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ABSTRACT

On the east cosst of India, the e¢lasmobranchs, cat fishes, ‘other sardines’,
anchovies and white baits, ‘other clupeids’, sciaenids, ribbon fish, silverbellies and
pencdid prawns form the mejor fisher'es and contribute about 63% of the total
marine fish catch of the coast. The trends in the yields of these fisheries of this
coast during the 2). year period from 1952 to 1972 have been analysed. A study
of th: fluctuations in the frends in the yields assumes greater importance as no
up-to-date information is available at present about the nature of trends of major
exploited fisher'es of the east coast of India especially in view of the diversifica-
tion of fishing on this coast. The study reveals that in West Bengal and Orissa,
clasmobranchs, cat fishes, anchovies and white baits, other clupeids, sclaenids,
ribbon fish and silverbeilies form a good fishery and it is predicted that these
fsheries will continve to yield good cstches in future also. In Andhra the fisheries
of other sardines, other clupeids, scisenids, ribbon fish and penaeid prawns are
successful and they w'll maintsin the present increasing trend in their landings in
the conting years also, In Temil Nadu, it is seen that only cat fishes, other sardines,
anchovies and white baits and scisenids form very good fishery and they will
yicld higher catchea also in the future years.

INTRODUCTION

- On the west coast of India the bulk of the landings comprise of four
major fisheries namely oil sardine, mackerel, Bombay duck and penaeid and
nonpenaeid prawns. But these four category of fishes form very minor fishery
on the ¢ast coast of India. However, elasmobranchs, cat fishes, ‘other sardines’,*
anchovies and white baits, ‘other clupeids’,** sciaenids, ribbon fish, silverbellies
and penaeid prawns which constitute the bulk of the total catch of the east coast
form the nine major fisheries of this coast.

Nair and Banerji (1965), in their “Survey of the Statistics of Marine
Fish Catck in India” from 1950 to 1962, have studied the fluctuations in the
landings of various fisheries in the different maritime states of India. The Central
Marine Fisheries Research Institute (1969} in its publication on “Marine Fish

+ gl sardines other than Oil Sal'dmu .
*» al] clupeids other than sardines, Hilsa and Anchovies and White baits
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Production in India — 1950 to 1968” has recorded the seasonal catches of
varions fisheries in the different maritime states of India. Chakraborty, Nair and
Balakrishnan (1973) have studied the quarterwise landings of important fishes
of India and recorded the seasonsl and regional occurrence of the same. Similarly
Jonéx: atid | Barerii (1973); Prasad, Banerji and Nair (1969) and.Rao (1969)
have also dealt with the fluctustions -in, the lgndings of pelagic and demersal
fishes in the assessment of the potential fishery resources of the same,

The present paper deals ‘with the study ‘of the up-to-<date trends in the

yields of nine major exploited fisheries of the eastern maritime states of India
 (West Bengal and Orissa, Andhra and Tamil Nadu (including Pondicherry))
on the basis of the data for the years 1952 to 1972. An attempt is also made
to predict the trends of production of these fisheries in the coming years in the
dlﬁerw states. of the east coast. : - .

~ MATERIALS AND Ma'mons

The Central Marine Fisheries Rmarch Instltute estlmates the - marine
fish product:on in India on the basis of a sampling design which involves space-
time stratification ( Banerji 1968), From the ‘catch data estimated by the
Institote, nine major fisheries were selected on the basis of their abundance in
respect .of the total catch of the east coast of India. The fisheries thus chosen
were -élasmobranchs (8%), cat fishes (4%), other sardines (12%),. anchovies
and *white baits (9%), other clupeids (4%), sciaenids (6%), ribbon fish
(8%), silverbellies (7%), and penaeid prawns (5%). These pine major
fisheries together contribute about 63% of the total yield of the east coast. A
second-degroe trend line was fitted to the . data - as followed by Snedecor and
Cochran (1967) and Mohamed (1969). The trend values for the coming years
were directly extrapolated from the trend line. The Von Neuman statistic

defined by :
0-2{ 0 15}“/2“

where Ut is the least square estimate of the dlsturbance U, in the equation
. Y=ggi Xi + 0y -

(H Theil and A L Nagar ‘1961) was computed. The null hypothesls of mutual
independence of the residuals in the trend line has been tested using the tables
of significant points computed by these authors. Chakraborty (1973) has follow-
ed similar method in the study ‘on the evaluation of marine fish resources of
India. The catch data of the nine major fisheries of the east coast from 1952 to
1972 were used for fitting the second degree equation, with 1962 as the origin
(Y =a + bt +ct? where Y is the catch in tonnes and t the time in unit of
year from 1962), The trend lines have been fitted independently for the mine
major fisheries and are plotted in Fig. 1 to Fig. 9, To study the nature of
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fluctuations, the Von Neuman s tatistic have been worked out for each: fisheries
separately and compared for the thoretical values of 1.25'and-1.53 at L and §
per cent lcvel reapocuvely. - :

Rmul.rs o

The salient features of the- frends of théi nine ma}or ﬁsherles oi tha east
coast m‘e dascussed below i

E!asmobmnchs

The equations fm' the trend lines calculated in respect of clasmobrauchs
for the dlﬁerent maritime states of the east coast are:

West Bengal and Onssa _Y = 235.97 + 16, 85t + 190t2
Andhra Y Y=533552+19885t - 1‘?611{2

Tamil Nadu cias . Y = 8879.07 + 395.62t + 46 312

The trend lines (Fig. 1) show different pattern for the dlﬂerent states of
the east coast. While in W, Bengal and Orissa the landings show a steady in-
creasing trend, from 1959 to 1972 after a minor decline from 1952 to 1958, in
Andhra, however, the same ghowed an increasing trend up to 1968 and a slightly
declining trend thereafter, -The landings in Tamil Nadu showed a decrepsing
trend from 1952 to 1958 and then a steady increasing trend -in the -rest of the
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period. The Von Neuman statistic value (Q) worked out (Table 1) show that
in W. Bengal and Orissa we cannot reject the null hypothesis that the residuals
in the quadratic equation are assumed to be mutually independent as the Q
value is above the theoretical values at 1% and 5% level. But in respect of
Andhra the Q value is below at 5% and above at 1% level respectively and in
Tamil Nadu the Q value is below at both the levels. These show that only in
respect of W, Bengal and Orissa the future landings of elasmobranchs can be
reasonably predicted and may be said that this fishery will continue to yield
higher catches in those states in future also at the present rate of exploitation.

Cat ﬁskes

For the different maritime states of this coast the equations for the trend
lines calculated for cat fishes are presented below:

West Bengal and Orissa .. Y = 176.25 + 17.70t + 0.41t2

Aandhra .. Y = 263873 + 100.95t + 2.01t2
Tamil Nadu oY = 325393 + 1346t + 40.18t2

The trend lines (Fig. 2) show different pattern in all the maritime states
of the coast. While in W, Bengal and Orissa and Andhra the landings show an
increasing trend throughout the period 1952 to 1972, in Tamil Nadu, however,
the landings show a decreasing trend from 1952 to 1962 and an increasing trend
from 1963 to 1972. From the Von Neuman statistic vaiues (Table 1) it can be
safely predicted that in W, Bengal and Orissa and Tamil Nadu the cat fishes will
continue to yield higher catches in the following years also as the calculated Q
values are above the theoretical values at 1% and 5% level respectively. In
Andhra, however, the future prediction is not possible for this fishery.

‘Other sardines’

The equations for the trend lines calculated for the different maritime
states of the east coest are:

West Bengal and Orissa .. Y = 138072 + 2692t + 21.68t2
Andhra ceve .. Y = 808830 + 603.51t + 28.90t2
Temil Nadu  .... .. Y = 903477 + 600.19t + 88.45:

From Fig. 3 it is seen that the productlon trends are different in sl the
maritime states of the coast. The catch data show a declining trend from 1952
to 1961 and then an increasing trend in W. Bengal and Orissa. In Andhra the
landings - uniformly increased from 1952 to 1972, The production figures of
Tamil-Nadu ahow a steady decreasing trend from 1952 to 1959 and then a
uniform inereasing trend from 1960 onwards, The Von Neuman - statistic values



TasLe b The values of Von Neuman statistic, worked out in respect

of nine major fisheries of the easiern maritime states of India. - .

Q valw Theoretical

Name of fish - values at I% Remarks
3 and 5% level
I
25 é N
]
a8 - _ :
" Elssmobranchs 206 129 123 125 153 W.DBengal & OricsaQ value 2> - at 1% and at 5% .
S ' © . AndhraQ -value > st 1% and <X 5%
_ - : © Tamd MaduQ valne << at 1% and at 5%
Catfishes - 221 136 204 125 153  W.Beogal & Orissa-Q valie >  at 1% and ot 5%
Ratisannnid AndhaQ value > ot 1% and << af 5%
o Tamil Nadu-Q value > at 1% and at 5%
Other Sardines 119 202 206 125 153  W.Bengal & OrissaQ value < 2t 1% and &t 5%
' ' AndhraQ value - at 1% and st 5%
S : : Tamit Nadu-Q value >  at 1% and at 5%
Anchovirs & whitebaits 187 238 197 125 1.53. W.Bengal & Orissa-Q value > at 1% and at 5%
' Andhra-) valve > ot 1% and 8% 5%
_ : Tamil Nadu-Q value - C > at 1% and at 5%
Other clupeids 1.74 182 287 125 1.53  W.Beagal & Orizsa-Q vahwe > at 1% and st 5%
‘Andhra-Q value > at 1% and ot 5%
- Tamil. Nadu-( value > at 1% and 3t 5%
Sciacnids 185 154 165 125 1.53  W.Bengal & OrissaQ valuc > at 1% and st 5%
. ' Andhra-Q value > at 1% and at 5%
o _ Tamil Nadu-Q. value > ot 1% aod 8t 5%
Ribbonfish 161 170 142 125 1.53 W.Bengal & Orissa-Q value > at 1% and at 5%
- Andira-Q valoe >  at 1% snd at 5%
Tamil Nadu-Q value > at 1% and < at 5%
Silverbellies 197 294 127 125 153  W.Bengal & Orissa-Q value > o 1% and at 5%
S Andhra-Q value - > at 1% and at 5%
Tamil Nadu-Q value > at 1% and < at 5%
Penseid prawns 100 244 152 125 153  W.Bengal & OrissaQ value < at 1% and at 5%
© Andbra-Q value o> at 1% and at 5%
Tamil Nadu-Q value > at 1% and < at 5%
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(Table 1) show that excepting in W. Bengal and Orissa where the Q value is
below the theoretical values both at 1% and 5% Jevel, in other states of the
coast the Q values are above the theoretical values-at 1% and 5% Icvel, res-
pectively. That means only in Andhra and Tamil Nadu the prediction of future
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yiejd of ,‘dther sardines is poss;ble and may be said that in those, two statcs the
landlngs of other sardine will be augmented at the prcsent level of explontauon

in-the coming years also. _ SR G
Anchowes and white baits =~ : . |
For the different maritime states of the coast the’ followmg trend hn;s
were fitted for the catch data of anchovies and white baits: .
West Bengal and Orissa .. Y = 846.51 + 4930t -~ 1.50t2
Andhra coe. 1Y = 777005 + 5698t ~ 42.70t7

Tamil Nadu oo .. Y = 11886.65 + 33.80t + 16.80t?

From Fig. 4 it is seen that the trend lines are not of the same pattem in
the different maritime states of the coast.. An i incerasing trend in the:catch data
is noticed in West Bengal and Orissa, I Andhra the landings data show an
increasing trend from 1952 to 1963 aid then a decreasing trend from 1964
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onwards. From 1952 to 1961 the production figures showed a decreasing trend
and then it showed an increasing trend from 1962 to 1972 in Tamil Nadu. From
Table 1 it is seen that the Von Neuman statistic values are above the theoretical
values at 1% and 5% level respectively for all the maritime states of the coast.
It can be predicted that the anchovies and white baits landings will yield higher
catches in future also in West Bengal and Orissa and Tamil Nadu. In Andhra,
however, no increase in the landings is possible at the present rate of exploitation,

‘Other clupeids’

_ The production trends for the different maritime states of the east coast
in respect of the landings of other clupeids are represented by the following
_equations: : -

West Bengal and Orissa .. Y = 772.34 + 103.49t + 10.83t2
Andhra Coeene oo Y =T1643.24 + 39.97t + 49.85¢2
Tamil Nadu ~ .... .. Y = 3111.04 + 60.90t — 9.5512

[

The trend lines (Fig. 5) show various patterns in the different maritime
states of the coast. In West Bengal and Orissa the landings show a declining
trend up to 1957 and an increasing. trend afterwards. The trends in Andhra
show a decreasing trend from 1952 to 1962 and an increasing trend from 1963
to 1972, After showing a steady increasing trend up to 1965 the trend has fallen
from 1966 to 1972 in Tamil Nadu, The Von Neuman statistic values calculated
. for all the maritime states of the east coast are above the theoretical values at
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1% and 5% level respectively (Table 1). That means the production of other
clupeids in West Bengal -and Orissa and Andhra will continue to increase in the
coming years also. But in Tamil Nadu the landings may not increase further at
the present rate of exploitation,

Scigenids

The trend lines calculated in respect of sciaenids for the different mari-
time states of the east coast and the equations of the same are shown below:

‘West Bengal and Orissa .. Y = 479.68 + 105.10t + 9.84t
Andhra coeo .0 Y = 335214 + 6282t + 20357
Tamil Nadu  .... .. Y = 656251 + 143.81t + 4.28t*

- From Fig. 6 it is noticed that the pattern of the trends of sciaenids in the
different maritime states are not the same. In West Bengal and Orissa, between
1952 and 1957 the landings show a declining trend and between 1958 and 1972
the same show an increasing trend. In Andhra, the production shows a declining
trend from 1952 to 1960 and an increasing trend from 1961 to 1972. In Tamil
Nadu, however, the catch data show a uniformly increasing trend from 1952 to
1972, From Table 1 it can be seen that the Von Neuman statistic values are
above the theoretical value at both 1% and 5% level in all the maritime states
of ‘the east coast showing that in respect of this fishery it can be Treasonably
predicted that in-all those states the catch statistics will show increasing -trend in
future also- at the present rate of exploitation.

Ribbon fish

The equations calculated for the production trends in the dlﬁerent mari-
time states of the east coast are given below:

 West Bengal & Orissa Y. = 648.85 + 30.13t — 13062
 Andhra ... Y = 4835.46 + 35126t — 11.28¢
Tamil Nadu  .... Y = 1175736 - 255.29t — 3.66t>

Fig. "7 shows that the trends in the landings of ribbon fish in the different
maritime states ate not of the same pattern. In West Bengal and Orissa and
Andhra the landings show an increasing trend during the period 1952 to 1972,
In Tamil Nadu, however, the landings show a reverse trend as compared to the
other states of the east coast. The Von Neuman statistic values (Table 1) show
that in West Bengal and Orissa and Andhra they are above the theoretical values
at both 1% and 5% level. But in Tamil Nadu the Q value is above the theoreti-
cal value at 1% and less at 5% level respectively. It may be concluded that it
is possible to predict in West Bengal and Orissa and Andhra that the rlbbon fish
will continve to yield higher catches in future years also.
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Silverbellies
For the different maritime states of the east coast the trend lines fitted

~are shown below:
West Bengal & Orissa Y = 523.49 + 52.86t - 1,182

Andhra c... Y = 303256 + 87.66t - 12.51t3
Tamil Nadu v Y = 1023794 + 1221.86t + 528312

It is seen from Fig. 8 that in West Bengal and Orissa and Tamil Nadu
the landings of silverbellies show an increasing trend from 1952 to 1972, But
in Andhra, the same show an increasing trend upto 1966 and then a decreasing
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trend from 1967 to 1972, The Von Neuman statistic values in Table 1 in res- -
pect of West Bengal and Orissd and Andhra are above the theoretical values at
1% and 5% level respectively. But in Tamil Nadu the Q value is above the
theoretical value at 1% level but below at 5% level. It can therefore be predict-
ed that in W. Bengal and Orissa, silver bellies will continue to yield higher
catches in the following years also. In Andhra, however, at the present rate of
exploitation no improvement in the landings is possible in future years.

Penaeid prawns _

The equation of the trend lines calculated for the different maritime
states of the east coast are given below:

West Bengal & Orissa Y = 2922.76 + 22532t - 12,372

Andhra  .... Y = 285938 + 228.29t + 18.96t%

Tamil Nadu  .... Y = 3497.31 + 208,11t + 4.48¢®
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Fig. 9 shows that the trends of the landings of penaeid prawns are not
of the same pattern in all the maritime states of the east coast. In West Bengal
and Orissa the landings show an increasing trend throughout the period, except-
ing a minor fall in 1972. In Andhra, the catch data show a decreasing trend
from 1952 to 1956 and then an increasing trend from 1957 to 1972. A steady
increasing trend iz seen in the landings of penaeid prawns in Tamil Nadu. The
Von Neuman statistic values (Table 1) are above the theorctical value at 1%
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Fig, 9. Yield trends of penaeid prawns.

and at 5% level respectively only in Andhra, In West Bengal and Orissa the Q _
values are below in both the levels, In Tamil Nadu, however, the Q value is
above the theoretical value at 1% level but below the theoretical value at 5%
level. That means only in Andhra, it is possible to predict higher catches of
penaeid prawns in the future years.
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