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LENGTH-WEIGHT RELATIONSHIP OF SKIPJACK, KATSUWONUS PELAMIS 

(LINNAEUS) AND YELLOWFIN TUNA THUNNUS ALBACARES (BONNATERRE) 
FROM MINICOY WATERS 

MADAN MOHAN AND K. K. KUNHIKOYA 

Central Marine Fisheries Research Institute, Cochin, 682 031 

One of the major objectives of the research pro
gramme on tunas at Minicoy Island, is to collect data 
on length frequency distribution of skipjack, Katsuwonus 
pelamis and yellowfin tuna Thunnus albacares which 
are caught by pole and line fishing. In order to utilize 
these length frequency data and to convert catch data 
from kilograms to number of fish for the purposes of 
estimating average weights and the population sizes, 
it becomes essential to estimate the length-weight 
relationship of these species. 

1. SKIPJACK TUNA 

Data on length and weight of skipjack were collected 
from Minicoy fish landing centre during 1981-1982. 
Fish were measured and weighed in fresh condition. 
Fork length was measured in millimetres and weight 
was recorded to the nearest 50 grams. Sex and maturity 
stages of individual fish were also recorded. 

Length-weight relationship of each fish is expressed 
by the formula 

W = aLb 

where W = weight, L = length and a and b are constants. 
Logarithmic transformation of the formula gives a 
straight line relationship of the form 

Log W = Log a + b Log L 

Log a and the regression coefficient (b) were estimated 
by the least square method. Through analysis of 
covariance procedure, the coefficient of determination r̂  
and the residual mean squares or variance and M.S. 
were also computed for each regression equation. 

A total of 440 fish, of which 220 were males were 
analysed for this study. Males ranged in fork 
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length from 360 to '660 mm and the 220 females 
from 360 to 670 mm. The following basic statistics 
were estimated from the logarithmic lengths and weights 
for deriving the regression equations separately for the 
males, females and both sexes combined. 

Statistics 

N 
sx 
sy 
sx' 
sy2 
sxy 

Groups 

Males 

. . 220 

. . 592.111743 

. . 732.061668 
.. 1594.342638 
.. 2444.776084 
. . 1972.709421 

sx, sy = Sums of x and y; 
and products. 

Females 

220 
594437869 
738.150002 

1606.690249 
2483.485438 
1996.291708 

sx ,̂ sŷ  and sxy = 

Both sexes 
combined 

440 
1186.549612 
1470.211670 
3201.032887 
4928.261522 
3969.001129 

Sums of squares 

Corrected sums of squares and products as well as the 
estimates of regression coefficient b and standard error 
for males, females and both sexes combined are as 
follows: 

Statistics 

D.F. 
sx" 
sxy 
sŷ  
b 
D.F. 
S.S. 
M.S. 
S.E. 

Groups 

Males 

. 219 . 
0.72304 

. 2.4262 
8.8020 

. 3.355656 

. 218 
0.66079 
0.0030 

. 0.6473 

Females 

219 
0.5248 
1.8175 
6.8294 
3.462785 

218 
0.53057 
0.0024 
0.6804 

Both sexes 

438 
1.2479 
4.2437 

15.6264 
3.39301 

437 
1.19486 
0.0027 
0.0466 

D.F. = Degree of freedom; 
sx", sy2 and sxy = Corrected sums of squares and products ; 
b = Regression coefficients ; 
S.S. = Sum of squares; 
M.S. = Mean squares; 
S.E. = Standard error of regression coefficients. 
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By using the above statistics following relationship 
for males and females separately was obtained. 

Males Log W = - 5.70392 + 3.35566 Log L 
Females Log W = - 6.00119 + 3.46279 Log L 

which is equivalent to 

Males W = 0.00000198 L 3"566 
Females W = 0.000001 L '""^s 

The value of ' r ' which is a measure of the degree of 
association between the L and W (Correlation co-
eflacient) for males was 0.961743 and for.females 0.968386. 
The coefficient of determination r^ which is the pro
portion of the variation in W explained by the fitted 
regression and square root of this quantity, for the 
males was 0.9249 and for females 0.92227. 

The result of analysis of covariance to test the signi
ficance of differences in the regressions of y and x are 
presented below: 

to 697 mm in diflferent areas of the Eastern Pacific 
Ocean north of the equator. The total pooled regress ion 
equation by him was : 

Y = - 8.250 + 3.336 X 

Nakamura and Uchiyama (1966) found the value of b 
to be 3.36836 from the Central Pacific Ocean. Batts 
(1972) calculated the length-weight relationship for 644 
skipjack from North Carolina waters. Fish length in 
his studies ranged from 263 to 757 mm while weights 
were from 0.29 to 9.73 kg. He calculated the value of 
regression coeflBicient to be 3.3533 and noticed that this 
value agreed well with length-weight relationship of 
skipjack reported by Nakamura and Uchiyama (1966). 

Blackburn and Servanty (1981) measured 607 skip
jack with length range of 410 to 645 mm from east coast 
of Austraha and calculated the following relationship. 

Log W = - 6.0762 + 3.5202 Log L 

The coefficient of determination r^ was 0.856 and 
standard error of the first and second constant in the 

Source of variation Degree of freedom Sum of squares Mean squares Observed F 5%F 

Deviation from individual regression 
within sexes . . 436 

DifTerences between regression .. 1 
Deviation from average regression 437 

1.19136 
0.00350 
1.19486 

0.00273 
0.00350 
0.00273 

1.28208* 3.92-3.84 

* Not significant. 

From the table it becomes clear that there is no signi
ficant difference in the regression coefficient between 
males and females. Even in the adjusted means also, 
no significant difference could be observed. Therefore, 
the data for both males and females were pooled together 
and a common length-weight relationship was fitted. 

Log W = — 5.80855 + 3.39301 Log L 

which is equivalent to 
W = 0.00000155 L "9301 

The regression lines for males and females and for both 
sexes combined are shown in Fig. 1 & 2. 

In the report by Chatwin (1959) a very low exponential 
value of 2.626 was obtained for skipjack from oflf 
northern Chile area. It was pointed out by him that the 
estimate was based on two samples of fish with a very 
narrow range of total lengths which was not representa
tive of the range in the catch. He emphasized that it 
would be desirable to obtain a further estimate based 
on a larger range of total length. Hennemuth (1959) 
calculated regression coefficient value from 3.144 to 
3.555 based on 1280 fish with length range from 414 

equation were 0.1595 and 0.0586. Their equation 
was equivalent to 

W = 0.000000839 L 3«02 

They found that regression from east Australia and 
eastern Pacific are. significantly different at the 5% level 
of probability. They reported that the two groups of 
skipjack tuna probably belong to different popu
lations. 

In the present study regression equation was calculated 
for males and females separately and the value of b 
for males was 3.35566 and for females 3.46279. Testing 
for significant difference between the two regression 
equations was performed. The F value in testing for 
equal slopes was found to be non-significant. Thus the 
two regression lines were found coincidental and there
fore no significant difference is present between the 
length-weight relationship of male and female fish. 
So it is appropriate to pool all the data and the common 
value for regression coefficient was found as 3.39301. 

Similar studies on the length-weight relationship of 
skipjack tuna have been conducted during the period 
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Fig. 1. Length-weight relationship of males and females of K. pelamis and T. alhacares at Minicoy 1980-'82. 

1978-80 and the relationship emerged was with ' r ' 
value of 0.9615. 

W = 0.000000002093 L3'0"2 
The standard error of common regression coeffi.cient 
in the equation is 0.04669 and the value of coefficient 
of determination r^ as 0.9235. 

There is no previous published information on length-
weight relationship of skipjack from Indian waters for 
comparison with the results of the present study. How
ever, Marcille and Stequert (1976) have examined 848 
specimens of skipjack taken by bait boats from 
Madagascar within the size range 41-62 cm and accord
ing to them the value of constant ' b' is 1.131 x 10"* 
and the coeflScient of allometry ' a ' was 3,158, They 

arrived at the conclusion that the calculated weight of 
55 cm fish is 3.54 kg. 

2. YELLOWFIN TUNA 

The length-weight relationship of yellowfin tuna, 
Thumus alhacares from several fishing areas of the 
Eastern Tropical Pacific Ocean been published 
by Chatwin (1959). But there is no published infor
mation on this aspect from Minicoy waters, where 
yellowfin forms 5 to 20 % of the total tuna catch every 
year. 

Present investigations are based on 134 yellowfin 
tuna taken in the pole and line fishery out of which 
67 were males and 67 females. Males ranged in fork 
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Katsuwonus pelamis 
gression equations separately for the males, females 
and both sexes combined. 
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Fig. 2. Length-weight relationship of K. pelamis 
at Minicoy (pooled), 1980-'82. 

length from 420 mm to 680 mm and females between 
410 mm and 620 mm. Fork length in millimetres, 
total weight in grams, sex and maturity stages of 
individual fish were recorded in fresh condition. 

The following basic statistics were estimated from the 
logarithms of length and weight for deriving the re-

N 
sx 
sn? 
sy 
sy» 
sxy 

Groups 

Males 

67 
417.727836 
2605.167765 
516.945556 
3997.080792 
3225.220016 

Females 

67 
417.150184 
2597.768107 
509.704716 
3884.822076 
3175.109956 

Both sexes 

134 
834.878020 
5202.935872 
1026.650272 
7881.902868 
6400.329972 

sx, sy = Sum of x and y : 
sx*, sy' and sxy = Sums of squares and products. 

Corrected sums of squares and products as well as 
the estimates of regression coefScient b for males, 
females and for both sexes combined are as follows : 

Statistics 

D.F. 
sx' 
sxy 
sy" 
b 
D.F. 
D.D. 
M.S. 

Males 

66 
2.196905 
0.741721 
8.532913 
2.961902 

.. 65 

.. 8.2829 
0.1274 

Females 

66 
1.626134 
0.540107 
7.226591 
3.010763 
65 
7.0472 
0.0358 

Both sexes 
combined 

132 
3.823039 
1.281828 
15.759504 
3.001012 
131 
15.3297 
0.0810 

D.F. = Degree of freedom : 

xy, x', y* = Corrected sums of products and squares : 
b = Regression coefficient: 
S.S. = Sum of squares: 
M.S. = Mean squares. 

By using the above statistics the following equations 
for males and females separately were obtained. 

Males Log W = - 10.751095 + 2.961902 Log L 

Females Log W = - 11.137845 + 3.010763 Log L 

The results of analysis of covariance to test the signi
ficance of diflferences in the regressions of x and y are 
presented in the following table : 

Source of variation 

Deviation from individual regression 
within sexes 

Differences between regressions 
Deviation from average regression 

* Not significance. 
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Degree of freedom 

130 
1 

131 

Sums of squares 

15.3301 
0.0004 

15.3297 

Mean squares 

0.1179 
0.0004 
0.1046 

Observed F 

0.0034 • 

5%F 

3.92-3.84 
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Fig. 3. Length-weight relationship of T. albacares at Minicoy 
(pooled). 1980-'82. 

As is clear from the table there is no significant 
difference in the regression coefficient between males 
and females (Fig. 1). Therefore, the data for both 
males and females were pooled together and a common 
length-weight relationship equation was fitted as below 
(Fig. 3). 

Log W = —11.036032 + 3.001012 Log L 

The value of ' r ' which is a measure of the degree of 
association between the length and weight (Correlation 
coefficient' r') for the males was 0.8732 and for females 
0.8230. 

Studies on the similar lines have been conducted 
to find out the length-weight relationship of yellowfin 
tuna during 1978-80. The relationship obtained was 

W = 0.000001655 L ^-ans" 

and the ' r ' value was 0.9139. 

Chatwin (1959) calculated the length-weight relation
ship of yellowfin tuna, Thunnus albacares from the 
Eastern Pacific Ocean. He estimated the value of 
regression coefficient to be 3.020 from all the areas he 
sampled. 

The results of the present study reveal that there is 
no significant difference in the regression coefficient 
between males and females. Therefore data are pooled 
together and common equation is fitted. The value 
of regression coefficient for the pooled data is 3.001012 
which is almost equal to the value given by Chatwin 
(1959). 
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