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 A study was carried out to investigate the weight-length and width, and length-width 

relationships of juvenile blue swimming crab, Portunus pelagicus, population living in 

the seagrass beds of Sungai Pulai, Johor, Malaysia.  Samplings were done at two 
different sites of the seagrass beds (i.e. Beting Laut Tg. Pelepas and Beting 

Merambong) from 14th - 15th June 2002.   A total of 38 males and 55 females were 

taken randomly using a scoop-net and preserved in 10 % buffered formalin for further 
investigations in the laboratory.  It is found that the growth pattern of juvenile blue 

swimmer crab males and females tend to be like isometric (b= 2.8174-3.1543) in both 

of the stations.  In general, relative growth of body dimensions of juvenile has positive 
(r= 0.9661-0.99974) and significant relationship (P<0.01) with the growth of carapace 

width and length as predictors. 
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INTRODUCTION 

 

 The blue swimming crab P. pelagicus  is typically found in nearshore marine and estuarine waters 

throughout the Indo-West Pasific (Stephenson, 1962, Kailola, Williams, Stewart, Reichelt,  McNee,  Grieve, 

1993), where the same regions it is present in large numbers and contributes towards recreational and 

commercial fisheries (Prasad and Tampi, 1951; Thompson, 1951; Phillips and Cannon, 1978; Smith, 1982). 

 Blue swimming crab lives in a wide range of inshore and continental shelf areas, including sandy, muddy 

and seagrass habitats, from intertidal the zone to at least 50 m depth (Williams, 1982; Edgar, 1990).  The meat 

of this crab is relished as a delicacy and because it’s high demands and commercial value, fishing activities on 

this crab had always been intensive.  In Australia, the commercial catch of the blue swimming crab have been 

growing rapidly and recent annual catches were of the order of 1800 tonnes (Kumar, Ferguson, Xiao,  Hooper, 

and Venema., 2000).  With further development of crab fisheries, this figure is likely to increase substantially in 

the next five years.  These factors have lead to the requirement to obtain more detail information on the biology 

of the P. pelagicus. 

 While a numbers of studies on the biology of P. pelagicus have been undertaken in marine environment and 

the mouths of estuaries (Pillay and Nair, 1971; Shinkarenko, 1979; Williams, 1982; Potter, Chrystal,  and 

Loneragan, 1983; Reeby,  Prasad, Kusuma, 1990; Sumpton, Potter and Smith, 1994), research on the blue 

swimming crab fisheries in Malaysia are still limited. 

 This study was aimed to gather information on the growth biology of juvenile blue swimming crab P. 

pelagicus populations living in the seagrass beds of Sungai Pulai, Johor, Malaysia. 

 

MATERIALS AND METHODS 

 

 Juvenile crab samples were obtained at the seagrass beds (Beting Laut Tg. Pelepas and Beting Merambong) 

in Sungai Pulai Johor (1
o
15’-1

o
30’N and 103

o
27’-103

o
36’E) (Figure 1) from 14

th
-15

th
 June 2002.  Sampling was 

done at random but effort was made to cover as much seagrass areas as possible using a scoop-net.  Samples 

were preserved in 10 % buffered formalin and brought back to the laboratory for further studies. 

 Each specimen was sexed and its morphology checked.  Females were characterized with their triang-

shaped abdomens while males, their inverted “T” shaped abdomens.  The morphometric characters studied in 
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males and females were carapace width, carapace length, abdomen length and mouth width.  For this purpose, 

all measurements were made with vernier calipers to the nearest 0.05 mm as indicated below in figure 2.   

Carapace width (CW) was measured between the tips of the largest spines (tips of epibranchial spines).   

Carapace length (CL) was measured along the middle line between the frontal notch and posterior margin of 

carapace.  Abdomen width (AbW) was measured across midline of the fifth segment.   Abdominal was 

measured across midline of the fifth segment.  Abdominal length (AbL) was measured along the midline fom 

the frontl margin of the first segment to the posterior margin of the carapace.  Mouth width (MW) was measured 

across the widest region of the mouth.  Weights were measured to 0.001 g on the electronic digital balance. 

 The data of all specimens were pooled and the relationships between the different set of variables was 

calculated by the method of least squares on the basis of individual measurements.   Since the weight of crab is 

usually closely proportionate to the cube of length and width, the length-Weight and the width-weight 

relationship for both the male and female are expressed by the formula: W = aL
b
, or when expressed in 

logarithm: Log W  

= a + b log CW/CL, where W = weight of crab, CW = carapace width of crab, CL = carapace length of crab, a = 

constant, b = Equilibrium constant (Le Cren, 1951).  The  mean weight at a constant carapace width and 

carapace length for each sex in each station was determined by using analysis of covariance (ANCOVA) of the 

natural logarithm of the weight as dependent variable, sex as a fixed factor, and the natural logarithm of the 

carapace width and carapace length as a covariate. Student-t test (Zar, 1984) was used to assess the relative 

growth pattern for the species studied. 

 

RESULTS AND DISCUSSION 

 

 Regression equations between the width as well as the length of carapace and the weight of juvenile blue 

swimming crab which were separated based on research stations and sex, are shown in Table 1 and Figure 3 and 

4. 

 Regression equations in Table 1. reveal that their slope ranges from 2.8741 to 3.1543.  The result of the 

present study is consistent with Effendie’s study (1994) reporting that the slope in the regression equation of 

length in relation to weight ranges from 2.50 to 3.50. 

 Result of regression analysis of weight in relation to carapace width and carapace length in juvenile of P. 

pelagicus showed that male juvenile had higher increasing of weight than female juvenile as well as carapace 

width in both stations.  However, female juvenile had higher increasing of weight compared the male juvenile as 

well as carapace length in both stations.  It can be explained by the slope value (m).  Regression equations 

between the weight and carapace width was found the slope (m) ranges from 2.8741-3.0403 (male juvenile) and 

2.8174-2.9166 (female juvenile).  Whereas the Regression equations between weight and carapace length was 

obtained the slope ranges from3.0979-3.1543 (female juvenile) and 2.9371 – 3.0525 (male juvenile). However, 

results of the student-t test revealed that the slope values at the same carapace width and carapace length to 

weight were not significant (P>0.05) with 3 in both stations. It is found that the growth pattern of juvenile blue 

swimmer crab males and females tend to be like isometric (b= 2.8174-3.1543). 

 Analysis of covariance (ANCOVA) showed that regression coefficients of both equation were not 

significant (P>0.05) (Table 1; Fig. 3 and 4).  This fact revealed that the males juvenile and females juvenile in 

both station showed similar weight growth with increasing of carapace length and carapace width. 

 Meristic measurements of juvenile swimming crabs provide explanation about the relationship of certain 

organ compared with another one.  This relationship can be regarded as a basis to differ the subpopulation.  The 

result of this observation is formulated in regression equations are shown in Table 2. 

 Based on the result of regression analysis in carapace width-carapace length relationship from both stations, 

it can be explained that the carapace width is always followed by the carapace length (Table 2 and Figure 5).  

Their correlations were high for male juveniles (r = 0.9884 - 0.9974) and statistically significant (P<0.01).   The 

slopes of regression equations above demonstrated that the growth of male juvenile’s carapace length at station I 

(b= 0.4476) was higher than at station II (b= 0.4358) while the female juvenile crabs had similar growth of 

carapace width (St I: b = 0.4209; St II = 0.4211). 

 The equations obtained between abdomen length and carapace width as well as carapace length in both 

stations had high and significant correlations (r = 0.9751 - 0.9974; P< 0.01) (Table 2 and Figure 6 and 7).   The 

slopes in the equations show that the abdomen length of males and females at station I was higher than at station 

II.  Based on the predictor parameters (CW/CL), it was obtained that the slope value of abdomen length-

carapace width relationship for males (0.2864 - 0.3106) were higher than females (0.2747 = - 0.2977).   

However, the relationship between abdomen length and carapace length for male juveniles (0.6466- 0.6918) 

were lower than female juvenile (0.6558-0.7062) in both station. 

 The relationships between the abdomen width and carapace width as well as carapace length of male 

juveniles blue swimming crab and females in both stations demonstrated high correlations (r= 0.9661 – 0.995) 

and they differed significantly (P<0.05) (Table 2 and Figure 8 and 9).  The slopes of all equations revealed that 
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the abdomen width in relation to carapace length were higher than abdomen width-carapace width relationships.   

Besides, it was also found that the abdomen width of both sexes at station I was higher than at station II with 

carapace width as a predictor parameter.  While female’s abdomen width in both stations showed similar size 

(b= 0.7748) with carapace length as a predictor parameter.  But the male blue swimming crab at station II (b = 

0.7748) had higher abdomen width than station II (b = 0.7419). 

 
Table 1:  Regression analysis of weight in relation to carapace width and carapace length in juvenile of P. pelagicus. 

Body size 
Range (g) 

 
N 

 
St 

 
Sex 

Log W = a + b log CW/CL or 
W = a Lb* 

 
S2 

 
r 

 
b** 

Relationship 
pattern 

 

1.60-13.00 

 

20 

 

I 

 

M 

 

LogW= -4.3599 + 3.0403 log CW 

W = 4.3657.10-5.CW3.0403 

 

0.0067 

 

0.9936 

 

b=3 

 

isometric 

 

0.90-23.80 36 I F LogW= -4.1559 + 2.9166 log CW 

W = 6.9832.10-5.CW2.9166 

0.2551 0.7037 b=3 Isometric 

2.40-20.60 18 II M LogW= -4.0840 + 2.8741 log CW 

W = 8.2419.10-5.CW2.8741 

0.0329 0.9696 b=3 Isometric 

1.60-24.10 19 II F LogW= -3.9995 + 2.8174 log CW 

W = 1.10-4.CW2.8174 

0.0278 0.9715 b=3 Isometric 

 

 

1.60-13.00 

 

20 

 

I 

 

M 

 

LogW= -3.3148 + 3.0525 log CL 

W = 4.8437.10-4.CL3.0525 

 

0.0038 

 

0.9964 

 

b=3 

 

isometric 

 

0.90-23.80 36 I F LogW= -3.4553 + 3.1543 log CL 

W = 3.5051.10-4.CL3.1543 

0.0017 0.9971 b=3 Isometric 

2.40-20.60 18 II M LogW= -3.1706 + 2.9371 log CL 
W = 6.7514.10-4.CL2.9371 

0.0264 0.9764 b=3 Isometric 
 

1.60-24.10 19 II F LogW= -3.1704 + 3.0979 log CL 

W = 6.7552.10-4.CL3.0979 

0.0143 0.9862 b=3 Isometric 

 

Station I (St I) : Beting Laut; station II (St II): Beting Merambong Sungai Pulai; number of samples (N); weight (W); carapace width (CW); 
carapace length (CL);standard deviation squared (S2), slope (r); female (F); male (M);* F-hit, P<0.01 ; **t-test P<0.05 
 
Table 2:  Regression analysis of body dimensions in juveniles of P. pelagicus. 

Body size Range (g) N St Sex Regression equation (Y = a +bX) S2 R 

1.60-13.00 20 I M CL = -0.0303 + 0.4476 CW 0.122 0.9969 

0.90-23.80 36 I F CL =  1.2547 + 0.4209 CW 0.253 0.9959 

2.40-20.60 18 II M CL =  0.6837 + 0.4358 CW 0.361 0.9884 

1.60-24.10 19 II F CL =  1.4390 + 0.4211 CW 0.487 0.9901 

1.60-13.00 20 I M AbL = -0.7435 + 0.3106 CW 0.053 0.9972 

0.90-23.80 36 I F AbL = -0.0803 + 0.2977 CW 0.241 0.9922 

2.40-20.60 18 II M AbL =  0.7244 + 0.2864 CW 0.139 0.9896 

1.60-24.10 19 II F AbL =  1.3433 + 0.2747 CW 0.487 0.9751 

1.60-13.00 20 I M AbL = -0.6845 + 0.6918 CL 0.048 0.9974 

0.90-23.80 36 I F AbL = -0.9423 + 0.7062 CL 0.168 0.9946 

2.40-20.60 18 II M AbL =  0.5195 + 0.6466 CL 0.199 0.9851 

1.60-24.10 19 II F AbL =  0.3182 + 0.6558 CL 0.210 0.9902 

1.60-13.00 20 I M AbW = -0.4642 + 0.3343 CW 0.096 0.9957 

0.90-23.80 36 I F AbW =  0.0551 + 0.3264 CW 0.211 0.9943 

2.40-20.60 18 II M AbW =  0.2543 + 0.3328 CW 0.203 0.9873 

1.60-24.10 19 II F AbW =  0.7754 + 0.7748 CW 0.094 0.9661 

1.60-13.00 20 I M AbW = -0.3474 + 0.7419 CL 0.173 0.9922 

0.90-23.80 36 I F AbW = -0.9017 + 0.7748 CL 0.096 0.9974 

2.40-20.60 18 II M AbW = -0.5987 + 0.7559 CL 0.203 0.9888 

1.60-24.10 19 II F AbW = -0.3914 + 0.7748 CL 0.635 0.9902 

1.60-13.00 20 I M MW   =  0.1116 + 0.1787 CW 0.058 0.9909 

0.90-23.80 36 I F MW   =  0.4180 + 0.1758 CW 0.081 0.9974 

2.40-20.60 18 II M MW   = -0.8204 + 0.1963 CW 0.156 0.9888 

1.60-24.10 19 II F MW   =  1.8370 + 0.1493 CW 0.094 0.9902 

1.60-13.00 20 I M MW   =  0.3986 + 0.1349 CL 0.047 0.9926 

0.90-23.80 36 I F MW   =  0.0902 + 0.4170 CL 0.056 0.9949 

2.40-20.60 18 II M MW   = -0.9927 + 0.4445 CL 0.165 0.9743 

1.60-24.10 19 II F MW   =  1.3269 + 0.3545 CL 0.033 0.9947 

Abdomen length (AbL); abdomen width (AbW); mouth width (MW) 

 

 The mouth width toward carapace length at both stations were higher compared the mouth width-carapace 

width relationships.  These were indicated by the difference of slope range of each relationship; from the values 

of 0.1349 to 0.4445 (with carapace length as a predictor) and 0.1493 - 0.1963 (with carapace length as a 

predictor) (Table 2).  The slope also demonstrated that the mouth width-carapace width relationships for male 

juveniles (0.1787-0.1963) were higher than female juveniles (0.1493-0.01758) in both stations.  On the other 

hand, the mouth width to carapace length of female juveniles (b=0.4170) at station I was higher than males 

(b=0.1349). But at station II, the mouth width-carapace width relationships for female juveniles (b=0.3545) 
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were smaller than male juvenile (b=0.4445). The equations obtained between mouth width and carapace width 

as well as carapace length in both stations had high and significant correlations (r= 0.9909 - 0.9949; P<0.01) 

(Table 2 and Figure 10 and 11). 

 

 
 

Fig. 1: Map Shows the Sampling Location of the Study Area on the Southwest Johore. 

 

 
 

Fig. 2: Portunus pelagicus (Linnaeus, 1758).  Measurement specifications of : a, carapace; b, mouth; c,  

abdomen of immature female; d, abdomen of adult female; e, abdomen of adult male.  CW,  

carapace width; CL, carapace length; MW, mouth width, AbW, Abdomen width; AbL, Abdomen  

length. 
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Fig. 3: Scatter diagram of absolute values showing the carapace width-weight  relationships of juvenile  

P. pelagicus. 

 

 
 

Fig. 4: Scatter diagram of absolute values showing the carapace length-weight  relationships of juvenile  

P. pelagicus. 
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Fig. 5: Growth pattern of carapace length in relation to carapace width in juvenile P. pelagicus. 

 

 
 

Fig. 6: Growth patterns of abdomen length in relation to carapace width in juvenile P. pelagicus. 
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Fig. 7: Growth patterns of abdomen length in relation to carapace length in juvenile P. pelagicus. 

 

 
 

Fig. 8: Growth patterns of abdomen width in relation to carapace width in juvenile P. pelagicus. 
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Fig. 9:   Growth patterns of abdomen width in relation to carapace length in juvenile P. pelagicus. 

 

 
 

Fig. 10: Growth pattern of mouth width in relationship to carapace width in juvenile P. pelagicus. 
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Fig. 11: Growth pattern of mouth width in relationship to carapace length in juvenile P. pelagicus. 

 

Conclusion: 

 The growth pattern of juvenile blue swimmer crab males and females tend to be like isometric (b= 2.8174-

3.1543).  In general, relative growth of body dimensions of juvenile has positive (r= 0.9661-0.99974) and 

significant relationship (P<0.01) with the growth of carapace width and length as predictors. 
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