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Abstract A total of 1315 individuals were collected from Bawasalo Waters during the period March – August 2023 From the catch of fishermen with bubu naga 

fishing gear. This study aims to analyze population parameters and exploitation rate of Blue swimming crab (Portunus pelagicus) who was caught with 

a bubu naga in the waters of Bawasalo, Pangkep District, South Sulawesi.. The observed parameters include the size distribution of the carapace 
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with the ELEFAN II program. Size carapace width 6.70 cm – 13.80 cm with the highest proportion at carapace width 9.10 – 9.60 cm (19,7% ) and the 
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with a proportion of 33.31%. carapace width-weights relationship was computed as W = 0.1038L2.7334 (negative allometric), The Von Bertalanffy 
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A total of 1315 individuals were collected from Bawasalo Waters during the 
period March – August 2023 From the catch of fishermen with bubu naga 

fishing gear. This study aims to analyze population parameters and 
exploitation rate of Blue swimming crab (Portunus pelagicus) who was 

caught with a bubu naga in the waters of Bawasalo, Pangkep District, South 
Sulawesi.. The observed parameters include the size distribution of the 

carapace width , carapace width-weights relationship, Age group, Growth rate 
, total mortality rate, natural rate, fishing rate and exploitation ratio analyzed 

with the ELEFAN II program. Size carapace width 6.70 cm – 13.80 cm with 

the highest proportion at carapace width 9.10 – 9.60 cm (19,7% ) and the            

lowest carapace width is 13.3 – 13.8 cm (0,2%.) where the carapace width 
capture < 10 cm with a proportion of 66.69% and carapace width >10 cm with 

a proportion of 33.31%. carapace width-weights relationship was computed 
as W = 0.1038L2.7334 (negative allometric), The Von Bertalanffy growth 

parameters were estimated to be K = 0,41 yr-1, L maks = 15.10 cm, t0 = - 
0,723 yr, value total mortality (Z), natural mortality (M) and fishing mortality 

(F) were calculated as 2,70, 1.22, 1.48 yr-1 respectively. Exploitation rate (E 

= 0.55) indicates that the stock of P. pelagicus was slightly higher than that 
optimally exploited stock 
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INTRODUCTION 

 
 
 
 
 

 

Population parameters and exploitation ratio of blue swimming crab, Portunus  

pelagicus (Linnaeus, 1758) from the Bawasalo waters Pangkep Regency, 

South Sulawesi 

 

 

 

Blue swimming crab is widely distributed throughout Indonesia (Kusuma dan Dewi, 

2017). In several regions in Indonesia, blue swimming crab is used as one of the people's fishery 

businesses including the Thousand Islands (Agus et al., 2016), Lasongko Bay (Hamid et al., 

2015;) and Pangkep Regency (Ihsan et al., 2014; Nurdin et al., 2016) 

Pangkep Regency located in South Sulawesi has waters with considerable blue swimming 

crab (P. pelagicus) potential and became one of the important commodities. In Pangkep Regency 

itself, one of the blue swimming crab producing centers is on Salemo Island (Nurdin et al., 2016b). 

Total exports of blue swimming crab in 2020 reached 27,616,332 tons, with export value reaching 

USD 367,519,713 (KKP, 2021) is fourth in the total export value of Indonesian fishery products 

after shrimp, tuna and squid/cuttlefish/octopus 

The high export value indicates high production activities and exploitation of blue 

swimming crab, supported by open access fishing activities.   Blue swimming crab (P. pelagicus) 

is currently under considerable pressure as the volume and size of the catch decreases (Wiyono, 

2015). High fishing pressure from blue swimming crab (P. pelagicus) in some areas in Indonesia 

has led to reduced stocks (Tirtadanu, 2019).   The catch and abundance of blue swimming crab 

on Salemo Island, Pangkep Regency has decreased and affected the income of fishermen 

(Nurdin et al, 2015). Fisheries resources have seriously declined due to overfishing, illegal 

fishing activities and pollution (Lin et al., 2019) ; Mehanna et al., 2018) ; Asiedu et al., 2023) 
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MATERIALS AND METHODS 

 

 

 

 

 

 

 

Biological information and population dynamics are very important for stock estimation 

(Then et al, 2018). Information about biological aspects is a major factor for management 

purposes (Sujatha et al, 2015). For management purposes, information on fisheries biology and 

population structure is required (El-Kasheif, 2021). The sustainability of the blue swimming crab 

requires population biology information and estimating fishery stocks as a scientific basis study 

for the availability of sustainable resources (I. Maiyza et al., 2020; Froese et al, 2011). Research 

related to blue swimming crab in Pangkep Regency has been made regarding the arrest (Ihsan, 

2018). Bawasalo waters, is one of the blue swimming crab fishing areas in Pangkep Regency, 

However a study of population parameters and exploitation ratio of blue swimming crab (P. 

pelagicus) those caught with bubu naga in Bawasalo waters have not been found. Based on this, 

it is important to conduct research related to population parameters and exploitation rates which 

include the distribution of carapace width, carapace width- weight relationship, age group, growth 

rate, mortality rate dan rate of exploitation as one of the important studies in the sustainability of 

blue swimming crab resources. 

 

 

Total of 1159 blue swimming crabs (P. pelagicus) randomly drawn from March 2023 to 

August 2023 is the catch of bubu naga originating from Bawasalo Waters, Segeri District, Pangkep 

Regency (Fig. 1). Each sample of blue swimming crab measured carapace width (CW) in cm (The 

width of the blue swimming crab is measured from the longest lateral spines on the sides of its 

body) and weight (W) in g. 

 

 

Figure 1. Map of research location P. pelagicus in Bawasalo waters   

 

Length frequency data was analyzed by Bhattacharya’s method (Bhattacharya, 1967) that 

was involved in the FiSAT II software package (Gayanilo, 2005). 

The total length and body weight of fish were used for the length-weight relationship. The 

length-weight relationship was analyzed using the equation below (Ricker, 1975): 

W= aLb 

Where, W = Total body weight of the fish (g); L = Total carapace width (cm); "a" = 

Regression constant, and "b" = Koefisien regresi; Value "b" provide information about the type of 

fish growth. The degree of association between length-weight variables is calculated by the 

correlation coefficient (R2), and the degree of its statistical significance is assessed following the 

method indicated by Santos et al. (2002), as follows: 

Log W = Log a + b Log TL 

If b = 3, The growth is isometric, b ≠ 3, The growth is allometric (allometric negative if b 

< 3 and allometric positive if b > 3). 
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RESULTS 

 

 

 

 

 

 

Growth parameters follow the growth function of Von Bertalanffy (VBGF) including 

growth rate (K) and asymptotic length (L∞) with equations. 

 

Where, Lt is the average length at time (or age) t, L maks; is the asymptotic mean length; 

K is the coefficient of growth rate (per year), t; represents time or age. The theoretical age at zero 

length (t0) follows the equation shown by Pauly (1979), as follows: 

Log 10 (-t0) = -0.3922 – 0.2752 log 10 L∞ - 1.038log 10 K 

Estimation of total mortality (Z) was carried out by the length converted catch curve 

method (Pauly, 1983). Natural mortality rate (M) = Log M = -0.0066 – 0.279 log L∞ + 0.6543 

log K + 0.4634 log T (Pauly, 1980), with a flat temperature of 300 C. Fishing mortality rate (F)= 

Z-M. Exploitation rate using equations Gulland (1971), E = F/Z 

Long was first caught allegedly based on probabilitas fishing cumulative against the 

middle of the width class. From the resulting curve, Long first caught (Lc50) which is defined as 

the average total length where 50% of the fish are caught, taken according to the cumulative 

probability at 50%. This procedure follows the method by Beverton dan Holt (1956) dan Sparre 

dan Venema (1998), as follows : 

Lc50 = [TL – K(TL∞ – TL‟)]/ Z 

Where , Lc50 is the first length, and T times caught where L 'is the average length of fish 

in the catch sample. Moreover, length at 75 and 95% fishing correlates with cumulative probability 

at 75 and 95%, respectively, as shown by Pauly (1983). 

The result per recruit (Y / R) is determined according to the formula developed by 

Beverton dan Holt (1957), dan hasil relatif per rekrut (Y / R0) dihitung menurut Pauly dan 

Soriano (1986). 

Data analysis 

The FiSAT II tool was used to assess the population parameters, such asymptotic length 

(L∞), growth rate (K), natural mortality rate (M), fishing mortality rate (F), exploitation ratio (E), 

and relative yield per recruit indicators of samples from the assessed fish species encountered 

during the study period (Gayanilo et al. 2005) 

 

Carapace width distribution 

Carapace width distribution of blue swimming crab carapace (P. pelagicus) during the 

study from March 2023-August 2023, Who was caught with the bubu naga in Bawasalo waters 

Pangkep Regency to 1315 individuals on the group width carapace 6,70 cm – 13,80 cm, with the 

highest proportion at carapace width 9.10 – 9.60 cm (19,7% ) and the lowest carapace width is 

13.3 – 13.8 cm (0,2%.) (Fig. 2). 

 
Fig (2). Carapace width distribution of blue swimming crabs (P. pelagicus) 

in Bawasalo Waters 
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Carapace Width-weight relationship 

The carapace width and weight relationship for males, females and combined sexes of P. 

pelagicus was described by equation as : W= 0.1052L2.7245 (R2 = 7478), (Fig 3) 

 
Fig (3). Width-weight Relationship of blue swimming crab (P. pelagicus) 

in Bawasalo waters 

 
Age Group 

Cohort analysis with Battacahrya's method P. Pelagicus Consists of 3 age groups is shown 

in Fig (4). Three cohort group were identified at length 8.66 sd 0.67, 10.27 sd 0.93, 12.16 sd 0.21 

cm 

Fig (4). Cohort groups by Bhattacharya's methode in Bawasalo Waters 

Growth parameters 

Estimated values of growth parameters were analyzed using the FISAT II program, The 

results of the analysis of the growth parameters estimation with the formula von Bertalannffy of 

blue swimming crab P. pelagicus including maximum length (L∞), growth coefficient (K) and age 

at birth (t0) that is L∞ = 15.1 cm, K = 0.41 per month and t0 = -0.48 (Fig 5). 

 
Fig. (5). Growth curve of Von Bertalanffy blue swimming crab (P. pelagicus) in 

Bawasalo waters 

 
Moralities and exploitation ratio 

Mortality analysis based length-converted catch curve (Fig. 6) obtained total mortality 

rate, natural mortality, fishing mortality dan exploitation ratio blue swimming crab (P. pelagicus). 

 
Fig. (6). Growth curve of Von Bertalanffy blue swimming crabs (P. pelagicus) 

in Bawasalo Waters 

 

The total mortality (Z) was 2.70 yr-1, natural mortality (M) and fishing mortality (F) was 

1.22 yr-1 and 1.48 yr-1 and the exploitation ratio was 0.55 (Table 1). 

 
Table 1. Value of population paramters blue swimming crab (P. pelagicus) 

in Bawasalo waters 

 

 

Length at first capture 

The length first capture (Lc50) is 10.92 cm. Length of catch probability 25% (Lc25) and 

75% (Lc75) as 10.53 cm dan 11.22 cm (Fig. 7). 
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Fig. (7). Probability of capture 

 
Yield per recruit (Y/R), and relative yield per recruit (Y’/R) 

The yield per recruit (Y/R) for P. pelagicus was 20.6 gr pada current level mortality (F cur) 

4.8 yr-1 (Fig 8). Relative yield per Y'/R recruit for different exploitation ratio (Fig 9). From this 

curve, the maximum Y'/R is found at the exploitation ratio (Emax) = 0,50. The exploitation ratio 

E = 0.3.. would give the maximum Y/R’ results in the protection of about 50% of the stock biomass 

 
Fig. (8). Yield per recruit, biomass per recruit of blue swimming crab (P. pelagicus) 

in Bawasalo waters 

 

Fig. (9). Relative yield per recruit and relative biomass per recruit in relation to 

different exploitation ratio of P.pelagicus in Bawasalo Waters 

 

  DISCUSSION  

Carapace width distribution of blue swimming crab (P. pelagicus) during the study that is 

6,70 cm – 13,80 cm, where the size of the carapace width < 10 cm as 66,69% and carapace width 

>10 cm as 33,31%. Research results Ihsan (2018) in Pangkep's waters finding the dominant class 

interval males blue swimming crab on size 112-123 mm with a frequency of 265 heads (31,77%) 

and blue swimming crab females at intervals of classes 100-111 mm with a frequency of 223 heads 

(26,74%). Research results Abdul Hamid (2019) in Lasongko Bay shows carapace width on male 

blue swimming crab ranges from 4.1 cm -12.4 cm. Size of P. pelagicus obtained in Kwandang 

waters ranges from 7.0 – 17.5 cm (Tirtadanu et al., 2019). Blue swimming crab catches obtained 

in Gresik and Lamongan dominated by the size class of carapace width of 11-12 cm and weight 

70-90 g. The carapace width distribution shows that the carapace width capture >10 cm is 94%) 

(Rahman et al., 2019). Crab populations in coastal waters of the northern Persian Gulf, Iran 

dominated by adult crabs (carapace width >100 mm) from December to May, juvenile crabs are 

dominant from June to October (Safaie et al., 2015). The width of the crab carapace ranges from 

60-150 mm (males) and 50-145 mm (females). The total weight males ranges to 48.0-275.50 g and 

females from 39.50 to 255.20 g (Hosseini et al., 2012). 

The length-weight relationship is one of the most important biological characters of fishes 

where weight of the fish increases as a function of its length (Abeer et al, 2022). Fig (3) 

exponent value (b) different to 3, this means the increase in carapace width is not as fast as the 

increase in weight. Coefficient b of 2.7344 shows growth allometrik negatif (P<0,05). 

The same research was obtained Muhsoni et al (2009) in Bangkalan-Madura Waters, both 

males and females b<3. The same results were also obtained in the study (Kanedi, 2020) in the 

East Lampung Waters. The results are different from (Ningrum, 2015) which shows a value of 

b>3 (Allometrik positif) in the waters of Betahwalang and also at TPI Bulu, Jepara with growth 

pattern allometric positif (Iksanti, 2022). 

Carapace width-total weight relationship showed positive allometric growth (b-value= 

3.10)(El-Kasheif, 2021). Afzaal (2018) reports the carapace length-weight of separate sexes (male 
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and female) of P. pelagicus were also calculated as W = 0.967L2.91 (R2 = 0.874) and carapace 

width-weight were as W = 0.8138L2.95 (R2 = 0.882). 

Blue swimming crab male and female crabs found in Bone waters consists of 1-3 cohorts 

(Kembaren et al., 2012). The existence of cohort differences is suspected of subpopulation 

changes as a result of fishing pressure where fishing pressures of the sub population is decreasing 

(Ernaningsih et al., 2022). 

Value of the growth parameter Von Bertalanffy predicting the relationship between Fish 

stock estimation and fisheries resource management (Abeer et al, 2022). The value of K indicates 

the growth rate blue swimming crab slow and takes a long time to reach its maximum length. 

Different growth coefficients in crustaceans can be due to several factors that is age, genetics, and 

seasons that affect water temperature (Sara et al., 2016). 

Results of research on growth parameters of blue swimming crab (P. pelagicus) At 

different locations and times show different values (Table. 2). 

 
Table 2. Growth parameter of blue swimming crabs (P. pelagicus) at different locations and 

times. 

 
Total mortality rate (Z), natural mortality (M) dan fishing mortality (F) this study is lower 

than obtained by Iksanti, et al (2022). found a blue swimming crab landed at TPI Jepara at total 

mortality rate (Z) 2.99/year, natural mortality (M) 1,31/year dan fishing mortality (F) sebesar 

1,68/year. Total mortality rate (Z), natural mortality (M) and fishing mortality (F) of P. pelagicus 

caught in Bardawil Wetland, Egypt 4.68/year, 2.25/year and 2.43/year respectively (El-Betar, 

2022). The total mortality, natural mortality and capture mortality rates of P. pelagicus found in 

Egypt's Red Sea waters were 2,929/year, 1,285/year and 1,644/year, respectively (El-Kasheif, 

2021).   Fish species are more susceptible to activities fishing rather than deaths caused naturally 

by predation, competition, and disease (Ofori-Danson et al, 2021). The exploitation pressure of a 

fishing area can also be related to the parameters the dynamics of the fish population (Ernaningsih 

et al, 2022) 

The ratio of exploitation is very important to estimate the state of the stock is optimal, 

under exploitation or over exploitation (Mehanna et al., 2019). The ratio of exploitation of P. 

pelagicus found in this study in Bawasalo waters Pangkep Regency of 0.55 indicates that 

exploitation ratio exceeds the optimal limit (MSY). The results of interviews with local fishermen 

that the capture of blue swimming crab the intensity is quite high where fishermen catch every day 

using several types of fishing gear. In the Tiworo Strait shows that the population of blue 

swimming crab in the category of moderate exploitation (Permatahati et al, 2020). 

 

  CONCLUSION  

Distribution carapace width 6.70 cm – 13.80 cm with the highest proportion at carapace 

width 9.10 – 9.60 cm (19,7% ) and the lowest carapace width is 13.3 – 13.8 cm (0,2%.) where the 

carapace width capture < 10 cm with a proportion of 66.69% and carapace width >10 cm with a 
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proportion of 33.31%. carapace width-weights relationship was computed as W = 0.1038L2.7334 

(negative allometric), the growth rate is low, the mortality rate of arrest is greater than the natural 

mortality rate and the exploitation ratio at limit of maksimal eksploitation (MSY) . 
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Fig (1). Map of research location P. pelagicus in Bawasalo waters 

 

Fig (2). Carapace width distribution of blue swimming crabs (P. pelagicus) in 

Bawasalo Waters 
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Fig (3). Width-weight Relationship of blue swimming crab (P. pelagicus) 

in Bawasalo waters 

 
Fig (4). Cohort groups by Bhattacharya's methode in Bawasalo Waters 

 

Fig. (5). Growth curve of Von Bertalanffy blue swimming crab (P. pelagicus) in 

Bawasalo waters 



 

 

 

 
Fig. (6). Growth curve of Von Bertalanffy blue swimming crabs (P. pelagicus) 

in Bawasalo Waters 

 
 

 

Fig. (7). Probability of capture 

 
Fig. (8). Yield per recruit, biomass per recruit of blue swimming crab (P. pelagicus) 

in Bawasalo waters 



 

 

 

 

 
 

 

Fig. (9). Relative yield per recruit and relative biomass per recruit in relation to 

different exploitation ratio of P.pelagicus in Bawasalo Waters 
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INTRODUCTION  

 

Blue swimming crab is widely distributed throughout Indonesia (Kusuma dan 

Dewi, 2017). In several regions in Indonesia, blue swimming crab is used as one of the 

people's fishery businesses including the Thousand Islands (Agus et al., 2016), 
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A total of 1315 individuals were collected from Bawasalo Waters during the 

period March – August 2023 From the catch of fishermen with bubu naga 

fishing gear. This study aims to analyze population parameters and 

exploitation rate of Blue swimming crab (Portunus pelagicus) who was 

caught with a bubu naga in the waters of Bawasalo, Pangkep District, South 

Sulawesi.. The observed parameters include the size distribution of the 

carapace width , carapace width-weights relationship, Age group, Growth 

rate , total mortality rate, natural rate, fishing rate and exploitation ratio 

analyzed with the ELEFAN II program. Size carapace width 6.70 cm – 

13.80 cm with the highest proportion at carapace width 9.10 – 9.60 cm 

(19,7% ) and the lowest carapace width is 13.3 – 13.8 cm (0,2%.)  where the 

carapace width capture < 10 cm with a proportion of 66.69% and carapace 

width >10 cm with a proportion of 33.31%. carapace width-weights 

relationship was computed as W = 0.1038L2.7334 (negative allometric), The 

Von Bertalanffy growth parameters were estimated to be K = 0,41 yr-1, L 

maks = 15.10 cm, t0 = -0,723 yr, value  total mortality (Z), natural mortality 

(M) and fishing mortality (F) were calculated as 2,70, 1.22, 1.48 yr-1 

respectively.  Exploitation rate (E = 0.55) indicates that the stock of  P. 

pelagicus was slightly higher than that  optimally exploited stock 
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Lasongko Bay (Hamid et al., 2015;) and Pangkep Regency (Ihsan et al., 2014; Nurdin 

et al., 2016). 

Pangkep Regency located in South Sulawesi has waters with considerable blue 

swimming crab (P. pelagicus)  potential and became one of the important commodities. 

In Pangkep Regency itself, one of the blue swimming crab producing centers is on 

Salemo Island (Nurdin et al., 2016b). Total exports of blue swimming crab in 2020 

reached 27,616,332 tons, with export value reaching USD 367,519,713 (KKP, 2021) is 

fourth in the total export value of Indonesian fishery products after shrimp, tuna and 

squid / cuttlefish / octopus.  

The high export value indicates high production activities and exploitation of blue 

swimming crab, supported by open access fishing activities.  Blue swimming crab (P. 

pelagicus) is currently under considerable pressure as the volume and size of the catch 

decreases (Wiyono, 2015). High fishing pressure from blue swimming crab (P. 

pelagicus) in some areas in Indonesia has led to reduced stocks (Tirtadanu, 2019).  

The catch and abundance of blue swimming crab on Salemo Island, Pangkep Regency 

has decreased and affected the income of fishermen (Nurdin et al, 2015). Fisheries 

resources have seriously declined due to overfishing, illegal fishing activities and 

pollution (Lin et al., 2019) ; Mehanna et al., 2018) ; Asiedu et al., 2023).  

Biological information and population dynamics are very important for stock 

estimation (Then et al, 2018). Information about biological aspects is a major factor for 

management purposes (Sujatha et al, 2015). For management purposes, information on 

fisheries biology and population structure is required (El-Kasheif, 2021). The 

sustainability of the blue swimming crab requires population biology information and 

estimating fishery stocks as a scientific basis study for the availability of sustainable 

resources (I. Maiyza et al., 2020; Froese et al, 2011). Research related to blue 

swimming crab in Pangkep Regency has been made regarding the arrest (Ihsan, 2018).  

Bawasalo waters, is one of the blue swimming crab fishing areas in Pangkep Regency, 

However a study of population parameters and exploitation ratio of blue swimming crab 

(P. pelagicus) those caught with bubu naga in Bawasalo waters have not been found. 

Based on this, it is important to conduct research related to population parameters and 

exploitation rates which include the distribution of carapace width, carapace width- 

weight relationship, age group, growth rate, mortality rate dan rate of exploitation as one 

of the important studies in the sustainability of blue swimming crab resources. 
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MATERIALS AND METHODS  

 

Total of 1159 blue swimming crabs (P. pelagicus) randomly drawn from March 

2023 to August 2023 is the catch of bubu naga originating from Bawasalo Waters, Segeri 

District, Pangkep Regency (Fig. 1). Each sample of blue swimming crab measured 

carapace width (CW) in cm (The width of the blue swimming crab is measured from the 

longest lateral spines on the sides of its body) and weight (W) in g. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Map of research location P. pelagicus in Bawasalo waters 

Length frequency data was analyzed by Bhattacharya’s method (Bhattacharya, 

1967) that was involved in the FiSAT II software package (Gayanilo, 2005).  

The total length and body weight of fish were used for the length-weight 

relationship. The length-weight relationship was analyzed using the equation below 

(Ricker, 1975):  

W= aLb 

Where, W = Total body weight of the fish (g); L = Total carapace width (cm); "a" = 

Regression constant, and "b" = Koefisien regresi; Value "b" provide information about 

the type of fish growth. The degree of association between length-weight variables is 

calculated by the correlation coefficient (R2), and the degree of its statistical significance 

is assessed following the method indicated by Santos et al. (2002), as follows: 

Log W = Log a + b Log TL 

If b = 3, The growth is isometric, b ≠ 3, The growth is allometric (allometric negative if b 

< 3 and allometric positive if b > 3). 

Growth parameters follow the growth function of Von Bertalanffy (VBGF) including 

growth rate (K) and asymptotic length (L∞) with equations. 
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Where, Lt is the average length at time (or age) t, L maks; is the asymptotic mean length; 

K is the coefficient of growth rate (per year), t; represents time or age. The theoretical age 

at zero length (t0) follows the equation shown by Pauly (1979), as follows: 

                        Log 10 (-t0) = -0.3922 – 0.2752 log 10 L∞ - 1.038log 10 K 

Estimation of total mortality (Z) was carried out by the length converted catch curve 

method (Pauly, 1983). Natural mortality rate (M) = Log M = -0.0066 – 0.279 log L∞ + 

0.6543 log K + 0.4634 log T (Pauly, 1980), with a flat temperature of 300 C.  Fishing 

mortality rate (F)= Z-M. Exploitation rate using equations Gulland (1971), E = F/Z 

Long was first caught allegedly based on probabilitas fishing cumulative  against the 

middle of the width class. From the resulting curve, Long first caught (Lc50) which is 

defined as the average total length where 50% of the fish are caught, taken according to 

the cumulative probability at 50%. This procedure follows the method by Beverton dan 

Holt (1956) dan Sparre dan Venema (1998), as follows : 

Lc50 = [TL – K(TL∞ – TL‟)]/ Z 

Where , Lc50 is the first length, and T times caught where L 'is the average length of fish 

in the catch sample. Moreover, length at 75 and 95% fishing correlates with cumulative 

probability at 75 and 95%, respectively, as shown by Pauly (1983). 

The result per recruit (Y / R) is determined according to the formula developed by 

Beverton dan Holt (1957), dan hasil relatif per rekrut (Y / R0) dihitung menurut Pauly 

dan Soriano (1986). 

Data analysis 

The FiSAT II tool was used to assess the population parameters, such asymptotic length 

(L∞), growth rate (K), natural mortality rate (M), fishing mortality rate (F), exploitation 

ratio (E), and relative yield per recruit indicators of samples from the assessed fish 

species encountered during the study period (Gayanilo et al. 2005) 

 

RESULTS  

 

Carapace width distribution 

Carapace width distribution of blue swimming crab carapace (P. pelagicus) 

during the study from March 2023-August 2023, Who was caught with the bubu naga in 

Bawasalo waters Pangkep Regency to 1315 individuals on the group width  carapace 6,70 

cm – 13,80 cm, with the highest proportion at carapace width 9.10 – 9.60 cm (19,7% ) 

and the lowest carapace width is 13.3 – 13.8 cm (0,2%.) (Fig. 2). 
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Fig (2).   Carapace width distribution of  blue swimming crabs (P. pelagicus) 

in Bawasalo Waters 

 

Carapace Width-weight relationship 

                    The carapace width  and weight relationship for males, females and combined 

sexes of P. pelagicus was described by equation as : W= 0.1052L2.7245 (R2 = 7478), (Fig 

3). 

 

 

 

 

 

 

  

 

 

 

 

Fig  (3).  Width-weight Relationship of blue swimming crab (P. pelagicus) 

in Bawasalo waters 

 

Age Group 

                              Cohort analysis with Battacahrya's method P. Pelagicus Consists of 3 age groups 

is shown in Fig (4).  Three cohort group were identified at length 8.66 sd 0.67, 10.27 sd 

0.93, 12.16 sd 0.21 cm 
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Fig (4).  Cohort groups by Bhattacharya's methode in Bawasalo Waters 

 

Growth parameters 

Estimated values of growth parameters were analyzed using the FISAT II 

program, The results of the analysis of the growth parameters estimation with the formula 

von Bertalannffy of blue swimming crab P. pelagicus including maximum length (L∞), 

growth coefficient (K) and age at birth (t0) that is  L∞ = 15.1 cm, K = 0.41 per month and 

t0 = -0.48 (Fig 5). 

 

 

 

 

 

 

 

 

 

 

 

Fig. (5).  Growth curve of Von Bertalanffy blue swimming crab (P. pelagicus) in 

Bawasalo waters 

 

Moralities and exploitation ratio 

Mortality analysis based length-converted catch curve (Fig. 6) obtained  total 

mortality rate,  natural mortality, fishing  mortality dan exploitation ratio blue swimming 

crab (P. pelagicus).  
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Fig. (6).  Growth curve of Von Bertalanffy blue swimming crabs (P. pelagicus) 

in Bawasalo Waters 

 

The total mortality (Z) was 2.70 yr-1, natural mortality  (M) and fishing mortality (F) was 

1.22 yr-1 and 1.48 yr-1 and the exploitation ratio was 0.55 (Table 1). 

 

Table 1. Value of population paramters blue swimming crab (P. pelagicus) 

in Bawasalo waters 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Length at first capture  

  The length first capture (Lc50) is 10.92 cm.  Length of catch probability 25% (Lc25) 

and 75% (Lc75) as 10.53 cm dan 11.22 cm (Fig. 7). 
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Fig. (7). Probability of capture 
 

Yield per recruit (Y/R), and relative yield per recruit (Y’/R)  

The yield per recruit (Y/R) for P. pelagicus was 20.6 gr pada current level 

mortality (F cur)  4.8 yr-1 (Fig 8).  Relative yield per Y'/R recruit for different 

exploitation ratio (Fig 9). From this curve, the maximum Y'/R is found at the exploitation 

ratio (Emax) = 0,50. The exploitation ratio E = 0.3.. would give the maximum Y/R’ 

results in the protection of about 50% of the stock biomass 

 

 

 

 

 

 

 

 

 
 

Fig. (8). Yield per recruit, biomass per recruit of blue swimming crab (P. pelagicus) 

in Bawasalo waters 

 

 

 

 

 

 

 

 

 

 

Fig. (9). Relative yield per recruit and relative biomass per recruit in relation to   

different exploitation ratio of  P.pelagicus in Bawasalo Waters 
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DISCUSSION 

 

Carapace width distribution of blue swimming crab (P. pelagicus) during the study 

that is  6,70 cm – 13,80 cm, where the size of the carapace width < 10 cm as 66,69% and 

carapace width >10 cm as 33,31%.  Research results Ihsan (2018) in Pangkep's waters 

finding the dominant class interval males blue swimming crab on size 112-123 mm with 

a frequency of 265 heads (31,77%) and blue swimming crab females at intervals of 

classes 100-111 mm with a frequency of 223 heads (26,74%). Research results Abdul 

Hamid (2019) in Lasongko Bay shows carapace width on male blue swimming crab 

ranges from 4.1 cm -12.4 cm. Size of P. pelagicus obtained in Kwandang waters ranges 

from 7.0 – 17.5 cm  (Tirtadanu et al., 2019).  Blue swimming crab catches obtained in 

Gresik and Lamongan dominated by the size class of carapace width of 11-12 cm and 

weight 70-90 g. The carapace width distribution shows that the carapace width capture 

>10 cm is 94%) (Rahman et al., 2019).  Crab populations in coastal waters of the 

northern Persian Gulf, Iran dominated by adult crabs (carapace width >100 mm) from 

December to May, juvenile crabs are dominant from June to October (Safaie et al., 

2015). The width of the crab carapace ranges from 60-150 mm (males) and 50-145 mm 

(females). The total weight males ranges to 48.0-275.50 g and females from 39.50 to 

255.20 g (Hosseini et al., 2012).  The length-weight relationship is one of the most 

important biological characters of fishes where weight of the fish increases as a function 

of its length (Abeer et al, 2022). Fig (3) exponent value (b) different to 3, this means the 

increase in carapace width is not as fast as the increase in weight. Coefficient b of 2.7344 

shows growth allometrik negatif (P<0,05).  

The same research was obtained Muhsoni et al (2009) in Bangkalan-Madura 

Waters, both males and females b<3.  The same results were also obtained in the study 

(Kanedi, 2020) in the East Lampung Waters.  The results are different from (Ningrum, 

2015) which shows a value of b>3 (Allometrik positif) in the waters of Betahwalang and 

also at TPI Bulu, Jepara with growth pattern  allometric positif (Iksanti, 2022). Carapace 

width-total weight relationship showed positive allometric growth (b-value= 3.10)(El-

Kasheif, 2021). Afzaal (2018) reports the carapace length-weight of separate sexes (male 

and female) of  P. pelagicus were also calculated as W = 0.967L2.91 (R2 = 0.874) and 

carapace width-weight were as W = 0.8138L2.95 (R2 = 0.882).  

Blue swimming crab male and female crabs found in Bone waters consists of 1-3 

cohorts (Kembaren et al., 2012).  The existence of cohort differences is suspected of 

subpopulation changes as a result of fishing pressure where fishing pressures of the sub 

population is decreasing (Ernaningsih et al., 2022). 

Value of the growth parameter Von Bertalanffy predicting the relationship 

between Fish stock estimation and fisheries resource management (Abeer et al, 2022).  

The value of K indicates the growth rate blue swimming crab slow and takes a long time 

to reach its maximum length. Different growth coefficients in crustaceans can be due to 

several factors that is age, genetics, and seasons that affect water temperature (Sara et al., 
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2016).  Results of research on growth parameters of blue swimming crab (P. pelagicus) 

At different locations and times show different values (Table. 2). 

 

Table 2. Growth parameter of blue swimming crabs (P. pelagicus) at different 

locations and times. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Total mortality rate (Z), natural mortality (M) dan fishing mortality (F) this study is 

lower than obtained by Iksanti, et al (2022). found a blue swimming crab landed at TPI 

Jepara at total mortality rate (Z) 2.99/year, natural mortality (M) 1,31/year dan fishing 

mortality (F) sebesar 1,68/year.  Total mortality rate (Z), natural mortality (M) and 

fishing mortality (F) of P. pelagicus caught in Bardawil Wetland, Egypt 4.68/year, 

2.25/year and 2.43/year respectively (El-Betar, 2022).  The total mortality, natural 

mortality and capture mortality rates  of P. pelagicus found in Egypt's Red Sea waters 

were 2,929/year, 1,285/year and 1,644/year, respectively (El-Kasheif, 2021).  Fish 

species are more susceptible to activities fishing rather than deaths caused naturally by 

predation, competition, and disease (Ofori-Danson et al, 2021). The exploitation 

pressure of a fishing area can also be related to the parameters the dynamics of the fish 

population (Ernaningsih et al, 2022).  

The ratio of exploitation is very important to estimate the state of the stock is 

optimal, under exploitation or over exploitation (Mehanna et al., 2019). The ratio of 

exploitation of P. pelagicus found in this study in Bawasalo waters Pangkep Regency of 

0.55 indicates that exploitation ratio exceeds the optimal limit (MSY). The results of 

interviews with local fishermen that the capture of blue swimming crab the intensity is 

quite high where fishermen catch every day using several types of fishing gear. In the 

Tiworo Strait shows that the population of blue swimming crab in the category of 

moderate exploitation (Permatahati et al, 2020).  
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CONCLUSION 

 

Distribution carapace width 6.70 cm – 13.80 cm with the highest proportion at 

carapace width 9.10 – 9.60 cm (19,7% ) and the lowest carapace width is 13.3 – 13.8 cm 

(0,2%.)  where the carapace width capture < 10 cm with a proportion of 66.69% and 

carapace width >10 cm with a proportion of 33.31%. carapace width-weights relationship 

was computed as W = 0.1038L2.7334 (negative allometric),  the growth rate is low, the 

mortality rate of arrest is greater than the natural mortality rate and the exploitation ratio 

at limit of maksimal eksploitation (MSY) .   
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INTRODUCTION  

 

Blue swimming crab is widely distributed throughout Indonesia (Kusuma dan 

Dewi, 2017). In several regions in Indonesia, blue swimming crab is used as one of the 

people's fishery businesses including the Thousand Islands (Agus et al., 2016), 

Lasongko Bay (Hamid et al., 2015;) and Pangkep Regency (Ihsan et al., 2014; Nurdin 

et al., 2016). 

Pangkep Regency located in South Sulawesi has waters with considerable blue 

swimming crab (P. pelagicus)  potential and became one of the important commodities. 

In Pangkep Regency itself, one of the blue swimming crab producing centers is on 
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A total of 1315 individuals were collected from Bawasalo Waters during the 

period March – August 2023 From the catch of fishermen with bubu naga 

fishing gear. This study aims to analyze population parameters and 

exploitation rate of Blue swimming crab (Portunus pelagicus) who was 

caught with a bubu naga in the waters of Bawasalo, Pangkep District, South 

Sulawesi.. The observed parameters include the size distribution of the 

carapace width , carapace width-weights relationship, Age group, Growth 

rate , total mortality rate, natural rate, fishing rate and exploitation ratio 

analyzed with the ELEFAN II program. Size carapace width 6.70 cm – 

13.80 cm with the highest proportion at carapace width 9.10 – 9.60 cm 

(19,7% ) and the lowest carapace width is 13.3 – 13.8 cm (0,2%.)  where the 

carapace width capture < 10 cm with a proportion of 66.69% and carapace 

width >10 cm with a proportion of 33.31%. carapace width-weights 

relationship was computed as W = 0.1038L2.7334 (negative allometric), The 

Von Bertalanffy growth parameters were estimated to be K = 0,41 yr-1, L 

maks = 15.10 cm, t0 = -0,723 yr, value  total mortality (Z), natural mortality 

(M) and fishing mortality (F) were calculated as 2,70, 1.22, 1.48 yr-1 

respectively.  Exploitation rate (E = 0.55) indicates that the stock of  P. 

pelagicus was slightly higher than that  optimally exploited stock 
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Salemo Island (Nurdin et al., 2016b). Total exports of blue swimming crab in 2020 

reached 27,616,332 tons, with export value reaching USD 367,519,713 (KKP, 2021) is 

fourth in the total export value of Indonesian fishery products after shrimp, tuna and 

squid / cuttlefish / octopus.  

The high export value indicates high production activities and exploitation of blue 

swimming crab, supported by open access fishing activities.  Blue swimming crab (P. 

pelagicus) is currently under considerable pressure as the volume and size of the catch 

decreases (Wiyono, 2015). High fishing pressure from blue swimming crab (P. 

pelagicus) in some areas in Indonesia has led to reduced stocks (Tirtadanu, 2019).  

The catch and abundance of blue swimming crab on Salemo Island, Pangkep Regency 

has decreased and affected the income of fishermen (Nurdin et al, 2015). Fisheries 

resources have seriously declined due to overfishing, illegal fishing activities and 

pollution (Lin et al., 2019) ; Mehanna et al., 2018) ; Asiedu et al., 2023).  

Biological information and population dynamics are very important for stock 

estimation (Then et al, 2018). Information about biological aspects is a major factor for 

management purposes (Sujatha et al, 2015). For management purposes, information on 

fisheries biology and population structure is required (El-Kasheif, 2021). The 

sustainability of the blue swimming crab requires population biology information and 

estimating fishery stocks as a scientific basis study for the availability of sustainable 

resources (I. Maiyza et al., 2020; Froese et al, 2011). Research related to blue 

swimming crab in Pangkep Regency has been made regarding the arrest (Ihsan, 2018).  

Bawasalo waters, is one of the blue swimming crab fishing areas in Pangkep Regency, 

However a study of population parameters and exploitation ratio of blue swimming crab 

(P. pelagicus) those caught with bubu naga in Bawasalo waters have not been found. 

Based on this, it is important to conduct research related to population parameters and 

exploitation rates which include the distribution of carapace width, carapace width- 

weight relationship, age group, growth rate, mortality rate dan rate of exploitation as one 

of the important studies in the sustainability of blue swimming crab resources. 

 

MATERIALS AND METHODS  

 

Total of 1159 blue swimming crabs (P. pelagicus) randomly drawn from March 

2023 to August 2023 is the catch of bubu naga originating from Bawasalo Waters, Segeri 

District, Pangkep Regency (Fig. 1). Each sample of blue swimming crab measured 

carapace width (CW) in cm (The width of the blue swimming crab is measured from the 

longest lateral spines on the sides of its body) and weight (W) in g. 
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Figure 1. Map of research location P. pelagicus in Bawasalo waters 

Length frequency data was analyzed by Bhattacharya’s method (Bhattacharya, 

1967) that was involved in the FiSAT II software package (Gayanilo, 2005).  

The total length and body weight of fish were used for the length-weight 

relationship. The length-weight relationship was analyzed using the equation below 

(Ricker, 1975):  

W= aLb 

Where, W = Total body weight of the fish (g); L = Total carapace width (cm); "a" = 

Regression constant, and "b" = Koefisien regresi; Value "b" provide information about 

the type of fish growth. The degree of association between length-weight variables is 

calculated by the correlation coefficient (R2), and the degree of its statistical significance 

is assessed following the method indicated by Santos et al. (2002), as follows: 

Log W = Log a + b Log TL 

If b = 3, The growth is isometric, b ≠ 3, The growth is allometric (allometric negative if b 

< 3 and allometric positive if b > 3). 

Growth parameters follow the growth function of Von Bertalanffy (VBGF) including 

growth rate (K) and asymptotic length (L∞) with equations. 

                                                
Where, Lt is the average length at time (or age) t, L maks; is the asymptotic mean length; 

K is the coefficient of growth rate (per year), t; represents time or age. The theoretical age 

at zero length (t0) follows the equation shown by Pauly (1979), as follows: 

                        Log 10 (-t0) = -0.3922 – 0.2752 log 10 L∞ - 1.038log 10 K 

Estimation of total mortality (Z) was carried out by the length converted catch curve 

method (Pauly, 1983). Natural mortality rate (M) = Log M = -0.0066 – 0.279 log L∞ + 
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0.6543 log K + 0.4634 log T (Pauly, 1980), with a flat temperature of 300 C.  Fishing 

mortality rate (F)= Z-M. Exploitation rate using equations Gulland (1971), E = F/Z 

Long was first caught allegedly based on probabilitas fishing cumulative  against the 

middle of the width class. From the resulting curve, Long first caught (Lc50) which is 

defined as the average total length where 50% of the fish are caught, taken according to 

the cumulative probability at 50%. This procedure follows the method by Beverton dan 

Holt (1956) dan Sparre dan Venema (1998), as follows : 

Lc50 = [TL – K(TL∞ – TL‟)]/ Z 

Where , Lc50 is the first length, and T times caught where L 'is the average length of fish 

in the catch sample. Moreover, length at 75 and 95% fishing correlates with cumulative 

probability at 75 and 95%, respectively, as shown by Pauly (1983). 

The result per recruit (Y / R) is determined according to the formula developed by 

Beverton dan Holt (1957), dan hasil relatif per rekrut (Y / R0) dihitung menurut Pauly 

dan Soriano (1986). 

Data analysis 

The FiSAT II tool was used to assess the population parameters, such asymptotic length 

(L∞), growth rate (K), natural mortality rate (M), fishing mortality rate (F), exploitation 

ratio (E), and relative yield per recruit indicators of samples from the assessed fish 

species encountered during the study period (Gayanilo et al. 2005) 

 

RESULTS  

 

Carapace width distribution 

Carapace width distribution of blue swimming crab carapace (P. pelagicus) 

during the study from March 2023-August 2023, Who was caught with the bubu naga in 

Bawasalo waters Pangkep Regency to 1315 individuals on the group width  carapace 6,70 

cm – 13,80 cm, with the highest proportion at carapace width 9.10 – 9.60 cm (19,7% ) 

and the lowest carapace width is 13.3 – 13.8 cm (0,2%.) (Fig. 2). 

  

 

 

 

 

 

 

 

 

 

 

Fig (2).   Carapace width distribution of  blue swimming crabs (P. pelagicus) 

in Bawasalo Waters 
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Carapace Width-weight relationship 

                    The carapace width  and weight relationship for males, females and combined 

sexes of P. pelagicus was described by equation as : W= 0.1052L2.7245 (R2 = 7478), (Fig 

3). 

 

 

 

 

 

 

  

 

 

 

 

Fig  (3).  Width-weight Relationship of blue swimming crab (P. pelagicus) 

in Bawasalo waters 

 

Age Group 

                              Cohort analysis with Battacahrya's method P. Pelagicus Consists of 3 age groups 

is shown in Fig (4).  Three cohort group were identified at length 8.66 sd 0.67, 10.27 sd 

0.93, 12.16 sd 0.21 cm 

 

 

 

 

 

 

 

 

 

 

Fig (4).  Cohort groups by Bhattacharya's methode in Bawasalo Waters 

 

Growth parameters 

Estimated values of growth parameters were analyzed using the FISAT II 

program, The results of the analysis of the growth parameters estimation with the formula 

von Bertalannffy of blue swimming crab P. pelagicus including maximum length (L∞), 

growth coefficient (K) and age at birth (t0) that is  L∞ = 15.1 cm, K = 0.41 per month and 

t0 = -0.48 (Fig 5). 
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Fig. (5).  Growth curve of Von Bertalanffy blue swimming crab (P. pelagicus) in 

Bawasalo waters 

 

Moralities and exploitation ratio 

Mortality analysis based length-converted catch curve (Fig. 6) obtained  total 

mortality rate,  natural mortality, fishing  mortality dan exploitation ratio blue swimming 

crab (P. pelagicus).  

 

 

 

 

 

 

 

 

 

 

 

Fig. (6).  Growth curve of Von Bertalanffy blue swimming crabs (P. pelagicus) 

in Bawasalo Waters 

 

The total mortality (Z) was 2.70 yr-1, natural mortality  (M) and fishing mortality (F) was 

1.22 yr-1 and 1.48 yr-1 and the exploitation ratio was 0.55 (Table 1). 
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Table 1. Value of population paramters blue swimming crab (P. pelagicus) 

in Bawasalo waters 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Length at first capture  

  The length first capture (Lc50) is 10.92 cm.  Length of catch probability 25% (Lc25) 

and 75% (Lc75) as 10.53 cm dan 11.22 cm (Fig. 7). 

 

 

 

 

 

 

 

 

 

 

 

Fig. (7). Probability of capture 
 

Yield per recruit (Y/R), and relative yield per recruit (Y’/R)  

The yield per recruit (Y/R) for P. pelagicus was 20.6 gr pada current level 

mortality (F cur)  4.8 yr-1 (Fig 8).  Relative yield per Y'/R recruit for different 

exploitation ratio (Fig 9). From this curve, the maximum Y'/R is found at the exploitation 

ratio (Emax) = 0,50. The exploitation ratio E = 0.3.. would give the maximum Y/R’ 

results in the protection of about 50% of the stock biomass 
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Fig. (8). Yield per recruit, biomass per recruit of blue swimming crab (P. pelagicus) 

in Bawasalo waters 

 

 

 

 

 

 

 

 

 

 

Fig. (9). Relative yield per recruit and relative biomass per recruit in relation to   

different exploitation ratio of  P.pelagicus in Bawasalo Waters 

 

DISCUSSION 

 

Carapace width distribution of blue swimming crab (P. pelagicus) during the study 

that is  6,70 cm – 13,80 cm, where the size of the carapace width < 10 cm as 66,69% and 

carapace width >10 cm as 33,31%.  Research results of Ihsan (2018) in Pangkep's waters 

finding the dominant class interval males blue swimming crab on size 112-123 mm with 

a frequency of 265 heads (31,77%) and blue swimming crab females at intervals of 

classes 100-111 mm with a frequency of 223 heads (26,74%). Research results Abdul 

Hamid (2019) in Lasongko Bay shows carapace width on male blue swimming crab 

ranges from 4.1 cm -12.4 cm. Size of P. pelagicus obtained in Kwandang waters ranges 

from 7.0 – 17.5 cm  (Tirtadanu et al., 2019).  Blue swimming crab catches obtained in 

Gresik and Lamongan dominated by the size class of carapace width of 11-12 cm and 

weight 70-90 g. The carapace width distribution shows that the carapace width capture 

>10 cm is 94%) (Rahman et al., 2019).  Crab populations in coastal waters of the 

northern Persian Gulf, Iran dominated by adult crabs (carapace width >100 mm) from 

December to May, juvenile crabs are dominant from June to October (Safaie et al., 
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2015). The width of the crab carapace ranges from 60-150 mm (males) and 50-145 mm 

(females). The total weight males ranges to 48.0-275.50 g and females from 39.50 to 

255.20 g (Hosseini et al., 2012).  The length-weight relationship is one of the most 

important biological characters of fishes where weight of the fish increases as a function 

of its length (Abeer et al, 2022). Fig (3) exponent value (b) different to 3, this means the 

increase in carapace width is not as fast as the increase in weight. Coefficient b of 2.7344 

shows growth allometrik negatif (P<0,05).  

The same research was obtained Muhsoni et al (2009) in Bangkalan-Madura 

Waters, both males and females b<3.  The same results were also obtained in the study 

(Kanedi, 2020) in the East Lampung Waters.  The results are different from (Ningrum, 

2015) which shows a value of b>3 (Allometrik positif) in the waters of Betahwalang and 

also at TPI Bulu, Jepara with growth pattern  allometric positif (Iksanti, 2022). Carapace 

width-total weight relationship showed positive allometric growth (b-value= 3.10)(El-

Kasheif, 2021). Afzaal (2018) reports the carapace length-weight of separate sexes (male 

and female) of  P. pelagicus were also calculated as W = 0.967L2.91 (R2 = 0.874) and 

carapace width-weight were as W = 0.8138L2.95 (R2 = 0.882).  

Blue swimming crab male and female crabs found in Bone waters consists of 1-3 

cohorts (Kembaren et al., 2012).  The existence of cohort differences is suspected of 

subpopulation changes as a result of fishing pressure where fishing pressures of the sub 

population is decreasing (Ernaningsih et al., 2022). 

Value of the growth parameter Von Bertalanffy predicting the relationship 

between Fish stock estimation and fisheries resource management (Abeer et al, 2022).  

The value of K indicates the growth rate blue swimming crab slow and takes a long time 

to reach its maximum length. Different growth coefficients in crustaceans can be due to 

several factors that is age, genetics, and seasons that affect water temperature (Sara et al., 

2016).  Results of research on growth parameters of blue swimming crab (P. pelagicus) 

At different locations and times show different values (Table. 2). 

 

Table 2. Growth parameter of blue swimming crabs (P. pelagicus) at different 

locations and times. 
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Total mortality rate (Z), natural mortality (M) dan fishing mortality (F) this study is 

lower than obtained by Iksanti, et al (2022). found a blue swimming crab landed at TPI 

Jepara at total mortality rate (Z) 2.99/year, natural mortality (M) 1,31/year dan fishing 

mortality (F) sebesar 1,68/year.  Total mortality rate (Z), natural mortality (M) and 

fishing mortality (F) of P. pelagicus caught in Bardawil Wetland, Egypt 4.68/year, 

2.25/year and 2.43/year respectively (El-Betar, 2022).  The total mortality, natural 

mortality and capture mortality rates  of P. pelagicus found in Egypt's Red Sea waters 

were 2,929/year, 1,285/year and 1,644/year, respectively (El-Kasheif, 2021).  Fish 

species are more susceptible to activities fishing rather than deaths caused naturally by 

predation, competition, and disease (Ofori-Danson et al, 2021). The exploitation 

pressure of a fishing area can also be related to the parameters the dynamics of the fish 

population (Ernaningsih et al, 2022).  

The ratio of exploitation is very important to estimate the state of the stock is 

optimal, under exploitation or over exploitation (Mehanna et al., 2019). The ratio of 

exploitation of P. pelagicus found in this study in Bawasalo waters Pangkep Regency of 

0.55 indicates that exploitation ratio exceeds the optimal limit (MSY). The results of 

interviews with local fishermen that the capture of blue swimming crab the intensity is 

quite high where fishermen catch every day using several types of fishing gear. In the 

Tiworo Strait shows that the population of blue swimming crab in the category of 

moderate exploitation (Permatahati et al, 2020).  

 

CONCLUSION 

 

Distribution carapace width 6.70 cm – 13.80 cm with the highest proportion at 

carapace width 9.10 – 9.60 cm (19,7% ) and the lowest carapace width is 13.3 – 13.8 cm 

(0,2%.)  where the carapace width capture < 10 cm with a proportion of 66.69% and 

carapace width >10 cm with a proportion of 33.31%. carapace width-weights relationship 

was computed as W = 0.1038L2.7334 (negative allometric),  the growth rate is low, the 

mortality rate of arrest is greater than the natural mortality rate and the exploitation ratio 

at limit of maksimal eksploitation (MSY) .   

  

REFERENCES  

 

Abrenica, B. T. (2021). Stock Assessment of the Blue Swimming Crab Portunus 

pelagicus (Linnaeus, 1758) in Stock Enhancement Sites of Danajon Bank, Central 

Philippines. Philippine Journal of Fisheries, 28(2), : 210–227.  

        https://doi.org/10.31398/tpjf/28.2.2020C0014 

Afzaal, Z.; Kalhoro, M.; Buzdar, M.; Tariq, S., Shafi, M.; Nadeem, A.; Imran, S.; 

Saeed, F.; Sohail, M.; Hassan, R.; Haroon, A.; Shah, H. and Ahmed, I. (2018).  

Carapace length-weight and carapace width-weight relationship of Portunus 

pelagicus (Linnaeus, 1758) in Pakistani waters northern Arabian Sea. Indian Journal 

of Geo-Marine Sciences, 47(4), 890–896.  

https://doi.org/10.31398/tpjf/28.2.2020C0014


Ernaningsih et al.,2024 16 

 https://api.elsevier.com/content/abstract/scopus_id/85045961734 

Agus, S. B.; Zulbainarni, N.; Sunuddin, A.; Subarno, T.; Nugraha, A. H.; Rahimah, 

I.; Alamsyah, A.; Rachmi, R. and Jihad. 2016. Spatial Distribution of blue 

swimming crabs  (Portunus pelagicus) in the Eastern Season in the waters of 

Lancang Island, Thousand Islands. Indonesian Journal of Agricultural Sciences  

21(3): 209-218. 

Asiedu, B.; Amponsah, S. K. K.; Ofori-Danson, P. K. and Nunoo, F. K. E. (2023). 

Assessment of Exploited Population Dynamics of African Butter Catfish (Schilbe 

mystus) in Stratum VII of Lake Volta, Ghana. Egyptian Journal of Aquatic Biology 

and Fisheries, 27(6), 153–168. https://doi.org/10.21608/ejabf.2023.328024 

Beverton, R.J.H. and Holt, S.J. (1956). A review of methods for estimation of mortality 

rates in exploited fish populations with special reference to sources of bias in catch 

sampling. Rapp-v Reun. Cons Intern. Mer., 140:67-83. 

El-Betar, T. A. (2022). Population structure and growth aspects of blue swimming crab, 

Portunus pelagicus, in Bardawil Wetland, Egypt. Egyptian Journal of Aquatic 

Biology and Fisheries, 26(4), 885–903. https://doi.org/10.21608/ejabf.2022.255480 

Ernaningsih.; Muh Jamal.; Hasnidar. And Hadijah. (2022). Population parameters 

and exploitation rates of tiger grouper (Epinephelus fuscoguttatus) in the Spermonde 

Islands of South Sulawesi Jurnal Bawal Widyariset Perikanan Tangkap. 14 (1) April 

2022: 1-9. e-ISSN: 2502-6410.   

El-Kasheif, M. A. (2021). Fishery Biology and Population Structure of the Blue 

Swimmer Crab, Portunus pelagicus, from the Red Sea, Egypt. Egyptian Journal of 

Aquatic Biology and Fisheries, 25(6), 269–283.  

 https://doi.org/10.21608/EJABF.2021.211506 

Hamid, A.; Wurdiatno, Y.; Batu, D. T. F. L. and Riani, E. (2015). Fecundity and 

Maturity of Rajungan Gonads (Portunus pelagicus) Females Incubate Eggs in 

Lasongko Bay,. Southeast Sulawesi.  Bawal. 7(1), 43-50. 

Hosseini, M.; Vazirizade, A.; Parsa, Y. and Mansori, A. (2012). Sex ratio, size 

distribution and seasonal abundance of blue swimming crab, Portunus pelagicus 

(Linnaeus, 1758) in Persian Gulf Coasts, Iran. World Applied Sciences Journal, 

17(7), 919–925. https://www.scopus.com/inward/record.uri?eid=2-s2.0-

84861959364&partnerID=40&md5=be3ff1b6f61442673ff55db3ab710992 

Ihsan.; Eko, S. W.; Sugeng, H. W. and John, H. (2014). A Study of Biological 

Potential and Sustainability of Swimming Crab Population in the Waters of Pangkep 

Regency South Sulawesi Province. International Journal of Sciences: Basic and 

Applied Research. 16(1): 351-363. 

Ihsan. (2018).  Distribusi Ukuran Dan Pola Musim Penangkapan Rajungan (Portunus 

pelagicus) Di Perairan Kabupaten Pangkep, jurnal marine Fisheries, Hal: 73-83 

Iksanti, R. M.; Redjeki, S. and Taufiq-Spj, N. (2022). Biological Aspects of blue 

swimming crab (Portunus pelagicus) Linnaeus, 1758 (Malacostraca: Portunidae).  

Reviewed from Morphometry and Gonad Maturity Level at TPI Bulu, Jepara.  

Journal of Marine Research, 11(3), 495-505. 

I. Maiyza, S.; F. Mehanna, S. and A. El-karyoney, I. (2020). An evaluation for the 

exploitation level of Egyptian Marine Fisheries. Egyptian Journal of Aquatic 

Biology and Fisheries, 24(7), 441–452. https://doi.org/10.21608/ejabf.2020.121292 

Kanedi, M. M.; Rahardjo, P. and Maulita, M. (2020). Biological Aspects of blue 

https://www.scopus.com/inward/record.uri?eid=2-s2.0-84861959364&partnerID=40&md5=be3ff1b6f61442673ff55db3ab710992
https://www.scopus.com/inward/record.uri?eid=2-s2.0-84861959364&partnerID=40&md5=be3ff1b6f61442673ff55db3ab710992


Population parameters and exploitation ratio of the crab, Portunus pelagicus, South Sulawesi 
 

 

swimming crab (Portunus pelagicus) in Coastal East Lampung Regency,Provinsi  

Lampung. Buletin Jalanidhitah Sarva Jivitam, 2(1), 49-56. 

Kembaren, D.D.; Ernawati, T. and Suprapto. (2012). Biology and population 

parameters of crabs (Portunus pelagicus) in Bone Waters and surrounding areas.   

Jurnal Balai Penelitian Laut Jakarta. Vol 18 No. 4. Desember 2012 : 273-281 (In 

Indonesia) 

Kusuma, B. T. dan Dewi. D. M. (2017). The Role of Fisheries Policies and Institutions 

in Management of Knitting (Portunus pelagicus) So that it becomes a sustainable 

fishery  Prosiding Simposium Nasional Krustasea 2017. 

Lin, Y. J.; Grandcourt, E. M.; Rabaoui, L.; Maneja, R. H.; Qurban, M. A.; Al-

Abdulkader, K. and Roa-Ureta, R. H. (2019). Comparative analysis of life history 

traits and trends of abundance in coral reefs of the orange-spotted grouper 

(Epinephelus coioides) from two regions of the Arabian Gulf. ICES Journal of 

Marine Science, 76(4), 987–998. https://doi.org/10.1093/icesjms/fsz006 

Mehanna, S. F.; Makkey, A. F. and Desouky, M. G. (2018). Growth, mortality and 

relative yield per recruit of the sharptooth catfish clarias gariepinus (Clariidae) in 

Lake Manzalah, Egypt. Egyptian Journal of Aquatic Biology and Fisheries, 22(5), 

65–72. 

Mehanna, S. F.; Osman, Y. A. A.; Khalil, M. T. and Hassan, A. (2019). Age and 

growth, mortality and exploitation ratio of epinephelus summana (Forsskål, 1775) 

and cephalopholis argus (schneider, 1801) from the egyptian red sea coast, hurghada 

fishing area. Egyptian Journal of Aquatic Biology and Fisheries, 23(4), 65–75. 

 

 

Nurdin, M.; S, Ali.; S. A, dan Yanuarita. D. (2015). Mortalitas dan Laju Eksploitasi 

Rajungan (Portunus pelagicus) di Perairan Pulau Salemo Kabupaten Pangkajene 

Kepulauan. Jurnal Ipteks PSP 2:316-321. 

Nurdin, M. S.; Ali, S. A. and Yanuarita. D. (2016a). Sex Ratio and Size at First 

Maturity Of Blue Swimming Crab (Portunus pelagicus) at Salemo Island, South 

Sulawesi.Ilmu Kelautan 21:17-22 

Nurdin, M. S.; Ali, S. A. and Yanuarita. D. (2016b).. Size Distribution and Growth 

Pattern of Rajungan (Portunus pelagicus) on Salemo Island, Pangkajene Islands 

Regency.  at the National Symposium on Marine Affairs and Fisheries III Makassar 

7 Mei 2016. Page : 315-322  

Ningrum, V. P.; Ghofar, A. and Ain, C. (2015). Biological Aspects Of Blue Swimmer 

Crab (Portunus Pelagicus) In Betahwalang Waters And Around. Saintek Perikanan: 

Indonesian Journal Of Fisheries Science And Technology, 11(1), 62-71. 

Ofori-Danson, P.K.; Asiedu, B.; Alhassan, E.H.; Atsu, D.K. and Amponsah, S.K.K. 

(2021). Pre-Impoundment Fish Stock Assessment of the Black Volta: A 

Contribution to Fisheries Management of Bui Reservoir in Ghana. West African 

Journal of Applied Ecology, vol. 29(1): 35 – 48. 

Pauly, D. (1979). Theory and management of tropical multispecies stocks: a review, 

with emphasis on the Southeast Asian demersal fisheries (No. 1; ICLARM, 

ICLARM Studies and Reviews). https://digitalarchive.worldfishcenter.org/ handle/ 

20.500.12348/3693. 

Pauly, D. (1980). On the interrelationship between natural mortality, growth 

https://digitalarchive.worldfishcenter.org/%20handle/%2020.500.12348/3693
https://digitalarchive.worldfishcenter.org/%20handle/%2020.500.12348/3693
https://digitalarchive.worldfishcenter.org/%20handle/%2020.500.12348/3693


Ernaningsih et al.,2024 18 

parameters, and mean environmental temperature in 175 fish stocks. J. Cons. 

Intern. Explor. Mer., 39(2): 175-192. 

Pauly, D. (1983). Some simple methods for the assessment of tropical fish stocks. 

FAO, Fish. Tech. Pap., 234: pp. http://www.fao.org/DOCREP/003/X6845E/ 

X684 5E00.HTM 

Rahman, M. A.; Iranawati, F.; Sambah, A. B. and Wiadnya, D. G. R. (2019). 

Biological condition and carapace width frequency distribution of blue swimming 

crabs (Portunus pelagicus) in Gresik and Lamongan, East Java. IOP Conference 

Series: Earth and Environmental Science, 370(1). https://doi.org/10.1088/1755-

1315/370/1/012010 

Permatahati, Y. I.; Bugis, N. N.; Sara, L. and Hasuba, T. F. (2020). Stock status of 

blue swimming crab (Portunus pelagicus Linnaeus, 1758) in Tiworo Strait waters, 

Southeast Sulawesi, Indonesia. Ilmu Kelautan: Indonesian Journal of Marine 

Sciences, 25(2), 85–90. https://doi.org/10.14710/ik.ijms.25.2.85-90 

Rabaoui, L. (2021). Distribution, abundance, and life history traits of the blue swimming 

crab Portunus segnis (Forskål, 1775) in the Saudi waters of the Arabian Gulf. 

Regional Studies in Marine Science, 46. https://doi.org/10.1016/j.rsma.2021.101895 

Russ, G.R. 1991. Coral Reef Fisheries: Effect and Yields. In:The Ecology of Fishes On 

Coral Reef. Ed. P.F Sale, pp.601-35. Academic Press Limited, Lonndon. 

Safaie, M.; Shokri, M. R.; Kiabi, B. H. and Pazooki, J. (2015). Biomass, CPUE and 

size frequency distribution of blue swimming crab Portunus segnis (Forskal, 1775) 

in coastal waters of the northern Persian Gulf, Iran. Journal of the Marine Biological 

Association of the United Kingdom, 95(4), 763–771. 

 https://doi.org/10.1017/S0025315414001635 

Sara, L. and Astuti, O. (2019). Status of blue swimming crab (Portunus pelagicus) 

population in southeast sulawesi waters, Indonesia. AACL Bioflux, 12(5), 1909–

1917. https://www.scopus.com/inward/record.uri?eid=2-s2.0- 

 85075242107&partnerID=40&md5=b0dc93ae0c32e8fa7812b1e9b52d2e3a 

Sparre, P. and Venema, S. C. (2005). Introduction to TropicalFish Stock Assesment 

(Part 1, p. 376) 

Sujatha, K.; Shrikanya, K. V. L. and Iswarya Deepti, V.A. (2015). Species diversity 

and some aspects ofreproductive biology and life history of groupers(Pisces: 

Serranidae: Epinephelinae) off the centraleastern coast of India. Marine Biology 

Research,11(1), 18–33. https://doi.org/10.1080/17451000.2014.949271 

Tirtadanu. (2019). Fishery, population parameters and exploitation status of blue 

swimming crab (Portunus pelagicus) in kwandang waters, indonesia. AACL Bioflux, 

12(4), 1323–1334. https://api.elsevier.com/content/abstract/scopus_id/85073378715 

Then, A. Y.; Hoenig, J. M. and Huynh, Q. C. (2018). Estimating fishing and natural 

mortality rates, andcatchability coefficient, from a series of observationson mean 

length and fishing effort. ICES Journal ofMarine Science, 75(2), 610–620. 

         https://doi.org/10.1093/icesjms/fsx177. 

Wiyono, E. S. (2015). The dynamic of landing blue swimming crab (Portunus pelagicus) 

catches in Pangkajene Kepulauan, South Sulawesi, Indonesia. AACL Bioflux, 8(2), 

134–141. https://api.elsevier.com/content/abstract/scopus_id/84925943854 

 

http://www.fao.org/DOCREP/003/X6845E/%20X684%205E00.HTM
http://www.fao.org/DOCREP/003/X6845E/%20X684%205E00.HTM
http://www.fao.org/DOCREP/003/X6845E/%20X684%205E00.HTM
https://www.scopus.com/inward/record.uri?eid=2-s2.0-
https://api.elsevier.com/content/abstract/scopus_id/85073378715
https://doi.org/10.1093/icesjms/fsx177


Ernaningsih Aras <ernaningsih.aras@umi.ac.id>

1109: 4089-P
2 messages

Magdy Khalil <mtkhalil52@hotmail.com> Sat, Apr 27, 2024 at 11:46 PM
To: Ernaningsih Aras <ernaningsih.aras@umi.ac.id>

Dear Authors, 
Your article is in the final step; English language reviewing.
Regards  

From: Ernaningsih Aras <ernaningsih.aras@umi.ac.id>
Sent: Saturday, April 27, 2024 11:45 AM
To: Magdy Khalil <mtkhalil52@hotmail.com>
Subject: Re: 4089-P
 
dear
I sent a citation correction
Yours faithfully
Ernaningsih

On Sat, Apr 27, 2024 at 2:41 PM Magdy Khalil <mtkhalil52@hotmail.com> wrote:

Again....Do not waste our time

Dear Authors,
Please revise carefully the attached version of your article before Language editing
and publishing, especially the references, to match that of the Journal;
 
Example
Van der Geer, J.; Hanraads, J.A.J.  ; Khalil, M. and Lupton, R.A.  (2010). The art of writing a
scientific article. J. Sci. Commun., 163: 51–59.
 

Correct  the chronological order of the references inside the text;

From: Ernaningsih Aras <ernaningsih.aras@umi.ac.id>
Sent: Saturday, April 27, 2024 7:03 AM
To: Magdy Khalil <mtkhalil52@hotmail.com>
Subject: Re: 4089-P
 
Dear Chief Editor
I am hereby sending back the journal which I have corrected according to his instructions. (Population parameters
and exploitation ratio of blue swimming crab, Portunus pelagicus (Linnaeus, 1758) from the Bawasalo waters
Pangkep Regency, South Sulawesi). (ID EJABF-2403-4089)
Yours faithfully
Ernaningsih

On Fri, Apr 26, 2024 at 5:34 PM Magdy Khalil <mtkhalil52@hotmail.com> wrote:
Dear Authors,
Please revise carefully the attached version of your article before Language editing
and publishing, especially the references, to match that of the Journal;
 
Example

10/9/25, 12:41 PM UMI Mail - 1109: 4089-P

https://mail.google.com/mail/u/0/?ik=0c68112b34&view=pt&search=all&permthid=thread-f:1797507154409766609&simpl=msg-f:1797507154409… 1/3

mailto:ernaningsih.aras@umi.ac.id
mailto:mtkhalil52@hotmail.com
mailto:mtkhalil52@hotmail.com
mailto:ernaningsih.aras@umi.ac.id
mailto:mtkhalil52@hotmail.com
mailto:mtkhalil52@hotmail.com


Van der Geer, J.; Hanraads, J.A.J.  ; Khalil, M. and Lupton, R.A.  (2010). The art of writing a
scientific article. J. Sci. Commun., 163: 51–59.
 
et al. should be written italic
Line space of the text is 1.15
Correct  the chronological order of the references inside the text;

Correct Fig. 7 and organize the whole article

From: Ernaningsih Aras <ernaningsih.aras@umi.ac.id>
Sent: Wednesday, April 17, 2024 3:16 AM
To: Magdy Khalil <mtkhalil52@hotmail.com>
Subject: Re: 4089
 
Dear chief editor
I sent the revised journal as directed (title: Population parameters and exploitation ratio of blue swimming crab,
Portunus pelagicus (Linnaeus, 1758) from the Bawasalo waters Pangkep Regency, South Sulawesi). (ID EJABF-
2403-4089)
and I send proof of journal payment (ID EJABF-2403-4089)
Yours faithfully
Ernaningsih

On Tue, Apr 16, 2024 at 6:38 AM Magdy Khalil <mtkhalil52@hotmail.com> wrote:
Dear Authors,
Please revise carefully the attached version of your article before Language editing
and publishing, especially the references, to match that of the Journal;
 
Example
Van der Geer, J.; Hanraads, J.A.J. ; Khalil, M. and Lupton, R.A. (2010). The art of writing a
scientific article. J. Sci. Commun., 163: 51–59.
 
Correct  the chronological order of the references inside the text;

Please Send the cost of publication ($160)  to Magdy Tawfik Khalil Ibrahim
Commercial International Bank (CIB)      
Address: Thawra Branch- Cairo, Egypt
Account No. 100016289684                 
SWIFT CODE: CIBEEGCX081                  
IBAN: EG450010000600000100016289684    
Beneficial address: Faculty of Science, Ain Shams University, Cairo, Egypt
Please write your full name in the receipt of the Bank
 

From: Ernaningsih Aras <ernaningsih.aras@umi.ac.id>
Sent: Monday, April 15, 2024 12:36 PM
To: mtkhalil52@hotmail.com <mtkhalil52@hotmail.com>
Subject: Manuscript ID EJABF-2403-4089
 
dear Chief-editor
I am sending a journal manuscript which I have revised according to the Reviewer's suggestions with the title
Population parameters and exploitation ratio of blue swimming crab, Portunus pelagicus (Linnaeus, 1758) from
the Bawasalo waters Pangkep Regency, South Sulawesi). (ID EJABF-2403-4089)
regards.
Ernaningsih

4089 P (1).doc
1103K

Ernaningsih Aras <ernaningsih.aras@umi.ac.id> Sat, May 18, 2024 at 7:01 PM

10/9/25, 12:41 PM UMI Mail - 1109: 4089-P

https://mail.google.com/mail/u/0/?ik=0c68112b34&view=pt&search=all&permthid=thread-f:1797507154409766609&simpl=msg-f:1797507154409… 2/3

mailto:ernaningsih.aras@umi.ac.id
mailto:mtkhalil52@hotmail.com
mailto:mtkhalil52@hotmail.com
mailto:ernaningsih.aras@umi.ac.id
mailto:mtkhalil52@hotmail.com
mailto:mtkhalil52@hotmail.com
https://mail.google.com/mail/u/0/?ui=2&ik=0c68112b34&view=att&th=18f2073bbbd13ed1&attid=0.1&disp=attd&safe=1&zw
https://mail.google.com/mail/u/0/?ui=2&ik=0c68112b34&view=att&th=18f2073bbbd13ed1&attid=0.1&disp=attd&safe=1&zw


To: Magdy Khalil <mtkhalil52@hotmail.com>

Dear
Chef-Editor.
what is the position of my journal.
Thank You
Ernaningsih (1109: 4089-P)
[Quoted text hidden]

10/9/25, 12:41 PM UMI Mail - 1109: 4089-P

https://mail.google.com/mail/u/0/?ik=0c68112b34&view=pt&search=all&permthid=thread-f:1797507154409766609&simpl=msg-f:1797507154409… 3/3



Ernaningsih Aras <ernaningsih.aras@umi.ac.id>

Issue 16
1 message

Magdy Khalil <mtkhalil52@hotmail.com> Thu, May 23, 2024 at 6:13 PM
To: Ernaningsih Aras <ernaningsih.aras@umi.ac.id>

Dear Authors, 
Congratulations….Your article has been published in the EJABF Journal. 
Regards
               

Issue 16-4089 P (1) (1).pdf
1034K

10/9/25, 12:03 PM UMI Mail - Issue 16

https://mail.google.com/mail/u/0/?ik=0c68112b34&view=pt&search=all&permthid=thread-f:1799841702571437559&simpl=msg-f:1799841702571… 1/1

https://mail.google.com/mail/u/0/?ui=2&ik=0c68112b34&view=att&th=18fa527e15b46df7&attid=0.1&disp=attd&safe=1&zw
https://mail.google.com/mail/u/0/?ui=2&ik=0c68112b34&view=att&th=18fa527e15b46df7&attid=0.1&disp=attd&safe=1&zw


 

 

 

 

Egyptian Journal of Aquatic Biology & Fisheries  

Zoology Department, Faculty of Science, 

Ain Shams University, Cairo, Egypt.  

ISSN 1110 – 6131 

Vol. 28(3): 285 – 298 (2024) 

www.ejabf.journals.ekb.eg 

  
Population Parameters and Exploitation Ratio of Blue Swimming Crab, Portunus 

pelagicus (Linnaeus, 1758)  from the Bawasalo Waters Pangkep Regency,  

South Sulawesi 

 
Ernaningsih*

1
, Danial

1
, Syahrul

1
, Moh.Tauhid Umar

2
, Nursyahran

3 

 

  1
Faculty of Fisheries and Marine Science Universitas Muslim Indonesia Makassar 90231 

 
2
Faculty of Marine Science and Fisheries, Hasanuddin University Makassar  

 
3
Institute of Maritime Technology and Business Balikdiwa, Makassar 90245 

Corresponding Author: ernaningsih.aras@umi.ac.id  

________________________________________________________________________                                                                

INTRODUCTION  

 

Blue swimming crab is widely distributed throughout Indonesia (Kusuma dan 

Dewi, 2017). In several regions of Indonesia, blue swimming crab is used as one of the 

people's fishery businesses including the Pangkep Regency (Ihsan et al., 2014; Nurdin 

et al., 2016), Lasongko Bay (Hamid et al., 2015) and the Thousand Islands (Agus et al., 

2016). 
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A total of 1315 individuals were collected from the catches off the 

Bawasalo waters during  March -August 2023. This study aimed to analyze 

the population parameters and exploitation rate of blue swimming crab 

(Portunus pelagicus), caught by fishermen using a bubu naga fishing gear in 

the waters of Bawasalo, Pangkep District, South Sulawesi. The observed 

parameters included the size distribution of the carapace width, carapace 

width-weights relationship, age group, growth rate, total mortality rate, 

natural rate, fishing rate, and exploitation ratio analyzed with the ELEFAN 

II program. The size of carapace width ranged from 6.70 to 13.80cm, with 

the highest proportion observed at carapace widths between 9.10 and 

9.60cm (19.7%) and the lowest proportion observed at carapace widths 

between 13.3 and 13.8cm (0.2%). Carapace widths below 10cm accounted 

for 66.69% of captures, while those above 10cm accounted for 33.31%. The 

carapace width-weight relationship was computed as W = 0.1038L
2.7334

 

(negative allometric). The von Bertalanffy growth parameters were 

estimated to be K = 0.41 yr
-1

, Lmax = 15.10 cm, and t0 = -0.723 yr. The 

total mortality (Z), natural mortality (M), and fishing mortality (F) were 

calculated as 2.70, 1.22, and 1.48 yr
-1

, respectively. The exploitation rate (E 

= 0.55) suggests that the stock of P. pelagicus was slightly higher than that 

of an optimally exploited stock. 
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Pangkep Regency, located in south Sulawesi, has waters with considerable blue 

swimming crab (P. pelagicus) that has the potential to became one of the important 

commodities. In Pangkep Regency itself, one of the blue swimming crab producing 

centers is on Salemo Island (Nurdin et al., 2016b). The total exports of blue swimming 

crab in 2020 reached 27,616,332 tons, with an export value reaching USD 367,519,713 

(KKP, 2021). It ranks fourth in the total export value of Indonesian fishery products 

after shrimp, tuna and squid / cuttlefish / octopus.  

The high export value indicates high production activities and exploitation of blue 

swimming crab, supported by open access fishing activities. Blue swimming crab (P. 

pelagicus) is currently under considerable pressure as the volume and size of the catch 

decreases (Wiyono, 2015). High fishing pressure from blue swimming crab (P. 

pelagicus) in some areas in Indonesia has led to a reduction in stocks (Tirtadanu, 

2019). The catch and abundance of blue swimming crab on Salemo Island, Pangkep 

Regency, has decreased affecting the income of fishermen (Nurdin et al., 2015). 

Fisheries resources have seriously declined due to overfishing, illegal fishing 

activities, and pollution (Mehanna et al., 2018; Lin et al., 2019; Asiedu et al., 2023). 

Biological information and population dynamics are radical for stock estimation 

(Then et al., 2018). Moreover, information regarding biological aspects is a major factor 

for management purposes (Sujatha et al., 2015). Therefore, for management purposes, 

information on fisheries biology and population structure is required (El-Kasheif, 2021). 

The sustainability of the blue swimming crab requires population biology information 

and estimating fishery stocks as a scientific basis study for the availability of sustainable 

resources (Froese et al, 2011; Maiyza et al., 2020). Research related to blue swimming 

crab in Pangkep Regency has been made regarding the arrest (Ihsan, 2018).  Bawasalo 

waters is one of the blue swimming crab fishing areas in Pangkep Regency. However, 

studies on the population parameters and exploitation ratio of blue swimming crab (P. 

pelagicus) caught with bubu naga in Bawasalo waters have not yet been conducted. 

Based on this, it was important to conduct research related to population parameters and 

exploitation rates which included the distribution of carapace width, carapace width- 

weight relationship, age group, growth rate, mortality rate, and rate of exploitation. 

These atudies are crucial for assessing the sustainability of blue swimming crab 

resources. 

 

MATERIALS AND METHODS  

 

A total of 1159 blue swimming crabs (P. pelagicus) were randomly drawn from 

March 2023 to August 2023  from the catch of bubu naga originating from Bawasalo 

waters, Segeri District, Pangkep Regency (Fig. 1). Each sample of blue swimming crab 

was measured for carapace width (CW) in cm (The width of the blue swimming crab is 

measured from the longest lateral spines on the sides of its body) and weight (W) in g. 
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Fig. 1. Map of research location of P. pelagicus in Bawasalo waters 

Length frequency data were analyzed by using the Bhattacharya’s method 

(Bhattacharya, 1967) that was involved in the FiSAT II software package (Gayanilo, 

2005).  

The total length and body weight of fish were used for the length-weight 

relationship. The length-weight relationship was analyzed using the equation below 

(Ricker, 1975):  

W= aLb 

Where, W = Total body weight of the fish (g); L = Total carapace width (cm); "a" = 

Regression constant, and "b" = Koefisien regresi; Value "b" provide information about 

the type of fish growth. The degree of association between length-weight variables was 

calculated by the correlation coefficient (R2), and the degree of its statistical significance 

was assessed following the method indicated by Santos et al. (2002), as follows: 

Log W = Log a + b Log TL 

If b = 3, the growth is isometric, b ≠ 3, the growth is allometric (allometric negative if b < 

3, and the allometric is positive if b > 3). 

Growth parameters followed the growth function of von Bertalanffy (VBGF) including 

growth rate (K) and asymptotic length (L∞) with equations. 

                                                
Where, Lt is the average length at time (or age) t, L ∞ is the asymptotic mean length; K is 

the coefficient of growth rate (per year), and t; represents time or age. The theoretical age 

at zero length (t0) followed the equation shown by Pauly (1979), as follows: 

                        Log 10 (-t0) = -0.3922 – 0.2752 log 10 L∞ - 1.038log 10 K 
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Estimation of total mortality (Z) was carried out by the length converted catch curve 

method (Pauly, 1983). Natural mortality rate (M) = Log M = -0.0066 – 0.279 log L∞ + 

0.6543 log K + 0.4634 log T (Pauly, 1980), with a flat temperature of 30
0
C. Fishing 

mortality rate (F)= Z-M. Exploitation rate was calculated using the equation described by 

Gulland (1971): E = F/Z. 

 Long was allegedly first caught based on the cumulative probability of fishing 

effort across the middle of the width class. From the resulting curve, Long was first 

caught (Lc50), defined as the average total length where 50% of the fish are caught, taken 

according to the cumulative probability at 50%. This procedure follows the method 

described by Beverton dan Holt (1956) and Sparre dan Venema (1998), as follows: 

Lc50 = [TL – K(TL∞ – TL‟)]/ Z 

Where, Lc50 is the first length, and T times caught, where L 'is the average length of fish 

in the catch sample. Moreover, length at 75 and 95% fishing correlates with cumulative 

probability at 75 and 95%, respectively, as shown by Pauly (1983). 

The result per recruit (Y/ R) was determined according to the formula developed by 

Beverton dan Holt (1957), and the relative per recruit (Y / R0) was calculated according 

to Pauly and Soriano (1986). 

Data analysis 

 The FiSAT II tool was used to assess the population parameters, such asymptotic 

length (L∞), growth rate (K), natural mortality rate (M), fishing mortality rate (F), 

exploitation ratio (E), and relative yield per recruit indicators of samples from the 

assessed fish species encountered during the study period (Gayanilo et al., 2005). 

RESULTS  

 

Carapace width distribution 

During the study period from March 2023 to August 2023, a total of 1315 

individuals of blue swimming crab (P. pelagicus) were caught with bubu naga in 

Bawasalo waters, Pangkep Regency. The carapace width distribution ranged from 6.70 to 

13.80cm, with the highest proportion observed at carapace width, 9.10 to 9.60cm 

(19.7%), and the lowest proportion observed at carapace width, 13.3 to 13.8cm (0.2%) 

(Fig. 2). 

 

 

 

 

 

 

 

 

 

Fig. 2.  Carapace width distribution of blue swimming crabs (P. pelagicus) in Bawasalo waters 
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Carapace width-weight relationship 

                    The carapace width and weight relationship for males, females and combined 

sexes of P. pelagicus was described in the following equation as : W= 0.1052L
2.7245

 (R2 

= 7478) (Fig. 3). 

 

 

 

 

 

 

  

 

 

 

 

Fig. 3. Width-weight relationship of blue swimming crab (P. pelagicus) 

in Bawasalo waters 

 

Age group 

                              A cohort analysis using Battacahrya's method for P. pelagicus consists of three 

age groups, as shown in Fig. (4). Three cohort groups were identified with lengths of 

8.66± 0.67, 10.27± 0.93, and 12.16± 0.21cm. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4.  Cohort groups using Bhattacharya's method in Bawasalo waters 

 

Growth parameters 

The estimated values of growth parameters were analyzed using the FISAT II 

program. The results of the analysis of the growth parameters estimation using the von 
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Bertalanffy formula for the blue swimming crab P. pelagicus included a maximum length 

(L∞) of 15.1cm, growth coefficient (K) of 0.41 per month, and age at birth (t0) of -0.48 

(Fig. 5). 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5.  Growth curve using von Bertalanffy blue swimming crab (P. pelagicus) in 

Bawasalo waters 

 

Moralities and exploitation ratio 

Mortality analysis based on the length-converted catch curve (Fig. 6) yielded the 

total mortality rate, natural mortality, fishing mortality, and exploitation ratio of the blue 

swimming crab (P. pelagicus). 

 

 

 

 

 

 

 

 

 

 

 

Fig. 6. Growth curve using von Bertalanffy blue swimming crabs (P. pelagicus) 

in Bawasalo waters 

 

 

The total mortality (Z) was 2.70 yr
-1

, natural mortality (M) and fishing mortality (F) were 

1.22 and 1.48 yr
-1

, respectively, and the exploitation ratio was 0.55 (Table 1). 
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Table 1. Value of population paramters blue swimming crab (P. pelagicus) 

in Bawasalo waters 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Length at first capture  

  The length at first capture (Lc50) was 10.92cm. The length of catch probability at 25% 

(Lc25) and 75% (Lc75) was 10.53 and 11.22cm, respectively (Fig. 7). 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 7. Probability of capture 
 

Yield per recruit (Y/R) and relative yield per recruit (Y’/R)  

The yield per recruit (Y/R) for P. pelagicus was 20.6g at the current level of 

mortality (F cur) of 4.8 yr
-1

 (Fig 8). The relative yield per recruit (Y'/R) for different 

exploitation ratios is shown in Fig. (9). From this curve, the maximum Y'/R is found at 

the exploitation ratio (Emax) of 0.50. An exploitation ratio (E) of 0.3 would result in the 

maximum Y/R', protecting about 50% of the stock biomass. 
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Fig. 8. Yield per recruit, biomass per recruit of blue swimming crab (P. pelagicus) 

in Bawasalo waters 

 

 

 

 

 

 

 

 

 

 

Fig. 9. Relative yield per recruit and relative biomass per recruit in relation to different 

exploitation ratio of  P. pelagicus in Bawasalo waters 

 

DISCUSSION 

 

Carapace width distribution of blue swimming crab (P. pelagicus) during the study 

ranged between 6,70– 13,80cm. Approximately, 66.69% of the crabs had a carapace 

width of less than 10cm, while 33.31% had a carapace width greater than 10cm. In the 

research conducted by Ihsan (2018) in Pangkep waters, the dominant class interval for 

male blue swimming crabs was found to be 112- 123mm, with a frequency of 265 

individuals (31.77%). For female blue swimming crabs, the dominant class interval was 

100- 111mm, with a frequency of 223 individuals (26.74%). The research results of 

Abdul Hamid (2019) in Lasongko Bay show that the carapace width of male blue 

swimming crab ranges from 4.1- 12.4cm. The size of P. pelagicus obtained in Kwandang 

waters ranges from 7.0– 17.5cm (Tirtadanu et al., 2019). The catches of blue swimming 

crabs obtained in Gresik and Lamongan are dominated by individuals with a carapace 

width size class of 11- 12cm and a weight of 70- 90g. The carapace width distribution 

shows that the carapace width capture >10cm account for 94% (Rahman et al., 2019). In 

the coastal waters of the northern Persian Gulf, Iran, crab populations are dominated by 
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adult crabs (carapace width >100mm) from December to May, while juvenile crabs are 

dominant from June to October (Safaie et al., 2015). The width of the crab carapace 

fluctuates from 60- 150mm (males) and 50- 145mm (females). The total weight of males 

ranges from 48.0- 275.50g, and for females from 39.50 to 255.20g (Hosseini et al., 

2012). The length-weight relationship is one of the most important biological characters 

of fish, where weight of the fish increases as a function of its length (Abeer et al., 2022). 

In Fig. (3), the exponent value (b) is different from 3, indicating that the increase in 

carapace width is not as fast as the increase in weight. The coefficient b of 2.7344 

indicates a negative allometric growth (P< 0,05).  

The same research findings were obtained by Muhsoni et al. (2009) in Bangkalan-

Madura waters; for both males and females b< 3.  The same results were also obtained in 

the study by Kanedi (2020) in the East Lampung waters. However, these results differ 

from those of Ningrum (2015), who showed a value of b> 3 (positive allometric) in the 

waters of Betahwalang and also at TPI Bulu, Jepara, indicating a positive allometric 

growth pattern (Iksanti, 2022). Carapace width-total weight relationship showed a 

positive allometric growth (b-value= 3.10) (El-Kasheif, 2021). Afzaal (2018) reported 

that, the carapace length-weight relationships for separate sexes (male and female) of P. 

pelagicus were calculated as W = 0.967L
2.91

 (R
2
 = 0.874), and the carapace width-weight 

relationships were calculated as W = 0.8138L
2.95

 (R
2
 = 0.882). Blue swimming crab male 

and female crabs found in Bone waters consists of 1- 3 cohorts (Kembaren et al., 2012).  

The existence of cohort differences is suspected to be indicative of subpopulation 

changes resulting from fishing pressure, with the fishing pressure on the subpopulation 

decreasing (Ernaningsih et al., 2022). 

The value of the growth parameter von Bertalanffy predicts the relationship 

between fish stock estimation and fisheries resource management (Abeer et al., 2022).  

The value of K indicates that the growth rate of the blue swimming crab is slow, and it 

takes a long time to reach its maximum length. Different growth coefficients in 

crustaceans can be due to several factors that is age, genetics, and seasons that affect 

water temperature (Sara et al., 2016).  The results of research on growth parameters of 

the blue swimming crab (P. pelagicus) at different locations and times exhibit varying 

values (Table 2). 

Total mortality rate (Z), natural mortality (M) and fishing mortality (F) in this study 

are lower than those obtained by Iksanti et al. (2022), who recorded a total mortality rate 

(Z) of 2.99/ year, natural mortality (M) of 1.31/ year, and fishing mortality (F) of 1.68/ 

year for blue swimming crabs that landed at TPI Jepara. The total mortality rate (Z), 

natural mortality (M) and fishing mortality (F) of P. pelagicus caught in Bardawil 

Wetland, Egypt, recorded 4.68/ year, 2.25/ year, and 2.43/ year, respectively (El-Betar, 

2022). The total mortality, natural mortality and capture mortality rates of P. pelagicus 

found in Egypt's Red Sea waters were 2,929/ year, 1,285/ year and 1,644/ year, 

respectively (El-Kasheif, 2021).  Fish species are more susceptible to activities of fishing 
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rather than deaths caused naturally by predation, competition, and disease (Ofori-Danson 

et al., 2021). The exploitation pressure in a fishing area can also influence the dynamics 

of fish population parameters (Ernaningsih et al., 2022).  

 

Table 2. Growth parameter of blue swimming crabs (P. pelagicus) in different locations 

and times 

 

 

 

 

 

 

 

 

 

 

 

 

The ratio of exploitation is very important to estimate the state of the stock is 

optimal, under exploitation or over exploitation (Mehanna et al., 2019). The ratio of 

exploitation of P. pelagicus found in this study in Bawasalo waters, Pangkep Regency, is 

0.55, indicating that exploitation ratio exceeds the optimal limit (MSY). Interviews with 

local fishermen revealed that the intensity of blue swimming crab capture is quite high, 

with fishermen catching every day using several types of fishing gear. In the Tiworo 

Strait, the population of blue swimming crab is categorized as experiencing moderate 

exploitation (Permatahati et al., 2020).  
 

  

CONCLUSION 

 

The distribution of carapace width ranged from 6.70 to 13.80cm, with the highest 

proportion observed at carapace widths between 9.10 and 9.60cm (19.7%), and the lowest 

proportion at widths between 13.3 and 13.8cm (0.2%). Carapace widths less than 10cm 

accounted for 66.69% of the captures, while widths greater than 10cm accounted for 

33.31%. The carapace width-to-weight relationship was computed as W = 0.1038L
2.7334

, 

indicating a negative allometric growth. The growth rate is low, and the mortality rate of 

arrests exceeds the natural mortality rate. The exploitation ratio is at the limit of the 

maximum exploitation (MSY). 
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