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The technologies for edible oyster and
mussel farming have been developed by CMFRI
in 1980’s. In order to facilitate the transfer of
technelogies, several demonstration trials have
been carried out at various locations to test the
adaptability, ecofriendliness, economic viability
and sustajnability of these technologies.

The edible oyster farming experiments at
Dalavapuram, @uilon during 1994-'97 were
highly successful in demonstrating the
technical viability of bivalve farming. Several

farmers have since successfully adopted the

technology. The feasibility of growing a short
crop of mussels in the estuarine system
during the post monsoon months along with
oysters for at:least four to five months, when
higher salinify conducive for mussel growth
prevails in the Ashtamudi lake, has been
established. This proved to be highly
successiul and farmers have evinced interest
in this integrated system of farming to raise
multiple crops.

In order to identify new sites suitable for
edible oyster and mussel farming, location
testing and demonstration experiments were
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Fig 1 Growth of oyster spat, Pallipuram. 1999-2000
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carried out at Pallipuram near Munambam in
Vypeen island off Cochin. Pallipuram estuary
opens at Munambam. The farm site is 2 km
from the Munambam bar mouth.

Oyster shell strings (rens}) were
suspended from racks erected in the canal
leading to the Munambam bar mouth to study
spat settlement and growth pattern. Oyster
strings with spat collected from Ashtamudi
lake were also transplanted to Pallipuram to
monitor the growth of oysters in this site. The
hydrographic and sediment parameters were
monitored monthly. The growth of the oysters
was also monitored. Twenty seeded ropes of 0.75
m length each were suspended {rom the rack
in December 1999. The growth and
environmental parameters were monitored.
Seed of 15-25 mm size collected from the
mussel beds off Narakkal, were seeded onto 12
mm nylon ropes covered by mosquito netting.

Hydrographic and sedliment parameters:
The hydrographic and sediment, parameters
were monitored during the entire culture
period. Salinity ranged (rom 3%o in July to 32%o0
in March. Productivity ranged from 0.65 mg/I
in June te 8.75 mg/1 in December. The
productivity (gross) ranged from 0.52 mg C/m?
per day in June to 5.24 mgC/m?® per day in
April. The nutrients in the water and the soil
texture were also analyzed.

Edible oyster : Edible oyster seed
production was initiated at Pallipuram, near
Cherai, in Vypeen island. A total of 25 rens
were suspended from the rack constructed in
the canal bordering a private shrimp farm.
Moderate settlement was observed at an
average of 15 numbers per string and four
numbers per shell. This was low when
compared with the settlement pattern at
Dalavapuram, Quilon in the Ashtamudi lake.



Harvesting mussels from Pallipuram, In Vypeen island

Strings with spat settled at Ashtamudi -

were also transplanted to this site to compare
the growth with those settled at Pallipuram.
Fifty strings were transplanted in iwo spells,
March, May and reared at Pallipuram. Each
shell had an average of 4 numbers of spat and
18 numbers of spat per string.

The oyster spat settled at Pallipuram
attained a growth of 73.9 mm by May 2000 from
an initial length of 45.69 mm in May, 1999.
The spat transplanted from Ashtamudi in March
reached a length of 72.6 mm in May 2000.
while the spat transplanted in May, 1999
reached a length of 80 mm in March 2000
(Figl).

‘The increase in weight was significant
in the case of the spat transplanted during

May while those settled at Pallipuram did not

show significant gain although growth was
good

Mussel: Seeded mussel ropes (green) were
also suspended in the farm in December 1999,
A total of 20 ropes of 0.75 m, seeded with 20-25
mim green musse! seed collected from Narakkal
were suspended. The environmental
parameters were also monitored. Good
attachment and growth was observed. The
mussels attained an average length of 74 mm
in four months, indicating a growth rate of 8.41
mm / month.
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Production : The oysters were harvested
in August 2000. The Pallipuram stock of oysters
exhibited poor growth when compared with the
Quilon stock. Seventeen strings of oysters
yielded 34 kg shell-on oysters. The oysters were
heat-shucked and yielded one kg of meat. The
average meat percentage was 3.5%. The Quilon
stock recorded better growth and from 31
strings, 105 kg shell-on oysters were harvested
and yielded 4.5kg meat. The average meat
percentage was 5.2%.

The mussels were harvested in May 2000.
Five ropes were lost due to poaching. The
average production was 9.2 kg per meter rope.
A total of 137 kg shell-on mussels were
harvested. The meat was extracted by heat-
shucking and 32.5 kg meat was obtained. The
average meat percentage was 38.9%.

Although seed settlement was only
moderate and low (15-20 numbers per string
and 3-4 numbers per shell) compared to the
spat settlement pattern in the Ashtamudi lake
{20-25 spat per string averaging 4-5 spat per
sheli}, this area is suitable for oyster farming.
The hydrographic conditions are conducive for
growth. The Pallipuram stock of oysters
attained marketable size at a slower rate than
the Quilon stock. This may be due to the
inherent genetic difference coupled with the
environmental effects, which has to be
confirmed through heritability studies.
However, the meat content is comparable and
small-scale farming can be carried out at
Pallipuram,

Pallipuram is close &0 the bar mouth
and therefore favourable for mussel farming.
The salinity in the canal increases to 25%o0
from December onwards and is suitable for
rearing green mussel (Perna uviridis) for at
least four to five months, upto May. Thus
Munambam area is a suitable site for
raising a short duration crop of mussels
within a period of five months. During the
same season, integrated farming of oysters



and mussels were carried out at
Dalavapuram. The growth rate of mussels in
this farm site was 8.72 mm / month, the
average meat percentage, 36.7% and the

average production 7.63 kg/m rope. At .

Chettuva, in Thrissur district, during the
same season, the average growth of mussels
was 11,7 mm/month, average production
10kg/m rope and average meat percentage
38.3%. At Paravoor, in Quilon district, the
average production was 7.74 kg/m rope. In
the open sea raft and rack culture of
mussels, off Narakkal, the average
production was 10kg/m rope. The growth and
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production at Pallipuram is thus comparable
with that in other estuaries as well as open
sea. The meat content was also high. Thus,
Pallipuram is a good site for small-scale
integrated farming of oystes and mussles,
It can also be integrated with shrimp
farming (the water intake points of shrimp
farms can be utilized for mussel farming),
making the farming system. economically

viable, ecofriendly and sustainable.

Prepared by : P. Laxmilatha, P. Radhakrishnan,
B.Jen}t and K.P. Said Hoya, Central Marine
Fisheries Research Institute, Cochin-14

Since trawling oj:-eratio_n started during
the sixties, penaeid shrimps, crabs and

stomatopods formed the major part of the .
crustacean fishery, in trawl catches off
Mangalore coast with non-penaeids and -

lobsters to a minor extent. In penaeid shrimp

fishery, species belonging to the genera -

Parapenaeopsis, Metapenaeus and Penaeus
contributed almost to the entire fishery along
the coast for a long time. Species composition
of the penaeid shrimp catch for 1982-1990
showed that 99% of the catch was contributed
by Metapenaeus dobsoni, Parapenaeopsis
stylifera, M. affinis, M. monoceros and Penaeus
indicus. The multiday trawling introduced
during early 90s increased the catch of bigger
varfeties of shrimps like M. monoceros and
Penaeus spp. Intensified multiday trawling
operations changed the species composition-
of penaeids along this coast with Solenocera
spp.. Trachypenaeus spp., Penaeus
canaliculatus and P. semisulcatus hecoming
dominant.

Impact of multiday trawling : The effect
of night trawling on penaeid shrimp fishery
and the subsequent emergence of new shrimp

resources have been studied in detail by
earlier workers. In a single day trawling the
species like P. stylifera, M. dobsoni
were dominant. M. afflnis and P. indicus were
available in smaller quantities and M.
monoceros occured in stray numbers. After the
introduction of multiday trawling M. monoceros
became one of the dominant species while
Solenocera spp. and Trachypenaeus spp. which
were not encountered in the single day
trawling started gaining dominance. In the
case of crab also change in species
composition was noticed. In earlier years the
edible crabs Porfunus sanguinolentus and P.
pelagicus were forming the bulk of fishery but
after the introduction of multiday trawling,
Charybdis feriata also has emerged as an
important constituent. '

While analysing the trawl catch, effort
data of Mangalore for the past two decades,
1981-1991 and 1991-2001, the change in
trawl operation and the changes in species
composition of shrimps were obvious (Fig. 1).
It is clearly seen that species composition of
shrimps changed a lot since mutiday
trawling operation started.
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Fig.1 Changes in species composition of penacid
shrimp landing al Mangalore during1981-2001

It is seen that the major change occured
in the last decade, 1991-2001 and the
comparison of the data during 1989-'90 and
1999-2000 showed the magnitude of change in
the trawling operation and the species
composition in penaeid shrimps. The data on
catch by trawlers of Mangalore landing centre

TABLE 1.
Year Trawler Fishing Single day
effort effort units
. {unlts} (o]

19689- 1993 30086 327851 18918
15999-2000 33995 1021658 18014
Dilference 3909 693807 -802

TABIEZ2  Comparison of penaeid shrimp landings {in

tonnes) by trawlers at Mangalore fisheries
harbour during 1983-1990 and 1999-2000.

Species 1989-1990 1999-2000
Metapenaeus dobosoni % 148.4 295.5 1474
(1914} (1541}
M. affinis % 2.5 6.6 19
{0.3d) {0.43)
M. monhoceros % 3291 464.6 135.5
(42.45) (24.23)
Parapenaeopsis- 270.5 218.5 -52.0
stylifera % (34,89 (11.39)
) 147 10.6 -4,k
Penaeus indicus % (190) ©.55)
) 4 4.6 0.6
P. monadon % {0523 (0.24)
1} 7. 1.
P. semisulvatus % (0,338} 3
liculat L 41 4.1
P * ©20)
. ] 431.8 4918
Trachypenaeus spp. % 25.61)
1] 414.5 414.5
Solenocera spp- % - (2L61)
Total ' 7152 1917.3 1142.6
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during 1988-1990 and 1999-2000, showed that
single day operations are slowly decreasing
whereas, multiday operations are on the
increase (Table-1). The year 198§9-1990
represents the period of maximum exploitation
of marine resources of the coastal waters up to
a depth of 30m. But decrease in the catch from
this zone, forced fishermen to extend their
activities to deeper waters up to 150m for
exploiting mainly cuttle fishes, squids and
fishes. In ten years, the additional effort (units)
increase was only 13%, but the fishing hours
increased by 213%. During 1989-20, the
average fishing hour was 10.90 per unit,
whereas in 1999-2000 average hours of {ishing
rose to 30.05 (Table 1). The year 1999-2000 is
again a point of transition, when the trawling
operations from the depth zone up to 150 m also
not found to be giving satisfactory economic
returns which forced the fishermen to venture
into deeper waters.

The trawler operation pattern at Mangaloré fishertes harbour during 1589-1990 and 199%9-2000.

Percentage Multiday Percentage Fishing hour
of 3D units of MDUF per anit
62.87 11170 37.13 10,90
52.99 15981 47.01 30.05
-9.88 4811 9,88 19.1%

In the species composition also the emer-
gence of new species and decline of the others
is evident. (Table 2)

Impact of deep sea trawling :
At Mangalore deep sea trawling was
attempted for the first time during April 2000.
The deep sea trawling operation at a depth
of 500 m is targeted mainly for shrimps and
lobsters. During April-December 2000 an
estimated 463 multiday trawlers extended
their activity to deeper waters up to 500m.
and landed about 259. 35 t. of crustaceans
apart from other fishes and cephalopods
{Table 3). The deep sea shrimps were
represented by Aristeus spp., Heterocarpus
spp.. Solenocera spp., Plesionika spp.,
Parapandulus spp.. and lobsters by Pureupus
swelli, Nephrosis stewarti.



TABLE3. The Crustacecan resources landed ({in t

at Mangalore fisheries harbour.
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onnes.) by the multiday trawl units during 2000

Monih Units/ Sotenncera Aristetis Heterocarpus Parapenaeus Peurulus Nephropsis Total
Species sph. spp. Spp- sSpp. sewell stetourtl

Aprit 8 259 0.9 - - 268

May 105 9.5 64.3 25 - 99.1

Novemnber 130 255 303 8.6 2.6 247 - 94.7

December 220 - 346 a3 - 0.6 0 8.7

Total 463 56.9 130.1 374 9.6 25.2 10 259.3

Depth wise distribution of penaeid
shrimps: Based on the analysis of data of
crustacean landings of Mangalore fisheries
harbour from the time of introduction of

trawlers till date, depth wise distributfon of -

shrimp resources along the Karnataka coast
can be made. As per the exploitation pattern,
the distinct zones that can be identified are
the near shore water zone up to 50m depth,
50 to 150 m depth zone and the depth zone of
150 m and above. In the first zone, single day
and multi day units are in operation and
multi day trawlers mainly in the second zone
In the third zone the trawling operatian is
up to 500 meter depth zone, which is at
present exploited by large muitiday trawlers
of more than 56 feet OAL, equipped with
facilities for deep sea operation.

The major reason [or the extension of
activity was that the income from the
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The enterprising small and medjum
shrimp trawler operators of Kerala ventured
into deep sea fishing for the first time in
November 1999 defying the longheld concept
that deep sea prawn rescurces could be
harvested only by means of large trawlers.
This endeavour proved successful with the
realisation of 25.647 t of deep sea prawns in
the first fishing season lasting between
November '99 and May 2000. The catch/hr
of trawling was eslimated as 53 kg against
6 kg of coastal species obtained for the
inshore prawn fishery during the same
period. A detailed account of the fishery and

conventional trawling operation is not
adequate to meet the increase in operation
cost. During first year of operation the
result of deep sea trawling was encouraging
and more and more [ishermen modifying
their trawlers to equip for deep sea trawling
started operations. According to recent
trend the deep sea trawlers from Mangalore
are landing their catch in fishing harbours
in Kerala, as the rate for the deep sea
crustaceans are more and competitive,
Another reason is that most of the of deep
sea trawlers are operating in the ground
south off Mangalore and off Kerala coast and
they are finding the harbours in Kerala
nearer to land their catch in fresh
condition.

Prepared by : A.P, Dineshbabu., B, Sreedhara and
Y.Muniyappa. Mangalore Research Centre of
CMFRI, Mangalore

biology of deep sea prawns of the period
November ‘99 - March 2000 was given by
Rajan et al. [(Mar. Fish. Infor. Serv.T &E Ser.,
168, 2001).

The deep sea prawn fishery in the second
season of exploitation {(2000-'01) was closely
monitored to study the impact of trawling on
this resource and the present
communication gives the result of this study.
Future prospects of this important
commercial fishery along Kerala coast with
possible management measures are
discussed.
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resources landed (in tounes.) by the mulliday trawl units during 2000
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up to 500 meter depth zone, which is at
present exploited by large multiday trawlers
of more than 56 feet OAL, equipped with
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activity was that the income from the

conventional trawling operation is not
adequate to meet the increase in operation
cost. During first year of operation the
result of deep sea trawling was encouraging
and more and more fishermen modilying
their trawlers to equip for deep sea trawling
started operations. According to recent
trend the deep sea trawlers from Mangalore
are landing their catch in fishing harbours
in Kerala, as the rate for the deep sea
crustaceans are more and competitive.
Another reason is that most of the of deep
sea trawlers are operating in the ground
south off Mangalore and off Kerala coast and
they are finding the harbours in Kerala
nearer to land their catch in fresh
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Prepared by : A.P. Dineshbabu,, B, Sreedhara and
Y.Muniyappa. Mangalore Research Centre of
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The enterprising small and medium
shrimp trawler operators of Kerala ventured
into deep sea fishing for the first time in
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that deep sea prawn resources could be
harvested only by means of large trawlers.
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Though trawiing operations were mainly
concentrated in the ‘Quilon Bank’, some of
the trawlers based at Munambam and Kochi
fisheries harbour carried out targeted {ishing
for the prime prawn species Aristeus alcoki
(Red Ring) in deeper waters beyond 400
meters off Kanyakumari in the south and
Beypore in the north. Some medium sized
trawlers based at Mangalore shifted the base
of operations to Kochi and concentrated on
fishing for high priced ‘Red ring’. In the last
fishing season, one fishing trip generally
lasted for 2 to 3 days whereas, in the
following season {2000-2001) the fishing
vessels stayed over 5 to 6 days per trip,
mainly due to poor returns.

Trawling operations commenced early in
September, 2000 at Kochi, Munambam and
Sakthikulangara-Neendakara. Because of
the presence of juvenile prawns in large
numbers in the fishery and consequent fall
in prices, the industry voluntarily declared
a ban on fishing in September and October.
Regular operations commenced in November
and continued upto March 2001 only. Deep
sea prawn landings at Munambam, Kochi and
Sakthikulangara-Neendakara together
accounted for almost the entire fishery in
Kerala. The landings at these centres
accounted for 10,042 t, the catch/hr being
31 kg/hr of trawling (Table 1). 64.4% of the
. fishery was contributed by Sakthikulangara-
Neendakara followed by 25.8% by Munambam
and 9.8% by Kochi. M. andamanensis (33.60%)]
was the dominant constituent of the fishery
followed by H. woodmasoni {25.46%), A.alcoki
{15.33%), H. gibbosus (14.46%) and P.
spinipes (9.15%). Other species such as P.
martia, P. ferryi, P. investigatoris and P. hextia
were caught in small quantities.

Data on size composition, sex ratio and
breeding population of the dominant
constituents were collected from all centres
and the pooled data are presented here.

Muar. Fish. Infor. Serv., T & E Ser, No. 17U, 2061

Monthwise, species-wise and sex-wise data
on size range, dominant size, sex ratio and
breeding stock are presented in Table 2.
Major departures in the bioclogical
characteristics from the previous season
(1999-2000) are as follows.

H. woodmasoni : 51 to 130 mm size
classes supported the fishery, whereas in the
previous season sizes bhelow 71 mm were
totally absent. Size classes below 91 mm
contributed to 19% of the overall fishery in
this season, whereas in the previous season
this group supported only 2%. Percentage
contribution of berried females in the total
landings declined from 79.3 in 1999-2000 to
56.5 in this season.

H. gibbosus : The fishery was supported
by 51-150 mim size classes in 2000-'01
season against 91-140 in the previous
season. Juveniles below 100 mm in total
length supported 9% of the fishery against
5% in the previous season. However, berried
prawns were cbserved more in number in
2000-'01 season,

P. spinipes : Size range of this species
in the fishery during 2000-'01 season was 71-
125 mm and sizes were almost similar in both
seasons except a slight domination of juvenite
population (3%) in 2000-'01. Percentage
contribution of berried prawns in the fishery
declined from 73 in 1999-2000 to 57 in the
present season.

M. andamanensis : 66-135 mm sizes were
represented in the fishery in 2000-'01 against
71-100mm sizes in the previous season.
Prawns below 91 min contributed to 48% of the
fishery in 2000-'01, whereas in 1999-2000
season this size group formed only 26%.

A. alcoki : The fishery was generally
dominated by higher size groups between
131-175 mm in females against 126-150 mm
in the previous year. Males above 100 mm
were common in the catch in 2000-'01.



Spawners formed 71% in 2000-'01 against
58.3% in the previous season.

Deep sea prawn fishery in Kerala during
2000-'01 widely differed from the previous

season (1999-2000) in catch, effort, catch

rate, species composition and biological
characteristics of component species. The
overall catch in 2000-'01 heavily declined by
15.605 t, over the previous season, the
shortfall being 61%. The catch declined in
all the fishing centres and the centrewise
decline was 26% at Munambam, 77% at Kochi
and 64% at Sakthikulangara-Neendakara.
The overall catch/hr of trawling decreased
drastically to 31 kg in 2000-'01 against 53
kg in the previous season, the percentage
decline being 42. The catch rate also went
down by 57% at Munambam, 61% at Kochi
and 28% at Sakthikulangara. As the fishing

days per trip was more during 2000-'01, the

catch per boat trip showed a slight
improvement of 13% over the previous season
which is in the expected lines. '

The overall fishing effort in terms of
trawling hours in 2000-'01 declined by 33%.
The centre wise decline was 41% at Kochi,
49% at Sakthikulangara-Neendakara.
However, at Munambam the effort improved
by 73%. Fishing operations in 1999-2000
extended upto May whereas, in the following
season the activities ceased by March
because of fall in prawn catch.

The catch of all deep sea prawn species
declined in 2000-'01 season, with the
shortfall more pronounced in pandalid
prawns. H. woodmasont landings declined by
73%, P. spinipes by 86% and H.gibbosus by

66%. In penaeid prawns the decline was only -

marginal and catch of M. andamanensis and
M, alcockideclined by 3 and 10% respectively.
Targetted fishing for the prime species of A.
alcoki in deeper waters off Kanyakumari has
yielded good returns for trawlers based at
Munambanm.
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Species composition of deep sea prawn
fishery in 2000-'01 showed wide fluctuations
in comparison with the previous season
(Fig.1), Pandalid prawns contributed to 78%
of the deep sea prawn fishery in 1999-2000,
major contributors being H.woodmasoni
(37%), P. spinipes (26%) and H. gibbosus
(15%). The contribution of pandalid prawns
in 2000-'01 declined to 49%. Both
H.woedmasoni (25%) and P. spinipes {9%)
registered heavy decline in the percentage
contribution whereas, the share of
H. gibbosis remained almost the same in
both seasons (14%). Penaeid prawn
M.andamanensis contributed to 34% of the
fishery in 2000-'01 against 14% in the
previous season. The share of A.alcoki

“improved by 9% in the present season mainly
-due to operation of some of the boats in

deeper grounds beyond 400m off
Kanyakumari and Beypore targeting for
larger varieties of deep sea prawns.

5 1999-2000
22000-01

Percentage

W 772722274

Species

Fig.1 Specieswise percentage contribution of
deep sea prawns fishery of Kerala during
1999-2000

Pandalid prawn fishery in 1993-2000
was mostly supported by adult prawns. But in



the following fishing season of 2000-'01,
juveniles were present in good numbers and
they formed 19% of the fishery in
H.woodmasoni, 9% in H.gibbosus and 24% in
P. spinipes. Percentage contribution of
berried prawns declined by 22.8% in H.
woodmasoni and 15.6% in P. spinipes. In the
case of penaeid prawn M. andamanensis
juveniles formed 48% of the fishery.

While discussing the future prospects
of deep sea prawn fishery along Kerala coast
it is predicled that the catch rate are likely
to decline in the ensuing season due to the
virgin nature of the fishing ground and the
biological limitations, such as slow growth
rate, low fecundity and long life span of deep
sea prawns.

Drastic reduction in the overall catch
and catch rate in the deep sea prawn
fishery of 2000-01 season. heavy decline in
the contribution of pandalid prawns,
abundance of juveniles in pandalid as well
as penaeid prawn calch and decline in the
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percentage composition of berried prawns,
concretely point out that the deep sea prawn
stock is facing over exploitation in the
second year of the fishery itself. The [ishing
pressure is to be drastically reduced by
minimising the number of {trawlers
operated for deep sea prawn [ishery.
Attempts should be made to explore new
trawling grounds beyond the intensively
exploited ‘Quilon Bank'. Availability of the
prime species, A.alcoki in fairly large
quantities for a few vessels in deeper waters
off Kanyakumari and Beypore is an
encouraging trend in this direction.

Deep sea prawns are easily susceptible
to spoilage. Except hard shelled Heterocarpus
species, all other prawns were landed in
partially spoiled condition after long fishing
trips. Post harvest technology should be
upgraded for on board preservation of the deep
sea prawns to maximize the profit to this
industry which is facing a crisis due to
depletion of the stock.

TABLE 1. Details of dcep sea prawn fishery along Kerala coast during 1999-2000, 2000-2001

Murtamnban Kochi fisherles harbour Sakithtkulanga
Nov,'99- Sep. 2000-  Nov. 1999 Sep. 2000-  Nov, 1999-  Sep. 2000 Total
Particulars Mar. '00  Mar, ‘01 Mar. 00  Mar. ‘01 Mar. 00 Mar. "0l

1999-2000 2000-'01
No. of boat trips 24949 2337 acsL 1064 25434 LA 45034 12513
Trawiing hra. GO0G 104187 59955 4131) 35702 181041 487193 320589
Deep sea prawn catch (t) 34853 2591 43458 952 17816 GaGY 26647 100642
Catch/beat trip (ke 1581 1109 119§ 923 627 Tl T 803
Catch fhr (k@) 54 25 62 24 B a6 53 31
Bpecicswise eatch (L)
Heterocurpus wondmasoni 1193 (34.3%) 438 {i0.9%) 1532 (236.4%) 171 (17.4%) CGGG (37.40%) 1948 {30.31%) 9441 (36.81%) 2557 [25.46%)
H. gitusus 505 (14.5%) 289 (1).2%) 77H(17.9%) 268 (26.3%) 2547 14.3004) 9O5(13.99%) 3831 (14.94%) 1452 114.40%)
Plesionika spintpes 113) {32.5%) 550 (21.2%] 974 (22.4%) B (L% 4539 (25.45%) 270 (4.19%) 6644 (25919 919 {9.15%)
P. martia 14 (D.4%) 8 (0.334) 10} 4 10.9%) 62 (0,35%) 77 (0.530,%%) 12 10.12%)
Aristeus aleokd 164 (4.790) 369D {i4,2%) 637 (14.7%) i (23.8%) 910 (5.1 1) 36 (14.4%)  171) B.G7% 15359 (15.93%)
Metay I i 4501 (12.9) 709 (29.7%) 289 {0.6%) 198 (20.20%) 2739 {15.27%] 2407 (37.21%) 2478 [13.50) 3074 (33.60%)
Penaeopsis fernyl 23 (0.6%) 160 (6.2%) 14 (01,594} 19 {1.9%) 251 (L4 7%) 288 (1.12%) 179 (1.76%)
Pamperutetss irvestijpalons o (0.3%h) HiD (58]
Sulenocera fiextil 3 {0.1%) 72 (1.7%) 162 10,57%) 2 (2.0:0%) 177 1043934) 2 (0.0r2%)

No trawilng ln October 2000
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TABLE 2. Blological charactetistics of deep sea prawns

Male Female Sex ratio (%)
F I Berried
Size Dominant Size Dominant Male emale females
range size range size (%)
(mm) {mm] (mum) {mm}
Heterocarpus woodmasont
Sep. 2000 66-125 106-120 66-120 106-120 ’ 53.9 46.1 T13.4
Nov. 2000 76-120 96-115 66-120 96-115 50.4 49.8 42.4
Dec, 2000 51-125 96-120 56-125 66-80 & 101-105 48.1 51.9 33.7
Jan. 2001 66-120 91-110 76-125 106-12Q 27.5 72.5 51.7
Feb, 2001 81-125 101-120 768-125 101-115 57.8 42,2 79.6
Mar. 2001 66-130 101-120 66-130 106-125 49.5 50.5 61.9
Total 5i-130 96-120 56-130 96-120 50.2 48.8 56.5
Heterooarpus gibbesus
Sep. 2000 91-125 106-120 1o0l-135 116-130 62.5 37.8 17.6
Nav. 2000 76-125 96-115 81-140 101-128 44.6 55.4 19.4
Dec. 2000 91-130 106-120 a1-140 106-125 54.4 45.6 25.0
Jan. 2001 81-150 101-125 76-140 106-135 47.0 53.0 43.7
Feb, 2001 a91-130 106-125 a1-145 111-130 47.1 52.9 76.9
Mar. 2001 51-130 101-125 58-130 106-130 38.3 671.7 77.3
Total 51-150 96-125 56-145 101-135 46.6 53.4 58.0
Plesionika spinipes : '
Sep, 2000 76-110 91-105 81-115 96-110 48.2 51.8 ne.8
Nav. 2000 81-110 101-110 91-115 86-105 46,7 53.3 - 313
Dec. 2000 L1114 81-105 81-120 96-110 : 458 54.2 57.1
Jan. 2001 71-1156 91-105 Bl1-115 91-105 42.9 57.1 77.8
Feb. 2001 71-115 86-105 81-120 g1-110 35.8 64.2 73.6
Mar, 2001 71-115 81-108 71-125 86-115 43.2 56.8 28.5
Total . 71-115 81-110 71-125 86-115 42.6 57.4 47.7
Metapenampsis andamanensis
Sep. 2000 66-105 81-90 71-115 a1-95 40.6 - 59.4 -
Nav. 2000 76-115 81-110 Bl-135 86-105 ) - 16.8 63.2
Dec. 2000 7i-130 76-95 71-130 76-100 ) 45.6 54.4 : 1.3
Jan. 2001 76-130 86-105 T6-130 91-120 39.7 60.3 )
Feb, 2001 66-125 81-100 66-130 81-105 44.0 56.0 4.9
Mar. 2001 76-125 81-100 76-130 B81-100 T 41.7 53.3 1.0
Total 66-130 76-105 66-135 . 76-120 43.1 86.9 2.5
Aristeus rdcokt '
Dec. 2000 Bl-115 86-110 106-190 131-160 11.3 86.6 72.4
Jan. 2001 81-105 91-100 i16-180 151170 11.5 88.5 87.0
Feh. 2001 81-100 91-95 126-185 146-170 16.3 83.7 66.7
Mar. 2001 76-115 B&-110 116-190 141-175 10.8 89.2 65.7
Total 76-115 86-110 106-190 [31-175 12.5 87.5 71.1

Prepared by : G. Nandakumar, X.N. Rajan and K. Chellappan, Central Marine Fisherles
Research Institute, Cochin

Abalones are one among the few molluscs
known for producing gem quality pearls and
highly priced meat. The nacre of abalone shell
is often multihued in tunes of silver, orange,
pink, green, blue and lavender. The abalone
pearls are superior to pearls produced from

freshwater mussels and comparable to best
marine pearls. History of abalone pearls dates
back to 5000 BC. The first recorded reference
occurs in one of the Japanese oldest historical
writing, the Kojiki. (ca. 800 AD}. Production of
pearls from cultured abalones is of recent
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TABLE 2. Biological characteristics of deep sea prawns

Male Female Sex ratio %)
Berried

Size Dominant Size Dominant Male Female females

range size range size (%)

(mum) {mm) (mm) {mm)} ) )
Heterocarpus woodmasoni ’
Sep. 2000 66-125 106-120 66-120 106-120 53.9 46.1 3.4
Nov. 2000 76-120 96-115 66-120 898-115 50.4 49.6 42.4
Dec. 2000 51-125 96-120 56-125 66-80 & 101-105 438.1 51.9 33.7
Jan. 2001 66-120 91-110 76-125 106-120 27.5 72.5 - 51.7
Feb. 2001 81-125 101-120 76-125 101-115 57.8 42.2 79.6
Mar. 2001 66-130 101-120 66-130 106-125 49.5 50.& 61.9
Total 51-130 96-120 56- 130 96-120 50.2 49.8 56.5
Heterocarpus gibbasus )
Sep. 2000 91-12% 106-120 101-135 116-130 62.5 37.8 17.6
Nav. 2000 76-125 a6-115 81-140 101-125 44.6 55.4 - 19.4
Dec. 2000 91-130 106-120 81-140 106-125 54.4 45.6 5.0
Jan. 2001 81-150 101-125 76-140 106-135 47.0 53.0 43.7
Feh, 2001 91-130 106-125 g91-145 111-130 47.1 52.9 - 76.9
Mar. 2001 51-130 101-125 56-130 106-130 383 571.7 7.3
Total 51-150 96-125 BG-145 101-135 46.6 53.4 58.0
Plesionlfou spinipes
Sep. 2000 76-110 891-108 B1-115 B86-110 482 51.8 56.8
Nov, 2000 a1-110 101-110 g1-115 96-105 46.7 53.3 31.3
Dec. 2000 71-110 81-105 81-120 86-110 : 45.8 54.2 57.1
Jan. 2001 71-115 91-105 Bl-115 81-105 42.9 571 77.6
Feb. 2001 71-115 B86-105 81-120 g1-110 35.8 64.2 73.6
Mar, 2001 71-115 81-105 71-125 86-115 43.2 66.8 © 28,5
Total 71-115 8l1-11D 71-128 B6-115 42.6 57.4 47.7
Metapenaeopsis andamanensis
Sep, 2000 66- 105 #1-90 71-115 81-95 40.6 59.4 -
Nav, 2000 76-115 9l-110 81-135 B6&-105 36.8 63.2
Dec. 2000 71-130 76-95 TL-130 76-100 45.6 54.4 ' 1.3
Jan. 2001 76-130 86-105 76-130 91-120 . 39.7 60.3 3.3
Feb. 2001 66-125 81i-100 66-130 81-1056 44.0 5G.0 4.9
Mar, 2001 76-125 81-100 76-130 81-100 T 417 58.3 1.0
Totat 66- 130 76-105 66-135 76-120 43.1 46.9 2.5
Aristens plcokt
Dec, 2000 B1-115 BE-110 106-190 L31-160 13.3 B86.6 72.4
Jan. 2001 B1-105 S1-100 116-180 151-170 1.5 B8.5 87.0
Feb.2001 81-100 91-95 126-185 146-170 16.3 83.7 . 668.7
Mar. 2001 76-115 86-110 116-190 141-175 10.8 B9.2 65.7
Todal 76-115 B86-110 106-190 131-175 12.5 87.5 T1.1

Prepared by : G. Nandakumar, K.N. Rajan and K. Chellappan, Central Marine Fisheries

Research Institute, Cochin
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Abalones are one among the few moliuscs
known for producing gem quality pearis and
highly priced meat. The nacre of abalone shell
is often multihued in tunes of silver, orange,
pink, green, blue and lavender. The abalone
pearls are superior to pearls produced from

freshwater mussels and comparable to best
marine pearls. History of abalone pearls dates
back to 5000 BC. The first recorded reference
occurs In one of the Japanese oldest historical
writing, the Kojiki. (ca 800 AD). Production of
pearls from cultured abalones is of recent



origin. The French scientist Louis Boutan
carried out pioneering work on abalone pearl
production in 1897. He successfully produced
semi-spherical pearls from abalones, Later,
several workers refined his technology and
in mid 1850s, Dr. Kan Uno was very
successful in growing hemispherical pearis
in several abalone species. But attempts to
produce free pearl did not give any
encouraging results. Now, abalone pearl
farms producing blister pearls are existing in
various countries.

Half pearl production : CMFRI achieved
initial success in the half pearl production
from abalones during 1998-'99 at its regional

centre, Mandapam. Earlier attempts to .

produce pearls in abalone by fixing a nucleus
on the inner side of the shell of the animal
was not successful due to dislodgment of the
nucleus by powerful foot movement of the
animal. Due to sustained efforts a
comprehensive method was developed and
pearl production became a reality.

Abalones of good health, without any
physical injury and unaffected by borers are
segregated from the natural collection and
maintained in the laboratory with seaweed Ulva
sp. as feed. The abalones are taken out from
the tank and air dried for 10 minutes prior to
nucleus fixing process. This enables the easy
retrieval of the foot muscle for drilling at the
appropriate site.

Drilling is done on the inner side of the

shell, by pushing the mantle to the maximum -

possible extent, using an electrically operated
hand drill with a fine drill bit (3 mm). Extreme
care should be taken to avoid any sort of
physical injury to the animal. Drilling is done
in one swift action and the drilled abalones are
returned to a recovery tank containing well
aerated seawater immediately after drilling.
This enables the abalones to recover from the
drilling shock as well as getting rid of the drill
dust.

10
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After half an hour, the drilled abalones are
taken out from the recovery tank, their mantle
is pushed aside with the aid of a sterile scalpel's
blunt end and the inner shell is wiped with
cotton. The commercial grade adhesive
Anabond is used as a fixative. A drop of the glue
is placed in the hole and spread on the edges of
the drill hole, immediately followed by placing
a shell bead (used for marine pear] culture) of
required size (4 mm) with fine tweezers and
gentle pressure is applied on the nucleus till
the adhesive is completely dried. The animal
is returned to FRP tank with running seawater
and aeration.

Active abalones having nucleus are
collected on subsequent day and stocked in
conventional box type cages knitted with
appropriate size mesh and suspended into sea
from the rack. Feeding is done at bi-weekly
intervals by placing seaweed Ulva sp. inside the
cage. Monthly observation is done to check the
nacre coating, mortality etc. At the end of first
month, slight nacre coating could be observed
over the nucleus. The stocked abalones are
harvested on 4th month when the nucleus has
thick and uniform nacre coating. About 40% of
the abalones had good nacre coating in the
experiments,

Drilling on the nner skde of the abalone shell

Prepared by : A.C.C.Victor, Boby Ignatins and I,
Jagadis, Regional Centre of C.M.F.R.I.
Mandapam Camp.
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In an uwnusual instance, live oil sardine
in very good numbers were handpicked from
the beach at Uchila and Ullal, near
Someshwara 20 km south of Mangalore. The
beach at Someshwara is very steep and the sea
is very rough especially during the monsoon
months. Shore seines are not operated here
due to unsuitable fishing conditions. However,
boat seines fish in the inshore waters and land
their catch either at Mangalore fishing harbour
or Panambur port. During July this year shoals
of oil sardine were noticed very close to the
beach {2 to 5 km {rom the shore) and a number
of boat seines started fishing them at depths
ranging from 10 to 18 m. But on the 21st July,
live oll sardines were observed to be carried
away by the strong waves to the beach at
Uchila. A similar phenomenon was observed at
Ullal beach on the 28th of July. The oil sardines
estimated to be around 5,000 kg were
handpicked in large numbers from the beach
between 8 and 11 a.m., at both the places after
which the numbers gradually declined.

it is for the first time that live oil sardines
in such large numbers were brought ashore
along the Kanara coast. The probable reason

for the above phenomenon was that the -

seawater was contaminated and the fishes in
a bid to move away from the contaminated water
were forced to jump ashore. A tem of scientists
from Mangalore research centre of CMFRI
visited Uchilla and Ullal and collected fish and
water samples for further analysis.

The water samples were tested for Oxygen
and nutrient content. Water samples were also
collected from nearby places and the results were
compared. The results indicated that oxygen in
the water sampie collected on the 28th at Ullal
was very low at 3.7 mg/I as compared to 6.8 mg/
I at other centres. The water sample collected
from Ullal beach on the 29th had a normal oxygen
content of 6.8 mg/1. The silicate (10.18-14.42 mg-

1
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at/1} and phosphate (1.27-2.32 mg-at/l) levels
were found to be normal. The low oxygen level in
the water indicates that upwelling must have
occured in that area. During upwelling, the
oxygen deficient waters from the deeper areas
are pushed up to the surface and the fishes are
forced to move up along with it. In the northern
hemisphere during monsoon season, the water
cuirent is at right angles to the west coast and
the water coming up from the deeper layers are
pushed up towards the shore. The phenomencn
observed at Uchila and Ullal is an upwelling
process occurring on the west coast. During
upwelling the fishes inhabiting above the oxygen
deficient layer are forced up and then due to the
existing current pattern they are pushed towards
the shore. After a couple of hours due to intense
wave action the oxygen level in the water is
replenished and the fishes are able to move lower
down and away from the shore. As shore seines
are not operated along Uchila beach the fishes
brought up by the upwelling process were pushed
towards the beach by the waves.

The fish samples collected from Uchila were
analysed for their important biological
characteristics. The oil sardines had a total
length ranging from 130 to 185 mm with a mode
at 145 mm. Immature fishes (stage I and II)
comprised 82% and the rest comprised of fishes
in partially spent and fully spent stages of gonad
development. The maturity conditions were
comparable with that of the fish samples collected

“from the ranibale at Panambur port {15 km north

of Mangalore) and at Mangalore fishing harbour.,

A similar pheneomenon of about half an hour
was observed at Padukere near Malpe (65 km
north of Mangalore) on the 19th of August, where
about 600Kgs. of oll sardine was washed ashore.

Reported by : Prathibha Rohit, C. Muthiah, B.
Sridhara and G.S. Bhat, Mangalore RC of CMFRI,
Mangalore '
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On 21st December 1999, a whale shark
Rhincodon typus Smith (Male) got entangled in
a nylen gill net (locally called wagrajal) at about
0400 hrs., at a depth of 40M. was landed at Dakti
Dahanu & Gangwada. It was alive but 'subse-
quently died at about 0800 hrs. on the same
day. The shark towed to the shore was laying
for three days as there was neo demand for the
flesh and fins. The various body measurements
taken were as follows.

Whale shark landed at Dakti Dahanu
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Marine turtles are a group of harmless
reptiles inhabiting every ocean basin, the
distribution of some species ranging from
Arctic Circle to Tasmania. The seven speceis
of sea turles representing two families,
Chelonidae and Dermochelyidae, are the only
living members of a large and diverse marine
radiation of Cryptodiran turties which
originated from early Eocene to Pleistocene
period. Sea turtes surpasses all other living
vertebrates in longevity, some of them living
for more than 150 years. In the wild, they
exhibit slow growth and take long periods (15
to 50 years or more} to attain maturity,
depending on the species and geographical
area.

Mar. Fish. Infor. Serv., T & E Ser, No. 170, 2001

Tatal length &2 5cm
Standard length 490 -
Head length 150 "
Girth of body [maximurn) 210 "
Width of mouth 73 -
Vertical height aon first donsal fin 58 *
Second dorsal fin 7 "
Anal fin 15 -
Length of eaudal fin along upper mangn 180 "
Snout to origin of

First dovsal fin 269 -©
Second dorsatfin 411 "
Pectoral fin s "
Pelvic fin ‘351cm
Anal fin 417
Inter space hetween

First and second darsal 73 "
Anal and caudal 58
Pectoral and pelvic origin 170 ©
Pelvic and anal origin 48 -
Other body measurements

Length of pectoral fin along outer origin LLs "
Lengih of pelvie fln along outer margin 55 °
Length of second dorsal 43 "
Length of first dorsal 92 *
Length of clasper a3 -
Approximate welght {Tonnes) r8 -

The local fishmerchant bought the ﬁsh for
Rs.6,000/-. Tt was cut into pieces after 3 days
of landing, liver and skin were removed. The
liver weighed 96 kg and yielded 25 litres of qual-

- ity oil. The flesh was buried in the soil

12

Reported by : S.K. Kamble and U.H. Rane,
Dahanu Field Centre of CMFRI, Dahanu

The most striking feature of marine
turtles is their sterotypic nesting behaviour.
Year after year they visit selected beaches in
all parts of the world to lay their eggs. This mass
nesting behaviour is perhaps a survival
mechanism to overcome the effect of predation
and other adverse environmental conditions.
However, this nesting behaviour has become
the weakest aspect in the life cycle of turtles
as man, the most powerful predator, enters the
picture. Adult turtles are caught and
slaughtered by the coastal population all over
the world, apart from extensive poaching of the
eggs and invasion of nesting beaches. This
indiscriminate exploitation and habitat
destruction has thinned down the turle
population to such a level that if allowed to
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In an unusual instance, live oil sardine
in very good numbers were handpicked from
the beach at Uchila and Ullal, near
Someshwara 20 km south of Mangalore. The
beach at Someshwara is very steep and the sea
is very rough especially during the monsoon
months. Shore seines are not operated here
due to unsuitable fishing conditions. However,
boat seines fish in the inshore waters and land
their catch efther at Mangalore fishing harbour
or Panambur port, DuringJuly this year shoals
of ofl sardine were noticed very close to the
beach (2 to 5 km from the shore} and a number
of boat seines started fishing them at depths
ranging from 10 to 18 m. But on the 21st July,

live oil sardines were observed to he carried.

away by the strong waves to the beach at
Uchila. A similar phenomenon was observed at
_Ullal beach on the 28th of July. The oil sardines
estimated to be around 5,000 kg were
handpicked in large numbers from the beach
between 8 and 11 a.m., at both the places after
which the numbers gradually declined.

It is for the first time that live oil sardines
in such large numbers were brought ashore
along the Kanara coast. The probable reason

for the above phenomenon was that the -

seawater was contaminated and the fishes in
a bid to move away from the contaminated water
were forced to jump ashore. A tem of scientists
from Mangalore research centre of CMFRI
visited Uchilla and Ullal and collected fish and
water samples for further analysis.

The water samples were tested for Oxygen
and nutrient content. Water samples were also
collected from nearby places and the results were
compared. The results indicated that oxygen in
the water sample collected on the 28th at Ullal
was very low at 3.7 mg/I as compared to 6.8 mg/
I at other centres. The water sample collected
from Ullal beach on the 29th had a normal oxygen
content of 6.8 mg/I. The silicate (10.18-14.42 mg-
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at/l) and phosphate {1.27-2.32 mg-at/]) levels
were found to be normal. The low oxygen level in
the water indicates that upwelling must have
occured in that area. During upwelling, the
oxygen deficient waters from the deeper areas
are pushed up to the surface and the fishes are
forced to move up along with it. In the northern
hemisphere during monscon season, the water
current is at right angles to the west coast and
the water coming up from the deeper layers are
pushed up towards the shore. The phenomenon
observed at Uchila and Ullal is an upwelling
process occurring' on the west coast. During
upwelling the fishes inhabiting above the oxygen
deficient layer are forced up and then due to the
existing current pattern they are pushed towards
the shore. After a couple of hours due fo intense
wave action the oxygen level in the water is
replenished and the fishes are able to move lower
down and away from the shore. As shore seines
are not operated along Uchila beach the fishes
brought up by the upwelling process were pushed
towards the beach by the waves.

The fish samples collected from Uchila were
analysed for their important biological
characteristics. The oil sardines had a total
length ranging from 130 to 185 mm with a mode
at 145 mm. Immature fishes (stage I and II}
comprised 82% and the rest comprised of fishes
in partially spent and fully spent stages of gonad
development. The maturity conditions were
comparable with that of the fish samples collected

“from the ranibale at Panambur port {15 km north

of Mangalore) and at Mangalore fishing harbour.

A similar pheneomenon of about half an hour
was observed at Padukere near Malpe {65 km
north of Mangalore) on the 19th of August, where
about 600Kgs. of oil sardine was washed ashore.

Reported by : Prathibha Rohit, C. Muthiah, B.
Sridhara and G.S. Bhat, Mangalore RC of CMFRI,
Mangalore '
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On 21st December 1999, a whale shark
Rhincodon typus Smith (Male) got entangled in
anylon gill net (locally called wagra jal) at about
0400 hrs., at a depth of 40M. was landed at Dakti
Dahanu & Gangwada. It was alive but subse-
quently died at about 0800 hrs. on the same
day. The shark towed to the shore was laying
for three days as there was no demand for the
flesh and fins. The various body measurements
taken were as follows.

Whale shark landed at Daktt Dahanu

979

Marine turtles are a group of harmless
reptiles inhabiting every ocean basin, the
distribution of some species ranging from
Arctic Circle to Tasmania. The seven speceis
of sea turles representing two famtilies,
Chelonidae and Dermochelyidae, are the only
living members of a large and diverse marine
radiation of Cryptodiran turtles which
originated from early Eocene to Pleistocene
period. Sea turtes surpasses all other living
vertebrates in longevity, some of them living
for more than 150 years. In the wild. they
exhibit slow growth and take long periods (15
to 50 years or more) to attain maturity,
depending on the species and geographical
area.

Tatal length 625cm
Standard tength 490
Head length 150 °
Glrih of bedy (maximumn) 210
Width of mouth 73"
Vertical hetght on first donsal fin 58 7
Sevond dovsal fin 17 -
Anal fin 15 -
Length of caudal fin along upper mangn 180
Snout to origin of

First dorsal in 269 "
Second dorsallin 411 *
Pectoral [In 115 ©
Pelvic Min 351lem
Anal fin 417 ~
Inter space between

Flrst and second dorsal 73 -
Anal and caundal 58 "
Pectoral and pelvic origin 170 "
Pelvic and anal origin 48 "
Other body measurements

Length of pectoral fln along outer orlgin k15 -
Length of pefvie i along outer margin 55 "
Length of second daorsal 43 "
Length of first dorsal 92
Length of clasper 33 -
Approximate welght (Tonnes) - 8-

The local fishmerchant bought the fish for
Rs.6,000/-. It was cut into pieces alter 3 days
of landing, liver and skin were removed. The
liver weighed 96 kg and yielded 25 litres of qual-

- ity oil. The flesh was buried in the soil
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Reported by : S.K. Kamble and U.H. Rane,
Dahanu Field Centre of CMFRI, Dahanu

The most striking feature of marine
turtles is their sterotypic nesting behaviour.
Year after year they visit selected beaches in
all parts of the world to lay their eggs. This mass
nesting behaviour is perhaps a survival
mechanism to overcome the effect of predation
and other adverse environmental conditions.
However, this nesting behaviour has become
the weakest aspect in the life cycle of turtles
as man, the most powerful predator, enters the
picture. Adult turtles are caught and
slaughtered by the coastal population all over
the world, apart from extensive poaching of the
eggs and invasion of nesting beaches. This
indiscriminate exploitation and habitat
destruction has thinned down the turle
population to such a level that if allowed to
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TABLE.] 1UCN status of the seven species of marine turtles and their avatlability in ﬁ'shlng

areas (FAO] in Indian Ocean

Sl Comimon name Sctentific name

No,
1. Loggerhood Caretta caretta

2. Green Chelonia mydas

3. Hawksbill Eretmochelys imbricats
4. Kemp's vidley Lepidachelys kempil
8, Olive ridley Lepidochelys ollvacea
8. Leatherback Dermochelys corfacea

7. Flatback Natator depressus

[UCN statust Avallable areas in

Indlan Ocean
51 and 57
51 and 57
1 and 57

Not present
51 and 57
51 and 57

57¢

“B2Eg3ey

* Only along the coast of Australia
EN - Endangered, CR - Critically Endangered, V - Vulnerable
Souree ; HUCN/SSC Marine Turtle Specialist Group, JFAO (1990)

continue, the sea turtles would be pushed to
the verge of extinction. Fortunately the
international Union for Conservation of Nature

and Natural Resources (IUCN]} has classified all .

the seven species of the sea turtles as
thereatened or endangered {Table-1). Quoted in
the Red Data Book. their commerce is
prohibited in those countries that have signed
the Convention on International Trade in
Endangered Species (CITES). All the five
species of marine turtles available in Indian
waters are placed in Schedule 1 of the Indian
Wildlife (Protection) Act 1972.

Development of TED : While efforts are
taken all over the world for conservation of the
nesting population by protecting beaches and
other measures, incidental capture of sea
turtles in the fishing nets, especially shrimp
trawls became a threat to the turtle population.
Instead of swimming away from an approaching
net, turtles try to outswim the trawl but get

caught once they tire. Therefore, efforts were -

directed towards development of by-catch

reduction devices. The US national Marine -

Fisheries Services developed Turtle Excluder
Devices [(TEDs) for use by commercial
fishermen. TEDs are panels of large mesh
webbing or metal grids inserted as barriers into
the cod end of the funnel - shaped shrimp
trawls. As the trawls are dragged along the
bottom, shrimps and other small animals pass
through the TED and into the cod end at the
end of the trawlnet while sea turtles, sharks,
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and fish too large to get through the panel are
deflected out. In the US, TED was reported to
reduce by catch by upto 97 per cent. In the
absence of TED, sea turles become trapped in
the net for as long as it is towed underwater
and sometimes drown or undergo physiological
changes that result in death. Prjor to the
required used of TEDs in the US, tens of
thousands of sea turtles were drowned in
shrimp nets every year.

Different designs of TED were developed
in the US and used in large shrimp trawlers in
Gulf of Mexico and South Atlantic from eighties.
Although shrimp fishermen feared TEDs would
cost the shrimping industry millions of dollars
in equipment and lost catch, TEDs were
successfully implemented in the United States
and elsewhere., TEDs were reported to reduce
fuel costs by excluding non-shrimp species that
often outweigh shrimps by ten to one and
provide a better quality catch (the shrimps are
not crushed by other species). '

US Embargo on Shrimp Export : In early
nineties when the US shrimp fishermen
complained of shrimp losses and increasing
cost of operation due to TEDs, the Congress
enacted an embargo programme. The intention
of this embargo was obviously o perpetuate the
comparative disadvantage globally in order to
‘level the playing ground’. However, the global
application of the embargo became effective
only after the order of the US Court of
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TaBLE. 2 Import of shrimp (all types) in thousand tonnes into the US from diflerent

countries during 1990-1999,

COUNTRY 1980 18891 18682 1893
Thailand 25 45 54 67
Ecuador as 49 55 48
Mexico 19 17 14 20
lndia : 14 18 18 19
Indonesia 9 12 - 14 13
China 57 35 49 31
Rep. of Panama 5 6 6 6
Bangladesh 7 5 8 10
Brazil ) 4 4 6 4
Others 44 48 40 44

Total 222 239 264 263

International Trade prohibiting import of
shrimp and shrimp products into the United
States, harvested by “citizens or vessels or
nations not certified under public law 101-162".
The effort of National Fisheries Institute, USA
to challenge the verdict, became futile and the
embargo came into effect on 1 May 1996.

More than 50 odd countries exporting
shrimp to the US were left with somewhat ‘do
or die’ option with regard to the adoption of
TED. About three lakh tonnes of shrimp
consumed in the US were imported, mainly
from Ecuador, India, Indonesia, Thatland,
Mexico and other countries (Table-II). Marine

turltes were under serious threat in all these -

nations. India’s stake was very high because
the US was the second largest buyer of Indian
shrimps accounting for nearly 18 percent of
its shrimp exports (Table-IIT}. After the
embargo, while most of the countries geared
up to implement TED programmes, the US
officials “certified” those nations with only
artisanal fisheries or having comparable TED
regulatory programme. Though animal
protection groups in the US exerted pressure
for a total ban on shrimp import, an extra
ordinary legal appeal and a subsequent order

1994 199% 1008 1987 19828 1889
81 78 73 73 92 115
48 52 44 64 65 50
23 a3 31 34 35 35
23 18 19 20 20 20
11 5 10 13 15 16
23 15 8 13 7 9
7 9 2 11 1 1¢] 8
g 0 g 10 [i] ]
5 2 i 0 1
47 61 &80 56 55 70

277 273 264 294 3086 . 331

by the court exempted aquaculture preducts
from the ban. Another legal appeal resulied in
a ruling, which clarified that shrimp
harvested with gear that did not harm sea
turtle should not be banned. Thus according
to Richard E Gutting Jr., the embargo of USS$ 1
billion was reduced to less than 20 million.
Ironically, shrimp from “non-certified” nations
caught by mechanised trawlers is banned
even if they are fitted with TEDs. This means
that there is no incentive for veoluntarily
adopting conservation measures.

WTO Ruling : The US government's
requirement for the use of TEDs became one
of the most bitterly fought regulations in the
history. of fisheries management.Mexico and
13 other Central and South American naiions
tock the lead, mainly because under a 1989 law
the US Department of State banned the import
of shrimps from any country not taking
adequate measures Lo conserve sea turtles in
commercial shrimp fisheries. Following the US
embargo of 1996, in 1997 four Asian countries
- Thailand, India, Malaysia and Pakislan -
challenged the US decision to ban shrimp
imports from countries with inadequate
marine turtle conservation measures. The

TABLE.3 Value (in lakh rupees) realized frem major markels for frezen shrimp from Iidia

during the period 1992-1999.

Country 1992 1883 1994

Japan ' 61995 86382 150269
Usa 12150 16885 39299
European Unlen 18447 25232 45660
Others 13439 25173 18930
Total 106031 153672 252158
Total Quantity {t) 71237 83720 105395

144053
28134
48306
18271
233764
92851

1995 1896 1957 1988 1999
16535% 206491 221264 19331
34416 46534 45684 54067
45503 29394 30484 45918
17913 28534 40408 37924
283181 310963 337840 336238
103427 106297 101112 103070



nations toock the case to a WT'O dispute panel,
which interprets WTO rules. The Appellate
Body of WTO gave a ruling against the US
Embargo on shrimp imports.

Leading environmental organizations
condemned the WTO ruling. While the WTO has
the power to suspend free trade rules for
conservation reasons, the panel allegedly
ignored the relevant Iinternational

conservation agreement including the General

Agreement on Tariffs and Trade (GATT) and
ruled that the US ban was illegal. After an
appeal by the US, the WTO finally acknowledged
the potential of such a trade restriction to
protect the environment. However, it still
judged the US action to be illegal, rulling in
favour of free trade. The Worldwide Fund for
nature (WWF) believed that the WTO s failing
to fulfil the mandate contained in the preamble
of its own charter. In a subsequent paper, the
WWF demanded that the WTO integrate
environmental concerns and sustainable
development issues into any future trade
agreement and promote trade that is
environmentally responsible and that
encourages sustainable development.

Many have not fully understood why the

WTO ruled against the US measure for

protecting an endangered species and have
failed to recegnise the importance of the
Appellate Body’s ruling in the so-called
shrimp/turtle case. The ruling recognised that
under WTO rules governments have every
right to protect human, animal or plant life
and health and to take measures to conserve
exhaustible resources. GATT's Article XX
allows governments to take "measures
necessary to protect human, animal or plant
life or health” (Art. XX (b)) and “measures
related to the conservation of natural
resources” (Art. XX (g)). The opening part of
Article XX says that any environmental action
must be applied without arhitrary or
unjstifiable discrimination and must not
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constitute a disguised restriction on
international trade. In other words if a
government wants to take action to improve
its environment or protect natural resources,
such measures must be applied equally to
domestic and foreign products without
discrimination.

The US lost the case because it
discriminated. It provided countries in the
Western hemisphere mainly in the Caribbean,
technical and financial assistance and longer
transition periods for their fishermen to start
using TEDs. It did not give the same
advantages, to the four Southeast Asian

-countries (India, Malaysia, Pakistan and

Thailand) that filed the complaint with the
WTO. This was a violation of the most-favoured
nation principle - treating one's trading
partners equally.

Implementing TED in India : Large-
scale mortalities (as high as $0,000 in the
past five years), of Olive Ridleys by drowning
in trawl nets on Orissa coast have been
reported by " Operation Kachhapa*. A
preliminary survey conducted earlier had
shown that trawlers operating along the upper
East Coast encounter on an average 2-10
turtles per year in their net and morality are
very rare. Data on incidental capture and
drowning of turtles elsewhere in the Indian
waters are lacking. However, incidential
capture of turltes in the trawl nets are likely
elsewhere also but certainly not in such
magnitude as Orissa coast, where world’s
second largest rookery for Olive Ridley is
located. '

Efforts to implement TED programme in
India had not yielded satisfactory results even
as the shrimp exports from the country to the
US goes with mandatory certificate that no
turtle has been harmed in the process of its
capture, MPEDA has taken enough steps to
popularize TEDs by distributing it freely to the
fishermen all along the coast. The state



departments of fisheries, forest and wild life
protection agencies are also involved in
organizing workshops and demonstration
programmes. However, there seems to be very
little response from the fishing community.

Experimental trawling with TED in Indian
waers has demonstrated its effectiveness in
excluding turtles from entering the cod end of
the net. However, loss of valuable fish catch
has been reported by all. Trails with a Georgia
super shooter TED, conducted by CIFNET
recorded up to 43 percent loss in catch through
the escapement chute. The operational
economics of shrimp trawlers in India depend
both en the shrimp and fish catch. In the
larger vessels, the proceedings from the sale
of fish catch are given as incentive for the

crew. In such cases the crew would be -

reluctant to attach TED to their net and loose
part of their incentive. Thus the resistance
of fishermen in adopting TED could easily be
understood.

Enforcement of TED or any regulation
has its limitation since it is practically
impossible to monitor its compliance by the
fishermen at the sea. Moreover, the top down
aproach in imposing conservation measures
has its drawback and cannot be sustained.
Any such measures without the active co-
operation of the stakeholders at lower strata
would not yield the anticipated
results. Therefore, the most important aspect
is educating and involving the crew of the
fishing vessels, apart from the owners and
managers of the vessel, in the TED

implemenatation programmes. Even some -

incentive packages to their co-operation and
in compensation of loss of the incentive
foregone may be thought of in the initial
stage.

16

Mar. Fish, Infor. Serv., T & E Sex, No. 170, 2001

Another factor to be taken care in TED
implementation programme is the spatial and
temporal aspect of enforcement. Having
identified the area and seasons of mass
nesting, special measures to protect the
nesting population by declaring closed areas
and season with suitable patrol has to be
planned and implemented. While voluntary
adoption of TED by fishermen is likely to take
some more time, its use jn the identified
period and areas must be implemented on
priority basis. The co-operation of Indian Navy
and Coast Guard are to be used for this
purpose. In the long run, the satellite
tracking, remote sensing and other
technologies coupled with modern
communication systems, could be used for
developing an early warning system, which
could be implemented in the ‘responsible
fishing’ framework. Conservation measures
on the nesting beaches have to be evolved
involving the local fishing communities.
Participatory approaches for management of
natural resources are the best way to achieve
sustainable exploitation and management of
resources. Educating the coastal
communities and empowering them are a
prerequisite for acheving success in any
participatory approach in conservation and
management of natural resources.

* Operation Kachhapa is collaborative effort
between the state government (Orissa Forest
Department), and NGOs (Wildlife Protectilon
Society of India, New Delhi and Wildlife Society
of Orissa, Cuttack) which aims to protect sea
turtles through enforcement, monitoring and
creating awareness}

Prepared by : M. Rajagopalan and K. Vijaya
Kumaran, Central Marine Fisheries Research
Institute, Xochi.
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