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<��� �!�%�  !'*!� �� =��	 )Radtke 

et al., 1996( �10   !'*!� r�
� �� =��	

)Acanthuridae( )Choat and Axe, 1996( �63 

!),_� I'PE � h0�
# �!�%�  !'*!� �� =��	 )Harvey 

et al., 2000( �17  W���, %�  !'*!� o'	 �� =��	
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 @9�1 $�'+1� ��9� � ��A� 3��, : �� �,+- E. coioides    @9�2$�'+1� ��9� � ��A� 3��, : �,+- �� 

 E. latifasciatus  
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  E. diacanthus  

��A� 3��, 3��, ��9�  ��A� 3��, 3��, ��9�  

��A� 3��, 3��, ��9�  

��A� 3��, 3��, ��9�  
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 ��801 $�'+1� � �C�� $�� �8�D $�� �E FE��� .�,+- �'+�&� �+���  

)=0.88952(R0.1527 OL5-OW=5482*10  ��� � �+* H�E �(E�� $�'+1�  

)=0.89072FL= 2.894x + 0.91913 (R  $�'+1� �+* � ���� �'�I�/ �+* H�E �(E��  

)=0.85742(R2.752 W= 0.468 L  ���� ��� � �+* H�E �(E��  
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)=0.88732(R0.284 OL4-OW=5686*10  $�'+1� ��� � �+* H�E �(E��  

)=0.88792FL = 6448x + 0.49784 (R  $�'+1� �+* � ���� �'�I�/ �+* H�E �(E��  

)=0.85832(R2.8658 W= 0.845 L  ���� ��� � �+* H�E �(E��  

77-25  ) �8� 8�" ������ �'+* �����cm(  

  

 ��803 $�'+1� � �C�� $�� �8�D $�� �E FE��� .�,+- �C,��, ��6 �+���  

)=0.88612(R0.0847 OL8-OW=4583*10  $�'+1� ��� � �+* H�E �(E��  

)=0.88632FL= 5.246x + 2.484(R  $�'+1� �+* � ���� �'�I�/ �+* H�E �(E��  

)=0.85562(R2.675 W= 0.859 L  ���� ��� � �+* H�E �(E��  

35-12  ) �8� 8�" ������ �'+* �����cm(  

  

 ��804 $�'+1� � �C�� $�� �8�D $�� �E FE��� .�,+- 3��+, 5�� �+���  

)=0.89242(R0.2730 OL6-OW=5846*10  $�'+1� ��� � �+* H�E �(E��  

)0.8948=272.88 (R -FL= 5.184x   $�'+1� �+* � ���� �'�I�/ �+* H�E �(E��  

)=0.85412(R2.896 W= 0.851 L  ���� ��� � �+* H�E �(E��  

40-11  ) �8� 8�" ������ �'+* �����cm(  
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E. coioides 8/2 3/0 7/1 11/0 06/0 008/0 12 8/0 19/0 025/0 

E.latifasciatus 7/3 2/0 95/0 08/0 05/0 004/0 15 6/0 22/0 017/0 

E.bleekeri 9/2 12/0 1/1 12/0 02/0 005/0 13 3/0 15/0 012/0 

E.diacanthus 6/4 18/0 6/1 07/0 07/0 006/0 19 6/0 38/0 011/0 
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48-8  34  52-10  38  1567-975  54/1289 ± 42/124  88  E. coioides  

42-9  30  46-11  33  2184-890  54/1432 ± 39/134  71  E.latifasciatus  

46-9  28  49-12  31  1938-1012  14/1524 ± 32/124  69  E.bleekeri  

47-15  23  50-19  26  1684-1008  27/1357 ± 27/104  145  E.diacanthus  
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*!b W)A %� 2�!c� 
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* �� =��	 � �A!#

=��	 yPj��� �% !*:;�% =P',� =#  ���  !<'�!,

�
1 ��!,!0A )Hunt, 1992(=��L iPD %� ���
�� .-

 �� ��0#�!*%!<E!,  ��!c<,� ���!c<���  ��0D =# ���A

 6!(��0� ��!,!0A %� � 	 :'>��� ������ � W)A �� =��

/3�e� �� �)�  ��0D =#$�% /�
�=��L �!* ��0#

�� ��!c<,���
	 )Campana and Neilson, 1985, 

Furlani et al., 2007(.  /'# ���
	 �%!A� =1 %�e�!�*

6�L  6�L � �*!� �>!-0Y 6�L /'# �:'>���  �� �



 ������ ����	
�����  ����� ���� ��� 2 ������ � ���� �96� !"� 6  

 

�*!�  �� � �*!� 6�L /'# � :'>���  ��_!# �-<4��*

 /'# �-<4��*  �"'� /�
<.'# .�A ��*!.�

 =��	 %� ��A �%!A� �!*
<��%!&E. diacanthus  =#

��� :,� )0.8948=2R(. * =# =���!#� =1 �-<4�

�� �%�� ���� �*!� ������ � :'>��� /'# /<A�� !#  ���

�%�� :,� =# �% �*!� ������ �:'>��� ������ . � �>!�1

)  �%!)�*1385 �>���� �E
, /, /''�� =�>!e� %� (

)Lutjanus johnii �$�	 h0, $
# �� ��!c<,� !# (

 $%�"	 �*!�  �� !# W1 6�L /'# �% ��_!# �-<4��*

=�>!e� %� .������  �%!)�* � ��!'1%�V0� )1390(  !#

  ��0D2�!c� =4�!�� S�
<��O%�� � ���>�O%�� �!*

=��	 �E
# :'>����%�  !'*!� o'	 �!* � !�D �!

 =�>!e� �%�� �!*
<��%!& 
<.'# %� =1 ���  !.� I�!<�

�0�� ]!��%� .�%�� ���� %�� � ��!�%� ��!eD =�>!e� %�

)  �%!)�*1392 W)A � ������ �!*
<��%!& ��% 
# (

) �>���� ���� �*!� $�	 h0,Encrasicholina 

punctifer �"'�  !�D �!�%� � N%!O I'PE %� (

1 6�L �!*
<��%!& ��%���!<,� 6�L ��>!-0Y 6�L �W

 :'>��� ������ �!*
<��%!& �  �#  �� � �# t!c�%�

�0�� �-<4��*�����  !.� �% �%�� . ��!�*� =�>!e� %�

  �%!)�* �)1392 (=e#�%  ��0D !# /'# 6�L ��*!� 

6�L �  �� :'>��� /��%!, ) �0,Sardinella 

sindensis�� ( M��!* �P�!, �!�%�) S,!�  �( !�D

I�!<�  !.� ��� =1 S� =e#�% �eE m!<�4� ��\ /'# 

�L 6:'>��� � 6�L �*!� ���� .�%�� /'0X�* /'# 

 �� � :'>��� 6�L �*!� "'� =e#�% ����� ��\ ��*!.� 

�A. )  �%!)�* � ��������1393 :'>��� =�>!e� %� (

 Mn!1 o'	 %� !<'�!,)Lactarius lactarius ( %�

M��N%!O I'PE �!*  � 6�L /'# ��e\ �-<4��*

) �*!�  ��0.8844= 2R �eE =e#�% /'0X�* � (

 =e#�% � :'>��� 6�L � �>!-0Y 6�L /'# g;.�

  ��0D �% :'>���  �� � :'>��� 6�L /'# g;.� ��!��

=�>!e� %� .������ =1 �� %�%!� �*!�)Anguilla 

Anguilla (:,� =<O
	 2%�U � _!# �-<4��*

)85/0=2R W1 6�L � :'>��� 6�L /'# �( :,� =#

 :,� ����)Appelbaum and Hechte, 1978(� 

/'0X�*Harvey  )  �%!)�* �2000 �,%
# %� (

=��	 �� �E
# R�%� N��!'\� ~
A 6!�A  !'*!� �!*

 � �eE 2%�U =# �% :'>��� 6�L � �*!� 6�L ]!��%�

)  �"'� !# _!# �-<4��* !#700/0 > 2R :,� =# (

.���%�� Waessle  �)  �%!)�*2003 �E
# =�>!e� !# (

=��	 ��  !'*!� ���%�A �����!E �!* � :'>��� 6�L /'#

 W1 6�L � :'>���  �� /'# � �eE =e#�% W1 6�L

  �"'� !# ��!�� =e#�%)937/0 > 2R ( .���%�� :,�#

 �����!* ��!�
� W���,  !'*!� =�>!e� %� /'0X�*

�%���!<,� 6�L � :'>��� 6�L /'# �eE =e#�%  !#

  �� � :'>��� 6�L /'# ��!�� =e#�% � _!# �-<4��*

���
	 ��*!.� )Dye and Longenecker, 2004(. 

 %�=�>!e�
-�� ��  :'>��� 6�L /'# ��_!# �-<4��*

�*!� 6�L !# ) N�'�!O�Aphanius fasciatus(   !.�

��� :,� ��A �)Annabi et al., 2013( ='P1 =1 �

.��%�� ����;�* 
8!� 9'��� !# ��A 
1n 2!�>!e� 

:'>��� =1 ��%�� �D�0<� %!'4# %!<E!, !<'�!, �!*

=��	 %� �<�2�!c� "'� �����!E S� fP<;� �!* �!*

2�!c� =# =��� !# =1 =<A�� �<;�%�� �<;�% �!*-

# �0���� ��!,!0A y'�
� /��# � ���A =4�!�� 
-��)� !

=��	 !)�� �� /�� �� ��!c<,� !# .��# �*��E 
�Q&

gE!A�� �<;�% �!*=��	 ��!,!0A  ��� %!)A �!*

 R!?��  !'Y%!)A ���� 2!��<�� "'>!�� 9�
L �� �% ��A

 .���
* :'>��� ��%�� W)A � �	����!* �U!E :,� 

=1 g<;�  !�* =��	 :,� /��
#!0# �,%
# �	����!* 

:;�%�?0, :'>��� W�!A 6�L �:'>���  �� :'>���  �

�
'j ������� ��0�A�%� 2!D+L� %� =0'�� ��!,!0A � 

S')c� =��	!* =��%�  �*�)9��U � �%!)�* � ����

1386 .(:*!�A =1 �0Y
* :�!d�%�:'>��� �!* �!*

%!1 � :,� �!�� %!'4# �����!E S� �� =��	 �0Y  S')c�

�� %��A� %!'4# �% 
-��)� �� !d�� ���� !�� ���!,

=��	 S')c� � ��!,!0A ��
# ��"� 2!O+<E� ��% �� !*



 ������ ����	
�����  ����� ���� ��� 2 ������ � ���� �96� !"� 7  

 

:4�� 2!'U�VE � �
*!b W)A :�!c1 :'>��� �?0,

�� ��!�� � �%!)�* � ��,!�)1393�(  =��� !# /��
#!0#

�� I�!<� =#=��	 %� =1 :A�� %!db�  ��� �%�� �!*

%� =�>!e�  �
8!� 9'���� !<'�!, :'>��� /'# Z#��% 

:;�% �!*
<��%!& �?0,=��	 ���# 2�!c<� fP<;� �!*

�� � �����gE!A  ��0D =#  S�1 =# =��	 /''��

.�0�� %!�A =# :'>���  

79A1 � 78=1  

 r
L �� 
8!� =>!���.*��&  �*!-.���  �%� :��

  ��0D" � N%!O I'PE �<0��  !'*!� :'>��� S�!# ='d�

 !�D �!�%�" Z,��  � R!?�� %!�<D� � ��A q�
;<,� 

���*� ���� ��+,� ���� �!-.���  =1 :,� ����
	 /'�!�

/��#�� ����%�\ =P',�.��
	 

  

   



 ������ ����	
�����  ����� ���� ��� 2 ������ � ���� �96� !"� 8  

 

SE��� 

 .R �=.'& :'D% � .R ���!0#1385 . . �
d� .
d� o�� 2�%!.<�� �(N��!'\� � ��!�%� �!* i<4',�1�) !�%� ���>�1�268 

.� 

 .2 .R �
��� � .  �/��>� ye\ �.  ���������1392 .:;�% 2!'U�VE �� �E
# =4�!��=��	 %� !<'�!, :'>��� �?0, �!*

) +1�,Rachycentron canadum) �1!E �*!� =#
	 �(Arius dussumieri( �=#
	) p%"# �*!�Arius 

thalassinusN�
D �( ) �%��� �*!�Drepane longimana( N�
D �]��0� �*!� )Drepane punctata (

M� %� !�D �!�%� � N%!O I'PE �!* �!�%� �,!0A :4�� =P?� �5 )20(. 86-73.  

 .2 .R �
��� � .  �/��>� ye\ �.  ���������1393 . �*!� o'	 %� !<'�!, :'>��� =�>!e� Mn!1 lactarius Lactarius 

 %�N%!O I'PE �!* M� .!�%� �,!0A :4�� =P?� .6 )24 .(70-61. 

 .2 .R �
��� � �.r ������� �.  ���������1395 .:;�%%!dY %� !<'�!, :'>��� �,!0A  ��!�
� 9L!0�  !'*!� �� =��	

M� . !�D �!�%� � N%!O I'PE �!*=�!0PVO ��PD �.*��& �,!0A :4�� ��%��!� 8 )4.( 12-1.  

 ����
�!1 �.R ���!�*� .t ��>!�1 � .t ��%�&%_!, �.�1392=e#�% . /'# 6�L ��*!� 6�L �  �� :'>��� /��%!,  �0,

)Sardinella sindensis�� ( �!d#� �P�!, S,!�) �!�%� ( !�D .=�!0PVO R�# �,!0A  � !�"#�2 )1.(  

 34-24. 

4� �>� �.� ��\�u� �.� ����� 9��U�y  .% .R ���L!O � .21386:;�% 
# �%�
� .  !'*!� �� �E
# %� :'>��� �,!0A

}e, ��!V<\� ���+,� ���� �!-.��� �)A"w��� =P?� .N%!O I'PE ��3 )10(. 10-1.  

 �.� ����
�!1 �.  ���!�%� ��!eD .t ��%�&%_!, � �.t �����%_!,1392 ���� �*!� $�	 h0, W)A � ������ �!*
<��%!& .

� �>���Encrasicholina punctifer  .2+'A �  !�"#� =P?� . !�D �!�%� � N%!O I'PE %�4 )13 .(  

44-37.  

 �.t ��>!�1 .r ���!�D � .2 �y4� �>�1385) �>���� ��E
, /, /''�� .Lutjanus johnii $
# �� ��!c<,� !# (

 � �
�� 2+'A ��PD =P?� �$�	 h0,2 )10.( 118-109. 

� ���!'1%�V0� ..r ����">!�� � .z ���ceV� R��\ �.r .� ��\�u� �.2 �y4� �>� �.1390 ���>�O%�� �!* 2�!c� =4�!�� .

=��	 �E
# :'>��� S�
<��O%�� �)  !'*!� o'	 �!*Carangidae� =P?� . !�D �!�%� (� �!�%� �,!0A :4

3 )10.(10-3. 

 .q ���!#� f', � .2 �y4� �>� �.� �����!�*1390 . =4�!��:;�% 2!'U�VE:'>��� �?0, - %� !<'�!, �!*10  =��	

hA ���!�%� � N%!O I'PE  !'*!�  � �
�� 2+'A ��PD =P?� . !�D20 )2.( 152-141. 

 .R ���,!�1387�*!� .� !# �,!0A�M�  !'*!� 
# �'1��PD �>!D $���� =4,�� 2�%!.<�� � �
�� �!*- �!d� ��
#%!1

 � �
d� ���%�!.1205.� 

���,!�  .% .R ���*�� � .t � !-?# �
^� �.2 ��'*!�� �.R1393 �
<��O%�� � ���>�O%�� 2!'U�VE =4�!�� � �,%
# .

) %"E �!�%� ��+L 6!c1 � !'*!� 6!c1 �� =��	 �� :'>���Liza aurata � (�'� )Liza klunzingeri I'PE (

 .�%��!� :4�� Z'�� �.*��& ��PD =�!0PVO .N%!O6 )2 .(17-9 .  

 

ANNABI, A., SAID, K. & REICHENBACHER, B. 2013. Inter-population differences in otolith 

morphology are genetically encoded in the killifish Aphanius fasciatus 

(Cyprinodontiformes). Scientia Marina, 77, 269-279. 



 ������ ����	
�����  ����� ���� ��� 2 ������ � ���� �96� !"� 9  

 

APPELBAUM, S. & HECHTE, T. 1978. Otolith length/fish length relationship of leptocephali, 

elvers, and sub-adult (reared) eels Anguilla anguilla. Environmental Biology of Fishes, 3, 

245-247. 

BEGG, G. A., CARLOS, G., MAPSTONE, B. D. & GREEN, B. S. 2009. Tropical Fish Otoliths: 

Information for Assessment, Management and Ecology London, UK, Springer pub. 

BISWAS, S. 1993. Manual of methods in fish biology, New Delhi, South Asian Publishers Pvt 

Ltd. 

CAMPANA, S. E. & NEILSON, J. D. 1985. Microstructure of fish otoliths. Canadian Journal of 

Fisheries and Aquatic Sciences, 42, 1014-1032. 

CHOAT, J. H. & AXE, L. M. 1996. Growth and longevity in acanthurid fishes: an analysis of 

otolith increments. Marine Ecology Progress Series, 134, 15-26. 

DYE, T. & LONGENECKER, K. R. 2004. Manual of Hawaiian fish remains identification based 

on the skeletal reference collection of Alan C. Ziegler and including otoliths, Honolulu 

Society for Hawaiian Archaeology. 

FURLANI, D., GALES, R. & PEMBERTON, D. 2007. Otoliths of common Australian temperate 

fish: a photographic guide, CSIRO publishing. 

HARVEY, T. J., LOUGHLIN, R. T., PEREZ, A. M. & OXMAN, S. D. 2000. Relationship 

between fish size and otolith length for 63 species of fishes from the Eastern North 

Pacific Ocean. NOAA Technical Report NMFS. 

HUNT, J. J. 1992. Morphological characteristics of otoliths for selected fish in the Northwest 

Atlantic. J. Northw. Atl. Fish. Sci, 13, 63-75. 

KINACIGİL, H. T., AKOL, O., METIN, G. & SAYGI, H. 2000. A systematic study on the 

otolith characters of Sparidae (Pisces) in the Bay of Izmir (Aegean Sea). Turkish Journal 

of Zoology, 24, 357-364. 

PAXTON, J. R. 2000. Fish otoliths: do sizes correlate with taxonomic group, habitat and/or 

luminescence? Philosophical Transactions of the Royal Society B: Biological Sciences, 

355, 1299-1303. 

RADTKE, R. L., LENZ, P., SHOWERS, W. & MOKSNESS, E. 1996. Environmental 

information stored in otoliths: insights from stable isotopes. Marine Biology, 127, 161-

170. 

VOLPEDO, A. & ECHEVERRı ́, D. D. 2003. Ecomorphological patterns of the sagitta in fish on 

the continental shelf off Argentine. Fisheries Research, 60, 551-560. 

WAESSLE, J. A., LASTA, C. A. & FAVERO, M. 2003. Otolith morphology and body size 

relationships for juvenile Sciaenidae in the Río de la Plata estuary (35-36 S). Scientia 

Marina, 67, 233-240. 

 



 ������ ����	
�����  ����� ���� ��� 2 ������ � ���� �96� !"� 59  

 

Study of morphometric characteristics of sagitta otolith in four species 

of Serranidae in coral reefs of the Persian Gulf and Oman Sea 

 

Narges Javadzadeh1*, Hadideh mabudi 1 & Mohammad Tagi Azhir2 

 

1. Department of Fisheries, Ahvaz Branch, Islamic Azad University, Ahvaz, Iran. 
2. Coldwater Fishes Research Center, Regional Lead Center of NACA, Tonekabon, Iran. 

*Corresponding Author: nargesjavadzadeh@yahoo.com 

 

Abstract 
 

This study aimed to a comparison of morphometric characteristics of otolith in Epinephelus 

coioides (88 specimens), Epinephelus latifasciatus (71 specimens), Epinephelus bleekeri (69 

specimens) and Epinephelus diacanthus (145 specimens) in coral reefs of the Persian Gulf and 

Oman Sea. Species were collected during 2014 - 2015. All fish were identified and their otoliths 

were extracted to verify them. Investigation of otolith morphometric characteristics (length, 

breadth, weight, perimeter and, area) was conducted. Data indicate a high correlation between 

otolith length and otolith weight, fork length, and otolith length and between fish length and 

weight (R2>0.854), the highest correlation was observed in E. diacanthus (R2= 0.894). Also, the 

results indicate that in the studied species, biometric differences are observed along with the 

difference in the shape of the otolith, according to the results, the highest length, the highest 

weight, the highest area and the highest perimeter of otolith were related to the E. diacanthus 

with mean total length of 26± 3.2 cm and the average weight of 1357.27 ± 104.27 g, and the 

highest otolith width was related to the E. coioides with an average total length of 38 ± 1.8 cm 

and the mean weight of 1289.54 ± 124.42 g. This study indicated that the relationships between 

sagitta and morphometric characteristics of various species are different and can be used as an 

indicator in species identification. 
 

Key Words: Otolith, Epinephelus, grouper, Persian Gulf, Oman Sea  

 

 

  


