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6- H&E (Hematoxylin and Eosin) 

7- Histomorphology 

�;� ��
� ?�$ �9� *X��<'  

[��
�L V�>(� �� v� < h<�2 �� 9#6�M '�< &

&r41 9/ nc� '�< < ��  nc� '�< < �� '�<

'4� *	�� nc� '�< < �� '�< &�$�� �,-��8 

*��4(� s�$�?-�.42 0� 5   

 &r41 V�( ���� nc� '�< �#-�!
 0���

 	<4B �4
 �� (�,-�� '<4�) r41 '4�10 

�(�8
�5 �	 �:�-9  0�
	 ��C°60  ���5 ���6

)Forster and Zettler, 2004.(  

�,-���4) 0�M  . ( *42n� ���. Y� �� v� 

 '42 nc� <4(42 '�<  < �X�	 ��� �� 4K�

 0�
	 '4(���5°C60 �� �4
 4 �:�-�	4>
 & 

 '�< '�< < 4(42'L nc� �M�#-�!
 .42  V�Y�

<���� �C -< �� F���� 9B��
  �6	 ��001/0 

)GF300 &AND &F��@( .42 V�>(�  

  

.=)%M _��'9�  

�� ����
 	�>�� ���- < [M�/ ��� G�,-� 

��)�&���) [��
�L0�M *��4(�0� 5 
-�� 

 0@�$��. � s�$�?-�A. ruschenbergerii 

v� �� �2�5 �+M �<� h<�2 42 )Widdows 

and Bayne, 1971; Sara and Pusceddu, 

2008; Ezgeta-Balic et al., 2011.(  

8- Soft Body 

9- Oven 
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 V�>(� 0���[��
�L�M 9?2 J��"
 &3 �M &

 �+)=
�/ 0�, $ <	 r<�I 9��	 �	 r41 

 0���	 7L 0<�B < �,;�� +Q�  *42 �M	��M <

9
�2 pC,8
 ���
	 {"- <	 �	  *	<4!

	 ���

°C28-26  0�
	 T	�K
'�;(�
 �� 9#6  <

 *	<4!
��
	� °C22-20  0�
	 T	�K
 �� 4K�

'�;(�
& .4�,��5 ���6  

 4K� < 9#6 0�
	 �c��
�L *<�5 <	 �M 0���

 &'�;(�
 ��6 *��4(� 0��� s�$�?-� �+)0� 5 

n#C).�� U/����6�� 'P ;/� < �M < *4(�
6 

*��4(� 0��� �+)� (�
L ��C% 0� 510  '�< <

.42 �,��5 ��( �	 h��4
  

 0<�B r<�I &7L 0�
	 � #D� ����
 ��

 ���� 0�
	 0���	 �$<.�� t��� �	 ���	 7L < r41

 �� r41 ����� 	��
 n#C).�� .4�,��5 ���6

*�X,;�� 0���	 7L < �K #S W !
0�M 

�(�Y( 	<4B) 0��	��600  �	 (*�X,;�� �M �� �, $

n#C) *�Xc��
�L �= 2 ��E E!� ./�
 �-��2

 ���1 ��) r�1 �����O20  < 0��-�4) &('<�? 


 ���l .42 �M	��M &0��4�X( < � D?� r4M ��

JCK
11 �2�5 �� v� n#C).��  	<4B20  ��

30 s�$�?-� ���E,-� �� �E 6	 v� < 42 ���R� �M

                                                             

10- Ammonia, NH3-N 

11- Suspension 

4(� ��*�� < �,;� r<�I ~�	 'P ;/� ��C% 0� 5

7L.42 04��  

s�$�?-� &i ��� F�� ��n#C).�� �� �M 0�M

 96�4B ��C% �� < 4 1 9!
 �� 91�B

Cell/mL 25٫000 ) 4(42 �����Laing, 

2002; Widdows and Staff, 2006; 

Ezgeta-Balic et al., 2011 . ( 4M�2 r�I .(

.	�� r41 46��  

- <	 �2�5 �� v� s�$�?-� 0��4�X( �:�

�6�� T�C!
 'P ;/� &*42 	�� 0�M��Y � �	(�
 *4

'P ;/� 7<�� W-�� 7L �	) �,
HQ40d 

Multimeter &HACH*��4(� (�?��
L & < 0� 5

s�$�?-� ����
 �� .4(42 w��� r�I �� �M

n#C).�� � #D��6�� 0�M 7L �� &*4(�


r�IT�C- ���Y2 ��Q8
 0�M 0�M

 &�?#C).��mL5 % F $�
��5 42 ���R� 

)Michael, 1984 Vo �� *	�+,-� �� 4K� < (

���Y212 T�C- 0��( s�?-<�? 
 < 0�M

�6�� �?#C).��) 42 *	�Y2 *4(�
Mitra, 

2006jY) �� v� .( r<�I 7L &h��4
 0�<L

*��4(� �<� �� [>�- 0��� � (�
L 0� 5

Solorzano ���6 *	�+,-� 	��
  ���5

)Mubiana and Blust, 2007.(  

12- Sedgewick – Rafter 
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 N
�3*��� �
<& : �;��24 �/ U
��
�) �� �9);&)12  Y%`2 �%���  

  

 a�� �	�%��& *� �;� Y%:' �b��,) @X�&

) �;� #$��O/N(  

 �� '@<�, ( < *42 r�Q
 'P ;/� F � �#;(

 �#;( �Y�� T	�K
) *42 j�	O/N &( '���: ��

 �	 F g�<�� �#;( r�Q
 0��� �Q��2

 U; $���,
42 *	�+,-� )Bayne et al., 1985 .(

 &F������� r�Q
 'P ;/� ��	�E
 	�<L�� �� v�

 <	 F�� �;��E
 0��� &*42 j�	 0� (�
L < *42

 �#;( &�X�4?� �� q�(O/N �#-�!
 42 .  

  

�;� @�Oc� #$��  

'4� � KR< H��213 (BCI)  '���: ��

r41 �
�E,-� < 0��4��� '�. 
 0��� 0�� K
& 

 �C��	 U>B *42 T��2� U�- �� �-� ���#:

���� W-�� �,-�� 0�M .'4�&p��K� �� ��� 

                                                             

13- Body Condition Index 

 '4� � KR< H��2 4��� �"��� J��"
1  F  K�

2�	 )Bayne et al., 1985(.  j�� 0��� &�
�

*��4(� �=?c
'�< 0� 5 7L � �,
 '�. 
 < ��

 H��2 �#-�!
 0��� &'4� ���� �	BCI  ��

 �"���2  �"���) 42 *	�+,-� nc� '�< G�-� ��

2 .(  

  

 *W�)�1:  

BCI (g/mL) = (WW / VS) × 100 

WW : '4� *	�� �� '�< .(V�5)V : �,-�� U>B
�C 
)�, $.( 

 

  

 *W�)�2:  

BCI (g/mL) = (WD / VS) × 100 

WWnc� '�< : '4� *	��  .(V�5)V : �,-�� U>B
�C 
).(�, $ 
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N�3<� � *��V� ���'�  

� �*	�	 �-��� ����
 �� �M 9 C!� '�
�L

n� v(����<���S V�( �	 ��.��SPSS 17  �	

% '�� YS� {"-95 .42 *	�+,-�  

2���&  

*&
D #�A��  

 n� *4(� �(�Y(�$�?-�sAzumapecten 

ruschenbergerii 70 �C 
 T�B �	 0�,


���1 0���� 9?2 �	4-  *42 *	�	 '�c( p$�

.�-�  �#) �#$ s�$�?-� F��|(� �� < 0. 
L

 �)�
 �/�B V�>(� T�B �	 < ��� [���L

*4M�c
 42. {"- �)��� �,-�� �	 9?2 4- 

 *4M�c
 7�
*42 . Y� G�� < �6�O �� �/ 	�2 

��<� 9��6 �,-�� �� *42 �4) 4��<� ��� < �-� 

 .�-� 9?2 �	4- {"- w  < �,-�� �C��	

�
 *4�	 'L 0o�$	�2 <  9?24-  	�(�4(	 [2 

�
 '�c( �� 4M	 �/ j6�< �O �,-�� �� 2 �	

< *42 'L �� [C� ��*42 *��2� �M �-�. 

&F ��YM ��;�<�� V�M��5 $�&��  �Q��� -�� �,

'���: �� �� �-��� 	��
 �(�Y( Azumapecten 

ruschenbergerii �� »�	 i$�% r410�� 

'�Y:« �� 4 �	�/.  

  

��H @�Azumapecten ruschenbergerii  

9?2 J��"
 5 ���Q� �/ 
���?-<�?  % *4

;�)�  ��s�$�?-� �	 �K$�"
 	��
  '�c(

�
 ��!2�� �-��� �� *4
L �-	 �� N��,( < 4M	

 T<4)) �;�) *4%2&(  �/ 42 H8c


s�$�?-�[��
�L �	 *4��/ �/�2 0�M �( �M

 .4(	��  

  

        
(J�))  (\)  (d)  (�)  

 N
�4:  Y;Z .3$)� � .H��$ e
W�80  �%�' .3�'Azumapecten ruschenbergerii.  (J�)*XH h&�  ��

� �%��� h&� *� *H
��B ��
Z. �,�
0P �� h&�)� ���% K���% '.;�,. -%i' G
F& �)�)� *��
[ jW� (\ 

*&);&� _3� (� .�� �k
� � *��
[ .3$)� jW� (d .@�).' ���& )� *��
[ ���� ��/ .������ �� *, ;/�

*+,��.' �)%P ���+��) ��
' �)�%�D.  
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 N
�5: %�
:� .[

��%
�' ��H �;^.  �� %&Azumapecten ruschenbergerii 70 '.3�%�'�  .S :

�%T�). aw� :��)
� \�X= )Alveolar Wall(. sd :;���'%T�). )H & E(.  

  

 ��;H2: ;^ I�<�%�� .��H Azumapecten ruschenbergerii 70 .3�'�%�' )20n=(  

_��'9� .&�'9 ;5
' .��H �;^ j�%� m
& U
��
�) @���H 

�
�&�' 9) NXP V�u-� �( 

�
�&�' 9) ;O� V�u-� �( 

  

 a�� �	�%��& *� �;� Y%:' �b��,) @X�&

) �;� #$��O/N(  

 H��2 F X(� 
O/N  '�;(�
 �� 9#6

10/3±29/27  '�;(�
 �� 4K� <44/5±57/39 

	��  9?2)6(F X(� 
 �;��E
 . �� *	�+,-� �� �M

 9 C!� '�
�L �<�+� &���S n� v(����<

��K
 0��� �� H��2 F�� ��	 4K� < 9#6 *�<	 <	

) 	�	 '�c( '�;(�
 ��05/0P<.(  
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N
� 6:  #$�� *���F'O/N  @X�& �)� .�O' .&��� .�
�&�' 9) ;O� � NXP ���� �� ��O/N  9) ;O� ;5
' ��

.�%�&S, � .��0� N=)
� *� @X�& ��T�� N�/ 9�� N=�� �� *�oK� @�Oc� �%�%� � �
�&�' 1 @X�& *X��<' :

O/N ���� 9�^� �� .2 @X�& *X��<' :O/N .���� ����[ ��  

  

 �;� @�Oc� #$��  

H��2 F X(� 
 '4� � KR<  �� 9#6

 '�;(�
68/102 ± 88/674  '�;(�
 �� 4K� <

37/98 ± 58/581  < 	��9 C!� '�
�L  v(����<

n�S �� ��4E
 <	 F�� �<�+� &����K
� '�c( ��	

) 	�	05/0P<.(   

 9?27 4�M	 '�c(*  nc� '�< ���  ��

 �	 9/A. ruschenbergerii �-�.  
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�

�

&�' 9) ;
O�

  

 N
�7 :�;� @�Oc� #$�� *���F' )BCI.�O' _/�, .�
�&�' 9) ;O� � NXP ���� �� �� ( �)�BCI  ���� ��

@�Oc� � �
�&�' 9) ;O�  �);5) .��T�� N�/ N=�� �� �� %�0�1  ��6 �9);&) r��%��%�D�/  )� ����[ �� 9�^� 9)

���� *�+/ ?� *3Z�� �� �).' ���&;�/�.  

  

s<�  

 �R�B �K$�"
 �	 V�Y��+/<	0� 0�M

Azumapecten ruschenbergerii  �-���

��� < 4(	�� �( *42 �� *4
L �-	 �� �,��� 0�M

;�) *4%'L �) �M 9?25���c
 (  �� ��<�Q�

 �� *4
L �-	�+/<	�00�MMesodesma 

mactroides  W-��Herrmann  '���?YM <

)2009( .	��  

�(�4(	 r41 �� 2 9��	 0�M�-� ���+1 �� 
�/ �	 ���-��2 r41 	��
 *	�+,-�  ���6

�
	� 5 )Rosenberg and Dijkstra, 

2015.(  *��
 �� *42 T�-�� ��<�Q� �	 &F�������

�(�4(	 p�	��/.4(42 �,��5 ��( �	 . ( �M  

*��4(� �#;( 0� 5 O/N �#-�!
 J��S ��

 4 $�� 0� (�
L �� *42 r�Q
 'P ;/� �#;(

�
 V�>(� *42 �$	�K
 0�.)� �� <	 �M �/ 	�2

) 4�,;M 0@�(�Bayne et al., 1985�#;( .( 
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O/N �Q��2 �-� 0��� '�. 
 r�Q
 F g�<�� 

) 0@�(� U; $���,
 �	Widdows, 1978 .(

 9
��: �,-	 <	 &�#;( F�� �� ���
 9
��:

�)��� < �C��	 .4�,;M �� �CY) 9
��: �C��	 

U8� < �;�) *�<	 ���  �� &U�
 �-� 0.��

)Bayne et al., 1985 '�;?� �� �)�� �� �/ (

 '	�� �( < '	���(�Y( V�Y� �	 *4��/ �/�2 0�M

U8� 9
�: � ��� &[��
�L��( �� �+,�
 0.�� 
�

.4-� '�-�( 0�M� �,
 �;���" !
 �CQ� < &

 '��.�L �� ���5� ��� �)��� 9
��: F��,Y�
 ��

 ���
 ��Y2) 	<�Macleod and 

Helidoniotis, 2006�
� �	 .(*  &�CQ� 9
��:

�
 ���6 �(�,?(=� 0��% U/��� F�� 0��� �/ 	� 5

 0��� '�;(�
 �� 4K� < 9#6 *�<	 <	 �	 [M<P�

s�$�?-� '�;?� �M < 	�� *42 �,��5 ��( �	

'L 96�4B ��C% �� �MCell/mL 25٫000 

) 4(42 �����Laing, 2002; Widdows and 

Staff, 2006; Ezgeta-Balic et al., 2011 .(

�� �	�L n $���,
 0�M4���	�)�
  0.�L

���$�C- &'P ;/�  T�C!
 �C1� 9
�: n�

 7�;!
�
< 	�2 c�
� 'L&  < �+;Y��

4��/4 $�� '�5 � $<�4�,;M )Breitburg et 

al., 2003 .( V�Y� 0��� . ( 'P ;/� ��C%

[��
�L T	�K
 < '�;?� �M10/8 �C 
 �� V�5

 &�X�	 0�- �� .	�� �, $���  �� ;/� �CQ� 'P 

�
 '�c( �����O { C� �	 T�C!
 �/ 4M	

 'P ;/� ��C% F X(� 
 WE� �	V�X�M ;(�
 '�

 ��O	4�42 [M�/  < 42*�<	 <	 ��  4K� < 9#6

'�;(�
 �� ��K
 �<�+���	0 ) �2�	05/0P<( 

 &F�<	 �(�YE$)1394(.   0�X�	 �)��� 9
�:

 0� (�
L �� *42 r�Q
 'P ;/� �#;( �� �/

�
 ��� *42 4 $�� �� 0�� ;� .�-� �
	 	���5

�+/<	0� ���
	 *��� �	 0����	 0�M3-  ��44 

�,(�- �)�	�
 �54(� 	��5) 4��/Gosling, 

2004K$�"
 .( �Widdows )1978 '�c( (

�
4M	 �/ �� [��.�� �
	 ��) *P�< [ � �� 20 

�,(�- �)�	 �#;( (	��5O/N �
 [M�/ .4���

 9?2 J��"
 &F�������6  N��,( <Bayne  <

) '���?YM1985 < (Mayzaud )1973 ��#
 (

 �/ F�� ��» �#;( �	 o�� 0	4: ��4E
O/N 

�
 '�c( < ���O U; $�����/ �/ 4M	

	��	 0���� F g�<�� ��.>� �� ���4 M���/«  �� <

C% '	�� '�;?� �� �)�� �	 T�C!
 'P ;/� ��

 U/��� . ( < &'�;(�
 �� 4K� < 9#6 4:�
 <	

'�,?(=� '�;?��
 ��( �� 0��
 0�M 4-�

��K
 [��.�� �#;( 0	4: ��4E
 ��	O/N  4��


 9 $	 �� '�;(�
 �� 4K� 4:�
 �	 �,Y/ G�,-�

i-��
 0�
	 	<4B) ��20 �,(�- �)�	 (	��5

.�-�  
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 �� U E,;
 �"��� '4� � KR< H��2
 ��4E

 �,-�� U>B �� v?: �"��� < nc� '�< 0	4:

 H��2 �Y/ [M�/ F������� .	��	 r41

 �� �)�� �� &'�;(�
 �� 4K� *�<	 �	 '4� � KR<

r41 �,-�� (U>B) 	�K�� '	�� '�;?� �	 �M

*�<	 T�S) '�;(�
 �� 4K� < 9#6 0�M80-70 

�C 
 .�-� nc� '�< [M�/ 9 $	 �� .(�,


 <	 �� nc� '�< [M�/�
 ���1 ��� 9 $	

 �/ �2���5 	4% '�< [M�/ 9 $	 �� �?� .	� 5

 [E( < 4�,;M ����% 	��
 �C1� *� �l 9!


 '4� ��E( ���- �	 0��
 	��
 j���� �	 �Y�


�
 �+�� 	4% '�< [M�/ 9 $	 �� 0�X�	 .4��/

 ����� W���2 '	�� '�;?� �� �)�� �� .�;�)

 �� 4K� < 9#6 4:�
 <	 �M �	 �M�Xc��
�L

�
 ��( �� &'�;(�
 0	4: [M�/ �/ 4-�
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Abstract  

Environmental quality assessments recommend use of sessile invertebrates. 

Because, they are unable to escape from environmental deterioration. In addition, 

the ability of adaptive responses to such environmental change, would determine 

its survival and reproduction potential. The organism adaptability may therefore 

be defined by its capacity to adjust the physiology to operate with optimal 

efficiency in a variable environment. Indicators that are discussed in this field for 

Azumapecten ruschenbergerii, at the Chabahar Bay and in the time before and 

after the monsoon, include: the ratio of consumed oxygen to excreted nitrogen 

and body condition index. The first is widely used to study the metabolism of 

animals. The second is the occupied space of internal volume of the shell by the 

body. Accordingly, stress indices were determined and statistically evaluated. 

The average of both indices was associated with significant changes (increase for 

the first and decrease for the second one) in relation to pre- and post-monsoon 

period (P<0.05). Evaluating both indicators suggests less environmental stress in 

the post-monsoon period to this bivalve living in sampling sites. 

Key words: Stress, Physiology, Azumapecten ruschenbergerii, Chabahar Bay. 
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