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INTRODUCTION  

 

Penaeus monodon, often known as Windu prawn, is a very valuable crustacean 

commodity in Indonesia. It serves as a significant source of foreign exchange for the country, 

as supported by several studies such as those of Nasution et al. (2016), Suman et al. (2018), 

Machmudi (2020), Khademzadeh and Haghi (2021) and Aguirre-Pabón et al. (2023). The 

species is indigenous to the Indo-Pacific region and is frequently observed in the Arafura Sea 

of Indonesia (Russell & Houston, 1989; Purwanto 2017; Tirtadanu et al., 2022). Over the 

past few decades, double rig trawls have been extensively and consistently employed to 

exploit the tiger prawn. Studies by Sumiono (2011), Purwanto (2017), Umamah et al. 
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Sustainability 

 

Utilizing measured fisheries is an effective method for ensuring the 

long-term viability of the tiger prawn (Penaeus monodon) populations in the 

Arafura Sea, particularly following the post-moratorium from 2015 to 2021. 

Biological factors are a type of information that is considered in the process 

of making decisions. The objective of this study was to ascertain the pattern 

of the length-weight  relationship, condition factor, sex ratio, gonad maturity 

stage, first length caught (L50), and first length maturity. The investigation 

was done in the Arafura Sea from February 2023 to January 2024. The 

acquired data were examined utilizing Excel software. The findings 

indicated that the captured tiger prawn (P. monodon) varied in size, ranging 

from 30,2 to 99,8 mmCL. The average length was 62,03 ± 11,70 mmCL, 

with a mode of 60 mmCL for carapace length. The growth exhibited a 

negative allometry. The condition factor (K) varied between 0,139 and 

3,293, with an average of 1,172 ± 0,611. The sex ratio under balanced 

conditions was 1,01 males : 1 female. The majority of the catch consists of 

prawn with fully developed gonads (phase III, IV, and V). The mean length 

of the tiger prawn captured (Lc) was 61,98 ± 7,87 mmCL, which was larger 

than the mean length of mature gonads (Lm) at 60,03 ± 7,75 mmCL. The 

current state of the tiger prawn fishing after the ban is highly favorable and 

requires careful maintenance and regulated management, including 

controlling the amount of fishing gear, determining the fishing season, and 

managing the fishing area, in order to ensure its sustainability. 

http://www.ejabf.journals.ekb.eg/
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(2017), Wijopriono et al. (2019) and Sari et al. (2021) have shown that the tiger prawn in 

the Arafura Sea are being overfished.  

In 2014 – 2015, the Indonesian government, namely the Ministry of Maritime Affairs & 

Fisheries, implemented a strict policy to enforce a moratorium on prawn fishing using double 

rig trawls in the Arafura Sea. This decision was supported by many studies conducted by 

Arisandi (2016), Adhawati et al. (2017), Siar et al. (2017) and Ulath et al. (2018). Siar et 

al. (2017) and Sari (2018) found that the moratorium policy has successfully preserved 

fisheries resources. However, it did not lead to any increase in people's income. This is in 

contrast to the findings of Hikmayani and Rahadian (2015), Nurlaili et al. (2016) and 

Sururi et al. (2017), who concluded that the policy effectively improved the performance of 

small-scale fisheries businesses.  

In 2021, double rig trawling was allowed to resume based on Regulation No. 

18/PERMEN/2021, which was amended by Regulation No. 36/PERMEN/2023. In order to 

ensure the long-term viability of the tiger prawn resources, it is imperative for the 

government and stakeholders to prioritize the preservation of their habitat and survival. For 

effective management, a well-organized and quantifiable governance system is necessary due 

to the rapid and brief growth cycle of this particular prawn species (Sumiono, 2012; 

Günther & Beratan, 2013; Saputra et al., 2013; Suman et al., 2020). In anticipation of the 

recurrence of overfishing, the president of the Republic of Indonesia has implemented a new 

program called quota-based measured fishing. The program was initiated under the auspices 

of Government Regulation Number 11 of 2023 (Luthfia, 2023). The program requires 

precise data and information on the tiger prawn species, particularly about biological 

parameters, as the biological dynamics of prawn undergo rapid changes (Sulaiman et al., 

2005; Guo et al., 2014; Nie et al., 2014). Several studies documented the biology of the tiger 

prawn before the implementation of the double rig trawl ban. These studies include those 

conducted by Purwanto (2010), Gopalakrishnan et al. (2014), Kumari et al. (2015), Li et 

al. (2016), Komi and Francis (2017), Mane et al. (2019), Solanki et al. (2020), Tirtadanu 

and Chodirjah (2020) and Oketoki et al. (2024).  

To effectively and sustainably manage the tiger prawn resources, it is essential to gather 

information on biological aspects. Hence, the objective of this study was to ascertain the 

pattern of the length-weight relationship, condition factor, sex ratio, gonad maturity stage, 

first length caught (L50), and first length maturity the post-moratorium. The study's findings 

can be used by regional and national stakeholders to inform decisions regarding the future 

management of tiger prawn fisheries. This includes policies on fishing seasons, such as when 

to open and when to close them, as well as restrictions on the use of fishing gear. 

MATERIALS AND METHODS  

 

This research was conducted from February 2023 to January 2024 in the Arafura Sea, 

by accompanying a prawn vessel on 6 fishing trips lasting a maximum of 55 days each. The 

tiger prawn (Penaeus monodon) specimens were assessed for carapace length using a caliper 

with a precision of 0,1mm, and weight measurements were obtained using digital scales with 

a precision of 1g. Female prawn gonad maturity was assessed using ocular sampling. The 
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sample was conducted by direct observation of randomly selected double rig trawl captures 

onboard.  

The sample size of tiger prawn (Penaeus monodon) was 8.004 individuals, comprising 

4.023 males and 3.981 females. The data analysis involved examining several parameters 

such as length frequency, length-weight relationship, condition factor, sex ratio, gonad 

maturity stage, mean carapace length of gonad mature prawn (Lm), and mean carapace length 

of caught prawn (Lc) using Microsoft Excel. Length frequency analysis involves the 

construction of bar graphs that display the length frequency distributions of both males and 

girls. The measured length of the prawn is referred to as the carapace length. The relationship 

between prawn length and weight is described by the cubic law, as stated by Bal and Rao 

(1990) and King (2013) as follows:  

W = aLb  ........................................................................................  (1) 

Where, W = weight (grams); L = length of prawn carapace (mm); and a, b = constant 

regression results. 

Based on the constant b and statistically significant differences, the growth pattern 

was identified as b = 3 for isometric growth (I), b > 3 for positive allometric growth (+), and 

b less than 3 for negative allometric growth (-) (Ragheb, 2023). 

Sex ratio testing was conducted with the Chi Square test (Steel & Torrie, 1989): 

X2   .......................................................................  (2) 

Where, Oi = total frequency of male and female prawn; ei = number of expected male and 

female prawn in the Ith cell; and k = group of observation stations for male and female 

prawn. 

 

 

                

 
Fig. 1. How to measure the carapace length of a tiger prawn's 
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Analysis of prawn condition factors was calculated using the equation of Effendie (1997) and 

King (2013) as follows: 

Kt= W/(aLb),  ................................................................................  (3) 

Where, Kt = condition factor; W = average prawn weight (gr); and L = average prawn 

carapace length (mm). 

Sex ratio was calculated by comparing the number of male and female tiger prawn. 

Determination of whether or not the sex ratio of males and females is balanced was done by 

chi-square test following the method of Walpole (1993). 

The analysis of gonad maturity stage was conducted by examining the proportion of 

mature and immature female prawn in each month. Female prawn gonad maturity can be 

determined through visual examination of the ovary's color and size, as described by Motoh 

(1981). The average mature gonad (Lm) was determined by inputting the values of carapace 

length and PLm into a logistic function graph, as described by King (2013). The equation 

employed was as follows:  

   ......................................................................  (4) 

The mean carapace length (Lc) of collected prawn was determined using a logistic 

function technique, as described by Boutson et al. (2009), using the equation: 

   .......................................................................  (5) 

a and b are selectivity curve parameters (a<0 and b>0). The Lc value is obtained from -a/b. 

RESULTS  

 

1. Frequency of length and weight  

The carapace size of tiger prawn (Penaeus monodon) captured by double rig trawl in 

Arafura sea (>12 nautical miles) varied between 30,2 and 99,8mmCL, with an average length 

of 62,03±11,70mmCL. The most common carapace length observed was 60 mmCL (Fig. 2).  

 
Fig. 2. Carapace length frequencies Penaeus monodon in the Arafura Sea 
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The captured tiger prawn (Penaeus monodon) exhibited a weight range of 6 – 143 grams, 

with an average weight of 50,77±26,54 grams. The most frequently observed weight was 36 

grams, as shown in Fig. (3).  

2. Length and weight relationship  

Assessing the length-weight relationship is crucial for evaluating the stock of prawn 

population and its potential for production (Mohale et al., 2024). The length-weight 

relationship (LWR) is a crucial measure in fisheries biology research as it determines the 

growth of fish and prawns influenced by genetic and environmental factors (Aprianti et al., 

2024). The result of the relationship between the length of the carapace and the weight of 

tiger prawn (Penaeus monodon) revealed that the growth of the tiger prawn may be described 

 

Fig. 4. Length weight relationship of tiger prawn (P. monodon) from Arafura Sea 

 
Fig. 3. Weight frequencies Penaeus monodon in the Arafura Sea 
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by the equation W=0,000266L2,920 (n=8004, r2=0,89). The analysis was conducted on a 

sample size of 8004, and the coefficient of determination (r2) was found to be 0,89. This 

information is presented in Fig. (4). The growth pattern of tiger prawn was determined to be 

negative allometric after conducting a t-test with a 95% confidence level (Q=0,05). 

 

3. Condition factor  

The findings indicated that the condition factor (K) value of the tiger prawn captured 

from Arafura Sea varied between 0,14 and 3,29, with an average of 1,17 ± 0,61. The 

condition factor values exhibited a positive correlation with the size and weight of the tiger 

prawn, as depicted in Fig. (5). 

4. Sex ratio 

The investigation revealed a sex ratio of 1,01 : 1, indicating a higher population of male 

prawn compared to female prawn. 

5. Stage of gonadal maturation  

 
Fig. 5. Condition factor of tiger prawn from Arafura Sea  
 

Table 1. Sex ratio of tiger prawn from Arafura Sea  

Month 
Total  Comparison 

Male Female M:F Ratio X2 P=95% 

February 188 212 1 : 1,13 1,44 Balanced 

March 384 481 1 : 1,25  10,88 Unbalanced  

April 291 276 1,05 : 1  0,40 Balanced 

May 320 338 1 : 1,06  0,49 
Balanced 

June 263 239 1,10 : 1 1,15 Balanced 

July 250 245 1,02 : 1  0,05 
Balanced 

August 527 476 1,11 : 1 2,59 Balanced 

September 408 289 1,41 : 1  20,32 Unbalanced 

October 209 191 1,09 : 1  0,81 Balanced 

November 515 358 1,44 : 1 28,23 Unbalanced 

December 314 480 1 : 1,53 34,71 Unbalanced 

January 312 438 1 : 1,40 21,17 Unbalanced 

Total 3981 4023 1 : 1,01 0,22 Balanced 
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Upon visual examination, it was seen that the majority of the female tiger prawn 

displayed a high stage of gonadal maturity, specifically falling into categories phase III, IV, 

and V. This pattern was observed consistently throughout the year. From December to 

January, there was a rise in the number of the tiger prawn catches that had immature gonads 

(phase I), as well as an equal distribution between those with immature gonads and those with 

mature gonads. This trend persisted from February to April, encompassing both phase I and 

phase II prawn. Based on graph presented, it appears that gonad maturity in phases IV and V 

has not yet reached 90% but ranges between 70 – 80% (Fig. 6). 

6. Average length caught (Lc) and mature gonads (Lm) 

The average length of the caught (Lc) and the average of mature gonads (Lm) were 

determined by inputting each value into a logistic function graph. According to these data, the 

average length of the outer shell tiger prawn obtained in Arafura Sea more than 12 miles 

away from the shoreline was 61,98±7,87 mmCL (Fig. 7). Additionally, the average length of 

the carapace tiger prawn that were sexually mature (Lm) was 60,03±7,75 mmCL (Fig. 8). 
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Fig. 6. Gonadal maturity stage of tiger prawn in Arafura Sea  
 

 
Fig. 7. Mean length carapace at capture (Lc) of P. monodon in Arafura Sea 
 



Mustasim et al., 2025 

 

2452 

DISCUSSION 

 

The size of the tiger prawn discovered in Arafura Sea is comparatively smaller than 

seen by Wakida-Kusunoki et al. (2016) in the Yucatan Peninsula, Eastern Mexico. The 

measurements of the Arafura prawn were 201 and 290mmTL, with weights of 111,6 and 200 

grams. Nevertheless, the size of the prawn falls within the range of measurements observed 

on the South Coast of Nigeria, which varied from 19 to 143,2mm (Oketoki et al., 2024). 

Additionally, the prawn is larger than the tiger prawn caught in Tarakan waters using 

helicopter trawls, which measured between 21,9 and 63mmCL, as well as the tiger prawn 

caught in Takalar waters using trammel nets, which measured between 49 and 51mm (Jamal, 

2015; Chodrijah & Faizah, 2018). The greatest size of prawn captured in this study in the 

Arafura Sea was significantly high due to the fishing location being located more than 12 

nautical miles away from the coastline. Nonetheless, the utilization of less discriminating 

fishing equipment resulted in the capture of smaller specimens as well.  

The growth trend of tiger prawn in Arafura sea exhibits negative allometry, indicating 

that the increase in length of the prawn is more pronounced than its weight. This aligns with 

the findings of research conducted by Gopalakrishnan et al. (2014) and Mohale et al. 

(2024) on the Southeast coast of Tamil Nadu in South India. It is also supported by several 

other researchers, including Amani et al. (2015), Faye et al. (2015), Uddin et al., (2015), 

Hhademzadeh and Haghi (2017), Hasan et al. (2020), Siagian et al. (2020), Ranjan Das et 

al. (2021) and Ukpatu (2021). However, in contrast to Piratheepa et al., (2013), who 

conducted research in the waters of Kakkaithevu - Sri Lanka, as well as Chodrijah and 

Faizah (2018), who conducted research in Tarakan, Kalimantan - Indonesia and found that 

the growth pattern of the tiger prawn is isometric. The diversity in development patterns 

observed in the tiger prawn indicates that growth is a relative phenomenon, meaning that it 

can fluctuate over time due to influences from environmental variables (such as 

oceanographic factors) and the availability of food. Gokce et al. (2007) found that the 

number of samples measured had an impact on the accuracy of the value, with a higher 

number of samples resulting in greater accuracy. Furthermore, factors such as water 

conditions, seasons, sex, gonadal development stage, and habit sustainability also have an 

impact (Sparre & Venemma, 1992). Condition factors can offer insights into the precise 

 
Fig. 8. Mean carapace length at gonad maturity (Lm) of P. monodon in Arafura Sea  
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growth conditions of prawn in a general sense (Solanki et al., 2020). The condition factor of 

the tiger prawn in Odisha waters was found to be greater than 1.0 (Kumari et al., 2015); 

while in Mahararastra waters, it ranged from 0.92 to 1.09 (Mane et al., 2019). However, the 

tiger prawn in Southeast Nigeria (Udoinyang, 2016), Gujarat India (Solanki et al., 2020), 

and Southern Nigeria (Ukpatu, (2021) were in poor condition, with condition factor values 

less than 1.0. The mean value of K in this study suggests that the tiger prawn in Arafura Sea 

exhibited significant growth and demonstrated an increase in reproductive activity during 

both the moratorium and post-moratorium periods. Weatherley et al. (1987) and Senen et al. 

(2011) suggested that a high condition factor value may be indicative of an elevated level of 

breeding activity. The condition factor values in this study exhibited extensive intervals, 

which can be attributed to the use of non-selective gear (double rig trawl) that allowed for the 

capture of various sizes of fish, resulting in differences in size and weight. 

The sex ratio observed in Arafura sea indicated a higher proportion of males captured 

compared to females. This demonstrates a disparity observed in Digha Waters, India, where 

the female population exceeds that of males (Uddin et al., 2015). The results of the chi-

squared test indicated that the sex distribution of tiger prawn (P. monodon) in the annual 

distribution was balanced or not significantly different from a 1 : 1 ratio. However, there were 

variations in the distribution from month to month during the study, which was also observed 

in the waters of Sri Lanka (De Croos et al., 2011). According to Fisher (1930), Bal and Rao 

(1990) and Romimohtarto and Juwana (2005), the conditions in the Arafura Sea after the 

moratorium suggest that prawn fishing has not been excessively high. These researchers 

argued that a sex ratio of 1 : 1 is indicative of low fishing pressure. However, deviations from 

this ideal ratio are often observed due to differences in behavior, growth, and mortality rates 

between male and female prawns. 

According to Motoh (1981), spawning occurs year-round in Philippine seas. 

Nevertheless, the findings of Chodrijah and Faizah (2018) in Tarakan Waters, North 

Kalimantan indicate that gonad maturity takes place in March, April, and September. 

Conversely, Rajyalakshimi et al. (1984) discovered that tiger prawn spawning occurs from 

October to April. Considering the gonad maturity stage observed in this study, it is advisable 

to avoid catching prawn in December and January, as the majority of the catch during this 

time consists of prawn in the phase I (growth period). 

The average length of tiger prawn caught (Lc) in Arafura sea using a double rig trawl is 

61,98 ± 7,87 mmCL. This is more than the average length of mature gonads (Lm), which is 

60,03 ± 7,75 mmCL. Chodrijah and Faizah (2018) discovered a similar result in Tarakan 

Waters, Indonesia, where the length of Lc (40,69 mmCL) was larger than that of Lm (33,58 

mmCL). According to Pinheiro and Lins-Oliveira (2006) and Suman et al. (2019), if the 

length of the first time captured (Lc) is smaller than the length of the first time mature gonads 

(Lm), these conditions can negatively impact the resource's sustainability. The status of the 

tiger prawn fishing in the Arafura Sea after the 2015 – 2022 moratorium, as observed in this 

study, is highly favorable as it ensures the sustainability resources. Hence, it is imperative to 

uphold and control the administration (quantity of fishing equipment, timing, and fishing 

location), particularly during December and January, when the growth period's primary 
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capture (phase I) typically occurs. Therefore, it is anticipated that the prawn resources would 

continue to be sustainable and that the utilization efforts will also be sustainable. Olii et al. 

(2022) stated that it is necessary to maintain favorable circumstances and an optimal 

environment for species. Additionally, Purnawan et al. (2023) emphasized the importance of 

stock monitoring as a crucial component of sustainable fisheries resource management. 

 

CONCLUSION 

 

The dimensions of the tiger prawn (P. monodon) captured in Arafura Sea following the 

2015 – 2021 suspension varied from 30,2 to 99,8 mmCL, with weights ranging from 6 to 143 

grams. The growth exhibited a negative allometry. The condition factor (K) varied between 

0,14 and 3,29, with an average of 1,17±0,61. In balanced conditions, the sex ratio was 1,01 : 

1, with a higher number of male compared to female. The yearly capture was primarily 

composed of sexually mature prawn (phase III, IV, V), whereas monthly data revealed that in 

December and January, it was predominantly composed of immature prawn (phase I). The 

mean length of captured tiger prawn (Lc) was 61,98 ± 7,87 mmCL, which was higher than 

the mean length that had reached sexual maturity (Lm) at 60.03 ± 7.75 mmCL. The state of 

tiger prawn fishing in the Arafura sea during the time of this study is highly favorable as it 

contributes to the preservation of the sustainable resources. Hence, it is imperative to uphold 

and govern the administration of prawn resources (including the quantity of fishing 

equipment, fishing season, and fishing location) in order to ensure their continued 

effectiveness and promote sustainable exploitation. 
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