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OBSERVATIONS ON THE LENGTH-WEIGHT kELATIONSHIP
OF PEARL OYSTERS '

By K. ALAGARAJA
Central Inland Fisheries Research Institute, Barrackpore

INTRODUCTION

TRE data taken up for analysis are from * Results obtained at the Pearl oyster Farm,
Krusadai Island, Gulf of Mannar, and their apg]ication ta problems relating to
pear! fisheries in the Gulf of Mannar—Part I’ by Devanesan and Chidambaram
(1956), which shall hereafter be referred to simply as the * Report’. * Several appen-
dices of measurements and body weights are appended to this report not only for
reference but also with the object of stimulating other interested workers to try and
isolate more precious metal from the inadequately assayed ore.’ It is found from
the Report that the analysis done was only on age and length, age and body weight
and age, length and body weight and that too limited to oysters up to the one and
half year age group only. Direct analysis on length-weight relationship alone had
not been attempted. Since not much of work has so far been done on the length-
weight relationship of Indian oysters, some of the raw data given in the Report were
taken up for detailed analysis in an attempt to see whether any relationship exists
between length and weight and if so, whether the relationship was the same for
different groups and, if different, the probable reasons for the same and also to
provide a better yardstick for predicting the time for pear] fishing.

METHOD

Length-weight measurements for the first three year groups only were taken
up for analysis in view of the irregular growth patiern concerning length in the
subsequent years, Let ¢ A’ denote the data relating to the spats collected in 1933
(Appendix T of the Report) and ‘ B that of 1934 (Appendix II) and * C~ that of
1939 (Appendix II). The subscripts for A, B, and C, denote their respective age
groups, as for instance, Ay means the measurements of third year age group of
oysters belonging to group * A ', Since weight measurements have not been given
in the Report, for A,, A4, and B,, for this study, the data of As, By, Byand C,, C,
and C, only were taken up. At the outset it might be pertinent to point out some
of the drawbacks of these data, There appeared to be some discrepancies, per-
haps dus to printing errors in the body of the data, as for instance some of the figures
given in Appendix VI do not tally with the corresponding figures in Appendices
I II and IIl. Apart from this the measurements were taken by five different per:
sons on different occasions during the period 1933-42.  These factors would certainly

contribute to various ¢ error components *.

BSERVATIONS

Length-weight relationship was estimated separately for different age groups
of different broods. This analysis indicates that the relationship between length
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and weight in oysters (figs. | and 2) is linear (W==a + bL} unlike in the case of
fishes where the relation is of the form W=aL». Length-weight regressions of
identical year classes belonging to different broods (viz. A;, B; and Cy) were found
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- Fra. 1. .Regmsion lines for Pearl Qysters belonging to the groups A;, B, & B,.

to be significantly different at 1% level. Further, equality of sIo‘Pes when tested
was found to be significantly different at 59, level, but not so at 1% level. When
the same tests were performed on Ay .and B; alone it was found that the lines were.
not identical but the slopes were not significantly different at 5% levet (Table IIT).
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Similar tests were made on B, and C, (Table 1I1), and it was found that the
lines were significantly different at 13, levcf and their slopes were also significantly

TABLE 1

Eguations of the regression lines

Source Eguation. . Correlation coefficient
Ay W= —68.03 - [.8318 L 0.8829%
Bg W= —57.19 + 16335 L 0.8523
B, W= —6082 4 1.7818 L 0.8242
C, W= —40.41 + 1.2906 L 0.8201
C. W= —33.29 + {.3147L 0.7776
C, . W= —32.94 + 1,3646 L. 0.7566

Where W denotes weight and L der:otes length.

different at 59 level but not so at 19 level. The tests on B, and B, (Table III)
showed that the lines were significantly different at 19 level f)ut their slopes were
not significantly different even at 5%, level. The tests on C,, C4 and C5 (Table
IIT) gave similar results, But when combined test was made on A;, B,, Bj, C,,
C, and C; (Table III) the lines were found to be significantly different, as well as
their slopes at 1% level. Coefficients of correlation were also derived (Table I)
for these groups and the apparent linearity, when tested, could be found to be
highly significant (Table II).

DISCUSSION

The signiticance of the parameters * 2’ and * b’ (W== a - bL) was not known,
unlike in the case of fishes. Further studies in the laboratory might give some in-
formation about these parameters. In the absence of above studies it is difficult
to draw any cbnclusions based on the values of these parameters. However, the
linear relationship W= a -- bL being the solution of the differential equation

‘%f = b, changes in factors that affect simuitanpously the growth in weight as well

as in length, might not affect the value of * b* much. Cole & Waugh (1959) obser-
ved that * for fattening an abundance of available and rich food material is pre-
sumably indispensable but for rapid shell growth sustained high water temperatures
seem to be of major importance’, Hence if there was not much of fluctuation in
factors like temperature and availability of food from year to year then no signi-
ficant difference in ‘b’ values of different age groups could be expected, Non-
significant difference in * b’ values of A, and By might then be due to similar con-
ditions in temperature as well as in the availability of food in both the periods,
But data on neither of these factors were appended in the Report for these years to
confirm the above statement.

It is interesting to note that the mortality rates in group A were higher than in
group B (Table IV taken from Table T of the Report). The reasons given for this
were

“ (1) the partial transport by rail ; in a lot of 102 spats 42 died three days after
arrivhllg into the Farm ; this means of transport was not resorted to therefore subse-
quently. -



Calculated sums of squares etc, for m;fysis {corrected sums of squares)

Source Sample size sH Shw Sww Sthe/SH residuals df.
A, 95 2028.0000 " 3715.0000 8730.4842 6805.3378 1925.1464 93
B, 114 2309.6842 3777.4210 8503.9386 6177.8616 2326.0770 12
B, 117 2637.2992 4699.0171 12323.6581 8372.4902 3951.1679 15
c, 123 1802.6016 23264065 4463.6260 3002.4201 1461.2059 121
Ce’ 84 1419.0000 1865.5000 4056.7024 2452.4949 1604.2075 82
C, 69 12230725 | 1669.0290 3978.8116 2277.5901 17012215 67
Total 602 11419.6575 18052.3736 42057.2209 29088.1947 12969.0262 590
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Tests on regression lines

Tests on hypothesis that *F* value obtained degrees of freedom 0t 5% Ty tevel
Lines of Ay = By—=C, 12.26 48275 highly significant
Siopes of As = B, = Cs . 3.44 23275 significant not significant
Lines of Ay = B, 12,55 2208 highly significant
Slopes of Ay = B, *0.10 1§ 208 Not significant
Lines of B, = C, 19.78 25194 highly significant
Slopes of B, = Cs 447 15194 significant not significant
Lines of B, =B, 35.03 2§227 highly significant
Slopes of B, = B, .95 18227 Not s:gmﬁcant
Lines of C, =Cs =Cy 75.52 45270 highly sigaificant
Slopes of C, = C, = C, *0.11 2$270 Not significant
Linesof A, =B, =C, =C. =C, 33.88 10 % 590 highly significant
Slopesof A; =B,= B, =C, =C; = C, 50 5% 590 significant

Note.—Whenever ° F” value is less than unity the reciprocal is taken and tested.
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(2) the attempt made to reac spat in the Galaxea Reef whose environment was
found to be uncongcmal ; and . _

(3) the lack of experwnoe in the new typc of work Such disabilities are mclden-
tal to all kinds of pioneering-efforts.’

But the above stated factors.might affect growth in general thereby aﬂ‘ectmg
growth in length and welght sunultaneously and as such there might not be
any significant changes in the * b* values, as was seen above i in the case of Agand By,
It would be quite interesting to correlate the increase in * a’ value of By to the
better conditions prevailing then: - It might be worth attempting to see whether under
con‘til;oiled experiments the values of  a * could throw any light on the environmental
conditions,
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The tests made on groups A, B & C indicated that group C might be a liitle
different from groups A & B. The reasons for this difference are not known.
Moreover the furnished data in the Report consisted only of temperature and that foo
only for the year 1940. In the absence of data pertaining to temperature and ecolo-
gicallco.nditions for the period of observation it is not possible to draw any further
conclusions.

TABLE IV

The percentage rate of mortality

Growth year _ Annual %

] A B
First year 6897 255,
Second year 10%‘,l . 10%
Third year 2.8% 13%

Further, there is as yet no effective method of finding out the various age groups
of oysters taken from their natural beds to predict the time for pearl fishing, If the
conception of different lines for different age groups is confirmed by futther studies
then it might be of great help for pearl fishing. Since as pointed out above there are
different regression lines for different age groups a standard line for the second year
age group can be determined. Then a sample of oysters from the beds may be taken
and measured and the measurements plotted on a graph. Provided the
environmental conditions are similar to those that existed when the second year line
was determined, if the frequency of the points Iying above the standard line is mote,
then it may be concluded that the majority of the oysters belong to the second year
groupand above and as such pearl fishing can safely be resorted to in the next year,
when the majority of oysters will be of third year group and above. Hence the con-
clusions based on the second year line are of great importance and therefore the
determination of this line needs careful attention, :

Attempts had earlier beerr made to determine age groups of other oysters by
probability paper method using length frequencies {Cassie, 1954). But the data
iven in the Report show too much of overlapping in length measurements
or different age groups. However, in the case of weights there was difference bet-
ween age groups with lesser amount of overlapping. Hence it should be possible to
use the frequency of weight measurements for age determination, if as studied by the
authors of the Report ‘ the body-weight of pearl oyster grows steadily and conti-
nuously throughout its life.” Since probability paper method is more subjective, there
should be another way of checking the results obtained by this method. Therefore
a combined study for regression line for the second year group and the results from
the analysis of data from the probability paper method might be more reliable.

SUMMARY

The relation between the length and the weight of pearl oysters of Gulf of
Mannar based on data published by Devanesan and Chidambaram (1956) was found
to be lincar for each year group separately. The linear relationship was statisti-
cally tested and found to be significantly different for each year age group, The
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equality of slopes was tested for the same oysters of particular year spats at different
ages and found to be not different. Anattempt has been made to interpret the signi-
ficance of the parameters occurring in the linear regression. The use of length-
welght relatlonsh;p in predi¢ting pearl ﬁshery hae been peinted out.
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