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����  OP!�� ���� 
  

� ������	 
	� �
���  ����	 �����	�� ���	�Ruditapes decussatus  "#	�$%�& '�()� – ��+��  �+,-.	�
�+���� /0��(�
1 ��2.�	� %��&	�. 45�6  ���6�	� $%�&	� 7� 8�+�9& ���	� ���#:�95��	 "	�5	�  �+���	� �����	 

 ;��+: 7+��� <����	� <��=	� ;.>2011 7��+(��2012,  �+����	� '	��5	� ����: �
���	 ���	� C�� 7� 4��+0 45�6 ���
D����	� ���	� �9+�0 E-F�+ "�	� �9���(G�.  ��-	� 7+� (++��	� �+��>�	� �
���	� 4��& 4�
�+H	� C��6�ٕ� ���J�� �

 � K%�	� 7(�	� �+���� ���LM	 �+����#���	�N� .�>�	� N
6�	 ��6	� 7(�	�  ;.> 7� "
�6	� OP�	� <��# 4���
"
�6	� OP�	� �&Q� GSI U�	��	� �&Q� ;.> 7� ���	� �	�� N++H� N� ���.  

 V	 �%
���	� N+H	� �+&�GSI 
	�  7+���- ��6��� "���# 
�0 71�� "# D����	� ���	� E�	 ��
	� ;.> ���
�+�>	� "�L# D����	� ���	� ���� <�+�	 %
�	� ��2.�� C�-F	� �#�� 
�0 �	��	� �&Q� N+, ;�� ��� UW+��	��. 

:���� �+��>�	� �
���	� 4�9X"# �	�9
� ���	� �-� ���,: �+� >�	����.  
) 7+� �� �+����	� '	��5�	 �+��	� <��(F	� N+, 4�����2777,778 \ 7921,667  �9	 ��+, 
�0: _���	 (;/�+�>

) W+��	� ;L# ;.>7921,667(;/�+�>. 
  

:�����R�	
 ����E	
Ruditapes decussatusU U���	� U"
�6	� OP�	� �&Q� �	��	� �&Q�.  
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����  ABSTRACT   ���� 

 

This research aimed to study the growth and reproduction of Ruditapes decussatus, 
and determine the suitable conditions for its culture. The individuals were collected from 
the intertidal zone near the Higher Institute of Marine Research during September 2011 till 
June 2012 once a month. Samples of sea water were also collected to study phytoplankton 
which feed the Ruditapes decussatus, and its abundance. The laboratory study conducted 
included distinguishing between males and females of all individuals, conducting mor-
phometric measurements of shells to determine wet and dry weight of the soft body, de-
termining period of sexual maturity and condition index, and evaluating the growth condi-
tion through the index. GSI (gonad somatic index) mean values  refer to the existence of 
two peaks referring to two reproduction periods: one in fall and another in spring.  

While the mean values refer to adequate food and growth. The study also shows the 
possibility of acclimatization this species easily at laboratory conditions. The abundance 
values of phytoplankton ranged between (2777.778 - 7291, 667 Cell/L) reaching its highest 
value during spring (7921, 667 Cel/L). 
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:���;�  
b�>�	� ���	� �5+ )Linnaeus, 1758 ()Ruditapes decussatus�+���	� ���L�	� 4�+2��� 7� ( 

�%)� %+��	�� %
���	� ���	� m�� "# ��%���	��
) "Kraeuter and Castagna, 2001(,  ����)� 7� ���
 8�+�	�0 ��&��1� �5
�� )Kurlansky, 2006( U"# ;6
 �+� ) D���� K�F�	�Parache, 1982 ;���
� (

) ;�F���	�Vilela,1950) �+���
�� (Jordaens et al., 2000,( ) 7+L	� "# w��6� ;6
 ���Wang Yanling, 
2002(.  

 ���	� ��6� ���0�R.decussatus  <�6�9�	� ����)� 
�0 ;���� %
���	� ���	� "#
	�  ���)� ���	� ;��&
D+�
	� <��, ��0U 
�
+ �� �-�� +�	� <�69	�
�
+�+�� �
��5�	� Re\Lessepsian migration   

)Parache, 1982(.  
���	� ;+6
� N� R.decussatus D�+���� �+,-.	� 7� ;� "# �+��
	� �+2%�&	� w�+�	� "# ) U�HL1992 {

 U���0� �HL1994 U���0 {1995{  }	�L1998 U���0� �HL {1999U���0  {2002(.  ����)� W+�6 "#�
	�� ~	- 4�� "�	�) b��
	� $%�&	� "# �+0�H	� 4����+��	 b�+�	� ����	�� �H�5��N+�����  UwQ.�(�2005{  U}	�L

2009 U7
� {2010 {���0U 2010(.  
���#: i+5� R.decussatus  �+0�, <�+�;��	� 7�P  �H%��	� "# �+��	� 7+%	� �: "�+%	� 
L�	� �:
 8��+���� �+2%�&	�  ��	� �H%�� "# .�(6	�� ��	�� E-F�+}+&4�+�>�	� 7� ��� U �L=���  UD�6	� ���+� /0���: m5�

�+���>U"6��> ��H	J� . 
	� OP�	� ����� "# ��=	� ;�% ;L+ 20N��. "# OP�	�� ���J�� ���-�	 �+
�6	� ��F	� :���
 W+��	�����0  U��H	J� �+��0 �+�+	 %H# ���� OP�� ��# "=�+ �+� U��=��1�� 4:�� �, <����	� �6�� 7��� WP� N�+

��H	J� ���+ N� 7�� C��	� 7�P ��%�	�� m+�	�.  i+5+ "�	� �H%��	�� ��H	J� �+��0 ���� '�5�+��=	� �9+#U  �+�
�����	� <��# ����  �+��� "# ;���	� ;+�
 
�0 7���-: �>��:  
��7�� ��+�  ;�)� 7+�&� 
�� ;��+:  

)Peharda et al., 2002(.  
;F&+  R.decussatus �����	� b���6	� �5� �+���	��+� 7�  8�+���� 8�+�	�0 /�.9�
� �+2�-F	� /��+H	 8��X�

 �+	�5	�)Mcvey, 1986 8 C��
 U (: 7���6(�% �: 8���5� �: 8���6�  U8����� /��� /+�0 �+�(��	� K�%	� K�
 ��5+� 7�
N	�5	� K�5& 7� �+�5�	 �G�
�
�	� ���	� ���� )Utting,1974 b-	� ��)� (K6��
+  '�
	� �6�� 7+��� <���P

) O���	� �-� 7� �+���	�Gomez\Couso et al., 2003(.  
'#� ���-�	� ���	� 
��+ �+�	�5	� �0��(	�� �+-G)� ��X�� 4���+� FAO   N�5�	2006  "# 7� ;� �
��#

 �+� U;�F���	�� K�F�	�� D���� �+���
��;F&� ;�6�	� �-� "# 
	�)� �����	� �+���
�.  ��	� ��L+ �2+�	� 7� D����	� �
+5+�%	��+����)� '��
)� 
	� �+�L��	 �U ��
 �	: 7� ���: -�� /0��(�
� N� �H	�U  
	� /0��(�
� 4�+�H� 4�L��

��+��: ;��& "# �+	�0 4�+�
 )Windsor, 1977( �+���
�� �
��# "# �+
�%)� ;���
	� 7� /�0��( 4���� ��� U
%
���	� m�� 
��� ;�F���	�� )Bardach and McLarney, 1972(U  4HH� "�	� �+��5	� ;��	� 7� D��� ���5��

6���� ���(� �+� U�2�(6	� ~	-�� /0��(�
� "# 8���6� ���(�
1� /  N�0 -�� "6+��� ;�&�1999  7�250  
	� 7%
641  N�0 "# 7%2004 K
� ~	-� U )FAO, 2004(.  

 ���	� �-� ����� N�  8�+0��L ��H	� (���	� 4�%�� "#"2��	� ���(�
1�� �+6�	�+����+9�	 " K�F�	� "# 
)Centre CNHP)( �+�  7� ���: O���2  8�+��
 �5+�( 7�+��)Babarro et al.,1997(.  
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 K	��%	� ����� �5+ 8���:��� 8�  ���	� D+H=� N�X� "# 8��6R.decussatusU  7� 8�+��+ <�+�� 4�+�� 
	� ����+�
:4�,�+	� �+-F� ;6 )Guillard, 1975(. 4�+%�
	� 7� ����) ����&� �+��� 7: 4�>�=�	� NX5� "# �6� �,�  

Naked Flagellata 4���%&�	�� Diatomeae  4�,�+	� ��(���(��� ���: "2�-G N�X�� U���>�
�	� ����)� N�: 7�� 
D����	� ���	� 4�,�+ �+-F� "# :"�Nanochloropsi soculatamUPhaeodactylum tricornutum U

Isochrysis ThatianUIsochrysis galabana UChaetocerous calcitrans UChaetocerous gracilis.  
 � ����)� 7� �+�5�	  8�0�P�� /��56 ���	� �-� �+��: 7: 
	� �+&��P��	� 4,�	� "# ;�� � �5	 <��Q�	� ;��

 
�06P�/ "
�6	� �<����	� �6��Martienz et al.,2003) (U  �>���	� 4��+F�	� �+����+U  m5� (+���� �+����
��+H�	� �L��5	�U  ~�(	�� D���	�� N�+����	� ;����
�	�� ;�����	 ���#)�� �+,�+	� �F	��	� )Serafim and Bebianno, 

2010 ( �
��� ~	-��7����	� �+
��: "2��� �+��� )2 (CO�PH 4�,�+	� ��� ;�5� "# )Range et al., 2011 U(
 N� ����� m���)� m5� �
��� "�	 �9	 m�5�+�+��	� �H��	� �m�� ;�� Brown Ring )Nowlen et al., 
2011(.  

  

:V=
�CS� ���	
 ���CS 
+��)� 7���D��+ �+H+�%� ���� /��� ���	�  �-9	 �+��5	� �  ���L�	� 4�+2��� 4�+�>�	� ����: N�: 7� ����

b��
	� ��2%�& "# <�&���	� �+2+�� �+6�	�+�  �  /�+��� ��9�/0��(�
�  �H�1 7��(�	�� ~	-� U�+��L�,� �+��: 7� /	 ��	
 <�2�
	� �+����	� '	��5	� ����: �
��� W��2+�	� "# �9���(G� %+��	��  ��	 �+���P	�/�+��.  

:
	� "	��	� ���	� ��9+    
– �
���  "
�6	� OP�	�� ���	� �2�L> b�>�	� ���	R.decussatus .  
– �
��� 4��+F�	� �+�9&	� "# <��(G m5� ���:� '	��5	� �+����	� ���>�
�	� "# �+-F� b�>�	�.R.decussatus 

�+6�	���+9	� ;���5	� m5� W� %����1��.  
  

:W�
��� ���	
 6$

:  
  ���	� ���#: 45�6R. decussatus  �(6	�� ��	� �H%�� 7� 8�+��+Intertidal Zone   �95�	� ���6� �5,��	�

 �+���	� �����	 "	�5	� �"��F	� K��6	� 
	�ٕ  <�&��� ���	� 
�0 ���=� �+FL O+�> 70 <���0 "�� U/�� m�5��
 U;�&	�) U�(6	�� ��	� ����	1(. "# ��H	� � "��� b�L� �H%��	� w-�9� D�� 1 ���0�� ���	� ���#: �9+# i+5�.  W�6

���	�  ;�5��10  ;��+: 7� <����	� <��=	� ;.> 8�+�9&/���#:2011  7��+(� �+�F	�2012 U7��  <��# "
�6	� OP�	�
) <���-�	� <��=	� 7�P WH�Pérez\Camacho et al., 2003(. ) ;��6	� "# ����1 U4��+5	� W�6 �+���� ( "�	�

 4X=�  (+���	� �- ;����=	��5 8�+6�	�+�� 8�+�+�&� �9�
��� 7+�	 %.   
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 NE�	
) (1  :�;:#�  �����	 <	��	
 �U��	
 �;:#� <= 
7�	
 D
�= X�#YS ��#��	
 Z����
��	
.  

  
) N���	
1 :(��#��	
 Z�� I�
��   �;:#� <=��

�	
.  

�+���	�  �5�%	�  

28/9/2011  1 

13/10/2011 2 

17/11/2011 3 

29/12/2011 4 

18/1/2012 5 

25/2/2012 6 

24/3/2012 7 

24/4/2012 8 

18/5/2012 9 

13/6/2012  10  

  
 D����	� W,��	� 7� �+����	� '	��5	� 4��+0 45�6 /
=� ;�&�b�>�	� ���	� 4��+0 W�6 W� 7��(�� 

decussatus .R  "	��� ->: '+�% 70 ~	-� U20 	7� �� ���	� C��  W�6� �L�> ~��& N��>�
�� /�+&�� N�+	
 �+����	� '	��5	�WP2  �9��H� �%,20 � N� 7�� UX=� 4��+5	� ;����=	�� �5� ��+# �9�
��� 
	� ��L+	  8�+��>�.  '#���

�+5	� W�6 ���#:) 4� R. decussatus �H%��	� ~�� "# w�+��	 �+6�	���+9	� ;���5	� m5� D�+, W� (�+����	� '	��5	��
 ~	-� N��>�
�������	�� <����	� D�+, (�96WTW Multi 430/set  ���	� 
�0 <���-�	� ;���5	� �+��� �#�5�	

� '	��5	� ����: <��(G� ����� �9�,.0� b�>��	 "
�6	� OP�	���	 W� O2���	� ����H�� <��6��	� �+��������� E�>: 4�
���.   
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\ :��
�!�	
 ��

�	
  
:�+��>�	� �
���	� 4��&  

1 \ �+����#���	� 4�
�+H	� C��6�  ���	� ���#: W+�6	R. decussatus   )100 ��#;� D�+, 4��P�� (  7�
 �#�L	� ��=���)Height\H(P�0� U�9 )Width\W � (�9���>� )Thickness\T ;��%)� D�+, <��: N��>�
�� (

(D+	��+�) �L�>	� );�&	�U 2) K
� ~	-� (Pérez\Camacho, 2005K%�	� N
6	� 7(� N� ��� U(  7(�	�)
) ��� D�
�	� "�����	1� 7�(+�	� N��>�
�� ("��	�DIC\AA\200DS ( U�>�	� N
6	� �(� ~	- .�  

 )Flesh meat � 
�0 /5P�� }+�&� %H�� �%
��� �+��5� ( N� 7�� �2�(	� C��	� 7� ��>�	� ;6: 7� }+&�� �,�
/�(�.  

  

  
 

 NE�	
)2( :   �!
	
 "�#�	 ��
����=
��	
 �����;	
 ����R.decussatus.  
  

2 \ 8�+�+�&� ���-	� (++�� N� U ���J� 70 ���-	� (�=	 ���#)� W+�6 }+�&� E�6 ���1� 70 7�	 ;.> 7�
 U;
���	� 4�-	� 7��)� m+�	��;�&	�) �=LU3a 4���	� "�+��	� 7��	� 4�- ���J� ;
��� W� ����H� ( (Gosling., 
2002 );�&	�)U 3b(. �(�� ;
���	� �(� N� ���U�9  (+���� ;����=	�� 4X=� N� 7��4�9L�# 7+�	 %.  
  

    
NE�	
) 3(:  ���� ����[�� D
�\]A�!^
  �#B N��#�	
 ���	

�E@ )b(  � H
��# )a�	("�# R. decussatus .  

  

a, b, 

W 

H 

T 
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) ��6	� 7(�	� K�
�	dry weight 7(�� ���	� ���#: 7� ����	 �#�L	� 70 �>�	� N
6	� �(� U�>�	� N
6�	 (
 <���� �6��� 7�# "# �=6 N�180  <��	 �+�2� �6��24  7(�	� ��% '+�% 70 ��6	� O+
�	� 7(� K
� N� U�0�


) ��+5�	 "�L)� 7(�	� 7� �+=6�	� �5� O���	�Bright et al., 1995(  
 C��6�ٕ� U�95�6 N� "�	� ���#)� �#�� 7� ;
���	� ;(0 
�0 D����	� ���	�� �L�>	� �
���	� 4���0� U8�+6+
�

~	-� �+6+
� W%�H� ;
����	 "
�6	� OP�	� N���� K�L>J� ����	 ;��)� 4+,��	� 7� 'H���	 �=��>� 4���# ;.>. 
� �0��� �P��1� <��# �+��� �LH� �D����	� ���	� ��0 �����	� N
� <�0 ����0� N�  4.��5� �: 4��&Q�

:"�  
<�#�	
 `[#	
 
�a�Gonadosomatic Index (GSI): 

 :�	��5�	� 7� 8�+�9& �%
���	� /��+, K�
� N� b-	�  

  
 V	 8�H#� )Gies, 1959(.  

 �+�GW U;
���	� 7(�TW  N
6�	 "��	� 7(�	�.  
�	��	
 
�a�Condition Index (CI):  

  
 V	 8�H#� )Peharda et al.,2012(. 

 �+�DW 7(�	� ��6	�UDSW  7(�	���6	� �5,�H�	.  
)��5��� "6�6( m�� (+96� W� �+��>�	� �
���	� 4H#���80×40×20 7�>
� w�+�(�� ���	� C��� /2��� N
 (

 ����
� b�L� ��,� C��� �>P�� ���#�4  ��
: ;� b��� ;�&� w�+�	� ;+��� <�0��� W� N
 �)Walne, 1976(. 
 "	��� WP��12  ���# "# 8�+� /+�0 �X#���	�� ���	� ���,: %��& �#�5�	 "��+ ;�&� �9��,��� 4��� b�>�	� 7�

�+��>�	� ���X	�  �+�4�����  m��	� w�+� <���� �6��) 7+�17 \28°N( ������9� )33  \39‰(  ���6�	� 4���
�
�9&: �5
�  <��. �	� '	��5	� 4��+0 4
�� ��� �+2��	� 4��+5	� "# <��6��	� '	��5	� ����: W+�6 ��6 ;.> 7� �+���

~	-� �9�+&�� N�� 45�6 "�	�  4�
� N� D��5	� �96�	� N��>�
��  �9+�0 E-F�+ "�	� ����)�  <��(G� �+��	� <��(F	�
���	�R.decussatus .  
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:��?�#�	
� `$��#	
    
1> ��
�	
 D


� ���#������	
:  

4(+�� L>� �
����	� �H%��	� w�+�6�	���+� �2�	 8�5�� <(+�� �+5,���9 "#��F6	�  7�(�C��6�  4�
�+H	�
;�&	�)U 4(.  

 

 NE�	
)4:(  � D


�	
 ��
� �

�i� �������# ���
��	
 �;:#�	
 <= �����	
.  

  
4H#���  4��+F�	��+6�	���+9	� ��	 <(+��	� �+>���	� <���	� W� �
����	� �%��	� "#�
���	� �H%  U����)

2000( U �+�) 7+� <����	� 4�6�� 4�����17,1\28,2(°C  �9	 ��+, m=>: ;6
�	)(28,7 C°  ;L# ;.>
C��&	� )%��&2012,(U �9	 �6�� 
�0: 4F�� 7+� "# )39,9(C° ;��+:) ;.>, 2011( )U;�&	� 4 4(+�� ���+� U(

 �
����	� �%��	��) 7+� 4����� �5=��� �����39,9 –32,7 �9& ;.> �9	 ��+, 
�0: _���	 ( ;��+: ;�&� ~	-�
W� '#���� 7+� "# U<����	� 4�6�� ��=��� ��
� 4P=>�� C��&	� ;L# ;.> �����	� %��& ), 2012 ( ���� �6+��

4��+5	� W�6 <��# ;.> �+�%�	� 41�%9	� �+��	. 
2> :�����#	
 6	
���	 <B�#	
 j�E
�	
 
 +��� N� "�	� ����)� �5� "# �+����	� '	��5	� 7� ����
���	� �H%�� ���	� �-� ;.> ����: W�
 ����0�U 

 "�	�� Ub��
	� ;��
	� "#� %
���	� ����	 ",�&	� C(6	� "# 8�0�+& ���)� ����6� 
	� �+&:�H��
  U����)2000 {
 U����2002 (;��6)2(.  
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 N���	
2 :	
 j�E
�	
<B�#  ��
�� �����#	
 6	
���	���C��  <=���
��	
 �;:#�	
 ��

�	
 D
�= NA!.  
 k : ���=R
��#mCmZ$��==A 
�7omVA  p
�� 
�7o =. 

�+���	� ���	� <��(F	� �+�
�	�  

   Sep. 2011 
  

 
Chaetoceros gracilis C 

 
Thalassiosira deciens A 

 
Achnanthes longipes R 

Oct. 2011 
  

 
Thalassiosira deciens C 

 
Melosira sp. C 

Nov. 2011 
  

 
Thalassiosira deciens A 

 
Achnanthes longipes C 

 
Melosira sp. C 

Dec. 2011 
  

 
Achnanthes longipes C 

 
Thalasiosera sp. A 

 
Navicula sp. R 

Jan. 2012 
  

 
Chaetoceros gracilis C 

 
Ceratium furca R 

 
Thalassiosira decienss A 

Feb. 2012 
  

 
Chaetoceros gracilis C 

 
Thalassiothrix frauenfeldii R 

 
Navicula sp. R 

 
Ceratium furca R 

Mar. 2012 
  

 
Chaetoceros gracilis VA 

 
Thalassiosira deciens A 

Apr. 2012 
  

 
Chaetoceros gracilis VA 

 
Navicula sp. R 

 
Thalassiosira deciens C 

May 2012 
  

 
Navicula sp. C 

 
Ceratium furca R 

 
Chaetoceros gracilis A 

 
Protoperidinium prochi C 

 
Achnanthes longipes A 

June 2012 
  

 
Chaetoceros gracilis C 

 
Thalassiosira decien C 

 
Navicula sp. R 
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4�9X: �+�9&	� 4��+F�	� .> �+����	� '	��5�	 �+��	� <��(F�	 "�� W+��	� "# 
	�)� U 7+���- �
���	� <��# ;��� ;
 � U�+�>	� "# �+��: ;,: �+���	�� U�+��: ���)� 8��6 7��#��5� ��� ) �	��5�	� '%���	� w�+� "#Dowidar, 1965; 

Margalef, 1967; Smayda, 1980(. 4�%+
 � C��&	� <��# ;.> "0��	� K+���	�� <��(F	� �+� 7� 4���%&�	
 �+��������) �+,-.	� ��+�� $%�& "# <(6��	� �+���	� 4�
���	� W� '=�+ �-�� UW+��	� �L����U 2000 $%�&� (

D�+��� ��+�� i+���)U1999(. ) 7+� �� �+����	� '	��5�	 �+��	� <��(F	� N+, 4�����2777,778 \ 7921,667 
_���	 (;/�+�> ) W+��	� ;L# ;.> �9	 ��+, 
�0:921,6677� ( ;/�+�> }P�� �� ��) "#;�&	� U5(.  
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E�	
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�i�	
��
U�	
 	 ���E	
 D

7i	
 <= <= �����#	
 6	
�����

�	
 �;:#�.  

  
7: O2���	� 4�+� �P=>�� �+����	� '	��5	� <��(G E�>)� 4�
���	�� ����H� U� <�+5� �
����	� �H%��	� ���5� �+

 8�+�
� ���L� 70 ����	�U �+����	� '	��5�	 "0��	� K+���	�� <��(F	� 
�0 ��: ���.   
 �
���	� �+&��+2�L�J�  %����� �,.0 ��6� 
	�� �+��6+  �6�� 7+�<����	�  '	��5�	 �+��	� <��(F	�� U�����	��

<����	� �6�� W� �+����	� U;�&	�) 6(.  

y = 1.010x + 10.19

R² = 0.852
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7o� D


�	
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� Z�  <=��

�	
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 "# �+����	� '	��5�	 "0��	� K+����	 ����H� �
����	� ��� �
 ��+�� $%�& "# <(6��	� �H��
	� 4�
���	� W� �+	��	�
��� ��+�� $%�&� �+,-.	�+�6� D�  "# ��6
�	� �+����	� '	��5	� ����: ;� 7���
���	�  ~�� "# ���+��� N� �+	��	�

4�
���	� "�	��  �+����	� '	��5	� 4�9X: �9+# 4�#.�>� �+�9&�
���	� <��# ;.> ����U  �+��: ���)� "�� �+5+��
 <����	� 4�6�� ��=��� W� '#���� ;�&� ~	-� U�+��: ;,: �+=+�> �+���	�� U)0Mayhoub et al., 199 Ui+��� {

1999{  U����2000( �+����	� '	��5	� <��(G 4��+F� W� '=�+ �-�� ���	� 7� ",�&	� C(6	� "#  '%���	�� %
���	�
 8����0 �	��5�	� )Dowidar, 1965;Margalef, 1967;Sournia, 1973; Smayda, 1980(.  

D����	� b�>�	� ���	� E-F�+ �����: 
�0 N�0 ;�&  :�+����	� '	��5	� 7� <����Chaetocerous 
calcitrans UChaetocerous gracilis UIsochrysis galabana UNanochloropsis oculata U

Phaeodactylum tricornutum �Isochrysis thatian)Guillard, 1975(.  '	��5	� <��(G �
��� ;.> 7�
��	� �H%��	� "# �9	 "0��	� K+���	�� �+����	���� ;+6
� N� U�
�� ���� b�>�	� �9+�0 E-F�+ "�	� ����)� 7� %H#  

��� Chaetocerous gracilis 7�� �+� U���6�� ) �
���	� ;��� ;.>�&	�U ;7(.  ���	� <��(G 4����� 7+� ��
)1736,111 – 5555,556 ;/�+�> ( �+��L# ;.> /���(G 4P=>��" �+�>	�   C��&	�� "# }P�� �� ���
);�&	�U 7(.  ��P�� <��- /	 7��� U�
����	� �%��	� "# �+����	� '	��5�	 �+5+��	� <(=H	� "# ;�5# ;�&� ���	� ~��&

��+: �9& ;.>)6(555,55  �+�>/  ; �
���	� <��# ;.>����)� �+H�	 ��
�	�� /	 ��+, 
�0: ~��� ;6
�. �5+  �-�
	�<�2�
	�� �52�&	� ����)� 7� ��� 5+��	� <(=H	� "# U����) �+,-.	� ��+�� $%�& "# �+����	� '	��5�	 �+2000 U

2002(.  
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�i�	
"�#	
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7i	 ��#�E�	
� ��#��7	
  Chaetoceros gracilis <=��

�	
 �;:#�.  

  

I> ��#	
 �

�a�:  
N�: 8
:�

=  

���#)� W+�6	 ���LM	 "��	� ;�%	� D�+, N�)120 ��# 8�( /��
��� ���J� 4��& �,� 67% ��5	� 7�
7+� �� �9	��%: 4������ U"	��6J�3,1– 4,1N
 ;��%)� 4�- �0��6�	� 4�%+
 �+� U3,1– 3,9
N 7+� "# U
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���-	� ��
� 4F��33% 7+� �� �9	��%: 4������3,7–5 N
 U ;��%)� 4�- �0��6�	� 4�%+
�4,1–4,4 N
U  ���
"# }P�� ��  ;��6	�)U3 (.  

  
) N���	
3(: ��

�	
 D
�= NA! ��#H
� 
�E@	
 N
�:8 ��
U�	
 ��:����	
.  

�9&)�  b�9&	� %
���	�  
(N
) ���J� ;�%	  

b�9&	� %
���	�  
(N
) ���-	� ;�%	  

/;��+:2011 3.8 5 

/;�)� 7+�&�2011  3.4 4.1 

/"���	� 7+�&�2011  3.7 4.4 

/;�)� 7����2011  4.1 4 2 

�	� 7����/"��2012  3.9 4.1 

/%��&2012  3.6 3.7 

 /��-:2012  3.5 4.2 

 /7�
+�2012  3.1 4.2 

/��+:2012  3.2 4.2 

/7��+(�2012  3 4 

 
����H��  ;��%: W� �
���	� �H%�� "# ���	� �-� "# ;��%)�� �H�5��	� 4�+%5�	�  N	�5	� 7� E�>: '%��� 7+��

U�+���	� ���#)� N6� %
��� "# <��+(� �+� 4����%
���4�  ;��%:���#)� );�F���	� "#2\3,5N
 (  
 (Newton and Mudge, 2003). ���#)� ;��%: %
��� _�� �H# �+���
1 ��
�	�� ;��	� ~	-�� \3,35)3 N
( 

Águas, 1986) (��2.� 
�0 ;�+ b-	� ��)� U ���X ���	� �-� ���	 %
�	�.  
>ΠΠΠΠ  :
Y�E�	
  

<�#�	
 `[#	
 
�a�(GSI): 
� N�45�6 "�	� ���#1� W+�6	 "
�6	� OP�	� �&Q� N+, K�
  7+�+� U�
���	� <��# ;.>) ;�&	�U9(  N+H	�

 V�	 8�+�9& �%
���	�GSI 4����� �+� U	�7+� �� N+H 10,97)\ 33,42 ( � �9& ;.> �9	 ��+, 
�0: 4�6
 �,
:��+2011U  <����	� �6�� 4F�� �+�23,4°C 4F�� 7+� "# ��
�  �����	�)35,6 (‰ ;.> �9	 ��+, m=>:� U

%��& �9&U �+�  <����	� �6�� 4F��17,1  C°  �����	��28,7‰,   "# ��� );�&	�U 9(.   
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GSI

  
NE�	
)9(: 	
:����   
U�	

�a�	 <�#�	
GSI  ��

�	
 D
�= NA!u�
��	
 "�#�	R.decussatus.  

  
�9X+);�&	�U9 V	� N+, 7: (GSI  4���) 4F�� �+� ;��+: �9& ;.> �P=>��13,26±8,70 �6�� ��0 (

 <����	�23,4C°  �����	��39,9 ‰ �9& "# �9���- 4F��� ) ��+�35,42±5,73 <����	� �6�� ��0(28,2 
C° �����	��35,6 ‰U �) ;�)� 7+�&� �9& "# �&Q�	� "# �+��� <��+( X��	5,33±23,83(  ��0 �6��

<����	�25,8°C  �����	��33,2 ‰) _���	 "���	� 7+�&� �9&  "# 8�+6+��� 4P=>���15,97 ± 8,96 �6�� ��0 (
 <����	�24,2°C  �����	��33,9‰) %��& �9& ;.> m�=>�1� ���
+ U10,78±1,98 <����	� �6�� ��0 (17,1°C 

 �����	��37,1 ‰ ��-:� )2,25±10,97(  <����	� �6�� ��0C°18,9  �����	��29,7 ‰ .+�, W=����#"  �9&
7�
+�) 2,18±13,61(  <����	� �6�� ��0C°20,6 �����	�� N30,2 ‰ � ��5�	 U}�L�  7��+(� �9& ;.>

)3,94±30,3<����	� �6�� ��0(19,3°C �����	��28,7. ‰  
 �+�>	� "�L# "# D����	� ���	� E�	 ��
	� ;.> ����� "���# 
�0 71�� 7+���- ��6� '�
 ��� O���
�

� 7+�&� �9& �+���)�+�	�5	� 4�
���	� K�G: W� '#���+ �-�� (��+:� 7�
+� �9&) W+��	�� (;�)U  ;��  
)Banha, 1984w����� <��#� D����	� ���	� <�+� <��� ;�� �+	�F���	� $%��&	� "# U(.  �+	�%+� "# ~�	-��  
)FAO, 2011	�� %
���	� ���	�� (
) �+��%+��	� ;���Poppe and Goto, 2000(. 

�+
=� �LH�� ;L��	� N� "�	� O2���	� �9+	�  N�"
�6	� OP�	� �&Q� 7+� %����1� �,.0 �
���  �<����	� �6��U 
 7+�+ �+�) ;�&	�U10 (OP�	� �&Q�� <����	� �6�� ��=��� 7+� �� '+�� %����� ��6�    "
�6	�  ��=��� (=�+ �+�

}+�L D�5	� � D��0)� ;+�&�� ;
���	� OP� 
�0 <����	� �6��) ( Griffond, B., Gomot L,1992 
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y = 21.685x - 234.69
R² = 0.9485
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.  

  

�a�  �	��	
Condition index :  
�5+ �&Q� ��0 �	��	�R.decusstaus   8.+	� 0��2.�� D����	� ���	� ��&��� 
�  �+2+�	� ;���5�	/	 U �H# ~	-	

�&Q� N+, K�
� N� �
���	� <��# ;.> 45�6 "�	� ���#)� W+�6	 �	��	�U 7+�+� );�&	�U11 �%
���	� N+H	� (�+�9&	�  
7+� �� 4����� "�	�� )0,09 \0,38 ( ��+, 
�0: 4�6
 �,�)0,34 (  "# �9&7+�&� ��	�"�  ��+, ;,:�0,12) ("# 

7+�&� �9& ;�)�.  
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.  

  
 7� X�.�) ;�&	�U11 V	� N+, 7: (CI 4F��� ;�)� 7+�&� �9& 7� <��+(	�� 4:��),12±0,0970(.  4�L��

) "���	� 7+�&� �9& "# �9��, 
	�0,043±0,34;�)� 7���� �9& 
�� 4P=>��� (0,18±0,01)(.  
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��� <��+( X��	� �9& 7� �&Q�	� "# �+ ��-� �9��+, 4F�� �+� U0,22±0,09) "# �9��, 
	� 4�L� 
�� (
)7�
+� �9&0,03,34±0m=>��� ��5�	 U( ��+: �9& "#0,09)±0,18(.  

 �� ;�, 7� ���L�	� 4�+2��� ��0 "
�6	� OP�	� �&Q�� �	��	� �&Q� 7+� �,.5	� 4
�Abraham,1996)(. 
7: 7+�� ��� 
���	� OP� �
��� ���5+ b�>�	� N
6 
�0 ���+���� D��0)� 7��� ;���� W� �	��	� �&Q� �+�+���+�� ;

 "5+�%	� ��L�	� ;6: 7� �+�F�	 N��;	 Clam  ) ��
	� 7� }+�L	� ;L=	� "# �L�>�Suja & Muthiah, 
2007(. �� �0�P��	� ���#)� ��0 "
�6	� OP�	� %
��� 7�� �+� ����	� 4�6 � <23C° (13,7 ± 1,6) �  �&Q�
 �	��	�83,3±5,7)(  <����	� 4�6��� �0�P��	��C  °28 %
��� 7��  �&Q� ����0 "
�6	� OP�	� 

(14,6±1,5) � �	��	� �&Q�89,8±5,7)   (7:  7+��+�  �+
�6	� �+.>	� OP� "# 8��9� 8���� K5�� <����	� 4�6��
) K
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