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STUDIES ON THE INFESTATION OF AN ISOPOD CRUSTACEAN,
CIROLANA FLUVIATILIS IN SOME PARTS OF
THE COCHIN BACKWATERS, KERALA

J. Mathew, G.S.D. Selvaraj, T.S. Naomi, Molly Varghese, N. Sridhar, Manpal Sridhar,
Geetha Antony, K.S, Leela Bhai, R. Anilkumar and K. Solomon

Central Marine Fisherles Research Institute. Cochin - 682 014

In July 1994 reports appeared in the media
about the large scale occurrence of a tiny ‘ant-
like fish killer’ in the Kumbalangi-Perumpadappu
area of the Cochin backwaters causing threat to
the aquatic living resources.

* The CMFRI initiated an investigation on the
problems and the following report presents the
results of the study.

The Cochin backwaters and the Kumbalangi-
water enclosure

The northern part of the Vembanad Lake
forms the Cochin backwaters which open into the
Arabjan Sea at the Cochin barmouth (Fig.1).
Although several islands situated in the northern
part of the lake divide and sub-divide the lake
system at several places, there is reasonable tidal
flush which replaces the water to a great extent
diurnally. At the Kumbalangi - Perumpadappu
area, the backwater is in an enclosed condition
with a rather narrow opening into the main lake
(Fig.1). This narrow opening which is about 300
m wide is partly blocked for the last four years
by the earthern bunds (about 65 m long on each
side) (Fig.2) laid on either side of the opening at
Perumpadappu and Kumbalangl. These earthern
bunds act as approach roads to the bridge that
is being constructed. These bunds have re- o
stricted the free in and out flow of the tidal water 50"
to a great extent thus making the water in the
enclosed area to a near stagnation condition. The
bridge under construction is to have nine plllars
which will further restrict the tidal flow. The
isopod menace according to the local people has
started since the construction of the bunds,
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The ‘Arippan’
The organism causing disturbance to the 9 .
fishes and prawns is an isopod Identifled as ‘ oY

Cirolana fluviatilis which belongs to the class ol !

Crustacea, order Isopoda and family Cirolanidae. ' " -

It is called as 'Arippan’ in Malayalam, the local Fig. 1. Map of Cochin backwaters showing the isopod
language. infested area and the sampling stations,
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Fig. 2. Diagrammatic representation of the disposition of the
earthern bunds which partially block the tidal flow
into and out of the Kumbalangl water enclosure,

This isopod (Figs. 3 & 4) is commonly found
in the Cochin backwaters. They have also been
reported from the Chilka Lake in Orissa and from
Madras and Mandapam in Tamil Nadu. A
diagrammatic figure of the animal along with its
diagnostic body parts is given in Fig. 5a-h. The
isopod attains a maximum length of 9.3 mm as
observed during the present studies. Body
somewhat dorso-ventrally compressed with a
convex dorsal side and has an oblong ovate
shape.

Fig. 3. Dorsal, ventral and lateral views of C fluviatills (scale
in mm).

Materials for the study

Hundreds of live specimens of C.fluviatilis
were collecied on 14.7.'94 from the Kumbalangi
area where the infestation is said to be the
maximum. The specimens could be collected
easily from the baits (flesh of prawns or fish)
attached to the crab nets in operation. (It is

Fig. 4. A collection of C.fluviatilis kept ready for . ling
experiment.

commnon experience of the fisherfolk that baits for
catching crabs from the infested area if put for
longer time are fully eaten away by the isopod.
The time taken for devouring depends on the
number of isopods which attack the prey). Since
mud is the normal habitat of these animals, mud
samples were collected using a Van-Veen grab to
study their population density, the associated
organisms and to analyse the sediment for its
various physical and chemical properties. Water
samples were also collected from the area for
measuring temperature, salinity and dissolved
oxygen. In addition, samples were collected from
other parts of the Cochin backwaters for the
purpose of a comparative study (Fig.1).

Hydrology

The hydrological features of the investigated
places are given in Table 1. The water tempera-
ture ranged between 24.8°C and 27.8°C, while
the salinity had a range between 2.0%o and

Tape 1. Hydrological features observed at different stations
covered during the survey

Station Stations Temperature Salinity Dissolved
No, °C) (%) O, ml/l}
1 Cheral 24.8 2.0 1.060
2 Narakkal 26.0 3.0 1.641
3 Vaduthala 253 2.0 3.180
4  Murukkumpadam 26.0 3.0 2.524
5 Puthuvyppu 26.0 3.0 4,190
6 Thevara 26.5 3.0 3.029
7 Kumbalangi 27.8 3.0 4.089
8 Aroor 27.6 4.0 2.473
9  Arookutty 27.8 2.0 - 3.988
10 Pallithedu 27.5 4.5 5.225
11 Anthakaranazhi 26.7 10.5 3.282
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Fig, 5. ﬁ‘he diagnostic features of C fluviattlis. a, dorsal view, b. ventral view of head showing the frontal lamina (£.1.), ¢. mandible,
d. firat maxilla, e, second maxilla, {. maxillipede, g. seventh peracopod, h. dorsal view of pleon, telson and uropods.
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10.5%0. The dissolved oxygen ranged from
1.060 ml/l to 5.225 mi/L

The mean water temperature in the
Kumbalangi waters (infested area) was 27.8°C
which was the highest when compared to the
other places during July and salinity registered
a value of 3.0%0 and the dissolved oxygen content
was 4.089 ml/l.

Low oxygen values of slightly more than 1
mi/] were obtained for stations 1 & 2 (Fig.1)
which were north of the Cochin bar mouth.
However, these were areas where rich population
of C fluviatilis and other assoclated fauna were
obtained from the heaps of bottom mud.

The three year average monthly tempera-
ture and salinity for the Cochin backwaters as
studied by Cherian (Bull. Dept. Mar. Sci. Univ.
Cochin, 1978, 9: 1-14} are given in Fig. 6. The
temperature varied from 27.77°C in July to
31.87°C in April thus showing an annual
difference of 4.1°C only. On the other hand the
salinity ranged over a wide scale, with the lowest
value of 0.77%o in July and the highest of
33.33%o0 in April. Thus it is seen that while the
highest values for both temperature and salinity
were in April, the lowest values of both the
parameters was in July. C fluviatilis being highly
tolerant to wide range of salinity (results of
salinity tolerance test are given elsewhere), the

Cochin backwaters with all its seasonal varia-

tions in salinity is still a favourable habitat for
this isopod.
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Fig. 6. Monthly mean values of temperature and salinity for
the Cochin backwaters (source : Cherian 18786, Bull.
Dept. Mar. Sci, 9 : 1-14}.

Sediment analysis

The bottom sediments coliected from the
isopod infested area and elsewhere in the estuary
were analysed for some important parameters
and the results are given in Table 2.

Tase 2. Properties of sediments collected from Cochin

backwaters
Station Statlons pH Organic Salinity
No. Carbon (86} {ppt)
1 Cheraj 7.40 1.53 1.02
2 Narakkal 7.55 0.93 2.95
3 Vaduthala 7.49 0.23 0.26
4 Murukkumpadam  7.57 2.51 3.83
5 Puthuvyppu 7.69 3.32 1.92
6 Thevara 7.59 2.91 4.08
7 Kumbalangl 6.72 3.22 3.06
8 Arcor 7.88 1.58 2.30
9 Arockutty 7.87 0.00 0.26
10 Pallithodu 7.51 0.00 1.53
11  Anthakaranazhi 7.44 1.80 8.17

While the pH of the sampie collected from
Kumbalangi, the isopod infested area, was
slightly acidic (6.72) all other samples were
alkaline. The organic carbon ylelded high value
of 3.22% at Kumbalangi while it was much less
in other areas except at Puthuvyppu where it was
3.32%. At some places where the bottom
sediments were elither of pure sand or of dredged
mud, no organic carbon was detected. The
salinity of the mud showed a range between 0.26
and 4.08 ppt. The interstitial salinity value for
Kumbalangi area was 3.06 ppt which was quite
normal for the area during the southwest
monsoon season. It is observed from the present
study that thé isopods flourished in conditions of
low pH and high organic matter.

Habits and behaviour
These isopods, benthic in habit, live on and

- inside the bottom sediments in the shallow

waters. However, for foraging purpose they may
even swim freely in water with the help of their
fan shaped abdominal appendages. The presence
of the food is easily sensed by the animals even
from a distance and they are quickly drawm to
the food materials.

C.fluviatilis feeds on live or dead organisms
especially wood borers, foulers, polychaetes and
nematodes, They are also found to feed on weak
or dead prawns and fishes, fish baits, fish and
crustaceans trapped in nets and even dead
human bodies floating in water. They attack




en masse and eat away the prey in no time. The
~mouth parts of the isopod are well equipped for
a predatory carnivorous life {Fig. 3).

In the laboratory the isopods were fed with |

prawn flesh. As soon as the bit of prey was
dropped into the water, these isopods were found
swimming fast towards the food from a distance.
When live prawns were put in a trough containing
a few hundreds of these isopods, they were soon
attacked and immobilised. To start with, the
attack was on the eye and the eyestalk and also
on the ventral side of the thorax and abdomen
(Fig.7}). As soon as the isopods started nipping
the live prawns they were found to make violent
jerking movements to ward off the pests, How-
ever, the prawns could evade the isopods for a
short while only and as they became stressed and
weak they had to submit themselves to the
attackers and thereafter it was an attack en
masse. The isopods devoured the soft prawn
body from all possible directions (Fig. 8-11) and
soon they penetrated into the body eating up the
flesh in an astonishingly faster rate. What left
in the end was the chitinous exoskeleton devoid
of a speck of flesh (Fig. 12}

Flg. 7. A live prawn under attack. At first the attack fs on
eyes, at joints of body segments and on the ventral
side. )

The live fishes were not found easily
attacked by C fluviatilis because of their swim-
ming mode of life and fast movements. But once
the fish was dead or in a weak condition, the
isopods spared no time to collectively attack i
and In the end clean bones and scales alone
remained.

In the laboratory the speclmens were found
migrating above the water mark of the containers
when the water was highly polluted with putrified
animal matter. In order to find out their ahility

Fig. 8, The attack intensifies as the prawn resists.

Fig. 9. After death of the prawn the isopods enter the body
through all possible ways.

Fig. 10.: Now most of the pests are inside the shell. A fish
under attack is seent on top.

to survive outside water, a few specimens were
kept out of water in wet as well as dry condition.
The specimens kept in' just-taken-out of water

condition survived for 2-3 hrs without again
immersing in water. On the other hand those
kept after drying with blotting paper survived for




Fig. 11. What remain al the end are the clean shells and
bones.

1-2 hrs only. This study indicates that these
isopods need meisture on their body for survival,
and they can live for longer even with a tiny
droplet of water held between their appendages.

Habitat and assoicated fauna

The C.fluviatilis lives on or inside the mud
where the water current is nil or moderate.
According to the local folk, these isopods are
capable of making mud heaps below the water
with Interspaces resembling ant-hills which may
even protrude out of water in shallow areas
during low tide. Mud samples collected from the
infested area confirmed the tubicular nature of
the surface mud to a depth of 8-10 cm and the
tubular spaces are formed chiefly of these isopods
and benthic amphipods such as Corophium
trinenonyx and others.

A number of sediment samples from the
infested and other areas were collected by using
a Van - Veen grab and quantitative analyses were
made for the organisms contained in the samples.
Tubular mud formations were observed at
Kumbalangi, Puthuvyppu and Narakkal areas
where animals like isopods and amphipods were
abundant. Therefore the tube forming habit
could be attributed to these animals. Of these
the amphipods are well known for their tube
making habit. Incidently their population density
was found to be several times more than the
isopod (Table 3). Polychaetes were found only in
smaller numbers and hence their role in the tube
making process may not be significant. The
association of these isopods with the tube
dwelling benthic amphipods is not clearly under-
stood.

Live isopods along with mud were kept in
the laboratory for studying their tube making

behaviour, if any. It was found that they have
a tendency to bury into the mud and live there.
Also they were found to make canalicular spaces
inside the mud in the act of which the mud was
seen pushed up. This finding gives positive
evidence to the heap forming habit of isopods
also. Therefore while one recognizes the role of
isopods in the formation of tubicular mud, the
role of amphipods should also be recognised.

A study of the benthic communities found
in association with C, fluviatilis in the Kumbalangi
and other areas has given some significant
results. A variety of animals representing about
17 major groups formed the benthic fauna. The
numerical density of the animals/m?is presented
in Table 3.

Out of the 12 stations sampled in the
Cochin backwaters, only 4 stations recorded the
isopod. The maximum density of 1,82,400/m?
was found at Narakkal canal. In Kumbalangi the
animals were present at a rate of 1,19,850/m?,
The isopod was obtained in some numbers from
Puthuvyppu and Cherai. One interesting feature
observed was the presence of large population of
amphipods along with the isopods. Their number
went to the extent of 4,54,65,600/m? at Narakkal,
Nematodes, polychaetes and bivalves were the
other major benthic animals encountered.

An analysis of the data on benthic animals
revealed that eventhough C. fluviatilis is a com-
mon isopod of the Cochin backwaters, its
population is restricted to isolated pockets where
probably the environmental! conditions are con-
genial for its growth and multiplication. Wher-
ever present it tried to establish by fast multipli-
cation and probably this would have given it the
diamensions of a menace.

Salinity tolerance

A laboratory experiment was carried out to
understand the survival rate of the isopod in
different salinities. Equal number of unacclimated
C.fluviatilis of almost the same sizes was kept in
equal quantty of liquid medium for 15 days
without feeding and aeration. The specimens
were kept in fresh water and in water of salinities
of 3, 6, 12, 17, 23, 30, 35, 40, 45 and 50 ppt.
The percentage of survival on each day of
experiment is given in Table 4.

The experiment showed that these isopods
can very well survive from fresh water to 40 ppt.
of salinity beyond which the survival rate was
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TasLe 3. Numerical abundance of benthic organisms in the Cochin backwaters (No./m?}

Sl.  Benthic groups Stations
No. i 2 3 4 5 6 7 8 9 10 11
1. Foraminifers —_ — 240000 4800 —_— - — — - 877980 808350
2. Nemertines 1200 9600 — — - — — — — 1275 7200
3. Nematodes 1200 2822400 — 14400 3115570 — 2400 — 750 30825 411525
4. Polychaetes 15600 19200 1200 —_ 18750 1500 18450 6600 600 3600 19875
5. Ostracods — - — — — - - S — - —
6. Copepods 1200 336000 — 4200 17100 150 24000 300 300 2850 1900
7. Barmnacle larvae — — - — — - — — — 600 —
8. Amphipods 33600 45465600 13800 — 509925 150 2243550 300 — 150 16500
9. Isopods 1200 182400 — — 38550 — 119850 — — — —
10. Decapods - 9600 — — 4800 —_ — —_ —_ —_ —_
11. Penaeid larvae — — — — 75 — — — — _ —
12. Tanaidacea — 273600 —_ —_ 43575 300 4800 — — — 75
13. Diptera — — _ — — — S — - 375
14. Bivalves 26400 6115200 2400 38400 39300 150 5400 — 3900 97575 198300
15. Gasiropods 2400 — - 12000 — —_— —_ - 1050 11300 5775
'16. Fish larvae — —_ — — 75 — - - —_ — 600

Station names are given in Fig, 1.




Tamz 4. Percentage survival of C.fluviatills in different
: salinities
Days Salinity level (ppt]
) 3 -6 12 17 23 30 35 40 4550

1100 100 100 100 100 100 100 100 100 50
2-5100 100 90 100 100 100 90 100 100 30
6-8 .90 100 90 100 100 10O 90 100 90 30
9-10 90 100 90 100 100 100 80 1060 80 20
11-12 90 100 90 100 100 100 80 100 S0 10
13-14 90 100 90 100 80 100 70 100 90 i0
15-16 80 100 90 90 70 100 70 100 90 10

QOO ODOO0

poor. In 45 ppt, 50% mortality was observed on
the first day itself. In 50 ppt and above salinities
the animals died within a few hours. The results
show that this isopod is a very sturdy organism
having wide ranging capacity for salinity toler-
ance which indicates that they can survive for
several days in adverse conditions even without
food.

Tolerance to pH

The preference of C. fluviatilis to low pH as
- found during the present study necessitated to
test their tolerance to wide ranging pH. An
experiment was conducted by keeping equal
number of animals in equal quantity of distilled
water with manipulated pH varying from 4.04-
9.04. The survival of isopods was monitored for
7 days at definite time intervals. The results
obtained are given in Table 5.

Tasle 5. Percentage of survival of C.fluviatilis in varying pH

levels
Days pH level

4.04 4.90 5.92 686 8.05 904
1 0 100 100 100 100 100
2 4] 70 100 70 100 100
3 0 30 90 50 100 90
4 0 20 90 50 90 80
5 0 10 a0 50 80 80
6 0 10 o0 50 80 60
7 o] .10 90 40 40 50

The maximum survival was found at a pH
of 5.92. Better survival was found also in higher
pH of upto 9.04. Eventhough an acidic medium
was preferred by the isopods, a pH level below
5.92 was found detrimental to them.

Oxygen consumption

In order to understand the capacity of
C. fluviatilis to survive under decreasing oxygen
level in the medium, two sets of experiments were
conducted on their oxygen consumption under
two different conditions. In the first experiment
varying number of spectmens of avefage 6 mm

results obtained are given in Table 6.

carry 34 eggs inside the brood pouch. The

length were kept in separate dark bottles (closed)
having the same guantity of water (125 ml) for
a period of three hours, and the oxygen consumed
during the experiment was measured. The

It was found that as the number of animals
increased the rate of oxygen consumption per
individual reduced which was a direct evidence
of reduced metabolism under low level of
dissolved oxygen. It is interesting to note that
eventhough the dissolved oxygen level came down
to the level of 0.126 ml/1 at the end of the 3 hours
experiment, the isopods were active which shows
their ability to live under very low level of
dissolved oxygen.

In the second experiment, same number of
animals (25 Nos. each of average 8 mm length)
were kept in five dark bottles (125 ml) from 1 to
4 hrs and the quantity of oxygen consumed was
determined using blanks at different time inter-
vals. The results obtained are given in Table 7.

In this experiment it was seen that the rate
of oxygen consumption remained more or less
same irrespective of the duration of the experi-
ment. This is mainly because there was sufficient
dissolved oxygen until the termination of the
experiment for the isopods to live on. The two
experiments show that these isopods can adjust
and survive even under acute shortage of
dissolved oxygen. The experiments also indicate
that the oxygen consumption increases with
increase in size of the isopods.

Eggs and hatchlings

The eggs are laid into a brood pouch of
chitinous plates formed ventrally below the
thoracic region in between the legs. Large
number of females carrying eggs in their brood
pouch were present in the samples. The egg
develops and hatches out as a miniature adult.
A female of 7.8 mm total length was found to

diameter of the eggs ranged between 0.8 and 1.0
mm with the average size at 0.86 mm. Another
female of 7.7 mm in total length was found to
carry 21 young ones having a mean length of 1.5
mm. Eventhough the young ones were fully
formed with distinct eyes and appendages, part
of the yolk present in them was yet to be
absorbed.

Bilochemical and enzymatic studies
A few experiments were carried out on the




Tamz 6. Rate of dissolved axygen consumption by C.fluviatilis under different population density

No, of specimens Duration of Diss.O, at end @ty. of O, cansumed O, consumption per O, consumption per
In dark bottles expt. (hrs) of expt. (m!/1) in 3 hra (ml/D hour (mi/f)) individual per hour
' {ml/N
10 3 2.044 1 1.237 0.412 0.041
25 3 1.165 1.666 : 0.555 0.022
50 3 0.404 3.487 1.162 0,023
75 3 0.278 3.607 1.202 0.016
100 3 0.126 3.750 1.250 Q.013

Tase 7, Rate of dissolved oxygen consumption by C.fluviatills at varying length of time

No. of apecimens Duration of Diss. O, atend Qty. of O, O, consumption per O, consumption per
in dark bottles expt. (hrs.)  of expt. (ml/l)  consumed {ml/l? hour (mi/]) lnde(ll;ﬂaI/ I1):;(&1' hour
25 1 3.256 0.955 0.959 0.038
25 1.5 2.423 1.742 ' 1.161 0.046
25 2 2.322 1.817 0.50% 0.036
25 3 1.237 2.828 ' 0.943 0.038
25 4 0.505 3533 0.883 . 0.035

isopod to ascertain its biochemical composition
and enzymatic profile so as to find out the
possible correlation to its voracious feeding and
also the metabolic activities.

Biochemical constituents: These were
estimated for fresh as well as dried specimens,
The various blochemical constituents estimated
are given in Table 8. All the values given are
averages of two or more estimates and are
expressed as percentages of unit weight.

TaBe 8. Biochemical constituents estimated in C.fluviatilis

{averuge values}

Parameters Wet welght basis Dry weight basls
Average weight (g} 0.020 0.013
Average length fmm} 7.000 -—
Water content (%) 68.600 —_—

Dry matter (%) - 31.400
Protein (36) 8.000 38.300
Lipid {(34) 3.890 5.320
Carbohydrate {36 0.237 0.386
Ash (%) — 30.600
Fibre (%) ’ - 0.000
Non-protein nitrogen (%) — 8.920
Chitin (%) - 7.620
Phosphorous (%) — 0.320

Caloriflc value (K1) —_— 1041.630

The water content in the samples averaged
at. 69% which fs normal and agrees with the
earlier finding. The protein content was quite
high at 36%. The lipid content gave a value of
5.32% for the specles.

The carbohydrate content was low at
0.39%. The ash content was high at 31% and
this high value may be attributed to the chitinous
exoskeleton of these animals which is composed
mainly of minerals. Fibre was not detected. Non-

. protein content was observed to be around 8%.

The isoped has a low phosphorous content of
0.32%. The calorific value as determined was
1042 cal/g,

Enzyme analysis:  This was carried out
to correlate the voracious feeding of C fluvtatilis
to its' metabolic activity. The isopods were fed
with Hve prawns and filsh meat. In addition, a
set of starved animals were also included in the
experiment since during starvation the digestive
enzymes seemed to reach a low baseline value,
The whole animals were assayed for trypsin,
carboxypeptidase A, carboxypeptidase B, pepsin,
acid protease and general protease activity. The
total and specific activities of the enzymes are
given in Table 9.

C.fluviatilts exhibited high activity of
carboxypeptidase B and trypsin. Protease activity
was also detected at pH 7.0 (general protease) and




Tanle 9, Results of enzymatic studles conducted for

C.fluviatilis

Enzyme Total activity Specific activity
Fed  Starved Fed Starved

General protease’ 11400 88.00 11.670 12.100

Acid protease' 5.11 2.04 0.623 0.281

Carboxypeptidase A?  9.77 5.20 1.001  0.715

Carboxypeptidase B? 7.88 3.20 0.803 0.449

Trypsin® 1.46 0.70 0.150 0.138

Total activity expressed as uM tyrosine produced/
min/g wet tissue and specific activity as pM tyrosine
produced/min/mg protein

Total activity expressed as enzyme units/g wet tissue
and specific activity as enzyme/mg protein

Total activity expressed as pM nitroanilide produced/
min /g wet tissue and specific activty as pM nitroanilide
produced/min/mg protein

at pH 2.0 (acid protease)l. No peptic or
chymotryptic activity was detected. The results
indicate that this isopod is capable of effectively
hydrolizing proteins utilizing endopeptidases and
exopeptidases. All the enzyme activity decreased
considerably in the starved animals but starva-
tion has less effect on specific activities, In
conclusion it may be stated that greater amounts
of enzyme secretion for faster chemical digestion
may be a possible cause for the voracious feeding
habit of C fluviatilis coupled with a high meta-
 bolic activity.

Remarks

The iscpod C.fluviatilis is a commonly
occurring organism in the Cochin backwaters
and elsewhere. It Is a voracious carmnivore which
if present in very large numbers can cause a
threat to the living resources in the estuarine
water area. It is true that a population explosion
of this isopod has now taken place in the
Kumbalangi - Perumpadappu area. It has created
some problem to the local fisher-folk, in that the
fish and prawns caught in thelr net are eaten up
_ by this pest. The problem is more with the stake-
net catches in which case the nets are lifted after
a tidal period. This time 1s enough for the iscpods
to eat away the catches. Any kind of quick fishing
using dip nets, cast nets or hooks and line are
not usually affected by these isopods. However,
the balts used in crab nets are not spared by
them.

A large number of people of Kumbalangi-
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Perumpadappu area of the Cochin backwaters
depend on this water hody for their livelthood.
The fish and prawn resources of the isopod
infested area have been considerably reduced. It
is understooed that the catch from the area has
been reduced by more than 80% and this could
be due to several reasons associated with the
isopod infestation such as direct attack, reduc-
tion in dissolved oxygen in bottom waters and
reduction in other benthic biota in the ecosystem.

The reason for the unprecedented popula-
tion explosion of this isopod in the Kumbalangi-
Perumpadappu area is the recent changes taken
place in the ecosystem there. The reduction in
the tidal flushing into and out of this water
enclosure because of the laying of the earthern
bunds on either side of the already narrow water
passage seems to be the main reason for the
sudden change in the ecosystem. A lack of proper
tidal flushing of the water of the area has led to
stagnation of water and more sedimentation
along the sides, resulting in a change in the
benthic biota around this place. Soft bodied
animals like polychaetes, nemertines and nema-
todes represented in this area are being eaten up
by these isopods.

Eventhough the mother nature can always
take care of, in her own way, any adverse
condition arising out of temporary or permanent
changes in the ecosystem, the present isopod
infestation in the Kumbalangi-Perumpadappu
area calls for some remedial measures. A two way
solution to the problem may be suggested. The
first {s to remove by dredging or any other means
the superficial layers of the mud in the affected
area. However, this method may have its own
drawbacks such as a total change in the
environment the impact of which may not be
predictable and the high cost involved in such
operations. A recolonisation and subseguent
outburst of isopod population alse cannot be
ruled out. The second alternative which is much
more easier and safer is to restore the tidal flow
to its original level. The recently laid earthern
bunds mentioned earlier have restricted the tidal
flow to a great extent.

We wish to thank Dr. P.V. Rao, Director for
his valuable suggesttons and for criticaily going
through the manuscript. Our thanks are also
due to Dr. M.S. Rajagopalan, Head, FEM Division
and to Dr. Peer Mohammed, Head, P.N.P. Division
for their support in this work.




OBSERVATIONS ON THE FISHERY OF CROAKERS (SCIAENIDAE)
IN THE TRAWLING GROUNDS OFF RAMESWARAM ISLAND

P. Jayasankar and S. Krishna Pillai
Mandapam Regional Centre of C. M. F. R. L., Mandapam Camp - 623 520

Introduction

Croakers (Family : Sciaenidae) form one of
the important demersal finfish resources of India.
They contributed to 5% of total annual marine
fish production and to 10.9% of demersal
landings of India in 1991 (Anon., CMFRI Annual
Report, 1991-1992, pp., 4-5). From the region off
Rameswaram Island (8°55-9°20'N & 79°-79°40'E),
the mechanised trawlers land annually about
425t of croakers which form 3-6% of total trawl
catch.

Five genera and 9 specles of the family
Sciaenidae commonly occur in the commercial
catches in the island, of which ‘Kathalai’ (Pennahia
macrophthalmus) in the Palk Bay and ‘Pulli
kathalal' (Nibea maculata) in the Gulf of Mannar
are the dominant species. Information on
sciaenid fishery from the region is scanty
{Bensam, 1973, Proc. Symp. Living Resources of
the seas around India, Special Pub., CMFRI, pp...
481-469). The present study was taken up in
1988 and provides information on the sclaenid
fishery including hydrographical parameters-
related fluctuations during 1988-'92,

Data base

Trawling grounds off Rameswaram Island
lie both in the Palk Bay and Gulf of Mannar.
Mechanised trawling industry which came into
vogue during early '70s, has expanded consider-
ably, especially due {o the remunerative export
demand for shrimps. Three types of trawlers
operate from the island employing synthetic net
with a cod end mesh size of 20 mm. The types
of trawlers are as below :

(i) 'IB’ boat - 30' (9.2 m) in length with Ruston
engine having 40 HP

{l) ‘STB' boat - 32' (9.8 m) in length with
Leyland engine having 63-88 HP

(i) Boat measuring 36' {11 m) in length with
‘Leyland engine having 102 HP.

In the present study, the effort (number of
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units) was standardised taking ‘STB' as the
standard unit, since about 80% of the fleet are
represented by them. . All the demersal groups
were . considered as one group since the trawl
fishing is a multispecies one {(Gulland, 1969, FAQ
Man. Fish. Sci, 4 : 154 pp). The catch rate
mentioned in this paper refers to the catch per
standardised unit.

The trawling grounds off Rameswaram
landing centre in the Palk Bay (79°20'-79°40°E &
9°05'-9°-20’E) are located at a distance of 4-13
km from the land. The sea bottom is sandy,
muddy or rocky. Depth of operation ranges from
8 to 19 m. The trawlers operating off Rameswaram
centre do night fishing throughout the year,
Some units engage in day fishing during January
to about August. During February to April,
trawling ts done by two-boats with high opening
trawl nets (Jayasankar and Bose, 1992, Mar. Fish,
Infor, Serv., T & E Ser., No, 118 : 17-18) during
day time. The trawling grounds off Pamban
janding centre in the Gulf of Mannar (79°-79°25'E
& 8°55-9°10'N) are situated at a distance ranging
from 20 to 26 km off the coast. Sea bottom is
muddy or sandy. Depth of operation ranges from
20 to 42 m. All the trawlers operating off Pamban
engage in day fishing during May-September.
During October - April while 50% of the fleet do

night fishing the rest engage in fishing which
involves two nights and one day.

Data on catch and effort were collected for
18-20 days/month from Rameswaram landing
centre (hereafter referred to as Palk Bay) and for
10-12 days/month from the Pamban landing
centre {hereafter referred to as Gulf of Mannar}.
The day’s catch was raised to the month's
following the method of Sékharan (Indian J. Fish.,
9 A (2) : 679-700).

Water samples were collected weekly from
the Gulf of Mannar (10-20/m depth) and Patk Bay
(5-8 m depth). Due to their incomplete nature,
the hydrographical data of Palk Bay have not
been incorporated, but only those of Gulf of




Mannar have been presented In this account.
Data on rainfall in the Rameswaram Island was
collected from the meteorological station at
Pamban.

Trends in the fisheries

In the Palk Bay, trawl landings of croakers
registered the peak in 1989 and the catch
declined progressively to the lowest in 1992
(Table 1}. This represented a decline by 34% in
the catch from 1988 to 1992, though the effort
increased by 47% during the same period. A
similar trend was witnessed in the Gulf of Mannar
(Table 2). From the highest catch of 229.92 t in
1989, sciaenid landings ‘decreased to touch the
trough in 1992, While the catch declined by 41%,
there was an increase by 54% in the effort during
1988-1992,

Catches of croakers were relatively higher
during September to January with peaks of
production in Qctober, December and January in
the Palk Bay. In the Gulf of Mannar, sclaenid
landings were higher during June-August and
October-December with peaks of production in
October and December. March-May was the lean
season for sciaenid fishery in the island.

The average annual catch rate of croakers
in the Palk Bay varied from 2.96 (1992) to 7.41
kg (1989) with a mean of 5.46 kg, showing
decrease of 55% from 1988 to 1992 (Table 1). The
monthly average catch rates ranged from 3.76 kg
in March to 6.64 kg in February. The major
crests of production during different years were:
December in 1988 and 1989, February in 1990,
January in 1991 and June in 1992. The
production value of the principal crest varied
from 5.44 {1992} to 12.5 kg (1990) showing
increase upto 1990 and a downward trend
thereafter (Fig. 1).

The average annual catch rate in the Gulf
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Fig. 1. Seasonal fluctuations in the catch rates of croakers
in the Palk Bay during 1988-'92,

of Mannar ranged between 5.26 (1992) and 19.04
(1989) with a mean of 9.07 Kg, exhibiting
decrease by 47% from 1988 to 1992 (Table 2).
The monthly average catch rates varied from 2.92
Kg in May to 15.29 kg in November. The major
peaks of production during different years were:.
February in 1988 and 1991, November in 1989,
January in 1990 and September in 1992. The
production value of the major peak ranged
between 14.18 (1992} and 63.23 kg (1989)
showing a general downward trend (Fig. 2).

Species composition

During the present investigation, 5 genera
and 5 specles of croakers in the Palk Bay and 5
genera and 7 species in the Gulf of Mannar were

Taste 1. Estimated effort, total trawl catch, sciaenid catch, catch rate and percentage composition of
sciaenids of total trawl catch at Rameswaram landing centre {(Palk Bay)

Year Total trawl Sciaenid catch Percentage Effort Catch rate
catch (1) {t) in total (kg)
1988 12190.81 339.78 2.79 51301 6.62
1989 12422.10 339.97 2.74 45909 7.41
1990 15976.73 320.46 2.01 52489 6.11
19901 12927.15 305.74 2.37 72870 4.20
1992 13411.82 223.46 1.67 75562 2.96
Mean 13385.72 305.88 2,29 59426 5.15
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TaeLe 2. Estimated effort, total trawl catch, sciaentd catch, catch rate and percentage composition of
sciaenids of total trawl catch at Pamban landing centre (Gulf of Mannar) +

followed by Otolithes ruber,
Protonibea diacanthus, Dendrophysa russelli and
rarely Nibea maculata (Fig. 3). The average
annual catch of P. macrophthalmus varied from
. 166.23 t (1992) to 273.08 t (1989), showing a

decreasing trend in the annual catch with a mean

Year Total trawl Sciaenid catch  Percentage Effort Catch rate
catch (t) . () in total (kg :
1988 3799.30 115.00 3.03 11583 9.93
1989 34886.20 229.92 6.60 ' 12078 19.04
1990 6225.00 98,34 1.58 _ 16600 5.92
1991 4111.86 81.61 1.98 _ 12204 = 6.69
1992 3535.93 67.35 1.90 - 12809 5.26
Mean 4231.66 118.44 3.02 13055 9.07
of 237 t. The percentage contribution of this
&0 _ species, of total croakers fluctuated narrowly
“ 99 - between 73.24 (1991) and 80.32% (1989). Eco-
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Fig. 2. Seasonal fuctuations in the catch rates of croakers :
in the Gulf of Mannar during 1988-'92. i
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nomically more - Important species such as
Protonibea diacanthus and Otolithes ruber formed
2.0-5.2% and 3.9-4.8% of croakersr espectively..
Their catches were better during May-August,

Comparatively more species of sciaenids
were noticed in the catches from Gulf of Mannar,
presumably because it {s more productive than
the Palk Bay. Nibea maculata was in general the
dominant species forming 26.06 (1989) to 42.51%
(1992) of croakers (Fig. 4). Ranges in the average
annual percentage representation of other spe-
cies were: Otolithes ruber : 5.2-10.5%; Johnius
dussumieri: 3.8 - 6. 4%:; J. carutta: 1.5 - 4.1%;
J. macropterus : 1.7 - 2,9%; Johneiops sina : 4.2
- B.7%: Dendrophysa russelli : 0.4-0.7%,
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Fig. 4. Monthly percentage composition (by weight) of sclaenid
species in the Gulf of Mannar during 1988-'92.
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It may be noticed that during May-
September, catches of N. maculata were poor,
while those of O, ruber higher. This could be the
result of differences in the habits of the two
specles vis-a-vis their vulnerability to the gear,
since O. ruber is caught by trawling in the day
time {(May-September) in greater numbers, whereas
N. maculata dominates the catch when trawlers
operate during night (October-April).

Fishery in relation to some environmental
factors

In the Gulf of Mannar, bottom sea water
temperature was generally higher during March-
May and again during September-October. It
remained low during November to February (Fig.
5). Ranges of temperature during different years
were: 26.0 - 30.2°C (1988); 26.3 - 32.2°C (1989);
27.0 - 31.4°C (1990}; 28.3 - 33.0°C (1991); 26.2
- 32.0°C (1992}, Salinity showed almost a
progressive increase from February reaching
peak in September, followed by a decrease till
January. Ranges in salinity during different
years were: 28.24 - 35.68%0 {1988);
30.30 - 36.07%0 (1989); 29.66 - 35.20%0 (1990);
29.90 - 36.00 %{1991); 28.80 - 36.73%¢ {1992).
Dissolved oxygen content exhibited a perceptible
increase from July to October. It remained
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Fig. 5. Trends in the monthly mean varfations of tempera-
ture, salinity and dissolved oxygen at 10-20 m tn the
Gulf of Mannar during 1988-'92,




TaBLE 3. Average variations of temperature, salinity and dissolved oxygen at 10-20 m depth in the Gulf

of Mannar during 1988-'92

Year Average temperature Average salinity  Average dissolved : Seasonal sciaenid
' variations (°C) variations (360) oxygen variations (mi/)  catch* (t)

1988 1,06 _ Q.18 0.60 78.15

1989 1.07 0.96 0.79 178.26

1990 1.14 1.27 0.66 . : 66.06

1991 1.16 0.98 0.98 42,18

1992 1.16 1.07 0.55 45.93

* Catches during June-August and October-December.

relatively low during March - June. Ranges of
dissolved oxygen during different years were: 3.39
- 5.58 ml/] (1988); 3.24 - 5.34 ml/] (1989); 3.60
- 5.28 ml/1 (1990); 2.52 - 5.10 ml/1 {1991); 3.17
- 5.18 ml/1 (1992).

As mentioned earlier, June-August and
October-December were the periods of higher
catches of croakers in the Gulf of Mannar. The
ranges in temperature, salinity and dissolved
oxygen during these periods were 28.5 - 30.0°C,
32.00 - 35.13%0 and 3.50 - 4.83 ml/l], respec-
tively, When the catches were poor during
March-May, their ranges were 29.1 - 31,4°C,
33.21 - 33.93%¢ and 3.91 - 4.04 ml/1. This shows
that while temperature was higher, salinity and
dissolved oxygen were lower during the lean
season of fishery. Banse (Deep Sea Res., 15: 45-
79: 1968) reported decline in the demersal fishery
when less oxygen was present in the shelf waters
off the west coast of India. Low values of salinity
in the coastal waters off Cannanore were related
to low catches of oil sardine (Bensam, 1970,
Indian J. Fish., 17 (1&2): 132-148).

A perusal of seasonal catches of croakers
in the Gulf of Mannar in relation to average
annual variations in the environmental para-
meters (Table 3) indicate that the variations were
relatively of narrow ranges during 1988 and the
highest catch was recorded in 1989, The

varfations had widest ranges during 1990 while
the lowest catch was recorded in 1991. That
indicates that the fishery strength of a particular
year is dependent on the nature of variations of
environmental conditions of the previous year. It
is possible that the juvenile fishes are affected by
wide fluctuations in the environmental factors,
thereby hampering their subsequent recruitment
into the fishery. Bensam (Indian J. Fish., 17 (1
& 2): 132-148, 1970) opined that the hydrological
parameters could possibly play a more significant
role In the abundance of fish population than
factors such as food or spawning.

About 74% of total annual rainfall in the
Rameswaram Island occurred during October-
December, while rainfall was scanty in February
and June-August (Table 4). Though the total
sciaenid landings from the region during Janu-
ary-February and June-December (abundant sea-
sons) . showed a general rectprocal relation with
the annual total rainfall, the correlation coefil-
clent was not significant {(r=-0.15}). Practically no
information is available on the effect of rainfall on
demersal fishery. In the pelagic fishery, it has
been considered as an important factor (Pradhan
and Reddy, 1962, Indian J. Fish., ® A (1): 100-
109; Noble, 1972, Indian J. Fish., 19 : 167-170;
Yohannan and Balasubramanian, 1991, J. mar.
biol. Ass. India, 33 {1 & 2 ): 246-254).

Tapte 4. Monthly total rainfall (mm) in the Rameswaram Island during 1988-92

Year Jan. Feb, Mar, Apr. May.

Jun. Jul, Aug. Sep. Oct. Nov. Dec.

1988 4.6 0 346 885 54 213 140 37.3 117.8 44.7 119.1 102.7

1989 257 O 89 982 282
1990 1574 29 0.1 186 644
1991 904 7.8 175 30 44
1992 05 0 . 0 8.7 105.8

36 185 0.2 215 247.2 1975 1311
10 ol o 09 3946 119.4 259.8
24 39 1.6 250 1773 2659 1074
20 0 176 290 1103 360.6 135.2

Mean 48.0 1.8 102 36.0 52.6

§7 6.1 95 371 2205 2095 1557
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CRYOBANKING POTENTIALS OF MARINE SHRIMP GAMETES
A. D. Diwan, Shojl Joseph and A. Nandakumar
Central Marine Fisheries Research Institute, Cochin - 682 014

Cryobanking of the viable gametes is the potential tool in biotechnological application to improve animal production

as per requirement. This technique has been successfully applied in animal husbandary and cattle industry. There
is no theoretical reason why the technique should not be applied to marine shellfishes to boost aquaculiure industry.

For developing marine shrimp industry
through aquaculture technology, one of the major
constraints is non-availability of sufficient seed
and spawners to produce seed at the desired
time. Even in the event of avallability of
spawners, their maintenance and management
become difficult and expensive. Therefore, to
ease this probiem there is an urgent need to
evolve a suitable technology for cryopreservation
and cryobanking of viable gametes (sperms and
eggs) so that production of shrimp can be made
sustainable as per the need.

Cryopreservation of gametes of aquatic
animals in conirast to the situation in other
vertebrates particularly mammals has met with
a very limited success. Sperm cryopreservation
has been successful in a number of commercially
important aquatic species particularly some
teleost fishes. However, the reproductibility of
the cryopreserved sperm in general is still poor

and the technology involved requires further
refinement. Spertn cryopreservation in aquatic
animals 1s not at the stage of advanced commercial
application as seen in domestic mammals. This
may partly be due to the problems related to the
need for relatively large volume of sperins to
fertilize the large number of eggs produced by
aquatic animals.

In gamete preservation, eggs are fundamen-
tally more difficult to freeze successfully than
sperms. The reason mentioned is that due to the
large size of eggs there will be some interference
in the penetration of cryoprotectants and uniform
cooling during cryopreservation process. Some-
times the eggs with large yolk sac tend to develop
crystals which damage the egg as it freezes. It
has been also stated that the chromosomes in the
egds are more vulnerable to damage than those
in sperm, so also the loss of membrane integrity

‘both in sperm and egg is a critical damaging

Fig. 1. Unistellate spermatozoan of P. indicus by SEM x
2500.

Fig. 2. Unistellate spermatozoan of P. monodon by SEM x
2500.
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T-ABI.E 1. Cryopreservation of sperms of decapod custaceans

Species Cryopro- Tempe- . Presei'- Percen- - Method References
tectant rature vation tage of of testing
_period survival  viability
Limulus polyphemus Glycerol —74°C 50 days 64 Eosin dye Behlmer &
exclusion Brown, 1984
Macrobrachium Glycerol —196°C 31 days 53 Fertility Chow etal ,
rosenbergi 1985
Sicyonia ingentis Trehalose —196°C 2 months 60-70  Acrosome Anchordogy
+ DMSO reaction etal 1987
Sicyonia tngentis Trehalose —196°C  lmonth 56 Acrosome Anchordogy
Sucrose, reaction etal ,1988
Proline,
Glycerol &
DMSO
Seylla serrata Glycerol, —196°C 30 days 95 & Eosin dye Jeyalectumie
Trehalose, —79°C 89 exclusion & T, Subro-
DMSO, —4°C montam, 1989
DMSO +
Trehalose
Macrobrachium idelila  Ringers 6°C 96 Hrs -_— Larval Joshi &
sclution production Diwan, 1992
Penaeus indicus Glycerol, —196°C 1 week - 80 & Acrosome Laboratory
Trehalose,  —35°C 76 reaction .. vouons
P. monodon DMSO,
(Diwan, Shoji
DMSO + and
Trehalose Nandakumar)
DMSO + an
Glycerol

factor incurred during freeze/thaw process. More
recent evidence has shown that certain key
enzymes in the cells get altered/broken down on
freezing.

Very few attempts have been made on
cryopreservation of sperms in decapod crusta-
ceans in general and marine shrimps in particu-
lar. Initial attempts involved in this technology
were how to extrude the spermatophore mechani-
cally through live animals. The electroejaculation
technique of extruding spermatophore from male
prawn once it was devised, many workers have
diversified their research on artificlal insemina-
tion followed by cryopreservation studies. Initial
attempts in this direction were made by Sandifer
and Lynn in 1981 on palaemonid prawn viz
Macrobrachium rosenbergii. Later such studies
were extended to penaeid prawns, lobsters and
crabs. Not much has been done so far on
cryopreservation of sperms of marine shrimp. In

recent years Wallis Clark and his assoclates have
made. extensive studies on sperm activation,
sperm egg interaction and cryopreservation of

. sperms In the shrimp Sicyonia ingentis. They
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could succeed in preserving viable sperms in
liquid nitrogen for a period of one month or so.
Similarly in a horseshoe crab, Limulus
polyphernus, Behlmer and Brown could maintain
the viable sperms for a pertod of 50 days at -—
74°C temperature. Of late, Subramoniam and his
co-workers were able to preserve sperms of a mud
crab Scylla serrata for a period of 30 days at
—196°C. In M. rosenbergi and M. idella viability
of cryopreserved spermatophores was demon-
strated by fertilizing the normal eggs and larval
production,

CMFRlI has been doing the work on
cryopreservation of gametes of fishes and shell-
fishes for past few years. The Institute has
succeeded in developing a gene bank for certain




cultivable marine fishes. Efforts are now being
made continuously on cryopreservation and
cryobanking of penaeid gametes. The viable
spermatozoa of P. indicus and P. monodon have
been successfully preserved in the Institute's
laboratory at —196°C for a period of 15 days to
begin with. The cryoprotectants used were
DMSO, Glycerol and Trehalose mixed in different
combinations. The percentage of viable sperms
after freeze thawing was assessed by induction of
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acrosome formation which was found to be
considerably high (60 to 80%) in both the species.
Further efforts are on the way for improving this
technology not only for cryopreservation of
sperms but also eggs, embryos and larvae of some
important marine shellfishes. If proper break-
throughs are made in this sector then the
aquaculture would acquire a prestigeous status
in our country.




Edible oyster presents good farming poten-
tial in Kerala in view of the conducive ecology and
manpower availability. With the objective of
creating awareness among the R&D agencies and
fishing and fish farming communities about the
oyster farming technology and gathering opinions
regarding its prospects, a group discussion was
organised by the Molluscan Fisheries Division of
CMFRI. As the technology transfer function is
vested with the extension personnel of the Socio-
economic Evaluation and Technology Transfer
Division of CMFRI, a systematic evaluation of the
programme was conducted by the Division to
quantify opinions and suggestions and to list out
the constraints anticipated in taking up the
technology which would be helpful in developing
suitable TOT strategies. The Information was
collected using a structured questionnaire and
the findings of the evaluation are reported here.

Participant’'s profile

From among the R&D agencies in fisheries
and the fishermen community a total of 77
persons attended the programme. The R&D
agencies included State Department of Fisheries.
CIFT, IFP, BFFDA, MPEDA, Kerala Agricultural
University, Matsyafed, NABARD and nationalised
banks and the target group organisations namely
Matsyamahilavedi and Chellanam Village Prawn
Farmers Forum. A questionnaire was prepared

both in English and Malayalam and was distrib-

uted to the participants depending upon the
knowledge of language. Fiftyfive persons gave
their responses. The majority of the participants
from R&D agencies belonged to the age group of
30-50 years with post graduate level of education.
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EVALUATION OF GROUP DISCUSSION ON DEVELOPING
OYSTER CULTURE IN KERALA

Krishna Srinath, 8, Kalavatahy and K. P. Salini
Central Marine Fisherles Research Institute, Cochin -

682 014

They were associated with research and develop-
ment work in fisheries including administration.
The members of fishing community were in the
age group of 20 - 45 with educational level
upto high school. They were engaged in
occupation such as fishing and fishery related
activities, non-fishery related trades including
agriculture and homemaking.

Objectives of the participants
The objectives of the particlpants regarding

. the group discussion were te gain more know-

ledge about oyster farming, to gain awareness, to
extend the knowledge to the fishing community,
to examine the possibilities of taking up as well
as promoting the technology, to develop schemes
based on the technology and development of
value added products.

Impressions on the programme

The impressions of the participants on
different aspects of the programme gathered on
a four-point scale are given in Table 2. The
adequacy scores for each aspect such as subject
matter, relevance, coverage of topics, method and
duration of presentation, group climate, freedom
of asking questions and chances of clearing
doubts was high for the officials and medium for
the fishing community. The participants belong-
ing to the fishing community felt that the
programme had blocks in communication which
included heterogenic nature of the group, use of
English, inadequate representation of coastal
communities, briefness and quickness in presen-
tation and difficuity in taking down notes. The
suggestions for improvements included separate
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Tamle 1.

Participani's ohjectives of attending the programme (number of respondents)

8l. No.

Objectives R&D Fishing Total
officlals community
To gain more knowledge 17 13 30
To gain awareness 13 13 26
3. To extend the knowledge to the 11 11 22
fishing community i
4. To examine the possibilities of 7 14 21
taking up/promoting the technology
5, To develop schemes based on the 7 — 7
technology
6. To develop value added products 7 5 12
Taste 2. Participant’s impressions on the programme
Average adequacy score
Sl. No. Programme component R&D Fishing Overall
Officials community
1. Subject matter 3.70 3.75 3.70
2, Relevance 3.60 3.10 3.46
3. Coverage of topics 3.60 1.79 2.94
4, Method of presentation 3.40 2.60 3.16
5, Duration 3.50 3.10 3.42
6. Group climate 3.50 3.40 3.45
7. Freedom of expression 3,90 3.10 3.60
8. Chances of clearing doubts 3.70 3.25 3.63

Maximum score = 4

programmes for officials and the target group,
presentation of model project reports, more
information on economics, post harvest technol-
ogy and marketing and exhibition of live oysters
and working models.

Factors favourable for oyster culture

The most encouraging factor favouring
oyster farming in Kerala is avallability of water
spread areas and occurrence of oyster in nature.
Acceptability as food and marketing possibilites
were ailso foreseen by them.' Table 3 gives the
factors favouring oyster farming and the percent-
age of respondents.

Constraints invovled in oyster farming

In the light of the lectures, audio-visual
aids, exhibitions and discussions as well as the
experience of some of the members in the group
in oyster farming the following constraints were
anticlpated. They included complexity of the
innovation, nonavailability of spat, interference
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with traditional fishing and navigation, finance,
lack of suitable holdings and pollution. Table 4
gives the rank order of the constraints.

Suggestions for development of oyster farming

The participants from Quilon district ob-
served that the water spread area from
Dalavapuram to Pallicod presented high potential
for oyster culture owing to the availability of spat.
The suggestions for introducing and promoting
the technology were the following :

* Organising extension programmcs'such
as group discussions and seminars in
coastal and brackishwater areas

* Establishing demonstration farms involv
ing the target group and training them
in the technology including processing

* Assuring spat availability
* Motivating clientele for group action
* Invovling women from fishing house-




Tame 3. Factors favouring oyster cultures®

8l. No. Factor

R&D Fishing Total
Officials community
1. Availability of water spread area - 21 8 29
2. Ocowrrence of oyster in nature 17 10 27
3. Acceptability as food 12 12 24
4, Marketing potential 12 8 20
5, Seed avaflability - 9 6 15
6. Ease of adoption 10 4 14
TapLe 4. Constrainis (n taking up the technology
8l No. Constriant R&D Fishing Total
Cfficials CoMmmuTity
1. Complexity of the technology 16 15 31
2, Inteference with traditional fishing 17 10 27
and navigation
3 Financial 4 B 22
4, Pollution 12 6 18
5, Non-—availability of spat 10 8 18
6 Condition of the sea 10 7 17

holds in technology transfer
* Giving publicity threugh mass media

* Developing entreprencurship based on
the technology

* Providing financial subsidy for inputs

* Preparing model bankable schemes for
the use of development agencies

* (Creating awareness on the food value of
oyster

* Exploring the demand for the byproduct
namely calcium carbonate

* Combining the farming of oyster with
other agquaculutre activities

The group discussion as an extension
method is used to help develop a view point about
trends in the soclety and help identify problems
and suggest solutions. It gives opportunity to
influence participants behavior, help people
assimilate knowledge, give opportunities to ask
questions, to relate the new information to their
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knowledge and clear doubts and formation of
opinions. The above group discussion on oyster
farming has helped in fulfilling all these objectives
to a great extent. Fishermen from Chellanam

‘village who attended the programmme have

suggested a locality in Kattiparambu area in the
village for demonstrating oyster farming. The
fishermen and the development officials from
Quilon district also foresee the potential for oyster
farming in Ashtamudi Lake. Based on the views
formed in the group discussion the Institute may
establish demonstration farms in the potential
areas involving the target group so that they can
believe by seeing and learn by doing. An inter-
disciplinary and inter-institutional approach may
be followed in taking the technology to the
clientele.

The authors are grateful to Dr. P. 8. B. R
James, Director, Dr. K. A. Narasimham, Principal
Scientist and Head, Molluscan Fisheries Division
and Shri D. B. S. Sehara, Head, SEETT Division
for the help in carrying out the evaluation and
preparation of the report.
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ON THE STRIKE BY SEAFOOD EXPORTERS AT
VISAKHAPATNAM FISHERIES HARBOUR IN ANDHRA PRADESH*

Visakhapatnam Fisheries Harbour is one of
the major fisheries harbours in India. Every day
about 275 to 300 small mechanised boats, 150
to 175 Sona boats and 150 to 200 Mini and
Mexican trawlers go out for fishing from this
harbour. Small mechanised boats usually go for
fishing for 2 to 8 days, Scna boats for 3 to 24
days and trawlers for 20 to 25 days. About Rs.
2 lakhs worth fish, prawn and dry fish are traded
every day. Traders {fisherwomen) come from
distant villages Ilike Dibbapalem and
Bheemunipatnam here to purchase fish on
auction and sell them in the markets at
Anakapalli, Gajuwaka and Kothavalasa. Quality
fishes like seer fish, pomfrets, sharks etc., go to
other states namely Orissa and West Bengal
through business men from this harbour. About
300 to 350 fish traders including local fisher-
women depend comipletely on this fish business
for their livelihood. Each trader gets atleast Rs.
200/~ per day.

- Forty two prawn exporters are present at
Visakhapatnam. They used to purchase prawns
from mechanised boats, trawlers and fishtank
farmers. Last financial year (February '92 to
March '93) they exported about rupees 295 crores
worth prawns.
December '93, they have exported products worth
of rupees 300 crores, and it is expected an

Fig. 1. The desolated marketing yard of fisheries harbour at
Visakhapatnam during the period of strike.

This year upto the end of .

addlt':ional rupees 150 crores worth of prawns will

be exported during the course of the financial

year 1994-'95.

‘While the Central Government announces
some subsidy to encourage the exporters every

year, the state government reimposed 9.5%

purchase tax on prawns in June, 1993. This
made the fishermen loosing rupees 30 to 40 per
kilogram of prawn. So the exporters expressed
their woes for about six months. However, the
Andhra Pradesh State Government paid no heed
to them. Finally the exporters launched an
indefinite strike to protest against the reimposed
tax. They decided to continue the stir until the
State Government scrapped the order.

As there was no demand from exporter side
for prawns, the Boat Owners Association feared
that ‘they might not get even the fuel cost even
if they get good catches of prawns.

The country lost lakhs of rupees of foreign
exchange on account of this strike. It is a huge
loss ‘not only to exporters, boat owners, oil
suppliers and big business people but also to
small traders, labourers and hawkers who
compietely depend on fish business for their
livelihood. At last on 31.1."94 the State
Government scrapped the purchase tax on
prawns,

Fig. 2. A view of the moored vessels at the Visakhapatnam
Fisheries Harbour during the stike by fish exporters.

*Reported by : S, Satya Rao, M. Chandrasekhar, M. Prasada Rao, 8. Chandrasekhar, R. V. D. Prabhakar and M. S. Sumithrudu,
Visakhapatnam Research centre of CMFRI, Visakhapatnam.
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ON A WHALE SHARK LANDED AT KOVALAM, KANYAKUMARI*

On 13-3-1994 a male whale shark,
Rhiniodon typus Smith {pulli sraavu in Tarmil)

(Fig. 1) of about 1.5 t was entangled at 1500 hrs.

in a gill net {thengoose valai) operated by a crew
of six from a motorised catamaran on the surface
layers of the 32 m deep waters 5 km off Kovalam.
The unintended catch was towed to the Kovalam
beach, 2 km NW of Kanyakumari, the same
evening, where it had to be buried the next day
since it did not attract any merchant. Its
morphometric measurements in centimetres with

percentage in total length (in parenthesis) are
given below:

.I534-

Total length

Standard length 421 {78.8)
Length of head . 132 (24.7)
Girth of body at pectoral fin base 336 62.9)
Width of mouth from angle to angle 76 (14.2)
Vertical height of first dorsal fin 52 (9.7
Vertical height of second dorsal fin 20 (3.7
Vertical height of analfin 16 (2.9)
Length of caudal fin along upper margin 138 (25.8)
Snout to first dorsal fin 236 [44.2)
Snout to second dorsal fin 348 (66.2)
Snout to pectoral fin 122 (22.8)
Snout to pelvic fin 270 (50.6)
Snouit to anal fin 364 (68.2)

Interspace between first and second 112 (21.0
darsal fins
Interspace between anal and caudal fins 57 (10.7]
Interspace between origins of pectoral 148 (27.7)
. and pelvic fins
Interspace between origins of pelvic and 94 (17.6)
. anal fins
szgth of pectoral fin along outer margin 92 (17.2)
Length of pectoral fin from angle of inner 68 {12.7)
base to tip
Length of pelvie fin 30 (5.6)
Lcngth of first dorsal fin 64 (12.0)
Length of second dorsal fin 27 (5.0
Length of clasper from inner base of 19 (3.5)
~ pelvic fin
Length of pelvic fin along its inner side 16 (3.0)

Fig. 1. Frontal view of Lhe 5.34 m long whale shark landed
at Kovalam on 13-3-1994.

*Reported by : Jacob Jerold Joel, Vizhinjam Research Centre of CMFRI, Vizhinjam, 1. P. Ebenezer and A. Frosper, Kanyakumari

Field Centre of CMFRI, Kanyakumarl.
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ON A WHALE SHARK LANDED AT KOVALAM, KANYAKUMARI*

On 13-3-1994 a male whale shark,
Rhintodon typus Smith {pulli sraavu in Tamil}
(Fig. 1) of about 1.5 t was entangled at 1500 hrs
in a gill net {thengoose valai) operated by a crew
of six from a motorised catamaran on the surface
layers of the 32 m deep waters 5 km off Kovalam,
The unintended catch was towed to the Kovalam
beach, 2 km NW of Kanyakumari, the same
evening, where it had to be buried the next day
since it did not attract any merchant. Its
morphometric measurements in centimetres with
percentage in total length (in parenthesis) are
given below:

Total length : 534 -
Standard length 1 421 (78.8)
Length of head _ 132 (24.7)
Girth of body at pectoral fin base ¢ 336 {62.9)
Width of mouth from angle to angle T 76 (14.2)
Vertical height of first dorsal fin 52 (9.7)
Vertical height of second dorsal fin : 20 (3.7}
Vertical height of analfin : 16 (2.9}
Length of caudal fin along upper margin  : 138 (25.8)
Snout to first dorsal fin T 236 (44.2)
Snout to second dorsal fin 1 348 (65.2)
Snout to pectoral fin 122 (22.8)
Snout to pelvic fin 1 270 (50.6)
Snout to anal fin : 364 (68.2)

Interspace between first and second
dorsal fins

Interspace between anal and caudal fins

Interspace between origins of pectoral
and pelvic fins

Interspace between origins of pelvic and
anal fins

Length of pectoral fin along cuter margin

Length of pectoral fin from angle of inner
base to tip

Length of pelvic fin
Length of first dorsal fin
Length of second dorsal fin

Length of clasper from inner base of
pelvic fin

Length of pelvic fin along its Inner side

112

57
148

94

92
68

30

27
19

16

(21.0)

{10.7)
(27.7)

(17.6)

(17.2)
{12.7)

(5.6)
(12.0)
(5.0}
(3.5)

(3.0)

Fig. 1. Frontal view of the 5.34 m long whale shark landed
at Kovalam on 13-3-1994.

*Reported by : Jacob Jerold Joel, Vizhinjam Research Centre of CMFRI, Vizhinjam, 1. P. Ebenezer and A. Prosper, Kanyakumari

Field Centre of CMFRI, Kanyakumari.

ON A ZEBRA SHARK LANDED ALONG THE NORTEAST COAST OF INDIA* |

A Zebra shark (Stegostomna fasciatum) (Fig.
1 & 2 Yeaught in a monofilament gill net operted
at 12 m about 5 km away from the shore near
the mouth of Moni river was landed on 11-2-1994
at Raidighi fish landing centre near Contai,
Midnapur, West Bengal. The fish had the
following measurements in cm:

Total length 77.8
Tip of the mouth to origin of eye 5
Tip of mouth to origin of Ist gill 3

Tip of mouth to origin of 2nd gill

Tip of mouth to origin of 3rd gitl

Tip of mouth to origin of first dorsal fin
Length of dorsal fin

Height of dorsal fin

Distance between the posterior border of
first dorsal fin {o origin of 2nd dorsal fin

Length of the 2nd dorsal fin
Height of the 2nd dorsal fin

* Reported by Bijoy Krishna Barman, Field Centre of CMFRI, Contal, Midnapur, West Bengal - 721 401,
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Distance between the posterior border of Znd 41
dorsal fin to the tip of cadual fin

Width of the pectoral fin

10

Tip of the lower jaw to orgin of the pelvic fin 22

Fig. 1.

Stegostoma fasciatum (dorsal view)
on 12-2-'94,

landed at Raidighi
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Base of the anal fin 4
Height of anal fin K
Height of body at first dorsal fin origin 8.3
Weight 2,005 kg.

Fig. 2, Stegostoma fasclatum (ventral view) ianded at
*  Raldighi on 12-2-'94,




mm.aﬁmﬂﬁmf

Fraert, Il T Ifuw T T, | e

Sifea ot wepfamfefom = wufea fora, Rmdfen
2 o wedh e AR ¥ w0 ° S e a3
RO Wi S § a7 Tuiey S e
Y "iza S R dE ot T feen en A,
e 3R faei sifEasr o e 5w & ot
HUEw e | eI ST e wIE TEs
F &= am Q4 T F e fEm

s fa=

el K WY 24.8°C W 278°Cc ¥ 4= H v
AU 2.0%0 3R 10.5%0 F = H fafaum femi
faett ifea=T 1.060 | 5.225 fafade v fafawa
e

Frac v & (TfET &) = AN Yo |
27 8°C A1 S ST% T % WY H TN F S oen

3R wreTEr 3,006 3R facft aiferaer siadeg 4.089.

fafafa 4

FEA F RIS IR =0 § S W iR

(0,) = 11 30 T THEH FR 3T W 3R
worse o Iufeyg ggger GoeRe o TEfu ot
Rl @ R ¥ g A § suftug wm
FEA F TS H TEvE SR agEE 9w
Ao Y s e B ode o 8 99 am
SR TrEv 3= & SEiE o A A wH ) SRS
¥ T ¥ AR -~ 8™ T HE U IR 7 vean

FISH TvEES, FEE % O A fafavas e

T sh omEe ¥au yead sTERE g d
wetge fageryor |

FrEET % ETE R 47 9 "rEta Tee
W T FO Iy o ik I wE T ada
A TR § SRt FEE W g 3.22% @
T K Ay W Sew a9t Al A 9% &
or| U i ool 0.26 S 4.08 W @ ¥ F &w
fafqumr fe@mt gt & & SR TN
3.06 oft st Zfarmr aftm A % AR 39 4 Hfag

24

3fea ol FaE oeT ¥ I® =aa T € R
aﬁﬁrmﬁwﬁ@aﬁtmaﬂmma@ﬂﬁ
feafeat ¥ srest e wedt )

awE fagreamd

e fraeey gt @ iR saen W@ ¥
e § wd ¥ 9o w Ffee 3 i § s
Tar S ey STEY w wenen ¥ W@ §

. wfaetfora f6e 41 R g3 AW, T,
TFM T W A ¥ 7 i i wefeEt, goeh
TR, S H W voel ol wefirm ok o |«
A g W 3w ¥ et @ e
F} T R ARt StaA faam Hiay seEe
o

e ¥ STEENE! Y 3w wiw ¥ faemm
wa Sifaa 3T TR F ' H ARdNE § W9
H T & I = g W oemwhw faen o
At R Hw FAREEET A TR TR ® afE
TR T afifta S 9% '™ |\ T

it wefadl ¥ 4 = Off s it i &
FRO ITYL AGHAN FHEAT 1 A TET @11 A
70 T afiford wofedl ™ o @ ol § ¥ smem
FQ ¥ R U ufw @w R

wETTenen # Wi oo 3 2t snsdrel R urht
F IUl TR FT 3R ¥O9 FW T W FEFTEme
Y &3 ) wiaw @ = @ o fF omgEe! ¥
TR R M 8 W T ¥ 9t Feem § X
2-3 W2 9% =1 ® @ €

Frawm ot wreft wiftram

o). wepfamffan wa yar w9 w1 9 ifea
o H W R ufem &N | S Ow & T A
= 8w F g-10 |t wewd w9 e v
F B 9% Tl smpEe iR faee oiR ifwdts
TR SR W ¥

F¢ 3 aewe THE F WuEw w1 Frgw
w0 ¥ angErs ol Uiwdie afuw ¥ o T




FEAT & TTT T W WS TR
Rrfrer T wefaenfefora & U6 O eI

¥, ¥ Ay, . ww. @ Ve, A iy, Wt o, sitee, T sf, T aweR,
. TW. dien wrd, o, afrerpur o %, W

FHT TR Wi STTHY O, BET - 682 014

FER F FEIN - eI F Uy o
wofadl w1 Y w W ant G SR S Sifeal a5
it wen ¥ Iufeafa & S § qond 1994 Fr fodrd
I ofy

® ™ TE AW AT X T4 W UE ST WY R
g afom = Jw e s ¥

HEM HT Iy

FIA BT YA ATS T P IR W H
T M T F o T g W SR TR @
foem %1 o9 % SoR 9 ¥ e 9y T ge of
gt wara s & vare frea &1 dfeT g
- YporEe 7 § yyEsd # WA 9% e § )
qer e § geraren 7@ 200 e ¥ ¥

eyt

23

free SR Wl & R S A et gow W P
DWR,FTOATD e s H &) 3 o)
g 9t F yaE & %3 &) @l ¥ oErl s
™ ¥ o F foin % T € sl w1 wwa
& B3 &) '
‘arftas’

ot ok i R TeehE wdaraeh s
e Tl e U@ e e T
5l t M wmmﬁsﬁaﬁmm
(4

wmﬁ%ﬂq#mﬁmm
feamn = 1 sdw IR afeErg W oft e
Iqfeafi fa it T %) mmmm
¥ orquEr 9.3 W ¥ |




JEqTR W WAl

Frarem, wEl T fvw @ T, ¥ SR
i o, sl B Hf fam, Rt
i WM wSH AW TR % w9 Y S R oan 3
TR dfee et ¥ wa §) safan s sem
Y Wiza A Hfg 9 =1 o Sugr o
waoE Ak faeim st T Sfae 9@ #t
Fuew firam gereTs weEd Ffae fi=F e
F 3 vEl § JgE | duEw R
AL

T H A 24.8°C ¥ 27.8°c ¥ A9 H ol
TETRT 2.0%0 3R 10.5%0 % 9 A fafawar fgad
et sAffams 1.060 & 5225 fHfa/fa o fafaua
fearitt

FEEN I 7 (IET §I) T A9 AR §
27.8°C o1 S 3 WHEL F a9 H AN H = on
3R T 3.09%0 IR el stifamsrt siqdsg 4.089
fafada &

FEA ¥ TRERd I = ¥ e = anfaasH

(0,) T3 1 3@ 1| THH HRW IUA A 3N
B H I TR TOAERS 9 TEfg ot
weffaafefors 3 Al H Wil W § sufer omi
R F WIS W oau R aEm WS
IR § = R T oie wa H 2 aem
3R Teor 3= Q SEiE Jord W <Ml B STREaS
H TEURT % IAR -~ I I IS A SR T =4l
FIEA UvESTE, TR ¥ A g fafawad @
g oft SR e vem sERRd aa ¥
T favewor |

FrEeRl F IYEIE ufaa 47 ¥ §E aeee
W T $T WA o SR S " T &N
q) FrEr W fmiTE FEA IR 3.22% @
T SR ggAY FT Siew T AWt K|l W 9% FA
o7} U W WA 026 AR 4.08 W R F F =g
fafawen fEmi P a7 F sfqwSEET TR
3.06 oft <t o1 viem TR % 9N 3T 47 HiAg

24

sfaa eﬂlaﬁmw%%wﬁm%ﬁ
mﬁ@ﬁ@ﬁmﬁmﬁkm@vﬁmm@ﬁ
feafadl ® o=t a® wed ¥

T faynmam

smae fHaeey woff & iR g v &
Fosz A Y ¥ Ouft @ Ffag ¥ it § e
g I I srgEy W ggEa ¥ §E ¥

&, mEfrfhT i W W 9T 9, e,
qFi ol # wa & 7 Ei otk wefadl, eeh
o, e H R woel ol wmeefiaa ol oo A wfad
e 99 WX O 9% @y ¥ evsEniEl w4
Tt TN et AR Sfte famr R sgEr
¥

TN # STERrare! ® whm wiw & e
wa Shfem i B R 6w T ¥
H o @ g TR Sl W smRee R it
A& W g st | T v © afeT
TR A i e 3% @® w1 )

Jem e F R F Al " ¥
FIO ITG SATHAY] T a1 A 8 2@ dfe
T sfifr Tefed W Fo @ Aol § A smEEm
@ ¢ it T wiw wm ¥

yarrenen § Wit W # =1 engErarey ¥ vt
F I R F AR T T T gERTEe
% 2 ™ qlem A = 8 f amAei ¥
WR | AE@ €A W 9+ ¥ 92 freem | 3
2-3 92 % i ® g §)

Tre@E AR wEerd witrera

|1, Wil S A 9 ©A 9t dfa
&3 § wy ¥ ufEq &6 | EnEE 9E F TR 9
=aa g1 v R 8-10 ¥ W et aw Iw el e
% ¥ w Tl amrErdei ok Fraeey sk AewdTs
T FEl e ¥ |

w¢ & ¥ Twe TE F SR w1 e
F3 ¥ aREne R tfwde afvw 3@ N T




Frac, 939 R TEEw oF ¥ i nfTwer
feafa & = T
T T T IS N T F FAY
e STEHel 9 wEmeen § @R W S T
e 9 e IuH W ¥ e w1\ T
FraaTt R oy i % Fraery wfe w
Ol 3 AT 9o 9 Y fear s &)
Froereg wftemal ® sorsm 12 = Bl

FH g ¥ Frdeor 63 ™ 12 =R A
IRFEE Fae TR @ H @ Ta an sifwan
s AEFS § @ W ggasg SR wREt ¥ B
den ¥ 3 TE T W 90 5% o fF ey
¥ T YR uilt dem | sufem ot AEEd

Tha F ATAR TR sifvman aifesifeem 592
diuw ¥E TR 9.04 T F TE O ww A o o=t
Sfehfaaan &at = T 5.92 ¥ FY = g
TR ISt wiee iR @ T

- SiTeRAeT Ut

¥ It e afusw 4t TEiRE, didide st

fewufedl oy & faeey wiftraf #)

fraern siff = fed W favdw o5 ==
e ¢ T . wEfaafefag A Tveea § Ry
T €1 W ot A ot g ok wedt ¥ foro
IFEY o W SEd H wa §)1 wE ot €t 2 I
TeH Al A ™H THR )
wautar Afasifaaar

fafqu weomeR § agHEl 5t sHfasifaaa
R WM FEaT g9 ¥ qdea e e
T TOF FERT T, Begfaameras #1 v €@ um
% s B 15 fe Sfow ok o & fan @
fe ol A wm I AR 3, 6, 12, 17, 23, 30,
35, 40, 45 3R 50 @ @ 2} wEww F wA K= m

Tdem A @ ™ fF A s Y |
{40 T 0 3 Favm H =S 9w Sfaa W aHa
21 45 R A A S = A G son T TG
Mt 50 @ it ¥ ok TR v v A A FO
w2 F g WO e yRomd § 98 ey 9
¥ aga g fafa 3 s o & fn A = R
wifee we &

@ u= wfggr
AN # e wiewm | oS T

e RHREH T W SRS 1 sttt
A Ffea 8 gder 9ol ) e vy § sla
6 fieft wfard % T # fafaw den ¥ g war
(125 fy fa) @ W R A FRR R v A 3
Y2l e W@ fo it swam fiRd 1 siffesm
R feam g T T St 9 dem e
B F T affawss 39 vl sTeie 9gd F
ot fael Ao &1 w83 W 0.126 iy A |
T ARE et feafa  off srediE wga & e
g}

TR e ¥ e s w dae (R
a1 W 8 7 T SR ¥ 25 T F o )
Y 4 9 7w w@ T gt it Wt 39 v
@ A € o F fF wWiwe @aw g 9% saa
Torctr sifferasr e an1 3l sderon | =Ea gom
fiF ST Rl sifreom = orafes T 8 B
if| ® T ¥ |
3y ol wpe

¥ & 9 35 90§ o 9§ X o TEen
fsfadidmdiwdaRsgded
34 3iE @ A NS WM 08 IR 1.0 fa A
R Siwg sm=R 086 T W T@ o 77 fa W@
P TEE ® @ owifa ¥ 1.5 7 6@ dag % 21 B
Sfaal <@t T
IROEARIS Ty WEd veaa

smgEirE ¥ deramatis g o wrenpnfen
TR I S FE adeor T A

- ety s

25

S 3R g@ T # e o R am

T A ST AU 69% A NI 36% Fww A1)
e uEd 68/ Tm o




FHETERES 0.39% T FA A1 TH 31% H FH
i @ T HR WA AT 8% SR WHERS
032%| WM Y3 WG UM R 1042 FERI &)

ey fyvermer : §F, ggfaafeiie ¥ sfav
U ¥ TA9=T WERT Q@ g9 TN HAn Temn
fawerem S TN e F E@N F T A
vifaa @ ik woeh wiw faam o sfale 5o
it Shfdt w5t o gheo ¥ Wi fea @ @ B
et oreen ¥ WO GAOMSH F1 YEq FW E W

it Sifed & gufed, seifrmfeds g,
FElfFIReen &, tyfem, wfas Wew ik S
WA uiFEm 3@ TN

el 1 gftom a8 fear § fF ey
Tenfiery it wwfedn § s =% W
F TG T TR ¥ @ I § T
WIHET TS | H O T STEEEl @ s
F IR TIEA # Ifa TE9 T ®OEET §)

gt

FES . wElaefae FEH Tweew |
Wil arar § Sufea } - v Fraeht - Yeey
1A S H v M 3 o wefadl @ A e
T4 e Ty ¥ el aget W Wil R g

v ¥l R W@ § 3 wen fuw ¢ R e
IE el AHROEAl Sai Sty F we ¥ 39 €
fou s, =2 oe iR Fiw € o O SR
T g1 AT wde I W IWEM Y SR O
T = Y @R

FE - Uy & F N WA T
AT SHE e ¥ ST A SFHEIE TG T
e w1 ¢ ¥ gl auel F e e T
AR TR gafm o Fo A 80% 9F W R R

T @ W FEerl - sy dx H o T
gataeita aitads g o0 47 3§ sgErel €1 T wd
T H IR ) FH o F 2 ot J st
1 frain 59 T wiads w1 owrw ) TR s
¥ Y YA W T A &1 QA avaEl ¥ aoee
s e &

TN - YT &7 T AR W wA
HN i aftard #1 swsion < gae weE fFa
e #1 TEen AREE | nfaa &6 % 9 w1 Il
w el 7 et o e %) AfF @ R
FH ¥ TR W ufEdd o # dwE § R
TR = W $o s € gan g g
YR H 39 P ¥ YT wfm s @
sfus erpry i wefga ol wman #)

THyew | g R Zife oot = wend (faefre ) mfeaant
ot Fritgror
o, Sraviet AR 19, Fwried
o TH UW IR 3T FT ASYA AT %, HSTH 7 - 623 520

Sk i)

#Ed (faf®) w ¥ wg@ semwst e fem
gugrell H uw &1 v ¥ 1991 ¥ yra Fo s W
TERA FT 5% SR IS IR T 10.9% TR
A o1 | THYET F e I ¥ AT g
SRuafiF 425 A RFE F @I IR E N FATH
9% ¥ 3-6% &1

26

T4 E A T fefre g ¥ s dw el
9 wufedl 1 waww e ¥ PN T wE ¥
"wae ' (YES AeergmeT) iR HER e B
‘qeett aens’ (A wpder) e ¥
T IR

Tireere 8 N ¢ Feera if ol e et i
AR GrEt 8§ € Ffiga e sem W aenel 9

i mmﬁmi(w&”%;l”@gg



AR e W W W B v o, i ) gt frta Wi
& wRo fer @ fasfaa €1 | TP AT TER ®
ZIEd &1 w=erE e 21

i) ‘ezt @ - 30 ' (92) wEE - WA
3R 40 9.

‘g drst’ U ~ 32° (9.8 W) TEE - S
3363 - sswa

‘qa 36’ (11 1) weR, e Iy AR 102 1=
Lid :

W A A W AR AT s S A
& forn ® R o oo sgome O ¥ wre i
JEHES G H1 O O o B foeen

TRTEH 30 %% 8 W T S 7 feem
Tfemasae 44 - 13 AR} o werand, dtea
0 Yo B 1 W ) TR 8 W 19 ' j | i
F3 ] VIR FATRE IR G W T TR R
PO Tk A A S e T v v ¥ |
TN FFARI-N TA S AT aa e 209
26 T, Wit g H & | 7l wR aw diee @ agd T R
T TR 20 /40 W &1 Wit grem w4 - fadar
w1 1ty A wekar A § e &, 5@ % 50% Ul W
iR A oTRgR - W F A 2 W iR o A
A F@ B

75 S TR w1 T THTEH IEW Fx
(U TE) F T AE T F 18-20 T e sft uram
I FF (AR @) F 10~12 v At F
MR 9 Hufea frar

=R @E) R T et ¥ %I 10 20 1
AR 5-8 W ETE WG FI T H THEH WIEA
foem o1 | o weE SR e ofk el s
w1 o friteo fem an T @ F IR SR
T Y0l WA ¥ HRu 3 oE § T e
e fem RafEeiee e A afa st e w
wEw fea #)
ifereht w7 wafeat

Uk WIE! H IR ST 1 FTHTE 1989 &
T AT 1992 TH W X TN ATH TGH FAE

(i)

(iii)

27

T | SR 39 Srary § WO 47% 9% w31 Ay un |
=R Qe & o TEt stacen @ Wt |

e el H i v fade § sl % A
T o iR TR, oAt o weEd e o ) TR
are} # fadfrs =1 syaate 9 - 3T % A afiw
a1 IR IHT T e ST R e an

T GIE H wiwd @1 olwa AffE e |WH
(1988 R 1992 7% ) 55% st fead, fafau aal % dm
IeTEA F YT TE AR 2 ¢ 1988 31 1989 H frmay,
1990 H Fradt, 1991 ¥ s ol 1992 W5 |

TR GTet i iy e vwms gr A 1988 §
1992 TF 47% wed! fearty mikw sthaa srs w g
HofEmmmds2ofpmag | fafayadfs
TS ¥ IS 1988 3 1991 H w&Ed, 1989 H
o, 1990 T Tt 3i 1992 H fada &1 e U
¥ ot ot Wt it ) sAferew wav ol v
39 W48% R | W - IR & A ITHL THS FH
et ot . '

AR e At i w3 sfwt T wh
& wfa fafern wigpener o faas) w%s 1989
26.06% 3R 1992 H 42.51% 1 3= wnfaal sieiferag
T : 52 - 10-5% ; VAT TYAT : 38 -64%
IR : 15 - 4.1% ; F. WEHIEENRT : 17 -29%;
TG 7 4.2 - 5.7%; STZIETGT W 1 0.4 -
0.7% nfg ¥\

T - fodeR & I T, WPeneT %t T 9gd
% oft 574 fF 37, TaUT! IS FE 3= @ 1t
3, TR Fred F i ¥ sifis am # sweram
¥ (W - fade), @ T ©7. aporer g ga Ui
e F T ST AT A (STHRYET - 31e) Ina €
G4

wnfer fysgor

% WE H wFd Wwieegnt F 5 a9 K s
wiferdl SR AFR TRt SR iRt 5 69 AR
7 sufdi &t A @ T | uEn wSt # afusia
TEA H WS W 60% YA AHIGACE o)
setfagy SR, VR Sawmad, SSrena

éﬁ‘i{ké’io*é.‘—‘?}li?z’-B'yf-_:nft\’f.\\-;-,r.;b;am e e SR T e L




W i =it W Ffaw wperd | o) SEE
g0 o . urmrememE ol afdE e |
FHH T vt 9 1989 W foelt 9wg 273.08 ot A
1992 H TE 16623 < B T | THS | IuTH iR
T ¥ g wfeal weRfr s

miezrnt # urifrafaa vzl = dau

TR G H W % el v A a9 - W
¥R e - STAEER % T ARl FE g 8
AR A Y A T HH | AAVA D WA Q Fwdr
gt & o fdger a% o € 3= € ot 1
I 7% FH € o &1 faen it o |
FHFER aF qedt fe@mi |

TR G § HIhE $Y IHS IH - 3 iR
e - Feae o ot 3 ) are, Tavr SR faefl
Ao 1 9 HAW: 28.5 -30.0; 32.00 - 35, 13%
3T 3.50 -4 .83 fufa/fa o1 Fn T T W - T
Y W TG T Hi 39 T W Fqaua R facd=
st o T mm s X T sfreE =t

saen § 9Rra % ufvesd e & Fomsh Wi @
T ¥ wed fri =+t 7d ¥ v yER = wEvm #
e § wooR 3= N At 1 e oft w0 fdd Fi
!

gftfeafaa) dudted &t v anfife fafaum
Hory ¥ AR G # AET IS F AEaE 6
& i 1988 N fafaum T d sl s v
1989 T i =1 ol 1990 ¥ I fafava tu fus
o1 3t 1991 Huws FH ot g st E @
Yo A H) W@ B TE TEF UES WISl
yfifeafas = fafaua w enafa & oftfifas w2
F AR - WEW F INE fHR wefad w9y
e & forma g0 o wfwrst § ved

TAM ¥ AR wIE K gge | @ ik
T W 3 S iR W v e d

TS TSfadl T AR F IR WHE gaT
Inera T T Somvad wofest ¥ a7 sga @

A ¥ ¥

Tt feme el @ werdfeT
T, €. feam, it s o u e
FRT TR WfceTF ST Sy, HrElT - 682 014

H F SER TP IERA qoW F UH
Hamrenfiat 0w ¥ steqem e w s |
TYWE SR 95 TN o A B wE e
T Y| TR WA R S YA 9ei F St
I8 59 oE A T TR T

g e THm ey T F R
fofaa T3 F1 gEa 9 vaia diel ok gt #
AR { STSTToh ST Bl T HT STk ST
IR e o qfveet Ud GHie € § 1 $ieng Sirerent
i ¥ femeficienco ofR waREfEHT Hfem T ST
FEFTCTSI! o1 FahTH e 59 TR 1 € O A
% wiftr STavaehagaR fETe 1 IwE v o ||

era el i weaf1dl ) e A wietg
Wil § e F eI A e AR g § 15T

28

forfogas @ et st o faeva . e aota
7 femridieto wawR @ T e o fewita

Herpl # JrEaREFET agd w9 ¢ ol 98l v
AFAERT F WA = fartar &

irite amen ¥ of w1 fpftetw wor apropdt
F) g T gua ¥ ) yaw wRo oS i we ren
Forma o femefidietor & anyg & o maniewR=Ya
F 13w 3l vidteo & 3o A far 1w e
T Hiar i€l | e @ fawm o & fwe
FRor Teriew & a9 oSl = AW g €1 ISl ¥
a1 o s T E s R ) fefofengam
¥ T it i el wY et # gl T @
St & 1% 3 U o Fid e i el R awa
iRl % FB o T W e 9w §)

s AT kR R e i s e B "';Laﬁ@




THNE FRAEA ok T e & el F
FATEATA Hiee 9ga w7 7™ fem 7

T um T AR A fred $9 T & refad 3k
w1 Wit & Al F e wasm s wr
T8 Weqem g wefadl % o 3% ¥ few §
e 4 aeem ww w5 d Yeme WE %
feniidfertor i wAEfHE w fFrem wam 2 w0
i . gfewy ik A.arelT ¥ Shamem grsi

! HEIM & WA §-196°¢ § 15 fo oo wffae
F T e arft 139 R T e aRed ST
T Y, frerdiia sir fzgreng onfe & e diwm e
S YErTedt it wfew TR SR % S
TR T famen wran i ST woferel & 9= 4 (60

W 80%) THF A $6 W& W Fa= WivrE! & i3,

o1, ferai & femefidientor aepeiterelt 1 o v
Al ¥ ) ot e B ) AN F e i
mz 3T Q.

Wﬁqﬁam&iﬂ%mmaﬁﬂﬁwtﬁrw

T i, UH. wevadr ofit ot wnferft
317 Ty Wit SYHUT Ge, FHET - 682 014

mqﬁfsﬂﬁlﬁaﬂxmﬁaﬁmt
WWWWWW%IWW
FOEE W R sy T FR W T
AR IME F N TREH W ¥ TF Wy w6
araifea it Tl | Heum ¥ - enfe geiwt
TFHATES TS WA {50 FEFEN 1 T
fFan 3iR 30 R W W SR geEt w1 w6

TFAErS =] FA W Pt Fewd Bt o g

TR T F o s S T e,
T S T S ) T, - @
Wi @ fawm w5t gregmet w= Frbaor w0,

FEATe % MR R fafay Remedi-w wrew sk

T SOEl H e o} fawdl | s
T FA WL W9 F AR °qN

: m'&:uﬁﬂ'wﬂaﬁu&m

mlﬁmﬁwwwm%w&q |

HFed e an
WRiER! @1 fantas

FEum IR farm st ofR wgeti & 77
wafafedi 5 3\ Frdwa H v fan argEue ol
fara afywool ¥ we feuda= siw fevw, @t
MER, B EEIA, @
B u, Wa P favafaaaa, weaks, TaE 3R
T g Feh, Aeemirenadt si Seerm e & s
FYF BRA WA | TSI R WINt IW F IR
o 3Tt 3t werare o AR F o weed € ol
IEYR i fawm sfusol & wrigRl A aifisin
A 35-50 A F X TEER TR H Juforw
e SRy & dF g S ® WIS 20-45 Wi
F e ¥ e W & Raforw Qe D )

ngmmﬁrﬂ?wﬂzﬁf%wfa:mﬁﬁamﬁ
TS 1S9 ol st Of = e F s @
a1 A T T W i Sl sk wgl

Y AT @M FEFHA e e e ¥

29

v i Hfg e vem

e Fft Ffeg ey @ 9w R wfe
gﬁa&faﬁm%mﬂtﬁa?ﬁwm
a3 WeH §1 '

v el =Y wfemwai |

g = ¥ W Rl T s, qe-ge
e, yEdrrEl SR w=i ok 3o aeel ¥ s
¥ TOR 9w R W o oAt F b A

Al it wfeeran, Tarel #f srTveTE, TR S

snt#lwﬁ'aﬂﬁ far ofR W)




wf dadw & farma g yeme

Fieed foen % wnfieri X =waan f& TeapE
W yfemaie 9 F 99 W & TEl F I F
FOO PR def FfAQ S B aEAet
Tt @ wifa Hfew Fefafen gaa voe 7 ™
q)

-7 3R Tveee & % Al ¥ fow W
-difieal  enfR fawm wwiwEHl w1 FEeH
—T%d W A Wi FQ gu P vl

F N 3R SR IFATen SR HHE W

i 3

-Te HI Iqafs gifes o

-t A W FRer S e ww
et T & T fordt ® Wi
AT

-l R YER S

-FEAIES % YR W IWH W fEEm w5

-fraw Hfe facita oM 3

-faFr sfiml & Som Hag Wew Sa
qoei & Fmf wew

- wm ¥ 9 A YR 1 vew gEge

-3Y IR FHIFEGH FRAAS FH1 47 F @
FET

-vfR e N 37w JoF™ F wy e

TR = 1 I GHENE! ¥ e Sy
QA T 9 TRl St Tl W T weie

SR wem $iR aREl F farw w1 Hfeu @

T oF e TN | <o Wi ¥ Ag, fEER
T FEEH § i faa o, Fwfe-voe 4w giw
dadt fred wfee fawfer #h wieew o @
Iufegn sl oiR wigsil 3 yiw wada Fieg
Fege! e =t e st 39 W 99 € ww
FEAR SR 4T AAA ¢ Y9 F WA S
g PR wEt St e # S] @ S eH
# et R favam o smem sk awArest @
& A @)

foremavee™ ® wE e Fraiaes waity w

feramerTEeTm ee SETTE R % e T
. SR HUE § | U F6 @ #E 9 dHga O, |/
Y, B2 3R AR ZreR 7oA iy o € iR 09
2 TG, &, g6 Hi TSferat, i g = svawor it g
¥ g feerm il & wrgen ol a=t ot woeh Wi
¥ 3R AR H St sTo S e § | SR,
uPheE, GO ik oarE wefhE w1 3de ain
ofrem e A U@ &1 T wgen ferdi |l @m
91 300 - ¥ 350 T TS A T gu R S|
- wafd wfafE w5 ® FH 200 F. FEE §)

- fawmEvee § 42 3w e ¥ fee faal
T4 H 3 295 TN . Yeg & 7 am Frafa feam am)
T O o frdeR (93 TR IEA 00 WS T [ F
. il o i fpen | R ad S ok
150 TS %. T4 % Hivil 1 Frafa €7 3 weawn 4t

ARHT T TR A 1993 [ H FIN W 9.5% 4
FX o T e i wrwfa fE. w30 440 %
% 1 TR T IS ¥ | e v v A frafew
W AFH ¢, AT AFY W TR 3 376 IPY W
FE W aE fom s i PRI m e W F
foeg 1 stffiae v vy o frar o= a@n
T W Fofa o a v Wik e vt Fveg ot foeam)

Frafasi =it SR A | = €1 % FR0 7 "t
F ot aga T TE 1| e e g TR g
TS AW WS SR § o gu B =i ol
T W ot 9t | i W U W Y 31.1.94 SR
mmﬁmmﬁmﬁgmaﬁml

*IH. U T, T. TENER, . YEE T, T, RO,
ﬁﬁmmummﬁmwmmm

. faurgugem gEYE ¥4

30




Hige™ | ygaia fafa gu*

wEem @ s T R s Ao A Fipw F wR0 e KA S T 3EEt T e 534
FIHE | wiofm o freee (e ad) ¥ o @t ofit 9r 15 =7 o
T fof qu RfFEIE g $8 T, W Feem F * T T T e 5 Fafo STEI % % a Sroes

T H W T W W o e A T A S sk g 8 s ¥ o TR o w dew
T W TR fedid

W%Wtﬁaﬁmﬁﬁﬁmgﬂ*

TR F IR PEFTERISHFERR ¥ feom afeh T smwm = 8 o =0
W 12 @ # VAT THAY (monofilament) vl ¥ @ wiard 778 & ™ 3R ¥R 2.005 &% W @M

TF Hien U (TN EEEEY ) @ IS W s ¥ 22 93 ¥ ¥ R
™ 11-2-1994 T UivSw TS F B=E F Hwe m;’ﬁ%‘f = e

GUIDE TO CONTRIBUTORS

The articles intended for publication in the MFIS should be based on actual research findings on
lang-term or short-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 specislists, are to be avoided. Field keys
that may be of help to fishermen or industry are accepiable.  Self-speaking photographs may be profusely
included, but histograms should be carefully selected for easy understandiog 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 results intended for fishing industry, fishery managers and planaers 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 atticle intended for MFIS should not ¢xceed 15pages typed in double space
on foolscap paper.
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