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 �<�<H6��c+� ��� ��#*�. �
����  �6 +	�
 ��;�#
$ I
< 7��� ��� �:��: ���$���6�+*�
 ���+6

(Cephalochordata)�+* , �K�K ���  �<(Nematoda)�+* ,  �
<��6 ���(Sipunculida)��$ ,  �<�<�(Ostracoda) ,

�t   ��
��(Gastropoda) , ��*�� �<  ��(Bivalves)e6 , ����  ���HM(Polyplacophora) ��
����: ,(Scaphopoda) ,

 ��
����V��(Amphipoda) ��
����V ,(Isopoda)���
�* ,  ��(Cumacea)I�:8 ,  ��\U-�
(Cladocera)�� ,  ��
��

(Decapoda) )~�"+Z [�.H�� ��( ��������Z ,(Echinodermata) �<��.+� ,(Polychaeta)�* ,  �<��.(Oligochaeta) ,

<H
)0
 ��(Mysidacea)�+* ,  �:�6�� ���(Nemertia) ��<H0r�:�. ,(Thanaidacea) ��
������ ,(Copepoda) � ,

�+* I0�i�� =G� w�: H�" � ��2�Q ��� H  +;
� =��� . �+* ,�<��.+� ,�<�<H6��c+� P
�  gK�_ ���$���6�+*�


,�<�<� ��$ ,�< �K�K ���   ��
����V�� � �� �< ��*�� ,��
�� �t  ��HQ �* H:��695 <� ��$���6�+*�
 =0U�V HM��

H:�<� P0t-. .�+* �K�K ��� �� �<��.+� � �< ��
 �0�* H�� <� ���Q �UK�X
 ��� . �� �!�. ��
����V�� � �� �< ��* ��

��$ ,��
 I�!6 �t  ,��
+!  �� �!�. �<�<� ~�"+Z � ,��
+!
 � ��
+!  �� �!�. ��
��  ,��
+!  ,I�!6 �� �!�. �� +!
 �

H:H-: �H��-
 .��
 �� ��������Z  ��HV H:H  =��
 �b8 � +0. ,�<�+Z ,=-!\
��< ,�� ���)1.( 

 

 A31(1- l��$� C����+ 9
�e3  ��)�	
� ��
 ��	���� K�>�:� �� �)����>3����P. homarus  �
�� ����� ��

��� )m=��� �� )��1378-�@/1379( 

 �� ��H> ����3�* 9#H'���� ����2 �
S ����� ����H
 �H� ��>/ �@/ 

Amphipoda *  * * * * * * * * * 

Bivalves *  * * * * * * * * * 

Cephalochordata * * *   * *  * * * 

Cladocera   * * * * *   * * 

Copepoda   * * *       

Cumacea *  * * * *   * * * 

Decapoda *  * * * * *   * * 

Echinodermata *   * * *    *  

Gastropoda * * * * * * *   * * 

Isopoda  * * *  * *  * * * 

Mysidacea   * * * *      

Nematoda * * * * * * * * * * * 

Nemertia * *   *       

Oligochaeta   *     * *   

Ostracoda * * * * * * *  * * * 
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 ��)�	
� ��
 ��	���� �����>3���� ��)P. homarus �
�� ����� 

 �6 +6<+6 �<�+
 �� �<��.+� �<+6 g0.+. �6 �:���
 �*<+. +p*<HQ � PW<HQ16/0±4/0 �<HU. �6 =-!\
��< �

H  �H��-
 |6+
+�
+6. 

 m/�Z< k��G
 ��� ��
 �� �<��.+� � ��
�� �t  ,�� �< ��* �� �*<+. I0;:�0
 �* �<� ��-: C<+� P0�3.� �
)	.

 H-: �H��-
 m/�Z< I
< ��������Z � �� ~�"+Z ���
�� �
<)05/0P> .( �*�. ��
$8

 �<H: ��-: ��<� ��U
 m/�Z< ��������Z � �� ~�"+Z ,�� �< ��*�)05/0P> .(

 $< �06 ��<� ��U
 m/�Z< �6 ��68 � +!
 ,=-!\
��< �� �<��.+� � ,��
 �� �� ��
�� �t  �* �<� ��-: ��
$8 I
<

%
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٢٠%

١٣%

���
��
�� ���� � ���� ���/�� �����/����  ���!"/ ���#
$91

Polychaeta* * * * * * * 

Polyplacophora     *  

Scaphopoda*   * *   

Sipunculida*       

Thanaidacea*       

 �6 �<H*+� �<��.+� � �<�<H6��c+�24 �6 ���HM ���f#6 � I
+.n�6 HM��005/0 I06 �� <� �:<�<+� HM�� I
+��* HM��

 H�� <� �$���6�+*�
 ��� ��+>) Pt 3.( 

 !$�3��* 1��� �$E�:�3�J  ��)�	
� ��
 ��	���� �����>3���� ��)

)��1378-�@/1379( 

 �6 +6<+6 �<�+
 �� �<��.+� �<+6 g0.+. �6 �:���
 �*<+. +p*<HQ � PW<HQ

 I
���+� �� �� �< ��*�� ,36/0±2/1 �b8 �4/2±8 �H� H  �H��-
 |6+
+�
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 m/�Z< k��G
 ��� ��
 �� �<��.+� � ��
�� �t  ,�� �< ��* �� �*<+. I0;:�0
 �* �<� ��-: C<+� P0�3.� �
)	.

P .( H-: �H��-
 m/�Z< I
< ��������Z � �� ~�"+Z ���
�� �
<

� �:���
 �*<+. +
��2
 I0;:�0
 I06 �<H: ��-: ��<� ��U
 m/�Z< ��������Z � �� ~�"+Z ,�� �< ��*�

 $< �06 ��<� ��U
 m/�Z< �6 ��68 � +!
 ,=-!\
��< �� �<��.+� � ,��
 �� �� ��
�� �t  �* �<� ��-: ��
$8 I
<

 H:��6 +;
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Polychaeta 

Polyplacophora 

Scaphopoda 

Sipunculida 

Thanaidacea 

 �6 �<H*+� �<��.+� � �<�<H6��c+�

 H�� <� �$���6�+*�
 ��� ��+>

;-
 3-  !$�3��* 1���

 

 �6 +6<+6 �<�+
 �� �<��.+� �<+6 g0.+. �6 �:���
 �*<+. +p*<HQ � PW<HQ

7/6±67/166 I
���+� �� �� �< ��*�� ,

 m/�Z< k��G
 ��� ��
 �� �<��.+� � ��
�� �t  ,�� �< ��* �� �*<+. I0;:�0
 �* �<� ��-: C<+� P0�3.� �
)	.

 ��<� �<� ��U
)05/0P<

� �:���
 �*<+. +
��2
 I0;:�0
 I06

 $< �06 ��<� ��U
 m/�Z< �6 ��68 � +!
 ,=-!\
��< �� �<��.+� � ,��
 �� �� ��
�� �t  �* �<� ��-: ��
$8 I
<

 H:��6 +;
� ��� ��
 g�_<
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 ���+6 ���� �� 78 ��
� I0;:�0
8/2±56/26 :�� �V����6 �<+;0� . =-!\
��< �6 ��6+
 �H  =\h ��
� I
+.n�6

)1/31 �<+;0�:�� �V��( I�!6 ��6+
 �8 I
+. I0
�� � ,)53/22 �<+;0�:�� �V�� (��6 . � C<+� P0�3. � �
)	.

 ��6 +;
Ht
 �6 �� ��
 g�_< �� 78 ��
� I0;:�0
 I06 �<� ��U
 m/�Z< ��V� �H��� ��-: �*�. ��
$8)05/0P<.( 

�0
 ���  �:n�� I0;:71/1±77/38 ��6 +�0K +6 �+> . �<�+Z �� 78 ���  �<)0
 I
+.n�6)42 +�0K +6 �+>( � ,

 I
���+� �� �8 I
+��*)7/36 +�0K +6 �+> (H
8 =�H6 . I0;:�0
 �<� ��U
 m/�Z< $< �*�Q C<+� P0�3. � �
)	.

��6 +;
Ht
 �6 k��G
 ��� ��
 �� ���  +
��2
 .�Z< �*�. ��
$8 g�_< �6 �b8 � �<�+Z ,I
���+� I06 �<� ��U
 m/

 �<� ��-: <� +;
� ��� ��
)05/0P<.( 

 ���3
 ��0#*< �<H2
 �:n�� I0;:�0
12/1±07/6  ��
 �� �� �8 �<)0
 I
+.n�6 ,+�0K +6 �+>)77/7  +6 �+>

+�0K( =-!\
��< �� �8 I
+��* � ,)2/4 +�0K +6 �+> (H
8 =�H6 .C<+� P0�3. � �
)	.  ��0#*< �:���
 I0;:�0


��6 �<� ��U
 . ��<� �<� ��U
 m/�Z< +;
Ht
 �6 �� ��
 g�_< �� ���0#*< =a�_ �* �<� ��-: )0: �*�. ��
$8

)05/0P<.( 

 �:n�� I0;:�0
pH  �6 +6<+617/±22/8 H
8 =�H6 HQ<� . �<)0
 I
+.n�6pH  I
���+� ��)42/8( �� �8 I
+��* � ,

 +!
)84/7 (H  =\h .. I0;:�0
 �<� ��U
 m/�Z< $< �*�Q �*�. ��
$8 � C<+� P0�3.� �
)	pH  �6 �� ��
 g�_< 78

 ��6 +;
Ht
)05/0P<.( 

 +6<+6 ���+6 ���� �� 1��H* I0;:�0
FTU98/2±03/3 ��6 . ��
+!  �6 ��6+
 �H  =\h 1��H* �<)0
 I
+.n�6

)FTU67/9 ( �b8 �� �8 I
+. I0
�� �)FTU33/0 (H
8 =�H6 .	. 1��H* �:���
 ��� I0;:�0
 C<+� P0�3. � �
)

 vX� �� 785 ��6 �<� ��U
 HM�� . g�_< �6 ��
+!  �� ��
�6 �<� ��U
 m/�Z< ��V� �H��� ��-: )0: �*�. ��
$8

 ��6 +;
� ��� ��
)05/0P<.( 

 ��HV �� ���;0
 ��  ��;�#
$ 78 ���+6 ���
 ��#
$+0_ P
<�� �:n�� � �:���
 ��� I0;:�0
)2 (=�< �H
8. 

 

 A31(2-  �A�=V� �M
��� ����
 ���� ��1��pH  U/ K�31� 3 ��)�	
� ��
 ��	����P. homarus  �����

 �
����� �� )m=��� �� )��1378-�@/1379( 

 ���� U/ ���� ��) ���
 �M
��� A�=V� pH K�31� 

��� )�V�� �<+;0�:��( )�V�� �<+;0�:��( )=�#W �� �<)�( )�+;0�0
 +�0K��(  FTU 

��    23.4    22.0    39.87    7.37    8.32    1.00    
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��H>    22.5    27.0 37.53    7.10    8.20    3.00    

����3�*    25.9    28.0 36.70    5.47 8.42    5.00    

9#H'����    31.2    31.1 38.30    4.20    8.27    2.67    

����2    29.0 31.0    42.00    5.15    8.35    3.00    

�
S    29.0 31.5    37.57    4.74    8.07    n    

����H
    28.0    31.0    n    6.40    n    9.67    

�H�    27.8 29.0    38.00    6.19    7.84    2.33    

��>/    28.0    33.0    38.00    6.40    8.21    3.33    

�@/    24.0    21.0    41.00    7.63    8.28    0.33    

 

 �*<+. I06 �* �<� ��-: �8 ��+c�� ��
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��U
 �!:8 �;�#\�� � +�M �6 j
�): 78  ��\: �<�)05/0P> .( �;�#\�� 78 ��
� �6 �!�. ��$���6�+*�
 ��* �:<�<+�

��U
 =\p
  = <� �<�)0.005P< .(��U
 =\p
 �;�#\�� 78 ��
� �6 �<��.+� �:<�<+� I06 I0�i��  �<+W+6 �<� ��6

)05/0P< (��+> +;
� �:<�<+� I06 �;�#\�� g
+] +
��2
 �
<  +��* ��0#6 78 =#
$+0_ P
<�� �6 ��$���6�+*�
 ���l

 $<1 ��6 �V�. P6�W �. 

 

��
J �F
�$ 3 oV> 

 ��;�#
$ 1�6��� ���$���6�+*�
 �:<�<+� Y�<P. homarus  �6 +6<+6376  �303  ��
 �� g0.+. �6 |6+
+�
 +6 �H�

�0� +6 5\X�
 ��68 � =-!\
��< ��� e� � ��#:�
 H
8 =�H6 ��#:�
 .���+6 ��  �:<�<+� I
+�-06 I0-0� ���

��*�� �<  ��
 �� j0��6�+*�
 �U
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��< �� ��!6�" s0�Z �H
 � �)V+
$ �2X�
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�� ���#
$ +Z<�< �� �:�#:�
 e� ���� ��
�� $< e� ��$���6�+*�
 w��. ���* � )0
�� �� ��#:�
 $< e� �) ,�+0#*<

1375 (=�< �H  ��<� ��-: . ��
 =-!\
��< �� ��R� 1<+00^. �6 ��;�� �
� �:���
 I0;:�0
 I
+.n�6) �6 +6<+61/31 

��:�� �V�� �<+> (H  =\h .. �
� �
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�:�h � �0K�< H0K�. �
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 �:���
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 �
<)�<)05/0P< ( =-!\
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 ��
� I
+.n�6 �6 g����
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 ��
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 �02�#
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��+> �
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 ��#:�
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<)�< � H
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