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IMPACT OF RING NET ON THE MACKEREL FISHERY AT CALICUT
T. M. Yohannan and M. Sivadas
Research Cenire of C. M. F. R, 1, Calicut - 673 005

In Calicut, the pattern of indigenous fishing
is undergoing fast changes ever since the intro-
duction of outboard engines in 1984- '85 season.
The reports by Yohannan and Balasubramanian
{Mar. Fish. Infor. Serv., T & E Ser., 98, 1989) and
Sivadas and Balasubramanian (Ibid., 86, 1989)
have given an overall picture of the changes in
the craft and gear. With the introduction of
outboard engines, the traditional dug-out canoes
were replaced by plank-built boats with transom
stern for effective use of engines. Subsequently,
many of these boats were coated with flbreglass.
In September, 1988, ring nets were introduced
here which slowly made other fmportant gears,
that were in operation, obsolete. The effect of
these changes in the mackerel fishery is dis-
cussed based on the data coliected from Vellayil,
Calicut, for the period from 1984-'85 to 1991-°92,

Effort : Fig. 1 shows the annual effort by
different gears at Vellayil. Pattenkolli dominated
the scene Hll 1987-'88 followed by Ayilachalavala
and Nethalvala. In 1988-'89 ringnet operations
started, resulting in gradual reduction in effort by
other gears. Mathichalavala and Nethalvala
almost disappeared from the scene by 1989-'90.
Pattenkolll which was dominating the mackerel
fishery before 1988-'89 also disappeared after
some sporadic operations in 1989-'90. Only
Aytlachalavala remained though their operations
were seasonal. Ring net operations which started
iIn 1988-'89, reached a peak in 1989-'90. But
sbsequently it also showed a declining trend,

Man power : On an average, the manpower
employed per trip by Patlenkolli and Nethalvala
is 16 each, in Ayilachalavala and Mathichalavala
it s 3 each and in ringnet the manpower is 20.
Total manpower employed by different gears
during different years is shown in Fig. 2. During
the pre-ring net period, Pattenkolli employed
maximum manpower followed by Nethalvala.
Though the number of Ayillachalavala operations
exceeded that of Nethalvala during almost all the
years, the manpower employed was much less
than that of the latter. In the post-ring net
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Fig. 2. Manpower employed by different gears at Vellayil.




period, the maximum manpower was employed
by ring net eventhough it was less than that of
Pattenkolli,. The manpower employment by other
gears became very insignificant. Changes in the
manpower employment by all the gears together
is shown In Fig. 3. It is interesting to note that
the manpower employed by the gears at Vellayil
decreased sharply from 1986-'87 with the lowest
figure In 1991- '92. In 1985-'86, Pattenkolli
employed the maximum manpower (71280)
whereas during 1988-'90 when there was peak
effort by ring net, the manpower employed was
only 47360.

Mackerel catch

Total mackerel catch by all the gears
together during different seasons is shown in Fig.
3. It ranged from 250 tonnes in 1984- '85 to 1698
tonnes in 1989-'90. The sharp increase in the
catches after the introduction of ring net is
evident. But after the peak in 1989-'90, there was
a steady decrease till 1991-'92,

The mackerel catch by different gears is
shown in Fig. 4. During the pre-ring net perlod,
Pattenkolli was the dominant gear in the mackerel
fishery, With the introduction of ring net,
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Fig. 4. Mackeral catch by different gears at Vellayil.

Patterikolli became insignificant and in the post-
ring net period, the mackerel landing was almost
fully contributed by ring net.

When the average manpower and catch was
considered, it was seen that during pre-ring net
period, 22757 manpower brought 356 tonnes of
mackerel whereas during post-ring net perfod,
16684 manpower brought 970 tonnes of mackerel
with a catch per manpower of 15.63 kg during
the former and 58.14 kg during the latter perfod.

General remarks

With the introduction of ring net, there was
considerable improvement in the mackerel fishery
especially in 1989-'90. The catch, effort and
CPUE of ring net during different seasons are
given below :- '

Season 1988-'80  1989-'00 1990-01 1991-'92
Effort 2003 2368 1646 1499
Catch (tonnes) 279 15566.9 1146.9 393.2
CPUE ftonnes) 0.14 0.66 0.70 0.26

From the above, it could be seen that
maximum effort was expended in 1989-'90, But
in 1990-'91, both the catch and effort were less
than that of 1989-'90, However, the CPUE was




the highest. Hence, the decrease in the catches
was the result of decrease of effort which was due
to a communal clash in 1990 at Vellayil. In 1991-
'92, the effort and catch decreased further with
a low CPUE indicating poor availability of the fish,
Still both the average catch and catch per
manpower of ring net is far greater than other
gears. Another interesting observation is the
reduction in the total manpower in the mackerel
fishery. The total manpower employed in the
fishery decreased sharply from 1986-'87 and in
1989-'90 when there was peak landing, the
manpower was less than half of that employed

during 1986- ‘87. These observations prove that .

ring net is the most efficient of the gears employed
in the mackerel fishery at Vellayll. The disap-
pearence of Patteniolli and Nethalvala also
support this,

In this connection, it is also pertinent to
mention some of the problems associated with
the operation of ring net. Since the gear is
cumbersome, the fishermen go for fishing only if

they are sure of the catch. The craft, Chundan
vallam is more prone to capsize in bad weather
and hence the operations are restricted to calm
weather, These factors are also some of the
reasons for the decrease in effort. The gear
Aytlachala vala being handy and the manpower
requirement much less, the operation of this gear
still continues. :

Another impact after the operation of the
ring net s the shifting of landing places according
to convenience. Earlier there were specific
landing centres for the artisanal gears and the
landing time was also more or less constant. Now
there is no specific landing place and no
particular landing time.

Due to the small mesh size of ring net and
their better efficlency, the gear can cause
overfishing and hence the fishery has to he
watched closely in the coming years, The gradual
decrease in the mackerel catch from 1990-'91 is
a pointer to this,




PEARL PRODUCTION IN RELATION TO THE GRAFT TISSUE
IN THE PEARL OYSTER PINCTADA FUCATA (GOULD)

T. 8. Velayudhan*, A, C, C. Victor, 8, Dharmaraj and A, Chellam
Tuticorin Research Cenire of CMFRI, Tuticorin - 628 001

Introduction

In the production of cultured pearls, a small
plece of mantle from a donor oyster imown as
graft tissue is implanted into recipient oyster
along with a shell bead nucleus. The outer
epithellum of the pallial tissue of the grafted
mantle plece secretes the nacreous substance
over the nucleus, resulting in the formation of
pearl. It is of interest to know which region of the
mantle gives good quallty pearls and also higher
production rate. The resulits of a study conducted
in the Indian pearl oyster Pinctada _fucata (Gould)
on this aspect are dealt in this paper.

How the experiment was done?

The graft tissue was prepared and im-
planted along with nucleus in the gonad in front
of the intestinal loop. The mantle tissue from 4
areas namely anterior (a), posterior (b), middle (c),
and central (d), regions were used (Fig. 1).
Anterfor pallial mantle piece was used in 25 pearl
oysters and the size of the nucleus was 4 mm.
A total of 50 oysters were planted with graft tissue

drawn from the posterior mantle of which 25 were
implanted with 3 mm and the remaining 25 with
4 mm nuclel. A total of 265 pearl oysters were
implanted with graft tissue taken from the middle
of the pallial mantle of which 88 oysters were
implanted with 3 mm nuclei, 108 with 4 mm
nuclel, 53 with 5mm nuclet and 16 with 6 mm
nuclel, For the central mantle, the graft tissues
from the vicinity of adductor muscle and below
the hinge line was selected. A total of 48 pearl
oysters were grafted with central mantle of which
12 were implanted with 3 mm and the remaining
36 with 4 mm nuclei. The implanted oysters were
reared at a depth of 5 m in the C.M.F.R.L pearl
oyster farm located in the Harbour at Tuticorin,
for periods varying from 47-454 days (Table 1}.
Periodic farm maintenance work such as cleaning
of cages, removal of foulers, borers, predators etc.
was done. The percentage of pearl production was
calculated based on the total number of im-
planted oysters harvested at the close of the
experiment. The pearls were graded Into A, B, C,
and D categoried based on quality (Table 1).

* Present address: C. M. F. R Insttute, Cochin - 682 031.




Tante 1. Detalls of pearls produced in relation to the area of mantle tissue used

Date of No. of Graft Duration of Surviving No. of 9% of pearl  *Quality and percentage
implantation oysters tissue used culture oysters pearls production of pear]l production
implanted  from (days) A B c D

10-08-1988 25 Anterior 324 13 1 7.69 - - - 100.00
mantle

10-10-1988 50 Posterior 75-263 26 10 38.40 _— 60.00 30.00 10.00
mantle

16-10-1988 265 Middle 47-454 88 89 50.28 13.48 23.60 40.45 2247
mantle

16-07-1988 A8 Central 300 17 o 52.94 — 33.33 68.87 -—
mantle

* Top perfectly round with good lusture ‘A’

Perfectly round with one flow or blemish and with good lusture B
Wild shaped or half good and half bad or partially coated apherical; could be polished 'C'.
Rejects, all the malformed and badly coated that could not be used; nucleus could be extracted by processing ‘D'

graft tissues

NG ad

Socon
A TS
marginal mantle

|
Fie :Zi)g:ntcrior pallial mantke, [b) Posterlor pallial mantle,
(c} Middile pallial mantle, (d) Central mantle region,
() Adductor muscler. The right mantle is completely
removed to show the nucleus (n) implanted in the 'A’
positon of the gonad.

t mantle of pear] oyster with adductor muscle.

Findings and conclusions

Anterior mantle: Only one d quality pear] (7.69%)
was formed. :

Postertor mantle:. Among the oysters which
received the graft tissue from this region, 38.40%
of them have yielded pearls. The B, C, and D-
groups accounted for 60, 30 and 10 respectively.

Middle mantle: Examinaton of the oysters which
recetved the mantle tissue from this region
showed that pear} production occurred in 50.28%.
The A, B and C grades accounted for 13.48, 23.60
and 40.45 per cent respectivly.

Ceniral mantle: A total of 52.94% pearls resulted
in the oysters which recetved graft tissues from
this region. B - group pearls formed 33.33% and
C - group 66.67%,

This study showed that the middle region
of mantle when used as graft tissue resulted in
not only high percentage of pearl formation
(50.28%) but also, the marketable pearls (A, B
and C - groups) accounted for 77.53% of the total
pearls produced. The A - group pearls which
command high market value were produced only
in this case. The ceniral mantle also gave a high
percentage (52.94) of pearls but A - group pearls
were absent. The other two regions gave low yleld
(7.69 to 38.409%) of pearls. It 1s suggested that the
graft tissues from the middle region of the mantle
is most suitable for producing good quality
pearls.




NEED FOR CONSERVATION OF ECONOMICALLY IMPORTANT SEAWEEDS
OF TAMIL NADU COAST AND TIME-TABLE FOR THEIR
COMMERCIAL EXPLOITATION

N. Kaliaperumal and 8. Kalimuthu
Regional Cenfre of CMFRI, Mandapam Camp - 623 520

Seaweeds or marine algae are primitive
plants and they constitute one of the commer-
clally important marine living resources. They
grow in the littoral and sublittoral region upto 20
or 25 m depth in the sea and also in the estuaries
and backwater areas. They belong to four groups
namely green, brown, red and blue-green algae
based on the kind of pigments present in them
and their morphological and anatomical charac-
ters.

The phytochemricals such as agar,
carrageenan and sodium alginate are extracted
from the seaweeds and they are used as gelling,
stabilizing and thickening agents in food, confec-
tionary, pharmaceutical, dairy, textile, paper,
paint and varnish industries. Many protein-rich
seaweeds such as Ulva, Enteromorpha, Caulerpa,
Codium and Monositroma (green algae); Sargas-
sum, Huydroclathrus, Laminaria, Undaria,
Macrocystis {brown algae}; Porphyra, Gracilaria,
Eucheuma, Lawrencia and Acanthophora (red
_algae) are used for human consumption in the
form of soup, salad, curry etc. Jelly, jam,
chocolate, pickle and wafer can be prepared from
certain seaweeds. Marine algae are also utilised
in different parts of the world as animal feed and

fertilizer for land crops as they contain more than

60 trace elements, carbohydrate, iodine, bromine,
vitamin and certain antibiotic substances.

About 700 species of marine algae have
been reported along the east and west coasts of
India (from the centres indicated in Fig. 1 and 2),
Lakshadweep and Andaman-Nicobar. From the
seaweed resources survey carried out by the
Central Marine Fisheries Research Institute and
other research organisations in different parts of
Indian coast, it is estimated that the total
standing crop of all seaweeds in Indian waters is
more than one lakh tonnes {wet wt.) consisting
of 6,000 tonnes (wet wi) of agar ylelding
seaweeds and 16,000 tonnes (wet wt.) of algin
ylelding seaweeds. '

The important and commonly occurring
agarophytes in different localities of Indtan coast
are Gelidiella acerosa, Gelidiella spp, Gracilaria
spp. Gelidium spp. and Pterocladia heteroplatos.
Among the red algae, only Gelidiella acerosa,
Gracillarta edulis, G. corticata var. corticata, G.
Joliffera and G. verrucosa are avallable In
exploitable quantities, Species of Sargassum,
Turbinaria, Cystoseira, Hormophysa, Spatoglos-
sum, Roserwingea, Chnoospora are the important
algin yielding seaweeds of Indian waters. Among
the brown algae, Sargassum, Turbinaria, Cysto-

Tranquaber of

Fig. 1. Places along the soulh cast coast of India where
scaweed resources arc avajlable for exploitation.
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Fig. 2. Centres along the west coast and north east coast
where seweed is available.

seira and Hormophysa grow in harvestable
quantities. The carrageenan yielding red alga
Hypnea also occurs in exploitable quantity at
various parts of the coastline.

At present in India, the seaweeds are used
as raw material only for the production of agar
and sodium alginate. There are about 25 actively
functioning agar and algin industries situated at
different places in the maritime states of Tamil
Nadu, Kerala, Andhra Pradesh, Karnataka and
Gujarat. Now the red algae Gelidiella acerosa,
Gracilaria edulis, G. crassa, G. foliifera and G.
verrucosa are used for agar manufacture and

T

Fig. 3. Gelidiella acerosa.

Fig. 4. Gracilaria edulis.

brown algae Sargassum wightii, S. ilicifolium, S.
myriocystum, Turbinaria conoides, T. ornata and
T. decurrens for sodium alginate. All these
seaweeds are harvested since 1966 only from the
natural seaweed beds occuring in the southern
Tamil Nadu coast from Rameswaram to
Kanyakumari (Fig. 1). The data collected by the
CMFRI on the seaweed landings of Tamil Nadu
for 13 years from 1978 to 1990 show that the

Fig. 5. Gracilaria crassa.



Fig. 6. Gracilaria folifera.

guantity of agarophytes landed ranged from 248
to 883 tonnes (dry wt.) and alginophytes from 651
to 5537 tonnes (dry wi.) depending on the
availability of seaweeds in the natural beds and
raw material requirements from the seaweed
industries.

Since 1980, many agar and algin manufac-
turing seaweed industries are coming up in India.
As the demand for raw material of agar ylelding
seaweeds is more and their natural resources are

less, the agarophytes Gelidiella acerosa and

Gracilaria edulis are being over exploited. Be-
cause of the extensive and unrestricted commer-
cial harvest of these seaweeds throughout the
year, there is depletion in the stock of these red
algae from the natural beds in Mandapam area
during recent years. So it is necessary to

Rg 7. Gracilaria corticato.

Fig. B. Hypmea musciformis.

Fig. 9. Sargassum wightil



Fig. 10. Sargassum dicifolium.

conserve the natural stock of these two agar
yielding seaweeds by adopting rational way of
commercial exploitation. The natural resources
of algin ylelding seaweeds Sargassum and
Turninaria in Tamil Nadu coast are adequate. As
at present only about 50% of the standing crop
of these plants is utilised, there is no paucity of
raw material for algin production.

In order to conserve the natural stock of the
commercially important agar and algin yielding
seaweeds of Tamil Nadu coast and also to get
consistant crop year after year, the seaweed
collectors have to follow a suitable time-table as
given in Table 1 for commercial exploitation of
these seaweeds. This will ensure the regeneration
and regrowth of the seaweeds by vegetative and
reproductive growth to harvestable size plants for
the next harvesting season by means of giving
sufficfent interval between successive harvests. A
single harvest In a year is recommended for some
years for Gelidiella acerosa and Gracilaria spp.
However, in areas where there are rich growth of
these seaweeds, harvesting may be practised

twice in a year as given in Table 1. The resources
of G. corticata var. corticata is available in
exploitable quantity and it is wasted without any
utilisation. Hence this red alga may also be
harvested and used along with Gelidiella acerosa
and other Gracilaria species. Similarly Gractlaria
verrucosa occurring abundantly in the estuaries
and backwaters of Madras, Chengai-MGR, South
Arcot, Tanjore and Ramnad districts may be
harvested during its peak growth period and
utilised for agar manufacture.

From the studies made by the CMFRI on the
ecology, biology. chemistry and effect of repeated
harvesting on the growth of commercially impor-
tant seaweeds of Mandapam area, it is evident
that the plants of Sargassum and Turbinaria
harvested during their peak growth period,
generally from October to December/January,
give maximum yield of sodium alginate with high

Fig. 11. Sargassum myriccystunt



TABLE 1. Time-table for commercial harvest of economically important seaweeds from Tamil Nadu coast

Seaweed Places of occurrence . Perlod of Peak growth  Suitable period
species occurrence petiod for harvest
Agaropbytes
Gelidiella acerosa Gulf of Mannar islands, Rameswaram, Pamban, Throughout  January to January-March
Mandapam, Seeniappa Darga, Pudumadam, the year March & &
Kilakkarai, Ervadi and Manapad July-Sept, July-September
Gracllaria edulis Gulf of Mannar islands, Rameswaram, -do- January to January-March
Pamban and Mandapam April & &
Aug.-Sept. Auguast-September
G. crassa Gulf of Mannar istands, Rameswaram, Pamban, ~do- ~do- -do-
_ Mandapam, Seeniappa Darga, Kilakkaral
G. foliifera Gulf of Mannar islands, Rameswaram, Parnban, ~do- -do- -do-
Mandapar, Tuticorin, Idinthakarai, Kovalam
and Muttam
G, corticata var. Mandapam, Seenlappa Darga, Pudumadam, ~do- June-Sept. June-August
corticata Kilakkarai, Tuticorin, Manapad, Idinthakarai, & &
Madmas (Kovalam) and Mahabalipuram Nov.-Dec. Novernber-Dec.
G. verrucosa Pulicat, Madras (Muttukadu), Paramankent, Kada- Match to May-Aug. May-Aug,
Cuddalore, Thirumullaivasal, Tranquebar, November :
Athankaral, Mandapam, Rameswaram and
Tuticorin (Puuakayal)
Alginophytes
Sargassum wightti Gulf of Mannar islands, Rameswaram, Pamban, Throughout Oct.-January Oct.-Dec.
Mandapam, Seeniappa Darga, Pudumadam, the year -
Kilakkarai, Ervadi, Tuticorin, Tiruchendur,
ldinthakara), Kovalam, Muttam and Madras
8. myriocystum Gulf of Mannar islands, Rameswaram, Pamban, -do- May-Aug. May-August
Mandapam, Pudumadam, Kilakkaral, Ervadi,
Tuticorin, Manapad, Idinthakarai and Kovalam
S, ftetfelium Gulf of Mannar islands, Mandapam, Seeniappa -do- July-Oct. July-Sept.
Darga, Pudiunadam, Tuticorin and Madras
Turbinaria conoides Gulf of Mannar islands, Pamban, Mandapam, -do- Oct.-Dec. Oct.-Dec,
Kiakkaral, Ervadi, Manapad and Tuticorin
T. omata Gulf of Mannar islands, Pamban and Mandapam -do- Sept.-Dec. Oct.-Dec.
T. decurrens Gulf of Mannar islands, Pamban and Mandapam -do- Nov.-Feb, Dec.~January
Carrageenophytes
Hypnea musciformis Gulf of Mannar islands, Rameswaram, Pamban, ~do- Oct.-March Dec.-March
Mandapam, Seentappa Darga, Kialkkarai,
Ervadi and Tuticorin
H. valentice " Pulicat, Kalpakkam, Kadapakkar, Gulf of -do- Nowv.-April January-March

Mannar islands, Rameswaram, Pamban,
Mandapam, Seeniappa Darga, Pudumadam,
Kilakkarai, Ervadi, Tuticorin, Manapad,
Idinthakarai, Kovalam and Muttam




Fig. 12. Turbinaria conoides.

viscosity. Hence the algin industries should
collect Sargassum wightti, Turbinaria conoides, T.
omata and T. decurrens during October-Decem-
ber/January and Sargassum myriocystum and
S, {ilicifolium during May-September and keep
them in stock for the rest of the year for sodium
alginate production. In recent years many algin
industries do not follow this procedure and they
exploit the young plants of these species during
the period May to August. This results not only
in the low yield of sodium alginate with poor
viscosity, but also in the depletion of stock of
these seaweeds and denudation of seaweed beds.
The carrageenan ylelding red algae Hyprnea mus-
ctforrnis and H. valentige occur abundantly in the
Gulf of Mannar islands, nearshore areas, estuar-
ies and backwaters in different localities of Tamil
Nadu coast (Table 1), This potential resource

10

Fig. 14. Turbinaria decurren»



TABLE 2. Occurrence of agar, carrageenan and algin yielding seaweeds tn other paris of Indian coast

Turbinaria conoides
T. ornata

T. decurrens
Cystoseira trinodis

Hormophysa triquetra

Carrageenophytes

Hypnéa musciformis

H. valentice

Seaweed Places of occurrence

Agarophytes

Gelidiella acerosa Okha, Dwarka. Porbandar, Diu, Veraval, Lakshadweep and Andaman-Nicobar

Gractlaria edulis Lakshadweep and Andaman-Nicobar

G. crassa Andaman-Nicobar

G. corticata var., Dwarka, Bombay, Karwar Goa, Tikkotl, Quilon, Varkala. Viz:hlnjam

corticata Visakhapatnam and Andaman-Nicobar

G. folilfera Gopnath, Okha, Bombay, Tikkoti and Andaman-Nicobar

G, verrucosa Okha, Bombay, Goa, Chilka and Andaman-Nicobar

Alginophytes |

Sargassum wightit Bombay. Goa, Alleppey, Vizhinjam and Andaman-Nicobar

S. tenerrtmum - Gulf of Kutch.IOkha. Dwarka, Bombay, Goa, Karwar, Visakhapatnam and
Andaman-Nicobar

S. myriocystum Andaman-Nicobar

8. ilictfolium Bombay, Goa, Karwar, Visakhapatnam and Andaman-Nicobar

S. cinereum var, Gulf of Kutch, Bombay, Goa, Karwar and Vizhinjam

berbertfolia '
8. johnstontl Okha
S. vulgare Dwarka, Okha and Visakhapatnam
S. duplicatum Lakshadweep and Andaman-Nicobar

Lakshadweep and Andaman-Nicobar
Dwarka, Lakshadweep and Andaman-Nicobar
Andaman-Nicobar

Okha, Dwarka and Bombay

Okha and Andaman-Nicobar

Gopxiath. Okha, Dwarka, Bombay, Goa, Karwar, Visakhapatnam, Lakshadweep

and Andaman-Nicobar
Bombay, Tikkotl, Vizhinjam and Lakshadweep

11




could be utilised for the production of car-
rageenan in our country.

Some precautions should be taken by the
fishermen while collecting the seaweeds during
the peak growth periods. The regeneration of the
seaweeds continues as long as the basal remmants
of the plants are intact with the substratum.
Hence harvest should be made by pruning the
plants leaving the basal part instead of removing
the whole plants. The other seaweeds growing
in the vicinity of harvesting species should not be
removed. This will affect the ecosystem of the
seaweed beds making 1t devoid of vegetation.

The commercial exploitation of seaweeds is
concentrated for years together only along Tamil
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Nadu coast. The agar ylelding seaweeds Gelidi-
ella acerosa, Gracllaria edults, G. crassa,
G. corticata var. corticata, G. foliffera and
G. verrucosa and algin ylelding seaweeds Sargas-
sum spp. Turbinaria spp, Cysloseira irinodis and
Hormophysa friguetra occur in exploitable quan-
tities at various parts of Indian coast other than
Tamil Nadu and also in Lakshadweep and
Andaman-Nicobar (Table 2)., Attempts must be
made by the seaweed based industries to exploit
these seaweeds during the maximum growth
pertods from their places of occurrence in order
to meet the raw material requirements and also
to conserve the economically important seaweeds
growing in Tamil Nadu coast.




CLAM FISHERY OF NORTH VEMBANAD LAKE
V. Kripa and Mathew Joseph
Cenitral Marine Fisheries Research Institute, Cochin - 682 031

Clams form an important group of molluscs
inhabiting estuaries, backwaters and other aquatic
habitats. They are mostly sedentary which
makes their fishing easy. Eventhough clam meat
is rich in protein, it is relished by only a small
section of the society. However, it Is used in
prawn hatcheries as feed for broodstock and also
as poultry feed. Recently clam meat is gaining
popularity as supplementary feed in semi-
mtensive prawn farming, Clam shell which is
rich in calcium carbonate i1s extensively used in
the manufacture of paper, chemicals, poultry
feed, polyfibre and cement. It forms the main
source of raw material in lime based industries.

Area of study

Vembanad lake, extending from Azhikode in
north to Alleppey in south (90 km N-S) with a
water spread of 300 sq lkm has rich clam
resource. This article deals with the results of
investigations carried out on clam resources and
its fishery in the northern part of Vembanad lake,
covering the region from Azhikode in the north
to Chellanam in the south. There are two
permanent passages to the Arablan Sea, one at
Cochin and the other at Azhikode (Fig. 1).
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The survey

A preliminary survey was conducted in
1987 to collect information on the clam fishing
and landing areas. Depending on the magnitude
of fishery, clam landing centres at Nettur,
Chellanam, Maliankara and Munambam were
selected for studying the fishery of Villorita
cyprinoides, Meretrix casta and Paphia
malabarica. Monthly samples were collected and
analysed for studying the level of exploitation,
seasonal abundance and price structure of
catches. Detailed study was also made to
understand the fishing method, marketing and
utilization of these clam resources. These
observations were made during the period from
1989 to 1991 on V. cyprinoides and from 1987
to 1989 on M. casta and P. malabarica.

Observations

Villorita cyprinoides, locally known as
“Karuthakakka” (black clam), Meretrix casta or
yellow clam and Paphia malabrica “Poovankakka”
are the main clam resources of the area studied.
These showed clear zonation pattern in distribu-
tion. In addition to these. Modiolus sp. is also
exploited in a limited scale and used as manure
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Fig 1. Map of north Vembanad Lake ,

for coconut palms and as poultry feed.
Fishery of Villorita cyprinoides

V. cyprinoides formed the predoinlnent- -

clam resource, contributing to 80% of the clams
exploited, inhabiting the upper and middle
portions of the estuary covering an area of 200
ha where the salinity did not exceed 28-29%o
Dense settlement of this clam was noted in the
prawn culture flelds of Vypin Island and neigh-

bouring places
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Fishing method

Traditional clam fishermen collect the
clams during low tide by diving and gathering
them into a scoop net. The scoop net is shaken
well to remove sand and silt particles before
emptying the clams into the canoe. Fishing is
done for four to five hours till the canoe is full,
On an average 40-60 kg of clam is fished per by
day a single clam fisher. In shallow arcas where
the depth is less than half a metre, fisherwomen
as well as children handpick the clams during low
tide. Fisherwomen harvest the clams from deeper
area where the depth is less than one and haf
meter by a different method. First they identify
or locate a clam bed by their feet, The clams in
that area are accumulated in a particular spot
and pushed into a basket by their feet without
diving. The clams thus collected are emptied into
the canoe,

Fishing season

During the period April 1989 to March 1991
an estimated total of 200 t and 377 t of clam were
landed at Chellanam and Nettur (Fig. 2). Clam
fishing was done throughout the year with peak
fishing during January to May. At both the places
average maximum Janding of 13 t and 30 t was
In May and minimum landing of 3 t and 4 t in
August. The number of fishing days varied from
10 each in August-September to 27 in May. The
heavy southwest monsoon hinders clam fishing
activities in June-July and in August-September
some fishermen as well as fisherwomen go for
paddy harvesting/sowing etc. which is more
renumerative,

Clams of length 11 to 41 mm contributed
to the fishery (Fig. 5). During September-October
1990, two to three tonnes of seed clam of size
8 to 15 mm were exploited In the Nettur-
Panangad area. Some fishermen sorted out the
seed clams and stocked them in the adjacent
backwater. They were grown for two to three
months ‘and then harvested. In general it was
noted that large sized clams occurred in the

fishery at Nettur while at Chellanam, clams below

35 mm contributed to the fishery. During April .
1989 to May 1990, 58.4% of the clams harvested

at Nettur were above 25 mm while only 35.2% of
the clams harvested were above this size at Ch-

ellanam.

Utilisation

The clams harvested are boiled for five to
ten minutes in large aluminfum vessels. The
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Fig. 2. Average monthly catches of Villorita cyprinoides
landed at Nettur and Chellanam during 1688-'91.

boiled shell-on clams are shaken well in a small
basket to separate the meat from the shell, The
meat thus removed is sold in the local market on
the same day at Rs. 3 to 5 per kg. The shells
accumulated are later sold as raw materials to
Industries at Rs. 4 per 10 kg. The entire
fisherman family irrespective of age and sex
participates in all the activities from clam fishing
to clam marketing. If the quantity of the clam
harvested is large, part of it is stocked in the
adjacent backwater and the meat removed only
the next day. Recently the meat of V. cyprinotdes
1s used widely as supplementary feed in the semi-
intenstve prawn culture farms. In the Nettur-
Panangad area it is gaining popularity as duck
feed also.

Fishery of Meretrix casta

Locally known as “Manjakakka"” this is the
second dominant clam species of north Vemba-
nad lake. Scattered beds of this clam are located
near Azhtkode barmouth and towards the inte-
- rior, upto Maliankara covering about one square
kilometer area. Near the barmouth, M. casta
formed mixed population with Sunetta scripta.
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Fig. 3. Monthly catches of Meretrix casia at Maliankara

during 1087-'88. _
However, towards the interfor #t formed single
species population,

Fishing method

Fishermen efther singly or in groups of two
or four reach the clam bed in large canoes of 11.5
m length, or in small canoes of 7.5 m length. A
hand operated dredge with a long wooden handie
attached with a rectangular iron frame with iron
spikes is used for fishing. A nylon net is attached
to this iron frame. The hand dredge is dragged
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Fig. 4. Monthly catches of Paphia malabarica at Munambam
during 1987-'88,

along the clam bed and the clams collected in the
net are emptied into the canoe. Fishing is done
usually during low tide for about four to five
hours, In each hoat about 100 to 150 kg of clams
are collected per day. Unlike the fishery of V.
cyprinoides, M. casta fishing is done mainly by
fishermen. Fisherwomen take part only in the
marketing,

Fishing season
Fishing is done mainly during January to

May. The turbulent nature of the backwaters.

caused by the fishing of Periyar river water
hinders fishing activity in the monsoon.

Clams of length 4 to 36 mm contribute to
the M. casta fishery (Fig. 6). However, 85.3% of
the clams harvested are of the size range 19-27
mm. During the period June 1987 to May 1988,
174.6 t of M. casta was harvested {Fig. 3). Of this
18.6, 69.1 and 86.9 t contributing to 10.6, 39.6
and 49.8 per cent were landed during the
monsoon, postmonsoon and premonsoon respec-
tively. Minimum clam landing of 3.2 t was noted
in August and maximum of 25.0 t in April-May,
indicating considerable variations in the catch.
The catch/person varied from 15 kg in June to
25 kg in April-May period. The effort was mintmal
in monsoon as only ten fishermen were employed
in clam fishing while in the following months the
number of fishermen actively engaged in clam
fishing rose to 40-45.

The clam meat is utilized locally for
gastronomic purpose and as feed for prawn.
Shell is sold for industrial use through agents.

Fishery of Paphia malabarica

P. malabarioa belongs to the group of clams
popularly called “textile clams”. This clam f{s
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fished exclusively for its meat, The shell is very
light and is not used commercially for lime
extraction. Small patches of the clam bed were
observed in the canals and creeks adjacent to
Azhikode barmouth. Mats of Modfolus sp. were

found to occur along with Paphia sp.
Fishing method and season

Local fishermen, women and children
harvest the clam using a scoop net during low
tide. During May 1987 to April 1988 about 5.8
t (Fig. 4) of this clam of length 19-43 mm were
exploited (Fig. 7). Local fishermen havest the
clam for their own use. Maximum landings of
2.66 t contributing to 45.8% of the annual
landing occurred during the premonsoon period -
from February to May 1987, After the monscon
of 1988, in August, the entire clam population
was wiped off. However, it was reestablished after
December 1988. By enquiry it was found that
such type of disappearance of clam population
during monsoon and reestablishment of the same
during postmonscon is a common phenomenon
for P. malabarica.
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Fig. 5. Annual -frequency distribution of Villonita
cyprinotdes during 1989-'91.
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The Vambanad lake is rich tn clam

resources and it forms the source of livelihood of
scveral fishermen. The present study has
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Fig. 7. Annual length-frequency distribution of Paphia
malabarica during 19687-'88,

brought to light that the clam resources though
exploited regularly, are not utilised properly. For
the effective utilization of the clam resources, the
following recommendations are proposed.

1. Development of value added clam meat
product for utilization as human food and
popularisation of the same by extension
activities highlighting its nutritive value,

2. Establishment of clam fishermen co-opera-

. tive soclety to assist the fishermen in

marketing of clams and to attend to thetr
welfare activities.

3.  Culture of clam by simple transplantation
method for preventing stock depletion,




LARGE SCALE EXPLOITATION OF SEA HORSE (HIPPOCAMPUS KUDA)
ALONG THE PALK BAY COAST OF TAMIL NADU

R. Marichamy, A. P. Lipton, A. Ganapathy and J. R. Ramalingam
Regional Centre of CMFRI, Mandapam Camp - 623 520

Concomitant with the recent heavy demand
for the dried seahorse in the intemational export
market and also decline of sea cucumber fishing,
there has been a sudden spurt of fishing effort
towards specific exploitation of sea horse along
the Palk Bay coast of Tamil Nadu. The hitherto
traditional holothurian divers are presently
actively engaged in the collection of sea horse,
which find immediate market with a lucrative
income. The cobservations on this new trend of
exploftation, the catch particulars, the fishery,
the marketing aspects and uses of sea horse are
highlighted in this article.

Fishing grounds, catch and effort

Spectfic diving for sea horse is being carried
out in Thirupalaikudi, Mullimunai, Morpanai and
Thondi areas of Rammad coast (Fig. 1) In
addition, stray catches in trawl nets operated in
deeper grounds are also brought to the procure-
ment centres all along the coast of Ramnad.
There are two species of Hippocampus occurring
in Indian waters, of which H. kuda is more
common in southeast coast of India.

Sea horses are caught by divers, who
depending on the weather conditions set out to
sea by boat in the moring. They select grounds
in the sea with abundant growth of seagrasses,
seaweeds or sponges, and dive to depths ranging
from 4 meters to 8 metres. Usually 8 to 10
persons go out in each boat for diving. Depending
on the clarity of water and other conditions,
diving for sea horse is carried out from 3 to 4
hours. The sea horses, which cling on to the
grasses, seaweeds or sponges using their prehen-
sile tail are collected without much difficulty. A
diver, on an average collects 10 to 30 numbers
of sea horse per day. On observation days, the
catch per effort was estimated at 7 to 10 sea
horses/hour of diving day. Each specimen is sold
to the agents @ Rs. 5 to Rs. 15 per sea horse

depending on size.
Size range
The size of sea horse ranged from 60 to 170
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1

PALK BAY

P
o
Map showing areas along the Ramnad coast of Tamnil

Nadu presently engaged in diving for Sea horse
(Hppocampus spp) resources.

L5
fig. 1.

mm, The observed values were modified to
calculate frequency.

The values were plotted in a graph and the
results thus obtained could be seen in Fig. 2. It
could be noted from the Fig. that the dominant
size of sea horse in the catch ranges from 100
to 129 mm in the freshly caught specimens. The
average weight of the sea horse was 7.86 g and
the mean size of the sample was 110.75+16.07
mm.
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Fig. 2. Size frequency of Hippocampus kuda observed off
Mullimnai.

Among the dried samples, the length group
was found to range between 60 and 120 mm (Fig.
2). The dominant mode was between 80 and 99
mm. The mean length was 86.38 +14.15 mm. The
average weight of dried sea horse was 4.2 g.

Meristric and morphometric characteristics

Data on the different meristric and mor-
phometric characteristics indicate that the sea
horse occurring in these areas belong to the
species Hippocampus kuda (Fig. 3 and 4 and the
Front cover photo).

Biological characteristics

Hippocampus kuda swim in upright posi-
tion and move by vibrating the dorsal fin. They
are found to spend more time anchored to marine
growths by their prehensile tail (Fig. 4). They feed
on minute organisms and plankton which they

Fig. 3. The male and a female of Hippocampus kuda.
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Fig. 4. The sea horse attached to sponge.

observe solemnly and then suck in through the
tiny mouth located at the end of the tubular
snout. As they are slow movers, their survival
depend on their concealment. Sea horse is one
among a few bony fishes which have a fovea
(retinal area of clear vision). They are capable of
moving their eyes independently. The protection
of eggs and young ones is accomplished by the
males. The eggs are placed by the females into
the brood pouch of males and parental care for
the baby fishes is given by the males.

Fishery

The specific fishing of sea horse Hippocam-
pus kuda commenced in June 1992 and contin-
ues actively in the areas indicated in Fig. 1. along
the Palk Bay coast of Tamil Nadu. The diving is
carried out by chank and holothurian (Attai in
Tamil) skin divers. According to the divers (Fig.
5) and fisherfolks of these areas, the sea horse
fishery has come as a boon to them as the attai
season of 1992 was not profitable to them.

The sea horse after their removal from sea



TABLE 1. Monthly catch, effort and landing particulars of Hippocampus kuda along the Palk Bay coast, Ramnad
Name of Centre Number of Number of Catch per Average landing Dried production
boats/day persons/boat person per month (kg/month)
(Numbers) (Numbers)

Thirupalaikudi 10 - 20 8 - 12 10 - 30 20000 80
Morpanai 10 - 15 5- 10 10 - 30 15000 60
Mullimunai 15 - 20 8 - 10 10 - 30 24000 96
Thondi 10 - 12 8 - 12 10 - 30 18000 72

is dried in sun and then sent to Keelakarai for
(Fig. 6) further trading. Observations on dried
sea horse indicate that on drying the samples
retain 53.45% of the body weight (see also Fig.
2). Enquiries from the Keelakarai merchants
indicate that on an average 300 to 400 kg of dried
sea horses per month are exported to Singapore
market by unknown methods. This could
indicate an estimated landing of 600 to 800 kg
of sea horse from this coastal area. The monthly
catch details of four prominant fishing centres
along Ramnad coast are given in Table 1. The
average production varied from 60-96 kg/month

Fig. 5. Divers bring Sea horse and a few gastropods.
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and this trend has been noticed during the
season June - September '92. The prize of dried
sea horse ranges for Rs. 2,000 to Rs. 4,700 per
kg depending on their size. The average revenue
is about Rs. 8,00,000 per month.

Uses of dried sea horse

The dried sea horse is in great demand in
the South East Asian Countries especially in Sin-
gapore and China not only for extraction of soup
which is a delicacy but also for its medicinal
values. Along the Ramnad coast, the dried sea
horse is used as a medicine to arrest the

Fig. 6. A collection of Sea horse landed at Mullumunai



whooping cough in children. For this, the dried

sea horse is first powdered nicely and then heated

in an earthemn pot. After roasting it for sometime,
the contents are taken out and mixed in honey
and administered as medicine. In some places,
along the coast, the dried sea horse is bumnt in
fire, mixed immediately with coconut oil and
applied as medicine on cut wounds. A few aged
fisherfolks informed that regular intake of dried
sea horse powder with honey cures certain form

of ‘asthma’ disease. Although a number of

medicinal uses of sea horses were indicated,
these are seldom practiced in this region. The
present heavy demand of sea horse in foreign
countries could therefore be due to its pharma-
ceutical qualities.

Conclusions

The recent trend of specific diving for sea
horse for catering the export demand may in due
course of time deplete the resource as such. At
present there i3 no regulation of catch. As sea
horses are mostly found attached to sponges,
large quantities of sponges are also dislodged and
thus drifted to shore. Such habitat destruction
may lead the entire fishery to a vanishing point.
Urgent measures are required to educate the
fisherfolks and thereby regulate the optimum

utilisation of resources. The following measures
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are suggested for the judicial expolitation of this
valuable resource and propagation/replenish-
ment of stock by sea ranching,

1.  Research on biological aspects of this little
known group, particularly on food and feeding
habits, attainment of maturity and spawning
behaviour, fecundity, migration, trend of growth,
life history etc. has to be carried out immediately
to suggest plans for organised fishing in the long
run. Efforts should be made to observe the dis-
tribution pattern of this group at different depths.

2. Indiscriminate fishing of under sized and
spawning size specimens and the males carrying
young ones in the pouch should be avoided,

3. Diving in spawning grounds during breed-
ing season has to be controlled.

4.  Stock assessment studies becomes an im-
perative need to see the trend of production and
level of exploitation.

5. Effective fishing methods have to be evolved
like hand picking of beche-de-mer without

damaging the natural ecosystem.
6. An awareness shoukl be created among

fishermen about the value of ecosystem, conser-
vation and management.
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GUIDE TO CONTRIBUTORS

The articles intended for publication in the MFIS should be based on actual research findings on
long-term or short-term projects of the CMFR] and should be in a language comprehensible to the layman,
Elaborate perspectives,material and methods, taxonomy, keys to species and genera, statistical methods and
models, elaborate tables, references and such, being only useful to specialists, are to be avoided. Field keys
that may be of help to fishermen or industry are acceptable. Self-speaking photographs may be profusely
included, but histograms should be carefully selected for casy understanding to the nonstechnical eye.
The write-op should not be in the format of a scientific paper. Unlike in journals, suggestions and advices
based on tested research results intended for fishing industry, fishery managers and planners can be given
in definitive terms, Whereas only cost benefit ratios and indices worked out based on observed costs and
values are acceptable in a journal, ihe observed cosis and values, inspite of their ttansitionality, are more
appropriate for MFIS. Any article intended for MFIS should not exceed 15pages typed in double space
on (colscap paper. _
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