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Abstract 

This paper deals with information about reproductive biology of 
Europen sea bass, Dicentrarchus labrax from Bardawil Lagoon, North 
Sinai, Egypt. Monthly random samples of D. labrax were collected from 
the commercial catch in different landing sites of the Bardawil Lagoon 
during one fishing season from May 2015 to January 2016. Sex ratio, 
Length at first maturity (Lm), Gonado Somatic index (GSI) and fecundity 
(absolute and relative) has been studied. Sex ratio showed that the 
females (F) outnumbered the males (M) (1M: 1.6 F) during the whole 
period of study. GSI was found to be greatest during the month of 
November to January and reached its highest value in December, 
referring that D. labrax winter spawner one time per year. Lm was 
determined as 30.8 and 29.2 cm for females and males respectively. 
Absolute fecundity was increased with the fish size and describe by the 
power equation, F= 8.951 L

2.8501
 (R

2
 = 0.9661). The length at first capture 

(Lc) was estimated to be 27.8. It is essential to maximize length at first 
capture larger than length at first sexual maturity (> 30.0 cm) .This can be 
achieved by widening the mesh size used to catch D. labrax to permit the 
females to breed and recruit into the fisheries ground.  
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INTRODUCTION 

Studies on reproductive biology of fish are important needed and a vital 

requirement to plan a better maintenance and management strategies of fishery 

resources (Brewer et al., 2008; Grandcourt et al., 2009 and Muchlisin et al., 

2010), examination of principal life-history information and for analyzing the 

influence of environmental variability on the dynamics of fish populations 
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(Schlosser, 1990). Information on reproduction biology is also useful to select 

the candidate of fish target from the wild for diversification of fish species in 

aquaculture industry. The reproduction behaviors are important to be studied in 

relation to know the population dynamic of fishes and their spawning seasons 

(Muchlisin, 2014).The Knowledge of the spawning period combined with data 

on spawning, maturity and fecundity may be very valuable for fisheries 

management (Tsikliras et al., 2010). 

European seabass Dicentrarchus labrax is a marine demersal fish and a 

member of the Moronidae family. This pelagic fish is widespread across the 

Mediterranean Sea and the east Atlantic Ocean, from Senegal to Norway. 

Named the ‘sea wolf’, these fish are known for their violent feeding behavior. 

Seabasses are euryhaline, and afford enormous range of salinities, from marine 

environments to freshwater (Pickett and Pawson, 1994 and Frtsch et al., 2006). 

It is an important species in the Egyptian coasts of Mediterranean Sea 

especially in Bardawil Lagoon, and it the main demersal target of hand lines, 

long lines and trolling fisheries operating. Sea bass, D. labrax is an economic 

species and reaches high prices in the market and are much appreciated 

nationally.  

Few studies have been published on the reproductive biology of European 

Seabass in Bardawil Lagoon, so, this study aimed to investigate the 

reproductive biology of D. labrax to suggest fisheries management of this vital 

species.   

MATERIALS AND METHODS 

Area of study: 

Lake Bardawil is a shallow, hyper saline lagoon, located in the north of 

Sinai southern east the Mediterranean Sea. Its coordinate is about 31º 10` N 33 º 

12` E. It extends for about 80 km with a maximum width 20 km and a 

maximum depth of 3 m. 
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Samples collection: 

Monthly random samples of Sea bass, D. labrax were collected from the 

commercial catch in different landing sites of the Bardawil Lagoon during the 

fishing season from May 2015 to January 2016. In the laboratory, mean total 

fish length and mean total weight for 1643 specimens were measured to the 

nearest 0.1 cm and 0.1 g, respectively. Fish specimens were dissected to 

determine its sex and maturity stages. The gonads were weighed to the nearest 

0.01 g and the ovaries were preserved in 10% formalin for subsequent 

examinations. 

Maturity stages were adopted based on the morphological changes that 

take place in the gonads during maturity development (Nickolsky, 1963). 

Gonado-Somatic Index (GSI) was calculated by equation of (Albertine-Berhaut 

1973) as follows: 

GSI = (Gonad Weight / Body Weight) *100.  

To estimate the length at first maturity(Lm), the total body length was 

plotted against the frequency percentage of mature individuals during the 

spawning season, and then the length at 50% consider as the length at first 

maturity (Sendecor, 1956). The absolute fecundity (Fabs.) is defined as the 

number of mature eggs in the ovaries during the spawning season. Number of 

36 mature ovaries was used to determine fish fecundity. Mature ovaries washed, 

dried and weighted. 

Then the ovarian tissue was removed and the net eggs weight was 

obtained. Eggs were well mixed, and three subsamples were weighted and 

counted under the microscope. Total fecundity was calculated as:   

F = Gonad Weight * Egg Number in the Subsample  / weight of subsample , 

(Yeldan and Avsar, 2000). The relative fecundity (Frel) was calculated as : Frel = 

Fabs / (Body Length or Body weight). 

 

 



Reproductive Biology Of European Sea Bass, ….. 

 
56 

RESULTS AND DISCUSSION 

Fish reproductive biology (onset and duration of spawning, sex ratio, 

maturity stages, length- (Lm) and age (tm) at first maturity, and fecundity) is 

important in fisheries research, stock assessment, and management. It may be 

useful in research planning, data analysis and presentation (Tsikliras et al., 

2013). 

The population characteristics of fishes, and in particular those 

concerning their reproduction, are very important inputs in the assessment and 

management of fish stocks (Froese, 2006).  

Sex ratio is an important stock characteristic for fisheries management 

because, a population parameters , it is included in several models that are used 

for the evaluation of spawning stock biomass and overall population fecundity 

(Marshall et  al., 2006) and is also between the factors defining the 

reproductive potential of a stock (Jakobsen e t  a l . , 2009). 

 The results of the study have revealed that females dominance over 

male, but males have shown earlier maturity than female. The sex ratio of        

D. labrax was 1: 1.6, where males represented by 208 individuals and females 

represented by 327 individuals). Table (1) shows that the two sexes did not 

distributed in the same proportion during different months. Females 

predominated during all months, since it constitutes more than 61.1 % of the 

collected sample during the period of study. 
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Table 1. Monthly variations in sex ratio of D. labrax in Bardawil Lagoon 
during 2015-2016. 

Month No. of fish 
Females Males Sex ratio 

 No. %  No. %  M / F 

May 2015 61 39 63.9 22 36.1 1-1.8 

Jun. 2015 103 56 54.4 47 45.6 1-1.2 

Jul.  2015 53 27 50.9 26 49.1 1-1.03 

Aug. 2015 57 34 59.6 23 40.4 1-1.5 

Sep. 2015 52 31 59.6 21 40.4 1-1.5 

Oct. 2015 58 39 67.2 19 32.8 1-2.1 

Nov. 2015 57 33 57.9 24 42.1 1-1.4 

Dec. 2015 51 34 66.7 17 33.3 1-2 

Jan. 2016 43 34 79.1 9 20.9 1-3.8 

Total 535 327 61.1 208 38.9 1-1.6 

Regarding the variation of sex ratio with fish length, it has been found 

that females’ individuals were predominate males’ individuals for all length 

groups except for length groups (19-19.9, 21-21.9, 26-26.9, 27-27.9, 31-31.9, 

34-34.9 and 36.36.9) (Fig. 1). 

   

Fig. 1. Sex ratio by length groups of D. labrax in Bardwil lagoon during period 

of study. 

Fig. 2 presents the monthly changes in males and females GSI of          

D. labrax. GSI values of males were lower than females. The lowest value of 

GSI of males (M) (0.67) was recorded in May, when it started to increase 

slightly from September, October, and November and the top of January GSI 

was (13.31). Values of GSI of females (F) showed a similar pattern of the 
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males. It attained the lowest value (0.71) in May and increase slightly reached 

the highest value in December (15.35). This means that D. labrax in Bardawil 

Lagoon is a winter spawner. 

  

Fig. 2. Monthly changes in (GSI) of females (F) and males (M) of D. labrax in 

Bardawil Lagoon, 2015- 2016. 

These findings agree with Fahim et al. (2016). They demonstrated that 

females of D. labrax from the Egyptian Mediterranean water have a long 

spawning season extending from January to late March, with a high peak in 

February. Females Seabass have a group synchronous type of ovary and 

spawning occurs once a year, during 1–2 months in the winter season , Bruslé 

and Roblin (1984).The variance in the GSI values among stocks of the same 

species and sex and of similar body size (Atherina boyer, Aphanius fasciatus, 

Dicentrarchus labrax,  and  Siganus rivulatus) could be the result of sampling 

differences and gear selectivity or of reproductive effort alternations to regional 

conditions that could have come out from increased fishing mortality and / or 

other disturbance (Tsikliras et al., 2010). Spawning strategies including the 

spawning duration vary with geographical location (ICES, 2005).  

The immature and mature fish for each length group was analyzed to 

determine the length at first mature (Lm). All males and females with a total 

length higher than 30.0 cm are mature. The length at first mature (L50) was 

determined as 30.8 and 29.2 cm for females and males respectively, Fig. 3. In 

the present study, all males and females with a total length higher than 30.0 cm 
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are mature. The length at first mature (L50) was determined as 30.8 and 29.2 cm 

for females and males respectively. The total length which the females attains 

60% of maturity was 28 cm. Maturation occurs at around 35 cm for males aged 

between 3 and 6 years (Pawson & Pickett 1996) and the latest stock assessment 

suggests females mature around 40 cm (40.65 cm) (ICES 2013b),  aged 

between 4 and 7 years. Ripe adult (> 42cm) female bass around England and 

Wales have been found from January until May or June, and ripe adult male 

bass (> 34cm) from December until June. 

  

 Fig. 3. Length at first maturity of female and male D. labrax in Bardawil 

Lagoon. 

The length at first capture (Lc) was estimated to be 27.8 cm as recorded 

by El-Aiatt et al., 2019 It is essential to maximize length at first capture larger 

than length at first sexual maturity (> 30.0 cm) .This can be achieved by 

widening the mesh size used to catch D. labrax to to permit the females to 

breed and recruit into the fisheries ground.  

The fecundity is essential for studies of population dynamic and life 

history of fish (Kapoor and Khanna, 2004). In generally fecundity is defined as 

the number of ripening eggs found in the female just prior to spawning .The 

annual population fecundity is the number of eggs that all the females in a 

population spawn in a breeding season (Bagenal, 1978). 

The relation between fecundity (absolute and relative) with body size 

(total length) and body weight of D. labrax were calculated. The results found 

that the number of eggs gradually increased by increasing fish length or weight, 
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since fish of 30.7 cm (321.4 g) bears about 207236.8 eggs, reaching maximum 

of about 1424800 eggs for a fish length 65 cm, (2641 g.). The absolute 

fecundity- total length relationship (Fig. 4) was represented by power equation 

as following:      F= 8.951 L2.8501 (R2 = 0.9661). 

 

Fig. 4.  Relationship between total length and absolute fecundity of D. labrax.   

The absolute fecundity ranged from 0.2×106 to 1.2×106 eggs for total 

length ranged from 29 to 50 cm, also the absolute fecundity ranged from 

0.3×106 to 1.02×106 eggs for weight ranged from 600 to 1700 gm (Fahim et al., 

2016).  

The relative fecundity gradually increased from 5365.7 to 22262.5 eggs 

per cm. Fecundity of D. labrax increased with the body weight gets heavier 

(Fig. 5) and represented by the following linear regression: 

F = 10443 + 525.1 W (R2= 0.9991).  

Spawning season lasts for two-three months, between December and 

March. A female will spawn between one to a few batches of eggs a season. 

Total eggs spawned can reach 300,000 eggs per one kg of body weight. (Javier 

Sánchez Vázquez and Munoz-Cueto, 2014). European sea bass is a 

gonochoristic species. Females spawn in winter in the Mediterranean Sea 

(December to March) and up to June in the Atlantic Ocean. They present a high 

fecundity (on average 200 000 eggs / kg of female), start to reproduce over 2 kg 

and can reach 6 to 7 years in the wild (Froese and Pauly, 2006). Intense fishing 

activity and the removal of larger individuals may reduce the reproductive 
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potential of a stock (Sadovy 2001 and Conover and Munch 2002).These 

differences may be due to the differences in sampling size and differences in 

ecological conditions.  

 

Fig. 5.  Relationship between body weight (g) and absolute fecundity of           

D. labrax.  

CONCLUSION 

We concluded that female’s dominance over male (1M: 1.6 F). It has 

been found that D. labrax in Bardawil Lagoon is a winter spawner. The data 

obtained show that the length at first mature (L50) was determined as 30.8 and 

29.2 cm for females and males respectively. Fecundity gradually increased by 

increasing fish length or weight. 
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