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ABSTRACT 
 

The population dynamics and stock assessment of blue swimming 
crab (Portunus pelagicus Linnaeus, 1758) in the coastal area of Trang 
province, Southern Thailand was done through stratified sampling of 7,499 
crabs that were caught by crab gill nets and crab traps. The sampling was 
done from September 2006 to August 2007. The carapace width and weight 
relationship was measured, including parameters such as asymptotic outer 
carapace width (OCWα), curvature (K), asymptotic inner carapace width 
(ICWα), total mortality coefficient (Z), natural mortality coefficient (M), 
fishing mortality coefficient (F), exploitation rate (E), and total stock at first 
catch (Lc). The maximum sustainable yield (MSY), maximum economic 
yield (MEY) and total biomass (B) were estimated. Results showed that the 
asymptotic outer carapace width was 17.30. The asymptotic inner carapace 
width was 16.70 cm and its curvature was 1.5 per year. The total mortality 
coefficient was 8.96 per year, natural mortality coefficient was 1.61 per year 
and fishing mortality coefficient was 7.35 per year. The exploitation rate 
was 0.82. The total stock of blue swimming crab at first catch  at 2.5 - 3.0 
cm was 7,895,170 individuals. Results of stock assessment also showed that 
the maximum sustainable yield was 364.33 tons, maximum economic yield 
was 25.29 million Baht (1 Baht = US$ 33) and total biomass was 139.83 
MT. A 40 % decrease in the level of fishing effort is recommended to 
ensure sustainability of the blue swimming crab stock. 
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INTRODUCTION 
 

The Blue Swimming Crab, BSC (P. pelagicus) is an important economic aquatic 
fauna of Thailand. It is also important in recreational fisheries. The BSC fishery is a 
major livelihood for small-scale fishers in many parts of West and East Southern, 
Thailand. In 2005, the BSC yield of Thailand was third in the world [1] and in 2004, the 
total yield was 42.2 MT with a value of 2,563.3 million Baht (= 35 million US$) [2]. 
However, 2005 exports fell off rapidly, due to low crab production, and the size of BSC 
caught were smaller than in previous years [2]. This was thought to be the result of 
increased fishing due to an increased number of fishing gears and an improvement in 
efficiency. 

BSC fishery in Trang is an important source of income for small-scale fishers. In 
Sikao Bay, Trang, the yield of BSC was 120 MT with a value of 6.4 million Baht. 
However, the maximum sustainable yield (MSY) of BSC decreased by 50 percent [3] 
resulting in a decline in production. Therefore, there is a need for appropriate 
management measures of the BSC fishery in the coastal area of Trang to ensure the 
sustainability of this fishery. 
 
 

MATERIALS AND METHODS 
 

The study was conducted in the coastal area of Trang Province, Thailand from 
September 2006 to August 2007. All fishing villages were selected from 4 districts, 
Sikao, Kantang, Hatsumran and Palian (Figure 1). Stratified sampling was done using 
crab gill nets and crab traps. The samples were then individually measured and weighed 
for the following parameters: carapace width; (outer: OCW and inner: ICW) (cm) and 
body weight (g). Prices were recorded by size classes (Baht/kg) at the ports close to the 
villages. An analytical model was applied using the FiSAT program, FAO-ICLARM 
Stock Assessment Tools [4], as recorded by Gayanilo and co-workers [5]. 
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Figure 1 Map of fishing villages in the coastal area of Trang province, Thailand. 
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Carapace Width-Weight Relationship 
To establish the carapace width-weight relationship, the commonly used 

relationship W = aCWb was applied [6] where W is the weight (g), CW the carapace 
width (cm), a intercept (condition factor) and b the slope (growth coefficient). The 
parameters a and b were estimated using power regression and the coefficient of 
determination (R2) to show the carapace width-weight relationship. 
 
Estimation of Growth and Mortality Parameter 

The asymptotic length (Lα) and growth coefficient (K) of the von Bertalanffy 
growth equation (VBGF) [7] were estimated by means of ELEFAN-1 [8] incorporated 
into the FiSAT program. The Lα value was estimated using a modified Powell-
Wetherall plot [9], which was then used as seed value in ELEFAN-1 analysis to assess a 
reliable estimate of the growth parameter K [10] by using an estimate of the growth 
performance index (Ø) [11]. The inverse von Bertalanffy growth equation and growth 
curve were used to determine the carapace width of the BSC at various ages, by using 
the hypothetical age at which the length equals zero (t0) [12] as calculated from the 
culture of BSC by the Department of Fishery in Samut Songkhram Province, Thailand 
[13] where t0 was estimated to be −0.041 per year for this study. 

The mortality parameters were estimated using the FiSAT program for which 
the total mortality rate (Z) was estimated using the length converted catch curve [14]. 
The natural mortality rate (M) was estimated using a modified method described by 
Rikhter and Efanov [6]. The fishing mortality rate (F) was estimated using the 
relationship of the mortality parameter (Z = F + M). The exploitation level (E) was 
estimated using the Beverton and Holt’s equation (E = F/Z) [15]. 
 
Estimation of Yield Per Recruit Models 

The analysis of yield per recruit was conducted as described by Thompson and 
Bell [16]. The number of recruits of BSC was calculated by the Jones’ Length-Based 
Cohort Analysis model [4]. The number of recruits, the growth and mortality 
parameters were used for calculating production (P), biomass (B) and value (V) [3]. The 
analysis of exploitation was computed based on present low and high levels with results 
showing maximum sustainable yield (MSY), maximum economic yield (MEY) and 
optimum fishing effort in time series data on the production of BSC in the Trang coastal 
area. 
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RESULTS AND DISCUSSION 
 
A total of 7,499 crabs were caught in all fishing villages from 4 districts (4,385 

males and 3,114 females). The distribution of the OCW ranged from 5.5 - 17.0 cm and 
the ICW ranged from 4.0 - 15.5 cm. The carapace width-weight relationship of BSC had 
high R2 value and the exponent was not significantly different from 3 (p > 0.05). 
Therefore, it is assumed that growth of this species is “isometric”   
(Table 1 and Figures 2 and 3). 
 
 
Table 1 Carapace width-weight relationships of BSC in the Trang coastal area, Thailand. 

 

Outer carapace width-weight Inner carapace width-weight 
Crabs 

Equation (R2) Equation (R2) 
Male 

Female 

Total 

W = 0.0404 × OCW 3.2192 

W = 0.0425 × OCW 3.1860 

W = 0.0416 × OCW 3.2024 

0.8805 

0.8714 

0.8748 

 

 

W = 0.1553 × ICW 2.9531 

W = 0.1969 × ICW 2.8351 

W = 0.1738 × ICW 2.8978 

0.8942 

0.8872 

0.8893 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2 Outer carapace width-weight relationship of BSC in the Trang coastal area. 
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Figure 3 Inner carapace width-weight relationship of BSC in the Trang coastal area. 
 
 

The growth parameters of BSC in the Trang coastal area were estimated using 
Bhattacharya’s method [4]. It is used for separating the length frequency to determine 
the mode length of crab cohorts. Consequently, model progression analysis is used for 
linking the mean length of the same cohort which shows monthly growth progression. 
The line that is drawn to indicate the growth of the same cohort is further used for 
estimating the growth parameters (K and CWα) by ELEFAN-I using growth parameters 
of BSC at Sikao Bay [3] and t0 was −0.041 per year [2]. The linked mean length of the 
same cohort showed the estimated growth of OCW∞   at 17.30 cm and K at 1.5 per year. 
The estimated growth of ICW∞   was 16.70 cm and K was 1.5 per year. In terms of sex, 
males had a growth of OCW∞   at 17.90 cm and K at 1.5 per year while females showed 
an OCW∞   of 17.10 cm and K of 1.6 per year. The estimated growth for males reveals 
an ICW∞   of 16.70 cm and K at 1.4 per year while for females ICW∞   is 16.50 cm and K 
at 1.5 per year. Thus, the estimated growth of BSC in the coastal area of Trang was 
essentially independent of sex. 
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Table 2 Estimated growth parameters of BSC in the Trang coastal area. 
 

Outer carapace Inner carapace 
Crabs 

OCW∞   (cm) K (per year)  ICW∞   (cm) K (per year) 
Male 

Female 

Total 

17.90 

17.10 

17.30 

1.5 

1.6 

1.5 

 

 

16.70 

16.50 

16.70 

1.4 

1.5 

1.5 

 
 
 

 
 
 

 
 
 
 
 
 
 

 
 
 
 
 

 
Figure 4 Restructured outer carapace width frequency distribution with growth curves of BSC 
in the Trang coastal area. 
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Figure 5 Restructured inner carapace width frequency distribution with growth curves of BSC 
in the Trang coastal area. 

 
 

From computational studies, the growth equation of BSC in the Trang coastal 
area based on Bertalanffy’s model [7] using growth parameters allowed the 
determination of the relationship between inner carapace width-age and weight-age. The 
results of the calculation are shown in Table 3 and Figures 6 and 7. 
 
 
Table 3 Equation growth curve of BSC in the Trang coastal area. 
 

Crabs Relationship between 
inner carapace width and age 

Relationship between 
weight and age 

Male Lt  = 16.70 (1 - e –1.40( t+0.041)) Wt  = 633.83 (1-e –1.40(t+0.041) )2.9531 

Female Lt  = 16.50 (1 - e –1.50 (t+0.041)) Wt  = 557.10 (1-e –1.50(t+0.041) )2.8351 

Total Lt  = 16.70 (1 - e –1.50 (t+0.041)) Wt  = 607.07 (1-e –1.50(t+0.041) )2.8978 
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Figure 6 Relationship between inner carapace width and age of BSC in the Trang coastal area.  
 
 

 
 

    
 
 
 

  
 
 
 
 
 
   
 
 
 

 
Figure 7 Relationship between weight and age of BSC in the Trang coastal area. 
 
 
 
 
 

POPULATION DYNAMICS OF BLUE SWIMMING CRAB 



 198 

The natural mortality rate (M) of BSC in the Trang coastal area for both male 
and female using Rikhter and Efanov formula was calculated to be 1.61 per year. The 
total mortality rate (Z) was 8.96, 9.23 per year for male crabs and 8.85 for female crabs 
respectively. The fishing mortality rate (F) was 7.35, 7.62 per year for male crabs and 
7.24 for female crabs respectively. The exploitation rate (E) was 0.82, 0.83 for male 
crabs and 0.82 for female crabs. Since the exploitation rate is more than 0.50, this shows 
that BSC are overexploited. 
 
 
Table 4 Mortality and exploitation rate of BSC in the Trang coastal area. 

 

Crabs Total mortality rate 
Z (per year) 

Natural mortality rate
M (per year) 

Fishing mortality rate 
F (per year) 

Exploitation rate 
E = F/Z 

Male 
Female 
Total 

9.23 
8.85 
8.96 

1.61 
1.61 
1.61 

7.62 
7.24 
7.35 

0.83 
0.82 
0.82 

 
 

The exploitation rate of BSC for 1 year in the Trang coastal area was used to 
find the numbers of BSC in each length interval for growing in new stocks. This 
information was used to calculate the number of recruits of BSC by using Jones’ 
Length-Based Cohort Analysis. The study was assigned the exploitation rate of the last 
length interval (16.50 - ∞) at 0.82 per year and discovered that the number of recruits of 
BSC (inner carapace width starting from 5.0 cm) in the fishing area was 7,895,170 
crabs. The coefficient of total mortality and fishing mortality were 1.61 - 11.1 and 0.01 - 
9.51 per year, respectively. 

There is a high market demand for BSC with an inner carapace width from 10.0 
cm. The average price was 90 Baht per kg. However, the coefficients of total mortality 
and fishing mortality of big-sized crab were higher than the small-sized crab. The 
maximum coefficient of fishing mortality of crabs with 12.0 cm inner carapace width 
was 9.51 per year. 

From the correlation analysis between length and fishing mortality coefficient of 
BSC, it is possible to analyze and determine the number of crabs in future catches by 
increasing or decreasing the level of fishing effort (X-factor) to calculate the maximum 
sustainable yield (MSY), biomass (B) and value (V). The results such as yield, value of 
recruits, growth parameters and mortality coefficient including the value in each 
carapace width interval, were used to analyze the MSY and MEY by length-based 
Thompson and Bell Analysis. The results from the analysis were applied to the present 
situation because this method determined the X-factor as the value that indicated an 
increase in fishing if X is higher than 1, and decrease in fishing, if X is lower than 1. In 
the present situation, X-factor was assigned equal to 1, and then the numbers of 
recruitment of BSC (estimated at 7,895,170 crabs) as calculated by Jones’ Length based 
cohort analysis were used for this analysis. 
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In the present fishing situation, the biomass, yield and value of BSC were 
98,963,000 kg, 356,170,000 kg and 22.1 million Baht, respectively. In addition, the 
increment in fishing effort led to decreased yield, biomass and value of blue swimming 
crab, and vice versa (Figure 8). By adjusting the level of fishing effort, the study found 
that MSY of BSC would be 364,332,000 kg if 40 percent of fishing effort was 
decreased. The MEY of BSC would be a projected 25.29 million Baht if fishing effort 
was decreased by 60 percent. 

Moreover, the study revealed that present MSY and MEY of BSC were lower 
than the MSY and MEY generated from the information collected from the fishers 
directly, because the length-based Thompson and Bell Analysis proceeds successively 
from the youngest to the oldest age classes and number of recruits. The BSC also 
affected the final yield. The recruitment of BSC was continual and since the Trang 
coastal area is situated in a tropical zone, the spawning season was almost throughout 
the entire year. Another important problem was the variation in price of BSC; meat of 
the small-sized boiled crab was sold at a higher price than fresh crab. 

At present, the exploitation of BSC in the Trang coastal area is higher than the 
recruitment. Therefore, in order to sustain the utilization of BSC, a proper management 
program should be implemented urgently. The level of fishing effort should be 
decreased by 40 percent from the present level. The conservation of juvenile crabs 
through a Crab Bank program should be practiced. By keeping 9,000 broodstock per 
year, the number of crabs can be sustained for stock enhancement and recruitment 
activities. 
 

            
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 

 
 
 

Figure 8 Results of Thompson and Bell Prediction Analysis showing the current status and the 
prediction of changes in fishing mortality of BSC in the Trang coastal area. 
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CONCLUSIONS 
 
The management measures for BSC in the coastal area of Trang Province, 

Thailand as suggested by stock assessment are to decrease the number of fishing gears 
of small-scale fishers by approximately 40 percent. The decision-making on BSC 
management cannot use only biological information, the socioeconomic conditions of 
small-scale fishers in the Trang coastal area should also be considered to achieve 
sustainable management of the BSC resource and also ensure fairness to all 
stakeholders. 
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บทคัดยอ 
 
อมรศักดิ์ สวัสดี1 และ อภิรกัษ สงรักษ2 

พลวัตประชากรและการประเมินสภาวะทรัพยากรปูมา ในบริเวณชายฝงจังหวัดตรัง ประเทศไทย 
 

พลวัตประชากรและการประเมินทรัพยากรปูมา ในบริเวณชายฝงจังหวัดตรัง ภาคใตของประเทศไทย 
ศึกษาโดยการสุมแบบแบงช้ันดวยเครื่องมืออวนจมและลอบปูมา และทําการชั่งวัดปูมา จํานวน 7,499 ตัว ซึ่งเก็บ
รวบรวมในชวงเดือนกันยายน 2549 ถึงเดือนสิงหาคม 2550 การศึกษาครั้งนี้ครอบคลุมการศึกษาความกวางสูงสุด

ของกระดองสวนนอก (OCWα) ความกวางสูงสุดของกระดองสวนใน (ICWα) พารามิเตอรการเติบโต (K) 
สัมประสิทธิ์การตายรวม (Z) สัมประสิทธิ์การตายโดยธรรมชาติ (M) สัมประสิทธิ์การตายโดยการประมง (F) อัตรา
การใชประโยชน (E) จํานวนตัวสัตวน้ําในระยะแรกจับ (Lc) รวมทั้งประเมินคาผลจับยั่งยืนสูงสุด (MSY) ผลจับที่ให
ผลตอบแทนทางเศรษฐกิจสูงสุด (MEY) และประมาณคามวลชีวภาพของปูมาทั้งหมด ผลการศึกษาพบวา คาความ
กวางสูงสุดของกระดองสวนนอกเทากับ 17.30 เซนติเมตร ความกวางสูงสุดของกระดองสวนใน เทากับ 16.70 
เซนติเมตร คาพารามิเตอรการเติบโต เทากับ 1.5 ตอป คาสัมประสิทธิ์การตายรวม เทากับ 8.96 ตอป โดยคา
สัมประสิทธิ์การตายโดยธรรมชาติ เทากับ 1.61 ตอป และสัมประสิทธิ์การตายจากการประมงเทากับ 7.35 ตอป อัตรา
การใชประโยชนทรัพยากรปูมา เทากับ 0.82 จํานวนตัวสัตวน้ําในระยะแรกจับ (2.5 - 3.0 เซนติเมตร) เทากับ 
7,895,170 ตัว นอกจากนี้ผลการประเมินสภาวะทรัพยากรปูมา แสดงใหเห็นวา คาผลจับยั่งยืนสูงสุดของปูมาใน
บริเวณชายฝงจังหวัดตรัง เทากับ 364.33 ตัน และผลจับที่ใหผลตอบแทนทางเศรษฐกิจสูงสุดเทากับ 25.29 ลานบาท 
ขอเสนอแนะของผูวิจัยเสนอวา หากตองการบํารุงรักษาทรัพยากรปูมาสามารถใชปูมาไดอยางยั่งยืนถาวร ควรลดการ
จับปูมาลงประมาณ 40 เปอรเซ็นต 
 
 
 
 
 

                                                        
1สาขาวิชาเทคโนโลยีการจัดการทรัพยากรทะเลและชายฝง สํานักวิชาวิศวกรรมศาสตรและทรัพยากร มหาวิทยาลัยวลัยลักษณ          
 อําเภอทาศาลา จังหวัดนครศรีธรรมราช 80161 
2สาขาเทคโนโลยีการประมง  คณะวิทยาศาสตรและเทคโนโลยีการประมง  มหาวิทยาลัย เทคโนโลยีราชมงคลศรีวิชัย                            
 วิทยาเขตตรัง จังหวัดตรัง 92150 

A  SAWUSDEE and A  SONGRAK 
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