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THE CEPHALOPOD FISHERY AT COCHIN, KERALA

V. Kripa, K. Prabhakaran Nair and Mathew Joseph
Central Marine Fisherles Research Institute, Cochin - 682 014

The fishery of cephalopods consisting of
cuttlefishes, squids and octopuses has been
gaining importance recently. The commercial
exploitation of this resource started in India 25
years ago. In the sixties it was considered as trash
and thrown overboard, but later in seventies and
eighties it was identified as a valuable exportable
item and this led the fishermen to save the
cephalopod catch. The fishery status of the
cephalopods improved tremendously with the
fishermen preferring cephalopods to many fin
fishes but next only to prawn. This trend is also
reflected in the annual cephalopod landings of
Kerala which from just about 100 t in 1961
increased to 500 t in 1971, 9,500 t in 1981,
19,500 t in 1991 and an all-titne high of 30,600
t in 1992. In 1993, however, there was a slight
decline to 28,471 t accounting for 28.6% of the
all-India production of 96,052 t. Kerala has ranked
first among all the maritime states. of India in
cephalopod production except in a few years,

The Cochin Fisheries Harbour is a major fish
landing centre in Kerala. Cephalopod landings at
this centre contribute about 11-23% of Kerala's
annual cephalopod catch. They are landed as by-
catch by shrimp trawlers which operate off Cochin
upto 60 m depth. On an average, about 200

and Chetuva,

Annual cephalopod production

During the 5-year period from 1989 to 1993 the
estimated annual cephalopod landings at Cochin
Fisheries Harbour varied from 2,597 to 7,230 t
with an average of about 5,000 t accounting for
about 14% of the total frawl catches landed here.
The landings which stood at 4,109 t in 1989
declined to 2,597 t {in 1990 but in the subsequent
three years there was steady increase with the
catch reaching the maximum in 1993 (Fig.1).
During the 5-year period there was about 76%
increase in the landings. The total trawl catch
also increased steadily but in the case of effort
(which number of trawl units] it increased till
1991 and then came down during the subsequent
two years (Table 1). The annual catch-per-unit-
effort (CPUE] varied from 35 kg to the maximum

CATCH IN TONNES
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Fig. 1 Cephalopod landings in Cochin Fisheries Harbour
during 1969-'93

TasLe 1. Particulars of the cephalopod landings during 1989 - ‘93 at Cochin Fisheries Harbour

e

; 1989 1990 1991 1992 1993

Average
! Cephalopod (1 4,109 2,597 3,839 6,971 7,230 4,949
1 Total marine fish landed (1) 24,566 27,978 38,580 40,197 46,608 35,585
Share of cephalopod (36) 16.7 9.2 99 | 17.3 15.5 13.9
Trawl units (No.) 63,762 70,546 1,09,011 90,570 92,152 85,208
{  CPUE (kg 64.4 36.2 35.2 77 78.4 58
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of 78 kg, the average for the entire period being
58 kg. The share of cephalopods in the total fish
landings ranged from about 9% to nearly 17%, the
average contribution being 14%.

Monthly variation in catch and effort

The cephalopod landings showed wide varia-
tions from month to month in the same year, and
in the same months in different years (Fig. 2). The
highest average monthly catch was in September,
the next highest catch being in May, followed by
October, March and April. The lowest catch was
in July. In general, the major peak season for
cephalopods was during September-October and a
minor peak of longer duration in March-June.
The highest monthly catch of 2,050 t was obtained
in September 1989, followed by 1,272 t in the
same month in 1991 while the catches in
September during the other years were between
191 t and 756 t. In 1992 the highest catch was
in February and October, whereas in 1993 it was
in May followed by March, with September coming
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Fig. 2 Monthly cephalopod landings at Cochin Fisherles
Harbour (A) and fishing effort (B) for the years 1989-
'93. The average monthly values are also shown.

third. In all the years the catches in July were
uniformly low, ranging between 55 t and 271 t.

The effort in terms of trawl units also showed
wide variation (Fig. 2). Trawl units numbering
between 5,000 and 10,000 operated in January
have increased to between 8,600 and 14,800 in
May in which the maximum average effort
expended was 12,146 units. The effort came
down to an average of 4,900 units in July and
4,400 in August. The unfavourable fishing
conditions due to the southwest monsoon to-

gether with the ban on trawling during some part
of this period are the reasons for the reduction in
effort in these two monsoon months.

Cuttlefish, squid and octopus

The cephalopod catch was composed mainly of
cuttlefishes and squids (Fig. 3) with very small
quantities of octopuses. The annual cuttlefish
catch ranged from 1.075 to 3,782 t accounting for
41 to 84% of the total cephalopod catch. The

catch in toanas
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Fig. 3 Cuttlefish and squid landings at Cochin Fisheries
Harbour during 1989-'93. Small octopus landings are
not shown in the figure.

annual catch came down in 1990 but started
increasing in subsequent years and reached the
maximum of 3,782 t fn 1992 and the annual
average catch was 2,723 t; forming 55% of the
total cephalopods. Squid catch was only 663 t in
1989 but increased steadily over the years and
reached the maximum of 3,769 t in 1993
accounting for 52% of the total cephalopods. The
annual average squid catch was 2,087 t (42%).
There was no octopus catch in 1989 and 1990 and
in the succeeding years the annual catch ranged
from 41 t to 498 t (Table 2). The annual average
octopus catch was only 139 t, accounting for as
little as 3% of the total catch of cephalopods.

Species composition

Five species of cuttlefishes, three species of
squids and four species of octopus {n varying
quantities contributed to the fishery. The average
monthly catch of important species of squids,
cuttlefishes and octopuses is shown in Fig. 4.

A. Cuttle fishes

(1) Sepia pharaonis: Known as the pharaoh
cuttlefish, this species has the distinction of being
the largest cuttlefish in the Indian seas growing
to a maximum length of 430 mm in dorsal mantle
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Taste 2.  Annual landings of different species of cephalopods at Corhin Fisheries Harbour during 198993

1989 1990 1991 1992 1993
© A Cuttle fishes

! Sepia pharaonis 2,900 778 1,589 3,231 2,729
{8 aculeata 471 271 183 317 322
S. elliptica . 33 2 2 95 37
i Sepiella inermis 42 24 121 139 316
Sepia prashadi - - - - 16
B. Squids _
. Loligo duvauceli 443 1,450 1.696 2.173 3,129
©  Doryteuthis sibogae 179 53 - 476 639
i D. singhalensis 41 19 94 42 1
©  C. Octopuses

© Octopus membranaceous - - 107 430 27
0. dolifusi - - 23 13 -
¥ 0. lobensis - - 16 26 14
Cistopus indicus - - g 29 -
1 Total 4,109 2,597 3.840 6,971 7,230

length, and commercially the most important.
The species has characteristic dark transverse
stripes on the mantle, head and oral arms. The
annual catch of this cuttlefish varied from 778 t
to 3,231 t accounting for 45% on an average of the

soof CUTTLERSHES total cephalopods landed at Cochin Fisheries
== Harbour (Fig. 5} obtained throughout the year and

: saop T ; ' comparatively better catches were recorded dur-
ing June - October except July, with peak in
4cof September. Heavy catch to the tune of 1,839 t was
brought in by 5,332 trawl units at a CPUE of 345
3oor kg in September 1989. The length of this
200 cuttlefish contributing to the fishery ranged from
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Fig. 4 Average monthly catch of important species of squids,
cuttiefishes and octopuses at Cochin Fisheries Har- Fig. 5 Monthly landings of Sepia pharacnis at Cochin Fish-
bour during 1989-'93. eries Harbour during 1989-'83.



70 mm to 320 mm. Large specimens above 270
mm, weighing two to two and a half kilograms is

.a common sight at Cochin Fisheries Harbour.

During this period the price of S. pharaonis ranged
between Rs. 35 and Rs. 145 per kilogram.

(2) Sepia aculeata : With an estimated annual
average catch of 312 t forming 6% of the total
cephalopods, this species is the second dominant
cuttlefish landed at Cochin. It occurs in the trawl
catch almost throughout the year with peaks
during May-June and August-September (Fig. 6).
The maximum monthly catch of 223 t was taken
in June 1989, with a total catch of 471 t, next only
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Fig. 6 Monthly landings of Sepia aculeata at Cochin Fisheries
Harbour during 1989-'93.

to Sepia pharaonis. Cuttlefish of size 24 to 198
mm contributed to the fishery during this period.

(3) Sepia elliptica: This is a small-sized
cuttlefish which formed less than 1% of the total
cephalopods during the period 1989-'93. The
maximum annual catch was only 95 t, and the
highest monthly catch 42 t. The fishery was not
regular, the small catches coming occasionally
along with other species. During this period

cuttlefish of size 33 to 121 mm contributed to the

fishery.

(4) Sepia prashadi: A smaller species which
resembles S, pharaonis and rare on the west
coast, appeared in the fishery only in September
1993 when 16 t were landed by the trawlers.
During the rest of the period this species occurred
in stray numbers.

(5) Sepiella tnermis : After Sepia aculeata, this
cuttlefish was next in importance guantity wise,
with an average catch of 128 t forming 2.6% of
the total cephalopods, within the annual range of
24 tand 316 t. This occurred in the fishery almost

in all months, with peaks during March-May and
August-November. The highest monthly catch
was 83 t in September 1991.

B. Squids

{1} Loligo duvauceli: Known as the Indian
squid, this is the most common squid throughout
the Indian coast. Among the cephalopods landed
at Cochin Fisheries Harbour, Loligo duvaucelf is
next only to Sepia pharaonis in quantity, the
annual catch ranging between 443 t and 3,129
t (Fig. 7)., at an average of 1,797 t forming 36%
of the total cephalopods. There was a continuous
increase in the annual landings of this squid. The
maximum monthly catch was 680 t in September
1991 as well as in October 1992, In general there
were two peaks in the landings, a larger peak in
September-October and a smaller one during
March - May. The catch was generally poor in July
and August in all the years. Females of 40 to 220
mm length and males of 60 to 320 mm
contributed to the fishery, The squids are sorted
into 3 main groups based on their dorsal mantle
length (DVM) and priced accordingly. Squids
above 200 mm fetch Rs. 65-120/kg, while those
between 150 and 200 mm cost Rs. 30 - 80/kg.
and those below 150 mm are priced at Rs. 10 -
35/kg. This method of grouping the squids based
on size was started only in 1991, The entire
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Fig. 7 Monthly landings of Loligo duvaucelt at Cochin Fisher-

ies Harbour during 1989-'93.

quantity of large sized squids are purchased by
exporters, while a part of the small squids are
bought by local vendors and sold in the nearby
markets.

{2) Doryteuthis sibogae: Commonly known as
the Siboga squid or Arrow squid is not in demand

o em g

B

T R LR e Y e

i s

e 92




by the exporters because of its smaller size and
comparatively slender body than L. duvauceli.
The species has shown seasonality and its fishery
was mostly during the premonsoon period from
January to May with peak during February -
March (Fig. 8). With an estimated annual average
catch of 270 t contributing to 5% of the total
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fig. 8 Monthly landings of Doryteuthis sibogae at Cochin
Fisheries Harbour during 1989-'93.

cephalopods, the catch of this squid was poor in
1989 and 1990. There was no catch in 1991 while
the annual caich was 476 t in 1992 and 639 t in
1993. Squids of 70 - 250 mm length contributed
to the fishery.

(3) Darteuthis singhalensis: This squid, which
is larger in size contributed only less than 1% to
the total cephalopod landings. The annual
landings ranged from one to 92 t, with the average
of 38 t.

C. Octopuses

Four species of octopuses together contributed
to about 3% of the cephalopod fishery. They were
(1} Octopus dollfusi, {2) Octopus lobensis (3)
Octopus membranaceots and (4) Cistopus indicus.
Of these, O. membranaceous was the dominant
species accounting for 81% of the total octopus
catch. The octopus landings showed good
improvement in the first half of 1992, after which
the fishery declined. The catch was sold at Rs.
5/- 10/kg. The entire catch was salted in the
harbour itself. Apart from the above mentioned
species, stray numbers of Loliolus investigatoris a
very small sized squid, occur in the fishery,
especially during July-September. This has never
been observed in fishable quantities.

Remarks

The cephalopod fishery at Cochin Fisheries
Harbour, has improved remarkably during the
last five years. Perceivable changes have taken
place in the duration of fishing and the area of
fishing. The actual fishing period has changed
from overnight fishing to fishing for 2 to 3 days.
During the peak season, trawl operations are
done farther upto Beypore. The depth of opera-
tion also has extended from the nearshore areas
upto 65 m, with the result that larger cuttlefishes
are obtained. The onboard facilities for storage
have also improved simulatneously. Apart from
cuttlefish and squid, octopus is also landed now
in view of its export demand.




EXPLOITATION OF JUVENILES OF THE SPINYCHEEK GROUPER,
EPINEPHELUS DIACANTHUS BY MULTI-DAY TRAWLERS
ALONG DAKSHINA EANNADA COAST

P.U. Zacharia, Alli C. Gupta and H. S. Mahadevaswamy
Mangalore Research Centre of CMFRI, Mangalore - 575 001

INTRODUCTION

Till eighties, the trawl fishery along the Dalkshina
Kannada coast was confined to the inshore waters
of 10-40 m depth. With the introduction of stay-
over (multi-day) fishing, depths upto 75 m are
being fished. This has led to the large scale
exploitation of less fished juvenile resource of
Spiny cheek groupers. (Zacharia etal., 1991, Mar,
Fish. Infor. Serv., T & E Ser., No. 114: 29-31).
These juveniles in the size range 9-24 cm are in

sizeable quantities during October - May at
Mangalore and Malpe landing centres of Dakshina
Kannada coast. The present study is undertaken
to highlight the magnitude of the exploitation of
the juveniles of the GSpinycheek grouper,
Epinephelus diacanthus by trawlers along the
Dakshina Kannada coast and its impact on the
stock with a brief description on its biology. This
species is known to grow to a large size and
supports a fishery of some magnitude in other
parts of the Indian coast. The results presented
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here are based on the data collected on the
landing of the species at Mangalore and Malpe
during 1988/'89 - 1993-'94.

Fishery

Multi-day trawlers accounted for 97% of the
Epinephelus diacanthus landed at both centres.
These boats exploit this resource from 30-70 m
depth by operating two types of nets, a shrimp net
of 16-28 m headrope length and 25-28 mm mesh
size and a larger fish trawl with 25-32 m headrope
length and mesh size of 30-40 mm. The sea
bottom off Mangalore-Malpe is generally sandy or
muddy.

During 1988/'89 - 1993/'94, Epinephelus
diacanthus, on an average, accounted for 1.21%
of the multi-day trawl catch at Mangalore and
0.5% at Malpe (Table 1). The landing witnessed
a sharp increase over the year at Mangalore
whereas, a marginal increase was noticed at
Malpe {Fig. 1). At Mangalore the catch increased
from 81.4 tin 1988/'89 t0 348.3 tin 1993/'94 and
at Malpe from 35.6 t in 1988/'89 to 39.9 t in
1993/'94. The catch rate at Mangalore increased

TapLe 1. Annual landings of E. diacanthus and ‘all fish’ catch by nudti-day trawlers at Mangalore during

1988/'89 -1993/'94
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Fig. 1 Annual landings of E.diacunthus by multi-day trawl at
Mangalore and Malpe,

sharply from 0.18 kg/hr in 1988/'82 to 0.54 kg/
hr in 1993-'94 except in 1920/'91 when it showed
a slight fall. At Malpe caich and the catch rate
showed some fluctuations. The maximum catch
of 54.7 t and the catch rate of 0.21 kg/hr were
observed in 1990-'91 and the minimum catch of
35.6 t and the catch rate of 0.08 kg/hr were
observed in 1988/°'89.

Year . Effort in Total trawl Epinephelus % in total Catch
’ trawling catch in catch In trawl rate
hours tonnes tonnes catch {(kg/hr)
Mangalore
1988-'89 446891 12121.9 81.4 0.70 0.18
1989-'90 233271 6609.6 64.2 0.97 0.28
1990-'91 302846 10223.1 61.7 0.60 0.20
1991-'92 438207 13571.3 96.3 0.71 0.22
1992-'93 528291 14055.3 241.7 1.72 0.46
1993-'94 644879 17076.4 348.3 2.04 0.54
Average 432398 12276.3 148.9 1.21 0.34
Malpe .
1988-'89 455621 12170.3 35.6 0.29 0.08
1989-'90 187206 8285.1 34.5 0.42 0.18
1990-'91 257895 9548.1 54.7 0.57 0.21
1991-'92 207587 5182.1 32.1 0.62 0.15
1992-'93 209635 5444.2 21.5 0.40 0.10
1993-'94 217371 5271.2 39.9 0.76 0.18
Average 255886 7650.2 36.4 0.48 0.14
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The Spiny cheek grouper begins to appear in
the trawl fishery by October and peak landing
occurs during December (Fig. 2). The catch
gradually declines by the end of May. Fishes are
sold for Rs. 60-100 per 15 kg basket with the price
varying with the size of the fish. Very small fishes
are discarded as trash fishes and used for poultry
feed.
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Fig. 2 Monthly landing of E.diacanthus by multi-day trawlers
at Mangalore and Malpe.

Biology

Length composition

The length-frequency analysis carried out
during 1993/'94 at Mangalore showed that the
length of E. diacanthus ranged from 9.5 to 23.5
cm during November '93-March ‘94. The monthly
length range, modal sizes and mean length are
given in Table 2. The Modal size was at 10.5 cm

TasLe 2. Monthly length-frequency distribution {in %) and
mean size of Epinephleus diacanthus during
Novemnber ‘93 - March '94

Mid.-length Nov. Dec.  Jan. Feb. Mar.

{cm)
95 2.3

10.5 30.2 1.6
11.56 256 105 1.5
12.5 209 21.1 3.4 1.4
13.5 9.4 283 4.8 4.1 3.3
14.5 9.3 263 6.7 4.5 2.9
15.5 2.3 95 205 3.6 5.3
18.5 27 281 11.1 8.6
17.5 224 152 10.1
18.5 - 100 231 121
19.5 2.1 233 211
20.5 05 111 222
21.5 36 101
22.5 0.4 2.4
23.5 0.5

Mean length 11.9 13.8 16.3 18.2 18.8

in November, 13.5 ¢cm in December, 16.5 cm in
January, 19.0 em in February and 20.0 cm in
March indicating an average growth rate of 2.5
cm per month. The mean weight (g) during each
month respectively were 31.9, 44.2, 63.0, 84.2
and 95.4.

Length-weight relationship

The length-weight relationship was worked out
using length (cm) and weight (g) measurements of
108 specimens ranging from € cm to 23.5 cm.

The observed maximum length of this species
as per FAO sheets is 52 cm {Fischer and Bianchi,
1984, FAO Identification Sheets for Fishery Pur-
poses, Western Indian Ocean, Vol. HlI). As per the
length-weight relationship equation the maxi-
mum weight attainable by a specimen of 52 ¢m
is 1807 g.

Food and feeding

A total of 65 fish was used for food and feeding
analysis. Of this, only 13 fishes showed the
presence of some food item in their stomachs in
varying degrees of fullness. The diet item
consisted of curstaceans and fishes. Among fish
groups Ambassis sp. and Leiognathus spp. formed
the main item and among crustaceans, crabs and
small prawns dominated. From the study it is
inferred that the juveniles of E. diacanthus is a
carnivore showing no preference for any particu-
lar food item.

Remarks

Epinephelus diacanthis landing witnessed a
sharp increase over the years at Mangalore. The
present ‘all-fish’ catch in trawl at Mangalore
compared to the beginning of the study period has
increased by 41% only whereas the catch of
spinycheek grouper has increased by 328%. The
catch rate also shows a similar increasing trend.
At Malpe the trawl fishery has registered a

- negative growth whereas the catch of Epinephelus

diacanthus increased by 12%. The catch rates
show wide fluctuations over the years. Epinephelus
diacanthus is known to occur in muddy or sandy
bottom. This species is an important component
of the grouper fishery off the Kerala coast in
depths 63 to 100 m (Talwar and Kacker, 1984,
Commercial Seafishes of India. 997 pp). Along the
Dakshina Kannada coast this species began to
form a sizeable portion of the demersal resources
after the extension of trawling operations to the
distant waters.
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Fig. 3 Length-weight relatlonship of E. diacanthus at
Mangalore.

Though this species is known to grow as large
as 52 cm (Fischer and Bianchi, 1984, op. cit) the
maximum size of the fish landed off Mangalore-
Malpe was 23.5 cm indicating that these are all
juveniles. The fishery of E. diacanthus consisting
exclusively of juveniles from 30 to 60 m depth in
the area indicates that these young ones abound
the midshelf waters for feeding purpose and stay
in the fishing ground for eight months after which
they might migrate to the deeper waters for
further growth and breeding. This explains the
complete absence of any adults in the landings.

According to Chakraborty ( 1994, Buil. Cent.
Mar, Fish. Res. Inst ., 47: 130-133) fish upto 47.8
cm size was recorded from Bombay waters and the
age of a fish of this size is 4.98 years. Further he
has stated that E. diacanthus attains 22.9 cm
when it completes ene year of age. The present
observation on the juvenile length data indicated
a growth rate of 2.5 em per month. Considering
this, the fish would be of 3 months old when
recruitment to the fishery takes place in this area
in November every year. The fish of 23 em would
be of nine months old. Hence it is inferred that
the fishery of this species in the area is consti-
tuted by O-year class. From the present length-
weight relationship the maximum weight attain-
able by a fish of length 52 cm is calculated as
1807 g. The mean weight of the fish landed was
64 g and the mean length 15.8 cm.

Fig. 4. Catch of E.dincamthus ready for auctioning.

The indiseriminate exploitation of juvenile
fishes is not a healthy sign in terms of economical
as well as conservational point of view because if
the fish is allowed to grow to its normal size it
would bring much higher retum and at the same
time the fish will also get a chance to breed. The
fishes which are presently sold for Rs. 3-5 per kg
if allowed to grow to the adult size would have
good export potential and can fetch upto Rs. 25-
30 per kg. The heavy removal of young ones of
the population from fishing grounds before they
can grow to a reasonable size can lead to
overfishing. Trawlers, no doubt are responsible
for the increased yield from our waters but in
instances like this, where indiscriminate fishing of
young ones takes place, it may lead to overfishing
and tilt the balance of the natural population of
the stocks. Hence exploitation of young ones of
Epinephelus diacanthus by trawlers along
Dakshina Kannada coast may be restricted oth-
erwise 1t will lead to depletion of the stock of the
fish from this coast.

The authors are thankful to Shri. C. Muthiah,
Officer-in-Charge, Mangalore Research Centre of
CMFRI, for correcting the manuscript.
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THE USE OF SEA SAFETY MEASURES BY FISHERMEN*

The fishermen in the small-scale sector are engaged in
artisanal, motorised and mechanised fishing. In India
tundreds of fishermen engaged in sea fishing do encounter
with some or the other form of accidents Including loss of life.
Records have revealed that in mechanised fisheries sector In
Kerala State alone 16 persons have lost their lives during
1990-'94 and three persons were reporied missing during one
season. No detailed figures are available on accidents faced
by traditlonal fishermen.

Considering the risk invelved in artisanal and mechanised
fishing it is important that government and developmental
agencies take steps to promote the use of sea safety measures
by fishermen during fishing operations. The agencies such as
International Maritime Organisation, Intemational Labour
Organisation and Food and Agriculture Organisation have
expressed concern over the situation and stressed the need for
popularising sea safety measures. Although some regulations
are existing In the case of mechanised fishing, traditional
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fishery sector has remained out of the perview of these
regulations. It is important that the recommended measures
be economically affordable and acceptable by the majority of
fishermen.

An investigation on the awareness of fishermen regarding
the minimum sea safety measures and the extent of their use
was carried out In Palliport and Beach Road regions in Cochin
where a number of fishermen are engaged in mechanised as
well as arntisanal fishing. Fifty crafts each from small
mechnised and traditional sector were selected for the study.
A list of safety equipments suggested by FAO was prepared to
check their use by fishermen. Many of the measures include
only simple and less expensive equipments that can ensure
the survival of fishermen in the case of accidents. These
include:

1. A first aid kit

Emergency rations (biscults, glucose, drinking water,
packed in air tight tins or cans)

3. Tools and spare parts for engines

4. A signalling torch and batteries

5. An oil lamp

6. A Fire extinguisher (for large powerd boats}
7
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One or more anchors, anchor lines and a sea anchor
A life line, lifebuoy or float
An emergency sail (for power craft)

10. A magnetic compass

11. A set of oars and paddles

12. A whistle, bell or hooter

13. A bucket for scooping water

14. A pair of signalling flags

The study showed that only a few fishermen were aware
of the sea safety measures. More than 80 per cent of the small
mechanised crafts used some of the suggested equipments
such as spare parts, tools, lifebuoy. whistle and bucket. Food
such as cooked rice. curry, pickle and drinking water were
carried onboard by all the vessels. The magnetic compass was
also used by 81 per cent of the mechanised vessels, Lifebuoy
was used only by 30 per cent. The motorised and non-
motorised crafts dld not use any equipment specifically for sea
safety,

Accidents generally occur due to fog and mist blocking the
vision. During unfavourable weather conditions the risks
faced by artisanal fishermen are high. The fishermen reported
that by virtue of their long experience and intimacy with the
sea they were able to make an intelligient guess on the possible
mishaps. By studying the cloud pattern and waves they could
forecast the possible calamity and thus take decisions
regarding their safety. Most of the accidents occur so swiftly
that fishermen do not get enough time to manage the crisis,
During cloud bursts and torrential rains assoclated with winds
the fishermen have to make use of thelr own skiils to maintain

the balance of thefr crafts. When there is an engine failure
the boats anchor in the sea and await for other boats to tow
and bring them ashore. There are also Instances when the
stranded boats escape the attention of other crafts and remain
in the sea continuously for more than a day. The fishermen
are generally ili-equipped for the care of the injured and the
sick onboard. The fishermen engaged in mechanised crafts
were found to have previous experience in artisanal fishing
which helped them to escape from the mishaps. Several
accldents occur while hauling the catch. Frequently injuries
happen during fishing eperations. Much of the actions depend
upon the intuition and skill of the amarakckaran (leader), the
most experienced among the crew who directs the craft and
controls the fishing operatfons. Eighty one per cent of the
fishermen forming the crew both in the mechanised and non-
mechanised crafts selected for the study had more than 15
years of experience in sea fishing.

Many reasons were given by the fishermen for not using
safety equipment. The equipment such as life jacket and
Ifebucys are too expensive to be used regularly. During
accldents neither do they get enough time nor will be in a
position to pick up the items from their places.

The government mechanism in Kerala for ensuring sea
safety consists of marine patrol boats kept ready to face an
emergency and round-the-clock control room functioning
during monsoon secason. The Marine Enforcement and
Vigilance Wing under the control of the Deputy Director (Zonal)
in the maritime districts is assigned with the responsibiity of
enforcing law and order and sea safety measures., The
equipments recommended for use in sea include life-jacket,
lifebuoy, life rafts, lifebelt and fire-fighter. These items are
essential requirements for obtaining registration for mecha-
nised boat. Hirng of these equipments from private agencies
and producing them at the time of registration is a usual
malpractice observed among the boat owners. The members
of the erew are of the opinjon that each boat must be provided
with minimum equipment to ensure their safety. Though most
of the fishermen get infortnation on weather forecast through
the radio and newspaper the decision regarding fishing trip is
made based on the weather report obtained at the time of
departure.

It was seen from the study that the use of sea safety
measures was not very popular among the fishermen operat-
ing mecahnised and non- mechanised crafis and they relied
mostly on their own wisdom and skill in saving their lives.
Some kind of negligence is also seen on the part of the boat
owners who often hire labour for fishing operattons. The most
urgent need, besides enforcing legal regulations is to educate
fishermen regarding the use of safety measures. Training and
other methods of intervention may be used to tell them about
measures that could be adopted for management of crisls
including the use of first- aid. They should be made aware
of the need to invest their efforts in taking precautions to
reduce the danger they face in their vocation.

* Prepared by Krishna Srinath and P. Rajeev, C.M.F.R.L, Cochin - 682 014.
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OCCURRENCE OF SPOTTED SARDINELLA ALONG
NORTH ANDHRA PRADESH COAST*

Gill nets operated off Lawsons Bay, Visakhapatnam landed
an eslimaled 530 kg of spotted sardinella Amblygaster sirm
(Walbaum} during November - December 1992. This species
was nol observed earlier in the sardine catches from this area.
Subsequent Lo this observalion the species was reported in the
trawl catches of Kakinada during December. While the
catches were very poor during January and February, March
recorded an estimated 581 kg and 2331 kg of A. sifmin shrimp
trawi and gill nets respectively, at Visakhaptnam. By April this
species disappeared from the fishery. The meristie and
morphometric details are given in Table 1.

TaBLE 1. Meristic and morphometric characters of Amblygaster
sirm {34 specimens} collected at Visakhapamam

Characters Minimum  Maximum Average (Mode)

MERISTIC

Dorsal {in rays 16 18 17

Anal fin rays 15+2 18+2 16+2

Pelvic fin rays 17 17 17

Pectoral [in rays 16 18 17

Caudal fin rays 23 26 24

Lower gill rakers 38 42 39

MORPFHOMETRIC

Total length (mm) (TL} 174 223 200.53

Weight { 45 112.3 95

Porportion in TL:

Standard length 1.09 1.23 1.18

Head length (HL) 4.65 5.40 5.01

Depth 4.83 5.66 5.34

Porportion in HL:

Snout 2.5 3.27 2.82

Eye diameter 3.28 4.15 3.76

Inter-orbital

length 2.86 4.63 3.77

Most of the specimens examined were spent and a few
were partlally spent. The stomachs of all the partially spent
as well as some of the fully spent fishes were emply, indicating
a non-feeding phase associated with spawning. A few fully
spent specimens had full stomachs. Apart from phytoplankton,
copepods, amphipods, megalopa larva, alima larva and other
crustacean and molluscan juveniles, fish larvae, juvenile
stomatopods, mysids and leptocephalii formed the food.

A flabelliferan isopod parasite (Fig. 1) identifled as Lironeca
vulgaris (Stimpson} was found attached to the middle of the
gill arch of nearly fifty per cent of the specimens examined.
Except for a specimen with two isopods, one on each gill, all
others had a single isoped attached to the gill at one side only
{Fig. 2). The infected specimens had a lesion at the point of
attachment of the parasite and a cavity accormmeodating the
parasite at the upper hind porition of the gill chamber. While
the operculum did not show any vigible bulge, the gill arch of
the opposite side showed a remarkable bend outwards.

A close watch was kept on the sardine catches of different
gears of this region upto December 1994. A, st did not
reappear in any of the gears after March 1993. A, sirm was

Fig. 1. Dorsal. ventral and dorsolateral views of isopod
parasite Lironeca vulgaris (Stimpson) coilected from the
gills of A, sirm,

reported to form a fishery of smaller magnitude at Madras,
Pondicherry and Tuticorin along southeast coast and Vizhinjam
along southwest coast (Bennet, P.S. et al., CMFRI Spl. Publ .
No. 28, 1986). [t could be presumed that A. sirm was brought
along north Andhra coast by the influence of the currents in
the Bay of Bengal as reported for Scomberomorus spp. by
K. Srinivasa Rao, (In: R.C. Sarma (Ed), The Oceans - Realities
and Prospects, Rajendra Publication New Delhi, 1985); A.
solandri by K. Vijayakumar, and 5. Chandrasekhar (Mar.
Fish. Injor. Serv., T& E Ser., No. 115, 1992) and Sardinella spp.
by G. Luther, ({ibid., No. 133, 1994). This aspect, however,
requires further investigations.

The authors express their gratitude to Prof. R. Madhawvi

and Dr. Jalaja Kumari, Dept. of Zoology. Andhra University for
helping to tdentify the isopod parasite.

OPERCULLIM

1SOPOD PARASITE

FLESHY
OUT GROWTHS

Fig. 2. Diagram showing the point of attachment of isopod
parasite in A. sirm,

*Prepared by K. Vijayakumaran,
Visakhapatnam - 530 003
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ON THE SEI WHALE BALAENOPTERA BOREALIS LESSON STRANDED ALONG
PALK BAY COAST NEAR PAMBAN LIGHT HOUSE*

Instances of whales stranded in shallow waters and
subsequently washed ashore along the coasts of India are not
uncommon. Further, the frequency of such strandings on the
east coast is more than on the west coast. This s the eighth
record of strading of Sei whale from the east coast {Table 2).

A Sei whale got entangled in a gill net operated near
Katchathievu on 27-1-'90 at a depth of 8.5 m at about 1900
hrs. Four boats joined together and brought the whale ashore
near Pamban Light House on the 28th moming in live
condition. Attempts were made to push the whale back into
the sea but did not succeed. The medium sized female whale
measured 11.4 m In total length and weighed about 7000 kg.
The specimen was identified as Balaenoptera borealis Lesson
(Fig. 1} and it had 47 throat grooves. The morphometric
measurements are given in Table 1.

Though the whales used to get stranded in all the months
of the year, most of the strandings take place during
December - January when the sea is very rough during the
northeast monsoon,

Table 1. Detaéls of morphometric measurements of
Balaenoptera borealis Lesson brought fo the light
house near Pamban in Palk Bay on 29th January 1990

Morphometric characters Measurenients (cm)

Tip of upper jaw to deepesi parl of fluke notch 1140
Tip of upper jaw to centre of anus 975
Tip of upper jaw to centre of denital slit 870
Tip of upper jaw to end of ventral grooves 680
Tip of upper jaw to centre of umbilicus 790
Tip of upper jaw top of dorsal fin 670

Fig. 1. Balaenoptera borealis brought to the light house near
Pamban. Palk Bay on Jan, 28ih 1990.

Tip of upper jaw to anterior insertion of flipper 340
Outer curvature of flipper 125
Inner curvature of flipper 100
Flipper width 45

Height of body at dorsal fin 180
Height of body at region of anus 115
Body circumference in region from llipper

o flipper (ventral region) 1020
Circumlerence at caudal fluke 160
Number of throat grooves 47
Sex Female
Weight 7000 kg

Tasle 2.  Stranding of Sel whale Balaenoptera borealls Lesson along the east coast of India
S.No. Date of Place Dead /alive Total Sex Reference
Stranding length {m)
1. 23-12-1971 Manakad near 15.53 - G. Venkataraman et al, (1973)
(siranded}) Mandapam Dead Indian J. Fish., 20 {2}: 634-638.
2, 31-01-1981 Mallipatnam 9.90 - FP.5.B.R. James & R. Soundarajan (1980)
(stranded}) Dead J mar. biol Ass. India, 22 (1&2): 175.
3. 18-03-1983 Dhanushkodi 13.80 - P.5.B.R. James & Lal Mohan 1987,
{stranded) Dead Mar. Fish. Infor. Serv., T & E Ser.,
No. 71: 1-16.
4. 26-02-1988 Tuticorin 12,00 Male K. Venkataramanujam ef al. 1988,
(washed ashore} Dead Investigation on Cetaceae. XXI 247-249.
5. 18-05-1988 Kayalpatnam 10.02 Female H. Mohamed Kasim & T.S.
(stranded) Dead Balasubramanian (1989).
Mar, Fish, Infor. Serv., T & E Ser.
No. 95: 12-14.
6. May, 1988 Tutcorin — 7.50 - CMFRI News Leiter, 1988, No. 40:5.
(brought Lo shore)
7. 27-01-1990 Pamban — 11.4 Female Present report
[brought to shore)
8. 21-01-1992 Theedal - 14.00 Female P. Nammalwar et al. {in press)

{washed ashore)

*Reported by 8. Krishna Pillai, A.A. Jayaprakash, C. Kasinathan and N. Ramamoorthy, Regionat Centre of CMFRI, Mandapam

Camp - 623 5320.
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HEAVY LANDINGS OF MACKEREL BY TRAWLERS AT MANGALORE BUNDER*

The Indian mackerel, Rastrelliger kanaguria generaily
comprises less than 2% of the total annual trawl catch. But
unusually heavy landings of mackerel. upto one tonne per unit
formed nearly 30% of the total trawl catch during May 1995
(18th - 27th].

The trawlers operating along the Mangalore coast usually
stay out at sea for 3 - 5 days and fish mainly for prawns and
cuttlefishes. Mackerel are landed in small quantities with a
catch rate of 10-25 kg per unit. This year, the unusually heavy
landings during the reported period increased the average
catch per boat to 252 kg, The catch, effort and the catch per
unit effort for mackerel at Mangalore Bunder during the
observation period are given in Table 1. Such a steep increase
of mackerel in the trawler catch along this coast is recorded
for the first time.

Taee 1. Effort {traw! units), catch and caich per unit effort of
mackerel {kg} at Mangalore Bunder during 18th - 27th

May 1995
Date Efflort Total Mackerel CPUE
{Units) catch catch
18.5.95 92 1.06.746 12,512 136
20.5.95 80 1,02,560 18,000 225
23.5.95 65 85,267 29 575 455
24.5.95 70 80,850 22,050 315
27.5.95 80 86,360 15,440 193
Total 387 4,61,783  97.577 252

The catch comprised of only large sized fishes with their
total length ranging from 180 to 255 mm. Modes were seen
at 200, 220 and 230 mm (Fig.1}. The fishes mainly belonged
to the 1+ y1 group with a dominance of females (52%j over the
males. All the fishes landed were either in the ripe (15%) or
partially spent (85%) stage which inidcates their peak
spawning period.

However. there was no corresponding increase of mackerel
in the purse seines and the gill nets. The heavy catches were
observed only at Mangalore Bunder.

The unusually heavy landings led to the crash in the price
of mackerel at Mangalore as sufficient ice was not available
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Fig. 1. Length frequency distribution of mackerel landed by
trawlers at Mangalore Bunder

to preserve the catch. The price of fish which was Rs. 5/- per
piece earlier declined to less than a rapee per piece on the first
two days. Part of the catch was taken for drying. However,
later, ice was made available and the price stabilised. It is
reported that the catch was frozen in the fish hold itself to be
unioaded and sold later when the catch was meagre conse-
quent to the ban on the operation of mechantsed units during
June - August. The unexpected high mackerel landing along
the Mangalore coast during the close of the fishing season has
thus benefitied the trawl operators immensely.

Fig. 2. View of mackerel catch brought by the trawlers at
Mangalore Bunder.

*Prepared by: Prathibha Rohit and 8. Kemparaju, Mangalore Research Centre of CMFRI., Bolar, Mangalore - 373 001.
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AN APPRAISAL OF A SEMI-INTENSIVE PRAWN FARM AT KANJIRAMKUDI,
RAMANATHAPURAM DISTRICT*

Arun Aqua Farin is a serni-intensive prawn farm of medium
scale operation with a production target of around 4 - 5
tonnes/crop. The farming operations started in 1992, The
farm had a total of 11 ponds each with an area of 0.5 ha for
culture purposes. The total developed area was 6.5 ha and
another 5 ha were being developed.

The farm is located near the mouth of a creek and has good
water exchange facilities. The ponds are in two paraliel rows
with the supply canal running in between them. The outlet
canals run along the periphery of the ponds on either side and
empty to the creek. Water exchange was adjusted according
to tide level, i.e.. the ponds were drained during low tide and
water pumped In during high tide.

The dimension of the rectangular ponds are 125 X 40 m
and depth of water column is between 1.2 to 1.5 m.
Approximately 10-15% of water was exchanged during initial
stages of operation and a maximum exchange of about 50%
towards the end of the cropping peried. Each pond is provided
with 4 - 6 paddle wheel aerators of 1 HP rating, with provision
to increase it to 8 per pond in case of necessity. Paddle wheels
were operated throughout the night and also during afternoon
(2-4 PM) for mixing of water to reduce water temperature.

Initially Penaeus monodon at a rate of 30/m?(3.00 lakh/
ha) were stocked but the survival rate was very poor (60%).
Later the stocking rate was reduced to 1.4 - 1.5 lakh/ha. The
farm produced 4-5 tonnes/hafcrop, with the maximum
production of 6 tonnes/ha/crop. Except for an occasional
problem of tail rot, the animals were healthy. The salinity of
pond water tended to increase In summer months to above 35
ppt and became almost fresh during north-east monsoon
period.

. A Tatwanese feed 1s being imported directly by the farmer.
The feed gave an FCR of 1.4 - 1.5 in semi-intensive culture

and around 1 in extensive culture (60,000/ha stocking]. Feed
was given 4 times dafly in the initital stages and upto 6 times
in the final stages. Feed consumption and health of prawns
were monitored regularly by observing the check nets, 4 in
each pond. One of the ponds when harvested, gave a yield
of 2.25 tonnes; 1.75 tonnes of P. morodon and 0.5 tonnes of
P. indicus,

On visual examination, the prawns appeared to be healthy
with normal behaviour. However, beginning of tall rot was
seen in a few prawns. The salinity (37-38 ppt] and water
temperature (30.6°C at 0800 hrs) appeared to be on the higher
side. All the other water guality parameters were within
acceptable limits for prawn farming.

Histopathological examination did not indicate any disease
situation in the samples collected. Bacterial studies revealed
that the total bacterial count was low (1.2 X 10° /mil} for the
water samples. The bacterial colonies {aolated were of circular,
spreading and convex type. Both gram negative and gram
positive bacteria were observed. The isolates were found to
be non-pathogenic.

The plankton was typically marine and no bloom was
recorded. In the P. monodon pond, Zoothamnium sp. was
recorded, which could cause problems if the water quality
deterlorates.

Based on background information and analyses of data
collected, the farm appears to be a well maintained and well
managed one. However, a serious disease probiem was
reported in a farm about 3 km away, where the same creek
water was used. Arun Aqua Farm stopped pumping water for
a few days to prevent introduction of the pathogens. They were
also advised to reduce feeding and operate paddle wheel
aerators more frequently.

* Prepared by A.F. Lipton, Mandapam Reglonal Centre of CMFRI, Mandapam Camyp - 623 520.
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GUIDE TO CONTRIBUTORS

The artictes intended for publication in the MFIS should be based on actual research findings on
long-term or short—term projects of the CMFR] and should be in a language comprebensible to the layman.
Elaborate perspectives,material and methods, taxonomy, keys to species and genera, statistical methods and
models, elaborate tables, references and such, being only useful to specialists, are to be avoided. Field keys
that may be of help to fishermen orindustry are acceptable. Self-speaking photographs may be profusely
included, but histograms should be carefully selected for easy umierstanding to the non-technical eye.
The write-up should not be in the format of a scientific paper. Unlike in joucnals, suggestions and advices
based on tested research results intended for fishing industry, fishery managers and planners can be given
in definitive terms. Whereas only cost benefit ratios and indices worked out based on observed costs and
values are acceptable in a journal, the observed costs and values, inspite of their transitionality, are more
appropriate for MFIS. Asy anticle intehded for MFIS should not exceed L5 pages typed in double space
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