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The length frequency distribution, age, growth and length-weight 

relationship parameters of shrimp scad Alepes djedaba population in its 

native habital (Red Sea, Gulf of Suez fishing area) were compared with 

those in its non-native habitat (Mediterranean Sea, Alexandria fishing area) 

during the period from January 2022 to December 2022. The estimated 

length-weight relationship for combined sexes (♂♀) indicated an isometric 

growth in both native and non-native habitat, with no difference between 

both areas. The longevity of this species was estimated to be 6 years in the 

Gulf of Suez and 5 years in Alexandria. The highest growth rate in length 

was recorded in the first year of life (40% in the Gulf of Suez and 46% in 

Alexandria). Growth in length for both sexes was described by the von 

Bertalanffy equation as: Lt = 40.01 (1-e
-0.43 (t+0.097)

) in the Gulf of Suez; Lt = 

34.05 (1-e
-0.48(t+0.175)

) in Alexandria. The results suggested that the A. jedaba 

populations in the Gulf of Suez and Alexandria may differ, indicating the 

need for detailed analysis to confirm if this species, after inhabiting the 

Mediterranean Sea, has undergone any changes from its original population 

or not. 
  

INTRODUCTION  

 

The Mediterranean Sea is an enclosed sea, hence it is heavily affected by 

several behaviors, such as intense fishing activities, pollution,  invasion of alien 

species, industrial and tourism activities, as well as climate changes. The bio-invasion 

of the Mediterranean involves nearly all the major marine taxonomic groups. Fish 

invade the Mediterranean via three pathways: the Strait of Gibraltar, the Suez Canal, 

and direct human activities such as shipping, aquaculture, and fish trade, among 

others (Mehanna, 2015, 2018; Mehanna & Hassanein, 2020). However, the most 

significant change in the Levantine marine environment took place after the opening 

of the Suez Canal. The lessepsian migrant species should be studied in detail to show 

the impact of these species on the fishery and ecology of the new habitat and vice 

versa. 

Family Carangidae is a highly diverse group consisting of fish, such as jacks, 

scads, trevallies, pompanos, amberjacks and queen fish. The family is made up of 

four subfamilies represented by 32 genera and 140 species (Nelson, 2006). The 

shrimp scad (Alepes djedaba), the member of family Carangidae, is one of the 
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migratory species through the Suez Canal inhabiting the east coast of the 

Mediterranean Sea around Israel, Lebanon and Egypt (Golani, 1993; Taskavak & 

Bilecenoglu, 2001). It is distributed throughout the IndoPacific region from South 

Africa in the west, along the coasts of East Africa, India, Asia, Indonesia, Northern 

Australia, Japan (Iwatsuki & Kimura, 1996) and extending as far east as Hawaii 

(Carpenter & Volker, 2001). Additionally, it is one of the species involved in the 

lessepsian migration through the Suez Canal.  

Information on biology of Alepes djedaba is scarce, with only a few reports 

available. Number of studies has been conducted on different aspects of shrimp scad 

from different parts of the world, including the Philippines (Schoeder, 1982), India 

(Sivakami, 1990; Raje, 1993; Sajana & Bijoy, 2017; Bandkar et al. 2019), France 

(Kulbicki et al. 1993), Turkey (Taskavak & Bilecenoglu, 2001), Egypt (Akel, 

2005; Attia, 2018; Quayed et al., 2022), Taiwan (Chu et al., 2011), Pakistan 

(Shuaib & Ayub, 2011; Abdul Majeed et al., 2022), Saudi Arabia (Abdel Barrr et 

al., 2014), Indonesia (Siwat et al., 2016; Vonklauss et al., 2016; Jaliadi et al., 2017) 

and Iran (Parsa & Khoshdarehgi, 2017). No previous study has aatempted to answer 

the question if the migrant species biology and dynamics could be impacted by the 

ecological characters of the new habitat or not. Thus, this work aimed to compare 

some biological aspects, such as age and growth, length frequency distribution and 

length weight relationship of the shrimp scad as a migrant species between its native 

habitat (Red Sea, Gulf of Suez) and its new one ( Mediterranean Sea coast). 

 

MATERIALS AND METHODS  

   

Study area 

The Egyptian marine fisheries have an area of more than 11 million acres, 

comprising the Red Sea and the Mediterranean, and despite the large area they 

occupy, their fish production is still low compared to their area. The fisheries grounds 

in the Red Sea is 4.4 million acres, and its beaches extend a thousand kilometers long, 

including the areas of the Gulf of  Suez in Suez Governorate, El-Tur, Dahab and 

Newibaa in South Sinai Governorate, and Hurghada, Safaga, El—Quseir, Berenis, 

Shalatein and Abo Ramad in the Red Sea Governorate (Mehanna et al., 2023).  

The Gulf of Suez (Fig. 1), the northern part of the Red Sea, is considered to be 

one of the major sources of fish production in the Egyptian sector of the Red Sea and 

in Egypt. Its importance as a fish resource can be attributed to the shallowness and 

sandy bottom which make it suitable for trawling. Moreover, it is characterized by the 

presence of a great diversity of highly economic fish and invertebrate species 

(Mehanna & El-Gammal, 2007; Mehanna, 1997, 2021). 

The Egyptian coast of the Mediterranean Sea is about 1100km, extending from 

El-Arish in the East to El-Sallum in the West (Fig. 1). This distance is divided as  

600km between El-Sallum and Alexandria with 10- 100m in depth, 300km from 

Alexandria to Port Said and 200km from Port Said to El-Arish. A maximum of 70 

meters long is recorded in front of the Delta. According to GAFRD, the 

Mediterranean Sea‗s Egyptian coast is divided into four main fishing grounds 

namely, the western fishing ground which covers Alexandria and El-Mex, Abu-Qir, 

Rasheed or Rosetta, El-Maadiya and Mersa Matrouh landing sites. Additionally, the 

eastern fishing ground has two important landing sites: Port Said and El-Arish, then 

Demietta and the Nile Delta fishing grounds (GAFRD, 2021). 
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Fig. 1. A map of the Red and Mediterranean Sea coasts with the chosen studied 

fishing grounds  
Collection and investigation of fish samples 

Samples were monthly collected from the Gulf of Suez and Alexandria landing 

sites during the period from January 2022 to December 2022. Samples were taken to 

the laboratory, accurately investigated for removing any other carrangid species in the 

samples and after classification. The A. djedaba samples were classified into length 

groups, and a subsample was taken from each length group. Finally, the following 

measurements were taken for each specimen; the total length "TL" (cm) and total 

weight "W" (g). The sex and maturity stage for each fish specimen were determined. 

Fish scales and otoliths were taken and preserved for use in age determination. 

Length – weight relationship (LWR) 
Length- weight relationship was calculated using the equation W= a L

b
 

(Beckman, 1948), where W is the total body weight of the fish; L is the total length; 

a is the intercept of the regression curve, and b is the regression coefficient. a and b 

values were estimated by the least square method. 

Age determination 
The age was determined directly by the examination and counting of annual 

growth rings on otoliths of fish specimens. The total radius of the otolith "S" and the 

distance between the focus of the otolith and the successive annuli were measured. 

The relationship between otolith radius (S) and total fish length (TL) was determined 

according to the formula TL = a + b (S). The back-calculated lengths at the end of 

each year of life were estimated by following Lee (1920) equation as follows:  
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Ln = (L - a) Sn / S + a, where Ln is the calculated length at the end of n
th

 year; L 

is the length at capture; Sn is the otolith radius to n
th

 annulus; S is the total otolith 

radius, and a is the intercept of the regression line with the Y-axis. 

Growth parameters and growth performance index 
Shrimp scad A. djedaba growth was described by the model of von Bertalanffy 

(1938) as Lt= L∞ (1 – e
-k(t-to)

), where Lt= predicted length at time (t); L∞= asymptotic 

length or maximum attainable length; e= Base of the natural log t; t = Time; to =  Age 

at zero length, and K= Growth coefficient. 

Von Bertalanffy growth parameters L∞ and K were estimated by applying 

Chapman (1961) method. to was estimated from the following rearranged formula of 

the von Bertalanffy equation: - ln [1 - (Lt/L∞)] = - k*to + k*t. 

Pauly and Munro (1984) formula was applied to estimate the growth 

performance index as follows: Ø
'
 = Log10 K + 2 Log10 L∞, where: Ø

' 
=

 
Phi-prime, i.e. a 

length-based index of growth performance. 

 

RESULTS AND DISCUSSION 

 

Length frequency distribution 

Total of 1160 and 597 length frequency data were collected from the Gulf of 

Suez and Alexandria, respectively. Length frequency data were assembled in two cm 

length classes interval ranging from 10 to 37.5cm in Gulf of Suez and from 11 to 

31.3cm in the other site. The highest number of frequencies was observed from 10- 

25cm length class in the Gulf of Suez and from 11 to 22cm in Alexandria (Fig. 2). 

The maximum length in the present study (37.5cm in the Gulf of Suez and 31.3cm in 

Alexandria) was higher than that reported in Egypt in the studies of El Aiatt (2018), 

who recorded 25.3cm in the Mediterranean Sea, Egypt, and Quayed et al. (2022), 

who recorded 26.9 cm (TL) in North Sinai. On the other hand, Bandkar et al. (2022) 

observed a maximum length at 28.4cm in India. But the present observed maximum 

length is close to the findings of Abdul Majeed et al. (2022), who recorded 38.5cm 

maximum length in Pakistan. 

This study recorded the highest maximum length for shrimp scad in Egypt 

both in its native and non-native habitat. Moreover, the present results revealed that 

the maximum observed length for shrimp scad is significantly different between its 

native and non-native habitat. 

 

Length – weight relationship (LWR) 
Estimated length- weight relationship (Fig. 3) was applied for 1160 and 795 

specimens of A. djedaba (combined sexes) from the Gulf of Suez and Alexandria, 

respectively. A. djedaba specimens varied in total lengths (TL) from 10 to 37.5cm 

and in total weights (W) from 14 to 565g in the Gulf of Suez. Whereas, in 

Alexandria, the total length varied from 11 to 31.3cm, and the total weight varied 

from 15 to 414g. The obtained LWR for A. djedaba was: 

W = 0.009 L
3.0896 

 (R² = 0.991)  in Gulf of Suez 

W = 0.0092 L
3.0679 

 (R² = 0.984)  in Alexandria 
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Fig. 2. Length frequency distribution of Alepes djedaba from its native and non-native 

habitats 
 

The estimated b values indicated an isometric growth in pooled individuals and  

no significant difference was detected between the two areas. All R
2 

 values were > 

0.90, indicating a strong effect of size or influence of the length on the weight in all 

groups. A. djedaba showed a difference in the slope value compared to the earlier 

results. Shuaib and Ayub (2011) reported a negative allometry in males and an 

isometry in females of A. djedaba from Karachi. Sajana and Bijoy (2017) reported 

that A. djedaba from Cochin coast exhibits an isometric growth based on the 

estimated b values. Moreover, negative allometry has been reported by Osman and 

Al Abdulhadi (2011) from the Arabian Gulf, Taskavak and Biterceoglu (2001) 

from the coast of Turkey, and Siwat et al. (2016) from Semerang waters. Isometric 

growth was reported in Bandkar et al. (2022) from India and Quayed et al. (2022) in 

Egypt (North Sinai). The b value in the present study is found to be in the expected 

range of 2.5 to 3.5 (Froese, 2006). Variations in length-weight relationship can be 

ascribed to several factors such as sex, gonad maturity, fullness of stomach, sample 

size, size range covered and habitat (Froese, 2006; Mehanna & Farouk, 2021). 
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Fig. 3. Length– weight relationship of Alepes djedaba from its native and non-native 

habitats 

 

Age and growth 
Investigation of A. djedaba otoliths revealed that this fish population in the Gulf 

of Suez and Alexandria has a maximum life span of 6 and 5 years, respectively.  

Growth values in length and weight at the end of each year of life are 

represented in Fig. (4). The mean back-calculated total lengths corresponding to 

various age groups for A. djedaba at Gulf of Suez were 14.67, 22.88, 30.24, 33.42, 

35.79 and 36.93cm for 1
st
, 2

nd
, 3

rd
, 4

th
, 5

th
 and 6

th
 year of life. While in Alexandria, 

the mean back-calculated total lengths corresponding to various age groups for A. 

djedaba were 14.44, 21.51, 27.12, 29.61 and 31.05cm for 1
st
, 2

nd
, 3

rd
, 4

th
 and 5

th
 year 

of life. Additionally, the annual increment in length was at its maximum at the end of 

the first year of life (40% in the Gulf of Suez and 47% in Alexandria). 

It is clear that the age and growth were significantly different between the 

native and non-native fishing areas, where the age and growth were higher in the Gulf 

of Suez than in Alexandria. 
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Fig. 4. Growth in length and the annual growth increment of Alepes djedaba from 

native and non-native habitats 
 

On the other hand, the estimated growth parameters (L∞ & K) using Chapman 

(1961) method for combined data of A. djedaba in the Gulf of Suez and in 

Alexandria, as well as the value of t0 estimated from von Bertalanffy plot (Fig. 5) 

were embedded in von Bertalanffy‘s growth model, and the obtained equations were 

as follows: 

In the Gulf of Suez  

For growth in length:  Lt = 40.01 (1-e 
-0.43(t+0.097)

) 

For growth in weight: Wt = 802.24 (1-e 
-0.42 (t+1.07)

)
3.0896

 

 

In Alexandria 

For growth in length:  Lt = 34.05 (1-e
-0.48(t+0.175)

) 

For growth in weight: Wt = 461.50 (1-e
-0.48(t+0.175)

)
3.0679

 

 

In the present study, the von-Bertalanffy growth parameters of Alepes djedaba 

were the highest in the Egyptian waters. Akel (2005) determined L∞ = 33.2cm and 

K= 0.24yr
-1

.
 
El-Aiatt (2018) gave growth parameters as L∞ = 26.94cm and K= 
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0.29yr
-1

. Quayed et al. (2022) estimated L∞ = 29.26cm, K= 0.189yr
-1

, t0 = -1.99yr. 

On the other hand, the growth parameters were estimated in different localities rather 

than Egypt. AbdelBarr et al. (2014) in the Arabian Gulf estimated L∞ = 41.7cm, K= 

0.36yr
-1

, and t0= -0.76yr. 

The estimated growth parameters of the present study were easily compared to 

those of previous studies of the same species in different regions by using the growth 

performance index (Ø'). This index is used to measure the overall growth 

performance. The present study reported that Ø' of A. djedaba in the Gulf of Suez 

was 2.84 and in Alexandria it was 2.74. The Ø
'
 values of the present study are the 

highest compared to all previous studies, confirming the suitability of native habitat 

more than its non-native habitat. 

 

CONCLUSION 

 

Shrimp scad, Alepes djedaba has an economic importance in the Egyptian Red 

Sea fisheries. Beside its importance in its native areas, the shrimp scad is an invasive 

species, spreading throughout the Mediterranean coasts of Egypt and countless 

Mediterranean countries, and also became an important source for food in its new 

habitats. This study compared some biological and dynamical aspects of the shrimp 

scad populations between the Gulf of Suez, the northern Red Sea as its native habitat, 

as well as Alexandria and the Mediterranean Sea as its new habitat. The present 

results revealed that the population of shrimp scad in the Gulf of Suez, the Red Sea 

differs from the population in the Mediterranean Sea, with respect to the maximum 

recorded length, age and growth rate. This may be traced back to the difference in the 

ecological parameters, especially temperature and salinity, as well as food 

availability. This differentiation needs detailed phenotypic analysis to show any 

variations in the population. The results presented here would be an important 

baseline for the fishery scientists when they study a migrant species.  
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