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Rhoicosphenia ,Diploneis ,Diatoma �Synedra ��)DDD6*+ E+ 

0D*�>	�� �DuG+ �1D:� �D$ 0DG '*	1$ �+	�1>�$ .-�4� *	 ?�D= �D�
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 0D*�>	�� �	 	1DN1& .<�D] 3�D=��� ?�� 0G .*16�� .�+ f�;6N+

 .& ' � '*	1;* .��-& '%%G .M!:N 9�+ 0D��� \D��" E+ �D= ?�D=

 D4 ?+�D$ ?�6)D�$ ?��� 	�b�+ ?I��41& MD!:N ��� .D�+ ?�D=

 .& .*16�< '%��;* .��/65�+ �	 {%DN .D*+�+�� wD:6d& ?�= ?�D=

 	1DD$ ���DDP6& wDD:6d& @1RDD� �	 MDD�6%$ 0DD&1���	 .3�DD�& �	

{%N {%N w:6d& ?�= ?�D=Nitzschia �Navicula k�D;� �	 

��/65�+ '*	1$ h<�W 0*�>	�� ?�= .0D6��� �D$ n��6* 9�+ ?�D=)��,

�� ,��,�C��o(+	 �DD7$�L&	�.0DD&1���	 ?�DD=ODDPG ?'DD%*�& 
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3�65$�� 

��/65�+� �Q/Q ��[o ��oo ��/o �/� ��/o �/� �� �/o
��/65�+� o�/Q �o�Q �o�� �C/o �/� o[/o �Q/� �� o�/o<
��/65�+� ��/Q C�o �o�� C�/o �/� o�/o o�/� �� o�/o<
��/65�+� Q�/[ C�[ �oQQ C�/o C�/� o�/o ��/� �� o�/o<
��/65�+� Q�/[ C�Q �oQ� C�/o ��/� o[/o ��/� �� o�/o<

����O

+���/65� o�/Q [C� ��oo ��/o � ��/o ��/� o[/�C o�/o<
+���/65� o�/Q [Q� �o�� ��/o �/� o�/o [�/� �/�� o�/o<
+���/65� Q�/[ [C[ �o�� ��/o �/� o�/o CQ/� Q/�� o�/o<
+���/65� �Q/[ Qo� �oQQ �o/o �/� ��/o QQ/� �/�� o�/o<
+���/65� ��/Q [�� �oQ� �o/o �/� o�/o oC/� �� oC/o

3�65&E 

+���/65� Q�/Q [�o ��oo ��/o �/� ��/o ��/� �/�Q ��/o
+���/65� [/Q [�� �o�� ��/o �/� ��/o [Q/� �/�[ o�/o<
+���/65� C�/Q [�o �o�� ��/o �/� ��/o CQ/� �[ o�/o<
+���/65� C�/Q [[� �oQQ ��/o C/� o�/o �Q/� �/�[ o�/o<
+���/65� [�/Q [CC �oQ� ��/o �/� �Q/o �[/� �/�� o�/o<

Nitzschia �Navicula DD& FDD= 0DDG .FDD= � `�DD86& 'DD%*+1�
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0*1� �=.�M!:N E+ +�  �	 0G �=�!" a�D-.MDl1G � �	1D$ �D�

 �4 �$ �$�c� T$�c��0*1� +�  �	 '*	1!* �=�L.-;N 0G ���	 �D=

 g�64+ v�-& .& �+�c .���;�  ?�= 0D*1� 0D$ '*��� hD<�W ?�D=

 .& T�'!� '*1 )��.({%DN �&��7& ?�D=Nitzschia ,Diatoma,

Surirella ,Achnanthes,Cymatopleura �Rhoicosphenia 

& �]�$ �+O:� �$+�$�	.*+�+�� 0G 	1 .-;N �0D$ �!5D* �S*K �

{%N �=?�	1<K 0$ g�5e .$ �+O:� ��D$ �D$�c� �	 � �'  �6)

$ {*�DD  E+ �DDS*KDD��6)?+�DD$ ?�� � �DD7$ DD��+'?41G+ �	 DD� F65

 '% �$ �+	�1>�$)��.(

0$ n��6* 0$ 0N1� �$ ��D8< 0D$ �=�!  9��6)�$ �'&K �4	
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 '  �'=�)& w:6d& ?�=�65$ .�D$ .!5* .*+�+�� �+���_� 9�+

 .& ��!��+ �	 w:6d& ?�=�65$ f1* ' �$ .{%N @1D;-& ?�=

 '%*�&Nitzschia ,Navicula �Thalassiosira .D*+�+�� ?+�+	 

��!��7� 'D*	1$ w:6d& ?�=�65$ ?�� .*�5(� .�D$ n��D6* 9D�+

L& ��DD-<�)�[,�����(	�+	 �S$�)DD& .��/65DD�+ �	 ?�DD=

 {%N .!5* .*+�+�� 	1$ �6)�$ JK 3���N 0G ��X�$ �!5D* �=

 ��/65�+ 0$ �D4	 9���� ?�=)0D$ � JK 3�D��N Z=�DG �D:]

 ��<�-� �	 �	�P64+ 3�65D$�� TRD� �	 ?E���)DG ?�= (?+�+	

 	1$ ?�6;G ��	�7& .3���N �	 31l 0D&1���	 JK �6;G ?�= �D= 

#��4 Tu&'�<1� ?+�$ .��G �2�� 0$ .��b$�N � �G�e � ��

 0Dc�] 	�1D& �65D$ ?�� .%:G T�()� � h4�%& �65$ �;4
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�4� ��.jJ� �(��4� 2%���J� %) 2P!# 2#���	A(�� �4� $P� �[��� &����' &#�+��� &���>' ���' ��S !%� )./�-–.�	%� (

)S:��S !%�(

B@��.#���	A 4o�� 2��� B� �� $%&'��� �()#���	A2P!# 2±�' ;�	\#� ���(����(	 !
 �� �� q1 ]' %��S ! �(������>' 2

0*1;* TR��+	�$? 3�65$�� ����O 3�65&E

+ ���; ���/65 S1 S2 S3 S4 S5 S1 S2 S3 S4 S5 S1 S2 S3 S4 S5
Thalassiosira sp. �[ �� Q/�� �/C [/� �/� �/�� �/Q [/� �/� �/� � �/� C/� �/�

Cocconeis sp. � [/�� Q/� �/C C/� � �/� [ �/�C [/� �/� �/C � Q/C Q
Amphora sp. �/o �/C �/� �/[ �/� Q/[ �/� �/� �/� �/� [/� �/C [/� �/�� �/�

Pleurosira laevis �/�� Q/� �/� o �/� �/� �/� o o o o o o �/o o
Nitzschia sp. �/�[ �� Q/�[ �/�� �/�� Q/�Q �� �/�� [/�o [/�� �/�o Q/�Q [/�� �/�o Q/��

Gyrosigma sp. �/� �/� � Q/� �/o �/� Q/� �/� �/� Q/� �/� �/� �/� C/� �/�
Synedra sp. C/� [/� �/� o �/� o �/� �/� �/� o �/C [/� �/� �/� Q/�
Surirella sp. �/� � Q/� �/� �/� C/� �/� � �/� �/� �/� �/� �/� � [/�

Achnanthes sp. o o [/� �/o �/� �/� �/[ [/� �/� [/[ C/C �/� [/� C/� �/�
Diploneis sp. �/� �/� �/� Q/� Q/� [/� �/� [/� �/� �/� �/� [/� [/o �/� �/�
Gomphonema �/� �/[ �/� �/� �/� �/� Q/o � �/� �/� �/� �/� �/� �/� �/�
Cyclotella sp. �/� [/� �/� �/� [/�[ C/� o [/� o o �/� �/� [/� � �/�
Caloneis sp. [/o o �/� o o Q/o �/o o [/� o o o o o o
Cymbella sp. �/� �/�C �/�o [/�[ [/� �/� �/� [/� �/� Q/C �/C �/� [/� � �
Navicula sp. Q/[ �/� �/�� Q/� �/�� [ �/[ �/�� �/� Q/�� �/�� Q/�o �/�� Q/C �/�
Reimeria  sp. o �/� �/o �/� o �/� �/� [/� �/� �/� o [/� � � o
Cymatopleura o o o o �/o o o �/� o o o �/o �/o �/o o
Rhopalodia sp. o �/� o �/� �/o o o o o o �/� �/o [/o �/o Q/o
Rhoicosphenia o [/o o o o C/� �/� [/� �/� Q/� �/� �/� � �/�o Q/��
Melosira  sp. �/� � [/� [/� C/� o o � o o C/� �/� Q/�� �/� �/��
Diatoma  sp. o �/� [/� o �/o [/� � � �/� C/� �/� o [/� � �/�

Pinnularia  sp. o o o o o o o [/� Q/o C/o o o o o o
Fragilaria  sp. o o o o o o o � �/� C/� �/� � [/� C/� �/�
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 	+	 3�)* .%  � .:� ?�=�65$)P < 0.05 .( .D& 9D�+ 0DG 'D*+1�
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 'DD �$)C���.(9�DD:$ �3+��DD(;=)�C(�DD�-;N .DD4��$ �DD$ ,
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