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Abstract 

In order to make quantitative comparisons between shrimps of different sizes, sexes, origin and species a number of different 

measurements have been used in the past mainly for fisheries management or aquaculture purposes. These include carapace length                   

(including and excluding rostrum), body length, total length, total weight, tail weight and meat weight. Frequently different authors quote 

different size measurements with the results but the comparisons of them are extremely difficult. It is therefore useful to have 

mathematical expressions, which define a particular relationship, so that measurements can be converted for the comparisons (Farmer, 

1986). Length-weights of a species are always related to each other (Le Cren, 1951). Length-weight relationship provides a means for 

calculating weight of a fish if length is known and vice versa. Length- weight relationship is also needed for studies on yield estimates 

and for calculating the relative condition factor. Several factors are known to influence length-weight relationship e.g. maturity, feeding, 

parasites, pathogens etc. The changes in length- weight relationship are reflected in the ‘condition factor’ for which fishes caught in 

different seasons, sex, length ranges are examined. In order to minimise the influence of condition factors on the length-weight 

relationship, the samples are collected throughout the year and separate relationships for both the sexes are obtained. 

Keywords: morphometric relationships, total length, carapace length, total weight, tail weight, meat weight, aquaculture, fish processing 

industries 

 

Introduction 

In fishes, linear dimensions such as total length, standard 

length, and caudal length or furcal length are used as 

“standard” for denoting the size of fish in various biological 

and population studies. In crustaceans, particularly in case 

of prawns, total length and carapace length is considered 

as a standard dimension of size.  

 But many times, the rostrum and telson get damaged 

while handling them. So it becomes difficult to measure the 

total lengths of prawns. In addition, the tail of the prawn 

(abdomen) tends to become curved and the arthrodial 

membrane between the abdomen and the cephalothorax 

becomes loose resulting in variations in the total lengths of 

prawns. Therefore, Mistakidis (1957) and Hall (1962) 

suggested that in the case of prawns, carapace length 

should be taken as a Standard measure of size. The total 

length can vary due to elasticity of the prawn, which 

depends on its  degree of decomposition and method of 

preservation (Garcia and LeReste, 1981). 

 The carapace length can be a more precise 

dimension, but the range of carapace length is limited and 

therefore it is necessary to use Vernier callipers for the 

measurements. However, the use of Vernier calliper in the 

field is not practicable, therefore, most of the workers 

consider total length as a standard measure of size. 

Nevertheless, many investigators report the size of prawns 

in either carapace length or total length. Therefore it 

becomes necessary to find out the relationship between 

total length and carapace length. Many dimensional 

relationships from various body parts such as pereiopods, 

rostral size and genital organs are also used for 

quantitative comparisons of various species of prawns to 

establish their characters (Holthuis and Miquel, 1984). 
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 Many times dimensional relationships are used in the 

fishing industry for the conversion of ‘raw’ weight into 

‘processed’ weight. In the case of prawns, it is necessary 

to know the conversion of total weight into either tail weight 

or meat weight. In order to obtain these conversion factors, 

relationships between total length-carapace length, total 

weight- tail weight, total weight- meat weight and tail 

weight- meat weight are required.  

 In prawns, various morphometric measurements were 

used to establish specific characters of the species (Kubo, 

1949). While studying the biology of some Indo-Pacific 

penaeid prawns including M. brevicornis, (Hall, 1962) gave 

carapace length- weight relationship. Rao (1967) and 

Thomas (1975) gave length- weight relationships of 

Penaeus monodon and Penaeus semisulcatus from 

Mandapam respectively. Ramamurthy and Manickaraja 

(1978) studied the dimensional relationships for M. 

dobsoni, M. affinis and P. stylifera. Sukumaran and Rajan 

(1981) gave the length- weight relationship of 

Parapenaeopsis hardwickii. 

 Farmer (1986) reported dimensional relationships for 

P. semisulcatus, M. affinis and P. stylifera from Kuwait 

waters. Lalitha Devi (1987) gave the same in case of 

Penaeus monodon, Metapenaeus monoceros and 

Metapenaeus dobsoni from Kakinada coast. From the 

same area, the dimensional relationships of M. monoceros 

were studied by Rao (1988a). Rao (1992) also reported 

the same relationship in case of P. indicus from 

Vishakhapatanam. Sukumaran et al., (1993) reported the 

length- weight relationship of M. dobsoni from different 

fishing grounds of India. Nandakumar (1998) gave length-

weight relationships and other dimensional relationships 

for M. monoceros from Cochin waters. 

 In case of M. brevicornis, Rajyalakshmi (1961, 1981) 

reported length- weight relationship and total length- 

carapace length relationship from Hooghly- Malah estuary. 

However, there is no information on such dimensional 

relationships for the species from Mumbai waters.  

 It was noticed that at the landing centres, the males 

and females of  M. brevicornis are sorted out as they fetch 

different prices. The males of the species are generally 

lean and smaller in size so they fetch much less price than 

females and are sold in local markets. The females are 

bigger in size, fetch better prices and are sold to exporters. 

Because of size wise segregation of two sexes, all 

dimensional relationships were calculated separately for 

the two sexes of  M. brevicornis. 

 
Material and Methods 

Weekly samples of  M. brevicornis were collected from the 

trawlers operated at New Ferry Wharf. Similarly, fortnightly 

samples were collected from dol nets operated at New 

Ferry Wharf and monthly samples were collected from 

hand operated trawlers from Versova landing centre. The 

samples were brought to the laboratory and preserved in 

10% formalin. The length measurements were taken with 

the help of a divider on a scale graduated at 1.0 mm. Total 

lengths of prawns were measured from the tip of the 

rostrum to the tip of the telson up to nearest millimetre. 

The carapace length is measured  from the orbital notch to 

the posterior mid dorsal margin of the carapace.  

 After taking lengths, the prawns were blotted dry and 

weighed on an electronic balance up to the nearest 

milligramme. The tail weight was noted after removing the 

‘head’ i.e. cephalothorax, and meat weight was noted after 

removing the exoskeleton of the remaining part of the 

abdomen. All morphometric dimensions of prawns were 

measured as suggested by CMFRI (1995).  

 The data collected from January 1998 to December 

1998 were pooled together and the different relationships 

were obtained by regression analysis by the method of 

‘least squares’ based on individual measurements. 

 Relationships between total length (TL) and carapace 

length (CL), total weight (TW) and tail weight (TLW), total 

weight (TW) and meat weight (MW) and tail weight (TW) 

and meat weight (MW) were found to be linear.  

  

Results 

A total of 983 males and 1,598 females ranging from 43-

109 mm and 35-153mm respectively were measured for 

the various relationships. The values of regression 

analysis such as constant (a), coefficient (b) and 

correlation coefficient (r2) for the relationships are given in 

Table 1.1.  

 

 



 
  

 
 60 Bodhi International Journal of Research in Humanities, Arts and Science 

 
 

Vol. 6 No. 3   April 2022  E-ISSN: 2456-5571 
 

Table 1.1 Calculated values of  ‘a’, ‘b’ and ‘r2’ for 

different relationships of M. brevicornis 

Relationships Sex ‘a’ ‘b’ ‘r2’ 

Total length- 

Carapace 

length 

Male 0.9705 0.2103 0.608 

Female -1.85236 0.2252 0.9501 

Total weight- 

Tail weight 

Male 0.090344 0.6451 0.9931 

Female 0.305547 0.6044 0.8107 

Total weight- 

Meat weight 

Male 0.067323 0.4748 0.9765 

Female 0.1624128 0.4785 0.9803 

Tail weight- 

Meat weight 

Male -0.00404 0.738 0.9717 

Female 0.64198 0.6505 0.8128 

 
Relationship Between Total Length and Carapace 

Length 

It showed a linear relationship for both males and females. 

Males: The relationship between TL and CL for males is 

given in Fig 1.1 and expressed mathematically by: 

 CL= 0.9705 +  0.2103 * TL (r2=0.608) 

 

 
Fig 1.1 Relationship between total length and carapace 

length in males 

 
Females: The relationship between TL and CL for females 

is given in Fig 1.2 and expressed mathematically by: 

 CL= -1.85236 + 0.2522 * TL (r2=0.95) 

 
Fig 1.2 Relationship between total length and carapace 

length in females 

 
Relationship between total weight and tail weight: 

It showed a linear relationship for both males and females. 

Males: The relationship for males is given in Fig. 1.3 and 

expressed mathematically by:  

 TLW= 0.090344+ 0.645088*TW (r2= 0.993) 

 

 
Fig 1.3 Relationship between total weight and tail 

weight in males 

Females: The relationship for females is given in Fig. 1.4 

and expressed mathematically by  

 TLW= 0.305547+0.604419*TW (r2= 0.811)    

 
Fig 1.4 Relationship between total weight and tail 

weight in females 
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Relationship between total weight and meat weight: 

It showed a linear relationship for both males and females. 

Males: The relationship for males is given in Fig. 1.5 and 

expressed mathematically by: 

 MW = 0.067323+0.474757*TW  (r2= 0.977) 

 
Fig 1.5 Relationship between total weight and meat 

weight in males 

 
Females: The relationship for females is given in Fig. 1.6 

and expressed mathematically by: 

  MW = 0.16241276+ 0.4785259*TW (r2= 0.98) 

 
Fig 1.6 Relationship between total weight and meat 

weight in females 

 
Relationship between tail weight and meat weight: 

It showed a linear relationship for both males and females. 

Males: The relationship for males is given in Fig. 1.7 and 

expressed mathematically by: 

 MW= - 0.00404+ 0.737953*TLW (r2= 0.972) 

 
Fig 1.7 Relationship between tail weight and meat 

weight in males 

 
Females: The relationship for females is given in Fig. 1.8 

and expressed mathematically by: 

 MW= 0.641985+ 0.650494*TLW (r2= 0.813) 

 

 
 

 The fish processing industry requires conversion of 

‘raw material’ (total weight) into ‘processed product’ in the 

form of meat weight. It also requires conversion of these 

weights into ‘counts’, which generally represent the 

number of pieces per kilogramme.  
 

Discussion 

Rajyalakshmi (1961) gave two different relationships for M. 

brevicornis, one for 0- year group and another from an 

older group but in each case the two sexes were combined 

and a common relationship was given. Hall (1962) 

calculated the carapace length- weight relationship for a 

number of Indo- Pacific penaeid prawns. But, he also gave 

a common equation for the two sexes together.  
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 Klima (1969) studied the length- weight relationship of 

Hymenopenaeus robustus from the Gulf of Mexico and 

found that the regression lines for males and females were 

significantly different. Similar observations were made by 

Fontaine and Neal (1971) in the case of P. setiferus, P. 

aztecus and P. duorarum. Ramamurthy and Manickraja 

(1978) also found sex wise difference between the total 

length and carapace length relationship of P. stylifera, 

M.dobsoni and M. affinis and gave different regression 

equation for each sex. Rao (1988a) gave a sex wise 

relationship for both juveniles and adults of M. monoceros. 

While working on the same prawn, Nandakumar (1998) 

also gave separate relationships for the two sexes.  

 Rao (1988a) gave length- weight relationship and 

other dimensional relationships for M. monoceros collected 

from trawl catch from Kakinada and observed that males 

were heavier than females upto 77 mms, after which 

females became heavier. This he explained on the basis 

that after 77mm length, juveniles from estuaries move to 

inshore waters and the maturation process starts. The 

gonads in females being heavier than those in the males 

makes the females heavier than males. Similarly, 

Nandakumar (1998) while studying M. monoceros also 

concluded that females in general become heavier than 

males from 80 mms onwards due to gonad development. 

The same was tried in M. brevicornis and it was observed 

that upto 55 mm size, the weight of males was slightly 

higher than that of females and thereafter the weight of 

females increased. However, in the present study, the 

smallest female with a maturing ovary was 83 mm in total 

length, which shows that the increase in the weight of 

females is not related to ovary weight in M. brevicornis.  

 In M. brevicornis, males are tiny and slender, while 

females are relatively stout and bulky in nature, therefore 

the disproportionate rise in weights of females can not be 

attributed to the maturation process of females alone. The 

sexual maturity of males of the prawn commences by the 

union of petasmal endopodites when they reach about 56-

60 mm and develop the spermatophores in the terminal 

ampulae when they are about 58 mm in size. It is likely 

that after the petasmal union, most of the energy is 

diverted to the gonad development and sexual behavior 

such as chasing mates, rather than the somatic body 

growth, as a result they remain thin and slender. 

Furthermore, the gonads of males in the case of prawns 

never grow remarkably large unlike in the case of females. 

The feeding intensity of males was also found lesser than 

the females, which may support that males, unlike females 

do not spend time in foraging but in sexual behaviour such 

as searching and chasing the mates. 

 Therefore, in the present study also, all the mentioned 

morphometric relationships are calculated separately for 

each sex. It is thus concluded that all the morphometric 

relationships are positively correlated with each other, and 

so can be beneficial for aquaculture practices and also for 

fish processing units. 

 
References 

1. C.M.F.RI. 1995. A manual for Standardised Linear 

Measurements of Exploited Finfish and Shellfish: 78P. 

2. Farmer, A.S. 1986. 1973. Morphometric relationships 

of commercially important species of penaeid shrimp 

from the Arabian gulf.  Kuwait Bulletin of Marine 

Science, (7): 1-21. 

3. Fontaine, C.T. and R.A. Neal 1971. Trans. Amer. 

Fish. Soc., 100: 584-586. 

4. Garcia, S. And L. Le Reste 1981. Life cycles, 

dynamics, exploitation and management of coastal 

penaeid shrimp stocks. FAO Fish. Tech. pap.No.203, 

215 pp. 

5. Hall, D.N.F. 1962. Observations on the biology of 

some Indo west Pacific Penaeidae (Crustacea, 

Decapoda). Fish. Publ. Colonial off. London 17: 1-

229. 

6. Holthus, L.B. and J.C. Miquel 1984. FAO species 

identification sheets for prawns and lobsters. 

7. Klima, E.F. 1969. Length- weight relation and 

conversion of “whole” and “headless” weights of royal- 

red shrimp, Hymenopenaeus robustus (Smith). Spec. 

Sci. Rep. Fish Wildl. Serv., (585): 5p. 

8. Kubo, I. 1949. Studies on the penaeids of Japanese 

and adjacent waters. J. Tokyo Coll. Fish., 36(1): 1-

467. 

9. Lalitha Devi, S. 1087.Growth and population 

dynamics of the three penaeid prawns in the trawling 



 
  

 
 63 Bodhi International Journal of Research in Humanities, Arts and Science 

 
 

Vol. 6 No. 3   April 2022  E-ISSN: 2456-5571 
 

grounds off Kakinada. Indian J. Fish., 34 (3): 245- 

263. 

10. Le Cren, E.D. 1951. The length-  weight relationship 

and seasonal cycle in gonad weight and condition in 

the perch (Perca fluviatilis) J. Anim. Ecol. 20:201-219. 

11. Mistakidis, M. N. 1957. The biology of Pandalus 

montagui Leach. Fishery Investigations Ser. II XXI (4): 

1-52. 

12. Nandakumar,G. 1998. Length- weight relationship 

and other dimensional relationships of Metapenaeus 

monoceros (Fabricius). J. mar. biol. Ass. India, 40 

(1&2): 30-40. 

13. Rajyalakshmi, T. 1961. Observations on the biology 

and fishery of Metapenaeus brevicornis (H.M. 

Edwards) in the Hooghly Estuarine system. Indian J. 

Fish., 8(2): 285-402. 

14. Rajyalakshmi, T. 1981. Further studies on maturity, 

breeding, age and growth of the estuarine prawn, 

Metapenaeus brevicornis (H. Milne Edwards) J. 

Inland Fish. Soc. India Vol. 13, No. 1 pp: 57-72. 

15. Ramamurthy, S. and M. Manickaraja, 1978. Relation 

between tail and total lengths and total and carapace 

lengths for three commercial species of penaeid 

prawns. Indian J. Fish., 25 (1&2): 233-236. 

16. Rao, A.V.P. 1967. Some observations on the biology 

of Penaeus indicus (H. Milne Edwards) and P. 

monodon (Fabricius) from the Chilka lake. Indian J. 

Fish, 14: 251-270. 

17. Rao, G. Sudhakara, 1988a. Length- weight 

relationship and other dimensional relationships of 

Metapenaeus monoceros (Fabricius) from the 

Kakinada Coast. Indian J. Fish.,35 (3): 211-215. 

18. Rao, G. Sudhakara 1992. An assessment of the 

prawn fishery resources off Visakhapatnam. Proc. 

Sem. Agricultural Potentials of North Coastal Districts, 

Held at Srikakulam. 29-30 December 1991. 

19. Sukumaran, K.K. and K.N. Rajan 1981. Studies on 

the fishery and biology of Parapenaeopsis hardwickii 

(Miers) from Bombay area. Indian J.Fish, 28 (1&2): 

143-159. 

20. Sukumaran, K.K. et al. 1993. Stock assessment of the 

penaeid prawn Metapenaeus dobsoni (Miers) along 

the Indian coast. Indian J. Fish., 40 (1&2): 35-49. 

21. Thomas, M.M. 1975. Age and growth, length-weight 

relationship and relative condition factor of Penaeus 

semisulcatus de Haan. Indian J. Fish., 22: 133-142. 

 

  


