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ARTIFICIAL REEF FOR ARTISANAL FISHERIES ENHANCEMENT - AN ATTEMPT OFF
TRIVANDRUM COAST

P. S. B. R. JaMes anD 8. Lazarus *
Central Marine Fisheries Research Institute, Cochin - 682 031

INTRODUCTION

Several demersal fishes are found to congregate
in the vicinity of submerged objects such as reefs, logs,
ship-wrecks and rock out-crops where plants and
benthic animals flourish than in areas where the bottom
is flatand barren. These communities serve as food for
larger predators. Submerged objects may, at times,
provide shelter and even spawning locations for many-
a-fish. Underwater observations made by divers while
retrieving portions of submerged vessels also report
that such habitats harbour considerable concentration
of fishes .

The use of artificial structures to attract fish and/
or enhance fisheries has long been practiced. Increas-
ing impacts on nearshore fisheries from fishing pres-
sure, habitat loss and pollution have caused fisheries
authorities in coastal areas of the world to consider the
potential for artificial reefs. Artificial reefs and fish
aggregating devices are frequently and successfully
used to create fishing arcas necar artisanal villages in
several nations . Although utilization of artificial
aquatic habitats has occurred for centuries, scientific
description of their function and impact has been done
only recently. In India, Bergstrom (BOBP/WP - 23,
1983) reveiwed the traditional fish aggregating devices
used in the Bay of Bengal. A wmodified artisanal
artificial fish habitat on the Tamil Nadu coast of India
has been described by Sanjeevaraj (Bull. Mar. 5¢i., 44 (2}
1989). A synthetic fish aggregating device-cum-artifi-
cial reef has been devcloped by the Murugappa
Chettiar Research Centre (The Hindu, 22 Feb., 1989).
An artificial reef structure made of automobile tyre
attached to R. C. C. base by M. S. rods is being installed
at Minicoy by the Central Marine Fisheries Research
Institute to study the aggregating behaviour of tuna
live-baits (CMFRI News Letter No. 41, 1988).

The benthic realm of the shelf area stretching
between Cape Comorin and Vizhinjam in the south-
west coast of India has plenty of rocky out-croppings
which harbour rich and varied fauna of fish and the
fishermen are immensely benefited by this favourable

environment. Similarly, the ship-wreck found off
Angengo at a distance of about 10 km from the shore
at 40 - 50 m depth also harbours a variety of fish which
are being exploited by the fishermen of the neighbour-
ing villages. But, as the adjoining area found in
between Panathura and Valia Veli (Fig. 1) being free
from any such out-croppings, the fishermen are de-
prived of the benefits which their counterparts in the
neighbouring arcas enjoy. This has prompted them to
develop artificial reefs, called paars in vernacular, in
that area to make the fish to congregate there. An
attempt is made here to study the impact of such
artificial reefs on the local fisheries and the salient
findings emerged during a study spread over a period
of two years ie., from May. ‘87 to April, ‘89 are
presented here.

The general information given regarding the
first six artificial reefs was collected from the fishermen
who were involved in the construction and manage-
ment of the artificial reefs in the area in the recent past.
Details pertaining to the 7th artificial reef were col-
lected by making direct onboard and shore based
observations. Out of the seven reefs, fishing was done
only in three reefs (Valiyathura, Kochuthoppu-I and
Kochutheppu-Il) and hence the data given here relate
to these three reefs only. Among these the
Kochuthoppu-ll reef was in operation only for one year
from April, 1988. As the landings were brought to
Valiathura landing centre from the reef as well as from
the neighbouring fishing areas, the centre was visited
weekly once and the landings were recorded separately
for the reef as well as for other areas and their total
landings were estimated monthwise. On-the -spot ob-
servations were also made on the fishing in the reef.
Fourteen sampling units, each consisting of a granite
stone weighing 2 kg, (square) bits of tyre, plywood,
asbestose and roof tile tied to a nyion rope (lem
thickness) at 25 ¢m interspace, were placed over the
reef to study the benthic community. Underwater
observations were made on the reef site by scuba
diving,.

* Present address : Vizhinjam Research Centre of CMFRI, Vizhinjam.



Artificial reef construction and managment
Reef construction

Reefs were constructed mostly in the sandy
region ata depth varying from 5 to 27m. Granite stones
of varying sizes were put first on the site selected for
the reef construction so as to form a circular or
rectangular ridge. Over these, concrete rings (Front
cover photo) of 150 ¢m diameter into 45 ¢m height
locally called ‘urai’ used for lining the inner side of
commmunity weclls, were placed. After this, any
locally available unwanted/cheap materials like bro-
ken concrete slabs, worn-out rubber tyres, empty
barrels, up-rooted coconut tree stumps and leaves,
screw pine plants etc,, were placed in an  unorderly
manner over this, so as to provide shade and shelter for
the fish (Fig. 2). Coconut leaves were also used to tie
2 t0 3 granite stones together at the time of loading the
stones to the catamarans. Some reefs are even known
after the material used such as ‘ola paru’ and ‘kaitha
paru’ meaning, reef made of coconut leaves or of screw
pine plants respeetively. The materials were trans-
ported to the reef site by catamarans (non-mechanised).
Sometimes 2 or 3 loaded catamarans are towed to the
reef site by mechanised boats if the distance to the site
from the shore is considerable. After reaching the spot,
the material are dumped by turning the catamaran up-
side-down. As given earlier, seven artificial reefs, as
listed in Table 1, have been diveloped in this region. Of
these the first six were constructed in 1988 by the
Kochuthoppu fishermen by utilising SIFFS funds. Of
the first six listed, two got submerged due to silting and
2 were abandoned due to objection from local fisher-
men; since they were built within the reach of shore
scine operation. The first two in the list were renovated
subsequently and they along with the 7th one, are of
little use as fish congregating device now.

Fishing

Those who were involved in the construction of
the rcef only are allowed to fish from the artificial reef.
There is no float or flag to locate the reef site for fear
of poaching by other fishermen. Eventhough fishing
was done throughout the year in the neighbouring
areas, in the reef environment, it is done only during
the calm season between November and April. The
fishermen venture into the reef only during day time.
Though a variety of gears are employed in the neigh-
bouring areas, only hooks and line (non-mechanised)
are operated in the artificial reefs. ”Achil”, a kind of
hooks and line with hooks varying in size from No. 12
to 8, with artificial baits are used. On bright sunny days
and in clear weather conditions the fishing operations
are found more economical. A single unit goes thrice

a day during the peak season. At a time about 15 to
20 such units are operated at a single reef site. Nor-
mally single manned catamarans of the size 5 m with
4 logs are used for fishing.

Fisheries
Trend in fisheries

Landings realised during the period 1987-'88
and 1988-'89 from the artificial reef environment and-
‘other region’, ie., from Cheriyathura in the south to
Shangumugam in the north are furnished in Table 2. A
perusal of the above table indicates that the landing
during 1987-'88 from the reef environment was only
59.0 tonnes as against 636.0 tonnes from the ‘other
region’. Adrastic reductionin the landing from the reef
environment could be noted during the subsequent
year, ie., 1988-'89, with a total of 24.2 tonnes. In
otherwords, the percentage contribution of fishes from
the artificial reef environment dwindled to 3.6 from 8.5.

The fishing scason in the reef environment lasted
for about 6 months from November in 1987-'88, while
in 1988-'89 it lasted only for 5 months from December.
Peak landing was observed during February in 1987-'88
and in March during 1988-'89. The landing from the
‘other region’, on the contrary, was spread over the
year with peak landing during February and March
respectively for the above two years (Table 2).

Gear - wise contribution

As mentioned earlier, hooks and line operated
from non-mechanised units were in vogue to exploit
the fishes from the reef region. But in the 'other region’,
in additon to the above gear, hooks and line operated
from mechanised craft, shore seine, boat seine and gill
nets were also operated.

Species composition

Fishes like Decapterus dayi, Carangoides
plagiotaenia, Prigcanthus hamrur, Sphyraena sp. Rastrelliger
kanagurta and Nemipterus spp. dominated the catch of
the reef region, while in the ‘other region’ Selar
crumenophthalmus, D. dayi, Auxis rochei, Trichiurus
lepturus, Rastrelliger kanagurta, Euthynnus affinis,
Nemipterus spp. Sarda orientalis and Dussumieria
spp- dominated (Table 3). Among the dominant
groups, fishes such as D. dayi, R. kanagurta and
Nemipterus spp. were common in the catches of both the
regions. The dominance of species like Carangoides
plagiotaenia, Priacanthus hamrur and Sphyraena sp.inthe
reef region shows that the reefs attract both reef
dwelling and demersal forms of fishes as expected.
Fishes like Carangoides plagiotaenia, Lethrinus harak, Selar



Tavis 1. Details of the artificial rezfs constructed off Trivandrum coast

Name of the Location of Year of Depth Distance Materials Remarks
reef the reef construction  (m) from shore used for the
construction
Valiathura reef On the south- 1983 20 Beyond the Coconut tree A local ex- service
{Kaitha Paru} western side of reach of shore stumps, concrete man and the
Valiathura pier seine operation  rings, granite village parish
stones, empty priest supported
barrels and screw the fishermen.
pine trees Renovated once.
Slight fish
aggregation
Kochuthoppu On the south- 1584 18 Beyond the Granite stones Fishermen belo-
reef [ {Ola Paru) western side reach of concrete tub nging to the
of Kochuthoppu shore seine {4x4") used for Vanakkapura
operation salting fish, committee, Re-
coconut tree novated onoce,
stumps and Slight fish
plaited coconut aggregation
leaves
Beemapally reef In between of 1984 10 With in the Granite stones Discontinued
Beemapally and reach of shore and coconut as the shore
Poonthura seine opera- tree stumps seines got ent-
tion angled to the
reef material
Vettukadu reef North - west of 1984 5 Within the Concrete rings, Discontinued as
Kannanthura reach of shore coconut tree the shore seine
seine operation  stumps and fishermen object-
wooden logs ed toit
Cheriathura reef In between of 1934 16 Beyond the Concrete rings Almost burried
Cheriathura and reach of shore and granite due to silting
Valiathura seine operation  stones
Shanmugam Off Shanmugam 1985 20 Beyond the Materials used Almost buried
reef reach of shore for the constru- due tosilting
seine operation  ction of stage
for the Papal Visit
to Trivandrum
Kochuthoppu South - west of 1588 27 3 km beyond Granite stones, Funded by SIFFS
reef 11 Kochuthoppu the reach of coconut leaves and managed by
shore seine and rubber tyres the local fisher-
men welfare
society

kalla, Carangoides malabaricus and Selaroides leptolepis
were found only in the reef region. It is interesting to
note that these forms live normally in reef areas.

Underwater studies

Underwater observations were made on 26 - 10
- ‘88 and 10 - 1 - “89 by CMFRI scientists using Aqua
lung in the Kochuthoppu reef II (Reef No. 7) con-
structed on 28 - 2 -’88. Due to poor visibility, the divers
could not reach the reef bottom on 26 - 10 - "88. But
during the second occasion they could reach upto the
bottom and study the conditions there. The sea bottom
at the reef site was found to be sandy and some of the

reef materials were partly buried in sand due to heavy
bottom current which was rushing from south to north.
Even after one year of its construction the reef materials
including the coconut tree trunks were found to be
intact except the coconut leaf splinters used for binding
the stones and the sampling units: It was found during
diving that the layout of the reef was not properly made
as to attract bigger fishes. However, the divers could
observe large numbers of smali fishes such as Apogon
novemfacialus, Amphiprion spp., Chaetodon sp. and
Dascylius spp. hovering over the reef materials. Fishes
like Epinephelus corallicola, Lutianus argentimaculatus, L.
lineolatus, Petrois antennata, Spiloticthys pictus and
Heniochus acuminiatus were found in small numbers,



Tanie 2. Monthly fish landings (kg) recorded at Valiathura landing centre during the years 1987 -'88 and 1988 - 89

Month From reef region From ‘other region’

1987 -'88 1988 - '89 Total  Average 1987-'88  1983-'89 Total Average
May - - - - 33,384 18,600 51,984 25,992.0
Jun. - - - - 3,562 1,49,400 1,52,962 76,481.0
Jul. - - - - 33,534 12,710 46,244 23,122.0
Aug. - - - - 39,377 No data 39,377 19,688.5
Sep. - - - - 68,640 79,065 1,47,705 73,8525
Oct. - - - - 18,792 56,460 75,252 37,626.0
Nov. 8,060 - 8,060 4,030.0 94,628 41,730 1,36,358 68,179.0
Dec. 465 372 837 418.5 81,237 45,203 1,26,672 63,336.0
Jan. 10,401 3,226 13,627 68135 81,637 72,480 1,53,717 76,858.5
Feb. 28,304 7392 35696 17,8480 61,637 67,620 1,29,257 64,628.5
Mar. 11,036 9,145 20,181 10,0905 54,067 49,228 1,03,295 51,647.5
Apr. 687 4,050 4,737 2,368.5 65,646 51,690 1,17,336 58,668.0
Total 58,953 24,185 83,138 415690 635973 644,186 1280159  6,40,079.5

The general fish catch around that area on that day
consisted of Saurida spp., Priacanthus sp., Nemipterus
spp. Decapterus dayi and smaller carangids. The reef
building poychacte, Sabellaria spinulosa was found
plenty in the reef site.

Food preference

The gut contents of fish such as Saurida un-
dosquamis, S. tumbil, S. gracillis, Apogon novemfaciatus
and Lufianus lineolatus caught from the reef were
dominated by the polychaete, Sabellaria spinulosa.
However, the above species caught from the ‘other
region’ and Decapterus dayi caught from the recf did not
contain polychaete in their stomach.

General remarks

Recent studies (Artificial reefs and fishaggregat-
ing device, National Academic Press, Washington,
1988) on artificial reefs suggest that the reef site is more
important than the design of the reef. The general
guidelines for the placement of artificial reefs sug-

gested are: (1) The site should be nearer to fishing
villages to simplify the logistics of installation and to
minimise travel time and fuel consumption before the
fish can be processsed on land. (2} An artificial reef
should not be placed in commercial fishing areas unless
it is specially intended to close an area to these
operations. (3) The artificial reef should be located 1 km
from natural reefs, otherwise, the fish will tend to swim
from one to the other. (4) Sites with strong tidal
currents should also be avoided because these currents
will cause erosion around the recf, unless the bottom
is hard. (5} Mouths of rivers where siltation may bury
the reef should also be avoided. (6) The long axis of the
reef should be perpendicular to the prevailing current
and along fish migratory patterns. A constant current
is quite acceptable and is favourable to benthic filter
feeders inhabiting the structures. (7) The depth of the
reef must be approporiate for the target species. (8) A
firm sand or shell bottom is most suitable for an
artificial reef to prevent subsidence. (9} The bottom
profile should be flat or gently sloping. (10} Soft clay,



Tasts 3. Species constituting the calch (%) at Valiathura landing cenire

during the years 1987 - "88 and 1988 - "89 combined

Species Reef region ‘Otther region'
Rastrlliger kanagurta 746 8.96
Euthynnus affinis 022 7.70
Sarda orientalis - 4.27
Auxis rochei - 10.24
Auxis thazard - 099
Istigphorus sp. 0.82
Cybium sp. - 0.30
Nemipterus spp. 571 4.68
Epinephelus spp. 2.05 036
Lutjanus malabaricus 0.76 0.36
Lethrinus nebulosus 0.90 017
Lethrinus harak 0.75 -
Pristipomoides typus - 030
Priacanthus hamrur 17.15 093
Therapon sp. - 034
Leiognathus spp. - 0.82
Decapterus dayi 30.60 14.36
Selar crumenophthalmus 134 1638
S. maie - 0.34
5. kalla 017 -

Carangoides malabaricus 0.01 -

Selarotdes leptolepts 0.01 -

Carangoides plagiotasnia 17.28 -

Other carangids 330 5.76
Coryphaena sp. - 1.06
Trichiurus lepturus 5.94
Lesser sardines - 1.11
Stolephorus spp. 0.53
Dussumieria sp. 531
Sphyraena spp. 11.58 115
Saurida spp. 0.70 1.04
Balistids 026
Tylosurus sp. - 045
Triacanihus sp. 0.01 0.04
Chorinemus sp. 0.32
Rays 0.02
Sepia spp. 247
Crab - 0.04
Miscellaneous - 238

silt sediments and areas that are already productive
should be avoided. (11) High wave energy locations
and areas with seasonaily shifting sands should not be
considered. The Japanese National Programme sug-
gests that artificial reefs should have a hierarchial ar-
rangement where modules form “sets’, 10-20 sets form
a ‘group’ and several groups form a ‘complex’. They
advocate minimum effective sizes of 400m® for a setand
50,000 m® for a group, with at least a 1 km seperation
between each group.

Though the reef sites selected at the Trivandrum
coast have many of the favourable aspects mentioned
in the guidelines, they lack certain important aspects
such as a suitable depth to attract many of the reef
fishes, a suitable bottom to increase the durability of the
recfs and an area free from wave action to avoid silting.
The bottom of the area in which the present reefs are
built is sandy with high rate of silting due to high wave
action. Because of high wave action and silting, the
water becomes turbid especially during the monsoon
months thereby making the fishing in the reef regions
impossible for a major period. So it is suggested that
the reefs should be constructed at a deeper area having
sandy or some hard substrtatum so as to avoid
turbidity of the water as well as sinking of the reefs.
Already two out of six reefs are buried due to wave
action and silting within a period of 2 - 3 years. Other
two artificial reefs (Nos. 3 and 4 of the list given in
Table 3) had to be abandoned subsequently since they
were located within the zone of shore seine operation.,
This point requires special consideration in the present
context since there is a marked delimitation in the
operation of various gears along the coastal water.
However, it seemns that this point has not been consid-
ered while constructing the above said two artificial
reefs. If the reefs are constructed at a deeper area, there
is possibility of getting more varieties of fish especially
perches and other economically important reef fishes.
This needs careful monitoring of the area scientifically
before fixing up the site. However, this has not been
done in any of the present cases.

The material used for the construction of reef in
the different parts of the world also vary considerably.
The actual choice of the material shall be based on what
is readily available and economically feasible. Bundles
of brush wood are tied to lines to capture crabs,
shrimps and small fishes in Japn, Philippines, Indone-
sia and Vietnam, In Central Africa, boxes full of leaves
are placed at the bottom of lakes and estuaries. Ivory
Coast fishermen place coconut palm fronds in shallow
waters to attract shrimps. In the protected areas inside
the bays on the south coast of Cuba, fishermen are still
using “mangrove fisheries”. Lobster shelters are also



made by constructing reef with mangrove branches. In
the Philippines, “brush parks” have been developed to
provide shelter and spawning grounds for fish. The
traditional Japanses artificial reef involved simply
placing shore or quarry rocks at shallow depths as a
way to enhance fishing grounds. In North Japan, rocks
are placed to enhance kelp production. In Virginia and
New York (USA}, slit tyres have been imbeded ina 10
cm concrete base for use as a reef module. A steel rod
or cable is passed through the tyres for additional re-
inforcement. Automobile tyres are also used in Thai-
land for reef construction. An experimental artificial
reef constructed of old tyres has been placed near
Haifa, Israel. The Japanese have developed hundreds
of types of concrete modules to increase fishing
grounds. Damaged concrete pipes have been used for
artificial reef construction in Hawaii. In Tajwan,
concrete blocks have been used on sandy bottoms for
over 10 years. In Thailand, artificial reefs have been
made with concrete modules to enhance fishing grounds
for artisanal fishermen. The trawler exclusion modules
are also being combined with groups of artificial reefs
to make the area free from trawling. In the United
States, ribbons of fiberglass reinforced plastic (FRP)
have been bonded into openmesh cylindrical shapes
and then joined in arrays of 2 - 10. Cement ballast is

used to anchor the units, In the United States obsolate
oil and gas drilling rigs and its steel towers have been
used to serve as artificial reefs. Here in Trivandrum,
granile stones, empty barrels, cocrete rings, coconut
tree stumps and leaves and worn-out automobile tyres
are used in the construction of reefs.

For a country like India, two approaches are
suggested for an artificial reef programme, depending
on the available resources. According to the first,
commonly available materials withstanding extreme
weather conditions such as granite stones can be used
for reef construction where funding is limited. The
second approach is to fabricate specially designed
permanent structure. This requires well-funded pro-
grammes, steel and concrete for construction, and
larger vesscls for their installation.
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COST AND EARNING OF TWO DIFFERENT SIZED ‘DOL NET’ BOATS
AT VERSOVA (BOMBAY) *

The cost and earning of 7.5 and 12 m boats
engaged in ‘dol net fishing are presented in this
account. Though non-penacid prawns accounted for
bulk of the catch in both the categories of boats, the
quantum of revenue realised depends largely on the
magnitude of penacid prawn landings. Considering
the overall expenditure incurred for these boats, the
small boat (7.5 m) is found to yield better economic
returns. This is mainly due to the exhorbitant wages
paid for the crew in bigger boats.

In the coastal sector of Maharashtra, the use of
‘Dol net’ (Bag net) has been in vogue, over the ycars.
The ‘dol net’ fishing is one of the oldest method of
catching Bombay duck and other fishes, This bag net
mainly sustains the cconomy of a large segment of the
fishing community of Maharashtra. Versova in Greater
Bombay is a leading fish landing centre where almost
95% of the families depends directly or indirectly on
‘dol net’ fishery for their livelihood.

At this centre, 178 mechanised boats are exclu-

sively engaged in ‘dol net’ fishing of which 60 are small
(7.5-9.0m) 47 medium (9.3 - 12.0 m)and 71 large {over
12 m). Though the size of boats and the depth of
operation vary, the species composition remains more
or less similar. Hence two types of boats viz. 7.5 and
12 m long classified as small and medium respectively
were selected. Data on daily expenditure, catch,
species composition and value realised were collected
for three years continuously from 1983 - "84 to 1985 -
’86. The cost and earnings of these two types of boats
are dealt within this account.

Fishing pattern, season and effort

Usually the boats are owned by a single individ-
ual and he has to hire the crew for fishing activitics.
The fishing activities are being conducted as per
direction or guidance given by the boat owner. The
owners form into groups; each group consisting of
three or more boats at the time of ‘sus’ making (driving
spikes in the sea bed) in the fishing grounds. Further,
they remain in groups for the entire season or perma-

* Prepared by : 5. G. Raje and 5. Ramamurthy, Bombay Research Centre of CMFRI, Bombay.



made by constructing reef with mangrove branches. In
the Philippines, “brush parks” have been developed to
provide shelter and spawning grounds for fish. The
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mainly sustains the economy of a large segment of the
fishing community of Maharashtra. Versova in Greater
Bombay is a leading fish landing centre where almost
95% of the families depends directly or indirectly on
‘dol net’ fishery for their livelihood.

At this centre, 178 mechanised boats are exclu-

sively engaged in ‘dol net’ fishing of which 60 are small
{7.5-9.0m) 47 medium (9.3 - 12.0m) and 71 large (over
12 m). Though the size of boats and the depth of
operation vary, the species composition remains more
or less similar. Hence two types of boats viz. 7.5 and
12 m long classified as small and medium respectively
were selected. Data on daily expenditure, catch,
species compaosition and value realised were collected
for three years continuously from 1983 - 84 to 1985 -
‘86. The cost and earnings of these two types of boats
are dealt within this account.

Fishing pattemn, season and effort

Usually the boats are owned by a single individ-
ual and he has to hire the crew for fishing activitics.
The fishing activities are being conducted as per
direction or guidance given by the boat owner. The
owners form into groups; each group consisting of
three or more boats at the time of “sus’ making {(driving
spikes in the sea bed) in the fishing grounds. Further,
they remain in groups for the entire season or perma-

* Prepared by : S. G. Raje and 5. Ramamurthy, Bombay Research Centre of CMFRI, Bombay.



nently for all seasons, The duration of absence of these
boats from the shore depends on the quantity of catch.
During lean period, maximum number of boats i.e. 6 to
8 join together and cach boat by turn returns from the
fishing ground to landing centre, with the catch of the
group fishing boats. The same boat carries water, food
and other necessary items back to the fishing ground.

The operation of the ‘dol net” depends on tidal
current, Practically the dol nets remain in water for
4!/, to 5 hours at time of full or new moon. The rest
of the time is required for hauling and shooting the
nets and to unload the catch manually from net;
whereas during neap tide period the net is operated for
2'/,t0 3'/, hours due to slow tidal current which lasts
for only few hours. The number of hauls made
depends on the number of low and high tides, number
of nets and distance to the fishing ground. The small
boats having two nets are operated by three persons.
The medium sized boats carry 2 or 3 nets and are
operated by five members.

The fishing scason commences from mid Sep-
tember or beginning of October and lasts upto the first
week of June. The beginning of the scason depends on
the duration of monsoon and arrival of crew members
from their home towns. The small boats are mostly
operated by the owners and their family members with
only a few hired crew. But the medium sized boats
require more man power. Therefore, these boat owners
have to wait until they get sufficient number of crew
members.

Catch and disposal

The ‘Dol’ net is a multi-species gear like trawl.
The mesh size varies from mouth to cod end of the net.
Three types of cod end are used with mesh sizes of 1.3
- 1.5 mm for Acetes spp., 2.0 - 2.5 mm for Palaemon
fenuipes and 3.5 to 4.0 mm for bigger forms like Bombay
duck and others depending on their availability.

The catch of penacid and non-penaeid prawns
and all fish by the two types of boats during the
different years is given in Table 1.

TaoLe 1. Caich details (in tonnes) of dol net boats at Versova

During 1983 - "86 the overall catch composition
of small sized boat was: Acetes spp. 60%, P. tenuipes
12%, penaeid prawns 10%, Bombay duck 6%,
Cynoglossus dussumieri 5% and others 7%. Similarly in
medium sized boats, species composition was Acefes
spp. 56%, P.tenuipes 12%, Bombay duck 8%, Myctophids
6%, C. dussumieri 5%, ribbon fish 4%, penaeid prawns
2% and others 7%.

About 85 - 90% of the ‘dol net” catch is consti-
tuted by low priced fishes which are sun dried. The
remaining quality varicties like prawns, pomfret and
other fishes are sold in fresh condition in market. Dry
fish is sold through three outlets - about 70% dry fish
is sold to petty merchants locally, 25% at Marol
wholesale dry fish market and 5% at retail market. The
price of dry fish also varies according to place, quality
and demand for particular fish.

Fishing expenditure

As scen from Table 2, the major component of
the operational cost of small sized boat is the expendi-
ture on food provided to the crew member, closely
followed by oil and repairing charges; whereas in the
case of medium sized boats, wages formed the major
expenditure in the operational cost. This is because
more number of hired labourers are engaged in
medium sized boats. Regarding fixed cost, deprecia-
tion is calculated on the basis of the life of each capital
assct and interest for capital investment calculated at
the rate of 12%. The profit is calculated by deducting
operational cost interest on capital investment and
insurance of crew members, from revenue received for
the three years scparately. The quantum of revenue
realised appears to depend largely on the magnitude of
prawn landings, particularly the penaeid variety. The
profit for small sized boats varied from Rs. 16, 988/- in
1984-'85 to Rs. 23, 411/-in 1985-"86; whereas in the case
of medium sized boats there was a loss of Rs. 15, 887/
- in 1983 - '84. This type of boat realized a maximum
profit of Rs. 32, 897/- but considering the expenditure
involved, the small sized boats were found to yield
better return than the medium ones.

Year Small boat Medium boat
Penaeid  Non-penacid All fish Penacid ~ Non-penaeid All fish
1983 - '84 2.5 20.1 303 0.7 56.2 87.8
1984 -'85 1.2 264 321 0.9 131.6 1634
1985 - '86 4.3 17.7 25.2 58 73.3 119.1
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TaBLE 2. Annual costs and earnings for two different size dol net boats at Versova during 1983 - ‘86

Particulars Small size boat (25 Medium size boat (40"
1983-'84 1984 -'85 1985 - '86 1983 - '84 1584 -'85 1985-'86
A, Initial investment 24,150 1,14,700
B. Operational expenses :
1. Qil 5,047 4,871 5,266 16,696 18,378 18,611
2. Preservation 1,100 1,262 1,710 2,772 3817 7,230
3. Fish storage equip- :
ments 950 625 975 3,160 4470 3,375
4. Crew's wages 1,567 1,477 1,650 50,061 43,618 49,880
5. Food and refresh-
ment 5,755 5,860 5,845 11,400 13,650 15,275
6. Marketing expenses 2,180 1,798 1,754 3,367 3,591 3545
7. Repair and maint-
enance 4,829 5,070 3,653 6,296 7,182 12,362
8. Miscellaneous 775 800 950 1,100 1,250 1,400
Total 22,203 21,763 21,803 94,852 95,956 1,11,678
C. Fixed expenses :
a. Depreciation
1. Hull 600 600 600 2,250 2,250 2,250
2. Engine 800 800 800 - 4,333 4333 4,333
3. Nets 2,083 2,083 2,083 3,083 3,083 3,083
4. Ropes and accessories 775 775 775 1,450 1,450 1,450
5. Insulated fish hold - - - 1,100 1,100 1,100
6. Cenoe- - - 275 275 275
b.  Insurance of crew member
(Rs. 12 per annum) - - - 60 60 60
¢ Interest on capital
investment (@ 12%) 2,898 2,898 2,898 17364 17,364 17,364
Total 7156 7,156 7,156 29,915 29,915 29,915
D. B+C 29,359 28,919 28,959 1,24,767 1,25871 1,41,593
E. Gross revenue 50,304 45,907 52,370 1,08,880 1,35,945 1,74,490
Profit=E-D 20,945 16,988 23411 -15,887 10,094 32,897




PRODUCTION OF ‘MASS” FROM EUTHYNNUS SPP. AT BLANGAD, TRICHUR DIS-
TRICT, KERALA *

Production of ‘Mass” (smoked tuna flesh) from
Euthynnus spp. was oobserved recently at Blangad, a
fish landing centre in Trichur District, Kerala.

Fishes generally called ‘Kudutha' or ‘Sootha’
(Euthynnus spp.) are used for the proparation of ‘Mass’.
First, the Viscera and head parts are removed and then
washed in fresh water and boiled in salt water for
nearly 18 hours. Afterwards, the fishes are removed
from the container and cach fish is split into 2 pieces
lengthwise. From the soft flesh the spines are removed
and the stuff is arranged on specially made metallic
rods in single layers and, under these rods, fire is set
using firewood so that the flesh is dried up and
smoked. This process continues for 30 minutes and
immediately it is subjected to sundrying using a spe-

cially erected wooden platform on which a single layer
of coir mat is spread. Sundrying process is done con-
tinuously for 8 days, due to which the flesh becomes
very hard, moisture free and brownish black in colour.
Now the ‘Mass’ is prepared and is ready for sale.

While undergoing the process, the fresh fish
looses its weight at an average rate of 70%. At present
400 kg of fish are processed at a time from Blangad. It
mainly depends on the availability and price of the
fishes. ‘Mass’ thus prepared are sent to Kozhikode
district of Kerala (Beypore).

The person engaged in this new venture had his
training in the Lakshadweep and he started this
processing very recently on an experimental basis.

* Prepared by : C. K. Krishnan, Field Centre of CMFRI Chavakkad.

LUCRATIVE FISHERY FOR OIL SARDINE AROUND MANDAPAM*

Unusually heavy catches of oil sardine (Sardi-
nella longiceps) by shore seines have been made in the
coastal waters at Pamban, Kundukal point and Rames-
waram during the first week of January, 1990. On 2nd
January, an estimated catch of about 10 tonnes was
caught in a single unit of shore seine (Marukky valai)
operated at Kundukal point. Two to three tonnes of 0il
sardine were landed by each of the 15 units of shore
seine operated in the area between Kundukal point
and Pungamapad. Besides, small quantities (10 - 25
Kg) were landed by the trawlers operating at Rames-
waram,

The size of the oil sardines landed by shore
scines ranged from 12 to 18 cm with the majority falling
between 14 and16 cm. The fishes landed by the
trawlers were relatively larger, being in the range of 17
- 20 cm. It was also observed that some of the
specimens caught by trawlers were lean.

Although the oil sardine used to be caught
generally during the season, the magnitude of the
fishery in the current season is found to be very high.
it may be worth mentioning here that there has been
unusual rains in the first week of January, 1990,

* Reported from the Regional Centre of CMFRI, Mandapam Camp.

BUMPER CATCH OF MACKEREL AT PANJIM, GOA *

Unlike the previous few seasons, the mackeral
fishery at Panjim during this season was exceptionally
good. Infact the purse - seiners started landing
mackeral from the second fortnight of July. However,
the magnitude of the catch during July and Augustand
also in the earlier part of September was not that much

high but the bumper catches of mackerel ranging from
14 to 19 cm size were landed at Panjim jetty on 18th and
19th Sept. On an average each purse-seine landed a
catch of about 3 tonnes of mackerel practically flooding
the jeity. Seeing the good catches of mackerel in the
north west of Panjim, the purse - seiners from other
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Fig. 1. A View of the mackerel catch landed at the Panjim jetty.

landing centres such as Vasco-de-gama, Colva and
Betu also landed at Panjim jetty. The prices crashed to
Rs, 10/- per basket weighing 40 kg and the fishermen
resorted to distress sales on 18th & 19th September due
to the non availability of ice and cold storage facilitics.
Some of the catch were thrown into the estuary which
then spread along the edges of the river Mandovi.
Details of the Mackerel catch by the Purse-seines at
Panjim jetty is given below.

Sixty seven purse-sciners , each one with 2 to 4
tonnes of mackerel landed on 18 - 9 - ‘8% and on 19 -
9 - 89, 39 purse-seiners landed the catch at a rate of 1.5
to 5 tonnes by each boat.

* Reported by : Prakash, C. Chetty, Field Centre of CMFRI, Gea.

A NOTE ON THE LARGEST MACKEREL, RASTRELLIGER KANAGURTA
CAUGHT OFF KARWAR *

The largest mackerel ever caught in this part of
the coast measured 366 mm in total length and weighed
592 g. It was caught by a purse sciner on 11-9-1984,
which operated at 30 m depth off Binaga - Chendia.
Detailed morphometric measurements of the fish (in
mm) are given below:

Fig.l. The largest Mackerel carght along Karwar coast.

Total length 366; Standard length 311; Head
length 84; Inter-orbital distance 29; Pre-orbital distance
27; Pre-ventral distance 103; pre-posterior dorsal
distance 186; Pre - anal distance 195; Anterior dorsal fin
base length 48; Anal fin base length 34; Maximum
height of body 85; Snout length 27; Eye diameter 15.5;
Pectorial fin length 39; Anterior dorsal height 42;
Posterior dorsal height 29; Ventral fin length 35; Depth
through pectoral fin base 78; Depth through anal fin
base 75; Depth through orbit 49; and least depth of
caudal peduncle 13.

Earlier Dhulkhed and Annigeri (Indian J. Fish, 30
(1) : 183 - 184, 1983) had recorded mackerel with a
maximum length of 360 mm also caught off Karwar.

* Repotted by: N. Chennappa Gowda and G. G. Annigeri, Karwar Research Centre of CMFRI, Karwar,

ON A SHOAL OF JAVANESE COW-NOSE RAY FROM PALK BAY *

The occurrence of violated shoals of Javanese
cow-nose ray (Rhinoptera javanica) has been reported on
a few occasions from the south east coast of India. One
such shoal was sighted in the Palk Bay on 16 - 12 - "89
by the shrimp trawlers operated at a depth of 10 m and
netted the fish at an average rate of 350 kg per boat. The
rays had a disc width ranging from 100 - 165 cm and
a weight from 16 - 57 kg. Eighty per cent of the fish
were females.

The gut content analysis revealed the presence of
crushed pieces of gastropod shells, partly digested
fishes such as sciaenids and gobids, and crustaceans
like crabs, Squilla, Penaeus semisulcatus and Alpheus spp.

The rays landed were processed by pit curing
method. The cured products were sent to the markets
in Kerala where there is good demand.

* Reported by : Hameed Batcha, Madras Research Centre of CMFRI, Madras.
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9 - B9, 39 purse-sciners landed the catch at arate of 1.5
to 5 tonnes by each boat.

* Reported by : Prakash, C. Chetty, Field Centre of CMFRI, Goa.

A NOTE ON THE LARGEST MACKEREL, RASTRELLIGER KANAGURTA
CAUGHT OFF KARWAR *

The largest mackerel ever caught in this part of
the coast measured 366 mm in total length and weighed
592 g. It was caught by a purse sciner on 11-9-1984,
which operated at 30 m depth off Binaga - Chendia.
Detailed morphometric measurements of the fish (in
mm} are given below:

Fig.l. The largest Mackerel carght along Karwar coast.

Total length 366; Standard length 311; Head
length 84; Inter-orbital distance 29; Pre-orbital distance
27; Pre-ventral distance 103; pre-posterior dorsal
distance 186; Pre - anal distance 195; Antericr dorsal fin
base length 48; Anal fin base length 34, Maximum
height of body 85; Snout length 27; Eye diameter 15.5;
Pectorial fin length 39; Anterior dorsal height 42;
Posterior dorsal height 29; Ventral fin length 35; Depth
through pectoral fin base 78; Depth through anal fin
base 75; Depth through orbit 49; and least depth of
caudal pedunele 13.

Earlier Dhulkhed and Annigeri (Indian J. Fish, 30
(1) : 183 - 184, 1983) had recorded mackerel with a
maximum length of 360 mm also caught off Karwar.

* Reported by: N. Chennappa Gowda and G. G. Annigeri, Karwar Research Centre of CMFRI, Karwar.

ON A SHOAL OF JAVANESE COW-NOSE RAY FROM PALK BAY *

The occurrence of violated shoals of Javanese
cow-nose ray (Rhinoptera javanica) has been reported on
a few occasions from the south east coast of India. One
such shoal was sighted in the Palk Bay on 16 - 12 - "89
by the shrimp trawlers operated at a depth of 10 m and
netted the fish at an average rate of 350 kg per boat. The
rays had a disc width ranging from 100 - 165 ¢cm and
a weight from 16 - 57 kg. Eighty per cent of the fish
were females.

The gut content analysis revealed the presence of
crushed pieces of gastropod shells, partly digested
fishes such as sciaenids and gobids, and crustaccans
like crabs, Squilla, Penaeus semisulcatus and Alpheus spp.

The rays landed were processed by pit curing
method. The cured products were sent to the markets
in Kerala where there is good demand.

* Reported by : Hameed Batcha, Madras Research Centre of CMFRI, Madras.
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ON A SPERM WHALE LANDED AT KALPENI ISLAND
WITH NOTES ON AMBERGRIS *

INTRODUCTION

The sperm whale Physeler macrocephalus Lin-
nacus is widely distributed in the oceans though it
prefers warm waters of tropical and sub-tropical
regions. In the Indian Ocean it is found concentrated
more in the Arabian Sea upto 20° N and between 50°
and 80° E especially in the Gulf of Aden and
approaches a little east of Minicoy Island and off Sri
Lanka. In recent years it has been reported from the
mainland of India particularly from the Gulf of Mannar
and from the coast of 5ri Lanka.

Although this species occurs upto a little east of
Minicoy, it has not so far been reported from the
Lakshadweep due to the isolation and remoteness of
the islands.

The following are the details of the sperm whales
landed at various islands in the Lakshadweep.

On 25 - 2 -’71, the fishermen in the pablo boats
sent by the Fisheries Department for fishing from Kal-
peni Island, saw a sperm whale in sluggish motion near
the main entrance of Kalpeni lagoon. The caudal
flukes of the whale got entangled in the drift net and
the animal could not move. The fishermen harpooned
the whale and tied it to the boat with a rope and
brought it to the shore (Fig. 1 B). Some of the
measurements taken in cm are given below:

Total length 530
Height of the body 98
Girth of the body ' 62
Length of lower jaw 60
Length of flipper 60
Distance from eye to snoutl 115

After removing the blubber, the flesh was cut
into small slices for human consumption.

During November, ‘82 a large dead sperm whale
(Fig. 2) was stranded at Cheriyan shore lying close to
Kalpeni Island. Due to putrification the intestine burst
and about 150 kg of ambergris was collected.

The anterior portion of a decomposed sperm
whale was washed ashore at Chetlat Island on 22 - 12
‘83. The total length of the half protion measured 500
cm and maximum diameter was 2 m,

Another small dead sperm whale was stranded
again at Chetlat Island on 7 - 8 - '84. Total length of the
whale was 550 cm and the height of the body was 220
cm.

The last record was the one from the northern
extremity of Chetlat Island on 19 - 11 - 1986 Fig. 1 A.
It had two wounds one on the head and the other on
the right side just below the lower jaw. May be it was

Fig. 1. A. Sperm whale stranded at Chetlat Island on 19-11-86,
B. Sperm whale brought to the shore at Kalpeni Island.

* Prepared by : D. B. James, Tuticorin Research Centre of CMFRI, Tuticorin.

and K. C. §. Panicker, Dept. of Fish., U. T. of Lakshadweep.



hit by the propellor of a sailing vessel since Chetlat
[sland lies along the navigation channel for larger
vessels. Twenty four teeth were seen arranged in two
rows on the lower jaw.

AMBERGRIS

In Lakshadweep, thrce qualities of ambergris
viz., Ponnamber, Puvamber and Minamber meaning gold,
fliower and fish having ycllow, light green and black
colour respectively are known. Ambergris is a valuble
substance obtained from the sperm whale. It is either
found floating in the sca or obtained by cutting open
the animal. Itis produced in the intestine and retained
mostly in the colon. Ambergris is a solid inflamable
waxy substance. When fresh, it has an offensive odour
but gives off sweet carthy odour on drying. Tt has the
property to absorb, intensify and stabilise the volatile
and delicate fragrance. Therefore, it is extensively used
in the perfume industry as a fixative. It also finds use
in Ayurvedic and Homceopathy systems of medicine,
The rich people in the Gulf use it as an aphrodisiac.

In this article some information on the ambergris
collected from the Lakshadweep are given. As noted
carlicr, the Islanders are well aware of the product. In
fact every year pieces of ambergris are washed ashore
especially during the post-monsoon period. Ambergris
is found as small pieces weighing 50 g to 30 kg from
the lagoon or shores of various islands. In 1973, the
boat crew of the Fisheries Department sighted a huge
block of ambergis drifting in the open sea. [t looked like
a bumt and charred lower portion of a coconut tree
trunk. The market rate at that time was Rs.2,000/- per
kg. Another huge block weighing about 150 kg was
recovered by a private Pablo boat belonging to Agatti
Island during the same period while conducting Tuna
fishing. From the stomach of a dead sperm whale
stranded at Cheriyan shore very near to Kalpeni Island,
about 50 kg. of ambergris was rccovered. Several
people got ambergris in lesser quantities from the same
whale afterwards. A small lump weighing below 20 kg
was recovered near Kavaratti island by fishermen in
1980. In 1974 ambergris weighing 90 kg was found
floating in the sea and it was auctioned at the rate of
Rs. 1,160 per kg. Of this amount, 55% was paid to the
fisherman who recovered it and 45% was credited to
the Fisheries Department.

REMARKS

When James and Manivasagam (1980) reported
about the stranding of a sperm whale from Mahabali-
puram there were only two earlicr records from India.
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During the course of one decade, 13 more instances of
stranding have been recorded. In four instances, the
whales were found struggling in shallow waters to get
back into the sea. It is unfortunate that instead of
towing them back into the sea the fishemen brought
thern to the shore for ambergris and also to exhibit and
get whatever little money that was possible as they
have done at Mahabalipuram. Sperm whales being
endangered animals should not be brought to the shore
and killed. In one case it has been harpooned and
dragged to the shore. They are stranded in all the
months of the year except in May, July, September and
October. Out of the 17 strandings, scven took place
during November and December which shows the
cffect of northeast monsoon when the sea is rough and
strong winds prevail. In Lakshadwecp also, out of the
five strandings, three took place during November and
December. In the Gulf of Mannar, out of the three
strandings, one took place in November. On the cast
coast it was stranded on cleven occasions and on the
west coast only once at Karwar. Of the eleven
stranding four were again during Novermber and
December.This clearly shows that November and
December are vulnerable months for the strandings of
the sperm whales. Another interesting feature about
the stranding is that they get into creeks and backwa-
ters as in the case of specimens stranded in Astamudi
lake, Kodibag and Peddaganjapallipalem for shelter.
James and Soundararajan (1979) have stated that the
meat of sperm whale is not edible because it contains
adipocure but in Lakshadweep, the meat of the sperm
whales is cut into small slices and dried for human
consumption.

Fig. 2. Anterior portion of a sperm whale stranded at Kalpeni
during Nov. "82.



TasLe 1. Information on the strandings of sperm whales from the Indian region

Date Place Length Sex Reference Remarks
(cm)
January, 18%0 Madras 731 - Balanford (1891} No details except that it was killed by
Enprates.

25-2-1971 Kalpeni lagoon 530 - Present report The flesh of the whale after the removal of
(Lakshadweep) blubber was cut into small slices for

human consumption.

2361973 Karwar 837 Female  Antony Raja and Dead. Bleeding profusely from a wound at

Pai (1973) the base of jaw. A small chunk of flesh cut
on the back immediately behind the dorsal
fin.

July, 1979 Manauli Jsland ~ 1,735* Male James and Sounda-  reported that some quantity of ambergris

rarajan (1979) was recovered from the intestine.

12-4-1980 * Mahabalipuram 670 Male James and Maniva-  Live specimen struggling in the water was
(Near Madras) sagam (1980) brought to the shore.

30-4-1980 Krusadai Island 610 Male James and Sounda- Dead and washed ashore but the specimen
(Culf of Mannar) rarajan (1979} was intact.

25-11-1850 Puthenthuruth 553 - Bande e/ al. (1980) It was tive and making distress sounds
Island {Ashtamudi * in bwo metres depth water. It was tied to
lake, near Quilon) a rope and dragged to the shore by

fishermoen.

8-6-1982 Pudupatinam 906 Male Nammalwar and Found struggling in the surf region and
{Near Tranquebar) Thanapathi {1982} making distress calls. Towed to the shore by

fishermen.

November, 1982 Cheriyan shore Not recorded Present report Due to disintegration the intestine burst
{Clase to Kalpeni and 130 kg of ambergris came out of it.
Island, Lakshadweep}

22-12-1982 Chetlat Island 500 - Present report Only anterior half of the decomposed whale
{Lakshadweep) was stranded. Maximum diameter was

2 m).

15-12-1983 Peddaganjapalli- 1100 - Anonymous Width of the whale was 1.5 m and height
palem , Chirala Taluk, (1983} was 1.2 m (Personal communication : T.
Prakasam District, Chandrasekhara Rao).

Andhra Pradesh)

7-8-1984 Chetlat Island 550 - Present report Height of the whale was 2.2 m,
{Lakshadweep)

5-11-1986 Hare Island 950 - Sivadas et al. Only skull and lower jaw could be exa-
(Gulf of Mannar) 1987) mined. Length given is estimated.

19-11-1986 Chetlat Island 1,085 - Present report The dead sperm whale had two wounds,
(Lakshadweep) one on its head and the other on the right

side just below the lower jaw. Twenty four
teeth were arranged in two rows on the
lower jaw.

3-12-1986 Pondicherry 550 Femate Nammaiwar e al. —_—— =

(1989) {In press)

B-3-1988 Kasimedu 390 Female Nammalwar et al. Swruggling in the fishing area and later
{Near Madras) (1989) stranded near the shore.

1-2-1989 Neelankarai 1,060 Female  Nammalwar et al. -

(Near Madras) (1989)

* Estimated length.
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TAGGED TIGER SHARK (GALEOCERDA CUVIERI) LANDED AT TUTICORIN*

On 24 - 8 - 1989, during one of our regular
observations at Tuticorin north landing centre, we were
informed by some fishermen that a shark had landed
with a belt around its neck. It was a female tiger shark
Galeocerda cuvieri (Le Sueur). This shark was landed
with a tag in the form of a girdle round about the nape
just behind the 5Sth gill opening. The tag was picrced
through the muscle at the base of right pectoral fin.
Except at the place where the tag had passed through,
the muscles of the shark had out grown the tag causing
a gaping wound 20 mm decp and 25 mm wide around
the nape of the shark. The tag measured 1045 mm in
circumference and 10 mm in width . It was of plastic
material and the joint was securedly pasted by a
synthetic gum. Coded markings were imprinted to a
length of 33 mm of the tag from one end.

The shark had an ash grey colour dorsally and
pale white at the ventral surface. There were 33 vertical
stripes on the body. Mouth rounded with four rows of
strongly serrated teeth in each jaw. Each row with 23
powerful tecth,

The shark was caught by a mechanised Tuticorin
type boat using hooks and line . The fish was caught
at a distance of 40 km from shore southeast of Tuticorin
in the 26 fathom depth area. Only this shark was
caught by them on that day. The fish weighed 130 kg
and was sold by auction for Rupces 916.

Morphometric measurements (in mm) of tagged
tiger shark Galeocerdn cuvieri caught off Tuticorin on 24
- 8-1989 are given ovcerleaf,
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Fig. 1 A. Coded markings on the tag.

* Reported by P. Sam Bennet, G. Arumugam and T. 5. Balasubramanian, Tuticorin Research Centre of CMFRI, Tuticorin.
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TAGGED TIGER SHARK (GALEOCERDA CUVIERID) LANDED AT TUTICORIN*

On 24 - 8 - 1989, during one of our regular
observations at Tuticorin north landing centre, we were
informed by some fishermen that a shark had landed
with a belt around its neck. It was a female tiger shark
Galeocerda cuvieri {Le Sueur). This shark was landed
with a tag in the form of a girdle round about the nape
just behind the 5th gill opening. The tag was pierced
through the muscle at the base of right pectoral fin.
Except at the place where the tag had passed through,
the muscles of the shark had out grown the tag causing
a gaping wound 20 mm deep and 20 mm wide around
the nape of the shark. The tag measured 1045 mm in
circumfercnce and 10 mm in width . It was of plastic
material and the joint was securedly pasted by a
synthetic gum. Coded markings were imprinted to a
length of 33 mm of the tag from one end.

The shark had an ash grey colour dorsally and
pale white at the ventral surface. There were 33 vertical
stripes on the body. Mouth rounded with four rows of
strongly serrated teeth in each jaw. Each row with 23
powerful teeth.

The shark was caught by a mechanised Tuticorin
type boat using hooks and line . The fish was caught
ata distance of 40 km from shore southeast of Tuticorin
in the 26 fathom depth area. Only this shark was
caught by them on that day. The fish weighed 130 kg
and was sold by auction for Rupces 916.

Morphometric measurements (in mm) of tagged
tiger shark Galeocerda cuvieri caught off Tuticorin on 24
- 8- 1989 arc given overleaf.
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Fig. 1 A. Coded markings on the tag.

* Reported by P. Sam Bennet, G. Arumugam and T. 5. Balasubramanian, Tuticorin Research Centre of CMFRI, Tuticorin.



Fig. 1 B. Tecth details, C. Teeth arrangement.

Fig. 3 The ventre - lateral view of the tagged shark.
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Total length 2,050
Fork length 1,680
Sex Female
shout to origin of pectroal 540
Snout to origin of pelvic 1,140
Snout to first gill slit (head length) 430
Snout to anterior margin of eye 380
Snout to inner ends of nostrils 210
Nostril width 15
Distance in between inner ends of nostrils 250
Distance from eye to 5th gill slit 390
Head width through 1st gill slit 1,010
Horizontal diameter of eye 30
Vertical diameter of eye 25
Inter orbital distance 400
Mouth width 360
Mouth height 110
Inter dorsal distance 910
Second dorsal to origin of caudal 320
Distance from pectroal to pelvic 600
Distance from anal to origin of caudal 480
First dorsal base 230
First dorsal height 305
Sccond dorsal base 90
Second dorsal height 105
Anal base 80
Anal height 100
Pectroal length 375
Pectoral base 180
Caudal upper lobe from origin to tip 700
Caudal lower lobe 340
Depth of body through pectoral 1.030
Depth of body through anal 670
Length of 1st gill slit 262
Length of third gill slit 270
Length of posterior extension of 1st dorsal 130
Length of posterior extension of 2nd dorsal 105
Length of posterior extension of anal 80
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ON THE DRIFT NET-ENTANGLED DOLPHINS
LANDED AT SAKTHIKULANGARA *

The common dolphin, Delphinus delphis is the
species frequently entangled in the gill nets along the
Indian coast. According to a recent report, about 30 -
40 dolphins are caught annually along the Calicut coast
though definite statistics is not available.

The present report details the landings of the
common dolphins entangled during the drift gill net
operations off Quilon. The landing dala on the
dolphins were collected during the routine observa-
tions on fish landings at Sakthikulangara during the
period 1982 - ‘87. Table 1 gives the monthwise
particulars on the dolphin landings. The study reveals
that maximum entanglements were recorded during
the June - October period. Maximum incidence of
dolphins was noted during 1982 -’85 period in terms
of observed weight.  During the entire period, the
observed wicght of the dolphins recorded exceeded 2
tonnes and an approximate number of 145 dolphins

were encountered.

The dolphin landings at Sakthikulangara de-
serves special attention due to the fact that they are
utilised for human consumption. Generallay, the
dolphins entangled in the nets are brought along with
fishes and are auctioned scparately in the landing
centre. It is observed that smaller dolphins which
weigh approximately below 15 - 20 kg are preferred
for consumption due to its tender meat, whereas the
meat of bigger and older specimens is mainly used as
baits in the hooks and line fishery for sharks.

It appears that Sakthikulangara is the only centre
along the Kerala coast where dolphins arc used for
human consumption and are sold in fish markets. The
above obscrvations are considered important when the
marine mammals of the Indian seas including dolphins
are attracting special attention in recent years.

* Reported by P. K. Mahadevan Pillai, Madras Rescarch Centre of CMFRI, Madras and

5. B. Chandrangathan, Ficld Centre of CMFRI, Quilon.

TaBLE 1. Particulars of dolphin landings at Sakthikulangara during 1982 - '87

Months Years
1982 1983 1984 1985 1986 1987
1 2 3 4 5 6 7 8
January 1 - - 8 - - -
2 - - 2 - - -
3 - - &0 - - -
February 1 - - - - - -
2 - . . . . -
3 - - - - - -
March 1 - - 8 - - -
2 - - 1 - - -
3 - - 27 - - -
April 1 10 9 7 8 - -
2 4 4 3 2 - -
3 110 87 61 61 - -

16



1 2 3 4 5 6 7 8
May 1 10 10 - - 9 9
2 2 1 - - 1 1

3 41 13 - - 47 39

June 1 14 - 10 7 10 10
2 1 - 3 1 1 1

3 28 - 70 21 46 48

July 1 22 9 - 20 - 20
2 1 3 - 3 - 1

3 24 68 - 169 - 33

August 1 10 20 10 14 18 19
2 1 3 1 1 1 1

3 33 124 26 37 20 22

September 1 17 19 1 12 - 18
2 4 2 2 5 - 1

3 168 31 71 173 - 25

Qctober 1 10 8 8 8 9 7
2 2 2 2 1 1 2

3 72 59 38 17 24 45

November 1 - 9 7 8 - -
2 - 1 1 1 - -

3 - 56 26 38 - -

December 1 - - - - 9 -
2 - - - - 1 -

3 - - - - 26 -

1. Number of observation days.
2. Number of days in which dolphins were landed.
3. Observed weight of dlophin in kg.
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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 shori-term projects of the CMFRI 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 easy understanding to the non-technical eye.
The write-up should not be in the format of 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 imended for MFIS should not exceed 15pages typed in double space
on foolscap paper.
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of the Direcior, Central Morine Fisheries Rasearch Institute, Cochin - 682 031. Prinled at Modern Graphics, Azad Road, Kochi 682 017.
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