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	s�I�4 �� ���o� k���3� .�F1 E��� ��� ��� ������ 

 $���� ���o����4 0�78� ��� K�# ����(Oncorhynchus mykiss)   �8����\ �� !"# ��

��X ����� �� < �� ��398g��3�\  


�,�� r����* S2�-� )	�-' g���!	�� �n� g���.	���� �o��>� g g���/� ��o�� g  
 g�>�	" 
�-�( 
��! 
��( ��/ 3�4! g� $ �B&�' )�>� %�*�*8B �6���  

 �������	��	 g�F��	 �2� g
��� $ D���B  � L���( g%�*�*8B  
*V��6� ��26���:: siamakbp@gmail.com  

 

	@gX:  

 �6�� 
�3 �c"�F(  C��	 X�	�� .�'�� �� ��22/' � C�6� ��6� ���6���$	 
		" g�3 ��" ���� �� ��?B	 X�'	�� #�F" �� �� 
��"

 �� �6��*� " ��" X�	 " �K�8�30  " ��� �:, " �3�� L��! ���� X��2; 	���	 .��	 ��=�� S�	�=	 ��	�� �P �2; ��'kc V��

c ����B �� 
��" "	� +�6���$	 X�	 �� 
��k!�� �	�?. %	�6� g�6�� 7�8� %	�J	 �����	 %��F�K� )�� %�P " �$ ���"�

 .�' �3	��  

  ��  �� 
��" 1�2. " ���/�&! ���= ����. �� W( V�, �3�� L��! %	�J	 ����3  �:, " �3�� L��! ���� ��n� " ��<�6�	

 �3  �	 S�� �>P�= " ��<�6�	1000  
" �@ ���92  � -?�"	  �93  .�=�c )�n�	 ��F�K� X�	 "19 � #��' ����/�&!���= ���cDiatoms 

)12  g(���cChlorophytes )2  g(���cCyanophytes )2  g(���cDinoflagellates  )3 .��"�c �����2' (���c  ���cDiatoms  ��	�	�= ��

 �	 S��93  �84  �0� �  �"	" #�/ B 	 [F�e ���' (� -?�"	 � 
" 
�-3�� " [�B���) �P"Dinoflagellates   ��	�	�= ��5  �15 

 ���� ��e 
�3 ���c g"	" �� � D���� .��"�� 		" 	 ���/�&!���= ����� X��� ��  (� -?�"	 � 
" 
�-3�� " [�B���) �P"

Pseudosolenia Calcar-avis    �Pseudo-nitzschia seriata �:, " �3�� L��! ���� ��n� 
�-3�<�6�	 "  
�-3�<�6�	 �� [6�

 ��F��( .��	 �"�� �� �� ��	�	�= 
		" (�:, �	 �") A.��PCA   ���� ��n� 
�-3�<�6�	 X�� ���/�&!���= ��	�	�= ���/� %��:B


�-3�<�6�	 � �:, " �3�� L��!  �'�� ��=" ��	� "	�� � �3" 	ke �	 �'��  
k_� "	�� ��"�*� S�	�=	 �>$�K� ."��� ����B 	 A.��

 ���� ��n� 
�-3�<�6�	 " ���� ��e 
�3 ���c ��� � ���/�&!���=  ��	�	�= S�	�=	 #�W" ���� �	 g�:, " �3�� L��! �	

� ��" " �o�� ��F�K� .��	 �"�� �:, " �3�� L��! �����	 ��6�� 7�8� A��.  %��F�K� )�n�	  X�	���2� g��"�c )�n�	 ��B�$ ����

   . .�'�� �� 
��o �� 
��" +�6���$	 " �3�� L��! %	�J	  
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�� 6s�� %��4�� 
��" g�*= " �3�� L��! g���/�&!���= g%	�J	 :  

	�%��  

��� 
��" �	 #��$ �K� X��>�! �	�" 7�	�	 " �� 
��" �	�" X�	 �	 ..�=�c #/' �R8� ���6���$	 %�P �� � ��' 	�. �

) ��	 ����� �,�� ����	 �B � 	���! �' [F 
���. � �3��c ��= ��� ��Kosarev & Yablonskaya, 1994 X���c�� �� 
��" .(

 1�2. �� V��' �	 �( V�@ � �"�� ���" �;��"1200 ( A��2�  �	 
	 ���� SZ� � ����>�$ �"	" ��R��	 "�Z� ���" " 	 �>�	" 
�-�

) ��	Dumont, 1998 �� 
��" �>= � ��= .(8/1  
		" �3��" ���� �� �6��*� " g�"�� ��6� #�F" �� � �=�c #/' S�! V�� ���>��

) � ��	 �"�� 
"��� ��6� ���� 
�3 ���cKarpinsky, 2010  �3" ��e( �	 .(1990  �� �� 
��" +�6���$	 ��F��= ��J�B �8B %�'

 �K>e g��	"� #<2. g
��� $ )��� � �3"�$ �	 �"�:��	 S�	�=	 #�F" �� .��	 ��=�c 	�, �K�8� ���' 
�3 �c"�F( � ���6�	 
�3

) ��	 ���"�c ��	�� �" �	 S�� ���	 
�3 V�� " �( �	��� � ��=�� S�	�=	 ����"� " 
k_� "	��Dumont, 1998; Bagheri et al., 

2011 �	 ��� ���/�&!���= +$	�B S�	�=	 � ��F�	 ��c ��22$ ��F�B S�	�=	 ���� �� 
��" 1�2. #�	�� " 
k_� "	�� S�	�=	 .(

 
�-F��2000 ) ��"�cBagheri et al. 2012 
�-F�� " �� 
��" ���e 1�2. #�	�� " ���/�&! ���= ���=�/' �" 	���	 .(2005  �

2006 ) "	" }Bagheri et al., 2011    �2006  (Khodaparast    ���� ��e ��� ���/�&!���= .Pseudo-nitzschia seriata  7��B

Shiganova   V�� " �	�/�3 �2004  S�	�=	 .��"�c �=��� �� 
��" �� ���� 
��" �	 �� $ ��	�B 1( b��@ �	 �$ ��"�c L	�c

 �3	�� ����K� ��6� �� 
��" +�6���$	 
	�� �$ ��'	" �! " 	 �$k� ��� 
�3 ���c +$	�B S�	�=	  g�� 
��" �=��B�� ̀ K�

."��  

� �	��� �3�� L��! ��F��= g � ��6�� y�2B S3�$ g�=��B�� `K� " ���_B ���� � �"	" S�	�=	 ��( 7�8� " 	 
k_� "	�� s�K

          ��"�c �3	�� ����" +�6���$	 " 
���� S�	�=	 � ���� ��e 
�3 ���c �=��� g���/�&!���= S�	�=	  Guo and Li, 2003; 

Borges et al., 2010).(  

�3 �:, �3�� L��! ��&�� � �F( "	�� � 
k_� "	�� �	��� 1( " +�*�6� �K� ��	� "	�� A=" � �:2B g��	ke %�! #�F�� ����" 


) �3" �� S�	�=	 	 ����/�&!���= ���=�/'Islam, 2005 %��F�K� C��	�� .(Olsen   V�� "2008  �	��� g68  � �E�����  )�c�>�$11 

" �3�� ��F�B XB �3 
	�	 �� %�:6= )�c�>�$  � ��	ke %�! #,	�� 7�	�'FCR   �:, " �3�� L��! .�' �3	�� ��"  "	� [��2�

 .""�c �� ��� ����" ���3�� " ��	������ #��� "�n�	 g
	 ���c y�2B S3�$ ����  
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 � -?�"	 �� 
��" +�6���$	 " �:, " �3�� L��! ������1391F�K� )�n�	 ���� � ��e( %�>��! 
�-��@ [F�, " �����	 %��

 %	�J	 �����	  �B �' ��� ��F�K� X�	 "  .��	 ���"�c "�P �	��	 %&�' ������ 
�� �	  ��� ��n� 
"	��B  ��6�� 7�8� %	�J	

 
"   
�-3�� X�� gL��! ��" V�@ " g�� 
��" ����/�&!���= ����. ����� �� �3�� L��!1392   � -?�"	�1393  1�2. "

 �� 
��"   . .""�c ���� "��:. �*K2�  

 $�� � ����  

 
" �@ �� 
��" ���e 1�2. " ���/�&!���=  ����.  �� W( V�, �3�� L��! %	�J	 ����1392  � -?�"	 �B1393  .��"�c )�n�	

 �>$�K�3 ) �:, ��n� " 5�' V��' � 1�e V��' g1�2. %�-. " ��<�6�	S1, NE1, NW1 � (3 = �� ��<�6�	 �>P�1000  ���

) �:, ��n� 
�-3�<�6�	 �	 �B�"S2, NE2, NW2 ���� X�� �� V�@ " 
	"�� ����� .��"�c 1�Z��	 (9  �B14  b��, �	 �"�:��	 ��

 �	 1( 
�3 ����� �'	"�� 
	�� .�=��k! )�n�	 ��2BNansen bottle  b�� �B `K� %��:�� 5���	 �	 �3 ����� g��"�c �"�:��	20  ���

 " X�F���= �� ��?tB �	 ��� ���/�&!���= .�=��k! )�n�	 �:, 	�*��	 �*K2�4  �	 ��� .��"�c V�*��	 ��< ����( �� �P"10  �3 ����� ��

) ���' E�:������ �0� � ��:��Clesceri et al., 2005 ��"�c )�n�	 A.�� 
�3��>$ �	 �"�:��	 �� �-�( L��' � �����2' ���-� "  .(

)Newell and Newell, 1977; Sournia, 1978.(  
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 #/'1 V�� g�� 
��" 1�2. " 
	"�� ����� 
�-3�<�6�	 � �:, 	�*��	 �*K2�  :93-92  

x��38  

 ��F�K� X�	 "19 ) �3 )�B��" #��' ����/�&!���= ���c12 ) ���=��>$ g(���c2 ) ���=����� g(���c2 )  �BWE&=�2�" g(���c3 �����2' (���c 

 �	��� �� 	 ���/�&!���= %�?�$�B [F�e �3 )�B��" g"	" �� � �3 ����  .����"�c93  � �P"84   � -?�"	 �  
" 
�-3�� " �P"

 #/') ��"�� �"	" ��R��	 "�Z�2 �	��� �� �BWE&=�2�	" ���' g�3 )�B��" �	 ��� .(15  �5   
" �  � -?�"	 
�-3�� " [�B�B �� �P"

�' ��3� �.��  
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 #/'2 �� 
��" ���e 1�2. " ���/�&!���= 
�-3��c �P" :  V�� g93-92  

 ��<�6�	 " ���/�&!���= ��	�	�=  
" ��� " g"	" �� � �3 ��=��NW   �:, " �3�� L��! ���� ��n�52000  " �"�� ���F" V�>�

 (�:, �	 �")  A.�� ��<�6�	 " �/�F��NW-1000  �� ���/�&!���= ��	�	�=32000  #/') �=�� S3�$ ���F " V�>�3 ��	�	�= S3�$ .(

 ��<�6�	 �	 ���/�&!���=S   ��	�	�= ��28000  ��<�6�	 �� ���F " V�>�S-1000   �" ��	�	�= �� �:, �	23000  ��3� � ��� ���F " V�>�

 #/') ��"�c ��'3 � -?�"	 ��� " �-���� .(93  �:, " �3�� L��! ���� ��n� 
�-3�<�6�	 " 	 ���/�&!���= ��	�	�= S�	�=	

<�6�	 " ���/�&!���= ��	�	�= ."	" �� � C�68� �K�  (�:, �	 �") A.�� 
�-3�<�6�	 �� �?6� ��S    " �3�� L��! ���� ��n�

 �:,137000 ��<�6�	 " ���/�&!���= ��	�	�= �/�F�� " g"�� ���F " V�>� A.�� S-1000   �� (�:, �	 �")78000  " ���F " V�>�

 ��<�6�	 " ���/�&!���= ��	�	�= S�	�=	 .�=�� S3�$ � -?�"	NE   )135000 6�	 �� �6��*� " (���F " V�>� ��<�NE-1000 )78000 

 #/') ��	 �"�� C�68� ��6� (���F " V�>�3 �:, " �3�� L��! ���� ��n� 
�-3�<�6�	 " ���/�&!���= ��	�	�= �>$�K� .(

 #/') ��	 �"�� �:, �	 �" �� ���= 
�-3�<�6�	 ��	�	�= �	 �� ��3  .(  
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 #/'3 
�-3��c ��	�	�= : g �� 
��" 1�2. " ���� "�� 
�-3�<�6�	 " ����/�&!���=93-92  

  

  " �-���/�&!���= +$	�B �>P	 
�3 �:F�� ���nB6  #/' " ���� "�� ��<�6�	4  ��n� 
�-3�<�6�	  �( C��	��  .��	 ��' +���B

= ��	�	�= X��� �� 
		" ."	" 	 ���c 	�. ���c r� #�/ B  �3�� L��! �:, 	"��� X�	 " .��"�� ����	� X����$� ���/�&!���

 #/')4  � "��� ����	� 
		" � ��=�c 	�, i>�Z� %�-. " � 
"	�:�	 %�R� �:, �	 �" 
�-3�<�6�	 " ���/�&!���= ��	�	�= (

  .��"�� ���/�&!���= ���	 ��	�	�=  
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 #/'4 C��	 �� �>P	 
�3 �:F�� ���nB : g �� 
��" 1�2. " (���F " V�>�) ���/�&!���= ��	�	�=93-92  

  

 ���� ��e 
�3 ���c �"	" �� � �3 ��=��Pseudosolenia Calcar-avis   �Pseudo-nitzschia seriata   �:, ��n� 
�-3�<�6�	 "

/') ��	 �"�� �:, �	 �"  
�-3�<�6�	  �� �?6� 
�� �� ��	�	�=  
		" �3�� L��! #5 ��	�	�= X�2f�3  .(Oscillatoria sp.  �

Nitzschia sp.  #/') ��	 �"�� �:, �	 �" 
�-3�<�6�	 �	 �� �� �3�� L��! �:, ��n� 
�-3�<�6�	 "5  .(  
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 #/'5 V�� g�� 
��" 1�2. " ����/�&!���= 
�-3��c ��	�	�= :93-92  

  

���H 	�38 � yE�  

��/�&!���= ����. �6��*�) �3�� L��! �:, ��n� 
�-3�<�6�	 X�� �S1, NE1, NW1) �:, �	 �" 
�-3�<�6�	 � (S2, NE2, 

NW2 ��'	kc ��F�K� "�� �*K2� " ���/�&!���= ����� �� �-.�B #��, %	�J	 �:, " �3�� L��! g"	" �� � �o�� ��F�K� " (

��= ����� 
� 	 �:, " �3�� L��! �J	 �3 ��=�� g��	 %��F�K� C��	 �� ."	" �� � ���/�&!�Nasrollahzadeh  ) �	�/�3 �2008 (

 �Bagheri  ) �	�/�3 �2012 � ���/�&!���= ��	�	�= S�	�=	 .�2�63 
k_� "	�� �p>e ��J�B �8B ���*�6� ���/�&!���= ��	�	�= (

 ��� � ���� ��e 
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