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Abstract  
In order to investigate the effects of Boushehr municipal wastewater on the structural 
diversity and dominance of Gastropods' colonies in intertidal zones, to understand the species 
of the biological indices, and finally to assess the impacts of the sewage, samples were taken 
from 7 stations affected by the sewage and from one station without any sewage pollutants 
(reference station), from March 2002 to February 2003. For the purposes of this study, 1056 
benthos were collected, separated, fixed, and then identified. Samples were taken using a 
50×50 cm quadrate, a scraper in rocky beds, and a core sampler in sandy beaches to a depth of 
5 cm. In this study, 25 species relating to 16 families of gastropods were identified. An 
important finding was that the species Planaxis sulcatus and Cerithidea cingulata were 
identified as the biological indices of the polluted areas. The results of this study revealed 
high pollution in these coasts due to organic materials resulting from the sewage disposal. 
 
Keywords: Municipal Wastewater, Gastropods, Intertidal Zone, Pollution, Diversity, 
 Dominance, Boushehr. 
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M�Q ���_[/��< E�� &���t3� �4�2�<�� *$]|[.03'93 �H��'�L�� 

+?'�*��?� �*�'�?��� <�'� ¬'�?���1�?� � 03'� $. �� �1*
<��*$3$ ][� ([[([_�[j[.

���$���3� 1���I&�� ��� �� 5���; 1���&4 6�����; ��������Y	���� j

$� �<���?�]m[.

1 Core Sampler 
2 Bengal Rose 
3 Walkey-Black 

03'� S' � 0@?�,� )�A ��(��F'3��� S'� � �=���l�<����?�
<��*$][l[:
)[(PilogPi∑= -H´

F4 �< 0�:
´H:03'� S' � �=�� ���Pi:03'� <�$�� )@�3 <�$��� 0�� ��H

<���� 5�/N )  (Pi = ni)?� .
@&�c 0@?�,� )�A�? �=�� �� )�F'��9m$� �<���?� ][l[:

)_(ni (ni – 1)  ⁄N(N-1)                                             ∑=C

F4 �< 0�:
N:� <���� 5� <�$��ni:03'� <�$�� �H)?.

�� 1��?��� <�'�� 5����': 6��� 1Q����@9H <'�A� 1��?��� )��A
0@�� 1Q��@9H h*�
 F�����?� ��o$*<�� �<���?� ]m[:

)j(rs = 1 - 6Σd2/n (n2- 1)                                                     

0;F4 �< :
n:� �$H�J�� )��A <�$��d:)��A ��H 0�@�� �< 6��� #�����
�J���H1�� �� ������ � )��?� �$ 0��B��� �� 1Q����@9H 6��*� F<'��� ��< 

Z = rs √n – 1$� �<���?� .0�@�� 1Q���@9H h*��
 �< 1��^� ��
 RB?m1 �� $!�< T��B� �$�^ 0�; <'� $H�'= ��<Z�$�� 0@�?�,� 

�� ��J��|o/[$��� .RB? �< 1�^� h*�
 6*�[$!�<1�� �� ��< 

4 Shannon 
5 Simpson 
6 Spearman’ Rank –Correlation Coefficient 

*��+��1?��� <�'� ���H�Q��*� �< �$� �$H�J� F� � E�3 
�'�@ (���'	� (�
 

Umbonium vestiarium 
Euchelus asper  
Trochus radiatus 
T.erythraeus 

Trochidae  

Turbo radiatus 
T.coronatus Turbinidae 

Nerita adenesis 
N.textile Neritidae 

Acmaea profunda Acmaeidae  
Turitella fultoni Turitellidae 
Planaxis sulcatus Planaxidae 
Cerithidea cingulata Potamididae 
Triphora perversa Triphoridae Gastropoda 
Neverita didyma Naticidae 
Cymatium aquatile Cymatiidae 
Thais mutabilis 
T.savignyi Thaidiae  
Anachis misera 
Mitrella blanda 
Mitrella misera 

Columbellidae 

Nassarius deshayesiana 
N.arcularius plicatus Nassariidae 

Pupa affinis Acteonidae 
Bulla ampulla Bullidae  

Siphonaria tenuicostulato Siphonariidae 
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H�'= T�B� �$^ 0; <'� $Z�� k��� �$�� 0@�?�,� mx/_$���� ]m[.
E�3 �<���?� <�'� ��2��h� 1 ��[5�;� �_<'�.

k�S�	�' 
03'93�< ��<��*����� �$�4 59: 0� )JH ��*5��� ����D �< � ��Q��

 8�:'97�[�mo 2�� 03'93 �G9A ��4�<�� *S'97� �< � $_m03'� 

1 Minitab 
2 Excel 

0��� T������[o�$��A 6��� E���3 �<�'3���= ����?��J��� ��($��� �<�< �
03'� �H��0M�$A �< �$�4 )?<_�$� 0%��� $3�.

����3*<�'��� F���*�" VI��� V������ �&�$��A �< �$H�J������ j���� o
�$�4 $3� .�<����I�_�j5�; 1�&4 6���; 6�Q3���� 0� g'��� �*��3 

�$� �<�< F�J3 1?��� <�'� ���H�Q��*� �'?� � �	
�� �< $�3� .
��� 0�� g'��� �*��3 0�3'� S'� � �= )��@&�c �=��� � F'3��� ��

03'� �< F'���9�? �� ����I��l�mh*���
 0�� g'���� �*���3 �
S' � 6�� 1Q��@9H(M�$A �< 1&4 6��; � )�@&�c u$3� �$� 0%��� .

*��+k����� 5�� �< F�*�" VI� V;���[jx[ 6�� 0UB ��<�2A��� �$� ����'� 

#>��3	
<	~�$�� 
� �'�@ ?	' 

x u o m l j _ [

l � � � � � � � Umbonium vestiarium 

l � � � � � � � Euchelus asper 
u � � � � � � � Trochus radiatus 
_m � � � � � _ [ Trochus thraeus 
j[ � � � � _ l � Turbo radiatus 
_� � � � � [ [ � Turbo coronatus 
[_ � � � � [ _ _ Nerita adenesis 

j[ � � � � � [ [ Nerita textile 

_u � � � � � � � Acmaea profunda 

l � � � � � � � Turitella fultoni 

_[ � � � � � � [um Planaxis sulcatus 

l[ � � � � [j� _�[ [_m Cerithidea cingulata 

ox � � [� o um _[� � Triphora perversa 

l � � � � � � � Neverita didyma 

� � � � � � � � Cymatium aquatile 

_m � � � � [ _ � Thais mutabilis 

� � � � � � � � Thais savignyi 

� � � � � � � l Anachis misera 

[l � � � � [ _� _ Mitrella blanda 

o � _ � � � � [ Mitrella misera 

[x � � � � � [ � Nassarius deshayesiana 

__ � � � � � � � N.arcularius plicatus 

[| � � � � � � � Pupa affinis 

um � � � � l [u [_ Siphonaria tenuicostulto 

� � � � � � � � Bulla mpulla 

����� � ������� ���	�
 ��
�

www.SID.ir



Arc
hi

ve
 o

f S
ID

71

*��+{�F������ 5�� �< F�*�" VI� V;���[jx[A 6�� 0UB � �<2���'� ��� �$� � �

#>��3	
<	~�$�� 
� �'�@ ?	' 
x u o m l j _ [
u � � � � � � � Umbonium vestiarium 
_m � � � � � � � Euchelus asper 
|_ � � � � | u o Trochus radiatus 
[�x � � � � [ l _ Trochus thraeus 
xj � � � � j l [ Turbo radiatus 
[_� � � � � u [_ o Turbo coronatus 
lx � � � � � _ l Nerita adenesis 
m_ � � � � � [ _ Nerita textile 
_x � � � � � � � Acmaea profunda 
jo � � � � � � � Turitella fultoni 
_� � � � � u_ _[m [lx Planaxis sulcatus 
[o � � � _� xl [ox [ul Cerithidea cingulata 
o � � � � � � � Triphora perversa 
l � � � � l [ _ Neverita didyma 
_ � � � � � � � Cymatium aquatile 
l � � � � � � � Thais mutabilis 
_ � � � � � � � Thais savignyi 
[_ � � � � � � � Anachis misera 
_m � � � � � � � Mitrella blanda 
o � � � � � � � Mitrella misera 
__ � � � � � � � Nassarius deshayesiana 
[_ � � � � � � � N.arcularius plicatus 
[� � � � � � � � Pupa affinis 
_o � � � � � � � Siphonaria tenuicostulto 
j_ � � � � � � � Bulla amplulla 
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)����1&4 6��� 6�Q3���)TOC (1?��� <�'� ���H�Q��*� �	
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A 6�� TZ� � �<2�����'� �$�)[jx[(
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*��+��5�� �< F�*�" VI� V;��� 2�*�"[jx[A 6�� 0UB ��< 2��� �$� � ����'� 

#>��3	
<	~�$�� 
� �'�@ ?	' 
x u o m l j _ [
[_ � � � � � � � Umbonium vestiarium 
l_ � � � � � � � Euchelus asper 
oj � � � � o [m [_ Trochus radiatus 
_�[ � � � x l m Trochus thraeus 
[�m � � � � m u l Turbo radiatus 
[[m � � � � [m [x [� Turbo coronatus 
oj � � � � j o [_ Nerita adenesis 
um � � � � _ j o Nerita textile 
l_ � � � � � � � Acmaea profunda 
o[ � � � � � � � Turitella fultoni 
[_ � � � � [�[ _l_ _[� Planaxis sulcatus 
[o � [� � jl [__ [um _l_ Cerithidea cingulata 
[_ � � � � � � � Triphora perversa 
u � � � � _ j l Neverita didyma 
m � � � � � � � Cymatium aquatile 
| � � � � � � � Thais mutabilis 
l � � � � � � � Thais savignyi 
_[ � � � � � � � Anachis misera 
jl [ l � � � � � Mitrella blanda 
[� � _ � � � � � Mitrella misera 
j[ � � � � � � � Nassarius deshayesiana 
[x o m � � � � � N.arcularius plicatus 
[| � � � � � � � Pupa affinis 
l[ � � � � � � � Siphonaria tenuicostulto 
m_ � � � � � � � Bulla ampulla 
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)��k�1&4 6��� 6�Q3���)TOC (�<1?��� <�'� ���H�Q��*� �'?� 

A 6�� TZ� ��<2�����'� �$�)[jx[(
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*��+��F����� 5�� �< F� � E�3 V;���[jx[A 6�� 0UB ��< 2����� �$� ���'� 

#>��3 
� 	
<	~�$�� �'�@ ?	' 

x u o m l j _ [

_[ � � � � � � � Umbonium vestiarium 

o[ � � � � � � � Euchelus asper 
x_ � � � � [� [u [x Trochus radiatus 
__� � � � � [_ x | Trochus thraeus 
[[o � � � � x [� o Turbo radiatus 
[_m � � � � _[ _l [_ Turbo coronatus 
um � � � � o [_ [_ Nerita adenesis 

|_ � � � � x | [� Nerita textile 

m[ � � � � � � � Acmaea profunda 

u| � � � � � � � Turitella fultoni 

lm � [_ _� [�x [[x _o[ _l_ Planaxis sulcatus 

[x _l [x � [u_ [om [|_ _ou Cerithidea cingulata 

_� � � � � � � � Triphora perversa 

[l � � � � l m l Neverita didyma 

[| o � � � � � � Cymatium aquatile 

[_ � � � � � � � Thais mutabilis 

o � � � � � � � Thais savignyi 

j| � � � � � � � Anachis misera 

l[ � � � m l � � Mitrella blanda 

_[ � � l � � � � Mitrella misera 

jo � � � � � � � Nassarius deshayesiana 

_u � � � � � � � N.arcularius plicatus 

_| � � � � � � � Pupa affinis 

lm � � � � � � � Siphonaria tenuicostulto 

oj � � � � � � � Bulla ampulla 

*��+��1&4 6��; � )�@&�c ( S' � 6�� 1Q��@9H h*��
 �*��3 

�8��' 

[% m%
Z rs d2∑ n  �
�� �
�� %	<
��w	� 

**** ** ||u/_ mjxj/� mum/_m[x j_ �'?� 1&4 6��� � )�@&�c 

**** ** xj|/_ m[/� lm[/_ou[ j_ �	
�� 1&4 6��� � )�@&�c 

**** ** o_|/_j _ll/l� mu[/luox j_ �'?� 1&4 6��� � �� 03'� S' � 

**** ** __/|ll [_[/l lmuo/lj[ j_ �	
�� 1&4 6��� � �� 03'� S' � 

**** ** u[/_j j_[/l� l_|/lx|| j_ )�@&�c � �� 03'� S' � 
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{�RO� 
� �2���; F��'3���A 1��?��� � 0���&�B� ��� 0�� 1��I* F���*�" VI��� ����*�

V�� 1� �O'&';� V�: #�:'
'� 6*�� $���� .VI�� 0�I *� 0�� 0�A'���
�" V�� �� F�* �'��,� 1��4 V����?';� d�* �2��; ����H��� 6*��

1� $3'�(� �2�A 6��� 0�UB � � 1�.��? V����?';� �< ���]� 03'��H 
1�� �';L� G��'A �� V;�. 5��': �< ���]� �:�� �$� 6�*� 0�; <'��

 � #����]� 0�$H�J�� 5���^ (G���'A 6�*� 1I���� *< 5��': �< 1�'=(
1� 0@?�,� � 1?��� ��=�� � $ ��� S' � ��(H') )��@&�c �(C) �� 

1� �'�,� 5��': 6*� 0�9A $3<�� .F�9H 1� �$H�J� 0; 03'� �� <'�
 1� 13�*2�; 0�9A �� F� � E�3 0I *� 0� 0A'� 8��@&�c � 6;��? 0�; $ ���

 ���� 0� �$�@�D$ ��H G��'A 6*� �� V;�. 1I��� *< 5��': 0�&�B� (
<'A� 1�'= 0� � #�@f� 0� �� 1�<'&4 � k �1$3�?� ]a~[.

� �*��3 00�3'� )��@&�c � S'� � 1�?��� �� �$�4 )?< �Q3���� ��
 �< P�� 1�<'&4 <'A�)�H 1�� �	�
�� ��f{� ),� ��Q��*� $���� .

F�9H 03'� )�@&�c ��<'93 0; 03'� 1� F�J3 �� �< �=��� 6�*� ($H<
 1�� 1�<'�&4 $�^�� 0; $H�� ��Q��*� �� ��c 0� ��H�Q��*� E�9� ($����

 �����)?P��C�0V;��� �Q3��� F4 ��$U� 0; ��'Z d�* ��* �<0�3'� 
�<�< q�����=� <'��= 0��� �� ���J���� $��!�< 0��; $��3� (1��� $�����.6��*�

)��
� <'A� �$ H< F�J3 k � �<,��+)?�� (*d�* +�U� �� �* �
�" VI� �� 03'� �<*0��3�'� F� $3� �� <'= ���� ��*�<'�&4 +1������? 

$�� *�93 �� 0��; �" VI��� 6������*J��� F� 0��� �<'��&4 TZ��� � �< �$��� �$H�
 ��� �	��
��10��� F�'���Planaxtis sulcatus �Cerithidea 

cingulata 1� �/3 0� � <'93 ����� �< �H 0; $?� �2�A �'�L� 03'�
���=���I*O'&'�� 11� �<'&4 TZ� � $ ���C�*��1�: +*���� V�c�

 0��3�'� (�	
�� 0���� ��f{� ),� P�� 1�<'&4 19;��� �� $3� 0� P��
 $ H< 0��<� <'= )�*�]a�[.�?��� ��10�UB � �< F�� � E��3 �$� �

 � TZ� ��$� � �2A 6�?��� <�'� 13�1� 2�< k �� <'�A� 0�� F�'�
�*" TZ� � 61<�� (�*03'� ���U�?� <�$. �� �H�0�UB � �< F�� � E�3 
����1��� ��J��� �$��� � �2��A 6$�����0��3'� #�A����� �� ��; �� ���H

 3��� <'= 1I*O'&';��Q<'�A� 1�� +��,� �< 1�<'�&4 � k �� $����
]a�[.

0����3'��< 6����� X9H Planaxtis sulcatus �Cerithidea 

cingulata 03'� ������*� �'��3'�'�� ��H[���< �� 1�� ���*� ($ ����
 <�'� � 1*�Lc <�'� �� $3�<�^ 03'� �< 6*� &41(�<'�93 �<���?� �$�?'" 

k�'" ��� �� �  ; 0�*L]� � )�*� 1I@�A ��H ($ 6�� X9H ��/3 ��
I*O'��&';�16�&���H ��'��* (_� �$��� �'���,� #������]� $��3�<�^ 

1 Biomonitor 
2 Euryhaline 

)�*� F<'�� P��� � F����;� 0�A'� 5���^ <'�@9; � 13�����3 1B�,�
$ *�93 59,� 1�'= 0� �� FO��$�H $��&'? ]a�[.

1��9� �< 1?��� 6*� �<)�H (�	�
�� ��f{�� )�,� ��Q���*� 
0UB � !�� ��H 03'� � 0��� 6�� �� �$ �h�Z )jM�]��� �� TZ�� � 
�<'93 $3�.

1?��� �� 1I* ���$3� kH��" 6*� �< �$� E�73� ��H 6���; ����
 5��; 1��&4)TOC ( 1��?��� <�'��� TZ��� � �	��
�� � �'��?� �<

1� $��� .�Z�@��� 0; 1�� 5��: 6*� �� )�@&�c � S' � ����=�� 6�� 
0�@�� 1Q���@9H h*��
 T*�Z F������?� �� ()�?� ����^�� �Q3���� 

A� 1�� )�@&�c � 5; 1&4 6��; 6�� )@�� 1Q��@9H <' $����C6*$�� 
1� k*�2�� 2�3 )�@&�c (1&4 6��; k*�2�� �� 0; 1 �� $��* <�$. �� �

1� �<�*� ���" VI�� V;���� 0�� g'���� )��@&�c <$�: 0; )�� F�'� 
Planaxis sulcatus  X9H ��6Cerithidea cingulata 1�� $���� .

S' � 6�� 1Q��@9H (1��Z �� 1� 1� � )�@&�c �g�@��� d* � $���
 03'� S' � �=�� 6�� 2�3 1� � 1�� �$H�J� 5; 1&4 6��; � �� <'�� 

]a�[.
�;L�&� \'�� #�$H�J� �� ��	:(������; F������ <�$��� <'�A� 

E��; ���*� 0�� 1�?��� <�'�� 0�UB � �< ����" Capitella capitata 
1� P�� ����� 1�<'&4 <'A� �Q3��� $��� ]z[.��*� 0�I *� ��� ��	�: �

1� �<'&4 ����� TZ� � �=�� �';L� 03'� V;���� 6���� P��� ($����
 1� 0*L]� 1&4 <�'� �� 0; F�����" 0�; �2�4 F��$3�" 6� X9H � $ *�93
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