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Abstract  

The deep-water rose shrimp, Parapenaeus longirostris (Lucas, 1846), has an important 

economic value in the Algerian market. This work aimed to fill the knowledge gap on 

the species through the study of growth, mortality, and exploitation rate. The samples of 

P.longirostris were collected monthly in the Bou-Ismail Bay from 2016 to 2018. The 

carapace length (CL) of the females and males ranged from 15 to 43 mm and 14 to 38 

mm with averages of 28.99±4.76 mm and 25.82±3.92, respectively. The species shows a 

sexual size dimorphism. The CL and total weight relationship established that growth in 

both sexes was negatively allometric. The Von Bertalanffy Growth Function parameters 

for females and males were CL∞=48.80 mm, K=0.60 year-1, and CL∞=41.40 mm, 

K=0.62 year-1, respectively. The instantaneous rates of total mortalities (Z) were 2.66 

year-1 for females and 2.03 year-1 for males. The exploitation rates were 0.66 and 0.49 for 

females and males, respectively. The length at first capture for males and females is equal 

to 16.30 mm, 17.14 mm, respectively. The result indicates a beginning of the overfishing 

situation for P. longirostris. Thus, it encourages undertaking stock assessment studies in 

the area. 
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Introduction  

The decapod crustacean Parapenaeus 

longirostris (Lucas, 1846) commonly 

name deep water rose shrimp is an 

epibenthic shrimp, belonging to the 

Penaeidae family. In the Mediterranean 

and its adjacent seas (Sea of Marmara), 

the species present a wide geographic 

distribution, on mud and sand bottoms at 

depth of 20 to750 m (Politou et al., 

2005). Froglia (1982) found its greatest 

abundance between 200 and 350 m. 

     The deep water rose shrimp is one of 

the most important commercial 

crustaceans, being the fourth in 

importance when considering the bottom 

trawl landing composition in the western 

Mediterranean Sea (FAO, 2018). Thus, 

the species has attracted the interest of 

several scientific research programs 

(MEDITS, 2017) and where it has been 

classified by the General Fisheries 

Commission for the Mediterranean 

(GFCM, 2018) as a target species for 

fisheries stock assessment plans. 

However, researches on P. longirostris 

in the Mediterranean Sea are sparse and 

the data are fragmentary. This species 

has been studied in different areas such 

as Spain (García-Rodríguez et al., 2009; 

Sobrino et al., 2005, 2000), Italy 

(Arculeo et al., 2014; Ragonese and 

Bianchini, 2006; Rinelli et al., 2005), 

Greece (Kapiris et al., 2007, 2013), 

Egypt (Abdel-Razek et al., 2006), 

Turkey (Bayhan et al., 2005; Manaşirli 

et al., 2011), Mediterranean Coast of 

Moroco (Awadh and Aksissou, 2020) 

and Algerian waters ( Nouar and Maurin, 

2001; Bekadja et al., 2009; Nouar et al., 

2011). 

In Algerian waters, P.longirostris is one 

of the essential commercial shrimps and 

represents twenty percent of all 

crustacean landings (FAO, 2016). It is 

exploited by bottom trawlers, all the year 

from 200 to 400 m (Nouar and Maurin, 

2001). Landings from 1970 to 2016 

expressed large fluctuations, with a 

general upward trend, an average of 300 

tonnes per year of landings (FAO, 2016). 

The species has a high commercial value 

and is highly appreciated by Algerian 

consumers. Consequently, it is in great 

demand on the market and is targeted by 

trawlers. 

     Despite the importance of the fishery, 

the population dynamics and stocks 

assessment of P. longirostris in Algeria 

are poorly known. Hence, this study 

aims to elucidate some aspects related to 

the growth and exploitation rate of P. 

longirostris in the central region of the 

Algerian waters, which could be 

considered as a step toward the 

enhancement of the fisheries 

assessment, and management of deep 

water rose shrimp in the indicated area. 

 

Materials and methods 

Study area and sampling 

This study was carried out in Bou-Ismail 

Bay located in the South-Western 

Mediterranean Sea, which remains one 

of the most important areas in the central 

region of the Algerian waters and is 

located between 36.63°N, 2.40°E and 

36.80°N, 2.89°E (Fig. 1). 

     The data used come from a sampling 

of rose shrimp carried out on landings in 

Bouharoun port. The samples examined 

in this study were caught by bottom 
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trawlers operating in Bou Ismail Bay, 

with a nominal value of 20 mm cod-end 

mesh. 

 

 
Figure 1: Map of the sampling area  

 

Monthly samples were taken from 

March 2016 to April 2018 following a 

random scheme (Frontier, 1983) for 

commercial categories present in the 

catch. A total number of 2451 

individuals (1172 females and 1279 

males) of P.longirostris were sexed and 

both carapace length (CL) and total 

weight (TW) were recorded. CL was 

measured to the nearest mm 

(millimeters) from the posterior margin 

of the orbit to the posterior edge of the 

carapace; the total weight was 

determined with a technical balance to 

the nearest 0.1 g . 

 

Data analysis 

The difference in mean length between 

sexes was tested with t-test (Schwartz, 

1996). Given samples from two normal 

populations of size n1 and n2 with 

unknown means µ1 and µ2 and known 

standard deviations σ1 and σ2.    

   

    

If ɛ < 1.96 the difference in mean length 

between sexes is not significant. 

If ɛ >1.96 the difference in mean length 

between sexes is significant. 

The length-weight relation was 

described by the equation (Froese, 2006; 

Le cren, 1951):  

TW= a CL b 

Where TW is the total weight (g), CL is 

the carapace length (mm), b is is the 

allometric or slope parameter and a is the 

intercept of the regression or shape 

coefficient. The statistical deviation of 

estimated b from the isometric value 
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(3.0) was tested by Student t-test (ts) 

(Schwartz, 1996). When b = 3, the 

increase in weight is considered 

isometric. When the value of b is other 

than 3, the weight increase is allometric 

(positive allometry if b > 3, negative 

allometry if b < 3). The null hypothesis 

of isometric growth (H0: b = 3) was 

tested by Student t-test (ts), using the 

formula:  

ts= ׀P0-P׀/ SP0  with: SP0²= (σx/ σy) ²-P0²/n-2 

Where SP0 is the standard error of the 

slope for α = 0.05 for testing significant 

differences among slopes (P0=b) 

between two regressions; σx: Standard 

deviation of Log (CL), σy: Standard 

deviation of Log (TW), ddl= n-2. 

The von Bertalanffy growth model (Von 

Bertalanffy, 1938) described length at 

age: 

𝐶𝐿 = L∞ ∗ (1 − 𝑒−𝐾(𝑡−𝑡𝑜))  

Where CL: cephalothoracic length of at 

time ‘t’ in ‘mm’ , L∞ is the asymptotic 

CL (mm), K the growth curvature 

parameter and t0 is the theoretical age

when shrimp would have been at zero 

carapace length. The special VBGF 

(Von Bertalanffy Growth Function) was 

used to estimate growth parameters by 

the Electronic Length Frequency 

Analysis I (ELEFAN I) function, by 

seasonally data, included in FISAT II 

software (Gayanilo et al., 2005). The 

initial value of CL∞  was computed 

according to the method obtained by 

Powell-Wetherall (Wetherall, 1986). 

The selection of growth parameters was 

based on the result of the index of 

goodness (Rn) calculated as ESP/ASP, 

where ESP (explained sums of peaks) is 

the sum of all peaks and troughs through 

which the growth curve passes, whereas 

ASP (available sums of peaks) is the sum 

of all values of available peaks. 

     The ELEFAN estimates only two 

growth parameters (L∞ and K), thus the 

third parameter (t0) was computed by the 

equation of (Pauly, 1983): 

 

Log10 (-t0) = - 0.3922 - 0.2752 Log10 L∞ - 1.038 Log10 K 

 

Natural mortality (M) was estimated 

from the empirical equation (Pauly, 

1980): 

 

 

Log (M) = -0.0066 - 0.279 log(L∞) + 0.6543 log (K) + 0.4634 log (T) 

 

Where L∞ is the asymptotic total length 

(cm), K is in year-1, and T is the mean 

water temperature considered as 13°C. 

In the Mediterranean Sea, at depths over 

200 m, the temperature is constant at 13 

°C (Hopkins, 1985). Pauly's formula was 

constructed initially for fish species but 

has also given plausible estimates for 

prawns (Pauly et al., 1984). 

     Total mortality (Z) was then 

estimated using a length-converted catch 

curve (Pauly and Ingles, 1981). Fishing 
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mortality (F) was derived from the 

difference between Z and M, and the 

exploitation rate (E) from fishing 

mortality (F) /total mortality (Z). 

     The probability capture curve was 

used to evaluate the selection parameters 

obtained by the FISAT II software 

(Gayanilo et al., 2005). The length at 

first capture (Lc) was computed from the 

length-converted catch curve. 

Results 

The results obtained by sampling 2451 

shrimp individuals consisted of 1172 

females and 1279 males. The mean sizes 

are 28.99±4.76 mm and 25.82±3.92 mm, 

respectively for females and males. The 

comparison between these two means 

sizes is presented in Table 1. 

 

Table 1: Results of the t-test between the mean size of the carapace length of males and females. 

Sex 
CLmin-CLmax 

(mm) 
Means (mm) Variance σ ɛ α 

Females 15 – 43 28.99 22.64 4.76 

17.90 0.05 
Males 14 – 38 25.82 15.31 3.92 

CLmin: Minimum carapace length; CLmax: Maximum carapace length; σ= standard deviation; ɛ= t-value. 

 

As reported in this table, the results show 

that the calculated value of the Student 

test for the two length averages (males 

and females) of this species (ε=17.90) is 

higher than the value provided by the 

Student’s table (εt =1.96) at a risk rate α 

of 5%. In this case, the mean size CL 

(carapace length) of females 

(CL=28.99±0.28 mm) is significantly 

greater than the mean size of males 

(CL=25.82±0.22 mm). Hence, analyses 

were made for males and females, 

separately. 

     The carapace length of females 

ranged from 15 to 43 mm and total 

weight oscillated between 1.1 and 18.7g 

with an average of 8.6±2.6 g. While 

male’s sizes vary from 14 to 38 mm and 

the total weight ranged from 1.9 to 13.9 

g with an average of 5.96±1.56 g.  

     The seasonal length-frequency 

analysis for females, given by sampling 

208 individuals in winter, 250 in spring, 

316 in summer, and 398 in autumn, 

revealed that the maximum carapace 

length (43 mm) and the maximum total 

weight (18.7 g) were recorded in spring 

and summer and that the smallest (15 

mm -1.9 g) were reported only in 

summer. For males, seasonal results 

obtained by sampling 175 individuals in 

winter, 406 in spring, 377 in summer, 

and 321 in autumn show that the 

maximum carapace length and 

maximum total weight (38 mm - 13.9 g) 

were recorded in spring and summer 

while the smallest (14 mm - 1.9 g) was 

recorded in summer and autumn.  

      Moreover, the distribution of length 

frequencies of males showed one and/or 

two well-separated modes, the 25 mm 

mean carapace length is maintained for 

the seasons, winter and summer whereas 

the highest mean carapace length (31 
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mm) is observed in spring and the lowest 

in autumn (23 mm) (Fig. 2). On the other 

hand, modal groups in females varied 

between two and three modal lengths 

with the highest mean carapace length 

(34 mm) in winter and the lowest in 

autumn (26mm) (Fig. 3). 

 

 

 
Figure 2: Seasonal carapace-length frequency distribution for females of P.longirostris during 2016- 

2018.(n (%): Relative frequency). 

 
Figure 3: Seasonal carapace-length frequency distribution for males of P. longirostris during 2016-

2018. (n (%): Relative frequency). 

 

Length-weight relationship (CL - TW) 

estimated from 999 individuals (Fig. 4)

illustrates (651 females and 348 males) 

and the results are summarized in Table 

2. 
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Figure 4: CL-TW relationship of P. longirostris in Bou Ismail bay, Algeria (2016-2018). 

 

Table 2: Parameters of the estimated length-weight relationship for P.longirostris. 

 N  a

  

b Sb r² ts 

Females 651 0.449 2.60 0.03 0.91 12.12 

Males 348 0.562 2.37 0.31 0.87 1.98 

N=Sample size, a=Intercept, b=slope; Sb=The standard error of the slope, r² =Determination coefficient, 

ts= t- value 

 

The t-test based on the comparison of the 

theoretical and observed slopes provides 

values above 1.96 at the risk of error 

α=5% for males and females. Therefore, 

the growth of P. longirostris for males 

and females is negative allometry.  

     The growth analysis using seasonal 

length-frequency data and the Powell-

Wetherall method gave an initial 

asymptotic carapace length value of 

CL∞= 41.40 mm for males and 

CL∞=48.80 mm for females. These 

values were introduced into the 

ELEFAN program to obtain the 

optimized growth parameters for the 

best fit. The parameters of the Von 

Bertalanffy growth equation and the 

asymptotic total weight (TW∞) for males 

and females, obtained are summarized in 

Table 3. 

 

Table 3: Parameters of the von Bertalanffy growth equation and the asymptotic total weight for 

males and females for P.longirostris. 

 SS SL 

(mm) 

CL∞ (mm) K (yr-1) t0 (year) ESP/ASP CLmax /0.95 

(mm) 

TW∞(g) 

Females 1 25 48.80 0.60 -0.53 0.328 45.26 27.84 

Males 3 22 41.40 0.62 -0.54 0.368 40 16.25 

SS: Starting Sample; SL: Starting Length; CL∞=Asymptotic carapace length, K=Growth coefficient, 

t0=Theoretical age at zero length; CLmax /0.95=L∞ :Approximation of Pauly; TW∞=Asymptotic total 

weight; ESP=Explained sums of peaks; ASP=Available sums of peaks. 

 

The instantaneous natural mortality rate 

(M) calculated using the equation of 

Pauly (1980) was equal to 0.89 year-1 (on 

the basis of TL∞=18.9 cm and K=0.55 

yr-1) for females and 1.04 year-1 for 

males (on the basis of TL∞=17.55 cm 

and K=0.6 yr-1).  The total mortality rate 

(Z) was estimated applying the length-
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converted catch method (Fig. 5) and the 

values obtained for  females and males 

are respectively Z= 2.66 year-1 and 

Z=2.03 year-1.  The instantaneous rates 

of fishing mortality (F) and exploitation 

rate (E) for females and for males are 

F=1.77 year-1, F= 0.99 year-1, E = 0.66 , 

E = 0.49 respectively. 

 

 
Figure 5: The length-converted catch curve of P. longirostris in Bou Ismail bay, Algeria (2016-2018). 

 

The Figure 6 illustrate the catch 

probabilities (P) as a function of size 

class centres (mm), allowing the 

graphical estimation of L25, L50 and 

L75 for both sexes. 

 

 

 
Figure 6: Length at first capture (Lc50) of P.longirostris in Bou Ismail bay, Central Algerian waters. 

 

The length at first capture (Lc50) for 

both males and females is equal to 16.30 

mm, 17.14 mm, respectively. Whereas, 

the carapace length where the capture 

probability of P. longirostris is about 

25% and 75% are respectively 14.79 mm 

and 22.05 mm for females and 13.99 mm 

and 19.85 mm for males. 

Discussion  

In Bou Ismail Bay, a size sexual 

dimorphism was noticed for rose shrimp, 

this result seems to be common to 

Penaeidae shrimp (Boschi, 1969). The 

same dimorphism sexual pattern was 

proved in previous studies on P. 

longirostris (Bayhan et al., 2005; 
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Sobrino et al., 2005; Kapiris et al., 

2013). A similar observation has also 

been found for other Penaeidae such as 

Trachysalambria curvirostris (Ohtomi 

and Hossain, 2010), Penaeus kerathurus 

(Ben Meriem, 2004), Xiphopenaeus 

kroyeri (Da Silva et al., 2019), 

and Metapenaeopsis sibogae (Rahman 

and Ohtomi, 2018). The female's larger 

size may be due to their reproductive 

strategy to increases fertility (Yamada et 

al., 2006). 

     The length-frequency analysis is 

classically the method most used for age 

determination of crustacean populations 

(Oh et al., 2001) including in nearly 83% 

of the studies (Kilada and Driscoll, 

2017). Other methods have been 

developed, such as lipofuscin analysis 

and growth band counting (Kilada and 

Driscoll, 2017), but they are not practical 

enough for regular use.  

The frequency distribution by size class 

of P.longirostris shows an alternation 

between unimodal and bimodal 

distribution patterns over the seasons for 

both sexes, revealing a stable population 

structure. However, unimodal and 

bimodal distributions are common for 

crustaceans. This, generally reflects 

recruitment pulses, differential or 

catastrophic mortality, or behavioral 

changes. The unimodality usually 

reflects continuous recruitment with no 

class break, and constant mortality rates 

(Conde and Diaz, 1989).  

    The maximum carapace length of 

males and females were found to be 38 

mm and 43 mm, respectively. The result 

are similar to that obtained by (Awadh 

and Aksissou, 2020) and indicates the 

largest carapace length of P.longirostris 

compared to the other studies ( García-

Rodríguez et al., 2009; Manaşirli et al., 

2011; Kapiris et al., 2013; Arculeo et al., 

2014) who reported that the larger 

individuals captured of females and 

males were respectively ( 32 mm, 26 

mm), (42 mm, 34 mm), (38 mm,  29 mm) 

and ( 30.9 mm, 23.5 mm), in carapace 

length. The differences can be explained 

by the environmental condition 

(temperature, differences in feeding) 

(Kapiris et al., 2013), and the mode of 

exploitation of the species, i.e. the mesh 

size of the net used as well as the average 

depth in which the specimens were 

caught (Arculeo et al., 2014). In 

addition, the state of exploitation of the 

resource can be a key element that has to 

be considered.  

     In the present study , the asymptotic 

carapace length value is close to that 

obtained in the Mediterranean Coast of 

Moroco and is higher than that found 

from other parts of the Mediterranean 

Sea (Table 4). Additionally, the western 

Mediterranean Sea presents greater 

values than those reported in the Central 

and Eastern regions. This difference 

could be due to the variation of 

environmental characteristics depending 

on trophic conditions and productivity 

(Arculeo et al., 2014). Indeed, P. 

longirostris is considered a species with 

a preference for warm waters, being 

more abundant in the South-eastern 

Mediterranean than in the North-western 

basin (Abelló et al., 2002). However, the 

warming phase of sea surface 

temperature observed in recent years 

may well have favored the P. 
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longirostris population in the western 

Mediterranean (Ligas et al., 2011).  

 

Table 4: Growth parameters for P. longirostris in the Mediterranean literature. 

Sex 
CL∞ 

(mm) 
K year-1 Region Reference Area  

Females 37.2 0.76 
Ionian Sea 

(Kapiris et al., 

2007) Eastern and 

central 

Mediterranean 

Sea 

Males 32.2 0.68 

Females 34.7 1.05 Aegean Sea (Saros 

Bay) 

(Bilgin et al., 

2009) Males 27 1.49 

Females 32.3 0.77 
Mersin (Turkey) 

(Manaşirli et al., 

2011) Males 31.2 0.76 

Females 44 0.73 
Balearic Islande 

(Guijarro et al., 

2009) 

Western  

 

Mediterranean 

Sea 

Males 35 0.90 

Females 47 0.43 

S.E.Spain 

 

(García-

Rodríguez et al., 

2009) 
Males 36 0.49 

Females 44.48 0.54 Western Algerian 

Coast 

(Bekadja et al., 

2009) Males 34.03 0.68 

Females 40 0.60 
Tyrrhenian Sea 

(Arculeo et al., 

2014) Males 30 0.76 

combined 

sex 
52.87 0.39 

Mediterranean Coast 

of Moroco 

(Awadh and 

Aksissou, 2020) 

Females 48.80 0.60 Central Algerian 

Coast 
Present study 

Males 41.40 0.62 

 

In the present study, the length-weight 

relationships of male and female P. 

longirostris showed negative allometry 

growth. These results are similar to those 

estimated by other authors in the 

Mediterranean (Arculeo et al., 2014; 

Awadh and Aksissou, 2020; Bayhan et 

al., 2005; Bekadja et al., 2009; García-

Rodríguez et al., 2009; Kapiris et al., 

2013; Sobrino et al., 2005). It is a 

common phenomenon in Penaeidae such 

as H. sibogae (Baelde, 1994), 

P.  fissuroides (Farhana and Ohtomi, 

2017), and M. sibogae (Rahman and 

Ohtomi, 2018). 

    The asymptotic carapace length of 

P.longirostris males and females can be 

further transformed to asymptotic total 

weights (TW∞); the results obtained 

were expected because the TW∞ of 

female Penaeidae would be larger than 

those of males, making females more 

economically viable. 

     The values of natural mortality of P. 

longirostris in the study area for females 

and males respectively (0.89 yr-1, 1.04 

yr-1 ) are close to those observed on the 

west coast of Algeria and lower than 

those reported in the eastern 

Mediterranean (Table 5). Abiotic factors 

like temperature, hypoxia, and salinity, 

or biotic factors such as predation, 

disease, or restriction of food supply, can 

cause the natural mortality of Penaeidae 

shrimp to differ between regions 

(Haywood et al., 1993). Moreover, even 

small variations in the growth 

parameters may seriously distress the 

computed mortality rates, as the results 

depend on the data set used and could be 
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different in another case (Tserpes and 

Tsimenides, 2001). 

 

Table 5: Comparison of mortalities rates (M and Z) for P. longirostris in the Mediterranean 

literature. 

Sex M (year-1) Z (year-1) Region Reference Area  

Females 1.51 2.93 Aegean Sea 

(Saros Bay) 

(Bilgin et al., 

2009) Eastern 

Mediterranean Sea 

Males 1.41 3.51 

Females 1.29 3.41 
Mersin (Turkey) 

(Manaşirli et al., 

2011) Males 1.31 5.17 

combined 

sex 
0.92 4.28 

Western 

Algerian Coast 

(Bekadja et al., 

2009) 

 

Western 

Mediterranean Sea 

combined 

sex 
1.98 3.49 

Mediterranean 

Coast of 

Moroco 

(Awadh and 

Aksissou, 2020) 

Females 0.89 2.66 Central Algerian 

Coast 
Present study 

Males 1.04 2.03 

 

The total mortality rate (Z) of females is 

higher than that of males. Other authors 

explain that mortality is different by sex 

and exploitation suggests being related 

to the size of the individuals as well as 

their standard behaviour with the fishing 

activity (Conides et al., 2012). Probably 

because they require specific nutritional  

(energy, micronutrients) related with 

egg-laying. (García-Tarrasón et al., 

2015). The strategy of the females 

requires a high rate of consumption and 

large body size; these characteristics are 

associated with large clutch size. 

Nevertheless, this strategy makes the 

female relatively sensitive to food 

shortage, less mobile, and more 

vulnerable to predation due to her large 

size and many moults (Berglund, 1981), 

this will tend to reduce female 

survivorship.  

Furthermore, the values of E  (0.66 and 

0.49) for females and males 

respectively, lead to suggest a beginning 

of overfishing situation for P. 

longirostris as the parameter is 

considered optimal when its values are 

between 0.4 and 0.5 (Gulland, 1971; 

Patterson, 1992).  

     The probability of capture of 

P.longirostris in the present work 

showed a small carapace length at first 

capture for females and males, 

respectively (17.14 mm,16.30 mm). As 

well, in the western of Algerian coast, 

the estimated size for females at the first 

maturity was about 19.6 mm (Bekadja et 

al., 2009), this indicates that the 

commercial part of the catch consists of 

immature individuals. The results 

showed a smaller size at first catch than 

that observed in other studies (Sobrino et 

al., 2000; Andrade and Campos, 2002) 

who reported respectively a size at first 

capture of 19.33mm CL for a cod-end 

mesh size of 52.7mm, and 20.8–21.8 

mm CL for a cod-end mesh size of 55 

mm. Thus, increasing the mesh size of 

the cod-end would result in improved 

exploitation of the resource, which 

would increase the spawning stock 

biomass (Rinelli et al., 2005). 

     Finally, this work provides updated 

information on growth and exploitation 
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indices that would be useful to the 

fisheries biologist. The results on the 

population dynamic of P. longirostris in 

the Algerian waters can have a 

significant part in the stock assessment 

process. Thus, for sustainable 

management of the fishery, it would be 

advisable to improve the monitoring of 

landings and fishing efforts. It is also 

central to study the lesser-known 

bioeconomic aspects of this 

economically important species. 

 

Acknowledgements 

The authors would like to thank the 

marine professional of the Bouharoun 

port who collaborated during the survey 

and the biological sampling necessary 

for this study. 

 

References 

Abdel-Razek, F.A., El-Sherief, S.S., 

Taha, S.M. and Muhamad, E.G. 

2006. Some biological studies of 

Parapenaeus Longirostris (Lucas, 

1846) (Crustacea, Decapoda) in the 

Mediterranean coast of Egypt. 

Egyptian Journal of Aquatic 

Research, 31, 385–400. 

Abelló, P., Abella, A., Adamidou, A., 

Jukic-Peladic, S., Maiorano, P. and 

Spedicato, M.T., 2002. 

Geographical patterns in abundance 

and population structure of Nephrops 

norvegicus  and Parapenaeus 

longirostris (Crustacea: Decapoda) 

along the European Mediterranean 

coasts. Scientia Marina, 66, 125–141. 

DOI:10.3989/scimar.2002.66s2125. 

Andrade, H.A. and Campos, R.O., 

2002. Allometry coefficient 

variations of the length–weight 

relationship of skipjack tuna 

(Katsuwonus pelamis) caught in the 

southwest South Atlantic. Fisheries 

Research, 55, 307–312. DOI: 

10.1016/S0165-7836(01)00305-8. 

Arculeo, M., Cannizzaro, L., Lo 

Brutto, S. and Vitale, S., 2014. 

Growth and reproduction of the deep-

water rose shrimp, Parapenaeus 

longirostris (lucas, 1846) (Decapoda, 

Penaeidae), in the southern 

Tyrrhenian sea. Crustaceana, 87, 

1168–1184. DOI:10.1163/15685403-

00003334. 

Awadh, H. and Aksissou, M., 2020. 

Population dynamics and stock 

assessment of deep water rose shrimp 

Parapenaeus longirostris (Lucas, 

1846) from the Mediterranean coast 

of Morocco. Indian Journal of 

Fisheries, 67, 8–14. 

DOI:10.21077/ijf.2019.67.2.93423-

02. 

Baelde, P., 1994. Growth, mortality and 

yield-per-recruit of deep-water royal 

red prawns (Haliporoides sibogae) 

off eastern Australia, using the 

length-based MULTIFAN method. 

Marine Biology, 118, 617–625. 

DOI:10.1007/BF00347509. 

Bayhan, Y.K., Ünlüer, T. and Akkaya, 

M., 2005. Some biological aspects of 

Parapenaeus longirostris (Lucas, 

1846) (Crustacea, Decapoda) 

inhabiting the Sea of Marmara. 

Turkish Journal of Veterinary and 

Animal Sciences, 29, 853–856.  

Bekadja, I.B., Mouffok, S., Kherraz, 

A. and Boutiba, Z., 2009. Etude 

préliminaire sur la biologie et la 



                                                 Iranian Journal of Fisheries Sciences 20(5) 2021                                1438                               

dynamique des populations de la 

crevette profonde Parapenaeus 

Longirostris (Lucas, 1846) de la 

façade maritime oranaise. European 

Journal of Scientific Research, 36, 

134–144.  

Berglund, A., 1981. Sex dimorphism 

and skewed sex ratios in the prawn 

species Palaemon adspersus and P. 

squilla. Nordic Society Oikos, 36, 

158–162.  

Bilgin, S., Ozen, O., Ismen, A. and 

Ozekinci, U., 2009. Bathymetric 

distribution, seasonal growth and 

mortality of the deep-water rose 

shrimp Parapenaeus longirostris 

(Decapoda: Penaeidae) in an 

unexploited stock in Saros Bay, 

Aegean Sea. Journal of Animal and 

Veterinary Advances, 8 (11), 2404–

2417. DOI??? not available 

Conde, J.E. and Diaz, H., 1989. 

Population dynamics and life history 

of the mangrove crab Aratus pisonii 

(Brachyura, Grapsidae) in a marine 

environment. Bulletin of marine 

science, 45, 148–163.  

Conides, A.J., Nicolaidou, A., 

Apostolopoulou, M. and Thessalou-

legaki, M., 2012. Growth, mortality 

and yield of the mudprawn Upogebia 

pusilla (Petagna, 1792) (Crustacea: 

Decapoda: Gebiidea) from western 

Greece. Acta Adriatica, 53, 87–103.  

FAO, 2016. Logiciel pour la pêche et de 

l’aquaculture. FishStatJ – Logiciel 

pour Séries Chronologiques de 

Données Statistiques sur les Pêches et 

l’Aquaculture. Dans: Département 

des pêches et de l’aquaculture de la 

FAO . Rome. 2016. 

http://www.fao.org/fishery/2016. 

FAO, 2018. The State of Mediterranean 

and Black Sea Fisheries. General 

Fisheries Commission for the 

Mediterranean, Rome, 172 P.  

Farhana, Z. and Ohtomi, J., 2017. 

Growth pattern and longevity of 

Parapenaeus fissuroides Crosnier, 

1985 (Decapoda, Penaeidae) in 

Kagoshima Bay, southern Japan. 

Crustaceana, 90, 153–166. 

DOI:10.1163/15685403-00003615. 

Froese, R., 2006. Cube law, condition 

factor and weight-length 

relationships: History, meta-analysis 

and recommendations. Journal of 

Applied Ichthyology, 22, 241–253. 

DOI:10.1111/j.1439-

0426.2006.00805.x. 

Froglia, C., 1982. Contribution to the 

knowledge of the biology of 

Parapenaeus longirostris (Lucas) 

(Decapoda, Penaeidea). Quaderni del 

Laboratorio della Tecnologia di 

Pesca, 3, 163-168. 

Frontier, S., 1983. L’échantillonnage de 

la diversité spécifique. Stratégies 

d'échantillonnage en écologie, 416-

436. 

García-Rodríguez, M., Pérez Gil, J.L. 

and Barcala, E., 2009. Some 

biological aspects of Parapenaeus 

longirostris (Lucas, 1846) 

(Decapoda, Dendrobranchiata) in the 

Gulf of Alicante (S.E. Spain). 

Crustaceana, 82, 293–310. 

DOI:10.1163/156854009X409108 

García-Tarrasón, M., Bécares, J., 

Bateman, S., Arcos, J.M., Jover, L. 

and Sanpera, C., 2015. Sex-specific 

foraging behavior in response to 



1439 Fellah et al., Population dynamics of Parapenaeus longirostris (Decapoda: Penaeidae) in … 

fishing activities in a threatened 

seabird. Ecology and Evolution, 5, 

2348–2358. DOI:10.1002/ece3.1492 

Gayanilo, F.C., Sparre, P. and Pauly, 

D., 2005. FAO-ICLARM stock 

assessment tools II (FiSAT II). 

Revised version user’s guide. FAO 

Computerized Information Series 

(Fisheries), . Food and Agriculture 

Organisation of the United Nations 

(FAO)2005, 168 P.  

GFCM, 2018. GFCM Data Collection 

Reference Framework (DCRF).2018.  

Guijarro, B., Massutí, E., Moranta, J. 

and Cartes, J.E., 2009. Short spatio-

temporal variations in the population 

dynamics and biology of the deep-

water rose shrimp Parapenaeus 

longirostris (Decapoda : Crustacea) 

in the western Mediterranean. 

Scientia Marina, 73, 183–197. 

DOI:10.3989/scimar.2009.73n1183. 

Gulland, J. A., 1971. The fish resources 

of the oceans. Fishing News Books 

Ltd., Surrey, UK, 225 P. 

Haywood, M.D.E., Staples, D.J., 

Division, C. and Box, P.O., 1993. 

Field estimates of growth and 

mortality of juvenile banana prawns 

(Penaeus merguiensis). Marine 

Biology, 116, 407–416.  

Hopkins, T.S., 1985. Physics of the sea. 

Key environments: western 

mediterranean, 100–125.  

Kapiris, K., Mytilineou, C., Kavadas, 

S. and Capezzuto, F., 2007. Age and 

growth of the deep water rose shrimp 

Parapenaeus longirostris in the 

Hellenic Ionian Sea. 38th CIESM, 38, 

510. 

Kapiris, K., Markovic, O., 

Klaoudatos, D. and Djurovic, M., 

2013. Contribution to the Biology of 

Parapenaeus longirostris (Lucas, 

1846) in the South Ionian and South 

Adriatic Sea. Turkish Journal of 

Fisheries and Aquatic Sciences, 13, 

647–656. DOI:0.4194/1303-2712-

v13_4_10. 

Kilada, R. and Driscoll, J.G., 2017. 

Age determination in crustaceans: a 

review. Hydrobiologia, 799, 21–36. 

DOI:10.1007/s10750-017-3233-0. 

Le cren, E., 1951. The length-weight 

relationship and seasonal cycle in 

gonad weight and condition in the 

perch. British Ecological Society, 20, 

201–219.  

Ligas, A., Sartor, P. and Colloca, F., 

2011. Trends in population dynamics 

and fishery of Parapenaeus 

longirostris and Nephrops norvegicus 

in the Tyrrhenian Sea (NW 

Mediterranean): The relative 

importance of fishery and 

environmental variables. Marine 

Ecology, 32, 25–35. 

DOI:10.1111/j.1439-

0485.2011.00440.x. 

Manaşirli, M., Avşar, D. and Yeldan, 

H., 2011. Babadıllimanı koyu’ndaki 

(Silifke-Mersin) derinsupembe 

karidesi (Parapenaeus 

longirostris)’nin büyüme,ölüm 

oranları ve stokdan yararlanma 

düzeylerininbelirlenmesi. Ekoloji, 

38–44. 

DOI:10.5053/ekoloji.2011.795. 

MEDITS, 2017. Instruction Manual of 

Mediterranean International Bottom 

Trawl Survey.  

Nouar, A. and Maurin, C., 2001. 



                                                 Iranian Journal of Fisheries Sciences 20(5) 2021                                1440                               

Nature of and typical populations on 

the characteristic facies of substratum 

of Parapenaeus Longirostris (Lucas, 

1846) along the algerian coast. 

Crustaceana, 74, 129–135. 

DOI:10.1163/156854001505398. 

Nouar, A., Kennouche, H., Ainouche, 

N. and Cartes, J.E., 2011. 

Variabilidad temporal de la dieta de 

los Peneoideos Parapenaeus 

longirostris y Aristeus antennatus en 

Argelia (Mediterráneo 

suroccidental). Scientia Marina, 75, 

279–288. 

DOI:10.3989/scimar.2011.75n2279. 

Oh, C.W., Hartnoll, R.G. and Nash, 

R.D.M., 2001. Feeding ecology of 

the common shrimp Crangon 

crangon in Port Erin Bay, Isle of 

Man, Irish Sea. Marine Ecology 

Progress Series, 214, 211–223. 

DOI:10.3354/meps214211. 

Patterson, K., 1992. Fisheries for small 

pelagic species: an empirical 

approach to management targets. 

Reviews in Fish Biology and 

Fisheries, 2, 321–338. 

DOI:10.1007/BF00043521. 

Pauly, D. and Ingles, J., 1981. Aspects 

of the growth and natural mortality of 

exploited coral reef fishes, 89–98. 

Pauly, D., 1980. On the 

interrelationships between natural 

mortality, growth parameters, and 

mean environmental temperature in 

175 fish stocks. ICES Journal of 

Marine Science, 39, 175–192. 

DOI:10.1093/icesjms/39.2.175. 

Pauly, D., 1983. Some simple methods 

for the assessment of tropical fish 

stocks. FAO Fisheries Technica 

.Food and Agriculture Organisation 

of the United Nations (FAO), Rome, 

Italy, 52P. 

Pauly, D., Ingles, J. and Neal, R., 1984. 

Application to shrimp stocks of 

objective methods for estimation of 

growth, mortality and recruitment 

related parameters from length-

frequency data (Elefan I and II). In: 

Gulland, J. A. and Rothschild, B. J. 

(Eds.), Penaeid shrimps - Their 

biology and management. Blackwell 

Scientific Publications, Ltd., Oxford, 

UK, 220-234. 

Politou, C.Y., Maiorano, P., 

D’Onghia, G. and Mytilineou, C., 

2005. Deep-water decapod 

crustacean fauna of the Eastern 

Ionian Sea. Belgian Journal of 

Zoology, 135, 235–241.  

Ragonese, S. and Bianchini, M.L., 

2006. Trawl selectivity trials on the 

deep-water rose shrimp 

(Parapenaeus longirostris) in 

Sicilian waters. Hydrobiologia, 557, 

113–119. DOI:10.1007/s10750-005-

1314-y. 

Rahman, M.M. and Ohtomi, J., 2018. 

Recruitment, growth patterns, and 

longevity of the deep-water velvet 

shrimp Metapenaeopsis sibogae (De 

Man, 1907) (Decapoda: 

Dendrobranchiata: Penaeidae). 

Journal of Crustacean Biology, 38, 

552–562. DOI:10.1093/jcbiol/ruy064. 

Rinelli, P., Giordano, D., Perdichizzi, 

F., Greco, S. and Ragonese, S., 

2005. Trawl gear selectivity on the 

deep-water rose shrimp 

(Parapenaeus longirostris, Lucas, 

1846) in the Southern Tyrrhenian Sea 



1441 Fellah et al., Population dynamics of Parapenaeus longirostris (Decapoda: Penaeidae) in … 

(central Mediterranean). Cahiers de 

Biologie Marine, 46, 1–7.  

Schwartz, D., 1996. Statistical methods 

for the use by physicians and 

biologists, 3rd and 15thedn, 

Flammarion Medicine and Science, 

Paris, France, 306 P (In French). 

Sobrino, I., García, T. and Baro, J., 

2000. Trawl gear selectivity and the 

effect of mesh size on the deep-water 

rose shrimp (Parapenaeus 

longirostris , Lucas, 1846) fishery off 

the gulf of Cadiz (SW Spain). 

Fisheries Research, 44, 235–245. 

DOI:10.1016/S0165-7836(99)00090-9. 

Sobrino, I., Silva, C., Sbrana, M. and 

Kapiris, K., 2005. A review of the 

biology and fisheries of the deep 

water rose shrimp , Parapenaeus 

longirostris , in European Atlantic 

and Mediterranean Waters 

(Decapoda , Dendrobranchiata , 

Penaeidae ). Crustaceana, 78, 1153–

1184.  

Tserpes, G. and Tsimenides, N., 2001. 

Age, growth and mortality of 

serranus cabrilla (linnaeus, 1758) on 

the cretan shelf. Fisheries Research, 

51, 27–34. DOI:10.1016/S0165-

7836(00)00237-X. 

Von Bertalanffy, L., 1938. A 

quantitative theory of organic growth 

(inquiries on growth laws II). Human 

Biology, 10, 181–213. 

Wetherall, J.A., 1986. A new method 

for estimating growth and mortality 

paramters from lenght-frequency 

data. Fishbite, 12–14. 

Yamada, R., Kodama, K., Yamakawa, 

T., Horiguchi, T., & Aoki, I.,2007. 

Growth and reproductive biology of 

the small penaeid shrimp 

Trachysalambria curvirostris in 

Tokyo Bay. Marine Biology, 151, 

961-971. DOI 10.1007/s00227-006-

0536-5

 




