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THE INDIAN OIL SARDINE FISHERY: A REVIEW

Y. Balan
Central Marine Fisheries Research Institute, Cochin

Introduction

The Indian oil sardine is one of the major marine
resources of our country comtributing about 15-25%]
of the total all-India marine catches, Hence, the role
it plays in the economic life of the fishermen is signi-
ficant. Since the beginning of this century, with the
accumulation of valuable data, we have acquired a
reiatively wide spectrum of knowledge of this species,
which will be of immense value in decision making
for the rational exploitation of the resource. It may
be recalled here that during the past several decades,
this resource has been encountering wide fluctuations,
both seasonal and annual which have been its chara-
cteristic feature,

During the present quinquennium there have
been conspicuous changes in the fishing strategy for
the major pelagic fishes such as the oil sardine and
the mackerel, related to the advent of synthetic fibres
for net making and the machanised purse seine crafts,
as a result of which some of the traditional gears which
were employed for successful fishing during the past
several decades, have become rather obsolete. Al-
though purse seine has extended the area of fishing
operations, resulting in additional exploitation of oil
sardine, mackerel and some other valuable pelagic
resources such as the whitebaits, lesser sardines, horse
mackerels, tunas, black pomfret, tachysurids, eic.,
during these years, its impact on the traditional fish-
eries is being felt to some extent in different areas,

Since the turn of the century, several investiga-
tors have studied the various biological aspects of the
oil sardine fishery which have been well documented,
The present review has been attempted with a view to
highlight the trends in the production, research results
and prospects relating to the oil sardine resource.

The sardine fishery and production

The traditional fishery of oil sardine has been
found restricted to a2 parrow strip of 10-25 km of the

coastal sea. Artisanal gears such as boat seines,
shore seines, gill nets and cast neis have been employed
for the fishery, But towards the close of the past
decade purse seines have been introduced along the
scuthwest coast for efficient exploitation of the
resource,

Widely fluctuating trends have been observed in
the landings of the oil sardine right from the early
years for which catch statistics are available. The
fishery was a failure during the years 1908-09 to 1911
~12 and from 1914-15 to 1918-19. It was excep-
tionally good during 1922-23 and 1923-24 when the
total production of its oil and guano along the west
coast of India reached the colossal figures of 20,000
and 57,000 t respectively. Though above average
during 1925-26, the fishery was poor in the subsequent
seven years, Though revived during 1933-34, the
catches declined remarkably during the next fifteen
years (lowest being 8.8 t in 1946-47). Eventhough
improved during 1950 and 1953-55 they were poor
in 1951-52, 1956, 1958-59 and 1962-63, In 1957,
the cawch was exceptionally good. In 1960-61 the
catches weie rather good. The landings indicated
a tremendous improvement during 1964-68 with an
all-time bumper vield of 3.01 lakh tonnes in 1968.
While the catch being very good during 1969-71, it was
below average during 1972-74, In the ensuing five
years, the catches were average but declined in 1980.
During 1981 to 1983 they improved remarkably with
the betterment of the stock abumdance (Figs. 1 & 2).

It is a remarkable feature that Kerala being the
largest oil sardine yielding state, its sardine landings
in relation to the total marine catches (Fig. 4) to a great
extent reflected a mirror image of the all-India oil
sardine catch trend during the period from 1956 to
1983 as discernible from Table 1 and Fig. 2.

AllIndia percentages of indigenous oil sardine
catches in the total catches during 1964-71 were mark-
edly above average. They were below average during
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Fig. 1. All-India annual oil sardine landings.

1972-83; this striking decline in percentage composi-
tion may be attributed to incieased landings of other
fishes consequent on the proliferation of mechanised
vessels all along the niaritime states,

In Kerala also during 1964-71, percenlages of
oil sardine catches in the state’s total all-fish catches
manifested above the average trend (as that of All-
India oil sardine catch trend). From 1972 to 80 and
in 1983 the oil sardine catches recorded below average
values; massive landings of other fishes by the inten-
sified operations of trawlers would have effectively
masked the oil sardine catches during that period.
However, above average catches noticed during 1981
and 82 were mainly due to the increased landings
by purse seiners, (Table | & Figs. 3 & 4),

Fishing areas: Large scale shoaling of oil sardinre
has been observed off the Kerala and Karnataka cousts.
Within the Kerala zone, the area especially around
the 11° N latitude accounts for the densest abundance,
Normally, the fishing activity is found restiicted to
the region of about 3 to 20 km from the shore, and
during the period of peak fishery, it may be even nearep
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to the shore. The usual depths at which shoals are
encountered and captured range from 5 1o 25 m.

Biology

Studies made earlier and the detailed investi-
gations carried out recently have thrown light on
various aspects of biclogy of ihe oil sardine such as
the age and growth, length-weight relationships, meri-
stic and racial aspects, reproduction, sex comgposition,
maturation, fecundity, spawning, larval life, focd
and feeding, distribution, local movements and migra-
tion, shoaling and 1elated behaviours, fisheries and the
trends of fishery fluctvations ete.

Ageand growth:  Divergent views have been expressed
by vaiious investigators about its age, growth rate and
life span on the basis of studies of age-matks found
on scules, otoliths, opercula and length-frequency
analysis of the fish. In general, it has been proved
conclusively that the fish grows at a rapid rate duringthe
first twelve months; and growth is at the highest during
the intial two-three months of its life. The results
obtained by various authors are enumeratedin Table2.



.Table 1. Ali-India and Kerala annual percentage composition of oil sardine catches among other fihses during 1956-82

ALL-INDIA KERALA

Yeurs Oil sardine  Total landings of  Percentage of Total oil Total fish land- Percentage of

catch (1) oil sardine & oil sardine. sardine (t) ingsincluding  oil sardine

other fishes (t) oil sardine (t)

1956 7,412 718,779 1.03 5,06% 1,52,213 333
1957 1,91,469 8,75,516 21.87 1,75,851 © 3,10,411 56.65
1958 1,23,731 7,55,994 16.37 1,18,971 2,95,135 - 4031
1959 69,234 5,84,587 11.84 62,036 1,92,625 3221
1960 1,89,016 8,79,681 21.49 1,86,219 3,46,684 5371 .
1961 1,67,884 6,83,569 24.56 1,66,005 2,68,624 61.80
1962 1,10,299 6,44,244 17.12 91,203 1,92,470 47.39
1963 63,647 6,55,484 9.71 58,950 2,03,242 29.00
1964 2,74,.333 8.59,582 3191 1,90,401 3,17,973 59.88 .
1965 2,61,863 8.32,777 3144 2,19,170 3,39.173 64.62
1966 2,47,214 8,90,311 27.77 2,02,800 3,46,744 58,49
1967 2,56,324 8.62,631 29.71 2,35410 3,64,129 64.65
1568 3,01,446 9,02,948 33.38 2,47,048 3,45,301 71.55
1969 1,74,249 9,13,630 19.07 1,39,983 2,94,787 47.49
1970 2,206,997 10,85,607 20.91 1,91,683 3,92,880 48.79
1971 2,09,261 11,61,389 18.02 1,94,977 4,45,347 431,78
1972 1,27,568 9,80,049 1302 1,04,426 2,95,618 35.32
1973 1,44,395 12,20,240 11.83 i,22,783 - .4,48,269 27.39
1974 1,26,676 12,17,797 10.40 1,02,135 4,20,257 24,30
1875 1,59,249 14,22.693 1119 97,183 4,20,836 23.09
1976 1,69,262 13,52,855 12,51 1,23,937 3,31,047 3744
1977 1,50,130 12,59,782 11.92 i,17,356 3,45,037 34.01
1978 1,68,078 14,03,607 11.97 i,19,937 3,73,339 32.13
1979 1,53,971 13,88,380 11.09 1,16,83¢ 3,30,509 3535
1980 1,15,744 12,49,837 9.26 69,667 2,79,543 24.92 .
1981 2,21,026 13,78,457 16.03 1,46,986 2,74,395 53.57
1982 2,05,294 14,20,624 14.45 1,43,215 3,25,795 43.96
1983* 1,83,706 15,44,389
Average 1,70,410 10,40,909 16.47 1,39,468 3,22,791 43.21

* Figures provisional for 1983.

Apart from the length-frequency based studies
on the fish, the problem of age and growth was stu-
died in detail by scale method. And, on the basis
of scalimetry, the time of ring-formation and the annual
occurrence of each annulus or “ring” were found out
and this knowledge was used as a tool for the deter-
mination of the age of the fish. Studies on the oto-
liths of the fish also have vielded some reliable clue
to the problem of age determination. Majority of
the investigators agree that the growth is very rapid
during the first twelve months. Balan (1964) on the
basis of detailed scale studies found that the fish attains

an average length of 14.3 cm on completion of one
year and 16,4 ¢m when it is 2 years and 184 om
when it is thiee years old.

Food and feeding: The fish is a plankton feeder.
Among the phytoplanktess, Fragilaria oceanica, Pleuro-
sigma, Coscinodiscus and Biddulphia were dominant,
Copepods, nauplii, ¢ladocerans, larvac of bivalves and
dinoflagellates preponderated among the zooplank-
ters. Copepods formed the principal food of the
juvenile fish. Intensity of feeding was found high
during June-October coinciding with the rapid growth

3
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Fig. 2. Annual percentages of All-India 0il sardine landings, among all other species.

Table 2. Total lengths (in cm) of oil sardine at various ages, as observed by different authors

Authoys Years Remarks
1 2 3 4
Hornell & Nayudu (1923) 150 160 — — Estimated 125 to 140 mm growth in 6 months.
Suggested a life span of 2} years.
Devanesan (1943) 65 — — — Presumed a life span of 14 years when the fish are
18 cm in leagth.
Chidambaram (1950) 10.0 145 18.3 205 About 4 years life span.
Nair (1949, 1952 & 1960 a) 10,6 150 190 — The fish 21 cm long being in the fourth year,
Balan (1964) 130 160 175 — Based on average length frequency during 1955-64.
The 17.5 em long fish completed 3 years.
143 1564 184 — Bascd on scale studies (by back-calculations).
Raja (1969) 150 178 —  — They attain 60-95 mm, 95-110 mm, 110-125mm

Sekharan (1965), Prabhu & Dhulkhed (1967),

Sekharan & Dhulkhed (1967)
and Bennet (1969) —
Bensam (1968) —_

and 125-140 mm, at the end of ane, two, three and
six months. The mean length of 18.5 cm attanied
on completion of 2} vears (length-frequency).
They indicated that the juveniles measuring about
100 mm are one-year olds aud those between 100
and 150 mm. length are in the second yzar,
Juveniles register very rapid growth before they
are 12 months old,




Oil sardine landings by the indigenous gear ( Thangu vala) at A deck-full of oil sardine and other fishes aboard a purse seiner
Fisheries Harbour, Cochin. moored at the Fisheries Harbour, Cochin.

Auctioning of oil sardine catch from a carrier boat at Fisheries Oil sardine strewn as “waste’ during glut at the Fisheries Harbour,
Harbour, Cochin. Cochin,

Scooping oil sardine catch for unloading from a carrier boat at Oil sardine iced and packed in baskets ready for loading in lorry
Fisheries Harbour, Cochin. at Fisheries Harbour, Cochin.
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Fig. 3. Annual oil sardine landings in Kerala State.

rate during the period and it declined during Novem-
ber-March. During the peiiod of spawning, starva-
tion was invariably ncticed among the adults (Mair,
1960 b). '

Spawning: According to most of the investigators,
eventhough the period of spawning extends from
May to November, its peak is during June to August.
Normally, the spawning was found to take place at
about 15 km from the shore, in a depth range of about
30 m. In this regard the abundant cccurrence of
the gravid, the spent and the juvenile fish in the
nearshore waters off Kerala and Karnataka states
lends support to findings of the various authois. Accor-
ding to Raja (1971) a conspicuous incidence of folli-
cular atresia of ovaries may cause a marked decrease
in the egg stock. He attempted to correlate the atresia
to low average daily rainfall during spawning nights
and inferred that the average daily rainfall below 20
mm would resuit in a large-scale follicular break-
down and cause a decrease in the egg and larval pro-
duction. But none of the later investigators has so
far reported incidence of the atresia in ithe ovaries of
the oil sardine.

Fecundity: The average fecundity (No. of ripe eggs)
values, according to the different authors, range from
37,000 to 80,000. The body weight-fecundity and
total length-fecundity regressions have already been
studied (Bailan, 1966). In view of the significant role

the fecundity plays in the egg and larval production
potentials and the subsequent recruitment of the juve-
niles into the fishery and the year to year changes in
fecundities, a correct estimate of the same is essential.

Variations in sex ratio as observed by different
authors are given i the attached Table 3. Post-spawn-
ing maitalities were also found affecting sex composi-
tion to some extent as reported by many investigators
carlier. - Differences in its ratio may be attributed
to differential growth also, but need to be established.

Maturation; The fishery in the nearshore waters com-
mences with the abundance of the maturing fish
(IV & V stages), followed subsequently by the juveniles
during August-September. Normally, occurrence of
fish in stage VI in the commercial catches has been
rather rare. After spawning during June and July, the
partly-spent fish occur during August-September fo-
llowed by the spent ones in October and the latter
continues till December. After January, these fish
from the spent-recovering stage II start developing
progressively during February, March and April

as stages IIT and IV. After maturing to stage V

during May, the spawning act would get consummated
any time with the onset of monsoon rains and
conducive hydrobiological conditions. Juveniles from
stage I during August-September pass en to stage
II during October-December. Subsequently, like the
once-spawned adults, the juveniles. also. pass. on



to the I and IV stages during JYanuary to the onset of monsoon  rain. After completion of
April and advance to the stage V in May to their spawning, they also pass on to the maturation
enter the active virgin spawning phase in June with stages similar to those of the once spawned fish. °

Table 3. Fecundity and sex ratio of oil sardine, quoted from different authors

Authors Fecundity Sex ratio

Hornell & Nayudu (1923) — Dominance of females up to size at first mdturlty, 1eduoed
sexnal segregation among ripe fish. : :

Devanesan (1943) 70,000-80,000 —

Devanesan & Chidambaram (1948) 70,000 Rario equal below 20 cm length, C :

Chidambaram (1950) o Females dominated above 20 cm  size; equal proportlons of
sexes up to 20 cm. :

Nair & Chidambaram (1951) 75,000 — :

Nair (1960} 78,000 Sex ratio almost equal among juveniles and spawners.

Balan {1966) 48,119 Females preponderated during 1959 to 1965 (exceptmg in 1963)

(average) in boat seine catches at Cochin. - 5

Balan (1973) — ~ No significant dominance of é&ither sex in purse seine catches:

' _ during 1969-1971 at Cochin,

Balan, er al., (1979) — In 1978, females dominated at Calicut, Cochinn and Karwar.
Males dominated at Mangalore.

Raja (1969) — No seasonal differences in sex ratio; no sexual dominance
among juveniles. Females were distinctly more among overall
pcpulation of recovcrmg spawners,

Raja (1971) - 37,000--38,000 . —_

. (average) :
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Egg structure: 'The maximum and modal sizes of the
intra-ovarian eggs were found to vary respectively
between 1.20 1o 1.23 and 0,97 mm. The transparent
ripe intra-ovarian egg has a yellow oil globule (0.09-
0.13 mm in diameter) which may be found occa-
sionally broken up into 2 or 3. The planktonic eggs
were found to range from 1.02 to 1.70 mm in diameter.

Tts larval history was also studied by Nair
(1960 a) though not comprehenisvely,

Shoal behaviour: Our present knowledge of this
important aspect of biology of the fish is limited to
what was observed by Balan (1961) wherein the
various categories of the sardine shoals and their be-
haviour patterns or traits were indicated in detail.
A clear knowledge of their behaviour and distribution
in space and time based on echo-trace studies and

shoal-scouting and mapping i an essential pre-re-

quisite for the fish detection and for designing suitable
fishing gears and effective fishing strategies.

Recruitment:  As the fishery fluctuations are normally
4 manifestation of.abundance of the O-year and l-year
classes, the situations existing in the early reccuitment
phase may mainly influence the recruitment pattern
in the exploited phase of the fishery each year. The
fecundity potential, the success or failure of spawning,
natality, survival of the spawn and larvae can also
in their turn effect changes in the recrnitment level.

The population abundance: According to the C.M.-
F.R.I Annual Report (1968), the fishing mortaiity (F)
was only 0.7, whereas the yield per recruit attains
the maximom when it is double the present F, The

total mortality “Z” has been reported varying between

0.09 and 1.88 in which the natural mortality was 0.26.
No significant differences in growth parameters were
noticed between the different fishing centres and a
single equation can represent the data for the entire
west coast which is: L o = 207 mm., k = 0.53 on
yearly basis and { = -1.33 years.

Banerji (1973) estimated the tota! annual oil sar~
dine stock in the fishing grounds as 4,40,000 t and
the average standing crop as 2,10,000 t. The corres-
ponding figwes as estimated by Sekharan (1974)
for the years 1960-71 were 8,10,000 and 3,90,000 t
vespectively. Balan e al. (1979) stated that the total
stock level should be about four lakh tonnes based on
the average annual -crop and should be above two lakh
tonnes based on the average of 10 years’ (1969-78)
oil sardine landings-(1,31,440 t) in Kerala. It is also

.

. some years
Raja (1969) stated that greater incidence of “Corpora

in agreement with the earlier (1672-76) estimates made
by UNDP/FAO Pelagic Fisheries Project, Cochin.

Causes of the fishery fluctuations |

Fluctuation in abundance of the resource of the
oil sardine was ascribed to the success or failure of its
spawning by Chidambaram (1950) and Raja (1969)
while Hornell (1910} opined that it may be due to
changes in diatom production or food availability to
the fry and prevalence of favourable hydrological
conditions. While “over fishing” that was deemed
responsible according to Devanesan (1943) and heavy
fishing of the immature fish and the periodic offshore
migrations according to Sundara Raj (1934 & 1937)
and Nair & Chidambaram (1951), it was due to the
destructive fishing of the immature fish (Devanesan &
Chidambaram, 1943). Abundant availability of Fragi-
laria  oceamica was attributed as the principal
causative factor for the sardine abundance according
to Nair (1952) and Nair & Subrahmanyan (1955).

It appears reasonable to infer that since the fishery
is supported largely by the O-year group, the fluctua-
tion in a season would be dependent on the rate of
juvenile recruitment of the same season, i.e., on the
strength of the juveniles resulting from major spawn-
ing of the same year, thus indicating that if spawning
was not quite successful, it would be found reflected
in the juvenile fishery of the same year and not after
as  Chidambaram (1950) sugg{:sted.

atretica” would cause reduction in the potential egg
stock for release which he correlated to abnormally
low average daily rainfall during spawning fortnights.
Murty and Edelman (1970) stated that the intensity
of monsoon, on the west coast of India over and
above its critical value would be favourable not
only for enrichment of sea by nutrients but also by
dissolved oxygen. '

Thus, an increase in the strength of the monsoon -
over its critical limit would be favourable for an in-
crease in the sardine catch and below the critical value,
the catches were found to decline,

The overfishing problem as suggested by some
authors would mean that with an increase in the effort,
there would be a decreasing catch per effort. Banerji
(1973) found no relationship between the abun-
dance and fishing effort and stated that the present level
of fishing meortality is only half of that associated with
maximum sustainable catch,



“Availability” changes also, being generally in-
fluenced by oceanographic and biological factors,
have very often been feund to play an important role
in causing success or failure of the sardine fishery in
the coastal waters since the operations of the fishing
ctafts are at present confined to the nearshore shallow
areas,

In the light of the factors already enumerated, in
general, the southwest monsoon and the resultant
biclogical, occanographic and meteorological condi-
tions seem to be responsible for the catch fluctuations
to a large extent. Nevertheless, with the existing
knowledge, it is rather difficuit to categoricaily esta-
blish any particular causative factor respomsible for
the yicld fuctuations.

Prospects

On the basis of the data that are so far available,
it can be reasonably inferred that the resource poten-
tial of oil sardine off owm west coast is quite bhigh des-
pite its inherent seasonal fluctuations in abundance.
Conservation of the resource and proper management
of the fishery needs attention in view of its wide fluctu-
ations coupled with the increasing intensity in fishing
effort. Hence a few important aspects which should
receive closer attention for a proper management
approach in the fishery may be mentioned.

First of all identification of the nature of the po-
pulation whether there are homogeneous populations
or subpopulations or geographic variation, if any, in
the different regions off the west coast needs consi-
deration.

Difficulties have been experienced in aligning
certain size groups or age groups ocourring off Calicut
and Mangalore with the pattern of maturation cycle
and of growth obtained at other places such as Cochin,
Karwar ew., indicating urgent necessity for taking up
intensive studies on the population parameters at
different centres of the fishery especially in view of
their seasonal migrations,

The spawning survey ot the sardine needs special
attention since our present knowledge of the exact
time, duration, area and depths of spawning (inclu-
ding the conducive environmental facters), distribu-
tions of the spawn, larvae and larval history are rather
fragmentary.

It is imperative that detailed investigations have
to be carried out on a continuing basis to understand

the impact of intensive purse seining on the oil sardine
catches of indigenous gears and on the consequent
economic conditions of the fisherfolk of the Karna-
taka and Kerala States so that proper resource conser-
vation measures, if found necessary, may be taken at
the proper time. It may be recalled here that during
the past five years, since the introduction of the purse
seiners at Cochin, due to the unlawful fishing by purse
seiners in the nearshore water where generally, the
indigenous crafts operated has often given rise to
frequent conflicts at sex. It is a matter of constant
complaint by artisanal fishermen that their catches as
well as prices realized from their poor catches go down
miserably due to the indisciiminate and unrestricted
operation of the purse seiners (Jacob ez al. 1982).
Regulatory measures restricting the depth zones for
operation of the different gears together with the
study of the resources position in the different areas in
order to render proper advices to the fishing industty
are quite essential.

The relationship of these fishes with the environ-
mental parameters is quite well known. The recent
{1982-83) large-scale wide-spread occurrence of cata-
strophic “El Nino” phenomenon in the major oceans,
and the seas of the Asian continent manifesting with
an abnormal increase in sea temperature and with
concomitant changes in other hydrographic parame-
ters, have probably markedly influenced the resource
fluctuations of the oil sardine also. ‘Thorough investig-
ations on the resource in relation to these changes in
environmental features have to be necessarily carried
out on a continuing long term basis,

I am grateful to Dr. E. G. Silas, Director, for
suggesting the preparation of this review and to Dr.
M.J. George, Scientist S-3, for suggesting improve-
ments in the manuscript and to Shri. K.V.N. Rao,
Head, Pelagic Fisheries Division and to Dr. K. Alagaraja
for the benefit of discussions T had with him during
the preparation of the manuseript and to Shri M.A.
Nizar, Technical Assistant, for his help in drawing
the graphs.

REFERENCES

Ann. Rerorr, CMFRI, 1951 to 1968. Annual and quarterly
reports of Central Marine Fisheries Research Station/Insti-
%tge lflo; the years relating to 1950-51 to 1967. 18 (1 & 2):

BALAN, V. 1961. Some observations on the shoaling behaviour
gf({l)w 3(1)16- sardme, Sardinella longiceps Val. Indian J. Fish.,

BaLan, V. 1964, Studies on the age and growth of the oil
sardine Sardinella longiceps Valenciennes by means of scales.
Indian J. Fish., 11 (2): 663-686.



BarLan, V. 1966, The fecundity and sex composition of Sardi-
nella longiceps Val. along the Cochin coast. Indian J. Fish.,
12 (2): 473-491,

Baran, ¥, 1973, Purse seing and boat seine (Thangu vala)
fishery for the oil sardine off Cochin 196%-71, lIndian J.
Fish., 20 (1): 70-77.

Baran, V. etral 1979, The Indian Oil sardine. Mar. Fish,
Infor. Serv. T. & E. Ser., 14: 1-13.

Banern, S. K. - 1973, An assessment of the exploited pelagic
fisheries of the Indian seas. In Proceedings of the Symposium
on the Living Resources of the Seas around India: 114-136.
Spec. pub. CM.E.R.I, Cochin.

Benner, P. S, 1973, Fluctuations in the oil sardine fishery—
an explanation, fbid, 234-240,

BEnsaM, P. 1968, Growth variations in the Indian oil sardine,
gg;d_’%gﬂa longiceps Valenciennes. Indian J. Fish., 11A (2):

CumamparaM, K. 1950. Studies on the length frequency of
oil sardine Sardinella longiceps Cuv. & Val. and on certain
factors influencing their appearance on the Calicut coast of
tzlgez g{&dras Presidency. Proc, Indian, Acad. Sei., 31B (5):

Devanesan, D, W. 1943, A brief investigation into the causes
of the fluctuation of the annual fishery of the oil sardine of
Malabar, Sardinella longiceps Cuv. & Val,, determination
of its age and an account of the discovery of its eggs and spa-
wning grounds. Madras Fish, Bull., 28 (1); 1-38.

Devanesan, D. W. anp K. CHIDAMBARAM, 1948. On the alle-
ged existence of races in the population of the oil sardines
Sardinella longiceps in the Arabian Sea, Proc. 30th Indian
Sei, Congr., HI, 80, {Abstract).

Horwrer, J. 1910.  Report on the results of a fishery cruise
along the Malabar Coast and to the Laccadive islands in
1908, Madras Fish. Bull, 4 (4): 71-126, .

Horne, J. anp M. R, Navupu, 1923, A contribution to the
life history of the Indian Oil Sardine with potes on the plan-
kton of the Malabar coast. Madras Fish. Bull., 17: 129-197,

Jacom, T., et al. 1982, Impact of purse seine operations on
traditional fishery with special reference to oil sardine in
‘ls(eralsodméirﬁ 1980 and 1981, Mar, Fish. Infor. Serv, T & E.

er., 40: 8-11,

Murty, A, V. 8, anp M. S, Epetman, 1970, On the relation
between the intensity of the south-west monsoon and the
oil sardine fishery of India. fndian J. Fish, 8 (1): 142-149,

Nar, R. V. 1949, The growth rings on the otoliths of oil sar-
dine Sardinella longiceps Cuv. & Val. Curr. Sci,, 18 (1): 9-11.

Nam, R. V., 1952, Studies on the revival of the Indian oil sar-
(l'linelfzishery. Proc. Indo-Pacific Fish., Coun., 1952, Sec, 27
15-129.

Nalr, R. V. 1960a. Notes on the spawning habits and early
life history of the oil sardine, Sardinella longiceps Cuv. &
Val, Indign J. Fish, 6 (2); 342-359.

Nar, R, V. 1960b, Synopsis on the biology and fishery of the
Indian Sardines. Species synopsis No. 11, Proc. World Seci,
Meeting on Biology of Sardines, 2: 329-414.

Nar, R. V. anp K. CHiDaMBARAM, 1951, A review of the
}]nd;gn Qil sardine fishery. Proc. Nar. inst. Sei. India, 17 {1);
1-85. ’

Naig, R. V. anD R, SuBRAHMANYAN, 1955. The diatom,
Fragilaria oceanica Cleve, an indicator of abundance of the
Indian oil sardine Sardinells longiceps Cuv. & Val. Curr,
Sei,, 24 (2); 41-42.

PrapHU, M. S8, anp M. H. DHULKBED, 1967. On the occurrence
of small-sized oil sardine Sardinclla longiecps Val. Curr,
Sci,, 36 115): 410-411,

Raa, B. T. A. 1969, The Indian oil sardine. Bull. Cent.
Mar. Fish. Res. Institute, Mandapam Camp, No. 16,

Rasa, B. T. A, 1971, On the maturity stages of Indian oil sar-
dine Sardinella longiceps Val. with notes on incidence of
g;ﬁt_}c follicles in advanced ovaries. Indion J. Fish., 13:

Sunmara Ray, B, 1934 to 1940, Administration Reports
for the years 1932-33 to 193940, Madras Fisheries Depart-
ment, Madras,

SekHAaraN, K. V. 1965, On the oil sardine fishery of the Cali-
cut area during the vears 1955-56 to 1958-59. Indian J. Fish.,
2A (2): 679-700.

SexHArRAN, K. V. 1974, Estimates of stocks of oil sardine and
mackere} in the present fishing grounds off the west coast of
India, Indian J. Fish., 21 (1): 177-182.

SekHaraN, K. V, anp M, H. Duuikpen, 1967, On the oil
sardine fishery of the Mangalore zone during the years 1957-
63. [Indian J. Fish., 10A (D)A: 601-626.

10



EXPORT ORIENTED PROCESSING OF INDIAN JELLY FISH (MUTTAI
CHORI, TAMIL) BY INDONESIAN METHOD AT PONDICHERRY REGION*

Introduction

The jelly fishes which are being considered as a
menace by the fishermen are gaining importance as a
valuable food item of high protein content in the south-
east Asian countries especially in Japan, Hong Kong,
Korea and Indonesia.

The Indian jelly fish, popularly known in Tamil

as Muttai Chori belongs to the phylum Coelenterata,
sub-phylum Medusozoa, class Scyphozoa, order Rhi-

zostomeae, family Rhizostomatidae and genus Rhizos-

toma. These are exclusively marine organisms in which
the medusa is the dominant form. The body is umbrella
shaped and almost transparent with slight green tint.
These medusae which can attain a diameter of 80 cm
have a firm bell or umbrella with a layer of dense meso-
gloea. Tentacles are absent but the mouth stalk has
four lobes which divide to form eight thick gelatinous
arms. As the medusa grows the arms fuse together
and eventually close off the original mouth opening.
This fulfil the role of tentacles as they carry nemato-
cysts which are used for capturing food. The food is
sucked in through many small openings, the suctorial
mouths, which occur on the arms and is passed
through a complicated canal system to the stomach
cavity.

Avajlability of raw maferial in Pondicherry

The jelly fishes are commonly found in the inshore
waters of Pondicherry and Tamil Nadu coasts. They
are especially abundant during the months of January
to June. The jelly fishes are brought towards the coast
by the prevailing water currents., Fishing is done
either by hand picking or by using scoop nets.

Processing techniques

Jelly fishes having a diameter of more than 25 cm
are preferred for processing. Indonesian method of
processing involves the displacement of body fluids of
the animal by salt solution in & slow and long process.

The processing is carried cut in seven stages for
the umbrella and in six stages for the arm. In the case
of umbrellz the first five are the salting stages, the sixth

*Prepared by L. Chidambaram, Field Centre of C.M,F.R.IL,
Pondicherry. - :

is the salt drying stage and the seventh the packing and
storing stage. For processing, the jelly fishes are to
be treated within three hours of fishing, failing which
the protein content of the gelatinous arms would be
destroyed first followed by that of the body, resulling
in very bad odour.

In the initial stage fresh jelly fishes are washed well
in fresh water and then dissected into two halves; the
upper (umbrella) and the lower (arm with stomach
cavity). Later the unwanted stomach cavity is remo-
ved from the arins stalk. The separated portions of
umbrella and arms are washed and put in separate tubs
or tanks normally of the dimension of 2m x L5 m x 1m.
The tubs are made of casuarina poles and gunny bags
Jined with thick polythene sheets.

.Prowssing for umbrellas

Stage 1: The umbrellas are kept for three to five
hours or until the appearance of a thick white layer in
the sub-umbrella part in a solution of the proportion
of 100 1 of fresh water, 500¢g of sodium alum and 200g

Rhizostoma sp. The Indian Jelly fish of export value.

of bleaching powder. Afterwards ' the umbrelias are
taken out and the white curdy substance is removed by
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steel knives or thin bamboo blades without making
any cut or scar on the umbrella. The thin membrane
on the ex-umbreila side should also be removed care-
fully. The remaining solution is 1o be discarded.

Stage 2: The umbrellas thus cleaned aie piled
up one above the other in another tub with the sub-
umbrella side fucing up and kept for three to four days.
For each layer chemicals in the proportion of sodium
alum 1,200 g and sodium chloride 6,000 g are to be used.
The solution remaining ir, the tub after processing can
be reused.

Stage 3: The body fluids get reduced by this pro-
cess and after a reduction of 50% of the body fluids
in the umbrellas they are transferred to a third tub and
stored for three days with 600 g of sodium alum and
8,000 g of common salt,

A young fisherman boy brings the fresh Jelly fish for processing.

Stage 4: On reducing 70%, of the body fluids in
the umbrellas they are transferred into another tank and
piled up adding half the quantity of sodium alum and
full quantity of sodium chloride as was used in the pre-
vious stage. After four days of this treatment the
umbrellas would have shrunken considerably with the
edges folded. They are to be cleaned well with satura-
ted solution of common salt of pH 4. The folded edges
are to be straightened and the umbrellas are made flat
again without any damage. Another tissue membrane
now appeared on the concave pait of the umbrella is
also to be removed. The flattened umbrellas are again
washed slightly in saturated salt solution of pH 4,

Stage 5: The washed umbrellas are layered in
another tank and kept with 3,000 g of common salt.
After three days, the treatment dealt under stage 4 is to
be repeated.
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Stage 6 In the sixth stage the cleaned and flatt-
ened umbrellas arc layered in another tub upto the edge

with 2,000 g of salt sprinkled over each layer. Saturated

Beheaded Jelly fish: umbrella and arms.
salt solution of pH 4 is to be added to about 4/5 capa-
city of the tub. Then the top of the tub is to be covered
with polythene sheet over which sufficient weight is
to be placed for compressing purpose. In this way
the remaining body fluid would alse come out of the
umbrellas,

Stage 7: The flattened umbrellas are piled up
in a clean tub. Now the product is ready for packing,
storing and exporting/marketing. The product can
be packed after two days. The circular flattened umbrellas
are piled up one above the oiher in polythene bags
which are packed in wooden cases,

Processing for arms

In stage-1, 700 g of sodium alum and 4,000 g of
common sait are dissolved in 400 1 of water in a tank
in which 15,000 arms could be placed. By giving extra
pressure over the piled up urms the fatty substance and.
other impurities would come out. Afterwards the arims
are washed in fresh water.

Final product: ‘Chappathi’ like umbrefla.



In the second stage the arms are arranged in layers
of 10 or 12¢m thickness and over each layer 2,500 g of
sodium chloride and a little sodium alum should be
spread. The arms are left for 24 hours in this condi-
tion after which they ate thoroughly mixed in the same
tank acd left for three moie days.

The third and fourth stages involve the same pro-
cess and period as in the 2nd stage but in fresh tubs.

In stage-5 the arms are arranged in layers of 10 cm
thickness with 1,600 g of commen salt in between each
layer. Afier piling up the arms in this way, saturated
salt solutior of pH 4 is to be added to the tub to make
it 45 full and left for six days.

In the last stage the arms are iransferred to another
clean tank where they are kept for one day, after which
packing could be done. The finished product of good
quality should have elasticity and should weigh 70 to
78 g on the average.

Export: At present processed jeily fish are expor-
ted from pondicherry and South Arcot in Tamil Nadu
only. In 1984, 21 tonnes of jelly fish products processed
by adopting the Indonesian method have been exported
from these areas by a private entrepreneur, The exports
were made mainly to Japan, Thailand and Hongkong,
the first-named being the major importer.

T am very grateful to D1, E. G. Silas, Director,
C.MF.R.I, Cochin-18 for his kind encouragements.



AN UNDESIRABLE METHOD OF FISHING USING POISONOUS AND
| TOXIC CHEMICALS*

Recently a novel method &of fishing using poiso-
nous and toxic chemicals by fishermen in some fish
landing centres, north of Madras Harbcur has come
to notice. According to an eye wimess account at
Ondikuppam on 26-10-83, fishes wete seen at a
distance of less than a kilometer from the shore stiug-
gling in distress at the surface layers and fishermen were
seen hand picking them from the area using catamarans.
The fishes caught in this way belonged to the following
genera 1) Pristiphoma, 2) Thergpon, 3) Lethrinus, 4}
Otolithus, 5) Lutionus, 6) Polynemus, 7y Serranus (8)
Diagramma, 9) Arius, 10) Mugil, 11) Gerres and 12}
Portunus (crab).

A survey made at the landing centres north of
Madras Fisheries Harbour upto Ennore revealed that the
local fishermen use some chemical for fishing in areas
with rocky bottoms and boulders mostly during rough
seas. It was observed that a waste preduct from some
industry at Ambattur is being used for this type of fish-
ing. This product which is a chemical complex mix-
ture is put in a gunny bag and dipped to the botiom

*Prepared by D. 8. Rao and K. G. Girijavallabhan, Madras
Rescarch Centre of C.M.F.R.IL, Madras,

and taken up two or three times when the demersal
fishes from the rocky areas would come up to the sur-
face waters in distress and these are hand picked by the
fishermen, This chemical mixture is obtained by some
parties in drums and sold to fishermen at the rate of
Rs. 10/- for a black of 500 gms.

On cursory examination of the chemical it was
found that it was a white hard block with blackish dots
interspersed over the surface. It was hygroscopic in
nature and had a peculiar odour of cyanide. It was
water soluble giving a soapy feeling indicating its alka-
line nature.

The qualitative analysis done at A. C, College of
Technology, Madras revealed the presence oi cyanide
and sodium ion, the latter being detected by the flame
test. The quantitative analysis carried out at the Che-
micals Testing and Analytical Laboratory, Government
of Tamil Nadu, Guindy, Madras revealed that the che-
mical sample was a composite chemical mixture and
contained 3.82% of cyanide, 0.83% of lead and 0.53%;
of chloride. Further comprehensive guantitative esti-
mations are being conducted by this laboratory to
understand its full composition. Since the chemical
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contains cyanide and lead there is no doubt that the
chemical complex material is a health hazard not only
to the local fishermen but also to those consumers who
use the fish for food.

The pathogenetic effects found in suicide cases
using potassium cyanide are well known. It includes
apopletic and epileptic symptoms and the very prono-
unced sympilom is slow breathing. Less of conscious-
ness and vision are reported to have occurred by cyanide
poisoning. In most cases agonising attacks of neural-
gic pains between temporal regions and ciliary arch
and maxilla, with screaming and apparent loss of
sensitivity as if struck with apoplexy, with face flushed
have been reported. '

Among the best known symptoms of poisoning
by lead in humans are the colic and drop-wrist, In
addition, there are conditions of kidney irritation with
albuminuria, ending in granular degeneration with
attendant heart hypertropy, optic neuritis and blin-
dness. There is an excess of uric acid in the blood of
persons under the influence of lead and actual gouty
deposits and gouty attacks are observed. Chronic
enlargement of the knees and contraction of the lower
limbs with complete crippling are also observed in some
cases. Lead also causes small apeurisms almost all
over the body. In those who have drunk the lead con-
taminated water, effects vary’in intensity acccerding to
the amount of centamination and duration of exposure.

When the poisoning has been going on insidiously for
years, a stafe of anaemia is set up with dry, inactive
scaly skin and inveterate composttion.

These investigations reveal that more and more
fishermen resort to toxic and poisenous agents to nar-
cotise the fish in their environments and catch them
since it is an easy way without involving expenditure
or much fishing effort. It seems that this method of
fishing is mostly resorted to get big demersal fishes
which will fetch higher price, The fishes caught by
this way are coming to the markets in the nearby areas.
The consumer who buys this fish is not aware because
he cannot distinguish the differences between the fish
caught by conventional and the present method.

Further work on the action on the toxic effect of
the complex chemical mixture on the common food
fishes are in progess. Bio-assays to find out the toxic
effects as well as LC 50 and LT 50 and also the
effect on the environment are being carried out.

This method ot fishing using cyanide and lead con-
taining products will pose a health problem even to
those fishermen in the long run by their constani handling
of these chemioals. They are exposed to the
danger of getting into their system minute quantities
of cyanide and lead which may run their heaith. As
such this type of fishing shouid be totally banned forth-

with by a suitable legislation by the authorities
concerned, _ ~

—
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OCCURRENCE OF POST-LARVAE OF PENAEUS CANALICULATUS OLIVIER
AND JUVENILES OF P. JAPONICUS BATE AROUND KARWAR*

Regular samplings are being made as part of the
programme for the assessment of seeds of prawns, and
their seasonal abundance in the creeks of Palollem and
Muduga and also in the estvaries of Kali, Belikeri and

*Prepared by G. Nandakumar, Karwar Research Centre of
C.M.F.RI, Karwar.
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Gangavali (Fig. 1}.  In all these places the common
species of penaeid prawns viz., Pengeus indicus,
P. merguiensis, P. monodon and Metapenaeus dobsoni
occur showing seasonal fluctuations in their abundance.
However, during September, 1982 for the first time on
this part of west coast, the presence of a few post-larvae of
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Fig. 1. Prawn seed sampling ceatres in Uttar Kannada District.

P. canaliculatus was noticed in collections made by velon
netting in the Palollem and Muduga crecks, Subse
quently, a few numbcrs of them were observed in April,
1983 in the estuary of Gangavali and again in June at
the former place. The post-larvae measured m total
length from 9 mm to 11 mm and their density varied
from 3 to 165 numbers/100m? area,

Another interesting observation on the occurrence
of juveniles of P. japomicus of size range 20-50 mm,
{3-47 numbers/100 m?) was made during October ’83
for the first time in the estuaries of Kali, Belikeri and
Gangavali. In the subsequent two months, they were
observed in the Gangavali estuary only,

The oicurrence of post-larvae of P. canaliculatus
and juveniles of P. japonicus indicates that they have
an extended distribution on the west coast and 1t appesrs
that their spawning grounds may not be far off from
the places indicated above. As these two species are
fast growing, it is felt that vast stretches of low-lying
estuarine and backwater arcas in the Uttar Kannada
district of Karnataka, could be utilised for their culture,
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THE BRAMBLE SHARK ECHINORHINUS BRUCUS (BONNATERRE)
LANDED AT COCHIN*

Two female sharks having the diagnostic chara-
cers of Echinorhinus brucus (Bonnaterre) weie cavght
by hooks and line fishermen southwest of Cochin about
60 km from the shore from depths of 120-160 metres
on 9 February 1984 (Figs. 1 & 2). The specimens
weighing about 100 kg, were auctioned for Rs, 500/~ and

*Prepared by K. V. Somasekharan Nair and K. Thulasidas,
C.M.F.R.1., Cochin,

were immediately taken to Kuravilangad, am interior
market 60 km fiom Cochin, along with about 350kg of
Eulamia melanoptera and 30 kg of Zygaena rudes which
were together auctioned for Rs.2,700/-. Since this deep
water shark (Echinorhinus brucus) is of very rare
occurrence and hus so far nmot been reported from
commercial fish landings, a brief description of the
species .is given below.
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Table 1. The body measurement of Echinorhinus brucus (Bonnatexre) (in mm) landed at Cochin Fisheries Harbour

Specimen-1 Specimen-2
Percentage percentage
mm proportion in mm Proportion in
total length total length
Total length 2,280 — 1,970 —
Weight (kg) 60 — 40 —
Trunk: at origin of pectoral (depth) 510 22.3 335 17.0
at origin of Ist dorsal 440 19.3 286 144
Snout: length in front of mouth 245 10.7 202 10.3
in front of eye 220 9.6 181 9.2
Eye: vertical diameter 35 1.5 30 1.5
interorbital distance 269 11.5 225 1i.4
Mouth: width 260 11.4 216 11.2
Distance ftom snout to: 1st dorsal 1,500 65.7 1,350 70.5
2nd dorsal 1615 70.8 1,500 79.1
pectoral 700 30.7 610 30.9
pelvic 1,480 65.9 1,248 63.3
genital opening 1,690 74.1 1,430 72.5
1st gill opening 465 20.3 430 21.8
First dorsal fin: vertical height 180 7.8 175 8.8
length of base 155 6.8 105 5.3
Second dorsal fin: vertical height 150 6.5 136 6.8
length of base 115 5.0 100 5.0
Caudal fin—upper lobe: vertical height 285 12.5 230 116
length of base 448 19.6 350 18.0
Pectoral fin: vertical height 290 12.7 260 13.1
length of base 190 8.3 140 7.1
Pelvic fin: vertical height 260 11.4 195 9.9
length of base 300 13.1 260 13.2
Interspace between 1st and 2nd dorsal 115 5.0 116 5.8
Distance from origin to origin of pectoral and
pelvic fins 610 26.7 550 27.9
second dorsal and caudal fin 110 4.8 115 5.8

The colour of the specimens was pale dark dorsally
and pale white ventrally, The body was covered with
numerous whitish tuberculated scales; each scale with
2 basal shield of varying size and a sharp pointed spine,
which is characteristic of the species. However, some
of the spines were blunt. The lateral line ran along
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the upper half of the body commencing from the first
gill opening to the tip of the upper caudal lobe. The
body measurements of the specimens in mm along with
the proportional dimensions in percentage of total
length are given in Table 1.



The biamble shark Echinorhinus brucus {Bonna-
terre) usually occurs in the upper conitnental slope and
the deeper neritic waters of the Atlantic, Mediterranean
and Indo-Pacific. The presence of the bramble shark
along the continental stope of the west coast of India
was first brought to light by Silas ( Bull. cent. mar. Fish.
Res. Inst., 12, 1969) during the exploratory fishing crui-
ses of R. V. Varuna. Subsequently Silas ez al. (Curr.

Sci., 38 (5), 1969), Nair and Lal Mohan {Indian J.
Anim. Sci., 41 (10), 1971) and Siles and Selvaraj (J.
mar, biol. Ass. India., 14 (1), 1972) have reported the

Fig. 1.7F Dorsal view of the bramble shark Echinorhinus brucus
{Bonnaterre) landed at Fisheries Harbour, Cochin,

occurrchice of the species along the continental slope
of the southwest coast of India and Gulf of Mannar
from depths of 215 to 405 metres during the ¢ruises of
R. V. Varuna, M. V. Blue Fin, M. V. Velameen and
M. V. Klaus Sunnana.

These deep water sharks were caught when the
artisanal fishermen from Colachel were fishing with
hooks and line in the hitherto underexploited fishing
grounds in deeper waters. The hooks and line fishery is
conducted at slightly shallower fishing grounds (40-70 m)
for mainly sharks and at deeper waters (80-160 m) for
‘kalava.’

Fig. 2. Anterior view of the bramble shark Echinorhinus brucus
{Bonnaterre) landed at Fisheries Harbour, Cochin.

At present about 8 units are operated from Cochin
Fisheries Harbour.

The authors are thankful to Dr. E. G. Silas, Dire-
ctor, for constant encouragement and to Shri
K. V. Nuarayana Rac, Head, Pelagic Fishery Division
for guidance.
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