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Abstract: This study aims to describe aspects of the reproductive biology of a blue 
swimming crab (Portunus pelagicus) that landed at the southern end of the coast of East 
Lombok during the period November 2023 to April 2024. The study used a descriptive 
design with a quantitative approach to measure and analyze data through direct 
observation. Data included carapace width, body weight, gonad maturity stages, and 
gonad somatic index (GSI) of P.pelagicus. The results showed that the male P.pelagicus 
population was more dominant than females every month. P.pelagicus body weight 
varied, with significant increases in certain months caused by spawning. Analysis of the 
relationship between carapace width and body weight showed positive allometric 
growth, with b values of 3.17 for males and 3.10 for females, indicating that body weight 
gain was faster than carapace width. The maturity stages of the P.pelagicus gonads were 
mostly at stages I and II, with a few reaching stages III and IV. The average gonad 
maturity stages increased from 2.42% in November to a peak of 5,83 % in February, then 
decreased in the following months. The primary spawning time occurs from December 
to February, characterized by changes in gonad color and a decrease in the body weight 
of the P. pelagicus after spawning. Hopefully, this study’s results can positively 
contribute to the sustainable management of crabs (P. pelagicus). 
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Introduction  
 

Portunus pelagicus, also known as blue swimming 
crab (BSC), is a member of the phylum Crustacea and the 
Portunidae family. This species generally inhabits the 
bottom of tropical waters, especially in Southeast and 
East Asia, as well as the eastern Indian Ocean and 
western Pacific Ocean. P.pelagicus can be found from the 
intertidal zone to waters with a depth of 50 meters, 
especially in shallow waters with sandy substrates 
(Radifa et al., 2020). Blue swimming crabs are often 
found on sandy bottom substrates, sand beds, and 
muddy sand. Adult kingfishers migrate to the open sea 
or either side of the estuary mouth to spawn after 
reaching gonadal maturity (Kurnia & Boer, 2014; Webley 
et al., 2009). 

Male blue swimming crabs (P. pelagicus) prefer 
waters with low salinity, so they are distributed around 

relatively shallow coastal waters. In contrast, female 
blue swimming crabs prefer high salinity, especially for 
spawning, so they are distributed in deeper waters 
(Kamrani et al., 2010). Blue swimming crabs (P. pelagicus) 
live by burying themselves in the sand in muddy coastal 
areas, mangrove forests, and around coral reefs. The 
blue swimming crab (P. pelagicus) has four spines in the 
eye and three spines on the upper arm. The abdomen is 
triangular (tapering in males and widening in females), 
reduced, and folded to the ventral side of the carapace 
(Anggoro et al., 2022; Baswantara et al., 2021). 

Blue swimming crab (P. pelagicus) is a vital fishery 
product and Indonesia’s mainstay commodity because 
market demand continues to increase yearly. In 2022, 
Indonesia’s fisheries potential reached 1.22 million tons 
with a value of US$6.23 billion, an increase of 9.15% 
compared to 2021, which amounted to US$5.72 million. 
29,177 tons of blue swimming crab were exported at 
US$484.23 million (KKP, 2022). The high economic value 
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of blue swimming crab has led to increased harvesting, 
leading to overfishing. Intensive and less selective 
exploitation can disrupt the balance of the blue 
swimming crab population and reduce the potential 
stock of blue swimming crab resources in nature (Edi et 
al., 2018). 

The Ministry of Maritime Affairs and Fisheries of 
the Republic of Indonesia issued a policy and rules for 
catching blue swimming crabs stipulated in the Minister 
of Maritime Affairs and Fisheries Regulation Number 
16/Permen-KP/2022. This regulation applies to all blue 
swimming crab catch areas in Indonesia. The regulation 
stipulates that the capture and release of P. pelagicus in 
the territory of the Republic of Indonesia can only be 
carried out provided that it is not in the condition of 
laying eggs visible on the outer abdomen, carapace 
width size above 10 cm and weight above 60 
grams/individual (KKP, 2022).  

East Lombok Regency has a water area of 1,074.33 
km² and a coastal length of 220 km, which produces high 
fisheries potential. In 2018, fisheries production in East 
Lombok reached 21,840 tons (Dinas Kelautan dan 
Perikanan NTB, 2019). Ujung Bay in Jerowaru Sub-
district is known to have significant fisheries potential, 
with almost the entire community of Ujung Hamlet 
working as fishermen. One of the main catches is P. 
pelagicus, with the possibility in WPP 573 to reach 659 
tons/year (Dinas Kelautan dan Perikanan NTB, 2019). 
Continuous exploitation of blue swimming crabs 

without good management can lead to a decline in their 
population, affecting their availability in nature and the 
sustainability of future fishing(Hamid, 2015). 

To preserve and sustain the management of blue 
swimming crabs, it is essential to understand aspects of 
their reproductive biology, especially the stage of gonad 
maturity. Knowledge of gonad maturity allows for 
proper timing of fishing so that blue swimming crabs 
can carry out the egg-hatching process and maintain 
their population. Information on sex ratio, gonadal 
maturity stage, gonadal somatic index, and spawning 
season is needed to sustain blue swimming crabs. 
Therefore, in-depth research on the biological aspects of 
blue swimming crab populations is required to support 
more rational management (Hamid, 2015). This study 
aims to describe aspects of the reproductive biology of a 
blue swimming crab (P. pelagicus) that landed at the 
southern end of the coast of East Lombok during the 
period November 2023 to April 2024. 
 

Method  
 
This research was conducted from November 2023 

to April 2024 at Pantai Ujung, East Lombok, the largest 
blue-swimming crab landing center on the island of 
Lombok. The map of the research location is presented 
in Figure 1. The research used in this study was 
quantitative descriptive. 

 

 
Figure 1. Sampling Location Map 

 
The study population consisted of all blue 

swimming crabs (P. pelagicus) landed by fishermen on 
the coast of the southern tip of East Lombok. The sample 
in this study is a blue swimming crab (P. pelagicus) 
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landed by fishermen on the coast of the southern tip of 
East Lombok. Research variables included sex, body 
weight, carapace width, gonad maturity stage, and 
gonad weight. 

Sampling is carried out once every month for six 
months using the purposive sampling method, where 
samples are taken randomly from fishermen’s baskets 
by determining specific criteria such as the completeness 
of the limbs of the blue swimming crab (P. pelagicus). 
Data was collected by weighing the body weight and 
gonads of blue swimming crabs, measuring carapace 
width, and observing gonad morphology to determine 
the gonad maturity stage. The gonadal somatic index of 
blue swimming crabs was determined based on the body 
weight and gonad weight of male and female blue 
swimming crabs. GSI is calculated based on the ratio of 
gonad weight to the total body weight of the blue 
swimming crab multiplied by one hundred (Hamid, 
2015). With the Formula 1. 

 

𝐺𝑆𝐼 (%) =
𝑊𝑔 (𝑔𝑟)

𝑊 (𝑔𝑟)
X100     (1) 

Where: 
GSI : Gonad Somatic Index 
Wg : Gonad weight 
W : Total body weight 
 

The analysis of the relationship between carapace 
width and body weight aims to understand the growth 
pattern of blue swimming crabs (P. pelagicus) landed on 
the coast of Ujung East Lombok. The relationship 
between carapace width and body weight was analyzed 
using simple linear regression, using the following 
formula (Rosmawati, 2011). 
 

W = a.Lb       (2) 
Where:  
W  : Body Weight 
L : Width of the Carapace 
a and b : Constant 
 

If the value of b = 3, the growth is isometric, that is, 
the increase in carapace width is balanced with the 
increase in body weight. If the value of b ≠ 3 indicates 
allometric growth, where the increase in carapace width 
is not balanced with the increase in body weight. 
Allometric growth is divided into two, namely positive 
allometric and negative allometric. If the value of b > 3, 
then the growth is positive allometric, which means that 
the increase in body weight is faster than the increase in 
carapace width, otherwise if the value of b < 3 is called 
negative allometric growth, meaning that the increase in 
carapace width is faster than the increase in body 
weight. In addition to the b value, the regression 
coefficient (R²) is an important parameter. An R² value ≥ 
0.80 indicates good regression, meaning the relationship 
between the two measured variables is very close (Hajjej 
et al., 2016). 
 

Result and Discussion 
 
Result  

Data from research results on blue swimming crab 
samples (P. pelagicus) conducted from November 2023 to 
April 2024 on the coast of the southern tip of East 
Lombok show dynamic growth. Tables 1 and 2 present 
data on the number of samples, the average width of the 
carapace, and the body weight of the blue swimming 
crab (P. pelagicus) by gender. 
 

Table 1. The Population of male blue swimming crabs landed on the South End Coast of East Lombok 

No Month 
Males 
(Ind) 

Carapace Width 
(mm/ind) 

St. Dev Body Weight 
(gr/ind) 

St. Dev 

1. Nov 39 117.6 6.96 98.7 gr 30.0 
2. Dec 41 106.0 9.09 78.1 gr 35.9 
3. Jan 34 104.9 12.08 60.5 gr 17.5 
4. Feb 37  120.9 10.82 95.7 gr 20.5 
5. March 37 111.5 10.12 85.7 gr 34.3 
6. April 42 111.1 13.31 85.6 gr 25.6 
Total  230     

 

Table 2. The population of female blue swimming crabs landed on the South End Coast of East Lombok 
No 
 

Month 
Females 

(Ind) 
Carapace Width 

(mm/ind) 
St. Dev Body Weight 

(gr/ind) 
St. Dev 

1. Nov 37 Ind 112.89 6.96 72.08 18.48 
2. Dec 32 Ind 112.50 9.09 73.94 15.58 
3. Jan 40 Ind 108.80 12.08 62.95 23.06 
4. Feb 34 Ind 116.03 10.82 87.62 23.18 
5. March 33 Ind 115.76 10.12 86.73 26.27 
6. April 35 Ind 114.57 13.31 85.31 29.44 
Total  211 Ind     
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Observations in Table 1 show that the average 
carapace width of male blue swimming crabs was 
highest in February (120.9 mm) and lowest in January 
(104.9 mm), while the body weight of males was highest 
in February (95.7 gr) and lowest in January (60.5 gr). In 
Table 2, for female crabs, the highest carapace width 
occurred in February (116.03 mm) and the lowest in 
January (108.8 mm), while the highest body weight was 
in February (87.62 gr) and the lowest in January (62.95 
gr).  
 
The Relationship between the Width of the Carapace and the 
Body Weight of the Crab (P. pelagicus) 

Figures 2 and 3 present the relationship between 
carapace width and body weight of male and female 
blue swimming crabs in statistical tests using linear 
regression.  
 

 
Figure 2. Graphic relationship between Carapace Width and 

Body Weight of Male Portunus pelagicus 

 

 
Figure 3. Graphic relationship between Carapace Width and 

Body Weight of Female Portunus pelagicus 

 
 Based on the analysis results, the male blue 
swimming crab (P. pelagicus) had a b value of 3.17, and 
the female had a b> value of 3.10, so it can be said that 
the growth of blue swimming crabs (P. pelagicus) landed 
on the tip coast is allometrically positive because the b 
value is greater than 3. 
 
 

Maturity Stage of Crab Gonads (P. pelagicus) 
They reported blue swimming crab stock in terms 

of sex ratio by observing the morphology of blue 
swimming crabs and gonad maturity stages, which 
white males and reddish-yellow females mark. Based on 
the results obtained, male and female blue swimming 
crabs are declared unbalanced. The sex ratio of blue 
swimming crabs landed on the coast of the southern tip 
of East Lombok, especially in phases 1 to IV, is presented 
in Figures Figures 4.1 to 4.4. 

 

 
Figure 4.1.a. Phase I female 

 
Figure 4.1.b. Phase I Male 

 
Figure 4.2.a. Phase II Female 

 
Figure 4.2.b. Phase II Male 

 
Figure 4.3.a. Phase III 

Female 

 
Figure 4.3.b. Phase III 

Male 

Figure 4.4. Phase IV Female 

 

 
The stage of maturity of blue swimming crabs 

gonads obtained, among others, consists of phase I with 
an average of 14, phase II with an average of 11,83, phase 
III with an average of 10,67, and phase IV with an 
average of 0.58. Then, the level of gonad maturity in 
phase I was one hundred and sixty specimens, seventy-
nine males and eighty-five females. Gonad maturity 
level two phase II has as many as one hundred and forty-
two specimens of eighty-seven and fifty-five females. 
Phase III one hundred and twenty-eight specimens 
comprised sixty-four males and sixty-four females. 
Phase IV consisted of seven specimens: three females 
and no males. The frequency of male and female blue 

W = 0.041x3.10
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swimming crab’s gonad maturity stages at each stage 
can be seen in Tables 3 and 4. 
 
Table 3. Gonadal maturity stage and gonadal somatic index of male blue swimming crabs from November 2023 to 
April 2024 

Male Gonadal Maturity Stage 

Month Sex Stage I Stage II Stage III Stage IV GSI Total 

Nov J 6 9 4 0 0.19  
Des J 8 7 6 0 0.23  
Jan J 7 4 3 0 1.54  
Feb J 5 5 7 0 1.28  
March J 7 5 5 0 0.28  
April J 5 11 6 0 0.26  
Total  38 41 31 0  110 

 
Table 4. Gonadal maturity stage and gonadal somatic index of female blue swimming crabs from November 2023 to 
April 2024 
Female Gonadal Maturity Stage 

Month Sex Stage I Stage II Stage III Stage IV GSI Total 
Nov B 9 4 4 0 2.26  
Des B 2 6 4 0 2.57  
Jan B 13 2 4 1 2.75  
Feb B 2 4 7 1 4.68  
March B 3 4 5 1 2.46  
April B 10 3 2 0 0.05  
Total  39 23 26 3  91 

 
Gonadal Somatic Index Blue Swimming Crab  

The results of data analysis of the gonad somatic 
index (GSI) in blue swimming crabs show that female 
blue swimming crabs are higher than the gonad somatic 
index of male blue swimming crabs. The highest average 
gonad somatic index occurs in February, which has a 
total of 5,83 %, and the lowest occurs in April, which is 
0,27 %, while in November, 2,42%, in December, 2,81%, 
in January, 3,85%, and in March, 2,78%. From November 
to February, the blue swimming crabs experienced an 
increase in the gonadal somatic index; from February to 
April, the blue swimming crabs experienced a decrease 
in the gonadal somatic index. The male gonadal somatic 
index based on time to time can be seen in Figures 5 and 
6. 

 

 
Figure 5. Graphic Male Gonadal Somatic Index from 

November 2023 to April 2024. 

 

 
Figure 6. Graphic Gonad somatic index of females from 

November 2023 to April 2024. 
 

Based on data analysis conducted for six months, 
the highest gonadal somatic index (GSI) of males and 
females is found in February or can be found in the same 
month. The average index of gonadal somatic based on 
sex of blue swimming crabs in November consisted of 
0,16% males and 2,26% females, in December consisted 
of 0,25% males and 2,56% females, in January consisted 
of 1,12 % males and 2,73 % females, in February 
consisted of 1,28 % males and 4,55 % females, in March 
consisted of 0,30 % males and 2,48 % females, and in 
April consisted of 0,09 % males and 0,27 % females. The 
evidence in graphs of the male and female can be seen 
from the GSI observed in Figures 5 and 6. 
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Discussion 
Sex Ratio of Blue Swimming Crab 

Based on data analysis from November 2023 to 
April 2024, the male blue swimming crab population 
outnumbered females every month. Research by 
Ernawati et al., (2014) and Maylandia et al., (2021) 
showed that female blue swimming crabs often migrate 
to deeper waters for spawning, so the male population 
is more dominant. Xiao & Kumar, (2004) also found that 
male and female blue swimming crab habitats differ, 
with adult females preferring habitats with high salinity 
and deeper waters. Temperature and salinity influence 
blue swimming crabs' distribution, activity, and 
movement. These two environmental parameters are 
essential in determining a suitable habitat for blue 
swimming crabs and influence adaptation and 
movement patterns (Santoso et al., 2016). 
 
Blue Swimming Crab Weight Difference 

Blue swimming crab weights varied every month, 
with an increase in weight in November (87.23 grams), a 
decrease in December and January (61-73 grams), and an 
increase again in February (88.06-93.05 grams). This was 
due to the females' spawning process. The increase in 
weight is due to the growth of blue swimming crabs, 
which, based on research, shows that weight growth is 
faster than the growth of grouper. The same study 
conducted by Iksanti et al., (2022) showed that crabs 
experienced positive allometric growth where the 
increase in body weight was faster than the width of the 
grouper. In addition, weight growth also becomes more 
significant due to the spawning process, where the blue 
swimming crab will return nutrients and energy spent 
during the spawning process. Husin, (2022) explains a 
significant increase in weight after the spawning process 
by blue swimming crabs. The increase in blue swimming 
crab weight peaked in February due to the gonadal 
maturity or maturation process before molting or 
changing the old shell with a new shell. Salsabilla et al., 
(2024) also reported that in February, there was an 
increase in the process of changing shells carried out by 
blue swimming crabs. 
 
Relationship between Carapace Width and Body Weight of 
Blue Swimming Crab 

The results show a difference in the relationship 
between the width and weight of blue swimming crabs 
in males and females. This is due to differences in life 
patterns between males and females. The growth rate of 
males is generally faster than that of females. The causes 
include differences in morality, competition, and 
recruitment. Research conducted by Mughni et al., 
(2022) showed differences between the growth rates of 
males and females based on the relationship between 
width and weight. 

In addition, the difference between width and 
weight between males and females is also influenced by 
the way of life between males and females. Male blue 
swimming crabs move more than female blue 
swimming crabs, causing differences in growth rates. In 
addition, a lifestyle that often moves or moves allows 
male blue swimming crabs to obtain more food sources. 
Research conducted by Sugilar et al., (2012) also showed 
that the lifestyle of the blue swimming crab itself also 
influences the growth rates between males and females. 

In addition, water conditions and salinity or 
temperature also affect the growth rate of male and 
female blue swimming crabs. Females are generally 
found in deeper waters than males. In Figures 2 and 3, 
the graph shows the equation W = 0.038L3.17 with the 
coefficient of determination R2 = 0.95. These results 
indicate that the widening of the grouper causes 95% of 
male blue swimming crab growth, while only 5% is 
caused by other factors such as the environment and 
food availability. Meanwhile, the female blue swimming 
crab showed the equation W = 0041x3.10 with the 
coefficient of determination R2 = 0.91. These results 
indicate that the widening of the grouper causes 91% of 
female blue swimming crab growth, while only 9% is 
caused by other factors, such as the environment and 
food availability. 
 
Gonad Maturity Stage of Blue Swimming Crab 

The stage of maturity of blue swimming crab 
gonadals is measured based on color, shape, gonad 
weight, and egg development Alam, (2021). The 
research results were conducted for 6 months, and the 
gonad maturity stage results varied. Most of the blue 
swimming crab gonadal landed at the southern end of 
East Lombok's coast are undeveloped. This is due to the 
level of gonad maturity, which, on average, is at levels 
one and two, while only a few are found at levels three 
and four. 

In addition, based on the gonad somatic index 
(GSI), the average gonad maturity value was 2.45% in 
November. In December, it increased to 2.80%; from 
January to February, it was 3.92% to 6.03%. Whereas 
from March to April, there was a decrease in the gonad 
somatic index (GSI) from 2.74% to 0.31%. This shows 
that from January to February, the blue swimming crabs 
have spawned, so in the following months, the maturity 
of the gonadals decreased due to the spawning of both 
male and female blue swimming crabs. 

Fadilla, (2020) reported that the maturity of the 
gonads of the blue swimming crab (P. pelagicus) that 
landed in the Kuala Seputih hamlet, Tulang Bawang 
Lampung, peaked in December to February. Then the 
development of the gonads decreased in the following 
months due to the spawning process. The level or 
indicator of gonadal maturity is then the benchmark in 
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the capture that occurs in crab (P. pelagicus). The gonad 
maturity level of the blue swimming crab (P. pelagicus) 
that landed at the end of the south coast of East Lombok, 
shows that the crab still needs gonad development. 

Overfishing will affect the continuity of the 
development and population of blue swimming crabs in 
nature. So, there needs to be socialization among 
fishermen to find out whether or not it is feasible for blue 
swimming crabs to be caught, especially socialization 
about what months the spawning process on blue 
swimming crabs will take place. This then affects the 
population of blue swimming crabs in nature. In certain 
months, such as November to February, there needs to 
be a decrease in catching blue swimming crabs because, 
in that month, the spawning process occurs in blue 
swimming crabs in maintaining the population and 
ecosystem. 
 
Spawning Time 

Spawning usually occurs when the male 
approaches and attaches himself to the female's body 
and then spends some time swimming. The process 
takes a while and usually results in a shrimp-like larva 
called the zoea stage. Furthermore, the blue swimming 
crab will continue to develop up to several zoea stages. 
This stage is usually the size of the blue swimming crab 
larvae, which are still as small as plankton and live by 
relying on ocean currents before entering the megalopa 
stage (Gumohung et al., 2024). 

Spawning time is usually carried out in December 
to February. This is evidenced by the increased level of 
gonad maturity obtained from the study results in these 
months. This research is evidenced by Kembaren et al., 
(2012), which shows that the blue swimming crab 
spawning occurs from September to December. The 
same research conducted by Hira et al., (2024) also 
revealed that the spawning of blue swimming crabs 
occurred from December to February. 

 
Conclusion  

 
Based on the results of research and discussion, it 

can be concluded that the population of blue swimming 
crab (P. pelagicus) landed at the southern end of the coast 
of East Lombok, with more males than females for each 
month during the period November 2023 to April 2024, 
with 230 males and 211 females. This difference was 
caused by female migration to deeper waters for 
spawning and habitat differences between males and 
females. Body weight increased from November to 
December, decreased from December to January due to 
spawning, and increased again from February to April. 
The relationship between grouper width and body 
weight of crab (P. pelagicus) was positive allometric with 

a linear regression value of b > 3 for both males and 
females. 

The blue swimming crab’s gonad maturity stage 
varied from stage I to stage IV, with stage I dominating. 
The Gonadal Somatic Index (GSI) increased from 
November to February and decreased from March to 
April. Spawning occurs from December to February and 
is characterized by increased gonad maturity. The 
spawning process is characterized by changes in gonad 
color and a decrease in body weight of the blue 
swimming crab. 
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