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933 SOME CHARACTERISTICS OF THE MACKEREL FISHERY IN INDIA

T.M. Yohannan, U. Ganga, Prathiba Rohit, P.P. Pillai, P.N.R. Nair,
G. Gopakumar, K. Srinivasagan, K.S. Krishnan and M. Samuel Sumithrudu

Central Marine Fisheries Research Institute, Cochin - 682 014, India

Introduction

With the recent spreading of the coastal
fisheries in space and time, especially along the
southwest coast of India, the catch trends in
the mackerel fishery are undergoing a change.
Before 1980’s the mackerel fishery was highly
seasonal along the west coast of India. The
active fishing period was restricted to the post
monsoon period when theé surface gear ac-
counted for the bulk of the catch. Now with
the spreading of trawling to deeper waters
mackerel is being exploited by this gear from
frawling grounds with a depth moere than 40 m
during summer, especially in the Malabar area.
Yohannan and Abdurahiman {Indian J. Fish.,
45 (3) : 239-247, 1998) observed that the fish
move to the surface during upwelling and

spread to deeper waters with the sinking of

thermocline., With the improvements in the
craft and gear employed in the mackerel fish-
ery {(Yohannan and Abdurahiman, Mar. Fish.
Infor. Serv., T & E Ser., No. 156 : 11-16, 1998)
the exploitation started even during the
monsoon season in the Malabar area. With data
on the resource available throughout the year
a better assessment of the fishery is now possi-
ble. Against this background the mackerel fish-
ery data collected from different centres along
the east and west coasts of India in 1998 is
presented in this report.

Catch trends

The average annual catch of mackerel
along the east coast was 7,050 tonnes during
1956-'84. The catches showed more than 4-
fold increase in 1985-'94 when the average an-
nual catch was 29,280 tonnes. Along the west
coast the catch figures during the similar peri-
ods were 57,930 and 1,20,500 tonnes indicat-

ing that the catch has doubled.

From 1998 data it is seen that the monthly
catch trends in the nearby centres has a strik-
ing similarity, In Karwar and Mangalore the
active fishery started in August, reached a peak
by September/QOctober and declined by Decem-
ber (Fig.1). In both the centres purse seines
contributed more than 85% of the catch. The
fishery continued to be seasonal with a short

peried of active fishery during the postmonsoon
period.
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Fig. 1. Monthly percentage contribution to the total mack-
ere]l catch of Karwar and Mangalore.

Two peaks in the mackerel catch was ob-
served in Calicut and Cochin {Fig. 2). The first
peak was observed in May/June, which is
mainly contributed by trawl nets. The second
peak in October-November was mainly contrib-
uted by ring seine/purse seine. The ring seines
had a clear domination over trawl net in Calicut,



TasiLE ). Percentage of gearwise mackerel catch in different centres

Purse seine Ring seine Trawl Gill net Boat seine Hooks & line
Karwar - ' 99.33 0.00 0.66 - 0.00 0.00 0.00
Marngalore 86.01 2.13 - B8.82 2.44 0.00 ’ 0.00
Calicut 0.00 54.93 37.10 7.97 - 0.00 0.00
Cochin 34.98 15.17 48.29 1.56 0.00 0.00
Vizhinjam 0.00 0.00 0.00 84.67 0.00 15.30
Tuticorin 0.00 0.00 65.48 34.52 0.00 0.00
Madras 0.00 0.00 91.33 8.67 0.00 0.00
Visakhapatnam 0.00 0.00 35.31 55.34 9.35 0.00

In Cochin these two gear were almost equally
important (Tablel). Thus, in this area mack-
erel is exploited by trawl net in summer and
seine nets in post- monscon period. The peak
catches by the surface gear can be expected in
any month from August to November. Annual
variations are very common.

T |

o Rh R oAt M AR A A G O e e
Month .

" Fig. 3. Monthly percentage contribution to the tatal mackerel
catch of Vizhinjam and Tuticorin.

prominent in Madras and Visakhapatnam (Fig.
4). However, there is a general increase in catch
in February/March and secondary increase in
July followed by a decline till November. Trend
of this total mackerel catch was almost similar
to that of the trawl catch, as the trawl was the

Fig. 2. Monthly percentage contribution to the total mackerel major gear in the mackerel fishery here.
catch of Calicut and Cochin.

Trawls made alimost 80% of the mackerel
catch along the east coast. The contribution
by trawls to the total mackere! catch along the
west coast was only 10% in spite of good catches
by these gear along the Calicut - Cochin area.
Along the west coast mainly large seine nets
exploit mackerel during the postmonsoon pe-
The peak in mackerel catch is not very riod (August-November). Increasing 1mportance'

Peak catches in Vizhinjam and Tuticorin
were made in June (Fig. 3) in spite of the fact
that trawl, which is the dominant gear in
Tuticorin is not operated in Vizhinjam, where
gill nets are the dominant gear.
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Fig.4. Monthly percentage contribution to the total mackcfel
catch of Madras and Visakhapatnam.

of trawl nets in the mackerel fishery is a recent
~ development. Trawling in an area of above 40m
depth in summer only yleld mackerel. Fig. 5

shows percentage of trawl catches along the _

west coast during different months (Data from

a
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Fig. 5. Monthly percentage of mackerel catch by traw! in the
{otal mackere] catch of east and west coasts of India.
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Vizhinjam is excluded as the trawl or large
seines are not operated here). It can be seen
that there is a general increase in the percent-
age contribution from February to May/June,
During July-September/QOctober mackerel is
not caught by trawl nets. Along the east coast
the trend is entirely different. Trawl continues
te be the major contributor to the mackerel
catch throughout the year,

The importance of different gear in the
mackere! fishery in different centres also
shows a clear pattern (Table 2). Purse seines/
ring seines are most important in Karwar, the
northernmost centre along the west coast.
The percentage contribution steadily de-
creases southward. In Vizhinjam, Tuticorin,
Madras or Visakapatnam large seines are not
operated. '

The contribution by trawl net steadily in-
crease from Karwar southwards along the west
coast and northwards along the east coast (Fig.
6) except in Visakhapatnam where the contri-
bution by gillnets is more than that of trawl.
Trawl is not operated in Vizhinjam.
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Fig. 6. Percentage of mackerel catch by trawl and seine nets
" In different centres,



TasLE 2. Mackerel catch by trawl as percentage of total catch in1998

Karwar Mangalore Calicut Cochin Tuticorin Madras  Visakhapatnam
January 0.00 77.23 0.00 27.74 14.24 95.06 2563
February 100.00 . 60.06 100.00 40.66 13.17 99.40 65.18
March 0.00 76.11 - 100.00 97.96 31.21 93.61 34.21
Apri} 85.47 84.42 97.77 21.76 0.00 88.48 5.73
May 100.00 97.61 99.69 98.19 28.45 49.41 32.07
June 0.00 70.42 35.05 96.82 94.42 84.72 0.00
July 0.00 0.00 0.00 0.00 66,92 95.63 77.76
August _ 0.00 0.00 0.00 0.00 55.28 96.65 20.45
Sepiember 000 0.00 0.44 0.65 96.30 98.84 54.20
October 0.00 0.66 27.71 1.77 0.00 91.14 6.52
November 0.00 0.71 8.42 92.24 0.00 ~ 93.83 13.18
December 0.00 54.98 40.22 90.09 12.49 - 9895 6.86
Total catch 0.66 8.82 37.10 48,29 65.48 91.33 35.31
Conclusions this area as a result of upwelling. Mackerel

The recent increase in the catch of mack-
erel from the deeper waters of the Calicut -
Cochin area indicate that the fish move down
to deeper areas during summer. Spreading of
trawling to deeper waters, with the opening up
of export market for cephalopods, can be the
reason for the increased catch of mackerel by
trawls. As the thermocline starts sinking and
surface water temperature increases, the fish
move down. to deeper waters. But large shoal
formation is not observed during this period.
Large quantity is not caught by any trawler.
Small quantities landed by large number of
trawlers amount to a good total catch.

The increased catch by surface gear along
the west coast during the postmonsoon period
indicates the availability of the resources in the
surface waters during the period. The surface
fishery for the fish is active in the upwelling
areas during peak upwelling and early sinking
period. Perhaps it is the process of upwelling
that pushes the resource to the surface waters.
Mackerel stays above the thermocline. During
upwelling, the mixed layer being very shallow
the resources are forced to stay in the surface
waters where they will be highly vulnerable to
the surface gear. Plankton will be abundant in

form large shoals to feed on this plankton mak-
ing surface fishery highly successful. Moreo-
ver, the most successful period of recruitment
to the mackerel fishery coincides with upwelling
which guarantees abundance of stock during
the period. Along the east coast this phenom-
enon is not observed and surface fishery is not
very successful. Trawling is more effective al-
most throughout the year. '

Trawling in summer does not yield mack-
erel in Karwar and the catches are not very good
in Mangalore also, though in both centres sur-
face fishery during the postmonscen period is
highly successful. It is possible that when
mackerel move down to deeper waters with the
sinking of thermocline they move southwards.

Mackerel fishery along the west coast prior
to 1980’s was mainly by surface gear. The suc-
cess of the fishery then mainly depended on the
appearance of mackere! sheals in the surface
waters. This in turn is controlled by the inten-
sity of the upwelling, which is variable from year

.to year. Poor intensity can result in low
catchability which in turn could have resulted
in better abundance of the spawning stock and
good recruitment in the following year. Inten-
sity of upwelling increases catchability and can



result in a decline in spawning stock and re-
cruitment. This can be one of the reasons for
wide annual fluctuations in the catch of this
resource.

Comparatively low catches of mackerel

from the east coast can be due to the absence
of upwelling of the intensity sufficient to effect
a plankion bloom and push the resource fo the
surface and form large shoals. Then possibly
the resource available in the deeper waters can
be of high order.
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934 SMALL-SCALE TRADITIONAL SPINY LOBSTER FISHERY AT TIKKOTI, CALICUT
E.V. Radhakrishnan, K. Koumudi Menon and S. Lakshmi
Calicut Research Centre of CMFRI, Calicut - 673 005, India

Spiny lobsters are a low volume high value
crustacean resource exploited from the seas
around India. Almost the entire catch is ex-
- ported in various forms such as chilled, whole
cooked and in live form, earning nearly Rs. 55
crores annually. Lobsters are widely distrib-
uted along the Indian coasts in habitats rang-
ing from rocky to muddy to coral reefs. Eight
species of spiny lobsters are known to be dis-
tributed along the Indian coasts of which six
inhabit depths ranging from 1-70 m and the
other two are deep dwelling forms {250-400 m).
Among the six inshore species, only three are
fished in commercial quantities and the other
three occur in small quantities in certain pock-
ets. Apart from the spiny lobsters, a single spe-
cies of scyllarid lobster, Thenus origntalis also
form fairly good fishery on the northwest and
southeast coasts.

In India, 76% of the lobster catch is by
trawlers and the rest is by indigenous gear op-
erated by traditional fishermen. Although lesser
in magnitude, a large proportion of coastal fish-
ermen depends on the resource for their liveli-
hood. With the increasing demand for live lob-
sters in the international market, exploitation
of lobsters has increased dramatically in recent
years resulting in declining catches. Unaware
of the implieations of uncontrolled exploitation,
lobsters of all sizes are caught and marketed
and fishermen have started feeling the pinch of
the vanishing lobster resource, Major tradi-
tional lobster fishing grounds are located on the
southwest and the scutheast coasts, extending

from Trivandrum to Cape Comorin and from
there to Madras. However, small-scale fisher-
ies in different pockets along the coast also con-
tribute to the total lobster catch.

Tikkoti situated about 40 km north of
Calicut-is known for lobster fishing for decades.
In 1950's and 1960’s a type of cast net known
as ‘Muru vala’' with a mesh size of 4.5-6.0 cm
made of hemp twine was mainly used for lob-
ster fishing. In addition to this net, bottom-

set-gillnet was also used. Currently, fishermen .

use only bottom-set-gillnet for lobster fishing.
Nets are carried to the fishing grounds in dug-
out canoes In the evening and spead around
the rocks at depths varying from 10-15m. On

‘the following day morning the nets are taken

out and examined for lobsters entangled in the
net. After removing the lobsters, the nets are
sef again in the same ground. Occasionally,
the nets are brought to the shore for cleaning,
mending and drying. The lobsters are sold toa
local dealer for price ranging from Rs. 150-300,
depending on the grade (weight). The present
note reports on the catch, species composition
and biological characteristics of major species
landed at Tikkoti during 1994-'97.

Fishery

Normally, lobster fishery at Tikkoti begins
in September or Octlober, after complete with-

-drawal of the southwest{ monsoon and contin-

ues up to April or May. The estimated annual
landings of lobsters during 1994-’95, 1995-96
and 1996-'97 were 2,256 kg, 2340 kg and 534



result in a decline in spawning stock and re-
cruitment. This can be one of the reasons for
wide annual fluctuations in the catch of this
resource.

Comparatively low catches of mackerel

from the east coast can be due to the absence
of upwelling of the intensity sufficient to effect
a plankton bloom and push the resource to the
surface and form large shoals. Then possibly
the resource avallable in the deeper waters can
be of high order.
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around India. Almost the entire catch is ex-
ported in various forms such as chilled, whole
cocked and in live form, earning nearly Rs, 55
crores annually. Lobsters are widely distrib-
uted along the Indian coasts in habitats rang-
ing from rocky to muddy to coral reefs. Eight
species of spiny lobsters are known to be dis-
tributed along the Indian coasts of which six
inhabit depths ranging from }-70 m and the
other two are deep dwelling forms (250-400 m).
Among the six inshore species, only three are
fished in commercial quantities and the other
three occur in small quantities in certain pock-
ets. Apart from the spiny lobsters, a single spe-
cies of scyllarid lobster, Thenus orlentalis also
form fairly good fishery on the northwest and
southeast coasts. :

In India, 76% of the lobster catch is by
trawlers and the rest is by indigenous gear op-
erated by traditional fishermen. Although lesser
in magnitude, a large proportion of coastal fish-
ermen depends on the resource for their liveli-
hood. With the increasing demand for live loh-
sters in the intermational market, exploitation
of lobsters has increased dramatically in recent
years resulting in declining catches. Unaware
of the implieations of uncontrolled exploitation,
lobsters of all sizes are caught and marketed
and fishermen have started feeling the pinch of
the vanishing lobster resource. Major tradi-
tional lobster fishing grounds are located on the
southwest and the southeast coasts, extending

from Trivandrum to Cape Comorin and from
there to Madras. However, small-scale fisher-
ies in different pockets along the coast also con-
tribute to the total lobster catch.

Tikkoti situated about 40 km north of
Calicut-is known for lobster fishing for decades.
In 1950's and 1960’s a type of cast net known
as ‘Muru vala’ with a mesh size of 4.5-6.0 cm
made of hemp twine was mainly used for lob-
ster fishing. In addition to this net, bottom-
set-gillnet was also used. Currently, fishermen .
use only bottom-set-gillnet for lobster fishing.
Nets are carried to the fishing grounds in dug-
out canoes in the evening and spead around
the rocks at depths varying from 10-15 m. On

‘the following day morning the nets are taken

out and examined for lobsters entangled in the
net. After removing the lobsters, the nets are
set again in the same ground. Occasionally,
the nets are brought to the shore for cleaning,
mending and drying. The lobsters are sold to a
Jlocal dealer for price ranging from Rs.150-300,
depending on the grade (weight). The present
note reports on the catch, species composition
and biological characteristics of major species
landed at Tikkoti during 1994-"97.

Fishery

Normally, lobster fishery at Tikkoti begins
in September or October, after complete with-

-drawal of the southwest monsoon and contin-

ues up to April or May. The estimated annual
landings of lobsters during 1994-'95, 1995-'96
and 1996-'97 were 2,256 kg, 2340 kg and 534



kg. respectively (Tablel), Landings declined
sharply from 2,340 kg in 1995-'96 to 534 kg in
1996-'97. The CPUE also reduced substantially
from 1.61 kg in 1995-'96 to 0.52 kg in 1996-
'97. In 1994-'95, the estimated monthly land-
ing fluctuated from 80 kg in September to a
peak of 448 kg in December. In 1995-'96, the
estimated catch varied from 140 kg in Decem-
ber to the maximum catch of 447 kg in April.
In 1996-'97, except for a good landing of 300
kg in April, the catches were generally poor.
There were no landings in December, January
and February.

Catch composition

Three species of spiny lobsters constituted
the lobster fishery at Tikkoti (Table 2). Panulirus
homarus is the dominant species forming an av-
erage 74% of the total catch followed by B
Polyphagus (20%) and P. ornatus (6%). A small
quantity of P. versicolor was landed in Febru-
ary 1995-'96. Few numbers of this species was
noticed in the landings from 1995-'96 onwards.
Occurrence of P. versicolor is reported for the
first time from the Malabar coast. Normally, in
the beginning of the fishery in September, P.
homarus appears first followed by P. polyphagus
and P. ornatus in December or January. How-
ever, in 1996-'97 both P. homarus and P.
polyphagus appeared in October and P, ornatus
entered the fishery only in April. The contribu-
tion of P. ornatus to the commercial fishery is
insignificant as this species formed only 6% of
the total catch. P. polyphagus catch declined
from 568 kg (25%) in 1994-'95 to 367 kg (16%)
in 1995-'96 and was further reduced to a mere
90 kg in 1996-'97. On the other hand, catches
of P, homarus improved from 1,594 kg in 1994-

95 to 1,777 kg in 1995-'96. However, landings

of P. homarus declined drastically from 1,777
kg in 1995-'96 to 416 kg in 1996-'97. '

Size distribution

In P. homarus, the size of lobsters ranged
between 41-100 mm carapace length (CL) in
males with maximum numbers in the size range
of 71-80 mm CL in 1994-'95, 51-60 mm CL in
1995-'96 and 61-70 mm CL in 1996-'97. In fe-

FREQUENCY (%)
80

males also the size varied from 41-100 mm CL
with maximum numbers in the size range of .
61-70 mm CL in 1994-'95, 61-70 and 71-80 mm
CL in 1995-'96 and 61-70 mm CL in 1996-'97
(Fig. 1-3). Conslidering the three year period,
37% of the males and 47% of the females were
in the size range of 61-70 mm CL. Juveniles
constituted only 6.7% of the total catch. In P.
polyphagus, the size of males ranged between
51 and 110 mm CL with maximum numbers in
the size ranges of 71-80 mm CL and 81-90 mm
CL. In females, the size varied from 61-100
mm CL with the dominant sizes in the length
range of 81-90 mm CL. In P. homarus, the males
were predominant constituting 60%, whereas
in P. polyphagus, males and females were in
equal proportions. .
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Fig. 1. Size frequency distribution of spiny lobsters in the

gillnet catches at Tikkoti, during 1994-'95,
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Fig. 2. Size frequency distribution of spiny lobsters in the
gilinet catches at Tikkoti during 1996-'97,



TasLe 1. Estimated catch (kg), effort and catch per unit effort lobsters landed at Tikkoti during 1994-'97

Months 1994-'95 199596 - 1996-'97
Effort Catch C/E Effort Catch C/E Effort Catch C/E
B © (E) < (E) (€
April 120 47 347 274 300 1.10
May . 109 118 108 . 124 465 0.38
June ) '
July
August )
September 120 80  0.66 . . ,
October 155 236  1.52 248 . 384 155 155 558 036
November 150 330  2.20 310 300 097 315 459 0.15
December 186 448 241 270 140 052
January 248 382 154 270 310  L15
February 232 372 160 271 346 128 :
March 310 408  1.32 279 278  1.00 155 853 055

Total 1,401 2,256 1.61 1,886 2,340 1.24 1,023 534 0.52

TaBLE 2. Catch composition of spiny lobsters landed at Tikkotf (in kg) duﬁng 1994-'97

1994-'93 ' 1995-"96 © 1996-97

Month Phoma- %  Ppoly- % Poma % Phoma- %  Ppoly % Poma %  Puersk %  Phomo- % Ppoy %  FPoma %
rus phagus fus Fiis pha_qus s color rus phagus tus

Apr. - - - - - - 312 70- 28 5 - - 240 80 45 15 15 'S

May - - - - - . . - . - 33 22 - - 33 712 - .- 13 28

Jun. - - - - - - - - - - - - - - - - - - -

Jul. - - - - - . . - - - - e e - - - - -

Aug. - - - - - - - - - - - - - - - - . -~ .

Sep. 80 100 - - . - . - - - - - - - - - - - -

Qct. 236 100 - - - - 384 100 - - - - - 37 66 19 44 -

Nov. 330 100 . - - - 300 100 - - - - - 40 87 6 13 -

Dec. 831 69 83 19 54 12 140 100 S - - .

Jan. 248 65 134 35 - - 271 87 15 5 24 8 - - - ...
Feb, 231 62 121 33 20 5 285 70 16 4 75 21 17 5 . . - .
Mar. 158 36 230 56 20 5 197 71 24 8 57 21 - - 6 77 20 33

Total 1,594 71 568 25 94 4 1,777 768 367 16° 178 7 17 1 416 78 9 17 28 5
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Fig. 3. Size frequency distribution of spiny lobters in the gillnet
catches at Tikkoti during 1998-'97.

Breeding season

In P. homarus, maximum number of
berried lobsters were observed in February
{(44%) and March (91%) and evidently these two
months are the peak breeding peried for the
species. Berried lobsters were noticed in De-
cernber, January and April also but their fre-
quency was less in these months. Interestingly,
95% of the berried lobsters were devoid of
spermatophoric mass on the ternal plate. It is
likely that the sperm mass would have lost while
scrubbing during oviposition. In P. polyphagus,
sperrnatoi;:horic mass was noticed in few females
during February and berried females were rarely.

T80 .

encountered in the catch. No breeding activity
was observed in P. ornatus as the fisheryis con-
stituted by lobsters below the mature size, P.
polyphagus and P, ornatus are known to breed
in deeper waters unlike the spiny lobster P.
homarus.

General remarks

The spiny lobster fishery at Tikkoti though
lesser in magnitude is important from the fish-
ery point of view. The traditional fishermen liv-
ing in three adjacent villages of Kodikal,
Kadaloor and Tikkoti are engaged in lobster fish-
ing for the past five decades. The total land-
ings have declined over the years but sudden
fall in catches as is seen in 1996-'97 may prob-
ably due to natural fluctuations in environmen-
tal conditions and change in current pattern
rather than due to overfishing. In 1960’s fish-
ing was restricted to only three months from
August to October and now the fishing begins
in September or October and continues upto
April or May. Unlike the southwest and south-
east coasts where lobster fishing activity has
increased severalfold due to pressure from the
export market, there is no substantial increase
in effort at Tikkoti. Establishment of artificia!
reefs may help in enhancement of lobster popu-
lation and therefore increase in catches and
more revenue for the fishermen.
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935 OCTOPUS — A POTENTIAL MARINE RESOURCE FROM SOUTHWEST COAST OF INDIA
V. Kripa, Babu Philip, K.K. Appukuttan and Mathew Joseph
Central Marine Fisheries Research Institute, Cochin - 682 014, India

Introduction

Popularly known as the "devil-fish’, the oc-
topuses are considered a delicacy and are com-
mercially exploiied from most oceanic regions. Out
of the world cephalopod production of 2.8 million
tonnes the octopus production in 1995 was of the
maghnitude of 3,21,897 { (11.3%), the foremost pro-
ducer being Japan. The major species of octo-
puses which contribute to world octopus fishery
come under the genera Octopus, Cistopus and

Eledone. The most tmportant octopus fisheries
and markets are located in Asia and in the Mecdi-
terranean countries. '

Octopuses are carnivorous benthic marine
molluscs which commonly inhabit the shallow
coastal waters. They are known to lead a solitary
life, preferring to hide among rocks, stones and
crevices, . Some octopods like Berrya spp. oceur
in the deep waters along the continental shelf and
upper continental slope, while some large sized
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Fig. 3. Size frequency distribution of spiny lobiers in the gilinet
catches at Tikkoti during 1998-'97.

Breeding season

In P. homarus, maximum number of
berried lobsters were observed in February
{44%) and March (91%) and evidently these two
months are the peak breeding period for the
species. Berried lobsters were noticed in De-
cember, January and April alse but their fre-
guency was less in these months. Interestingly,
95% of the berried lobsters were devoid of
spermatophoric mass on the ternal plate, It is
likely that the sperm mass would have lost while
scrubbing during oviposition. In P. polyphagus,
spermatophoric mass was noticed in few females
during February and berried females were rarely.

encountered in the catch. No breeding activity

- was observed in P. ornatus as the fisheryis con-

stituted by lobsters below the mature size. P.
polyphagus and P, ornatus are known to breed
in deeper waters unlike the spiny lobster P.
homariis.

General remarks

The spiny lobster fishery at Tikkoti though
lesser in magnitude is important from the fish-
ery point of view. The traditional fishermen liv-
ing in three adjacent villages of Kodikal,
Kadaloor and Tikkoti are engaged in lobster fish-
ing for the past five decades. The total land-
ings have declined over the years but sudden
fall in catches as is seen in 1996-'97 may prob-
ably due to natural fluctuations in environmen-
tal conditions and change in current pattern
rather than due to overfishing. In 1960’s fish-
ing was restricted to only three months from
August to October and now the fishing begins
in September or October and continues upto
April or May. Unlike the southwest and south-
east coasts where lobster fishing activity has
increased severalfold due to pressure from the
export market, there is no substantial incréase
in effort at Tikkoti. Establishment of artificia’
reefs may help in enhancement of lobster popu-
lation and therefore increase in catches an<
more revenue for the fishermen.
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Popularly known as the ‘devil-fish’, the oc-
topuses are considered a delicacy and are com-
mercially exploited from most cceanic regions, Out
of the world cephalopod production of 2.8 million
tonnes the octopus production in 1995 was of the
magnitude of 3,21,897 t (11.3%), the foremost pro-
ducer being Japan. The major species of octo-
puses which contribute to world octopus fishery
come under the genera Octopus, Cistopus and
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Eledone. The most important octopus fisheries
and markets are located in Asia and in the Medi-
terranean countries, '

Octopuses are carnlvorous benthic marine
molluscs which commonly inhabit the shallow
coastal waters. They are known 1o lead a solitary
life, preferring to hide among rocks, stones and
crevices. . Some octopods like Berrya spp. occur
in the deep waters along the continental shelf and

_upper continental slope, while some large sized



speceis like the Paroctopus dolfeni are oceanie. Oc-

topuses in the continental shelf and oceanic re-
gion are caught mainly as bycatch in the bottom
trawl. In shallow areas they are caught by set-
ting traps and by using longline, hand lines and
spears. Different species of octopuses are reported
to occur In the seas around India, of which 38
species are identified as commercially important
(Silas, et al., Bull. Cent. Mar. Fish. Res. Inst., No.
37, p. 137-140. 1986). Octopuses are considered
as a non-conventional resource in India and they
are fished to be used as bait and also support a
subsistence fishery in the Lakshadweep and
Andaman and Nicobar Islands. Octopus dollfusi
(Robson); Octopus globosus Appellof, Cistopus
indicus (Orbigny), Octopus cyaneus Gray, Octopus
vulgrais Cuvier, 1797 and Octopus aegina Gray
are the common species in these areas contribut-
ing to fishery along the Indian coasts. In the
present account the details of octopus fishery
along south west coast. at Neendakara (Fig. 1) for
1994 and 1995 and Cochin fishing centres for the
period from 1991 to 1994 are given.
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Fig. 1. Map showing the main octopus landing centres in
Kerala,

Cephalopods have contributed about 9 to
17% of the marine fish landings of Kerala. (Kripa
etal., Mar. Figh, Infor. Serv., T & E Ser., No.139, p.
1-5, 1994). Among the three main groups of
cephalopods viz. ¢uttlefishes, squids and octo-
puses, only the first two were considered to be
commercially important till a decade ago. The
growing demand for octopuses in ihe international
market served as the objective for the rise of an
“octopus fishery™in Kerala. The fishing harbours
at Neendakara and Sakthikulangara in Quilon
district and at Cochin in Ernakulam district of
Kerala are two main landing centres of the State
where octopuses are landed and marketed.

Species compaosition in cornmercial catches

Octopuses come under the order Octopoda.
About 21 genera in three subfamilies, octyodinae,
Eledoninae and Bathypolypodinae have been cur-
rently recognised (Rooper, et al., FAO Fish. Synop.,
(125) 3, 277 pp., 1984), The commercially impor-
tant octopuses in Kerala were identified as Octo-
pus membranaceous Quoy and Gainard, Octopus
lobensis Castellanos and Menni, Cistopus indicus
and Octopus dollfust. The identifying characteris-
tics of these four octopuses are given in Table 1.

The major octopus species contributing to
the fishery in Kerala is Octopus membranaceous
Quoy and Gainard. {Fig. 2). This species has a
dark ringed ocellus at the base of the right arm

\ Fig. 2. Octopus membaranaceous
the dominant ociopus
species landed at Cochin
Fisherles Harbour.



TasLE 1. Identifying characteristics of the four commercially important octopuses landed in Kerala

Species Octopus Cistopus Octopus Octopus
membra - indicus dollfust lobensis
- naceous
Common name Webfoot Old woman octopus Marbled octopus Lobed octopus-
octopus ' :
Mantle Saccular to Elongate Oblong to enlongate Broad, short, glo-
elongate bular width 71
to 110% of
length
Distinctive = Small close set A small pouch occurs  Mantle head and arms = Funnel organ
characteristics tubercles over  on each segment of the  covered with numerous  distinctly VV
head, mantle  web between the bases large warts interspread shaped
and arms; dark of arms with smaller pappilae,
ringed oceflus distinct recticulate pattern
Neck Short Narrow “Small, no eye cirrus Globutar
Arms Long, slender Moderately long Moderately
attenuate tips, 1* and stout long, very robust
dorsal arm always at bases
longest and stoutest, 4%
shortest
Ligula Slender, long, Small 3% of arm length  Spermatophoric groove Very small,
4 to 6% very strong, ligula 8 to 10  indistinct,
arm length % of arm length 1.5% of arm
' ' ' length

Source: Rooper et al., 1984.

and two cirrl or warts over each eye (Rooper et al.,
1984). It is known as Jidako' in Japan where it

supports a minor fishery. At Cochin Fisheries -

Harbour O. membranaceous was the dominant
species contributing to 82% of the octopus catch.
Octopus of 20 to 90 mm mantle length (95 to 440
min total length) and weighing 8 to 190 g contrib-
uted to the fishery. Mature specimens were more
during April, June and August. At Neendakara-
Sakthikulangara area also O. membranaceous was
the dominant species, throughout the year.

Octopus lobensts {Fig. 3} was the second
dominant species in the fishery contributing to
12% of the total octopus catch. It has a broad

and short globular mantle having a width which
is 71 to 110% of its length. Arms moderately long
and very robust at bases Octopus lobensts (Fig.3}
of mantle length 35 to 136 mm (105 to 540 mm
total length) and weight 5 to 400 g were noted in
the landings.

Fig. 3. Octopus lobensis the
~dominant cciopus species
landed at Neendakara harbour.

Cistopus indicus and Octopus dollfiisi, (Fig. 4
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and 5) formed about 3% each of the total ocotopus
landed at both the centres. Another Octopus sp.
with extremely long fourth arm, about 85 to 87%
of the total length was observed in stray numbers
in Cochin Fisheries Harbour landings.
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Fig.5. Octopus dollfitst

Octopus fishery at Neendakara -Sakthikulangara

Octopuses are landed by trawlers as a by-
catch. Stray landings of octopus was noted dur-
ing 1991-1992 at Neendakara and it rose to 241 t
in 1993 with an average catch per unit effort (CPUE)

of 5 kg. The total octopus catch in 1994 was 630 t
landed by 92,876 units which came down to 581.5
t in 1995 landed by 38,233 units. The average
annual CPUE increased from 6.01 kg in 1994 to
19.46 kg in the following year. The fishery details
of octopuses landed during 1994-19385 are given
in Table 2,

The monthly octopus landing fluctuated
widely throughout the year. In 1994 low landings
were observed in July (2.9 t} and January (5.3 ).
Maximum landing of 286.7 t was noted in August
which was followed by a declining trend in the fol-
lowing months: 91.1 t in September, 72.7t Octo-
ber, 37.5 t in November and 21.5 t in December,
In 1995 the highest landing was 116.3 t in May.
The landings were low during February (19,9 t),
October (9.2 t) and December (12.1). Prominent
seasonal variation in octopus landings was not evi-
dent, but peak landings were observed during Au-
gust and September in both these years.

The average monthly CPUE for octopus dur-
ing 1994-1995 is given in Table 2. The average
monthly CPUE was negligible and ranged between
0.002 kg and 7.42 kg in 1993. The CPUE was the
lowest, 0.50 kg in July 1994, while in 1995 the
minimum CPUE was 5.1 kg in November. Inboth
the years, the highest CPUE 14.27 and 22.7 re-
spectively were observed in August.

Octopus fishery at Cochin Fisheries Harbour

Octopuses caught in the shrimp trawler$ op-
erating from Cochin Fisheries Harbour started -
landings in 1991 (Kripa and Mathew, Mar. Fish.
Infor. Serv., T&E Ser.,No. 126, p. 7-9. 1994). Dur-
ing the period 1991-1994 about 990 t of octopus
was landed by 3,86.495 units with an average
CPUE of 2.5 kg. The details of monthly landings of
octopus at Cochin Fisheries Harbour during the
period 1991-1994 is given in Table3.

The octopus catch was 154 tin 1991 with an
average CPUE of 1.25 kg. The landings increased
in the following year reaching the peak 0of499tin
1992 which was landed by 90,570 units with an
average CPUE of 5.5 kg, However in 1993 the oc-



TaBLE 2. Fishery details of Octopus landed at Neendakara and Sakthiulangara during 1994-'95

~ Catchin tonnes Catch per unit effort (kg
Month 1994 1995 Tatat Average 1994 1995 Total Average
January 5,30 100.00 105.30 5265 1.12 4480 - 4592 22.96
February 1120 1890  3L10 1555 170 940  1L10 5.55
March 14.30 49.80 64.10 32.05 2.13 18.70 20.83 10,42
April 21.70 23.70 45.40 22.70 6.07 17.10 23.17 11.58
May 45,80 116.20 162.00  81.00 14.27 62,70 76.97 3845
June 18.70 30.90 49.60 24.80 9.08 13.90 22,98 11.49
July 2.90 35,50 3840 19,20 0.50 5.40 5.90 295
August 287.60  90.40 3780 189.00 1003  8.70 18.73 9.36
September 91.10 62.20 153.30  76.65 7.76 1400 2176 10.88
October 72.70 9.20 81.90 40.95 9.00 5.10 14.10 7.05
November  37.50 31.70 69.20 34.60 6.94 22.70 29.64 14.82
December  21.50 12,00 33.50 16.75 3.49 11.00 14.49 7.24
Total 630.3 581.5 121.8 72.09 233.5 305.59
Average 52.52 48.46 50.49 8.01 19.46 12.73

TasLe 3. Fishery details of oclopus landed at Cochin Fisheries Harbour during 1991-'94

Catch in tonnes

Catch per unit effort (kg

Months. 1991 1992 1993 1994 Tot. Ave. 1991 1992 1993 1994 Tot.  Ave,
Jan. 1 58 0 12 71 1775 0.10 594 000 037 642 160
Feb. 3 204 0 130 337 8425 0.35 207 000 390 249 624
Mar. 10 6l 0 21 92 23 0.90 649 000 056 795 199
Apr. 9 65 0 23 97 2425 0.89 747 000 065 901 225
May 20 62 0 49 131 3275 173 511 000 106 7.8 197
Jun. 30 0 o 10 8 20 227 473 000 030 730 183
Jul. 10 2 3 13 28 7 150 130 029 060 378 095
Aug. 5 3 30 63 101 2525 094 070 389 176 729  1.82
Sep. 64 o '8 3 108 27 591 000 127 114 832 208
oct. 1 7 0 928 36 9 022 072 000 107 201 050
Nov. 0 6 0 5 56 14 0.00 000 000 212 212 053
Dec. 1 o o 7 8 2 011 000 000 025 036 009
Total, 154 502 41 448 150 531 546 137 874

Aver. 128 418 34 373 125 443 045 115 7.28



topus landing recorded a steep decline as only 41t
was landed by 92,152 units with a very low CPUE
of 0.45 kg. In 1994 the fishery recovered with the
landing of 448 t with an average CPUE of 1.15 kg.
At Cochin Fisheries Harbour octopus was landed
throughout the year in 1991 and 1994, whereas in
1993 the fishery was noted only during July-Sep-
tember. During this period the highest landing
was 204 t in February 1994,

Processing and marketing

There was no local demand for octo-
puses, hence octopuses were sold mainly for
export @ Rs.3 to 5 per kg in 1991-'92 which rose
to Rs.10 to 15 per kg in 1994-°95. Octopuses
landed are taken to the processing unit within 4
to 6 hrs, where they are degutted and processed.
Octopuses having all the arms intact are usu-
ally exported as ‘whole cleaned octopuses’ while
those with broken arms are deheaded. graded
and packed separately to be exported as frozen
products. The commonly followed commercial
grades for octopus 1s given in Table 4. Among
these grades the most popular size is 2-3 kg
Grade (T2.)

TasLe 4. Commercial grading for octopus

Wt.Pc

Grade

1.(T1) akg

2.(T2) 3-4 kg

3.(T2) 2.3 kg

4.(T2} 1.5-2 kg
5.(T2) 1-1.5 kg
6.(T2) 0.5-1kg
7.(T2) 0.3-0.5 kg
8.(T2) Under 0.3 kg

Source: ADB/INFFOFISH Global industry up-
date, Cephalopods (1991). :

Octopus was first exported from India on
a trial basis in 1988, Frozen deheaded and
whole cleaned octopus are the two major items
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Fig. 6. Export pattern of octopus from India.

of export. During the period'1990-‘96 about
7,797 t of octopus worth Rs. 3,147 lakh was
exported from India (Fig.6). From 1989 to 1991
the quantity of octopus exported increased from
43.5 to 738 t in 1991 indicating a 16 fold in-
crease. In 1992 and 1993 the octopus export
declined by 50% as only 392 and 307 t were
exported. However, from 1994 to ‘96 there was
a steady increase. The export figures rose to
2,450 t in 1996 registering 56.3 fold increase
from the quantity exported in 1989.

Conclusion

Octopus fishery has a long history in Ja-
pan and some European countries whereas
in India exploitation has just been initiated
and they are landed as bycatch in shrimp
trawlers from southwest coast and east coast.

The present study indicates that o.cto-
pus landings are showing an increasing trend
along the southwest coast of India. There is
good demand for frozen octopus for export in
recent years. As the demand is increasing,
over exploitation due to increased fishing
pressure in this area is possible which may
ultimately lead to stock depletion. It is sug-
gested that measures should be taken at this
stage itself for rational exploitation of this
resource. Detailed studies on the distribu-
tion, biology and population dynamiés is es-
sential to evolve effective fishery management
measures for judicious exploitation of this reo-
source.
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MUSSEL CULTURE IN MULKY ESTUARY, DAKSHINA KANNADA DISTRICT,
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Mangalore Research Centre of CMFRI, Mangalore - 575 001, India

Introduction

Mussel farming has developed only to a
limited scale in Karnataka, eventhough the
technology for culture perfected by the CMFRI
was available since the early seventies, This
was mainly due to want of initiative from en-
trepreneurs, lack of awareness, marketability
and finance. Over the past few years, the
Mangalore Research Centre of the Central Ma-
rine Fisheries Research Institute, has been
taking efforts to popularise mussel culture in
Dakshina Kannada district of Karnataka. Dur-
ing 1996-'97, the Research Centre had demon-
strated mussel culture at Mulky estuary using
rack and rope method and produced 400 kg of
shell-on mussels grown in a period of five
months and thus proved the feasibility of es-
tuarine mussel culture in the State (Mohamed
et al., 1998, Mar. Fish. Infor. Serv., T & E Ser.,
155, p. 10-15), Encouraged by this resuits, a
group of five fishermen from Mulky came for-
ward to take up mussel culture during 1997-
'98. The culture work was carried cut under
the technical guidance of the MRC of CMFRIL
The Brackish water Fish Farmer's Development
Agency (BFDA), Brahmavor, participated in the
culture programme with a financial grant of
Rs.10,000. Again in 1998-'99 the mussel cul-
ture was continued in the Mulky estuary. The
following account presents the mussel culture
work carried out by the Research Centre dur-
ing 1997 /'98-1998/'99 in association with the
fishermen of the Mulky area.

Culture site

Mulky estuary, locatéd about 35 km north
of Mangalore is an important bivalve fishing
centre of Karnataka. It is formed by the con-
fluence of two rivers, the Sambhavi and Pavaniji,
that flow in oppesite direction and join the Ara-
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bian Sea near Chitrapu. During the southwest
monsoon period (June-August) the estuary re-
ceives copious supply of freshwater from:the
rivers. The site for mussel culture work during
1997-'98 was selected about 3.5 km from the
barmouth of Mulky estuary towards the River
Sambhavi. The bottom was muddy in the se-
lected site. During 1998-'99 mussel farming

-attempt was made at Chitrapu, also b km south

of Mulky where the river Pavanji confluences
with the sea. The bottom of the selected site in
this area was sandy. Water samples were col-
lected at regular intervals from the sites dur-
ing November-December, just before the com-
mencement of culture activities and continued
till harvest.

Culture season

Mussel seeds of 15-25 mm size suitable
for culture are available at the natural mussel
beds in the intertidal rocky areas of Dakshina
Kannada coast from October onwards. The
culture site is found to have optimal
hydrographic conditions for a period of eight
months (October-May). During the freshwater
influx in the estuary commencing with the on-
set of monsoon, the salinity level reaches very
low (<10 ppt) in which the mussels cannot sur-
vive. There is a period of six months {Decem-
ber-May) suitable for growing the mussels to a
marketable size of about 80 mm.

Culture method

Rack construction: Racks were ¢on-
structed using bamboo poles of 3 to 3.5 m
length. Poles were driven vertically into the

bottom at 3 m intervals to which poles were

tied horizontally at the top, to form a square
shaped structure of 3 x 3m size. Similarly 12

‘racks were erected in two rows of six each, cov-

ering a water spread area of 108 sq.m in the



Mulky estuary during November 1997-'98
{Fig.1}. The same structure was strengthened
and used for culture experiments during the
subsequent year. In Chitrapu, six racks of 3 x
J m size were fabricated in a single row at a
depth of two metres, covering a waterspread
area of 54 sq.m.

Fig. 1. Racks used for mussel culture in Mulky estuary In Site 1.

Seed collection: As there is no hatchery
production of seeds at present, the mussel cul-
ture is depended on the seed collected from the
wild. Preliminary survey conducted by the Re-
search Centre showed that the intertidal rocky
areas along the coast especially, off Somneshwara
{(south of Mangalore). Suratkal, Padubidri, Kaup
{north of Mangalore) harbour rich mussel
populations of green mussel (Perna viridis).
Appreciable quantity of seeds were available
from these natural mussel beds during Novem-

ber-December. The local mussel pickers of

Someshwara supplied the mussel seed required
for the culture. The mussel seeds were of dif—
ferent size, mixed with seaweeds and debris.

The sceds were packed in wet gunny bags
and transported to the culture site at Mulky
during the cool moming hours. The seeds were
immediately transferred to plastic sheets,
cleared off adhering seaweeds and barnacles
and washed with estuarine water to remove silt
and debris. The seeds were then kept in plas-
tic tubs containing water from the estuary.

Seeding: During 1997-'98 season, unsorted
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riod, till the onset of monsoon,

mussel seeds of 20.5 mm average size were
seeded involving the fishermen. Coir ropes of
18 and 12mm diameter were used for seeding.
The seeding density was 750g/m initially, sub-
sequently it was doubled. The seeds were placed
around the wet rope and securely wrapped with
20-25 cm wide cotton mosquito net cloth. The

length of seeded rope was 1 m. After seeding,

the ropes were tied with stone weight at the
lower end and suspended from the rack by the
other end using nylon ropes at 30 cm apart.
The seeding on 440 nos, of 1 m long ropes was
done over a period of 20 days in batches de-
pending upon the seed a\;ailability. The seeds
got attached to the ropes by means of freshly
secreted byssus threads in two to three days
and the cloth cover disiniegrated in water within
about 10 days. During 1997-'98 season, the
seeding density was observed to be high as the
12 mm coir ropes could not bear the weight of
the mussel after 5-6 months growth period.
Because of this, during 1998-'99 season the
seeding rate was reduced to 750 to 1,000 g/m
and also the coir ropes were reinforced with 4
mm nylon rope. During 1998-'99 in the Mulky
estuary 334 nos. of 1 mand 144 nos. of .75 m
long seeded ropes were suspended from the rack
during December 1998. At Chitrapu, 500 nos.
of 0.75 m long seeded ropes were suspended
from the rack in January 1999,

Environmental parameters

The salinity in the culture site showed an
ascending trend from November-December and
thereafter it stabilised during the culture pe-
[t varied from
23.6 to 35.4 ppt and in the subsequent year it
ranged from 30.4 to 35.7 ppt. Dissolved oxy-
gen and pH were within the normal range and
showed minimum variations during the culture
period.

Nutrient content of the water (Fig. 2) was
relatively high. Phosphate concentration var-
ied from 0.26 to 1.25 pg-at/l, and silicate from
8.2 to 45.3 pg-at/1 during 1997-'98 season-and
during the subsequent year this was 0.55 to
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Fig. 2. Environmental parameters of seawater collected from

mussel culture site in-Mulky estuary (1998-'99).

2.05 pg-at/l and 7.09 to 65.2 pg-at/l respec-
tively. '

Growth rates

Monitoring was done regularly with regard
to growth and survival. During the initial weeks
of 1997-'98 considerable slipping of mussels
took place in some ropes due to poor attach-
mernt.

The growth of mussels in length and
weight in six months is depicted in Figs. 3 and
4. During 1997-'98, mussels with an average
size of 20.5 mm at the time of seeding in De-
cember-January, attained a size of 74.08 mm
at the time of harvest (second week of June)
after 171 days, giving an average monthly
growth rate of 9.5 mm. The average meat con-
tent, at the time of harvest was 26% (wet
weight).

During 1998-'99, in Site 1 (Mulky) the
mussels with an average size of 21 mm at seed-
ing, reached a size of 77 mm in 186 days show-
ing an average monthly growth rate of 9.03 mm.,
In Site 2 (Chitrapu) the mussels with an aver-
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Fig. 3. Growth rate of farmed mussels in Mulky estuary
during 1997-'98.
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Fig. 5. Racks used for mussel culture in Mulky estuary in
Site 2.

age size of 23 mm, at seeding reached a size of
76 mm in 145 days. Here the monthly growth
rate was 10.96 mm. At site 2 slippage of mus-
sels occurred in some ropes. Sediment accu-
mulation occurred in the middle portion of the
rack in this site. This affected the seeded ropes
suspended in the middle of the rack.

Production

During 1997-'98, about 25 ropes with fully
grown mussels were lost completely as the
12mm coir ropes used were unable to bear the
welght of mussels during the latter part of the
culture period. A total of 1,500 kg of shell-on
mussels were harvested at the end of 171 days.

During 1998-'99, 1,000 kg of shell-on
mussels were harvested in the first week of
June. The remaining mussels (about 5,000 kg)

-were found dead due to the sudden drop in sa-

linity resulting from the heavy influx of fresh

water due to heavy rain during the first week of
June, - :



Fig. 6. Ropes with mussels ready for harvest,

Fig. 7. Mussel harvest.

Associated fauna

Some settlements of barnacles were ob-
served after 60 days of transplantation. In the
Mulky estuary accumulation of silt was negli-

- gible. Barnacle settlement was not intense and
there was no adverse effect on the growing

~ Fig. 8. A portion of the harvested mussers from Mulky estuary.

mussels, " In Chitrapu, there was no barnacle
settlement but silt accumulation was observed.

: '.-Hal_'keting

Since local demand for mussels was poor,
an attempt to study the market response in Goa
for mussels was made. About 100 kg of mus-
sels were transported in wet gunny bags by rail
to Goa during the last week of May 1997. It
took 24 hours to reach the mussels to the mar-
ket. About 25% mortality occurred during
transportation and the medium sized mussels
fetched low price (less than Rs. 3/kg shell-on
mussels} in the Goan market. During the first
week of June mussel marketing was tried in
Mangalore local market. There was good de-

TaeLe 1. Production details of mussel culture in Mulky estuary

Particulars 1997-'98 1998-"99
Mulky Site1{Mulky} . Site 2 (Chitrapu)
Total seeded ropes (Nos.) 440 : 478 500
Seeding rate 750 & 1,500 g/m 750-1,000g/m 750-1,000g/m
Length of seeded rope _ Im Im&0.75m - 0.75m
-Total units harvested 374 165 _ ) 0
Size of seed used 20.5mm 21 mm ' 23 mm
Duration of culture 171 days 186 days 145 days
Av. shell-on wt. of mussel 25¢ 38.3g _ 33.9¢
Meat content (%) 26 20 22
- Count/kg 50 40 . : 45
Monthly growth rate 9.5 mm 9.03 mm 10.96 mm




Fig. 9. Harvested mussel ropes.

mand for shell-on mussels in local bars and
restaurants. Initially the selling price realised
was very low {Rs. 6/ kg shell-on weight). With
some publicity, the demand for farm grown
mussels picked up from hotels fetching higher
price (Rs. 15 /kg shell-on weight}. During 1998-
'99 season also a small quantity of mussels was
sold to some of the local hotels. The local de-
mand for mussel meat is limited. However,
there is good demand from the Malabar con-
sumers.

The mussel farmed during 1997-'88 in the
Mulky estuary was harvested during the first
and second weeks of June, 1998, In order to
glve wide publicity of the mussel culture pros-
pects in Dakshina Kannada district a mussel
‘harvest mela’ was organised by the Karnataka
Fisheries Department, BFDA and MRC of CMFRI
at Mulky during the second week of June '98.

Cost estimates

Expenditure for one crop during 1997-'98
amounted to Rs. 15,126 of which Rs. 5,623 went
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back to the beneficiaries as labour cost for rack
construction, seeding, suspension of the seeded
ropes, monitoring and final harvest of the mus-
sels. Thus the actual expense with the benefi-
claries involvement was only Rs. 9,503. The
total revenue from the sales realised was Rs.
11, 475 giving a profit of Rs. 1,972 (profit per-
centage 20). :

- During 1998-99 season the economics of
the mussel culture work could not be worked
out as the mussels were lost due to the early
onset of monsoon prior to their harvest.

. Remarks

During 1997-'98 season, the mussel cul-
ture activities were carried out at Mulky estu-
ary with the active participation of local fisher-
men and the growth rate was studied. Culture
work was continued at two places in Mulky es-
tuary during 1998-'99 season. The growth rate
of mussels in Chitrapu area was higher than
that observed in Mulky area. During 1998-'99
seasorn, the meat content of the harvested mus-
sel was low as they had spawned before the
harvest.

The culture works carried out at Mulky es-
tuary reveal that mussel culture can be
profitabily done during October-May months in
Mulky estuary. The fishermen group can take
up the culture activities as a pari-time venture
as the culture invelves minimum labour only
durting the initial period and therafier it needs
little husbandry work. There is good demand
for mussels in monsoon months when supply
of marine fish is less due to ban on mechanised
fishing, Mussels harvested in May can be proc-
essed and marketed for sale during the lean
season, for which infrastructural facflities have
to be developed. Cnce the marketing infrastruc-
ture is developed mussel culture activities.can
be taken up by more fishermen group in a prof-
itable manner.
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MODIFICATIONS OF CRAFT AND GEAR IN DIVERSIFIED TUNA FISHERY UNDERTAKEN

AT THARUVAIKULAM, GULF OF MANNAR, INDIA

T.S. Balasubramaniam

Tuticorin Research Centre of Ceniral Marme Fisheries Research Institute,

Tuticorin-628 001, India

Introduction

The production of tuna has shown spurts
of increase from time to time, mainly due to
new areas of operation combined with new fish-
ing practices and better market demand. Al-
though there has been a noticeable increase in
the landings of coastal tunas during the last
three decades the tuna stock remains to be one
of the least exploited pelagic resources of the
EEZ of India. The impact of modern technol-
ogy was mainly witnessed in the introduction
of synthetic yarn for fishing gear and mechani-
sation of the crafts which enabled the fisher-
men to develop their fishing practices in a pro-
gressive ynanner.

Diversification in the fishery is often spo-
ken of to reduce effort on shrimp trawling. The
seasonal conversion of mechanised boats in-
volved in trawling into efficient gillnetters with
mechanised hauling system needs considera-
tion. Shrimp trawlers ranging in size between
9 and 13 m are considered to be the most suit-

able boats for making modifications in the de-

sign and super structure.
Modification of shrimp trawlers

In recent years some of the shrimp trawl-
ers at Tuticorin Fishing Harbour could not re-
alise better return due to some reasons involved
in it. Hence some trawl owners sold their trawl-
ers costing between Rs. 15 and 20 lakhs for very
low prices ranging between 5 and 7 lakhs. But
at the same time some enterprising boat own-
ers decided to effect diversification in the fish-
ery instead of keeping their trawlers either idle
or dispose off at a lower price. Accordingly they
undertook relevant modifications in their trawl-

i9

ers so as to convert them suitable for drift gill
net fishery.

Details of modifications carried out in the

existing shrimp trawlers for drift glll net
operation

1. The mast, winch and gallows were re-
moved totally {(Figs.1 & 2}

2. Size of the wheel house was considerably

- reduced and simplified by reducing height,
length and breadth of the same which in
turn could provide more deck area on el-
ther side of the wheel house for handiing
the fishing gear during and after the op-
eration. And also reduction of height
helped the boat to withstand rough
weather conditions when the engine was
put off in the open sea during fishing.
(Figs. 3.4 & b)

3.  Required deck alterations were made s0
as to provide gear hold in the anterior deck
area (Figs, 6 & 7).

4.  Part of the rear portion of the deck was
- converted as storage for ice blocks and fish
catch for a longer period by attending suit-
able modifications. The size of the stor-
age space was 3.6 x 2.1 x 1.6 m and stor-
age capacity 1.5 to 2 tonnes. (Figs. 8 &

Q).

5.  Storage for gear/craft operational mate-
rials and accessories were also provided
just in front of the gear hold (Fig.10).

€. Small cooking area with necessary parti-
tions to keep stove, utensils and cooking
materials was also created in the exireme
rear end of the boat (Figs. 11 & 12).



Fig 1. Common trawler.

Fig 2. Modified trawler without mast, winch & gallows for
drift gillnet operation.

Fig 3. Wheel-house of a common trawler, '

7. Necessary alterations were made in the
crank shaft to fix the manual rudder op-
erator with vertical iron rod and wooden
handle as and when it was required to use
(Figs. 13, 14 & 15).
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Fig 5. Inside of the wheel house

Modification of the gear

Drift gill nets are employed by coastal
fisherfolks to catch pelagic fishes which swim
at or near surface. The gear is set anywhere
from midwaier to surface and the fishes are



Fig 8. Over all view of Ice and fish hold.

gilled as they try to swim through the mesh of
the net. Drift gillnet with larger mesh size of
8-16 cm is widely accepted as the most ideal
gear in the exploitation of tuna and allied spe-
cles in coastal waters at a -depth between 30
and 80 m. There has not been much modifica-
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Fig 11, Cooking chamber at the rear end comer of the boat.

tions of the gear. It ditfers from the existing
gear, only by the absence of foot rope with lead
weight. At the bottom of the gear without foot
rope, stone weights of 200 g each are tied di-
rectly to the bottom line mesh at regular inter-
vals. This keeps the net spread vertically when



Fig 13. Crank shaft for fixing vertical iron rod.

the net is in operation. If the foot rope is pro-
vided larger portion of net will be rolled up and
only small portion of net will be available for
fishing. For ensuring safety to the net two floats
are provided with kerosene lamp. one on the
top of the wheel house and the other attached
to the far end of the gear (Figs.16 & 17).
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Fig 15. Manual rudder at operation

Fig 14. Vertical iron rod Lo fix on the crank shalt to operate
rudder mannually.

T

Fishery

An estimated quantity of 50,473 t of tu-
nas and billfishes were caught in India during
1997. Of this Tamil Nadu contributed 3,862 t
of which the share of Tuticorin was 711.7 t. At
Tuticorin, tuna and allied species were caught
by drift gill net with larger mesh size of of 8 to
16 cm (Paruvalai), drift gill net with smaller
mesh size of 3.5 to 7.5 cm (Podivala) and hooks
& line. Among these three types of gear 97% of
the catch comes from paruvalai (Table 1).

The peak season for tuna fishery is from
June-September. During this period fishermen
from the northern parts of the Gulf of Mannar
used to migrate to Veerapandiya Patnam with
their boats and gear and camp there for tuna
fishing. After the season they return to their
villages or migrate towards north of Gulf of



Fig 16. Float kept on the top of the wheel house.

Fig 17. Floaat o be attached with the far end of the gear.

Mannar to continue their operation. Due to
these facts almost a total absence or less quan-
tity of tuna was realised in the fishery during
off season. However, this trend has been to-

tally changed in recent years as the drift gill
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Fig 18. Partial view of anchovred gillnet boats at
Tharuvalkulam,

net fishery is carried out by Tharuvaikulam fish-
ermen without migrating to other places keep-
ing Tharuvaikulam as base throughout the year
except during monsoon period of October-No-
vember, Hence it is understood that tuna is

likely to occur round the year.

It has been reported that seven species of
tuna such as E. affinis, A. thazard, A. rochei, T.
albacares, T. tonggol. S. orientalis and K. pelamis
occur during tuna season (June-Oct} and in the
rest of period only a few species of tuna would
support the fishery. However, due to recent
development during the off season also one can
encounter seven species of tuna (Table 2).

Conclusion

At present nearly 30 shrimp trawlers have
been converted for drift gill net fishing at
Tharuvaikulam. In the years to come perhaps
more and more trawlers may be converted for
tuna fishery employing drift gill net. The day
may not be far away even, to introduce the
mechanical hauling system which is no longer
In use. Diversification in the small scale fish-
ing sector with greater use of drift gillnets and
crafts may play a vital role in augmenting the
production of tunas along the Guif of Mannar
coast.



TasLe 1, Estimated catch of tuna and effort

Centre : Tuticorin Gear Paruvalal Podivalai Hooks & line
Period 1992-1999
Drift gill net Podivalat (3.5-7 cm mesh) Drift gill net Hooks & line

Paruwalal (8-16 cm mesh)
Year  Effort - Total catch. Tunnies CPUE Effort Tofal catch  Tunnies CPUE Effort Total catch Tunnies CPUE
'92-93 7,063 27,83.059 17.69,719 250.56 6,752 3,32,807 12,817 1.89 4,204 142566 8,749 2.08
'93-94 5362 13.68,154 7,11,863 132.7 9725 648818 2,749 0.28 5960 147431 2114 0.35
'94-'95 4,585 0,090,212 329,010 7175 3885 2.63.349 1,394 0.41 7.650 2,12,994 14,699 1.92
95-96 6,045 13,55,179 483513 79.98 5773 6,30,500 11,300 1.95 4645 97425 8,148 1.7%
‘96-97 4,810 1235935 293766 61.07 6.199 B8.,14.464 7774 1.25 7,505 286,780 13,023 L.71
'97-98. 4716 9,12,595 282484 59.89 5,808 5,60,389 4,046 0.69 24,087 29.24.633 38735 1.60
‘98-99 8449 21,60,767 963223 114.00 6388 382977 14.487 226 . 12,184 12,74,236 8,029 0.65
Total 41.03¢ 1,07.24,901 48,33,578 1178 44,531 36.33.304 54,767 1.22 66,330 50.86,065 93,487 1.4
Mean 5861 1532,12¢ 690511 117.8 6,362 5,19.043 7.824 1,22 9476 726580 13,357 1.4
Catchin kg Effort in No. of units.
TasLg 2 : Estimated species composition of tuna
Centre : Tuticorin Gear : Paruvalat Period : April ‘99 - June "99
Month & E. affinis A thazard A.rochie T albacare T.tonggol S orientalis K pelamis Total
year
Apr. 97°-98 2,917 NIL NIL NIL NIL NIL NIL 2,917
Apr.98-99 14,054 7.499 69 NIL NIL NIL NIL 21,622
May 97°-98 15,354 164 6 NIL NIL NIL NIL 15,524
May 98'-99 2,093 963 NiIL NIL NIL NIL NIL 3,056
Jun, 97°-98 5,881 94 NIL NIL NIL NIL NIL - 5,975
Jun. 9899 36,913 1,205 126 NIL NIL NIL NIL 38,244
Jul, 97°-98 3.572 956 2,880 NIL NIL NIL NIL 4,528
Jul. 98-99 181,632 1,70.169 9,366 24,638 NIL 299 748 3,86.862
Aug.97-98 71,535 11,844 1,187 10,549 33 4,380 NIL 10,121
Aug.98-98 1,00,146 60,810 6,390 1,56,762 NIL 1,302 3,634 3,28,944
Sep.97-98 45417 11,098 NIL 30,148 25,949 111 164 1,14,072
Sep. 9899 12,388 358 - 23,101 84 NIL 32,526 68,457
Oct. 9798 29,025 NIL NIL 567 NIL NIL NIL 29,592
Oct, 98-99 10,879 3,402 70 27,188 511 - NIL 14,595 56,645
Nov, 97-98 485 NIL NIL NIL NIL NIL NIL 485
Nov. 98'-99 8,004 NIL NIL 110 150 NIL Nl 8,354
Dec. 97°-98 NIL NIL NIL NIL NIL NIL NIL NIL -
Dec, 98-99 6.777 NIL NIL NI NIL NIL NIL 6,777
Jan, 97'-98 8,110 NIL NIL NIL NIL NIL NIL 8,100
Jan. 9899 11,847 105 NIL 429 NIL NIL 11 12,392
Feb. 87°-98 NIL NIL NIL 80 NIL NIL NIL 60
Feb. 9899 13,249 NIL NIL 1,178 NIL NIL 94 14,521
Mar. 97-98 NIL NIL NIL NIL NIL NIL NIL NIL
Mar. 9899 12,462 3,082 NIL , 1675 54 NIL 86 17,359
Total 97'-98 1,82,296 24,156 4,073 41,322 25,982 4,491 164 2,82,484
Total 98'-99 4,10,594 2,47,593 16,021 2,35,081 799 1,601 51,504 9,63,223
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938 On the occurrence of the cirriped
barnacle, Chelonibia patula (Ranzani)
on the sea snake, Hydrophis
cyanocintus (Daudin)

Cirriped barnacles are one of the major fouling
organisms of the seas. These barnacles usually found
attached to piles, rocks, buoys and floating wood ma-
terials, are also seen attached on live marine animals
like crabs, lobsters and sea snakes,

Nilsson (Mem. Indian Mus., 13 (1); 1-18, 1938)
recorded the attachment of lepas Plaiylepas ophiopholis
on a sea snake Enhydrina valakadyan (Boie), the
cirriped Chelonibib patula on mud crab Seylla serrata
and C. testudinaria {Linn) on some species of turtles
Daniel (Bull. Madras Gout. Mus., Nat. Hist., 6 (2): 1-40,
1955 and 7 (2): 1-42, 1956} and Wagh and Bal (J. Bom-
bay Nat. Hist. Soc., 71 {1): 109-123,1974) have further
confirmed the attachment of C, testudinaria on turtles
and crabs. The latier workers could also observe the
attachment of C. patulg on the spiny lobsters, Panulirus
polyphagus.

The common cirriped barmacle, Chelonibia patuta
of the Indian seas though usually found atiached on
crabs, lobsters and sea shells, are not reported to have
found attached to sea snakes. In the present observa-
tion a sea snake Hydrophis cyanocintus {Daudin} was
found attached with 21 numbers of barnacles C. patuda
on its body (Fig.1). The sea snake collected on 7.5.1996
from the trawler catches landed at Rameswaram was

in moulted condition.

Fig. 1. The attachment of barnacle 'C.pc-z_tuhbn the sea snake
H. eyanocintus.

M.Badrudecn, Mandapam Regional Centre of CMFRI,
Mandapam Camp-6823 520, India
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939 A report on a large sized mud spiny
lobster Panulirus polyphagus
{(Herbst, 1793) landed at Veraval

A large sized mud spiny lobster Panulirus
polyphagus (Herbst) was observed on 23 Novem-
ber, 1998 in the trawl landing at Bhidlya landing
centre of Veraval. This was brought in from a
long-trip trawler fishing for 4-5 days off Dwaraka
fishing grounds. The specimen was a male, weigh-
ing approximately 1,500 g, measuring 133 mm in
carapace length and 380 mm In total length. The
predominant size class usﬁally represented in the
fishery is 70 - 80 mm carapace length.

Available information suggests that the
maximum size attainable in P. polyphagus is 370
mm, total length (FAQ Species Identification
Sheets, for Fishery Purposes, Western Indian
Ocean, Fishing Area 51, Vol. 5 (1984}). Male P.
polyphagus upto 365 mm and a female as big as
395 mm have been reported from Bombay waters
by Kagwade (Indiar J. Fish., 34(4) : 389-389
{1987)). However, such large specimens have not
been reported earlier from the Gujarat coast and
the specimen under report is the largest so far

‘recorded from Veraval. Based on the studies made

by Kagwade (1887) the specimen being reported
is more than eight years old.
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Annouement .
CENTRAL MARINE FISHERIES RESEARCH INSTITUTE
has released a book in connection with its Golden Jubilee (1947 - 1997) entitled
| Marine Fisheries Research and Management
Edited by V.N. Pillai and N.G. Menon

The book contains 61 articles under 6 sections; Marine biology, Marine fisheries,
Pelagic resources, Demersal resources, Mariculture and Socio-economics & Extension. The
voluminous data generated by the Institute in space and time over the last 5 decades on
finfish/shellfish biology, resource status, marine environment, fishing impacts, mariculture
technologies and socic-economics of culture and capture fisheries have been analysed and

synthesised in the articles to enable to evolve suitable management policies relevant to
each resource and each situation.

The subject matters broadly focus on the various aspects of marine biclogy, sensitive
ecosystems, status of marine fish production, pelagic, demersal finfish/shell fish resources,
role of remote sensing in fishery forecast, deep sea potentials, mariculture of finfishes,
crustaceans, molluscs, sea weeds and other ancillary marine organisms along with the
social and economic implications of fishery activities.

The review articles are written by 118 experienced scientist/technicians of the Insti-

tute,
“r This compendium has 914 pages with several figures and illustrations in Black and
White.
= The book is hard-bound with calico, in 1/4th crown size.
= Price Rs. 500/-, US $ 150 + Rs. 150, US $ 12 respectively for packing and postage.
wr

Published by The Director, Central Marine Fisheries Research Institute, Cochin.

The book would serve as a reference guide to a range of clients in the fisheries sector,
stuclents, researchers and policy planners.

Your orders along with Demand Draft in favour of “ICAR-Unit CMFRI" payable at
State Bank of India, Ernakulam may be sent to:

The Director,

Central Marine Fisheries Research Institute,
P.B. No. 1603, COCHIN - 682 014,

KERALA, INDIA,

DD on banks other than State Bank Of India should include bank commission at
the rate of Rs. 10/-, US 8 2 over and above the cost of the book.
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