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Abstract
A study of the length weight relationship and condition factor of Hemiramphus archipelagicus from 
Karachi Coast was conducted from August 2010 to July 2011. Three hundred and Eighty five samples 
were collected by fishermen using gill net. The fish sample were preserved in formalin and taken to 
laboratory for identification and measurement of length and weight. Length- weight relationships (LWR) 
was described by the equation: W = a Lb. The highest and lowest values of the slope‘ b’ in the length -
weight relationship were observed in 2.87 and 2.55 and highest and lowest values of the intercept ‘a’ were 
observed in -1.577 and -1.023. The Correlation Coefficient of different size classes showed a very high 
degree of Correlation. 

Keywords: Length-Weight relationship, Condition Factor, Hemiramphus archipelagicus, Karachi Coast, 
Pakistan. 

1. Introduction
The length-weight relationships (LWR) have been applied for assessment of fish stocks and 
populations [1]. The length-weight relationships also helps to figure out the condition, 
reproduction history, life history and the general health of fish species [2, 3, 4, 5, 6] and is also 
useful in local and interregional morphological and life historical comparisons in species and 
populations [7, 8]. In fisheries the condition factor is used to compare the “condition”, “fatness” 
or wellbeing of fish. And it is based on the hypothesis that heavier fish of a particular length 
are in a better physiological condition [9]. Condition factor has been used as an index of growth 
and feeding intensity [10]. Condition factor decreases with increase in length [11, 10] and also 
influences the reproductive cycle in fish [12]. The length-weight relationship of fish is an 
important fishery management tool. Its importance is pronounced in estimating the average 
weight at a given length group [13] and in assessing the relative well being of a fish population 
[14]. These data are needed to estimate growth rates, length and age structures, and other 
components of fish population dynamics [15]. Length weight relationships allow fisheries 
scientists to convert growth-in-length equations for growth-in weight in stock assessment 
models [16, 7, 17, 8, 18], estimate biomass from length frequency distributions [19, 16] and calculate 
fish condition [19]. Length-weight relationship plays a vital role in fisheries biology and 
population dynamics. It helps in estimating the standing stock or biomass thereby establishing 
the yield by converting one variable into another calculating condition indices, comparing the 
ontogeny of fish population from different regions [19] and in trophic studies [20]. According to 
[21] the weight of the fish proportionately increases to the length of fish. If the value of 
equilibrium constant is 3 it means fish obeys the cube law. But the physical and chemical 
factor affects the growth and changes the value of equilibrium constant ‘b’. The aim of the 
present study is to determine the length weight relationships and condition factors of 
Hemiramphus archipelagicus, of Karachi Coast, Pakistan.  

2. Materials and Methods
2.1 Study Area 
Pakistan coastline admeasures 1,120 Km. with broads continental shelf. There are more than 
16,000 fishing boats in the coastal area of Pakistan, which operate in coastal water as well as 
in offshore areas. Karachi is one of the major fish Harbour of Pakistan, handles about 90% of 
fish and sea food catch in Pakistan.
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2.2 Sampling and Laboratory procedure 
A total of 385 Hemiramphus archipelagicus samples were 
collected from fishermen at the landing site in Karachi fish 
Harbour from August 2010 to July 2011. These samples were 
caught by gill net of mesh sizes 60mm. The fish were 
examined fresh and kept in a deep freezer for subsequent 
examination. The sampled fish were identified in the 
laboratory of the Zoology Department, University of Karachi. 
The total length (TL) of the fish was measured from the tip of 
the anterior part of the mouth to caudal fin using meter ruler 
calibrated in centimeter. Fish weight of individual fish was 
measured to the nearest ‘g’ with an electronic balance after 
removing the adhered water and other particles from the body 
surface. The relationship between length and weight of fish 
was expressed by equation [22]. 
 
 

Where,     W = a Lb 
                 W = Weight of fish in (g) 
                  L = Total Length (TL) of fish in cm 
                  a = Constant (Intercept) 
                  b = The length Exponent (Slope) 
 
The a and b values were obtained from Linear regression of 
the length and weight of fishes.  
The Condition factor (R) was determined using the expression 
as given by [23] 

K = 100 W/ L 3 

 
Where,    K =Condition factor 
               W =Weight of fish (g) 
                L = Length of fish (cm)  

 

Table 1: Length and Weight distribution of Hemiramphus archipelagicus of Karachi Coast. 
N = Number, Min = Minimum, Max = Maximum, SD = Standard Deviation. 

 

Length groups (cm) Total length (cm) Body weight (g) 
 N Min Max Mean ± SD Min Max Mean ± SD 

11-20 215 14 19.5 18 ±1.494 9 16 15 ±2.019 
21-30 170 20.5 26 22 ±1.826 17 27 21 ±3.913 
Total 385 14 26 19.5 ±2.925 9 27 16±4.870 

 
 

Table 2: Length -Weight relationship of Hemiramphus archipelagicus of Karachi Coast. 
N = Number, Min = Minimum, Max = Maximum, SD = Standard Deviation. 

 

Length groups (cm) N a b r W=aLb 
11-20 215 -1.023 2.87 0.940 W=-1.023L2.87 
21-30 170 -1.577 2.55 0.928 W=-1.577L2.55 
Total 385 -1.1088 2. 532 0.971 W=-1.108L2.532 

 
 

 

Table 3: Condition Factor of Hemiramphus archipelagicus of Karachi Coast. 
Min = Minimum, Max = Maximum, SD = Standard Deviation, SE = Standard error 

Length groups 
(cm) 

Condition factor (K) 
Mean ± SD 

Min Max SE 

11-20 0.257 ±0.031 0.215 0.327 0.004 
21-30 0.197 ±0.016 0.153 0.197 0.0018 
Total 0.2157 ±0.041 0.153 0.327 0.0014 
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Fig 1: Scatter diagram showing length- weight relationship of Hemiramphus archipelagicus. 
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3. Results  
A total of 385 samples of Hemiramphus archipelagicus were 
collected during the period from August 2010 to July 2011.  
The highest catch of fish (215) was recorded in 11-20 cm and 
the lowest catch of fish (170) was recorded in 21-30 cm. The 
highest mean length (22 ± 1.826) was recorded in 21-30 cm. 
The lowest mean length (18 ± 1.494) was recorded in 11-20 
cm. The highest mean weight (21± 3.913) was recorded in 21-
30 cm and the lowest mean weight (15 ± 2.019) was recorded 
in 11-20 cm. (Table 1).  
The results of the Length weight relationship are presented in 
(Table 2). The length weight relationship is useful for 
understanding the mathematical relationship between length 
and weight so that one may be converted into another. It is also 
useful to measure the condition, i.e., the variation from the 
expected weight for length of individual fish or group of 
individual as an indication of fatness, general well being and 
gonad development, etc [21]. Minimum and maximum observed 
total length (TL) of all the sample with 14 cm and 26 cm and 
the minimum and maximum observed weight (W) of all the 
sample with 9 g and 27 g. All length weight relationship 
(LWR) were highly significant (P < 0.05). The highest and 
lowest intercept (a) of the length weight relationship (LWR) 
were -1.577 and 1.023 in 21-30 cm and 11-20 cm, and the 
highest and lowest values of slope (b) were 2.87 and 2.55 in 
11-20 cm and 21-30 cm. (Table 2).   
Fishery biologists also stated that the ‘a’ and ‘b’ values differ 
not only in different species but also in the same species 
depending on sex, stage of maturity, food habits and so on [24, 

25, 26]. It also showed that there was a strong connection 
between length-weight relationships. 
The highest mean condition factor (0.257 ± 0.031) was 
recorded in samples of length of 11-20 cm. The lowest mean 
condition factor (0.197 ± 0.016) was recorded in 21-30 cm 
(Table 3). [27] described the seasonal variation of K in plaice of 
the south-eastern North Sea and found that the better the 
nutritional condition, the higher is K. The use of the length-
weight Coefficient as the condition factor, also realized that 
differences in condition factor are directly proportional to 
differences in weight. K is a good indicator of fish well being 
in the natural habitat over time since K equation is based on 
body weight and length. The results showed that K varied 
mainly with size classes. 
 
4. Discussion 
Length weight relationship provides information on growth 
patterns and growth rates of animals. During their developing, 
fish are known to pass through stages in their life history, 
which are defined by different length- weight relationship. 
Length has an important function for the weight of fish [28]. 
The specific gravity of fish flesh is known to undergo changes, 
while [21] stated that the density of fish might be maintained in 
the surrounding water by means of the swim bladder. Hence 
the change in weight is due to changes in form, but not in 
specific gravity. Cube law is not confirmed for all fishes 
because growth causes for the change of their shape [29]. Allen 
KR [30] pointed out that the exponent coefficient (b) in the 
length-weight relationship of fishes is usually 3. Later, [31] 
pointed out that the ‘b’ value is very close to 3.0 but varies 
between 2.5 and 3.5. If the ‘b’ value for a fish is 3, the fish 
grows isometrically; if it is greater than 3, the fish exhibits 
positive allometry and if it is lower than 3 the fish exhibits 
negative allometry [32]. A historical review on length weight 
relationship and recommendations for users about length-

weight relationships, condition factors and relative weight is 
provided by [25]. The transformed length fitted over weight 
gave linear growth, indicating the three dimensional growth 
structures of most fish species [33]. Values of the length 
exponent in the length-weight relationship being isometric 
implies that the fish species did not increase in weight faster 
than the cube of their total lengths. However, the weight of the 
rest species increased faster than the cube of their total lengths. 
 
5. References  
1. Ricker WE. Methods for Assessment of Fish Productionin 

Freshwaters. Blackwell Scientific Publications, Oxford. 
1968; 313. 

2. Nikolsky GW. The ecology fishes. Academic Press, 
London and New York, 1963, 352.  

3. Wootton JT. Indirect effect, prey susceptibility, and 
habitat selection: impacts of birds on limpets and algae. 
Ecology 1992; 73(3):981-991. 

4. Pauly D. Fishbyte section editorial. Naga, the ICLARM 
Quarterly 1993; 16: 26. 

5. Erkoyuncu I. Fisheries biology and population dynamics. 
University of Ondokuz Mayis, Faculty of Fisheries, Sinop, 
Turkey 1995, 256.  

6. Avsar D. Fisheries biology and population dynamics. 
University of Cukurova, Faculty of Fisheries, Adana, 
Turkey, 1998; 303. 

7. Gonçalves JMS, Bentes L, Lino PG, Ribeiro J, Canario 
AVM, Erzini K. Weight-length relationships for selected 
fish species of the small-scale demersal fisheries of the 
south and south-west coast of Portugal. Fisheries Research 
1997; 30:253-256. 

8. Stergiou KI, Moutopoulos DK. A review of length-weight 
relationships of fishes from Greek marine waters. Naga, 
ICLARM Quart 2001; 24(1-2):23-39. 

9. Bagenal TB. Aspects of fish fecundity. In: S.D. Gerking 
(Ed) Ecology of Freshwater fish Production. Blackwell 
Scientific Publications, Oxford, 1978, 75-101. 

10. Fagade SO. Observation of the biology of two species of 
Tilapia from the Lagos lagoon Nigeria. Bull Inst Fond Afr 
Nore (Ser. A) 1978; 41:627-658. 

11. Bakare O. Bottom Deposits as Food of Inland Fresh Water 
Fish. In: Kainji, A Nigerian man-made lake. S.A. Visser, 
(Ed.)., Kanji Lake Studies Vol. 1. Ecology Published for 
the Nigerian Institute, 1970. 

12. Welcome R. Fisheries Ecology of Flood Plain Rivers. 
Longman Press, London 1979; 317. 

13. Beyer JE. On length- weight relationship computing the 
mean weight of the fish of a given length class fish byte, 
1987; 5(1):11-13. 

14. Bolger T, Connoly PL. The selection indices for the 
measurement and analysis of fish condition. J Fish Biol 
1989; 17(3):1-182. 

15. Kolher N, Casey J, Turner P. Length weight relationships 
for 13 species of sharks from the western North Atlantic. 
Fishery Bulletin 1995; 93:412-418. 

16. Dulčić J, Kraljević M. Weight-length relationships for 40 
fish species in the eastern Adriatic (Croatian waters). 
Fisheries Research 1996; 28:243-251. 

17. Morato TP, Afonso PLP, Barreiros JP, Santos RS, Nash 
RDM. Length-weight relationships for 21 coastal fish 
species of the Azores, north-eastern Atlantic. Fisheries 
Research 2001; 50:297-302. 

18. Ozaydin O, Taskavak E. Length-weight relationships for 
47 fish species from Izmir Bay (eastern Agean Sea, 



 

~ 56 ~ 

International Journal of Fauna and Biological Studies 

Turkey). Acta Adriatica 2007; 47(2):211-216. 
19. Petrakis G and Stergiou K I. Weight length relationships 

for 33 fish species in Greek waters. Fisheries Research 
1995; 21:465-469. 

20. Gonzalez-Gandara C, Perez-Diaz E, Santos-Rodriguez L, 
Arias-Gonzalez JE. Length-weight relationships of coral 
reef fishes from the Alacran reef, Yu-catan, Mexico. 
NAGA, ICLARM Quarterly 2003; 26(1):14-16.  

21. Le CED. The length – weight relationship and seasonal 
cycle in gonadal weight and condition in perch (Perca 
fluviatilis. J Animal Ecol 1951; 20:201-219. 

22. Pauly D. Some simple methods for the assessment of 
tropical fish stock. FAO Fish. Tech. Paper No.1983; 234 -
52. 

23. Ricker WW. Computations and interpretations of 
biological Statistics of fish populations. Bull Fish Res Bd 
Can 1975; 191:201-210. 

24. Qasim SZ. An appraisal of the studies on maturation and 
spawning in marine teleosts from the Indian waters. 
Indian Journal of Fisheries 1973; 20:351-71.  

25. Bal DV, Rao KV. Marine Fisheries. Tata McGraw Hill 
Publishing Company, New Delhi, 1984, 470. 

26. Froese R. Cube law, condition factor and weight-length 
relationships: history, meta analysis and 

recommendations. Journal of Applied Ichthyology 2006; 
22:241-253.  

27. Heincke F. Bericht u¨ ber die Untersuchungen der 
BiologischenAnstalt auf Helgoland zur Naturgeschichte 
der Nutzfische. (1.April 1905 bis 1. Oktober 1907). In: 
Die Beteiligung Deutschlands an der Internationalen 
Meeresforschung, 4. & 5. Jahresbericht. Verlag von Otto 
Salle, Berlin 1908; 67–150. 

28. Weatherly AH, Gill HS. The Biology of Fish Growth. 
Academic Press, London 1987, 570. 

29. Ali SS. Fresh Water Fishery Biology. Naseem Book 
Depot. Hyderabad 1999, 330. 

30. Allen KR. Some observations on the biology of the trout 
(Salmo trutta) in Win-dermere. Journal of Animal 
Ecology 1938; 7:333-349.  

31. Carlander KD. Handbook of freshwater fishery biology. 
Vol.1.The Iowa State University Press, Ames, Iowa, 1969, 
752.  

32. Tesch FW. Age and growth. In: Methods for Assessment 
of Fish Production in Freshwater (ed. W.E. Ricker), pp. 
93-123. IBP Handbook No. 3, Blackwell Sci- entific 
Publications, Oxford and Edinburgh, 1968. 

33. Lagler KF, Bardach JE, Litter RR, Passimo DRM. 
Ichthyology. John wiley and sons Inc 1977, 506.

 


