
  SSRG International Journal of Agriculture & Environmental Science (SSRG-IJAES) – Volume 7 Issue 1 – Jan - Feb 2020                

      

 

ISSN: 2394 - 2568                      http://www.internationaljournalssrg.org                     Page 24 

Age, Growth, Reproduction, Mortality of the 

Striped Sea bream Lithognathus 

mormyrus[Linnaeus, 1758] in the Syrian 

marine water 

Dr: Wassem Ghanem 

Doctor in marine biology- High institute of marine research, Tishreen Univsesity 

Abstract: The results of the study the age, growth, 
length-weight relationship, reproduction and 

mortality of Lithognathus mormyrus [Linnaeus,1758] 

caught from four   regions of Syrian marine water 

were analysed during 2018. Number of studied 

specimens reached to [133] individuals, the total 

length ranged between [13.4-29.4] cm, and the total 

weight ranged [22.57-352.41] g. The length- weight 

relationship presented that there are no clear 

different between the longitudinal and weight 

variables for female and male [a=0.011, b=3.097, R2 

=0.64] for females, and [a=0.311, b= 2.72, R2= 

0.88] for males. Six different age groups were 
reported among the studied individuals 

[I+,II+,III+,IV+,V+,VI+,VII] the age group III+ formed 

the largest percentage 30.09%, and lowest 

percentage VII+ is0.75 %. Sexual maturity at 2 years 

and total length 11.5 cm, also the reproduction 

period extends from May to September, with the 

sexual maturity coefficient [RGS=5.31].  The growth 

rates according to Von Bertalanffy equation was 

found that [L∞=37.42 Cm, K= 0.16] for female, and 

[L∞=32.34Cm, K= 0.19], and the maximum age 

[17.64] year for female, and 15 year, for male. Thus, 
this study was found that Lithognathus mormyrus 

suffers from overfishing, as mortality rates were high 

among male and female of this specie. 

Keywords: Lithognathus mormyrus, age, growth, 

mortality, Syrian marine water. 

Introduction 

The striped seabream, Lithognathus mormyrus [1], is 

an important marine fish belonging to Sparidae. It is 
a demersal species, exists in groups over various 

types of sea bottoms muddy, rocky, sandy, and 

seagrass beds at depths ranging from 10 to 50 m [2]. 

This fish has the following morphometric details:  

body elongatelly avoid, well compressed, silvery, 

grey darker dorsally 14- 15 narrow. This species is 

common in the Mediterranean Sea, the Atlantic 

Ocean from the Bay of Biscay to the cape of Good 

Hope, the Red Sea, and the south-western Indian 

Ocean [3]. It is a gregarious species, entering 

exceptionally in coastal lagoons  [4-5-6].  

This species reproductive in the summer, especially 
young individuals inter into shallow water and adults 

which migrate to sea in the following spring. The 

striped seabream is a protandric hermaphrodite fish  

[7] .  

Material and Methods 

Study areas and sampling 

A total of 133 individuals of Lithognathus  mormyrus 

were collected from commercial catches from four 

regions extended along Syrian coast during 

2017[figure1] and analysed in 2018. 

Fish were caught by gillnet on 50-100m depth with 

mesh size 24-32mm. and stored in ice boxes then 

transferred to fish laboratory in high institute of 

marine research then some of the measurements used 

in such study were taken       [ total length, total 

weight, body depth....etc.].Length- weight 
relationship: the relationship between length and 

weight were calculated by the equation W= a L 

b[14], where W: is the total body weight(g), L: is the  

total length[cm], a: is a coefficient related to the body 

formed, and      b: is exponent indicating isometric 

growth when equal to 3 [15-16], and b were 

estimated by linear regression on the transformed 

equation Log [W]=Log  [a] + b log  [L]. 

Age structure : 

The age was determined by counting annual growth 

rings on scales [17], which were soaked in 

ammonium hydroxide solution [4%] for five minutes, 

then washed by water and cleaned, after that were 

examined under microscope with reflected light 

against a dark background, back calculation was 

applied as an independent means validating the scale- 

based age determination. Ln = S n/ S [L- a] +a [18]      

where: Ln: total length at age year [Cm], L: total 

length of body [Cm], S n : diameter of annual 
rings[mm], S: diameter of scales, A: coefficient 

equation. 

Estimation of growth parameters: 

The von Bertalanffy growth function (VBGF) was 

calculated to individual length and age data for each 
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age method using nonlinear least squares estimation 

procedures: L t = L∞[1-e-k[t  -to ]][19].Lt is the 

length at age t; L is  the asymptotic length; L∞  is 

maximum length at age;  K the Body growth 

coefficient(19), and defines the growth rate towards 

L; t the age of the fish; t 0 the hypothetical age at 
which fish would have zero length, if it had always 

grown in a manner described by the model. The 

VBGF was individually fitted to the length and age 

data derived using counts from whole and sectioned 

otoliths for each species. The resultant growth 

functions for each species using the different ageing 

techniques were compared directly using the full 

model maximum likelihood method of Kimura 

[1980], considered to be the most robust   measure by 

Cerrato [1990]. Sex determination and sexual 

maturity: 

After dissecting the fish, the gonads were removed 

and then, the sex of the individuals was determined 

based on the shape and development of the gonads, 

for the advanced age stages of the sexual maturity of 
the gonads and by relying on the microscope for early 

stages. The morphometric measurements of the 

gonads were made [total length[mm], weight[g]], 

diameter[mm], it also determined the stage of sexual 

maturity based on Russian hexagonal scale [20], and 

preserved in form aldehyde [4%]. Mortality: the 

natural mortality was calculated based on the 

following equation M=- Ln [0.01]/ T max [19], 

where M: is the natural mortality, Tmax : is the 

maximum age of the fish at maximum length. And 

total mortality was calculated based on the following 

relationship Z=K[L∞-Lm][Lm-L΄][19 ]where K: is 
the body growth coefficient, L∞: is the maximum 

length, Lm: average length in the sample, L΄: is the 

minimum length in the sample, and  exploitation ratio 

was calculated through the relation E= F/Z[24 ], 

where E: is the exploitation ratio, F: is the fishing 

mortality, and Z: is the total mortality  [23-24] .  

Maximum age: the maximum age was calculated 

according to the following equation  Tmax =3/ K 

[25][ ], where is Tmax: is the maximum age, K: is the 

growth performance. 

Results and discussion 
 

Morphometric features: Number of individuals for L. 

mormyrus reached to 133 individuals, a total length 

ranged   [13.4-29.4]Cm, total weight ranged[22.57-

352.41]g, the number of female arrived to 79 

individuals, male arrived to [42]specimens, while 

unspecified gender formed 9.02%. The length of 

most of individuals studied focus between 15-20 Cm. 

Table[1]. 

 

Figure[1]: fish sample collection regionsduring the research 

period 

Length- weight relationship:  

The results of the statistical analysis ofL. mormyrus 

showed a strong relationship between longitudinal 
and weighted variables [p<0.05], also the value of b 

between total length and total weight did not differ 

significantly between male and female, table[2].All 

individuals:Log  W= -1.95 +3.053Log L R2= 0.92. 

Female:  Log  W= -2 +2.932 Log L, R2= 0.79. Male: 

Log W= -2,30 +3.320 Log L,  R2= 0.88. Unspecified 

gender:  Log W= -2,15 +3.191 LogL,  R2 = 0.91. The 

results of thisstudy are consistent with many studies 

conducted in the eastern basin of the Mediterranean, 

table [3]. 

Age composition and growth: 

The results of the age structure in L. mormyrus 

showed six different age groups [I,II,III,IV,V,VI], 

age group III formed the highest percentage among 

individuals, while the age group VI  formed the 

lowest percentage  by 2 individual .table [4] .As for as 

the weighted growth rate, the age group V   formed 

the highest rate [43.05] g .the  study showed that the 

highest longitudinal growth rate at the studied specie 
was recorded during the first age group [10.47] Cm, 

while the longitudinal growth rate decreased to the 

lowest percentage in the age group VI [1.9] Cm, this 

is normal since the growth reaches the highest space 

during the first years of life table[5-6] 
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Table[1]: morphometric measurement of L. Mormyrus in the Syrian marine waters within the research. 

 

 

The results of the study of annual longitudinal 

growth rates at the L. mormyrus indicated that the 

highest annual longitudinal growth rate was 

recorded in the first age group[ 11.9] Cm, while the 
growth rate decreased to the lowest value in the age 

group IV[1.7] Cm .table[5]. As for the annual 

weight growth rate, it was the highest in the age 

group V[43.04] g, while the lowest was at group VI, 

perhaps the reason is due to the smallest number of 

group 6 members. 

By comparing the number of age groups, which 

were recorded in the current study with those were 

found the Mediterranean, study showed that the 

registration of 6 age groups in the Spanish coast, 

and 9 age groups in the Adriatic Sea, in ways to 

monitor fishing or a specific environmental 

improvement. 

Results of a study of growth factor for Von 

Bertalanffy: 

The results of the application of growth factors for 

Von Bertalanffy of L. mormyrus show the following                                                                                                 

Maximum length: 

All individuals: L∞ = 38.57 Cm, Females:  L∞ 

=37.42 Cm, Males: L∞= 32.34Cm. 

Maximum weight:  

All individuals: W∞ = 342.25g, Females: W∞=  

325.86g, Males: W∞=260.09g.table[6] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table[2]: growth performance of L. mormyrus during 

the research period 

 

By comparing the results of this study with other 

ones in different regions of the average,  observed 

that the highest total length recorded in an ancient 

study in the Syrian coast was 45 Cm ( Lahlah, 

1999), and fish catches by the beach scene  

method.As observed a decrease in the value of 

growth factor K in the eastern coast of the average 

and their height in the central and western 

Mediterranean. 

The maximum length recorded in the eastern coast 

is higher than that recorded in the central and 

western Mediterranean table [7], the differences are 

perhaps due to the methods of study or the number 

of small fish in some  

samples was poorly described [Gordoa and 

Moli,1997]. 

Sex and sexual maturity: 

 The first maturitywas at 2 years, with an average 

total length 11.15 Cm, and total weight 42.34 g. The 

highest value of the sexual maturity factor was 

recorded during September [5.31], which indicates 

Adjective 

 

date 

 

 

 

Number 

 

Total 

length[Cm] 

 

Total 

weight[g] 

 

Weight of 

gonads[g] 

 

RGS 

April 26 16.95±1.69 69.18±26.20 0.2±0.27 0.26±0.24 

May 9 17.96±1.94 82.90±0.15 0.40±0.15 0.52±0.23 

June 27 18.44±4.09 100.44±72.03 3.40±3.69 2.55±2.36 

July 4 21.75±1.45 139.74±18.40 3.16±0.15 2.29±0.21 

August 6 19.35±2.78 94.55±41.60 2.90±1.26 3.14±0.90 

September 4 19.73±1.06 102.65±12.94 5.30±0.60 5.31±1.20 

October 5 2.33±1.23 152.06±18.98 4.45±1.52 2.88±0.75 

November 25 16.85±1.15 64.12±14.05 0.12±0.08 0.19±0.12 

December - - - - - 

January - - - - - 

February 16 17.61±1.68 75.01±22.03 0.15±0.07 0.22±0.10 

March 10 16.71±1.10 58.35±16.30 0.17±0.19 0.27±0.24 

 

R2 

 

N 

 

b 

Total 

weight(g) 

Total 

length[Cm] 

 

sex 

 Max min ma

x 

min 

0.92 133 3.053 352.41 22.57 29.4 13.4 All 

individu

al 
0.79 79 2.932 352.41 32.1 29.4 13.4 female 
0.88 42 3.320 181.3 22.57 24.3 13.8 male 
0.91 12 3.191 89.20 46.14 18.3 15.4 Unspeci

fied 

gender 
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that this specie lays eggs during this period, which 

corresponds with most Mediterranean studies on 

sexual maturity at the species mentioned 

It seems that there is a synchronization between the 

laying period of eggs and the increase in the 

temperature of marine waters in this period of the 

year, in addition to the length of the lighting period, 

which corresponds to the requirements of 

reproduction  . 

Maximum age: 

It was found through the results that  the  maximum 

age of L. mormyrus in the Syrian marine waters, 

reached to 16.64 year for female, while reached to 

15 year for male. by comparing the results of this 

study with the results of studies carried in the 

Egyptian waters on the same species that the values 

recorded in Egypt amounted to 22.37.year for males, 

which higher than the values recorded in our study 

 

Figure[2]: the value of sexual maturity coefficient of 

L. mormyrus changed during the research period.   

Mortality: 

Show through the study that the results of mortality 

at L. mormyrus, that the rate of natural mortality in 
males [0.30] is greater than in female [ 0.26], as the 

total mortality rate for females was recorded at the 

higherValues[0.66], perhaps due to the environment 

or physiological reasons. Also the mortality rate 

resulting from catching was higher for males, by 

comparing the values recorded in the current study 

with the values recorded in  a study in the Adriatic 

sea finds the mortality rates in our study lower than 

that.While the values were close to studies on the 

same species in the Egyptian waters. 

Table[3]: comparison the changing length and weight different areas of eastern Mediterranean with current study. 

Search name 
 

Region Log a 
 

b N Length range R2 

Abdallah,2002 Egypt -2 3.04 197 13.4-29.4 0.98 

Osman,2005 Egypt -1.86 2.91 891 8.25 0.99 

Turkmen  Akyurt,200.3 Turkey -1.95 3.046 3335 9.1-27.9 0.98 

Lhlah,1999 Syria -1.85 3.02 227 10.24-18.4 0.92 

Gyhan et al,2009 Turkey -1.90 3.034 141 14.5-32.6 0.96 

Current study Syria -1.95 3.053 133 13.4-29.4 0.92 

Table[4]:repeated distribution of the lengths  of fish individuals according to the age composition of L. mormyrus 

studied during the research period 
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Month

Age 

 

Length 

 

 

I 

 

II 

 

III 

 

IV 

 

V 

 

VI 

 

VII 

13 4       

14 3 11      

15  9 3     

16  3 17     

17  7 21 4    

18   7 4    

19   4 3    

20    6 8   

21    5    

22    3 1   

23     4   

24     3 2  

29       1 

total 7 30 52 25 16 2 1 

percentage 5.26 22.55 39.09 18.79 12.03 1.50 0.75 
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Table[ 5 ]: the age composition and longitudinal growth rate s of the individuals studied during the research period. 

 

Table[6]: growth coefficients of Von Bertalanffy at L. mormyrus during the research period. 

                  index 
 
sex 
 

 
L∞ [Cm] 

 
W[g] 

 
K 

Male 32.34 260.06 0.19 

Female 37.42 352.86 0.16 

All individuals 38.57 342.25 0.15 

 

Table[7]: comparison of growth factors for Von Bertalanffy of L. mormyrus studied during the research period with 

Mediterranean and Atlantic studied 
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