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INTRODUCTION  

 

     The success or failure of life of a fish in any environment largely depends on its 

spawning potential. Therefore information on spawning habits, spawning periodicities 

and spawning season is an essential pre-requisite to arrive at a better understanding of the 

animal regeneration of their stock and also are of great value in fishery predictions and 

formulations of management measures. 

    The Gerreidae, comprise eight genera and approximately 40 species commonly known 

as majorras, silver biddies or purse mouths, is found in most warm seas, most of them are 

seen is tropical region, a few are temperate species and frequently enter brackish or 
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     The common silver biddy Gerres oyena is one of the most commercial 

fish species in the Gulf of Suez. The reproductive characteristics of G. 

oyena were investigated in the Gulf of Suez during the period from 2015 to 

2016. The overall sex ratio of males to females was estimated at 1: 2.1. 

Males predominated the small length groups from 10.5 to 13.5 cm, while 

females dominated the larger lengths >13 cm.  The monthly average values 

of gonad weight percentages and monthly different maturity stages showed 

that the species spawns during late spring with intensive spawning in May. 

The length at first sexual maturity was estimated at 13.5 cm for males and 

14.1 cm for females which indicates that all individuals over two years of 

age were sexually mature. The results of this study can be used as a key 

figure for the conservation and maintenance of this commercially valuable 

stock in the Gulf of Suez. 
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freshwater of estuaries and rivers (Randall, 1995; Nelson, 2006). They are small to 

medium sized fishes living is sandy shallows of tidal creeks, lagoons, coral reefs and 

some enter into freshwaters. Gerres oyena (Forsskal, 1775) is called the common silver 

biddy, it is widely distributed in all warm seas of Indopacific, from the east coast of 

Africa through Indomalayan Archipelago, South China Sea, Northern Australia and west 

Pacific islands (Woodland, 1984).  

    Despite the abundance as well as the economic and commercial importance of the 

common silver biddy Gerres oyena in the Gulf of Suez, they are one of the least 

investigated species in the region. Thus previous studies on reproduction and maturity of 

this species are scarce. El-Boray and El Gharabawy (1999) and El-Boray (2001) were the 

only studies dealt with reproductive biology of the species in the Suez Bay. Lamtane, 

Prata and Ndaro (2007) and Kanak and Tachihara (2008) studied the reproductive 

biology of Gerres oyena from Japan. This study aims to investigate some reproductive 

aspects including se ratio, development of maturity stages, spawning season and length at 

first maturity of the species in the Gulf of Suez. 

 

MATERIALS AND METHODS  

 

Sampling: 

Monthly random samples (759 specimens ranging from 10.2 to 20.2 cm total length) of 

the common silver biddy Gerres oyena were collected from the commercial catches of 

the trawl fishery of the main landing site in the Gulf of Suez (Attacka harbor) during the 

period from September 2015 to June 2016. For each specimen, total length (distance from 

the tip of snot to the end of the caudal fin) was measured to the nearest millimeter (mm) 

and the total weight to nearest milligram (mg) was determined. Sex and maturity stages 

were determined microscopically and weight of the gonads (GW) was recorded to the 

nearest 0.01 g. Stages of maturity were classified as follows: I immature; II maturing; III 

developing; IV gravid; V running; and VI spent. 

 

Data analysis 

The sex ratio of the sampled population was analyzed monthly and according to the size 

intervals. It was determined as the percentage of males to females (M:F). Chi-square test 

at P < 0.05 significance level was computed according to Snedecor (1956).  The 

spawning season, condition and development of the gonads were determined following 

the monthly changes of the gonadosomatic index (GSI), calculated according to 

Anderson and Gutreuter (1983) as: 

GSI = 100 GW/TW 

Where GW is the gonad weight and TW is the total fish weight.  

The length at first sexual maturity (the length at which 50% of 

G. oyena reach the sexual maturity) was estimated by fitting the percentage maturity 
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against mid lengths (King, 1995). Lm was estimated as the point on X-axis corresponding 

to 50% point on Y-axis. 

 

RESULTS AND DISCUSSION 

 

1. Sex Ratio: 

     Sex ratio is the ratio of females to males in the stock, it reflect the reproduction 

potential of the fish. Comparing female to male ratio computed in relation to variation in 

length and during different periods of the year. In total dissected sample of G. oyena the 

sex ratio M/F was 1: 2.1. As for the total 513 specimens 165 individuals of them were 

males and 348 individuals were females. The monthly sex ratio is given in Table (1) and 

Figure (1). It can be seen that females dominated the catch during the peak of spawning 

season (May), such preponderance of one sex could be due to behavioral differences 

between the two sexes. Similar observations were also made by Kurup and Samuel 

(1991). The sex ratio in relation to mid length are given in Table (2) and Figure (2), 

Males predominated the small length groups from 10.5 to 13.5 cm, while females 

dominated the larger lengths >13 cm. The chi-square value was 122.11 (P <.05), this 

value showed highly significant difference between both sexes. 

 

Table 1. Monthly variations in sex ratio for G. oyena from the Gulf of Suez 

Month 
Total Male Female 

ratio Sex 
No. No. % No. % 

Jan 74 17 22.97 57 77.03 1 : 3.4 

Feb. 49 16 32.65 33 67.35 1 : 2.1 

March 49 13 26.53 36 73.47 1 : 2.8 

April 50 8 16.00 42 84.00 1 : 5.3 

May 39 4 10.26 35 89.74 1 : 8.8 

June 48 22 45.83 26 54.17 1 : 1.2 

Sep. 59 27 45.76 32 54.24 1 : 1.2 

Oct. 62 31 50.00 31 50.00 1 : 1.0 

Nov. 61 24 39.34 37 60.66 1 : 1.5 

Dec. 22 3 13.64 19 86.36 1 : 6.3 
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Figure 1. The monthly variations in sex ratio for G.oyena from the Gulf of Suez. 

 

 

Table 2. Sex ratio of G. oyena in relation to the mid length. 

Mid 

length 

Total Male Female 

ratio Sex 

No. No. % No. % 

10.5 5 3 60.00 2 40.00 1 : 0.7 

11.5 43 24 55.81 19 44.19 1 : 0.8 

12.5 143 62 43.36 81 56.64 1 : 1.3 

13.5 150 50 33.33 100 66.67 1 : 2.0 

14.5 113 17 15.04 96 84.95 1 : 5.6 

15.5 43 6 13.95 37 86.05 1 : 6.2 

16.5 10 2 20.00 8 80.00 1 : 4.0 

17.5 6 3 50.00 3 50.00 1 : 1 

18.5 2 1 50.00 1 50.00 1 : 1 

20.2 1   1 100.00 0 : 1 

Total 513 165 32.16 438 67.84 1 :2.1 
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Fig. 2. Sex ratio of G. oyena in relation to the mid length. 

2. Maturity stages: 

      Maturity stages represent the degree of ripeness of ovaries and testes. It is important 

to give indication for start and ending of the spawning activity.  

The conditions of the gonads G. oyena fish and their maturity stages (Table 3) were 

classified according to El Ganainy (2004) and Osman (2016) with slight modifications. 

 

Table (3) Description of different maturity stages of G. oyena 

Maturity stage Male  Female 

Maturing 

virgin stage 

(2) 

Translucent redish-gray testes its 

length about 

1/2 the length of body cavity no 

milt exuded by presser on it. 

Translucent red-redish gray ovary 

with compact wall under 

binocular microscope eggs can be 

distinguished as polygonally 

shaped. 

Developing and 

recovering (3) 

Opaque, white with blood 

capillaries evident compact testes 

with occupying about 2/3 the body 

cavity. 

Opaque, redish-orange ovary, 

thicker than in stage 2, extending 

about 2/3 length of body cavity. 

Eggs are clearly recognizable. 

Gravid stage, mature 

stage (4) 

Opaque white testes with definite 

length of 

2/3 body length, very compact and 

with pressure white milt runs out 

slowly. 

Opaque orange ovary very 

compact filling 3/4 body cavity, 

immature, maturing and mature 

ova present mature ova are more 

numerous. 

Running out or 

spawning stage (5) 

Soft and creamy white testes milt 

oozes out on pressing the gonad, 

extended about 3/4 body cavity. 

Long and broad, ovary filling the 

body cavity red or redish-yellow 

in color,  opaque mature ova 

more numerous than maturing 

ova. 

Fully spent stage (6) Very loose wall and rich blood 

capillaries testes the color gray with 

no milt comes out. 

Ovary with loose walls sometimes 

with folds very much shorter and 

bloody deep red in color. 
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2.1 Monthly distribution of maturity stages: 

      The results (Fig. 3) showed that, for males the ripe stage started from March to the 

end of August with the highest percent of ripening stage during July. The running stage 

started from April to September. 

For females as shown in Figure (4), the ripening started from May to September and the 

running stage started from April to September with the highest value recorded during 

May. The spent stage value recorded from October to January and then the maturing and 

developing appeared during February to March. From these results it can be noticed that 

the spawning season extend from April to September, with the peak during May.  

The variations in maturity stages and gonado-somatic index were used for discrimination 

between the different conditions of the gonads in the different periods, in order to identify 

the spawning season. The results indicated that G. oyena spawns during late spring early 

summer summer, with an intensive spawning in May and June, but the absence of data in 

the following months and the peak in September as well as the presence of high 

percentage of fish in full ripe and running maturity stages during September may lead to 

the assumption that the spawning season extends from May to September. Kanak and 

Tachihara (2008) reported that the spawning season of the common silver biddy Gerres 

oyena extends from March to September in Japan. These observation agree well with the 

observation of  Rao (1970) and Patnaik (1971) who noticed that Gerres oyenas and 

Gerres. setifer spawn only once in a year in Pulicat and Chilka lakes respectively and the 

spawning period was a prolonged one. 
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Fig. 3. Monthly distribution of maturity stages for male G. oyena from the Gulf of Suez 

during (2015-2016). 
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Fig. 4. Monthly distribution of maturity stages for female G. oyena from the Gulf of Suez 

during (2015-2016). 

3. Gonado-somatic index: 

     The gonado-somatic index (GSI) was monthly investigated from September 2015 to 

June 2016 for both sexes (Fig 5). Females acquired higher average values of GSI than 

males in all months. The average value of GSI for males started to increase in April 

reached its peak in May (8.474 ± 5.6671), then GSI value decreased reaching its 

minimum value in November (0.312±0.0719). For females, average value of GSI started 

to increase in May reaching its peak in June (6.357 ± 2.4573), then GSI value decreased 

sharply in November (0.314 ±0.312). These results showed that, the spawning season of 

G. oyena was restricted to the period from April to September for both sexes with a peak 

in May and June. 

      These results are in agreement with that recorded by Kanak and Tachihara (2008) 

who studied the common silver biddy Gerres oyena from Okinawa Island of southern 

Japan and found that the temporal variation in the GSI reflected gonadal development 

from March to September and testes development occurred between March and August. 

Maximal development was observed in April and May in both sexes. El-Boray and El 

Gharabawy (1999) examined the histology of the ovaries of Gerres oyena from the Suez 

Bay and reported that the spawning season is long and extending from June to early 

September, while Lamtane, Prata and Ndaro (2007) found that G. oyena spawns 

throughout the year with two peaks: one in March and the other between October and 

December. Blaber and Blaber (1980) reported and observed recruitment of Gerres oyena 

only during the winter. 
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Fig. 5. Monthly variations on gonado-somatic index (GSI) of male and female G.oyena 

from the Gulf of Suez during (2015-2016) 

4. Length at first maturity: 

      The size of fish when become mature is a very important parameter for management 

of species fisheries, according to length at first maturity we can indicate and determine 

the legal smallest size in the catch which don’t cause over exploitation for the stoke (El 

Ganainy, 1997; El Etriby, et al., 2013). 

     Length at first sexual maturity (Lm) is determined from the proportion frequency 

curve of developed mature males and females (stages III, IV, V) during April to 

September of 2015 (spawning season). The length at 50 % maturity for male from the 

curve in Figure (6) was estimated as 13.5 cm and for female from the curve in Figure (7) 

was estimated as 14.1 cm. 

Yeeting (1990) estimated relatively high lengths at first maturity for the species in 

Tarawa Langoon, Kiribati (19.0 cm for males and 22.0 cm for females). Lamtane, Prata 

and Ndaro (2007) recorded length at first maturity of the species in Bagamoyo coast close 

to our estimates (12.8 cm and 13.9 cm of males and females respectively). On the other 

hand, Kanak and Tachihara (2008) recorded that the minimum standard length (SL) at 

sexual maturity was 89.7 mm for females and 81.4 mm for males and the size at which 

50% of individuals were sexually mature was 104 and 92 mm SL in females and males, 

respectively. 
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Fig. 6. Length at first sexual maturity for males of G. oyena from the Gulf of Suez. 
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Fig. 7. Length at first sexual maturity for females of G. oyena from the Gulf of Suez. 

CONCLUSION 

 

     The estimated length at first maturity in this study is larger than the length at first 

capture (Lc=12.59 cm) estimated by Osman (2019). This reveals the intensive fishing 

pressure on young fishes, and the stock dynamics of this species would be seriously 

affected. The high vulnerability of juvenile fish to capture by different fishing gears 

would result in the reduction of the future yield of this species. Hence, the assurance of 

recruitment protection is likely the key figure for the conservation and maintenance of 

this commercially valuable stock. This may be achieved through the establishment of 
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certain reserves in the Gulf of Suez to protect the spawning stock biomass, and then 

monitoring their effects as a management strategy (El-Ganainy and Sabrah, 2008). 
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