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PROGRESS OF RESEARCH ON SEA RANCHING AT THE CMFRI

P, 5. B. R. James
Central Marine Fisheries Research Institute, Cochin 682 031

Natural populations of marine animals may
decline in their productivity over a period of time due
to continuous and heavy exploitation of the resources
or due to natural causes or a combination of both. Such
a situation would warrant control of fishing activities
to safeguard their preductivity. Alternatively, the
productivity of such marine animals can be maintained
and increased to some extent through the process of sea
ranching.

Sea ranching involves controlled breeding of
marine animals, large scale production of their seed
and release into the coastal waters, lagoons and brack-
ishwater arcas depending on the type of animals under
question.

Prawns

The prawn fisheries of India are supported
mainly by the capture of prawns from the seca. This
resource has been continuously exploited over the past
several decades and production appears to have reached
a point of stagnation, the catches from the inshore
waters not improving any further in spite of additional
fishing cfforts. Therefore, to increase the productivity
of prawns from the inshore waters, work has been
initiated by the CMFRI to identify suitable species of
prawns which can survive, grow and breed in high
saline waters. Penacid prawns like Pengeus semisulca-
tus, P. japonicus P. latisulcatus and P. canaliculatus have
been identificd for this purpose. All these species couid
be bred under controlled conditions and a few genera-
tions of some of these species have already been raised
without going back to the sea which is the normal phe-
nomenon to take place in the case of marine prawns.
In order to take up this programme on a large scalc, to
begin with, the green tiger prawn, P. semisulcatus
{(Fig. 1) has been selected for sea ranching at the
Regional Centre of CMFRI at Mandapam Camp. During
the last two years, the specics has alrcady been bred
under controlled conditions and a generation of prawns
has been raised recently from the hatchery bred stock.
These prawns were induced to spawn without having
to go back to sea, for the first time. This opens up vast
scope for development and management of brood
stock for hatchery production of seed. A total of more

Fig. 1. Adult Penaeus semisulcatus.

than 4,70,550 of hatchery produced post larvae in the
size range of 10 - 15 mm TL were released into the
Pillaimedarm salt water lagoon (at Mandapam) during
1988 - '89, to supplement the natural recruitment. From
the commercial fishery in the adjacent sea it was
observed that the majority of the stock released has
migrated from the lagoon into the sea (Fig. 2). This
work is at present only on an experimental scale but
needs to be strengthened and scaled up for mass pro-
duction of sced and release into the sea. This species
has the advantage in that, it does not migrate long dis-
tances and is habituated to live in the sea - grass and
scaweed beds of the region.

Fig. 2. Juvenile Penaeus semisulcatus.



Clams

A number of clams arc of high food value in the
country and clam meat has high potential for export.
The shell is used in lime and cement industries. Heavy
exploitation of clams is found in many coastal areas,
Being sedentary, they can be removed from the natural
beds easily with minimum effort. Therefore, the
populations are subjected to indiscriminate exploita-
tion leading to decline in the catches. Induced breeding
and hatchery production of the clams Meretrix meretrix,
M. casta, Anadara granosa and Paphia malabarica (Fig. 3)

Fig. 3. Aduli clams.

have been achieved by the Institute at the Tuticorin
Reascarch Centre. Among these species, the seeds of
P. malabarica have been ranched in Ashtamudi Lake, in
Kerala State. A total of more than 63,000 hatchery -
producted seeds measuring 4.5 - 14.5 mm and about 5' /
, months old were released into the lake, in an arca of
about 250 m? during 1989. Since this species has great
export value (about Rs. 1 crore per year on about 500
tonnes of frozen meat), there is urgent need to enhance
production from this resource by hatchery production
of the sced and sea - ranching.

Fig. 4. Juvenile clams.

Pear] oysters

The pearl banks of the Guif of Mannar are world
famous. Up to 1961 there has been a regular annual
fishery for the pearl oyster for recovery of naturaily
produced pearls which was under the control of the
Government.  But, for several years now, no pearl
fishery has been held since the natural populations
have declined due to various reasons. In view of the
situation, the Institute had alrcady undertaken a pro-
grammc of sca ranching of pearl oyster (Pinctada fucata)
(Fig.5) through artificial breeding and seed production
of the pearl oyster in the laboratory at the Tuticorin
Rescarch Centre of CMFRL Several lakhs of spat
{Fig. 6) have alrcady been sca ranched.  The Institute
successfully bred the blacklip pearl oyster (P. niargar-
itifera) also with a view to produce pearls as well as
increase its populations through sca ranching,

Fig. 6. icarl oyster spat.

Top shell

The top shell, Trochus nyloticus is a valuable
gastropod, which is sought after for its ornamental



shell which may fetch about Rs. 50 - 60 per picce. The
species has limited distribution in the Andaman and
Nicobar Islands. The populations are reported to be
declining. In view of this, the CMFRI initiated work
to breed an allied species viz. Trochus radiatus (Fig. 7 &
8) with a view ultimately to breed T. nyloticus., The
Institute sucessfully bredT. radiatus and has plans to
initiate the work on T . nyloticus in the Andaman and
Nicobar Islands with the ultimate objective of sca
ranching this species to increase its natural population.

Sea cucumber

Valuable resources of sea cucumbers are avail-
able in certain localities of the mainland, Andaman -

Fig. 8. Juvenile Trochus (Top shell).

Nicobar Islands and the Lakshadweep. Although 13
species are of commercial value, in India at present only
2 species, viz,, Holothuria scabra and H. spinifera are
fished in the Gulf of Mannar and Palk Bay for process-
ing and export of product called Beche - de - mer.
Export earnings crossed Rs. 1 crore in 1989. But, there
is good scope for using the other larger species such as
H. atra in the mainltand, H. nobilis, Bohadschia argus,

B. marmorate (40 cm} and Stichopus chloronotus in the
Lakshadweep and species of Actinopyaga echinites (35
cm and 500 gm - 1 kg) in the Andamans where they are
abundant.

The sea cucumber, Holothuria scabra (F. 9) is the
dominant species exploited by fishermen through skin
diving in the Palk Bay and Gulf of Mannar, Over years
of exploitation of this specics, the stocks of the sca
cucumber started declining. Being a benthic animal
with only little movement, it is vulnerable for easy
capture. Despite advice by the Institute, strict regula-
tions could not be enforced for restricting the capture
of young ones below 8 cm in size for which there is a
ban by Govt. of India. Capture of such immature
animals lcaves no chance for them to breed and hence
populations tend to decline. In view of this situation,
the Institute undertook experiments to breed the ani-
mals in captivity to produce seed and sea ranch the
same at the Tuticorin Research Centre. A breakthrough
has been achieved one year ago in the induced breeding
of the animal and the seed could be reared upto adult
size (Figs. 9 - 18)

Fig. 10 . The eggs of Sea cucumber (| Holothuria scabra).



Fig. 11. The four celled stage of F. scabra. Fig. 14. The early auricularia larva of H. scabra.

Fig. 12. The blastula of H. scabra. Fig. 15. The late auricularia larva of H. scabra.

Fig. 13. The dipleurula stage larva of H. scabra. Fig. 16. The doliolaria larva of H. scabra.



Fig. 17. The pentactula larva of H, scabra.

Future

Establishment of hatcheries at strategic locations
and production of sced on a large scale for subsequent

Fig. 18. Some juvenile specimens of H. scabra.

release into their natural habitats would go a long way
in enhancing production of these animals from the
coastal waters.

THE OCCURRENCE OF LIVE BAIT FISH IN SOUTH ANDAMAN WATERS
AND ITS SIGNIFICANCE

G. Gopakumar, C.S. Gopinadha Pillai and D.B. Jarhes
Cenfral Marine Fisheries Research Institute, Cochin - 682 031

Introduction

It is well known that the key factor required for
the initiation of a pole and line tuna fishery is the
availability and abundance of suitable live bait fishes.
While surveying the infestation of the crown of thom
starfish Acanthaster planci in the National Marine Park,
Wandoor and adjacent areas of South Andamans
during April - May, 1989 some preliminary observa-
tions on the availability of live bait fish in the area were
recorded. Eventhough it is not possible to arrive at
conclusions based on the data collected, it is felt that the
present observation can be used as a background infor-
mation for a detailed investigation on the availability
and abundance of live bait resources of the Andaman
and Nicobar Islands.

The survey

The shallow nearshore areas of the labyrynth
group of islands of National Marine Park, Wandoor viz.
Twin, Jolly Buoys, Malay, Red Skin, Alexandra and
Tarmugli islands; the North Bay and Scissostris Bay at

Port Blair were surveyed during April - May, 1989 for
this study (Fig. 1). Initially the areas were explored for
the location of sprat schools (Fig. 2). Later, random
samples from various sites were collected by a drag net
of 20 x 2m size (Fig. 3). The quantity of sprats and other
fishes in the hauls from the different sites was recorded.
The duration of each haul was ten minutes. The
quantitics noted were taken only as indications of
availability and no statistical estimates were made.

Occurrence of live baits

The sprat, Spratelloides delicatulus (Front cover
photo) which is recognised as one of the ideal live bait
fishes for tuna by pole and line was available at the
various collection sites (Fig. 1). The catch per haul of
S. delicatulus and other fishes caught from the different
sites are given in Table 1.

It could be seen that S. delicatulus was the most
common and abundant species caught in all the
collection sites. The percentage of 5. delicatulus in the
total catch ranged from 63% in Malay Island to 100%
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Fig. 1. Map of South Andaman showing the collection sites of
S. delicatulus.

in Twin Island which showed that the species is
dominant in the arca. Atherinids were obtained in
small quantities in all the arcas except Twin Island.
Juveniles of sardines (Herklolsichthys punclatus) was
caught from Red Skin Island; juvenile apogonids were
obtained from Malay Island.

Biological characteristics of S. delicatulus

S. delicatulus was chiefly distributed in the
nearshore shallow coral sand areas adjacent to the
littoral mangrove vegetation, The size composition of
the species is given in Fig. 4. The total length ranged
from 15 to 65 mm with a mode at 37 mm. The species
is a zooplankton feeder. The major groups noted in the
stormach contents were copepods, amphipods, ostra-
codes, decapod larvae and Lucifer. The sex ratio based
on 60 specimens studied was Male : Female = 1.2 : 1.
The length at first maturity was estimated as 53 mm
(Fig. 5). Eventhough the population comprised of
juveniles, immature and mature fish, the bulk of the
collection comprised of juveniies and immature fish.
The size composition studies indicated that a wide
range of size groups is available in the population. The
abundance of juveniles and the availability of mature
fish in the habitat showed that the area is a spawning
and nursery ground of the species. The presence of
juveniles, spawners and fish at diffcrent stages of
maturity in the habitat at the same period can be taken
as an indication of the prolonged spawning season of
the fish.

Significance

The chief requirement of tuna fishery develop-
ment programme in India is identified as the develop-
ment of small-scale fishery sector. In this context, it is
felt that efforts should be made to develop the opera-
tional facility to incrcase the surface tuna fishery and
intensified effort should be concentrated in La-
kshadwecp and Andaman Sca, which hold high poten-
tial for surface species of tunas. Hence the develop-
ment of small-scale pole and line tuna fishery for
surface tunas, especially the skipjack tuna Katsuwonus
pelamis is of prime importance. The existing surface
tuna fishery in Lakshadweep exploits about 3,000
tonnes of tunas annually and contributes a major share
to the economy of the islands. The introduction of pole
and line fishery for tunas in the pattern of the existing
skipjack tuna fishery of Lakshadweep to the bay
islands is one of the fisheries development programmes
for Andaman and Nicobar Islands. This is linked up
with the finding of adequate resources of the right
species of bait fish.

The results of the present study showed that S.
delicatulus which is one of the ideal live bait species is
abundant in the nearshore shallow areas adjacent to
littoral mangrove vegetation at the areas surveyed.
Eventhough the survey conducted was confined to
certain arecas of South Andaman only, it can be taken
as an indication of the availability of the specics in
similar habitats in the other parts of the islands.
However, a dctailed exploratory survey to locate the
arcas of baitfish availability in the Andaman and
Nicobar group is a basic requircment. Bascd on the
information collected from the exploratory survey,
continuous monitoring of bait fish resources for one
year to assess the catch rate, species composition and
seasonal fluctuation js also an essential prerequisite.

LR o 2 R

Fig. 2. The habitat of Sprats at Andamans.



TaBLE 1. Calch rate (in kg) of live bait of different species at various islands

Area of Total catch S. delicatulus Atherinids Juveniles Apogonids
collection per haul of sardines
Twin 10 1.0 - - -
Jolly Buoys 06 0.5 0.1 - -
Malay 19 12 04 0.1 0.2
Red Skin 1.0 08 02 - -
Alexandra 0.3 05 0.2 0.1 -
Tarmugli 0.8 0.7 0.1 - -
North Bay 0.6 0.5 0.1 - -
Scissostris Bay 0.7 0.6 0.1 - -
The gear employed for the present collections
(drag net} was suitable only for S. delicatulus and 100
atherinids. The habitats of other bait fish groups were
not explored in the present survey. Hence the present
study did not give a clear picture about the other Wogok-
groups of live bait fishes belonging to pomaceniridae, d
apogonidae and cacsionidae, cventhough a few juve- <
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Fig. 3. The drag net being made ready for operation.

E
~
o
}

PERCENTAG
a

Z

.

i

.

Lo /ﬁg

i
WLV
IT 22 27 32 37 42 47 52 87 62

LENGTH(mm)
Fig. 4. Size composition of 5. delicatulus.
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Fig. 5. Length at first maturity of 5. delicatulus.

nile apogonids were obtained in the collections. From
the experience of the authors on the reef habit it is feit
that there is a possibility of the availability of the above
mentioned groups in the Andaman and Nicobar group.
The live bait survey mentioned earlier should also
survey the habitats of these groups and if available, lift
nets of the type used at Minicoy Island should be
employed for capturing them.

In general, it can be said that the present study
is only an indication of the availability of S. delicatulus
in the Bay Islands. The exploratory and monitoring
survey of the different habitats of the islands men-
tioned above is the main requirement before venturing
into any pole and linc fishing programme. Only when
reasonable resources of S. deficatulus and other baitfish
groups are found to be available in space and time, it
is worth examining the possibility of initiating the pole
and line tuna fishery.



NEW GROUNDS FOR DEEP SEA PRAWN EXPLORED OFF TUTICORIN*

Changing pattern of fishing has been witnessed
in Tuticorin area in the recent past. In carly seventies
small mechanised trawlers were introduced at Tuti-
corin for seasonal prawn fishing. On an average,
240 t of prawns and 1,650 t of fish were landed during
that period by the mechanised trawlers. (5. Mahadevan
et al., 1988, Mar. Fish. Infor. Serv., T & E Ser., No. 84).
The post seventies witnessed a significant change in the
quality and quantity of landings. The mechanised
trawling has received major attention in the last decade
due to the increasing demand for prawns by the export
industry. Eventhough the catches of prawn contribute
less than 13% of the annual average trawl catch, they
realise better return upto 75%. In view of this, trawl
fishery has become largely dependant on the availabil-
ity of prawns.

Prawn fishing in this area is mostly carried out
by small mechanised boats of size upto 14 m length,
operating two or four scam shrimp trawls in the coastal
waters upto 100 m depth. These vessels carry out daily
fishing cruises, starting from the base early in the
morning and returning before 2200 hrs at night. This
type of trawling operations are carried out almost
throughout the year.

In order to get better prawn catch, fishermen
tend to search out new fishing groundsasand when the
abundance of prawn declined in the regular fishing
ground. Declining prawn catch and the fall in price for
other fish during November ‘89 at Tuticorin stimulated
a few trawl owners to undertake trawling in some new
fishing grounds. Few daring fisherfolk who had
proper financial support and minimum infrastructure
facilities have opted to go for deep sea fishing during
November, ‘8% - January, "90 for the first time in the
zone Lat 8° 47" 14" N Log 78° 40" 23" E (Fig. 1.

This has paved the way for the rest to know
about the large fishery potential of all regions of the
coastline beyond the traditional coastal fishing areas
especially in the context of exploitation of the resources
of the Exclusive Economic Zone.

Eight to fifteen numbers of deep sea trawlers
were operated during the scason, November, ‘89 -
January, ‘90 in the depth of 250 - 400 m and the results
are highlighted here.

Wooden trawlers of 14 m and above in size fitted
with Leyland engine with 6 cylinders and 110 horse
power were engaged for the decp sca fishing. The
structure of these trawlers is given in Table 1.

TABLE 1. Salient features of a deep sea trawler

Over-all length {(m) . 145-165

Breadth (m) : 4-5

Draft (m) : 2.15

Horse power of engine : 110

Type of engine : Ashok Leyland

Number of cylinders : 6

Gross tonnage 25-30

Crew complement : 7-9

Fish hold capacity (t) : 5-7

Type of net 4 scam shrimp
trawl

Length of head rope (m) : 750 + 750

Cod end mesh size (mm) : 30

Weight of otter board (kg)  : 75

Trawling speed in knots : 3.0
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Fig. 1. Pasition of potential ground for deep sea prawn.

Prepared by : T.S. Balasubramanian, S. Rajapackiam and G. Arumugam, Tuticorin Research Centre of CMFRI, Tuticorin - 628 00t.



As these boats are to be navigated to a long
distance they nced some additional financial help to
procure the net materiais (Rs. 6,000/-) extra wire rope
(Rs.16,000/-) and daily dicsel cost (Rs. 1,000/-). M/s.
King Fisherics, leading scafood cxporters, Quilon,
Kerala had financed Rs. 20,000/- to 25,000/- to these
boat owners. In tum the deep sca prawn catches were
sold to the same firm for processing.

These trawlers with a man power of 7 - 9 in each
vessel used to Icave the base around 0500 hrs. in the
morning and return around 2200 hrs in the night. On
cnquiry, it is understood that roughly it takes 4 - 5
hours to reach the fishing ground covering a distance
of 60 80 km from the shore. Local fishermen call this
fishing ground as Dubai Kadal signifying the potentials.
The sca bottom in this arca is mostly muddy and the
depth of operation ranged between 250 - 400 m. Speed
of the engine is maintained between 1600 and 2000
RPM. Onan average, daily 2 - 3 hauls were made with
two hours duration per haul.  The entire catch was
brought to the shore except crabs which were discarded
into the sca on some occasions due to its poor demand
in the market. Prawn catch was procured by the
financing agents of the trawler. Major part of fish catch

was sold as lot to fish meal plants. Roughly about 10%
of the fish catch was sold for local consumption. Gross
income of the effort is shared by boat owner and crew
in the ratio of 65:35, after adjusting the payment
towards incidental charges, wages to labour, diesel
charges elc.

A total of 211.425 t of deep sea prawns mainly
comprised of Solenocera hextii (95%), Penacopsis jerryi
(3%), Metapenaeopsis andamanensis (1%) and Parapan-
dalus spinipes (1%) were landed during the three
months period and realised an amount to the tune of
Rs.19,02,825/- by selling them at the ratc of Rs. 9/- per
kilogram. The details of the landings are given in Table
2.

Of the total catch, 58.3% was supported by
prawn and 32.9% was contributed by fish, the rest
being represcnted by crabs (Macrocheira sp.), lobsters
(Puertdus sp.), gastropods and miscellancous fish.
While prawn catch was represented by Solenocera hextii,
Penacopsis jerryi, Metapenacopsis andamanensis and Para-
pandalus spinipes, the fish catch was constituted by
snake mackerel, tromatids, Rattle fish, Lizard fish,
trumphet sea robin, fishing frog, Angler fish, cels and

TaBLe 2. Estimated catch composition and catch per unif effort (in kg) for the period from November, 1989 - January, 1990

Centre: Tuticorin Fishing Harbour

Gear : Deep Sea Trawl

Month November ‘89 December '89 January 90 Total
No. of days of 19 22 46
opcration
No. of Units 158 242 468

catch  cpue catch cpue catch cpue catch cpue
Prawns 70,981 4492 27,725 4077 112,719 4657 211425 4517
Fish 43,716 2766 13,525 1988 62,225 257.1 119466  255.2
Crabs 5630 356 5,520 81.1 10,784 445 21,934 46.8
Lobsters 2,141 135 743 10.9 2,284 %94 5,168 11.0
Gastropods 937 59 635 9.3 15.35 6.3 3,108 6.6
Miscellancous 212 1.3 253 3.7 1214 50 1,679 35
Total 1,23,617 3823 48401 7117 190,762 7882 3,62,780  775.1

*Tue to the dispute prevailed between trawl owners and traditional fishermen, entire trawling operations were suspended for about three

weeks.



Brotulas. A maximum catch was recorded in January,
’90 with a high CPUE at 465.7 kg,

Random sampling was made for size distribu-
tion of the prawn in the catch. The sizes were recorded
between 50 and 105 mm with a dominant size at 85 mm
weighing 4.2 g.

A fall in the trend of catch was noticed in this
new ground during the last week of January, 90 and
consequent to this, most of the trawlers changed their
fishing ground towards the usual inshore coastal
waters of Tuticorin, Obviously cnough, better catches

of other prawns and fishes were noticed and the fish-
ermen get a good margin of profit with minimum
input.

The local fishermen should be applauded for
exploring this new ground and evolving this ingenious
method of catching the hitherto unexploited resources,
that too with the minimum gadgets. This maiden
attempt of the ciever fisherfolk and the promising
results of the deep sca trawling may open a new
horizon to bring many more trawlers to ventrue for
deep sea fishing for a still longer period to reap a
bountiful catch of prawns and fish in the years to come.

ENVIRONMENTAL FACTORS INFLUENCING THE GROWTH OF
GRACILARIA EDULIS IN CULTURE *

In India scaweeds are mainly used as raw
material for the production of phytochemicals namely
agar and sodium alginate. At present the red scaweeds
Gelidiclla acerosa, Gracilaria edulis and G. crassa are used
for the extraction of agar-agar and brown scawceds
Sargassum and Turbinaria for industries have come up
in different maritime states of India namely Tamil
Nadu, Gujarat, Karnataka, Kerala and Andhra Pradesh.
All these scaweed based industrics mostly depend on
the seawceds harvested from the south-cast coast of
Tamil Nadu from Mandapam to Kanyakumari. The
resource of algin yiclding seaweeds is quite sufficient
to mect the raw material requircment of algin indus-
trics. But the availability of Gelidiella acerosa and
Gracilaria edulis from natrual scawced beds are inade-
quate to meet the raw material demand of agar indus-
tries. Hence cultivation of agar yielding seaweeds is
necessary in order to maintain a continous supply
without any paucity of raw material to the agar
industries.

The cultivation of commercially important sca-
weeds on cxperimental scale is attempted by the
Central Marine Fisheries Research Institute and Central
Salt & Marine Chemicals Research Institute. Since 1972
the Central Marine Fisheries Research Institute is
involved in the field cultivation of agar yielding
seaweeds at different places in the nearshore areas of
Guif of Mannar and Palk Bay, Kanchirangudi cstuary,
Athankarai estuary, Pillaimadam lagoon and fish farm
ponds by vegetative propagation method using long
line coir ropes, coir rope nets, HDP rope nets, coir rope
frames, monofilament nylon fishing lines, velon screen
bags, coral stones, pens and cages.

In the Central Marine Fisheries Rescarch Insti-
tute, culture experiments with G. edulis were conducted
in the ncarshore arcas of Gulf of Mannar and Palk Bay
during different seasons of the years from 1976 to 1985
continuously. Although there were variations with
respect to quantity of sced material introduced, the
yicld rate showed fluctuations during certain seasons.
In order to understand these variations, relevant
environmental data were collected from the inshore
waters where culture operations were carried out.

The environmental parameters such as surface
water temperature, salinity, dissolved oxygen and nu-
trients (phosphate, silicate, nitrite and nitrate) during
cach culture operation were compared in relation to
biomass increase and duration of culture period. It was
observed that no single environmental parameter could
be pin pointed as responsible for variation in produc-
tion. At best it could be inferred that a complexity of
cnvironmental factors operating in a dynamic inshore
arca may be responsible for scasonal variation in the
yicld of scaweeds. The Gulf of Mannar and Palk Bay
experience contrasting seasonal changes in wind veloc-
ity and direction and wave action. The solar radiation
in the region, rainfall, transport of inorganic and
organic material into the region are some of the factors
other than those obscrved parameters.

Detailed investigations were undertaken again
during the years 1986 to 1989 to know the effect of
various environmental factors such as water tempera-
ture, water quality, water turbidity, light intensity,
sedimentation, fouling organisms (epiphytes and
epifauna) and predators which affect the growth of G.

Prepared by : N. Kaliaperumal, V. 5. K. Chennubhotla *, 5. Kalimuthu, ]. R. Ramalingam and K. Muniyandi. Regional Centre of CMFRI, Marine
Fisheries - 623 520, Tamil Nadu. *Minicoy Research Centre of CMFRI, Minicoy.



* edulis by culturing it on 2x2 m size coir rope nets. These
culture experiments were done in the nearshore areas
at 1 m depth in Gulf of Mannar (near CMFRI jetty) from
October to March and in Palk Bay (near CMFRI fish
farm) from April to September during the calm seasons
in both sides. Four kg of seed material of G. edulis was
used for seeding each net. The harvest of the seaweed
was made after 25 to 60 days growth when the plants
reached harvestable size or when the sea conditions
were unfavourable. The nets without growth of plants
- were removed after observing for a maximum period
-~ of 75 days.

The data collected on the growth and production
-~ of G. edulis cultured in Gulf of Mannar showed that
_although the period of good growth varied from year
toyear, November to February/March was found to be
- suitable for good growth. The yield of crop ranged
- from 1.7 to 5.2 fold increase and the rate of production
~ varied from 14 to 77 g/day/m? There was no growth
. of G. edulis in the nets introduced at Palk Bay during
the entire period of study. The environmental and
hydrological data collected from the seaweed culture
© site in Gulf of Mannar during the months of good
. growth from 1986 to 1989 are given in Table 1.

The reasons for the failure of crop in certain
months in Gulf of Mannar and Palk Bay were mainly
due to attachment and growth of several other algae
and animals on the nets and seedlings, high and low
light intensity, high water temperature, water turbid-
ity, sedimentation and grazing by fishes. The algae

which hampered the growth of G. edulis by heavy -
attachment were Ulva lactuca, Enteromorpha compressa,
E. intestinalis, Chaetomorpha aerea, Cladophora fascicu-
laris and Boergesenia forbesii (green algae); Jania rubens,
Hypnea musciformis, Champia parvula and Acanthophora
spicifera (red algae). The animals found attached to the
nets affecting the growth of G. edulis were Aplysia,
sponges, ascidians, bryozoans and molluscan egg
mass. The fishes found to graze on cultured G. edulis
were Siganus javus, S. canaliculatus and Psammoperca
weigiensis. The clear water without much sedimenta-
tion, optimum light intensity, slightly higher phos-
phate and nitrate contents in the water and absence of
fouling organisms and predators accelerated the growth
of G. edulis.

The present investigation indicates that G. edulis
can be successfully cultivated on commercial scale in
the ncarshore arecas of Gulf of Mannar during the five
months period from November to March when the sea
is calm. The shallow waters near CMFRI fish farm in
Palk Bay are not suitable for G. edulis cultivation as the
growth of the plant was affected by various environ-
mental factors mentioned above. The culture experi-
ments of G. edulis conducted earlicr by the Central
Marine Fisheries Research Institute in 3 -4 m deptharea
at Palk Bay near CMFRI fish farm showed good growth
of plants as there was less sedimentation, fouling
organisms and predators. Hence G. edulis could be
cultivated in deep waters in Palk Bay side and attempts
may also be made to culture G. edulis in shallow waters
at other areas of Palk Bay in order to select the suitable

culture sites and period of good growth.

Tasie 1. Enviromental and hydrological data collected from the seaweed culture site and Gulf of Mannar

Month Water Temperature (° C) Salinity Dissolved Nutrients (ug at/1) Sediment-
& year clarity (%o) oxygen ation
AT S.W.T. {ml/1) Phosphate Silicate Nitrite Nitrate (g/1/24 hr)

November '86 Clear 29.5 28.7 34.19 3.88 0.26 22.75 - 0.6 1415
December Clear 292 282 30.53 4.46 0.17 30.30 - 2.50 1.220
January '87 Clear 29.7 272 30.22 473 0.12 4340 0.84 1.00 1.179
Feburary Turbid 312 285 30.30 442 0.23 33.70 021 0.58 4.031
‘November Clear 28.0 27.7 32.83 4.60 0.17 28.33 0.06 1.00 1.4%6
December Clear 271 27.6 29.50 542 0.10 12.50 0.08 1.34 1.190
January '88 Clear 27.2 26.3 28.00 6.20 0.10 24.66 015 213 1.494
February Clear 28.1 27.6 29.50 6.6 0.22 14.50 0.06 3.00 3.168
March Turbid 31.8 304 32.80 6.06 024 35.30 0.10 315 4.128
December Clear 28.8 272 29.13 547 0.08 23.00 0.02 144 0.832
January '89 Clear 27.7 26.5 30.40 4.50 0.21 35.00 0.08 212 1.367
Feburary Clear 29.1 27.1 32.00 5.01 0.18 22.22 0.05 1.94 1461
March Clear 326 284 3217 441 0.19 42.50 022 225 1.948
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‘THOORIVALA’ AND ITS MULTI USE*

It is not uncommon that a particular fishing gear
is used for more than one type of fishing. Here the threce
ways of operation of boat-seine “Thoorivalai’ prevail-
ing particularly along Tanjore coast of Tamil Nadu are

- described. Though it looks like ‘Thattumadi’ of west

coast, it does not have cod end and is dragged atleast
20-25 m during operation. Figures 1 & 2 represent a
model boat seine.

Type of operation - I

The unit of operation consists of two catamarans,
one big and the other small and the ‘thoorivalai’. The
big catamaran is made of four or five pieces of logs and
operated by three or four persons. The small catamaran
is made of three pieces and operated by two persons.
The unit (Fig. 1) is usually operated against current at
a distance of 1 to 5 km from the cost and at a depth of
10 to 50 m. This net is used for catching ribbon fish,
prawns, Acetes, crab, chank etc. during October,
November and December.

Fig. 1. 'Thoori valai' (boat seine) ordinary type.

Type of operation - II

Here the net (Fig. 2) is slightly modified from the
net used for the above type of operation. The bottom
of the net is fitted with an additional nct in the front.
The additional net is mainly used to drive the fish
above. It can be detached after operation. Apart from
the net, five ‘Kambis’ are also used in the operation.
‘Kambi’ is a rope made of coir or nylon (diameter 2 cm)
having length considerbaly longer than the required
depth. Coconut leaves are tied to the rope at an interval
of 4 m. Floats and anchors are also used along with the
rope. All the 5 ‘Kambis’ are anchored at a depth of 20

-25min an area of 1 km? with a rope of 30 - 35 m long
and a stone weighing 15 kg (locally called ‘Cheeny’).
Two such anchors are used. Sometimes a ‘Pari’, a cage
of dried palm (or) coconut leaves containing blocks of
red mud is also used as anchors. When it is inside the
water, it slightly dissolves and spreads outside thereby
luring the fish for feeding. Sixteen numbers of floats
of medium size are used for the net operation. The
fishing crafts for the operation are two big catamarans
with five persons each and one small catamaran with
three persons.

The fishermen anchor the ‘Kambis’ into the sea
at the required depth during the previous day. Next
day at about 0600 hrs they set forth into the sea with
the three catamarans. The small catamaran, called
‘Kambi maram’ or ‘Mulukku maram’ is operated by
three persons out of which two are divers. By seeing
bright blue colour of the water the divers, by remaining
in the catamaran itself, examine one of the 'Kambis' for
the occurrence of school of fishes around the coconut
lcaves. Normally, black pomfrets congregate around
the ‘Kambi’ either to feed on the dirt found on the
coconut leaves or for shelter. As soon as the school is
noticed the men near ‘Kambi maram’ give signal by
waving their hands to the other two big catamarans to
operate the ‘thoori valai’. Then the net is operated in
the direction opposite to current. Since the 'Kambis'
and coconut leaves are put in the midwater the net also
is operated in the midwater by dragging. When the
net comes nearer to the ‘Kambi’ the divers dive into
the sea and guide the fishes to the cod end of the net.
This job requires diver’s expertise. As the fishes enter
into the net the opening of the additional net fitting is
constricted and drawn above so that the fishes cannot

WEIGHT

Fig. 2. 'Thoori valai' (boat seine) fitted with extra net.

* Preparedby : T. Dhandapani, Cuddalore Field Centre of CMFRI, Cuddalore, with the help of Shri S. K. Balakumar, Madras Research Centre of

CMFRI, Madras.




ON THE SEASONAL HOOKS AND LINE FISHERY AT PAMBAN,
NEAR MANDAPAM*

Hooks and line fishery at Vizhinjam (Mar, Fish.
Infor. Serv., T & E Ser., 69 : 23-28) and Calicut (Mar. Fish,
Infor. Serv., T & E. Ser., 83: 23) have been described
carlier. The present account is on the seasonal hooks
and line fishery at Pamban, near Mandapam in the Gulf
of Mannar,

The hooks and line fishermen of Tuticorin
migrate toward Mandapam region and carryout fish-
ing operation during December - March. They employ
10.5 m long plank - built boats fitted with 10 HP diesel
inboard engine.

Each unit with 6 - 7 fishermen onboard operates
hooks and lines along the coral reefs off Dhanushkodi
at a depth of 18 - 25 m. The actual number of fishing
days ranged from 10 in January to 25 in February
during the present observation.

Iron hooks of about 7 em long, numbering about
1000 - 3000 are operated from each boat with monofil-
ament line of about 1 mm thickness. Sardinella spp. are
used exclusively as bait. During each trip, 2 - 3 hauls
are made and the actual fishing hours vary from 4 to
5 h. Several quality fishes, such as perches and elas-
mobranchs were represented in the catch. The average

catch per trip was 20.76 kg for the entire period. The
gross income from a boat ranged from Rs. 150 - 1,000/
- per trip with an average income of Rs. 400/-.

Particulars of catch (kg) and the species compo-
sition are furnished in Table 1. It could be seen that the
maximum catch was brought in February and the
minimum in January. Lethrinus spp. (34.01%) and
Lutjanus spp. (22.95%) were the most dominant species
landed by hooks and line. Sharks (9.58%), rays (8.36%)
Epinephelus spp. (6.87%) Plectorhynchus spp. (4.73%)
and Pristipomoides spp. (4.67%) were the other impor-
tant species caught during the period. Size ranges in
Lethrinus spp., Lutjanus spp. and Epinephelus spp. were,
respectively, 160 - 775 mm, 150 -.685 mm and 200 - 800
mm.

There has been no report of confrontation of any
sort between these group of migratory fishermen and
the local traditional fishermen over the fishing rights.
Their fishing activity is seldom affected by mechanised
trawlers as they operate hooks and lines along the coral
reefs. The good cafches obtained by them, particularly
perches (73%), are indicative of the richness of commer-
cially important fishes in this fishing ground in the Gulf
of Mannar.

* Prepared by : P. Jayasankar, Regional Centre of CMFRI, Mandapam Camp - 623 52(.



TabLe 1. Species composition (in kg) of cafch landed by hooks and ling at Pamban (Given in the parentheiss is the
percentage in lotal catch)

Specics December, January, February March Total
1988 1989 1989 1989
Sharks 875 175 957 200 2207
(11.22) {10.49) {(12.00) 3.57) (9.58)
Rays 1004 205 479 238 1926
(12.87) (12.29) (6.01) 4.25) (8.36)
Caranx spp. 43 17 205 29 299
0.62) (1.02) (2.57) 0.52) (1.30)
Sail fish 37 35 30 65 167
(0.47) (2.10) (0.38) (1.16) (0.72)
Tunas - 15 65 - 80
{0.90) (0.82) (0.35)
Tachysurus spp. 67 37 239 47 390
(0.86} (2.22) (3.00 {0.84) (1.69)
Lethrinus spp. 3681 462 1454 2242 7839
47.20) (27.70) (18.23} {40.00) (34.01)
Lutjanus spp. 1551 465 1452 1821 5289
(19.89) (27.88} (1821 (3249 - (22.95)
Epincphelus spp. 74 98 921 490 1583
(0.95) (5.88) (11.55) (8.74) {(6.87)
Plectorhynchus spp. 62 5 798 195 1090
0.71) (2.10) (10.01) {3.48) 4.73)
Pristipomodies spp. 100 24 875 78 1077
(1.28) (1.44) {10.97) (1.39) {4.67)
Miscellancous 300 100 500 200 1100
(3.35) 600} (6.27} (3.57) 4.77)
Total catch 7799 1668 7975 5605 23047

Catch rate 26.0 185 213 16.3 20.8




THE RECORD SIZE FOR THE GIANT TIGER PRAWN
PENAEUS MONODON FABRICIUS*

A giant sized P. monodon measuring 363 mm in
total length and weighing 440 g was obtained at
Bombay. It appears to be the first record of its kind,
being the highest for the species available from its
natural habitat. General characters and comparison of
the sizes of P. monodon recorded by different workers
is given in Table 1.

A giant penacid prawn Penaeus monodon Fabri-
cius, commercially known as ‘giant tiger’, ‘tiger” or
‘jumbo’ prawn and locally called ‘Jinga’, was collected
at New Ferry Wharf landing centre from a mechanized
shrimp trawler operating in 50-60 m depth off Janjeera-

Murud coast on 16-9-89. The trawler landed, along
with the catch of other penacid prawns, 8.5 kg of tiger
prawns, comprising 37 large sized specimens, ranging
in size from 229-255 mm for males and 261-363 mm for
females. Two specimens, both females in early matur-
ing state, measuring 342 mm and 363 mm in total length
and weighing 390 and 440 g in fresh condition respec-
tively, appear to have the largest recorded size for the
species from its natural habitat,

The largest specimens has been deposited in the
reference collection (Reg. No CMFRSC - CD - 121) of
Crustaccan Fisheries Division of CM.F.R. Institute,

* Prepared by : Vinay, D. Deshmukh and A. D. Sawant, Bombay Rescarch Centre of CMFRI Bombay - 400 023.



Cochin. The following observations were made on the
morphometric and other characteristics of the largest

specimen.

1. Total length of the prawn (from the tip of the
rostrum to the tip of the telson} ... 363 mm.

2. Carapace length (the distance between the
post orbital marginand the median posterior margin of
the carapace} .. 106 mm.

3. Rostrum: Sigmoid, with 8 dorsal and 3 ven-

tral teeth. It extends slightly beyond the tip of the -

antennualr peduncle. Adrostral carina reaches to the
epigastric teeth and the post rostral carina with fceble
indication of sulcus, carina reaching the posterior edge
of the carapace.

4. Carapace: Uniformly glabrous with well  de-
veloped antennal and hepatic spines.  Gastro-frontal
groove is absent.  Gastro-orbital carina occupics 3/7
distance between post - orbital margin of carapace and
hepatic spine. Hepatic carina is prominent, almost
horizontal and distinctly separated from the basc of an-
tennal carina,

5. Antennule: Antennular flagella banded, sube-
qual and distinctly longer than the peduncle.

6. Maxilleped HI: Endoped extends much beyond
the tip of the basal segment of the antennular peduncle.
Dactyle of endoped is 2/3 length of propodus.

7. 1V Pereopod: Surpases the length of the first
percopod.

8. V pereopod : Without exopod.

9. Abdomen: Glabrous, carination startson the 1/
3 of the 4th somite

10. Telsor: : Unarmed and pointed.

11. Thelycum : With lateral plates forming tumid
lips, anterior process concave and the posterior process
subtriangular, partly inserted below the thelycal plates.

12. The specimen shows brownish body with
dark brown, blue and cream-ycllow transverse bands
on the abdomen. Antennae reddish brown, antennules
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TABLE 1. Length and weight characteristics of
P. Monodon recorded earlier

Length of Reference

P. Monodon (mm)

Weight
(g)

337

Miquel, 1984. FAO
Species Identifica-
tion Sheet. Western
Indian Ocean, Vol 6.

Mohamed, 1969.
CMFRI Buii,, 14:
68 - 69.

Holthuis 1980. FAO
Fish Synopsis (125},
Vol 1, 261 pp.

Hall, 1962. Fish
Publ. Coiln. London,
17:220 pp.

Greyetal., 1983. A
Guide to Australian
Penaeid Prawn, 64

PP-

Motoh and
Kurunuma, 1980.
Field Guides: Edible
Crustacea Philip-
pines, 20 pp.

337

336 130

71.8* 150.9

336 150

270 240

290 270 Aravindakshan
and Karabhari,
1985. Sicence and
culture, 51:

410 - 411,

* Carapace length.
banded while pleopods with crimson borders.

Length and weight records of the species from
India and other parts of the world are given in Table
1. Itis scen that the present size as well as the weight
are the highest so far recorded for the species. P
morodon is the largest penacid prawn known. Among
the non-penaeid ‘giant river prawn’, Macrobrochium
rosenbergii DeMan is the largest known specics but the
maximum recorded size of it is 340 mm. Therefore,
the present recorded size of P, monodon appears to be
the largest not only for the penaeid prawns alone but
for all other specics of prawns.
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GUIDE TO CONTRIBUTORS

The articles intended for publication in the MFIS should be based on actual research findings on
leng-term or short—term projects of the CMFRI and should be in a language comprehensible to the lJayman.
Elaborate perspectives,material and methods, iaxonomy, 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 or industey are acceptable, Self-speaking photographs may be profusely
included, but histograms should be carefully selected for easy undersianding to the non-technical eye.
The write-up should not be in the formatof a scientific paper. Unlike in journals, suggestions and advices
based on tested research resulis 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. Any article intended for MFIS should not exceed 15pages typed in double space
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