
   

t_valinassab@yahoo.com

 

     

  

Anodontostoma chacunda

Dussumieria acuta Dussumieria elopsoidesIlisha megalopteraIlisha melastomaNematolosa 

nasusSardinella gibbosaSardinella longicepssindensis SardinellaTenualosa ilisha 

A. chacundaN. nasus

  

.

   
 [

 D
O

I:
 1

0.
22

09
2/

IS
FJ

.2
01

7.
10

99
99

 ]
 

 [
 D

O
R

: 2
0.

10
01

.1
.1

02
61

35
4.

13
90

.2
0.

2.
14

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 is
fj

.ir
 o

n 
20

25
-0

5-
09

 ]
 

                             1 / 12

http://dx.doi.org/10.22092/ISFJ.2017.109999
https://dor.isc.ac/dor/20.1001.1.10261354.1390.20.2.14.1
https://isfj.ir/article-1-376-fa.html


   

Biomineralization

Furlani et al., 

.(2007; Harvey et al., 2000 

 

(Bermejo, 2007) 

 

(Lychacov & Rebane, 2000) 

  

;Harvey et al., 2000) 

(Kinacigil et al., 2000

;Frost, 1981; Harvey et al.,)

(2000; Furlani et al., 2007

 

Harvey et al.,;Hunt, 1992) 

(2000

 

Harvey et) 

(al., 2000; Kinacigil et al., 2000

   

Bermejo,)

(2007

    

FAO

 

(Fischer & Bianchi, 1984) 

 [
 D

O
I:

 1
0.

22
09

2/
IS

FJ
.2

01
7.

10
99

99
 ]

 
 [

 D
O

R
: 2

0.
10

01
.1

.1
02

61
35

4.
13

90
.2

0.
2.

14
.1

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 is

fj
.ir

 o
n 

20
25

-0
5-

09
 ]

 

                             2 / 12

http://dx.doi.org/10.22092/ISFJ.2017.109999
https://dor.isc.ac/dor/20.1001.1.10261354.1390.20.2.14.1
https://isfj.ir/article-1-376-fa.html


     

otic

Hunt, 1992

Stereomicroscope

proximal

Hunt, 1992; Kinacigil et al., 2000; Waessle et) 

(al., 2003

OM

OL

  

OB

OP

 

Hunt,) 

(Kinacigil et al., 2000 ;1992 

Image tool

(Short et al., 2006)

OSS= m

s

m

2.3s =9/5m

 

Lychacov &) (Rebane, 2000

 

SPSS 16.00

 
N 

 [
 D

O
I:

 1
0.

22
09

2/
IS

FJ
.2

01
7.

10
99

99
 ]

 
 [

 D
O

R
: 2

0.
10

01
.1

.1
02

61
35

4.
13

90
.2

0.
2.

14
.1

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 is

fj
.ir

 o
n 

20
25

-0
5-

09
 ]

 

                             3 / 12

http://dx.doi.org/10.22092/ISFJ.2017.109999
https://dor.isc.ac/dor/20.1001.1.10261354.1390.20.2.14.1
https://isfj.ir/article-1-376-fa.html


    
Anodontostoma chacunda

  

Dussumieria acuta    

Dussumieria elopsoides   

Ilisha megaloptera   

Ilisha melastoma   

Nematolosa nasus  

)

 

Carpenter (

CsCi

 [
 D

O
I:

 1
0.

22
09

2/
IS

FJ
.2

01
7.

10
99

99
 ]

 
 [

 D
O

R
: 2

0.
10

01
.1

.1
02

61
35

4.
13

90
.2

0.
2.

14
.1

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 is

fj
.ir

 o
n 

20
25

-0
5-

09
 ]

 

                             4 / 12

http://dx.doi.org/10.22092/ISFJ.2017.109999
https://dor.isc.ac/dor/20.1001.1.10261354.1390.20.2.14.1
https://isfj.ir/article-1-376-fa.html


   
Sardinella gibbosa 

 

Sardinella longiceps  

Sardinella sindensis   

Tenualosa ilisha

)

 

Carpenter (

CsCi

 [
 D

O
I:

 1
0.

22
09

2/
IS

FJ
.2

01
7.

10
99

99
 ]

 
 [

 D
O

R
: 2

0.
10

01
.1

.1
02

61
35

4.
13

90
.2

0.
2.

14
.1

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 is

fj
.ir

 o
n 

20
25

-0
5-

09
 ]

 

                             5 / 12

http://dx.doi.org/10.22092/ISFJ.2017.109999
https://dor.isc.ac/dor/20.1001.1.10261354.1390.20.2.14.1
https://isfj.ir/article-1-376-fa.html


    
.

ANOVA

P

 

SLBW

SL

 

SL

 

BW

 

BW

     

A. chacunda

  

D. acuta

  

D. elopsoides

  

I. megaloptera

 

I. melostoma

  

N. nasus

  

S. gibbosa

  

S. longiceps

  

S. sindensis

 

T. ilisha

 [
 D

O
I:

 1
0.

22
09

2/
IS

FJ
.2

01
7.

10
99

99
 ]

 
 [

 D
O

R
: 2

0.
10

01
.1

.1
02

61
35

4.
13

90
.2

0.
2.

14
.1

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 is

fj
.ir

 o
n 

20
25

-0
5-

09
 ]

 

                             6 / 12

http://dx.doi.org/10.22092/ISFJ.2017.109999
https://dor.isc.ac/dor/20.1001.1.10261354.1390.20.2.14.1
https://isfj.ir/article-1-376-fa.html


    
 [

 D
O

I:
 1

0.
22

09
2/

IS
FJ

.2
01

7.
10

99
99

 ]
 

 [
 D

O
R

: 2
0.

10
01

.1
.1

02
61

35
4.

13
90

.2
0.

2.
14

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 is
fj

.ir
 o

n 
20

25
-0

5-
09

 ]
 

                             7 / 12

http://dx.doi.org/10.22092/ISFJ.2017.109999
https://dor.isc.ac/dor/20.1001.1.10261354.1390.20.2.14.1
https://isfj.ir/article-1-376-fa.html


   

**

OLOBOPOSOMScallop

DfOL OBOMOPScallopOS

MS

 

**********

 

**

Error

CV%

-------

 
 [

 D
O

I:
 1

0.
22

09
2/

IS
FJ

.2
01

7.
10

99
99

 ]
 

 [
 D

O
R

: 2
0.

10
01

.1
.1

02
61

35
4.

13
90

.2
0.

2.
14

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 is
fj

.ir
 o

n 
20

25
-0

5-
09

 ]
 

                             8 / 12

http://dx.doi.org/10.22092/ISFJ.2017.109999
https://dor.isc.ac/dor/20.1001.1.10261354.1390.20.2.14.1
https://isfj.ir/article-1-376-fa.html


   

T. ilishamegalopteraI.

N. nasusS. sindensis

chacundaA.Dussumieria

S. longicepsS. gibbosa

chacundaA.

DussumieriaN. nasusS. gibbosa

S. sindensisS. gibbosa

 
S. longiceps

D. acutaS. longiceps

chacundaA.elopsoidesD.

 

D. acutaD. elopsoidesN. nasus

S. gibbosaN. nasus S. sindensis

chacundaA.N. nasus

 

A BCDEFGHIJ

OLdf

 

c

 

b

 

a  g

 

d  ega    

 

OBd 

 

ddba feegc

OMddedbag efgfgc

OSdedebaghfghc

OPegdcbifhJa

Lobh f 

 

gichaedb

AA. chacundaBD. acutaCD. elopsoidesDI. melostomaEmegaloptera. I.FN. nasusGS. longiceps

HS. gibbosaIsindensisS.JT. ilishaOLOBOPOSOMlob

 [
 D

O
I:

 1
0.

22
09

2/
IS

FJ
.2

01
7.

10
99

99
 ]

 
 [

 D
O

R
: 2

0.
10

01
.1

.1
02

61
35

4.
13

90
.2

0.
2.

14
.1

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 is

fj
.ir

 o
n 

20
25

-0
5-

09
 ]

 

                             9 / 12

http://dx.doi.org/10.22092/ISFJ.2017.109999
https://dor.isc.ac/dor/20.1001.1.10261354.1390.20.2.14.1
https://isfj.ir/article-1-376-fa.html


   

steelhead 

troutrainbow troutpink salmon

Rybock et 

al.,1971; Yefanov & Khorevin, 1979; Campana & 

.(Casselman, 1993

Fridland Reddin

Salmo salar

Kinacigil

Short

Tracy

Latris lineate

 

Lombarte    Castellon

Merluccius

Torres

Merluccius

     

.

(

.

   

Bermejo S., 2007. Fish age classification based on 

length, weight, sex and otolith morphological 

features. Fisheries Research, 84:270-274 

Campana S.E. and Casselman M., 1993. Stock 

discrimination using otolith shape analysis.

 [
 D

O
I:

 1
0.

22
09

2/
IS

FJ
.2

01
7.

10
99

99
 ]

 
 [

 D
O

R
: 2

0.
10

01
.1

.1
02

61
35

4.
13

90
.2

0.
2.

14
.1

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 is

fj
.ir

 o
n 

20
25

-0
5-

09
 ]

 

                            10 / 12

http://dx.doi.org/10.22092/ISFJ.2017.109999
https://dor.isc.ac/dor/20.1001.1.10261354.1390.20.2.14.1
https://isfj.ir/article-1-376-fa.html


    
Canadian Journal of Fisheries and Aquatic 

Sciences 50:1062-1083  

Carpenter, K.E., Krupp, F., Jones, D.A. and 

Zajonz, U., 1997. Living marine resources of 

Kuwait, Eastern Saudi Arabia, Bahrain, Qatar, 

and the United Arab Emirates.FAO. Rome, 

Italy,180P. 

Fischer W. and Bianchi G., 1984. FAO species 

identification sheet for fishery purposes 

Western Indian Ocean Fishing Area 51.Vol. I. 

Rome, Italy, 665P. 

Friedland K.D. and Reddin D.G., 1994. Use of 

otolith morphology in stock discriminations of 

Atlantic salmon (Salmo salar). Canadian 

Journal of Fisheries and Aquatic Sciences, 

51:475-480. 

Frost K.J., 1981. Descriptive key to the otoliths of 

Gadid fishes of the Bering, Chukchi and 

Beaufort Sea. Arctic, 34(1):55-59.  

Furlani D., Gales R. and Pemberto D., 2007. 

Otoliths of Australian temperate fish a 

photographic guide. CSIRO. 216P.  

Harvey T.J., Loughlin R.T., Perez A.M. and 

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 150 

Hunt J.J., 1992. Morphological characteristics of 

otoliths for selected fish in the Northwest 

Atlantic. Journal of Northwest Atlantic 

Fisheries Sciences, 13:63-75. 

Kinacigil H.T., Akyol, O., Metun, G. and Saygl, 

H., 2000. A systematic study on the otolith 

characters of Sparidae (Pisces) in the Bay of 

Izmir (Aegean Sea). Turkish Journal Zoology, 

24:357-364.  

Lombarte A. and Castellon A., 1991. Interespecific 

and intraspecific otolith variability in the genus 

Merluccius as determined by image analysis. 

Canadian Journal of Zoology, 69:2442-2449. 

Lychacov D.V. and Rebane Y.T., 2000. Otolith 

regularities . Hearing Research, 43:83-102. 

Rybock J.T., Horton H. and Fessler J., 1971. Use 

of otolith to separate juvenile steelhead trout 

from juvenile rainbow trout. Fishery Bulletin, 

U.S. 73(3):654-659. 

Short J.A., Gburski C.M. and Kimura D.K., 2006. 

Using otolith morphometrics to separate small 

Walleye Pollock , Theragra chalcogramma, from 

Arctic Cod, Boreogadus saida, in mixed samples. 

Alaska Fishery Research, 12(1):147-152. 

Torres G.J., Lombarte A. and Morales-Nin B., 

2000. Sagital otolith size and shape variability 

to identify geographical interspicific 

differences in three species of the genus 

Merluccius. Journal of the Marine Biological 

Association of the UK, 80:333-342. 

Tracey S.R., Lyle J.M. and Duhamel G., 2006. 

Application of elliptical Fourier analysis of 

otolith form as a tool for stock identification. 

Fisheries Research, 77:138 147. 

Waessle J.A., Lasta C.A. and Favero M., 2003. 

Otolith morphology and body size relationships 

for juvenile Sciaenidae in the Rio de la Plata 

estuary . Scientia Marina, 67(2):233-2. 

Yefanov V.N., and Khorevin L.D., 1979. Distin-

guishing populations of pink salmon, 

Onchorinchus gorbucha, by the size of their 

otoliths. Journal of Ichthyology, 19:142 -145. 

 [
 D

O
I:

 1
0.

22
09

2/
IS

FJ
.2

01
7.

10
99

99
 ]

 
 [

 D
O

R
: 2

0.
10

01
.1

.1
02

61
35

4.
13

90
.2

0.
2.

14
.1

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 is

fj
.ir

 o
n 

20
25

-0
5-

09
 ]

 

                            11 / 12

http://dx.doi.org/10.22092/ISFJ.2017.109999
https://dor.isc.ac/dor/20.1001.1.10261354.1390.20.2.14.1
https://isfj.ir/article-1-376-fa.html


Iranian Scientific Fisheries Journal                                                            Vol. 20, No. 2, Summer  2011 

     

Comparison of morphometric characteristics of otolith for  

ten Clupeid species of the Persian Gulf 

Homauni H.(1); Valinassab T. (2)* and Seifabadi S.J.(3) 

t_valinassab@yahoo.com 

1,3-Department of Marian Biology, Tarbiat Modarres University, P.O.Box: 64414-356 

      Noor, Iran 

2-Iranian Fisheries Research Organization, P.O.Box: 14155-6116 Tehran, Iran 

Received: April 2010                        Accepted: may 2011  

Keywords:

 

Otolith, Morphometric characteristics, Iran 

Abstract 
Morphometric comparison of sagitta otolith in 10 clupeid species of the Persian Gulf and Oman 

Sea including Anodontostoma chacunda, Dussumieria acuta, Dussumieria elopsoides, Ilisha 

megaloptera, Ilisha melastoma, Nematolosa nasus, Sardinella gibbosa, Sardinella longiceps, 

Sardinella sindensis and Tenualosa ilisha), was conducted during 2007-2008. We found no significant 

differences in morphology and morphometry of the left and right otoliths except for A. chacunda and 

N. nasus. For the latter species the left sagitta otoliths were used. Investigation of otolith 

morphometric characteristics (length, breadth, weight, perimeter, area, and number of scallops) was 

also conducted which showed perimeter and number of scallops were the most effective individual 

otolith characteristics for distinguishing between species. The study indicated that sagitta otoliths have 

particular morphometric characteristics which are useful in identification of these species.  
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