Assessment: A User Guide. Wit Press. 

40. Mehdizadeh Sarbestani, G., 2008. Site selection 
of river in Guilan province to establish of fish 
farms. Inland water acuaculture research center. 
225 p. (in Persian). 

41. Meritt, R. W.; K. W. Cummins and M. B. 
Berg, 2008. A introduction aquatic insect of 
north America. Fourth Edition. Kendall/Hunt 
publication company. 1003 p. 

42. Mirmoshtaghi, S. M.; R. Amirnezhad and M. R. 
Khaledian, 2011. Sefidroud river water quality 
assessment and its mapping according to 
NSFWQI and OWQI water quality indicators. 
Wetland 3(9): 23-34. (in Persian). 

43. Mirrasouli, E.; R. Ghorbani and F. Abbasi, 
2012. The Biological Assessment of the 
Zaringol Stream Using the Structure of Benthic 
Macroinvertebrates (Golestan Province). Journal 
of fisheries (Iranian journal of natural 
resources) 64(4): 357-369. (in Persian). 

44. Mirzajani, A. R., 2010. Ecobiology and Bio-
ecological study of river estuaries in Guilan 
province. Marine environomental section, 
Departement of Environoment. 384 p. (in 
Persian). 

45. Mirzajani, A.; B. Kiabi and S.H.A. Nezami, 
2005. Some ecological indices of the Caspian 
sea Amphipoda at different depths in Guilan 
offshore. Iranian Journal of Fisheries Sciences 
5: 49-62. 

46. Mirzajani, A.R.; A. Ganeh and H. Khodaparast 
Sharifi, 2008. Qualifying the inlet rivers of the 
Anzali lagoon Based on macro invertebrates 
communities. Journal of natural environoment 
(Iranian journal of natural resources) 34: 31-38. 
(in Persian). 

47. Navan Maghsoudi, M.; M. R. Ahmadi and A. 
Kayvan, 2003. Study of productivity potential 
based on diversity and frequency of benthoses in 
Shamrood river. Iranian scientific fisheries 
Journal 12(2): 123-138. (in Persian). 

48. Needham, J. and P. Needham, 1962. A Guide to 
the Freshwater Biology. Fifth edition revised 
and enlarged, Constable and Co , LTD , London, 
115 p.     

49. Oram, B., 2011. Calculating NSF Water Quality 
Index, Wilkes University Center for 
Environmental Quality Geo Environmental 
Sciences and Engineering Department. 
http://www.waterresearch.net/Watershed/temper
ature. htm 

50. Overton, J., 2001. Standard Procedures for 
Benthic Macroinvertebrates Biological 
Assessment, North Carolina Department of 
Environment and Natural Resources, 50 p. 

51. Pankratova, V.Y., 1970. Larvae and pupae of 
chironomidae, subfamily Orthocladiinae of the 
USSR fauna (Diptera, Chironomidae, 
Tendipedidae). Leningrad, Russia. 344 p. 

52. Pankratova, V.Y, 1977. Larvae and pupae of 
non-biting midges of the subfamilies 
Podonominae and Tanypodinae (Diptera, 
Chironomidae= Tendipedidae) of the USSR 
fauna. Nauka, Leningrad (in Russian). 295 p. 

53. Pankratova, V.Y., 1983. Larvae and Pupae of 
Mosquitoes of the Subfamily Chironominae of 
the USSR Fauna (Diptera, Chironomidae= 
Tendipedidae). Nauka, Leningrad (in Russian). 
295 p. 

54. Pennak, R.W., 1953. Freshwater 
Invertebrates of the United States. The 
Ronald press company,New York, 953 p. 

55. Seaby, R. M. H. and P. A. Henderson, 
2007. SDR-IV. Pisces Conservation. Pisces 
Conservation Publisher. 

56. Shapouri, M.; N. Zolriastein and H. Azarbad, 
2010. Quick assessment of Gorganrood river 
water quality based on biotic indicesJournal of 
sciences and techniques in natural 
resources 5(3): 115-130. 

57. Sheikhgoodarzi, M.; A. Alizadeh shabani; A. 
Salman mahini and J. Feghhi, 2012. Landscape 
ecological metrics–based investigation of land 



474   ���� 	
�� 
����� 
� �������� ������ ���� 67���� �� 4 ��� ��	 1393  

 

cover/use changes in Gorganrud watershed. 
Journal of natural environoment (Iranian journal 
of natural resources) 64(4): 431-441. (in 
Persian). 

58. Maleki Shomali, M. and S. Abdolmaleki, 1997. 
Reports of biological and non biological Gorgan 
Rood River. Gilan Fisheries Research Centre, 
Bandar Anzali, 81 P. (in Persian). 

59. Stock, J. H., 1974. The systematics of certain 
Ponto-Caspian Gammaridae (Crustacea, 
Amphipoda). Mitt. Hamburg. Zool. Mus. Inst. 
70: 75-95. 

60. Stock, J. H.; A. R. Mirzajani; R. Vonk; S. 
Naderi and B. H. Kiabi, 1998. Limnic and 
brackish water Amphipoda (Crustacea) from 
Iran. Beaufortia 48 (8): 163-224. 

61. Taylor, B. R., 1997. Technical Evaluation 
on Methods for Bentic Invertebrates Data 
Analysis and Interpretation, AETE Project 
2.1.3, Mineral and Energy Technology, 
Otawa, Ontario, 93 p. 

62. Usinger, R. L., 1963. Aquatic Insects of 
California. University of California press, 
1025 p. 

 
 
  
 
 
 
 


