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With the price of timber increasing
'§ and making the traditional kattu-
maram more expensive, alternative
materials for kattumaram have been
explored. But everything still points
to timber being the most economical
material for this traditional craft of
the South Indian coasts.
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Wooden kattumaram or..?

The traditional materials used br the

construction of kattumaram in India,

solid logs of Albyzzia stipulata, have

become scarceduring the last few years

dueto the depletion of natural resour-
ces. The price of wood has increased

considerably and fishermen have been
forced to build their craft out of timber
like Bombax Malabaricum and other
species that are not so suitable but

cheaper. Thishas resulted in various
programmes which have tested

kattumaram built to new designs and
with such untraditioiial materials as
Marine Plywood,. Glass Reinforced
Plastic (GRP), Polyethylene Pipe and
Ferrocement. Trials have also been
conducted to assess the suitability of

pressuretreatment of the logs used for
kattumaram construction and this has
proved the most attractive proposition,

promising anincrease in service life at

relatively low cost.

by M.R. Anderson

Work on developing different types of
kattumaram-like craft, built with a
multitude of materials, has been going
on in Indiafor the last 20 years, but
the commercial results have been
limited. The Bay of Benga Pro-
gramme (BOBP) in November 1991
investigated the results of these tests to
establish the merits or otherwise of the
different types of building materials
used.

BOBP had carried out tests with two
different craft in Madrasin 1980, the
IND-il and IND-13. The former was
asingle hulled craft using the principle
of buoyancy blocks, afloating material
encapsulated inanon-watertight shell

4of cheap wood. The IND-13 was a
further development of IND-11, but
built in marine plywood. Both craft
were motorized, each witha4.8 hp air-
cooled diesel engine mounted inboard.
The size of each craft ruled it out as

adirect replacement of the traditional
kattumaram; both craft were seen
more as an upgrading of thetraditional
boats.

Additional work on developing a
kattumaram built with marineplywood
was undertaken by the South Indian
Federation of Fishermen's Societies
(SIFFS),  Thiruvananthapuram,
Kerala. SIFFS has, over the. years,
developed three craft, starting with the
Kottarkat in 1981. This craft is a7m
flat-bottomed decked plywood canoe
propelled by atraditional lateen sail.
At about the time this craft was
introduced, the outboard motors were
first seen in Kerala. This led to the
majority of the craft, originaly
intended to bepure sailing craft, being
equipped withengines. Thefishermen
of Keralausethis craft extensively and,
till date, approximately 2000 plywood
craft have been built, half Kottarkats

Traditional wooden kattumaram on the beach
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and haf the larger version, the ply
va/lam.

The Kottarkat does not specifically
meet the needs of fishermen using
traditional kattumaram at present, as
its cost is several times that of the
traditional kattumaram. To meet the
specia requests for areplacement of
the traditional kattumaram, SIFFS
developed a 3.6m kattumaram built
with plywood. But this craft has not
been operated extensively. A conclu-
sion cannot therefore be made of its
suitability for fishing operationsaong
the coasts of India. SIFFS is, however,
conducting further trials with theseand
is propagating their use.

The use of marine plywood for the
construction of fishing craft does not
seem as unusual to the fishermen asthe
use of GRP, but the traditional teppa
fishermen of Orissa have beenpleased
with anewly developed 9m GRP teppa
built in Pun. Around 150 craft of this
type are operating along the coast
Orissa. These additions to the tradi-
tional wooden teppa fleet have proved
seaworthy, but their long-term
durability is still to be judged, as the
first craft were built only 18 months
ago. Pricewise, these craft cannot
compete with the wooden teppas, but
considering their lighter weight and the
status which comes with owning a
GRP teppa, the fishermen of Orissa
feel that these craft are an improve-
ment on their traditional craft and
severd have replaced the wooden teppa
with GRP teppa.

Orissais not the only place along the
Indian coast where kattumaram-like
craft built of plastic materials are being
tried out. In Tamil Nadu, tests are
beingmade with kattumaram built out
of High Density Polyethylene pipes, a
material normally used for sewage
pipes etc., but also used for boat-
building in, for example, Taiwan. The
craft, five so far, have been built and
tested by the Murugappa Chettiar
Research Centre in Madras. In these
craft the HDPE pipes have been
welded together to form a raft
kattumaram. The pipes are closed at
the end by a simple heating/pressing
process and welded together by heating
the material with ablow-torch, under
compression. The stem is thereafter
bent upwards to resemble the stem of
the traditional wooden raft kattumaram
used in Tamil Nadu.
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Thetechnology has proved tobe good,
but the finished product is not able to
compete on price with a wooden
kattumaram of the same size. The cost
of aHDPE pipe kattumaram is 3-4
times more than a wooden one, even
when sdling the former without a
profit. The HDPE kattumarams have
also been reported asbeing too dlippery
and too light, thereby affecting surf-
crossing and crew comfort during
fishing operations.

As an aside, it may alsobe mentioned
that tests have been done in Tamil
Nadu with ferrocement kattumaram.
These were not very successful dueto
the inherent limitations of the material.
The minimum thickness of the material
means that it is not suitable for craft
below 10.5min length. For small craft

the weight is much too high, putting
severe limitations on carrying capacity.

It is clear that none of the tests
mentioned have provided a clear
solution to the problem of finding a
suitable replacement for the traditional
wooden kattumaram.

The craft with the brightest future have
been built by the Forest Research
Laboratory, Bangaore, during
experiments carried out between 1968
and 1982. The laboratory fabricated
two kattumaramwhich were subjected
to pressure treatment in a test plant
erected by FRL. The test kattumaram
were treated with a copper-chrome-
arsenic (CCA) composition, and put
into operation in Vishakhapatnam in
1968. FRL assessed the two treated
kattumaram, as well as two untreated

An experimental kattumaram made of ferro-cement in India.
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ones, to ascertain the results of the
pressure treatment in respect of
extended service life and necessary
repairs.

The tests showed a considerable
increase in the service life of the treated
kattumaram. The better durability of
the treated kattumaram was seen from
the fact that the craft operated without
replacement of major timber parts,
whereas the untreated kattumaram had
to have 90-95 per cent of its timber
replaced by the time they were taken
out of operation. Thetwo treatedcraft
were surveyed in 1982 after 14 years of
operation and FRL found that they
werein acondition which would allow
further operation.

From the tests conducted by FRL, it
appeared that pressure treatment of
kattumaram logs woqid be a feasible
way of preserving the logs, but,

unfortunately, the tests did not result
in a programme for large-scae
treatment of kattumaram, eventhough
it costsonly Rs 2000 at present to treat
a 6m kattumaram.

Fromthe results of the testsdescribed
above it will be seen that three
materials stand out as suitable con-
structionmaterias for kattumaram —
like craft. They are timber, pressure
treated timber and GRP.

Timber is the traditionally used
material, and it is still the cheapest
material availablefor fabrication of a
low cost beachlanding craft.

Pressure treated timber offers the
familiar characteristics of untreated
timber. But the treatment increases the
lifetime of thelogs considerably, at a
relatively low increase in cost. But at
present, there is no commercial.

treatment of kattumaram, mostly due
to the fact that the logs have to be
transported to treatment plants located
in urban centres like Madras.

GRP makes it possible to fabricate a
lightweight craft which can be shaped

S0 as to givethe best seagoing capabi-
lities. At the sametime, it offersacraft

with a good load-carrying capacity.

Evaluating the threematerials on the
basis of suitability, and cost, it would
appear that pressure treated timber
offers the best value for money. A
wider use of it, though, is doubtful
because of the limited availability of
treatment plants. The GRP has been
introduced and will make further
inroads, but for alongtime to come
the magjority of fishermenwill continue
to use the traditional log craft they
have been using for centuries.

High Density Polyethylene tubeswere usedfor thisexperimental kattumaram devel opedby the Murugappa Chettiar Research
Centre, Madras, India.
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to dominate in Bangladesh

The traditional material for boat-building in Bangladesh is wood.
But with the price of wood increasing, boat-building costs have
been causing concern in Bangladesh. To offer a viable option, the
Bay of Bengal Programme, in late 1991, made a study of whether
boats could be built in Bangladesh with unconventional materials
and, if so, whether they would prove economical.

O Gulbrandsen, a naval architect, who was commissioned to do
the study -found that the price of timber in Bangladesh was
increasing not because of any shortage of it, but because there was
increasing demand for timber for other uses, particularly for fuel.
- But he also found that while Glass Reinforced Plastic (GRP) boats
could be built in the country, building boats with traditional
materials was much more economical, even if the price of wood
rose considerably.

The study found that though there are thousands of fishing craft,
mainly made of timber, operating in Bangladesh, they fall into three
major types — kosha, the chandi and the gillnetters.

7 The kosha is a non-motorized, flat-bottomed craft of 4-6 m LOA.
It is built using cross planking, or longitudinal planking, for the
skin. To offset the increased prices of timber, the wooden planking
is occasionally being substituted with galvanized metal sheets
fastened to the wooden frames. This technique is only seen in inland
waters where the corrosive effect of the water is limited.

The chandi boat is a round bilge planked boat with a high sheer
aft. This type of craft is normally of 5-12 m LOA. The larger
chandis are motorized and have engines of 8-12 hp. The cons-
truction of the chandi boat utilizes a unique Bangladeshi method
of construction. The planks are shaped and stapled together with
steel strips before the frames are inserted.

The gillnetters mainly operate from harbours in Barisal, Chittagong
and Cox’s Bazaar. They measure 10-15 m LOA and are equipped
with marine diesel engines of 22-60 hp.

All three types of craft are built with local species of wood, such
as Jarul, Chambal, Garjan, Jamgoda and Telser.

A chandi boat
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Gillnetter under construction,
Cox’s Bazaar, Bangladesh

The boat-builders of Bangladesh need, for repairs as well as
replacement of craft, about 45,000 cu.m. of timber a year, assuming
average service life of four years. Bangladesh’s annual production
of wood, as stated by FAQ, is 59,417,000 cu.m. The timber needed
for the boat-building industry is, therefore, a negligible amount.

Nevertheless, do increasing prices of timber justify the introduction
of GRP craft?

'The building price of a GRP boat in Bangladesh is approximately

five times more than the price of a similar sized wooden boat built
of Jarul. The high price of a GRP craft in Bangladesh is due to
the high import duty on the materials. Polyester resin carries a 40
per cent duty, while chopped strand mat carries a 60 per cent duty.
And even if there was no import duty on the materials, it would
not be feasible to utilize GRP as building material on a large scale,
as the GRP craft would still be approximately four times more
expensive than a wooden craft of the same size. This great price
difference cannot be justified either by the promise of a longer
service life or_a lower cost of maintenance.

At present, there is only one builder of GRP boats in Bangladesh,
exclusively building special purpose craft for Government depart-
ments. Would it be feasible to start up other units to produce GRP
boats for export? The possibilities seem limited.

To establish a GRP boat-building industry in Bangladesh, the best
solution for obtaining the technical know-how and craft designs
would be to found a joint-venture company with a foreign partner.
This is being done extensively in Taiwan, Singapore, and Thailand,
where boats are built for foreign markets. Bangladesh has got a
large amount of cheap labour, but, unfortunately, it is not the only
place in the region where this is the case. It is, in these circums-
tances, difficult to envisage any particular advantages that would
make Bangladesh the preferred choice of country for a foreign
investor.

GRP boat-building, therefore, appears to have little future in
Bangladesh. The traditional way of boat-building, on the other
hand, will continue to thrive and prove economical for decades
to come as it has for centuries past, considering that timber is
abundant even if it is becoming pricey. M.R.A.

A kosha boat being built»
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A second look at the reef fish
resources of the Maldives

The resource is substantial, but exploiting it could pose problems.

The Maldivesis anation of fishermen.
Despite enormous growth in tourism’
recent years, fishing remains t
country’s major employer, the major
source of export earnings, and the
major source of protein for the
population. This has undoubtedly been
the case since the country was first
populated, perhaps as long as 4000
years ago, because the Maldives has
few natural resources other than those
which the sea provides.

The country is made up entirely of
cora reefs and hasenormous reef fish
resources. It is, therefore, surprising
that reef fish are barely exploited inthe
Maldives, especially astherehave never
been any cases of reef fish poisoning
(ciguatera) reported there. The fact is,
however, that tuna (especially skipjack
tuna) has formed the staple of the
Maldivian fishery for years. Tunais
the favourite food of Maldivians, and
the mainstay of the export industry.

Conscious of the considerable
untapped stocks of reef fishavailable,
the Ministry of Fisheries and Agri-
culture (MOFA) of the Maldives was
interested in finding out thefollowing:

— How much reef fish is available,

— Which gear are most suitable for
exploiting these fish, and

— Which species and sizes of
commercial reef fish are available.

Therefore, with funding from UNDP
and assistance from FAO, through the
Bay of Benga Programme, MOFA
initiated aReef Fish Resources Survey
in 1986. Under that project, a
14-month fishingsurvey of thereef fish
resources of North Mae Atoll in
central Maldives was carried out (see
BOB News, IssueNo. 33). During that
survey the following results were
obtained

— Different types of fishing gear were
tried; it was found that handlines
and longlines were efficient at
catching commercially valuable reef
fish, while traps were unsuitable for
reef fishing in the Maldives.

<« |

by R Charles Anderson

— The catch rates of commercial
species were established, and first
estimates of potential sustainable
yields were made. In addition, a
considerablequantity of biological
information of value for longer-
term stock assessment was
collected.

— A preliminary examination of the
economic feasibility of expanding
the reef fishery was undertaken.

That survey was confined to North

Male Atoll for reasons of logistics.

However, it was recognized that

extrapolation of results from a survey

of asingle atoll to the country as a

whole could lead to erroneous conclu-

sions. In particular, itwas realizedthat
in order to make an assessment of the

reef fishery potential of the entire
Maldives itwould be necessary to carry
out experimental fishing in other atolls
with different ecological characteris-
tics. Therefore, asecond phase of the
Reef Fish Resources Survey was
undertaken, again with funding from
UNDP and assistance from FAO-
BOBP. During this second phase of the
survey, reef fishingwas carried out in
three other atolls which were chosen
because they are characteristic of the
following conditions

SHAVIYANI ATOLL : A northern
atoll, with atoll rim reefs poorly
devel oped; numerous wide channelsto
the open sea; a moderate number of
reefsinsidethe atoll basin. And alittle
reef fishing is carried out.

Baiting the longline aboard the R.Y. Farumas.
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ALIFU ATOLL : A central atoll, with
a well-developedatoll rim, but also
with numerous channelsa large
numberof reefsinsidethe atoll basin.
A moderateamountof reeffishingis
carriedout.

LAAMU ATOLL : A southernatoll,

with well-developed encircling reefs
there are a few channelsand few

internal reefs. No commercial reef
fishing is carriedout at all.

In the second phasef the reeffish

survey, mostof the work was carried
out betweenAugust 1990 and July
1991. Severatrips were madeto each
of the threetargetatollsto carry out
longlining and handliing. In each
atoll, fishingwasdonein eachof three
major habitats, namely the atoll

basinstheshallowreefareasandthe

deepreef slope,outsidehe atolls.

Results of the fishing survey

Catchratesby longline, dayhandline
andnight handline Werestabllshedor

eac Of t e th eema{J Yhabltats
eac ree atolls surveyed.

Generally, handllne catchegererather
variable, but somewhatlower than
commerciahandlinecatches. Thigan
beexplainedas being dudo bothlack
of local knowledge and the tight
fishing schedule,which resulted in
handline fishing sometimes being
carriedoutin lessthanideal locations
in betweenotheractivities.

Longline catches inside thetoll basins
varied significantly and consistently
betweenatolls. Highest catch rates
were achievedin Alifu and N. Male

Atolls in the central Maldives, while

LaamuAtoll in the southgave the
lowest catch rates.Catch rates in

Shaviyani Atoll in the north were
intermediate.lt is difficult to explain

this finding, becausenany ecological
factorsin the Maldivesvaryin a north-

southdirection alongthe atoll chain.

For example, the strength of the

monsoonalreversal, the number of

openingsfrom the atollsto theocean,
and the frequencyof ring reefs, or

faros, are all greatestin the north. In

contrastthe depthsof atoll basinsand

the lengths of reefs in atoll rims

increaseto the south.

Reeffish abundancen atoll basins
might have been assumetb vary
similarly alonganorth-souttgradient.
It clearly does not. Nor can the
abundancef reeffish in atoll basins

<<
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Ready 1o set the longline

berelatedto reeffishing activity. Most
reef fishing occursin N. Male Atoll

and Alifu Atoll. Some occurs in
ShaviyaniAtoll, andvirtually nonein
LaamuAtoll. It is unlikely that reef
fishing increaseseef fish abundance;
it is more likely that reeffishing is
preferentially carriedbutin those atolls
with largereef fishresourceslf thisis
the case, it can be considereda
fortunatecoincidencethat Male and
thetourist resorts (whichare themajor
marketsfor reef fishin the Maldives)
are inatollsrich in reeffish.

In addition to longlining inside the
atoll basinsjt wasalsocarriedout on
thereefslopesoutsidethe atolls. These
reefsareoftenvery steepand subject
to strong currents, so longlines were

often entangled, broken and even
completely lost while fishing.
Neverthelesssomeinteresting results
were obtained.In relatively shallow
areas (Le. less than 70 m) catch
rateswere achievedprobablybecause
the manysmall fish living 6nthereefs
at these depthsnibbled at the bait,
leavingthe hooksbare.Also, atgreat
depths(i.e. below 170 m) catchrates
were low, in this caseprobablybecause
of relatively low fish abundance.
However, atintermediate depth&e.
80-160 m), high catch rates (about
24 kg per 100 hooks)were achieved.
Catches at these depths included
significant proportions of deepwater
shapper,such as Aphareusrutlians,
and deepwater grouper, such as
Epinephelusnorrhua.



Stock assessment

A maor am of the survey was to
make a stock assessment of the reef
fish resources of the Maldives. While
models for estimating stock size from
trawl and echo-sounder surveys are
well developed, this is notthe case for
longline or handline surveys. However,
some recent work inNew Caledoniain
the South Pacific has demonstrated
that there is a direct relationship
between longline catch rates and reef
fish abundance as determined by
diving surveys. Using these findings
and other information on reef fish
abundance from the Pacific, it was
possible to make a first, rough
assessment of the size of Maldivian
reef fishstocks. Fromthese estimates,
it was then possible to make rough
estimates of the potential annual yields
of reef fish, as follows

Atoll basins 24,000 == 11,500t
Reef areas 5,500 = 1,500t
Deep reef dlopes 500 == |00t
Total 30,000 ==13,000t

To put these figures into some
perspective, it should be noted that the
current annual catch of the Maldives

<« |

Hauling in the longline

is of the order of 70,000t, most of
which is tuna. This estimate of
potential reef fish yield is crude and
imprecise, but is clearly much greater
than current catches of demersal reef
fish (unknown, but less than 5000t per
year). The reef fish resources of the
Maldives are underfished. The
presence of many largeand old fishin
both survey and commercia catches
reinforcesthisinterpretation. While an
increase in reef fishing activity is
therefore, possible, and may be seen as
desirable (particularly if ahigh value
export market can be developed), the
following points should be borne in
mind:

— The estimate of potential annual

yield applies to the country as a
whole. Thelogistical difficulties of
operating a high-value export-
oriented fishery in the outer atolls
would be considerable. Therefore,
any such fishery is most likely to
develop within reach of Male
International Airport. The central
areaof Maldivesaready supports
the highest level of reef fishingin
the country, to supply Male market
and the tourist resorts. This area

may therefore suffer overfishing of
the most valuable species and/or

conflicts between users, while in
other areas the reef fish resources

remain relatively untouched.

A particular source of conflict may
be between resorts and fishermen.
Tourismis now the most important
industry in the Maldives, andmany
tourists visit Maldives specificaly to
dive or snorkel and observe the
abundant fish life. In many other
countries, spearfishing (which is
banned in Maldives) in particular
and overfishing in general have
reduced thefish life, especiallythé
larger species. An expanding.reef
fishery might not help tourism
(although, paradoxically, the
tourist resorts themselves are a
major market for reef fish!).

The deepwater snapper, which do
have export potential and can be
caught in commercialy interesting
quantities, in fact have a rather
small stock size. Thisis because the
zone of reef that they inhabit isno
more than anarrow band around
the perimeter of the atolls. These
deepwater resources, being small
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and thinly spread around the
country, would probably be very
easy to overfish localy.

— In contrast, the reef fish resources
of the atoll basins appear to be
considerable. They are aso at
present little utilized, so may offer
considerable scope for develop-
ment. The atoll basins have the
advantage of being ‘out of sight’ as
far as divingtourists are concerned.
However, many of the fish species
caught in the atoll basins are also
present on the reefs, so any
development of such a fishery
should be carefully monitored.

Regional differences

In addition to the estimation of
potential yields of reef fish, another
major result of the second phase of the
Reef Fish Resources Survey was the

finding that the fish fauna of Laamu
Atall in the south of Maldives is
distinctly different from that of the
three atollssurveyed in the centreand
north of the country. In fact, the first
day’s fishingin Laamu Atoll in August
1990 produced five species that were
previously unrecorded from the
Maldives. These included two species
of snapper that a€e of potentia
commercial interest. Speciesof snapper
that were common further north were
rare in Laamu. Similar differences
were noted in grouper, jack and shark
catches.

As mentioned above, many ecological
factorsvary in anorth-southdirection
along the Maldivian atoll chain, it is
perhaps not surprising that the
composition of the fish fauna also
shows some north-south variation.
What remains unclear isthe extent to

Landing a nurse shark

which the fish fauna of Laamu Atoll

is representative of that of the southern
Maldives as awhole, and, if it is, the
position of the boundary, or the extent
of the overlap, betweenthe ‘ southern’

and ‘northern’ fish faunas.

Conclusions

The Reef Fish Resources Survey inthe
Maldives answered the questionsit was
intended to. The Ministry of Fisheries
and Agriculture now has a clearer
picture of reef fish'catchrates, species
compositions and size compositionsin
the habitats and atolls sampled. It also
has a first estimate of the sze and
potential yield of thecountry’s reef fish
resources. But, as with most, if not all,
such surveys, many interesting new
questions have now arisen which will
have to be answered before a full
understanding of the fishery resources
is achieved.




CONSUMER POWER

Market research Into fish consumption

by Tim Bostock

Activepromotibn of non-traditional fish varietiesbacked by dynamic market research couldbe onesolution
to theproblem of howto augment supplies offish to an ever-burgeoning population in thefaceof dwindling
coastal stocks. Can thepower of the consumer be harnessed to stimulate new and mor eefficient directions
in fisheries effort and, ifso, who would spearhead these activities? An initial study offish consumption
in Madras is described andfrom this several issues are raised which may help to answer some of these

questions.

Most of us are aware that the
consumer isthe main determinant of
the quantity and diversity of fish
supplied to the market. Because the
Bengdisfavour fresh water fish their
markets are full of it,as the Tamils
have a penchant for sankara, their
markets supply them with it, and
soon.

Indian consumers may be fairly
conservative by nature in their fish
eating habits, but it is clear that certain

influences can lead to drifts in their
traditional consumption patterns.
Significant changes may arise either as
aresult of internal factors, such as
changes in income levels and social
status, or dueto external factors, such
as asustained reduction in the supply
of favoured traditional varieties to
markets. The latter, often attributable
to poor fisheries management, may
lead to price increases to which the
consumer responds by selecting other

Market research can help us determine just how much markets like this can put

us off eating fish

w lon

‘u-“ﬁ P
i xﬁg:.

&
'l.-
|

s
¥

S

~
&

“ 1
|
]

gt

species which she perceives as satisfy-
ing similar needs.

Whereas unplanned external influences
like those described oftenlead to vague
drifts in consumption patterns,
planned external forces, such as active
market promotion, can play a
significant role in inducing and
controlling consumption patterns. The
extent to which thiscan be achieved is
of great interest to development
planners, policy makersand the trade
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in general, because significant social,
political and economic benefits can
accrue to those who achieve success.
The potential outcomes of controlled
drif;s in both production and mai ke-
ting sectorsisalso Of particular interest
to fisheries dtrategists anxious to
identify ways of improving fish
supplies in more sustainable and cost-
effective ways.

Why is there aneed to induce changes
at present? The overriding considera-

tion is that, with an ever-incr
popullat}on, t (IE demand flor f??rllg

rapidly growing. Productivity is,
however, declining, particularly inthe
inshore waters due to both a stark
absence of coastal fisheries manage-
ment and considerable post-harvest
losses. This scenario raises severd
questions ;

~ To what extent is current demand
being satisfied?

« What prospects are there of
satisfying an increasing demand,
either from existing production

through more efficient marketing, or
from new areas?

~ Who is actually eating fish andhow
important is it in their diet?

~ How are consumer attitudes towards

fish consumption modified by

LTRSS AL of LS
Just how flexible or intransigent is
the consumer?

Without answers to thesequestionswe
are floundering.

In order to address as many of these
questions as possible, the BOBP,
through its ODA-funded Post-Harvest
Project, undertook, in coordination
with the Marketing and Research
Group (MARO), apiece of explora
tory consumer market research. This
was implemented in two distinct
phases. a quantitative listing of over
2500 households in Madras (af)p_rox.
0.25 per cent of the. population)

followed by qualitative research to
probe issues arising from the listing.
One of the main variables studied was

New markets, although often difficult to establish, perhaps because of lack of
consumer awareness, 00 have the potential for improving and promoting fish

quality as well asenhanci ng vendors' incones.
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the differences in consumption
between families of different income
levels. The sample was suitably
stratified to cover this. The intention
is that, given useful results, similar
studies could be commissionedin other
consumer centres in the BOB region.

Some of the most significant resultsof

the research, which is now nearing

completion, are:

= 91 per cent of al Madras households
are non-vegetarian (non-veg) fish
consumers (98 per cent inthe poorest
sectors and 72 per cent inthe most
well-Off). Although thereappearsto
be anincreasein vegetarianism(veg)
with increasing income, there also
appears to be an underlying trend
towards non-veg and, therefore,
growing demand for fish. This is
clearly shown by the increasing inci-
dence of non-veg households with
the decreasing age of the housewife.

« Of the fish eaters, dl consume sea

fish, 79 per cent consume shrimp,
64 per cent crab,75 per cent dried
fish and 20 per cent fresh water fish.
It is of greatinterest that dried fish
is consumed by dl income levels.
Nevertheless, it is mainly the poor
(83 per cent of the <Rs 500/month)
who eat it.

= Overall, the expenditure on al fish

products (including crustacea and
molluscs) is second only to milk
among the animal proteins, but,
significantly is the most important
in the lower income groups
(<Rs 1000/month).

~ The average quantity of fish
products consumed on aper capita
basis is 7.2 kg. The amount of
protein supplied by this is roughly
equivaent to that supplied by milk,
istwicethat of eggsand several times
that of either chicken or mutton.
Overal consumption, however, is
low compared to other locations
(Sri Lanka 14.6 kg, West Benga
upto 25 kg) atid is particularly low
among low income groups, a high
proportion of whom consume less
than 2kg/month.

= Fish is considered economical and

better value for money (especialy by
thepoor), more easily available (by
all), tastier (especialy by the poor)
and easier to cook than any other
animal protein food. Furthermore,
the' perception of fish as “healthy”
and “nutritious’ isfairly high across




Peripatetic traders such as these are responsiblefor the vast bulk offish sales to
the lower socio-economic groups.

al income groups. Amongst the
negative factors highlighted were

resistance by children due to smell

and bones; skin allergy associations,

heat producing tendency; status
disbenefits; and difficulty in cleaning

and preparation.

Awareness of marine fish varieties is
very high, sankara and seer standing
out above dl othersin al income
groups. Preference, however, is
restricted to only afew types clearly
demarcated by income. Whereas
some fish groups appear to be accep-
table at dl levels (e.g. sankara and
sudumbo), the majority are con-
sumed to alesser or greater extent
according to income, eg. seer,

shark, pomfret consumption increa-
ses with income, whereas whitefish,

anchovy, silverbelly consumption
decreases. These differences are not
motivated by price alone; most
consumers also consider taste and
availability as major criteriain first

selection. Economy plays a major
role mainly in the lower income
group.

Research indicated quite clearly that

the market is not yet ready to accept
processed or packaged food in its
strictest sense. However, fillets and
products which are near-to-basic in
form could be offered on atrid

basis. Only upper income consumers
would pay premium prices for this
type of presentation.

= |nitial data on hygiene, sanitation
and fish quality at the pointof sale,
puts freshness fairly high amongst
the factors influencing apurchasing
decision. As the current state of
cleanliness of markets in Madras
leaves something to be desired, this
could well be identified as a key
congtraint in the qualitative study.
~ Availability is more of aproblemin

the upper income groups, who tend
to travel further to favoured points
of sale. In lower income groups, fish
is largely purchased at the doorsteps
from itinerant traders.
Fish, it would seem from this, isvery
highly regarded by the vast majority of
the population and across all income
groups. It is avery important source
of protein, especially amongst the
poorer sectors. Even so, overdl
consumption is low, but this corres-
ponds to the typical dietary habits of
South India where consumption of
animal protein is low anyway.

That there is an underlying trend
towards greater meat and fish

consumption is of great significance.

With population growth, thiswill place
an even heavier demand on the fish

trade, whichisalready groaning under
the effort and suffering through lack

of investment.

Canthe findings of such research help
in achieving a change in consumer
demand which would better accommo-
date to impoverished production,

yet go some way towards meeting

future demand? Some potential

solutions are

— Address the existing marketing
congtraints through the develop-
ment of improved wholesale and
retail facilities as well as other
essential infrastructure designed to
increase the efficiency of the
marketing operation, reduce loss
and simply makethe most of what
is aready there. It should be noted
that promotional campaigns to
improve awareness of quality and
cleanliness at the point of sde are
likely to be effectiveonly if the cost
of the technica interventions
required can be passed on to the
consumer. Considering the
important role fish playsin the diet
of the poor, this may not be
possible at al levels.

— Promote the positive health aspects
of fish consumption amongst the
poorest  socio-economic  groups;
dispel some of the myths and
taboos about fish consumption.

— Takeacloser look at new varieties
of fish which are currently wasted
or underexploited. Perhapsinthe
not too distant future, and with a
strong promotiona effort, skip-
jack, tunaor bonito could become
as important in the diet of the
Tamilsastheyarein SriLankaand
as they are becoming in Kerala

Who should spearhead these

improvements and promotional

strategies based on ongoing market
research? Chicken, eggs, milk and
other protein foods, not only have
more centralized and organized
production and distribution systems,
but also have their own promotional
organizations — such as the Egg

Producers Association of India, the

Poultry Producers Association, the

Milk Marketing Board etc. Fish, is

however, produced and marketed by

large numbersof small-scale operators
who can ill afford such activities.

It is unfortunate that in many BOB

countries no such centralized body

exists to support the domestic fish
marketing sector. The development of
an organization similar to the White

Fish Authority (now Sea Fish Industry

Authority), which has actively

promoted domesticfish marketing and

consumption in Britain for severa
decades, would be avita step in the
right direction.

BAY OF BENGAL NEWS, March 1992



Multiday offshore fishing
shows promise

by J. Gallene

Exploratory efforts near Land's End in India have shown that traditional fishermen
can be trained to make a success of fishingfor large offshore pelagic species.

The traditional small-scale fishermen
of the Bay of Bengal region have, for
hundreds of years, fished inshore,
using primitive but effective gear and
craft. Most of their fishing has been
done for short hours early in the
morning or a few hours late in the
evening. But the increasing number of
small-scale fishermen and the
decreasing inshoreresources have been
putting greater pressure on the poorer
fisherfdk.

Five years ago, the Bay of Bengd
Programme had helped out with a
similar challenge in Sri Lanka and
some impressive results were reported
about the performance of new craft
and fishing techniques BOBP had
introduced in the isand (BOB News,
Issue No. 30, June 1988). The Tamil
Nadu state government, India, con-
cerned over the plight of its fisherfolk
who use traditional kattumaram (log
rafts), coastal gilinetters and small
trawlers that do not go out morethan
25 nautical miles, requested the BOBP
to look into whether the Sri Lanka
experience could be replicated in the
state.

The preliminary reports of the BOBP
effort from July 1990 to December
1991, from a base near Land's End
(Kanniyakumari), indicate that small-
scale offshore fisheries is a viable

aternative to a fishery needing larger |

and more costly fishing vessels. While
it istill too early to draw conclusions
from a 16-month trial, the trends have
been promising enough to indicatethe
need for afurther twelve months of
trials before a fina recommendation
can be made on the advisability of a
switch-over from traditional fishing
practices to those tried out during the
1990-1991 operation.

The BOBF's exploratory exercise
commenced withaSRL 15 craft, that

the BOBP team had used in Sn Lanka,
being moved to the new fishing
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harbour of Chinnamuttam, not far
from the magjor fishing centre of
Kanniyakumari, the southernmost tip
of India. Six months later, a newSRL
15 wasadded, so, for most of 1991, two
craft were available. But for much of
that time only onecraft was in use for
onereason or another, each of which
pin-pointed the factors that could
affect for the worse such a fishery.

Despite these negative factors, the
fishing, which ranged from Mannapad

in Tamil Nadu, in the east, to off
Kollam (Quilon) in Kerala, in the west,
showed a modest Internal Rate of
Return (IRR) of 19 per cent on acatch
of 35,982 kg of fish that fetched aprice
of Rs 388,111 (appx. US $ 15,500).

To makethis catch, the boatswent out
as far as 100 nautical miles fromshore,
but fished for the most part at
distances 30-60 nautical milesfrom the
coast. The boats would stay Out on
most trips for three nights, running

Hauwling in the driftnets and carch
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A pood carch of seerfish on the deck of SRL I5

Shark cought on a drift longline being loaded for markei

during the day anddrifting duringthe
ni ght.

At sunset, the gear, comprising a
combination of large mesh gilinets and
longlines, would be set and the boats
alowed to drift. After about 7-8 hours
of soaking time, the gillnets would be
hauled in. The catch was mainly tuna
species, such as yellowfin andskipjack,
some hilifish species, the occasional
shark and other large pelagic species.
The longline was hauled inaround 5
am. Its catch was mainly shark and
billfish species. Once the catch was
stored with the ice carried on board,
the boats would start engines and run
for 3-6 hours to reach anew fishing
ground. And preparationswould then
begin for the next night’s fishing.

Several problemsduring thetrials over
16 months not only affected the
economy, but should aso be
consi dered before any long-term
project on similar lines is initiated.
These include

1. The training of traditional fisher-
men in the handling of new craft
and the use of new fishing techni-
ques.

2. Thelack of shore facilitiesto cope
with mechanical failures of craft.

3. Thelow pricepelagic fish, such as
tuna and shark, fetch in India

While the traditional fishermen are
amenableto training, multi-day fishing
does not appeal to many. The
defections of crew during training were
substantia in the early months of the
operation. In time, however, more
stable and willing crews were
assembled and they responded well to
multiday offshore fishing.

During the training, four crew for each
craft hadto be not onlytrained in most
aspects Of offshore fishing operations,
but endurance at sea was at first
limited to only 24 hours. This hadto
be gradually increased up to 4 days —

and this took time.

The non-availability of spareslaid up
the first SRL 15 for along time. The
sea trips also indicated the need for
training of at least some of the crew
in coping with mechanical failures.
And, duringthe trial period, ashortage
of fuel, caused by the Gulf Crisis,
severely limited the boats going out.

The catch from these trials posed the
third problem. Indian consumers do
not relish tuna and shark and are
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suspicious of iced fish. Hardly any
coastal driftnetteron anight’s fishing
uses ice. In time, however, the local
buyers were weaned from the belief
that fish iced for long periods gets
spoilt. But getting the Indian consumer
to eattunaor shark by choiceis likely
to be a lon&er struggle and would
require major marketing inputs.
Meanwhile, such fish do not fetchan
attractive enough price to make the
fishermen want to go out to sea for
four days at a stretch.

One particularly positive aspect of the
training was the ease with which the
fishermen became familiar with a
simple method of establishing their
position at sea. This was donewith a
medium waveband PHILIP'S tran-
sistor radio receiver made in India
This was used as a direction finder
by tuning in to two broadcasting
stationsin India (Thiruvananthapuram
(Thvandrum) and Tirunelveli), as well
as one in Sri Lanka (Colombo). To
cross the appropriate bearing lines, a
copy of the Marine Chart, on which
bearing lines were traced, was used,
giving aposition of about 15 nautical
miles triangular precision nearly 80
nautical miles from shore. This
portable radio, which costs about Rs
600 (approximately US $ 23), can be
afforded by any of these fishermen. It
took three months to train four
fishermen with little or no reading
background to become confident with
this navigational system and it has been
well appreciated by several other
fishermen since.

It is against the background of these
problems that it is felt that a further
12-month trial should beconducted to
assess thereal economic feasibility of
such fishing. The ideal number of
4-day trips, about 50 ayear, should be
attempted during this period.
Simultaneously, some of theproblems
mentioned, such as better marketing of
pelagic fish, should be addressed. It
will then be possible to discover
whether a small-scale offshore fishely
is a viable aternative for fishermen
wedded to inshore fishing using
traditional craft.

n
"l

CRAFF DATA

The SRL 15 is a FRP boat whose present price is about Rs 400,000 (US $ 15,500) It
accommodates four crew members and has agalley equipped with agas stove alowing the
crew to have hot meals at any time. Its other features include an emergency dipping lug sall,
compass and manual longline drum. Its specifications are:

LOA 9.65m

BEAM 2.70m

DRAFF DWL 0.90 m

TONNAGE 3.5 tonnes

ENGINE POVNER 25 hp Yanmar diesel (watercooled)
SPEED 7.5 knots

FRESHWATER 2001

DIESEL FUEL 285!

FISHHOLD 1.4 tonnes

Six hundred kilosof ice is carried on each voyage, enough for a fishing trip of three nights.
Its fishing gear comprises of a fleet of 20 multifilament drift gillnets, 125 mm and 130 mm
mesh size (1.5 km), longlines (maximum 100 hooks or 3 km) and threetrolling lines. The
complementary trolling lines are used to and from the fishing grounds to capture small tuna
and similar species.

OPERATIONAL DATA (for 16 months)

Trips (no) 196
Timeat sea(h) 5204
Fishing days (no) 215
Sailing engine time (h) 2730.25
Total catch (kg) 35,982
Gross earnings (R9) 388, 111
Total variablecost (Rs) 91, 558

Ice value as per cent of variable cost (/0) 11

Gross cashflow to boat-owner (Rs) (60 per cent) 166,470
Net cashflow to boat-owner (RS 154,329
Cash flow to crew members (Rs) (40 per cent) 111,147
Earning per month by crew (Rs) 1744
FUEL DATA

Fuel consumption (1) 9,100
Fuel consumption (Rs.) 49,182
Fuel expenses (per cent of gross earnings) 13

-~ including cost of diesel fuel, ice, food etc.
After maintenance expenses

A combination of gilinets ..... 5% ey and longlines.
RS 4 e 11

; :;r::'._
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Phase [ : Development of small-scale fisheries

Over the years, the Bay of Benga

Programme (BOBP) has had fairly
smooth sailing with regard to funding
support. Rough weather, which rocked
the boat considerably, was encountered

for the first time at the 16th Advisory
Committee meeting held in Thailand in
January this year. The only conso-
lation was the splendid hospitality of
the hosts.

The most important item on the
agenda was the discussion on the
proposa for a third phase of the
“mother project” of the Programme,

for which endorsement by the funding

agencies was anticipated. Fisheries
Management had been proposed as the
main theme of the third phase. The
two earlier phases had been mainly
oriented towards technology develop-
ment and extension, respectively.

While the content of the third phase
proposal was endorsed, the Committee
was shocked to hear that SIDA, the
major funding agency since the
inception of BOBP, had no plans to
continuetheir support. In view of this,
DANIDA, the co-sponsors of the
second phase, stated that they would
also havetoreview their position since
they had only lately been informed
about SIDA’ s position. The rest of the
Committee urged these funding
agencies to reconsider their position
and continue their support. Since

<« |

DANIDA had explicitly stated that
they were very satisfied with the
performance of the project, there is
gtill hope that they will come forward
with at least a substantial portion of
the funding.

As a consequence of this uncertain
funding position, the Committee
decided to advise the Project to
€conomize its operationby phasing out
those subprojects that could be
completed before the end of the second
phasein late 1992 and to cut downon
al non-priority activities. It was also
suggested that efforts should be made
to seek supplementary bilatera
funding support for specific activities.

A silverlining wasthat the ODA may
continue the Post-Harvest Fisheries
Project, irrespective of the decision on
the third phase of the proposed
DANIDA/SIDA sponsored project.
This was much appreciated by the
Committee, since Post - Harvest matters
,are becoming increasingly important in
view of the scarcity of the fishery
resources. It is now more than ever
necessary to make more of |ess.

The Programme has at present two
other projects which will be terminated
during 1993. One of them deals with
the bio-economics of small-scale

fisheries and isfunded by the UNDP.
A seriesof studies of particular fishe-

ries situations are being undertaken in

Phase IT : Small-sce

five of the countriesin the region, with
emphasis on integrating economic,
social and biological aspects as a
preparatory measure for fisheries
management. The other project
attempts to assess the pollution hazards
in fisheriesin the Bay of Bengd area
of the participating countries. Thisis
sponsored by SIDA through the
SWEDMAR division of theNational
Swedish Board of Fisheries. This
project will culminate in the first
quarter of 1993, with aregiona work-
shop to discussthe findings. A minor
project supplementary to the latter
deals with promotion of cleaner fishery
harbours and is sponsored by SIDA
through IMO.

The situation at present is, therefore,

that the Programme will continue to
exist as amultidisciplinary organiza-
tion till the end of 1993 but may,

thereafter, only consist of the Post-

Harvest Fisheries project.

-The country representatives were

greatly disappointed by thenews given
by the funding agencies at the Advisory
Meeting and both in and outside the
meeting they expressed their deep
concern about the future. Something
must be done to ensure the
Programme’s continuance, they felt.
This was particularly necessary, they
felt, because regional cooperation had
been reinforced by the unanimity with
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which the Committee had now
assigned thehighest priority to fisheries
resources management in particular
and environment protection in general.
In thepast, the viewsof the Committee
had been more diverse, with different
countries assigningdifferent priorities
to subjects such as Fishing technology,
Brackishwater culture or Extension.

It was felt that the Programme as it
exists now provides a very valuable
forum for cooperation in solving
problems and meeting challenges of
common concern. The fact that the
countries are increasingly making use
of it demonstrates its usefulness and
the sustainability of itsefforts. In the
long run, the countries will have to
cooperatein their exploitation of their
fishery resources andthen BOBP may
form asuitable baseor vehicle for such

cooperation.

During the preparation of the third
phase proposal, a lot of aspiratiojis
and hopes had been raised and in some
countries (Sri Lanka, for instance)
requests for assistance had not been
made to other donors, such as UNDP,
because support from BOBP was
anticipated. In others (Thailand, for
instance) national funds have already
been dlocated for third phase activi-
ties. Andinal the countries, arrange-
ments are under way for the govern-
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Phase Il : Management of small-scale fisheries??

ment’s cash contributions. A partici-
pant at the meeting compared the
Programme’s situation to an aircraft
being forced to reverse its engines at
the end of the runway just before
take-off.

BOBP has, over the years, been a
leading regional programme, not only

in the Bay of Bengal area, but asoin

aglobal perspective. It has been apath-

breaker and trend-setter in many areas
e.g. multidisciplinary approach, the
role of women, non-formal education,

peopl€'s participation, stimulation of

private sector participation in
devel opment and extension, bio-socio-
economic approaches and environ-
mental studies. Muchof this has come
about on suggestions from the donor
agencies through the Advisory
Committee.

In the proposed third phase, thereis
no doubt that BOBP would aso take
alead in small-sca e fisheries manage-
ment, which would generate an impact
in the participating countries and have
an influence in other parts of the
world. Theimpact of the work is, thus,

much more far reaching than might be
apparent from a clinica andysis of

particular activities. For instance, the
debate in the Advisory Committee
Meetings on development and manage-
ment issues is an ongoing processand
since the countries are represented by
very high-level fisheries administrators,

the ideas and views expressed in the
meetings are having an impact on the
policies for fisheries development in
the respective countries.

It is to be hoped that the funding
agencies will consider in depth the
above mentioned aspects and favour-
ably reconsider the position taken in

the Advisory Committee Meeting. Itis
aso to be hoped that, in addition to
the mother-project, other agencieswill

join the Programme with supplemen-
tary projects as in the past, so as to
facilitate consolidated and coordinated
support to small-scale fisheries in the
region.

The Advisory Committee meeting was
held January 22-23, 1992 at the Metro-

pole Hotel in Phuket, Thailand, and
was chaired by Dr. Veravat Hongskul,

Assistant Director General, Depart-
ment of Fisheries, Thailand. The
meeting was attended by al BOBP
countries as well as Myanmar which

attended as an observer. All the major
funding agencies — DANIDA, SIDA

and ODA _ were also present andthis
time the EEC was aso there as an
observer.

L O ENGVALL
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Cleaner Fishery Harbours
In the Bay of Bengal

Garbage, sewage, fish offal, oily bilge
and faeces are not words that should
go together with shrimp, mackerel and
tuna. But they do in most of the fishery
harbours and landing centres in the
region. This pollution was the topic of
discussion at aregiona consultation
held in Penang, Maaysia, December
9-11, 1991.

The consultation followed an IMO-
sponsored project under whichcountry
surveys, to obtain baseline information
on pollution in selected fishery
harbours, were conducted in India,
Indonesia, Malaysia, Maldives, Sri
Lankaand Thailand (See Table 1). In
each case, the surveys were conducted
by ateam of national expertsin marine
pollution and post-harvest technology.
The findings of the surveys were
discussed at the consultation.

Some of theconclusions of the discus-

sions were

— Harbour water pollution is mostly
organic in nature.

— Garbage collection and disposal
facilities must be improved.

— Clean water must be provided for
washing fish.

— Toilet facilitiesmust be improved.

— Harbour managers need to be
trained.

Lack of awareness among the users on
the importance of keeping the
environment cleanwas seenas amajor
problem. Standards for water quality
and sewage disposal were also required
if rules and regulations were to be
adopted and enforced.

To remedy the situation, the consul-
tation recommended follow-up action

that addresses these problems. In addi- |

tion, it was emphasized that integrated
planning was required to enable all

those responsible for environment,

urban planning, industrial develop-
ment, health and fisheries to collec-
tively act and prevent further environ-
mental degradation, not only in fishery
harbours but beyond its confines.

The whole exercise was aresult of the
interest expressed by member countries

<« |

by R. Ravikumar

Table |
Fishery harbours surveyed under the project

Country Fishery harbours
INDONES A Belawan, Lampulo, Bungus
INDIA Kakinada, Madras, Tuticorin
MALDIVES Mae, Felivaaru
MALAYSA Batu Maung, Kuala Kedah
SRI LANKA Beruwela, Galle, Tangalle
THAILAND Ranong, Phuket, Satun province

of the Bay of Bengad Programme in

having another IMO-sponsored,

BOBP-executedpilot project similar to
the onein 1988-89 aimed at improving
the port environment at Vishakha
patnam. That project hadbrought out

the fact that fishery harbours could be

polluted in many ways and, more
importantly, fish quality could be

seriously affected, especially if washed

using polluted harbour waters.

The fmdings of the morerecent surveys
confirmed that most of the fishery
harbours suffered from pollution of
one kindor another. Though some had
specific problems, the mgjority had
several in common. And one of the

common problemsis that in amost al
the places, polluted harbour water is
used to clean the fish at some stage
after landing.

Fishery harbours are busy places.
Landing of fish, marketing, boat
supplies, fuel and water supplies, boat
repairsand fish processing are some of
their activities. Nearly all generate
pollutantsand, if the infrastructure to
handle themis inadequate — whichis
the case in most places — the port
environment and the harbour water
quality suffer. The problem can be
exacerbated by untreated sewage
and other effluents flowing into the

harbour.
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Many such cases of pollution were
presented on video at the consultation.
Several of these visuas were quite
shocking and generated concern
amongthe participants, who felt there
was urgent need to initiate clean-up
operations, so as to avoid giving the
fishing industry abad name. (BOBP
will shortly publish areport on the
consultation and release a video
highlighting the various problems.)

How relevant such aproject is can be
debated. After all, the bulk of marine
landings in the region are on open
beaches and at small landing centres.
And there are not many reported
instances of public health problems
due to polluted fishery harbours.
However, the fact remains that most
of these fishery harbours have been
created at anenormous cost to provide
better and cleaner landing and other
facilitiesfor the motorized fishing fleet
which is growing al the time. This
investment needsto be protected, if not
salvaged.

From top right, dockwise:

« AnimaLs havefree access to thefish-
handling areas of the harbours
Decomposedfish offal lies strewn
around in these harbours with
maggots and worms proljferating
Rubbish is abundant in the
harbours and BOD values high
Bilge water is regularly discharged
into the harbours
Fish are gutted on the piers and
waste washed into the harbour
waters.
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External resources play major role
In fisheries development in the Bay

A clearly discernible feature of the
development of fisheriesin the Bay of
Bengal region is the reliance on
external resources by countries inthe
region. In most of the member
countries of the Bay of Benga
Programme (BOBP), the financid
resources alocated in the national
budget for fisheries development are
meagrecompared to the actual needs.
This islargely dueto the low priority
assigned to fisheries in amost every
member country with the possible
exception of the Maldives. The rela
tively high financial costs involved in
fisheries research and fish resource
studies and surveys, and inthe building
of fisheries infrastructure such as
harbours, jetties etc. is another reason
for the heavy reliance on externa
resources.

External assistance for fisheries
development in the region, as in most
of the other underdevel oped regions of
the world, has comefrom multilateral
aid agencies such as the United
Nations, the World Bank and the

Regional Banks (such as the Asian
Development Bank) and countries such

as the United States, Japan and the
European nations.

The following analysis of the situation
is based on information provided by
the member countries of the BOBP.

and covers those projects which were
being implemented or were in an

advanced stage of preparation in 1991.
For convenience of presentation,
aquaculture and inland fisheries have
been grouped together. In the
multilateral funding categories are
included al the projects supported by
theUnited Nations system, the World
Bank and the Asian Development
Bank.

Externally Funded Regional Projects

The countries in the Bay of Benga
region area benefit from three
categories of externally funded regional
projects. They are:

i) Projects implemented exclusively

within the ASEAN group and
<< I)
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covering Maaysia, Thailand and
Indonesia. In this category there
are three projects, twoof which are
funded by the European Economic
Community (EEC) and the third
by Canada (CIDA). The project
funded by Canada is concerned

with  post-harvest fisheries
technologies, to improve
Government facilities for

inspection and quality control, and
the exchange and transfer of
technology within ASEAN. The
other two projects are concerned
with aquaculture developmentand
fisheries resourcesevauation. The
total cost of these projectsisUS $
Im.

ii) Three major projects and four

smaler projects have been
implemented under the umbrellaof

the BOBP. The major projectsare
the Project for Small-Scale

ii)

Fisherfolk Communities inthe Bay
of Benga (funded by SIDA and
DANIDA), the Project for Post-
Harvest Fisheries (funded by
ODA) and the Project for Bio-
Economicsof Small-ScaleFisheries
(funded by the UNDP). Three
smaller projects are the Project for
Assessment of Pollution Hazards
inFisheries (funded by SIDA), the
Project for Training of Small-Scale
Fisherfolk Communities (funded
by AGFUND), and the Cleaner
Fishery Harbours Project (funded
by IMO). In addition, thereisthe
BOBP's Information Service,
which is truly a regiona co-
operative effort, being co-funded
by all seven member countries.

Two regional projects, covering a
much wider geographical area than
the Bay of Bengd, are the Tuna
Development and Management
Programme in the Indian Ocean
and South East Asian Region, and
the INFOFISH Project. The
former is a project aimed at
building aself-sustained data base
on Tuna fisheries, whilethe latter
aims at facilitating the transfer of
appropriate fish handling and
processing technology, dissemi-
nation of technical information
and the support of training
activities in order to improve the
quality of fish products in the
region.

Externally Funded National Projects
Sixtysix nationa fisheries development
projects have been completed or arein
different stages of implementation in
the BOBP countries within the 1985-94
timeframe. These projects can be
broadly categorized under Technical
Assistance Projects and Investment
Projects.

There are 49 projects that fall into the
category of Technica Assistance
Projects, while 17 are Investment
Projects. The total cost of these
projectsis US $63 m and US $424 m
respectively.
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Twentynine of the projects have been
in the Marine Fisheries Sector, while
30 support aguaculture and inland
fisheries projects. Seven projects have
been of agenera nature, covering both
subsectors. Thisreflects the trend seen
in the past two decades of more and
more emphasisbeing placed on inland
fisheries and aguaculture. This
emphasis is primarily due to the
potential of aguaculture to bring in
increased foreign exchange earnings
through exports and to absorb the
coastal fishermen likely to bedisplaced
from fishing as aresult of dwindling
resources.

Source of Funding

The largest number of projects have
been funded by bilatera donor

agencies in the developed countries.

These agencies supported 45 of the 66
projects. However, in terms of the
amount of funding, these accounted
for only 24 per cent of the tota

funding. The multilateral agencies,
including banks and the United
Nations agencies, funded 19 projects.
Though this number is relatively
smaller, it is noteworthy that these
projects accounted for 57 per cent (US
$ 280 m) of the total funding. In
addition, there were two other large
projects, in Bangladesh and the
Madives, funded through acombina-
tion of multilateral and bilateral

assistance. These projects accounted
for 19 per cent of the total funding.

Types of Projects

Thelargest number of projects(25) have
beeninthecategory of research manage-
ment or environment-oriented. The
other subjects dealt with are, in order
of importance: Extension and Training
(10), Institution Building and Streng-
thening (9), Production-oriented (12)
and Infrastructure Development (10).

Most of the research and environment
projects are very small, as far as cost
is concerned, and limited in.ierms of
scope and objectives. The large
number of institutional building
projects are designed to support the
newly created organizations primarily
concerned with research and training,
for which assistance has come
primarily from the UNDP. The
infrastructure projects, though few in
number, are by far the most expensive
in terms of cost (about 35 per cent of
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the total external assistance). Such
projects include the building of fishing
ports and harbours as well as cold
room/freezers, ice plants etc.

One noteworthy feature about the
types of projects is that very little
attention has been paid to post-harvest
aspects. There are only three projects
primarily concerned with post-harvest
aspects and even those projects are to
be implemented in countrieswhich are
already well developed and advanced
in post-harvest aspects (Thailand and
Maaysia). Another significant feature
of the project types is the virtua
absence of any projects concerned with
the introduction of technologies in
marine fisheries.

Extension and training, as well as
institution building and strengthening,
continue to be subjects preferentialy
supported by multilateral donor
agencies. Another interesting feature is
that fisheries management, which is
now accorded higher priority than in
the past, is yet to be supported by
external agencies on any major scale.
Perhaps this is due to seemingly
negative aspects which make
management projects unattractive to
most donor agencies, particularly the
bilateral agencies.

The countrywise situation with regard
to externaly funded national projects
is as follows

Bangladesh

The 15 projects cost US $ 162.7 m of
which US $ 8.7 m is for Technical
Assistance Projects whilethe rest isfor
six investment projects. Of the 15, six
are funded by bilateral sources, seven
by multilateral sources and two by a
combination of bilateral and muilti-
lateral sources. Inland fisheries and
aguaculture projects are predominant,
and out of 15 there are nine such
projects, indicating the high priority
accorded to such activity in the overall
fisheries development programme of
the country. It is aso worthy of
mention that as many as six projects
are extension projects — aso in
aguaculture and inland fisheries.

India

India has only five externaly funded
projects, al of which are supported by
bilateral funding agencies. Considering
the area and the population of the
country, the total cost (US$ 33.5) is

relatively small. Three of the five
projectsare in marine fisheries andtwo
are in fisheries research.

Indonesia

Indonesia’s eight projects cost the most
— US $ 1924 m. Six of these (al
technical assistance) are funded by
bilateral sources, while dl the invest-
ment projects are funded by multi-
lateral sources. By subsector, there is
a balance: Three are inland, two are
marine and three are common to both
subsectors.

Malaysia

As in the case of India, Malaysia's

external assistance projects are not very
many in number or much in cost.

There are only five Technica Assis
tance Projects in all, of which threeare

funded by bilateral agencies.

Maldives

There are eleven projects, of which
nine are technical assistance projects
and two investment projects. The invest-
ment projectsaccount for as much as
90 per cent of the total project cost.

Sri Lanka

Sri Lanka is implementing eight
projects, of which four are technical
assistance projects and the others
investment projects. But the invest-
ment projects account for almost 95
per cent of the total cost. Two of the
four investment projects relate to the
development of infrastructure — a
labour and a cold room complex.
Unlike in most of the other countries
(with the exception of the Maldives),
thereis alarge marinefisheries biasin
Sri Lankan projects — sil out of the
eight being exclusively concerned with
marine fisheries.

Thailand

Thailand has the second largest
number of projects, 14 in al, but all
these projects are small and cost amere
US $ 18.2 m. All are funded through
bilateral sources. Half the projectsare
concerned with very narrow and
specific research activities. It is
noteworthy that not even a single
investment project is supported by
external sources. Thisis quite different
from the situation in the other
countries and may reflect the affluence
of the economy in genera and the
dominant role of the organized private
sector in Thai fisheries.



Why did seaweed
farming fail?

Charles Angel4 BOBP Senior Aquaculturist, examines some of thefactors that led to thefailure of
seaweed culture projects supported by BOBP and some of the lessons learned from the experience.

This is the story of an aquaculture
project that did not succeed despite the
enthusiastic participation of the fisher-
folk of severd villagesin South India
and Sri Lanka. But if seaweed farming
failed as apilot project, it nevertheless
did demonstrate that, with its tech-
nology soreadily acceptableto fisher-
folk, there exists the potential, inthe

right circumstances, to nurture an
income-generating activity that is,

at the same time,easy on the marine
environment.

The Bay of Bengal Programme's
(BOBP) seaweed farming experiment
provides a classic study of the whys
andwherefores of aguaculture and of
what can go wrong with such projects
despite the most careful planning. As
such astudy, it warrants acloser look.

The increasing contribution aqua-

culture makes to fisheries production
worldwide is what has aroused the
interests of governmentsand develop-
ment planners. They see it as apoten-
tial export earner on the onehand and
an income generator for rural folk on
theother. The BOBP' sfocus has been
the latter. BOBP has, since its
inception,worked with its regiona

partners to develop suitable agqua-

culture technologies that could be
handled by coastal fisherfolk, and
which would help them to generate
additional income.

That successes have been few atteststo
the complexity of the technology
transfer process in the context of the
coastal fisherfolk communities.

“Appropriate technology” is, therefore

necessary in at such cases and this
means not only low cost inputs of

minima complexity, but also tech-
nology that fits into the economic and
social milieu of the community.

BOBP s seaweed farming project took
note of this and adapted appropriate
new technologiesthat were accepted by

local fisherfolk. Thereafter, it showed
much promise, but intheend, thepilot

<« |

projects hadto bedescribed as failures.
Not because of lack of technology
acceptance by the fisherfolk or the
non-availability of marketsbut because
of severa other reasons, explainedand
unexplained. This, then, is the story of
anexperiment that promised much but
ended disappointingly.

Seaweed farming

Most of the region's coastal aqua-
culture development had for years
stressed shrimp for its foreign

exchange-generating potential. But the
experience of transferring shrimp
culture technology to local fisherfolk

had not been very successful. Seaweed

farming appeared an attractive
aternative. Gracilariaisinconsiderable
demandin Indiaand Sri Lanka, espe-
cially for use as a ge in the food

industry.

Some of the poorest fisherfolk in the
region areto be found in such areas as
southern Tamil Nadu, in India, and
the Puttalam District of western Sri

A pood crop of seaweed at ¢ farm in Vedalai, Tamil Nadu
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Lanka, but, physically, theseareas are
not suitable for shrimp culture using
available, proven technologies.
However, both areas have been tradi-
tional producers of natural Gracilaria
and seemed to be ideal stes for
farmingtrials. The fisherfolk here were
familiar with seaweed, and established
marketing chains existed in southern
Tamil Nadu.

The offshore islands in this part of
Tamil Nadu are known as the ‘ seaweed
belt’, but overharvesting had severely
depleted natural stocks. Harvesting of
natural seaweed inthe Puttalam area
was, on the other hand, inconsistent
due to natural growth factorsand local
marketing practices. It was against this
background that BOBP selected these
two areas for its trials.

Although amost al commercial
farming of Gradilariaworld-wide isin
ponds, theBOBP aguaculturists chose
open sea culture because both ‘the
Puttalam District of western Sri Lanka
and the Ramnad District in southern
Tamil Nadu have sandy coasts where
freshwater is scarce. Pond culture would
not have been possible in such areas.

Open water culture trials in Penang,
Malaysia, by BOBP in 1983-84, had
demonstrated a technology that was
technically feasible.
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After the grazers have been ai work

The Projects

In Tamil Nadu, the Department of

Fisheries was the lead agency through

its Kurusadai Island Marine Biology

station in Mandapam, Ramnad Dis-
trict. The participant selection process
involved extensive interviews and

meetings BOBP field workers had with
fisherfolk in several villages in thedis-
trict. Eventually, two villages, Vedaai

and Chinnapalam, were selected.

These villages formed their own
management committees, each headed
by achairman. The committees were
responsible for organizing the seaweed
farming activities. An article in the Bay
ofBengal News, December 1989 (Issue
No0.36), describes the village selection
process in detail.

The village activity in Sri Lankawas
implemented by the Sarvodaya
Shramadana Sangamaya, Sarvodaya
for short, with technical and financia
support from BOBP. Sarvodayais a
very well established NCR) with are-
markablerecord of promoting village
self-help schemes. BOBP felt that Sar-
vodaya was particularly appropriate
because it had avariety of programmes
underway andwas trying to expand its
work in the Puttalam District. The
National Aquatic Resource Agency,
NARA, undertook a research compo-
nent closely tied to the vifiage activity.

A biologist was assignedto the seaweed
culture project and BOBP constructed
alab on the coast near Puttalam where
spore-setting would be undertaken.

NARA'’s biologist consulted closely

with the Sarvodayafield coordinator,

exchanging experiences and passing on

research results. Ittook some months
to encourage good communication

between the two parties, but towards

the end of the project, communication
was satisfactory and demonstrated the

potential for collaboration between
research and village workers.

The approach taken by Sarvodayain

Puttalam was much better when com-
pared to that in the two villages in

Tamil Nadu. In Puttalam, the seaweed

culture trialswere only apart of awider

range of activities organized on a
voluntary basis. Although fewer parti-
cipants were involved, the level of

motivation was high. Most wereyoung

people with lots of energy and the
willingness to take risks.

Despite such comparisons . it
must be stressed that people’'s
participation was very good
in both Sri Lanka and in India
Activities were carried out more or less
on schedule, weather permitting.
Vandalism and theft were almost non-
existent (the one minor case that did
arise in Vedala was resolved by the
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participants themselves). The villagers
proved fully capable of handling
Cradilaria farming technology from
spore-setting to vegetative propaga-
tion. The Chinnapalam participants
even designed a spore-setting shed
which was a considerable improvement
on the oneinstalled by BOBP's staff
in Vedala!

Failure: The reasons why

RAMNAD DISTRICT: The pro-
ject’s failure can be attributed to bio-
logical factors, known and unknown.
And of these, site selection appeared
to be the dominant one. This
only illustrates what can go wrong
when the environmental requirements
of the target species are over-ridden by
other considerations.

The offshore islands of Ramnad
Digtrict, the ‘seaweed belt’, is where
the pilot project should have been
implemented; stocks of Gracilaria
occur naturally there. Indeed, experi-
ments done some years back had
shown promise. Unfortunately, the
islands were declared anational park
in 1989 and placedunder control of the
Forestry Department. The park is
intended to protect the dugong, an
endangered species, and development
activities are prohibited. Traditional

seaweed harvesters could be excluded
should regulations be strictly enforced.

The declaration of the park as a
sanctuary had been anticipated at the
onset of the seaweed project. It was
seen that the livelihood of the
fisherfolk would be threatened as
much by possible exclusion from the
islands with their natural stocks of
Gradilaria ashy over-harvesting. There
was, therefore, ample justification to
select sites aong the mainland, near
villages dependent on harvesting the
seaweed of the idands. Scientific re-
search institutes had also conducted
trials in the area which seemed to
indicate potential for Gracilaria far-
ming. However, these experiments
were very smal-scae and of short
duration.

Banking on BOBP's Penang experi-
ence, a pilot project including 45
culture units and two spore-setting
shedswas set up inthe two villages. It
was felt that the pilot project should
be large enough to give results which
could be extrapolated to aproduction
system. But after severa months of
spore-setting tridls at Vedaa, no
germination occurred on about 90km
of lines. Spore release and setting had
been observed. Nevertheless, no young
plants were ever observed on outplan-

Traps were tried our in Tamil Nadu 1o caich the predator rabbiifish

ted lines. The reasonremains unknown

to thisday, even after consultations
with experts.

As an aternative to spore-setting tech-
nology, the BOBP team decided to
undertake large-scale vegetative propa-
gation usingcuttingsinserted in HDPE
rope. The fatal scourge of theproject
immediately manifested itself
rabbitfish! The pilot farms had been
established inseagrass beds which were
the grazing grounds for juvenile
siganids (rabbitfish). Repeated out-
plantings were quickly chewed downto
stubs! Therewere afew months during
the last and first quarter of the year
when most of the juveniles migrated
beyond near-shore environment. Some
culture was possible at thosetimes, but
not enough to support an enterprise.

Scarelines, traps and fencing were
tested for their effect on the grazers.
The first two options proved ineffec-
tive, while fencing was too expensive
to sustain even by the theoretical
productivity of farm units. Neverthe-
less, early in 1989, some good growth
occurred inside one of the fenced units
at Veddai. A partia harvest was made
by pruning. Much to the horror of
everyone, most of the pruned plants
degenerated and died shortly after the
harvest! 1t would seem that the seed-
lings had been under stress and could
not tolerate the pruning shock. The
reasons are, again, unknown.

In sum, the plants were unable to
adapt to the near-shore environment.

If the microhabitat of natural stock
around the offshore idands is
compared withthat at the culture site,

thereislittle differencein temperature
and sainity. Butthereare other obser-
vable differences. The natural habitat
is open sandy bottom, where Gracilaria
is often found in association with other
species of both red and green agae.

Thewater has flowed over and around

an offshore fringing reef, most likely
altering its chemical composition. The
near-shore region, in contrast, is
carpeted with Enfia/us, a seagrass.
During windy periods, the water is
moreturbid than around the offshore
islands.

These observable environmental diff-

erences may or may not have been
prejudicia to the transplanted Grad-

lana, butit is believed that biotic rather
than technological factors have been
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responsible for the poor results in
Tamil Nadu.

SRI LANKA: The same Cradilaria
species in Sri Lankais found in close
association with seagrassl Spores
appear to set on exposed rhizomes
(underground stems of the seagrass)
from which new plants germinate. The
lifecycle of Gracilaria inPuttalain also
proved to be markedly different from
that of the offshore islands of Tamil
Nadu.

The events in the cycle became clearer
duringthe latter half of 1989 and early
1990. Spore-producing female plants
appeared in August. Spore release
peaked in October andby February the
female phase degenerated. Little is
knownof the fate of Gracilaniaduring
the following months. Thalli are not
visible, athoughit is presumed thesea-
weed is in its asexual, or tetrasporic,
phase, perhaps outside Puttalam
Lagoon.

Duringthe last quarter of 1989, NARA

scientists were ableto demonstrate the
feasibility of spore-setting, albeit on a
small scale. Once set, spores entered a
dormant period of two months, quite
contrary to the experiencein Penang,

where germination occurred within a
few days of spore-setting. But
following the appearance of young
thalli of about ! cm, signalling the end
of the dormant phase, growth was
astonishingly rapid. Plants could be
harvested in 60-90 days.

Preparations were made for further
spore-setting trialsin 1990. The reap-
pearance of spore-bearing plants was
anticipated in August, repeating the
cycle of the previous year. Thisfailed
to materiadize and, in fact, by
December there was no appreciable
regrowth of Gnacilania in Puttalam

Lagoon.

The environmental triggersbringing on
changes in the life cycle of tropical
Gradilania species are, in general,
unknown, soit cannot even be specu-
lated what suppressed or altered the
cycle. Continued research will be
required to uncover the causesand to
describe the seasonality of life cycle
changes. If it is unpredictable, then
seaweed farming in Puttalam Lagoon
would be impossible.

Meanwhile, in the village of Kunjima-
totam, where Sarvodaya was imple-

menting village trias, the all too
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familiar problem of grazing by juvenile
siganidsthreatened the viability of the
project. Fencing had to be resorted to,
but at amuch lower cost thanin Tamil
Nadu. By the time fencing had been
installed, the growing season was over
and, with the failure of Grad/aria to
reappear in 1990, nothing more could
be done.

Why did rabbitfish graze the village
plot and not the natural beds, which
are aso associated with seagrass?
Probably because the farm siteswere
very much inshore, unlike the
natural beds.

Because of this, another problem very
common to aguaculture was aso
confronted — user conflict. Hand
pushnetting is practised in al shallow
areas of Puttalam Lagoon, including
over the Cradilaria beds. Fishermen
haveprior rights, precluding useof the
further offshore banks for any other
purpose. In fact, apromising site had
to be abandoned as a result of
opposition by local fishermen.
Despite these failures, Sri Lanka
presents further opportunities for
seaweed culture development.
Trincomalee was the traditiona
primary source of ‘Ceylon moss.
Dutch Harbour, whichis just north of
the mouth of Puttalam Lagoon, may
aso harbour stocks of Grad/aria.

Conclusion

If the reasons for failure are to be

categorized, the following causes may

be listed

— Grazing.

_ Differences between the native
habitat of the target species and the
farm site.

— Unpredictable life cycle changes.
_ Lack of access to alternative sites.

The appropriate way to overcome the
problems that plagued the BOBP-
supported seaweed farming trias

would beto conductintensified testing
of aternative sites, focusing where
Gracilania occurs naturally. Spore-

setting and vegetative propagation, but

particularly spore-setting, wilt succeed

in the right environment.

Research should also concentrate on
understanding the life cycle of the
target species. These studies should
relateto specific sites, sincethere seems
to be wide variation inlife cycles from
place to place. The environmenta
triggerswhich bring on shiftsin these
cycles need to be found to enable
prediction and the evolution of culture
protocols.

BOBP had to give up the pilot testing
of Gracilaria farming because:

— long-term research was necessary if
success was to be achieved; and

— the unlikelihood of fisherfolk
participating in projects which
required alengthy gestation period.

However, it is clear that the technology
is sujtable for and readily accepted by
small-scale fisberfolk, and, therefore,
seaweed farming, which is easy on the
environment, has the potentia to
develop into an income-generating
activity for them if the problems
could be ironed out and the
fisherfolk’s interest in the activities
could be sustained.

Nets helped some, bur their cost was excessive
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INTRODUCTION

The mud crab, Scylla sp. is found
throughouthe Indo-Pacificregionand
hasbecome increasinglpopularby
virtueof its largesizeandmeatquality.
Whileregionaltrade in thespecieshas
been growing, verylittlattention has
beengivento thefishery andculture
in the Bay of Bengal region.

The fishery, cultureandtrade irScylla
sp. issmallscaleandinvolvesartisanal
fisherfolk, andit is thiswhichattracted
the interest of the Bay of Bengal
ProgrammgBOBP). It was felt that
aregionalseminamightbeanapproe
priate medium for an exchangeof
informationamongBOBP’s member
countries sinceso little was knownof
the state of the industry.

SouthernThailand, particularly the
provinceof Surat Thanihaslong been
acentrefor thecaptureandcultureof
the mud crab.With the proximity of
the provincial brackishwater station
and theopportunityto observethe
industryfirst hand, theown of Surat
Thanipromisedto be anideal venue
for the seminar.And so, BOBP, in
collaborationwith the Departmenof
Fisheries of the Government of
Thailand,convenedhe seminarfrom
November5 to 8, 1991.

Representativegrom all the BOBP
member countries, as well as the
Philippines,Australiaandthe U.S.A.
attended. Aguaculturists, scientists,
traderssocio-economists, feathanu
facturersand developmenstrategists

wereamongthe 54 participants.

MUD CRAB CULTURE AND TRADE
AROUND THE BAY OF BENGAL

Fiftyfour

from BOBP membecountries thePhilippinesand Australia

met at aBOBPseminalin SuratThani, Thailand, Novembeb-8, to reviewthe
presensituationanddiscusshefuture ofmudcrab cultureandtradein the region.

Therewere five sessionsbiologyand
naturalresourcesseedsupply;culture;
trade;andacombinedsessioronexten
sion, credit.andeconomics. Twentyfive
papersverepresentedn thecourseof
theproceedingdn additionto thesix
backgroundbaperscommissioneday
BOBP.To ourknowledge thiswasthe
first seminarin the region and, per
haps,intheworld, devotedexclusively
to themud crab.

Dr. Udom Bhatia, Director of the
Phuket Marine Biological Centre,
chairedthe seminar.Dr. Bhatia also
presentedthe keynote addressin
which he pointedto the growth of
tradein the mud crab, and outlined

some of the outstanding problems

which will have to be overcomeif
culture and trade are t@xpand.

PROCEEDINGS

Whatis the stateof wild stocksn the
region?

Sevenpapersaddressedssuesrelated
to the fishery and thestatusof the
stockson which it dependsin most
member countries, the level of
exploitationis not well-known. Very
little biological datais available upon
which stockassessmentsanbe made.

SombaPoovachiranonfthe Phuket
Marine BiologicalCentre presentdus
studieson the AndamanSeacoastof
Thailand Hiswork showedhat there
is an offshore spawning migration
duringthe first andlastquartersof the
year. Consequentlythe sex ratio in

p

catcheswill vary, with moremalecrabs

being caught during the seasonof
offsh6remigrationof the femalesSize
restrictionsvereproposedsapossible
management measure.

According to M. Kathirvel of the
Central Institute of Brackishwater
Aquaculture(CIBA), India, thesize
rangeof crabsin thefishery in India
is 75 to 205 mm, but thebulk of the
catchmeasuresround105 mm. The
sexratio variesaccordingo depth.The
breeding season showspeaks, but
occursthroughout the year irmost
areasof the Indian coastthat have
beenstudied.

Kador Ahmed, Fish Inspection
and Quality Control Division, and
Giasuddin Khanfrom the Marine

FisheriesResourceSurvey Manage
mentandDevelopmentProject, both
of Bangladeshyeportedthat in their
country about 30pecentof thecatch

consistsof berried females. Thpeak
fishing seasorthereis from June to
August. Fishermeibelievethat periods
of lessabundancaredue to offshore
migrationof crabs. Ahigh percentage
of the catch consistsof small,

immature specimens.These are not
acceptedy exportersand aredisposed
of in local marketsatvery low prices.

Ms. S.C. Jayamanne, iher back
ground paper, informed the partick
pantsthatlandingsin Sri Lanka have
been decliningsince 1984, according
to export data collected from the
CustomsDepartment. Exclusion of
areas involvedin the presentcivil
strife may be the cause,ratherthan
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overfishing. However, most of the
mud crab catch from Negombo
Lagoon, which is one of the major
fishing centres, consists of under-
sized crabs. The heavy exploitation of
immature crabs poses athreat to the
long-term stability of the fishery.
Catchper unit effort measured as catch
per trap hou'r has also declined.

Severa authors described the gear used
for catching mud crabs. It is smple,
and ranges from ahooked iron rod to
various kinds of traps, gillnets and
baited lines. Trapsandsmall liftnets are
common. Even barehandsmay be used,
which takes abit of courage! It was
apparent that mud crab gearis similar
throughout the Bay of Bengal region.

In hisSsecond paper, Kathirvel shed
some light on the sometimes confusing
taxonomic picture of the mudcrab. It
hasbeen popularly assumed that there
isonly onespecies of Scyila, wheress,
infact, thereare at least two, S. serrata
and S tranquebanica; the latter may be
synonymouswith S oceanica. S tran-
quebanica (oceanica) grows to alarge
size and does not burrow, while S.
serrata is smaller and exhibits the
opposite behaviour. It lives predomi-
nantly in estuaries. Papers from
Thailand and Malaysiareferred to two
‘varieties being recognized by the
trade. The brown variety is caught in
the mangroves, while the green is
found outside the mangroves, in
coastal waters. They may represent
these two species.

None of the countries around the
Bay have instituted management
measures. Outside the region,
Australian fisheries officias have
recognized the value of the mud crab
fishery and have taken severa con-
servation measures. Chris Lee of
the Bribie Island Research Station,
Queensland, described some of these.
Among the steps taken are aban on
the capture of females of any size and
aminimum size for mae crabs. The
number of traps per fishermenis aso
restricted. The mangrovehabitat of The
mud crab is protected through the
creation of numerous national parks
and fisheries reserves.

If the papers represent the state of
knowledge of wild stocks of the mud
crab, itis evidentthat agreat deal more

data isrequired. Proper management
of mud crab stockswill be impossible

without it.
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How has mud crab culture developed

in theregion?

Thirteen papers covered hatchery and

culture technology. Hatchery work has
been confined to only two of the
BOBP member countries, Malaysia
and India. Outside the region, pioneer-
ing work in larva rearing has been

done in Australia

R. Marichamy of the Central Marine
Fisheries Research Institute, India, has
been ableto produce small numbers of
first crab stage in an experimental
system. Zainoddin Jamari from the
National Prawn Fry Production and
Research Centre (NAPFRE), Maaysia,
used production scaletanks of 2 and
10 MT for the Centre’' s experiments,
achievingsurviva of up to 20 per cent.

Both Marichamy and Jamari used
rotifers and Artemia as feed for zoea
stage larvae. Rotifers were given to
ealy zoea, followed by Artemia.
Megalopa were fed with Artemia as
well, but supplemental foods were also
given. Early crab stagelarvae were fed
various artificial feeds. Nevertheless,
cannibalism during the megal opaand’
early crab stages plagued hatchery
trials in both India and Malaysia

According to ChrisLeg, early hatchery

experiments in Australia led to com-
mercia development, whichultimately

failed. Work is continuing at the Bribie
Island Centre. Mortality remainshigh

among early zoea and crab stages.

Nutritional deficiencies and water

quality are suspected as contributorsto
poor survival.

These experiments are continuing, but
it seems there s still some way to go
before hatchery production can

contribute to the expansion of crab

culture. Much of the advancesmadein

penaeid larval rearing could probably

be applied to crab larvae. Micro-en-
capsulated diets hold promise in over-
coming nutritional deficiencies in

existing live food diets. Beyond the
hatchery, nursery technology will have
to be developed, and there were no

reports of work in this area

Culture, particularly ‘fattening’, is

widely practised in Thailand, Malaysia
and Indonesia. In contrast, it has not

developed in the South Asian member

countries of BOBP. These countries
export their fishery production to

ASEAN markets, Hong Kong and

Japan. A bit of experimental work has
beendonein India, according to infor-
mation provided by S. Srinivasagam of

CIBA, Madras.

As explainedby Dr. Fuad Cholik from
Indonesia, Leong Pit Chong of
Malaysia and Ms Rachada of
Thailand, culture methods are com-
parable throughout the BOB region.
Details may, of course, vary.

‘Fattening’ describes the process of
holding newly moulted market size
crabs and feeding them for a short
period of time. During the fattening
period, which may be as short as two
weeks, the exoskeleton grows in thick-
ness, and flesh weight rapidly in-
creases. floating cages, as well as
ponds, are used for fattening. Highly
prized gravid females can be produced
in about 30 days. Trash fishisused as
the primaryfood in both fattening and
culture operations. Principal
constraintsto expansion are ashortage
of seed stock and inconsistent supplies
of tr.ash fish.

A session is inaugurated ai the BOBP-sponsored mud crab seminar in Suraf
Thani, Thailand.
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Both fattening and culture are small
scale, often doneby fisherfolk. Anuwat
Rattanachote and Ms Rachada
Dangwatanakul reported in their paper
that large enterprises had been started
in Surat Thani afew years ago, but
have al gone out of business or
changed to shrimp fanning. Seed stock
shortages were given as one of the
contributing factors to the failure of
these businesses.

Experimental crab fattening and
culture have been undertaken by the
private sector in Sri Lanka. Bede de
Silva of A E Aquatic Enterprises
presented the results of hiscompany’s
trials. Small cement tanks were used
for some of the work. Modified shrimp
ponds were also eva uated. Slaughter
house offal was used as feed, but led
to occasional pond pollution. A
thorough economic analysis would
have been premature, but the results
were considered positive.

R P Samarasinghe of Andriesz
Mariculture Ltd, one of the pioneer
shrimp farms in Sri Lanka, tried crab
culture in one of his shrimp ponds.
Small crabs from 25 to 100 g were
stocked and fed minced silverbellies (a
locally available ‘trash’ species).
Samarasinghe felt that crab culture
could be profitable on a small scae.

BOBP invited Ms Daisy Ladra of the
Bureau of Fisheries and Aquatic
Resources of the Philippines to give a
picture of mud crab culture in her
country. Crab fatteningisthe preferred
practice as opposed to growout from
small seed stock. Almost anything is
fed to the crabs, including kitchen
waste, trash fish, animal entrails and
manure! Pens and ponds are used, but
pens are very adaptable to small busi-
nesses and may be found under fisher-
men’ shousesinsome regions. Milkfish
ponds may be converted to mud crab
fattening duringthe rainy season, as it
isdifficultto grow lablab (an algal mat
upon which the milkfish feed). The
fattening period ranges from 15 to 30
days. Most of the production is meant
for export.

Depending on trash fish will constrain
the expansion of crab culture and
fattening. Shrimp culturists, aquacul-
ture feed manufacturers and the
poultry industry al compete for
diminishing supplies.

Aninteresting study was presented by
Dr Chin How Cheong, of Ceylon

<« |

Grain Elevators, Colombo, dealing
with the development of an artificia
food for mud crab culture. Experimen-
tal results showed that a prepared diet
with a protein level of 35 per cent can
be used. Unfortunately, high mortality
among experimental animals was a
significant problem. However, thisis
the first reported attempt to develop a
prepared feed for the mud crab, so
improvements can beexpected as more
is learned of the nutritional require-
ments of Scylla sp.

Leong Pit Chong explained that crab
fattening in Malaysia is donein either
floating cages or small ponds. Most of
the seed stock is imported from
Thailand, Indonesia and Sri Lanka.
Trash fish and fish offal are given, but
supply and storage pose problems. The
production of early crab stages at
NAPFRE hasled to nursery and grow-
out experiments. Crab culture, as
opposed to fattening, is practised in
small, lessthan one ha, ponds, either
owned by the culturist or leased.

Fuad Cholik reported that crab
fattening in Indonesia is done in
floating cages or pens set up in shallow
water. The crabs are held for two to
three weeks, depending upon the initial
weight of the crabs. As is the practice
in other countries, trash fish are fed on
2 daly tass gl pancs el
@98W| %8 cfAbs to market size is done
in ponds similar in design to the
milkfish ponds of Java. Bamboo
fences are put up to prevent the escape
of crabs.

What is the extent of tradearound the
Bay of Bengal?

Mahesh Raj, BOBP consultant,
surveyed the mud crab trade in South
India, particularly Kerala and Tamil
Nadu. Mud crabs are landed in al the
east coast states. Kerala, on the west
coast, is a mgor supplier. Although
thereis agood loca market for mud
crabs, interest iscentred on their export.
Madrasis the principa centre for air
shipment to Singapore and Malaysia.

Exporters buy from middiemen who,
in turn, have purchased from fisher-
men. Thisis the usual patternthrough-
out the region. After packing in
bamboo baskets, the crabs are con-
tainerised. Customs procedures at both
ends increase costs. Exporters in
Madras also complained about high air
freight rates.

Chris Lee presented a paper by his
colleagues at Bribie Island which dealt
with packing and transport problems.
As might be expected, packing in
Australia employs modern packaging
materials. Crabs are carefully packed
in waxed cardboard cartons after their
claws have been carefully trussed.
Heavy duty plastic liners prevent
leakage. Mud crabs are air freighted to
consumption centres throughout the
country. High temperature and
dehydration are the main causes of
mortality. The authors recommended
the use of polystyrene containers, but
their use has been restricted on the
basis of cost.

Ms Chinnamma George described
experiments at the Central Institute of
Fisheries Technology, India, which
dealt with processing and storage of
frozen and tinned crab meat. Chitinis
adso a valuable by-product of crab
processing and can be converted to
chitosan, a compound with wide
industrial applications.

Ms. Ladralooked at current marketing
trends in the Philippines. About half
of the country’ s production originates
from brackishwater fish ponds, of
which there are several hundred
thousand hectares. Exportable crabs
are over 200 g, while smaller animals
are sold locally. Exporters themselves
may undertake fattening. Market
channels are well developed as aresult
of the strong export market. Middle-
men operate buying stations and often
secure their supplies through cash
advances to the fishermen. Operators
of largefishpondstendto sdl directly
to tradersand exporters, bypassing the
intermediariesto whom fishermensall.

Bamboo or rattan baskets and plastic-
lined cardboard cartons are used for
internal transport. Crabs destined for
export are repacked in styrofoam
boxes. Mgor markets are Taiwan,
Hong Kong, Guam, Japan and the
USA. Most exports are purchased by
buyers in Taiwan.

Well developed air trafficin the BOBP
region hasfacilitated thedevel opment
of an international tradein mud crabs.
The ‘centre of gravity’ is Singapore
and Malaysia. Supplies of live crabs
come in from al the other BOBP
countries, either as seed stock for
fattening operations or ready for direct
marketing to restaurants and seafood
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Participants in the BOBP mud crab seminar visif a typical mud crab fattening
farm in Surat Thani, Thailand.

markets. However, given the high
vaue of live mud crabs, it is unlikely
that much attention will be dedicated
to processing. On the other hand,
swimming crabs of the genusPortunus
may have some potential as processed
meat.

What are the economies of crab
culture? And is there extension
experience?

Ms Gisdle Samonte of SEAFDEC
presented the only rigorous study of
the economics of crab culture. Her
work concerned crab culturein small
ponds in the Philippines. The range of
stocking densities varied from 5,000 to
20,000 crabs per ha. The return on
investment was highest at lower
stocking densities.

The Thai Department of Fisheries,
with  support from BOBP,
implemented a fisheries extension
project in the Ranong District of

southern Thailand from 1986 through
1991. A wide variety of activities,
including the introductionof new crab
traps, was included. Ms Hanne
Kristensen of BOBP recounted the
problems encountered in the process of
extending anew fishing technology to
fisherfolk of thedistrict. Ranong isone
of the wettest places in the region
the eight-month rainy season made
crab fattening difficult.

CONCLUSION

The seminar ended with the formu-
lation of a number of recommenda-
tions or directions that could betaken
to promote the development of mud
crab culture and trade, particularly for
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the benefit of small-scae fisherfolk.
Here they are, by session

Biology and Natural Resources

1. To overcomedifficulties of sampling
the varied commercial gear to obtain
data for population studies, sampling
can be confined to oneor two of the
most important gear.

2. Concerted effort should be given to
clarification of the taxonomy of the
genus Scylla on aregiona basis. The
work should be done by specidistsin
the region.

3. Stocks of mud crabin the various
countries of the Bay of Benga region
should be identified. Data for the
estimation of biologica parameters
need to be collected on these stocksto
facilitate the development of
management policies.

4. A. thorough sutvey of mud crab
seed collection should be conducted,
from which seed calendars could be
prepared for each country.

5. The most efficient gear should be
selected in each country for sampling
indices of changes in fishing effort.

6. Feeding studies of natural stocks of
mud crab should bedone, particularly
if food itemsare also being exploited.

7. Assessment of the impact of
pollution and habitat destruction on
mud crab stocks.

8. Community management can be
undertaken if based on knowledge of
local stocks of mud crab.

Seed Supply

1. Investigate the environmental and
nutritional requirements of planktonic
larval stages of mud crab in order to

provide basic informationfor labora-
tory rearing techniques and to throw
light on the reason for low survival in
the laboratory.

2. Definethe morphological, behavio-
ra and growth rate differences of
various types of mud crab for aquacul-.
ture as well as basic information for
future management of the industry.

3. Invedtigate the water quality and
nutritional requirements of larvae in
the laboratory.

4. Apply advances in penaeid larval
feeding to mud crab larval rearing.

5. Investigate and compare the
viability and effectiveness of recircu-
lating and flow-through ‘clean’ water
techniques and ‘green’ water rearing
methods.

6. Investigate methods to improve
maturation of brood stock by
environmental manipulation and
nutritional enhancement.

7. Determine the cost of production of
the various larval culture systemsunder
investigation.

8. Encourage regiona collaborative
research on seed production technology
to stimulate, focus and set redlistic
achievable targetswithin agiven time
limit.

9. Investigate the natural spawning of
mud crab andstudy the dispersal of the
planktonic larvae in order to provide
basic information for the long-term
management of the mud crab fishery.

10. Ensure sustainable natural larval
recruitment by providing protection
against total exploitation by seed
collectors to some nursery grounds.

Culture

1. The major causes of mortality need
to beidentified, i.e. nutrition, canniba-
lism, water quality and pond manage-
ment, lack of shelters, or disease.

2. Prepared feed can be developed as
areplacement or supplement to trash
fish. Thiswill require the following:
identification of nutritional require-
ments, development of least cost
formulations using locally available
ingredients and adaptation of feed
application to crab behaviour.

3. Investment costs should be reduced
for the small-scale fisherfolk, concen-
trating on pens or cages madeof inex-
pensive materials and by improving
credit delivery systems.
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4. Polyculture systemswith finfish or
seaweed could be evauated.

5. Pond management can be improved
with regard to the selection of uni-
formly sized seed stock andthe control
of environmental conditions so as to
synchronize moulting.

Trade

1. Long-term measures, such as the
development of economic culture
methods and value added products,

can be taken.

2. Inthe nearterm, the following acti-
vities can be undertaken: promote crab
fattening through the small-scale
sector; reduce transport mortality by
the use of improved packaging;
develop market intelligence and tech-
nical support and dissemination
systems for the same; monitor the
effect of export trade on domestic crab
production and marketing; finally,
estimate, the size of the national and
export markets for mud crab and
develop models to predict the effects
of supply fluctuations on price.

Extension and Economics

1. Appropriate financing through
institutions for the small-scale sector.

2. Reduce investment costs and
devel op indigenous methods of culture
according to local conditions.

3. Evaluate physical environmental
conditions as to their suitability for
mud crab culture.

4. Synchronize culture with water
conditions.

5. Develop an effective marketing
systemto the benefit of the small-scale
sector.

6. Explore the possibility of contract
farming with low-income groups.
7. Develop extenson and training
programmes to popularize culture and
fattening.

C.A.

EDITOR'S NOTE: It has not been
possible, even briefly, to summarize
withinthe confines of the limited space
availablehere, al the papers presented
at the seminar. Butthe highlights of
the seminar have been featured. The
full proceedings will be available from
BOBP, Madras, in the near future for
those wishing a more in-depth
discussion of mud crab culture and
trade in the Bay of Bengal region.
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WORKSHOP SCHEDULED

ON THE MARINE
ENVIRONMENT

3. Presentations on the environ-
mental status of mangroves, coral
reefs and sea grass beds in the
Bay of Bengal by invited specia-
lists. Other specialists will discuss

The present and the future of the
marine environment of the Bay of
Bengal and the northern Indian
Ocean, and the impact its pollution
has on fisheries, will be discussed
during a four-day workshop in the scientific findings on the im-
Penang, Malaysia, late in January portance of these for fisheries.
1993. Atthis workshop sponsored by 4. A discussion on “The Environ-
the Bay of Bengal Programme’s ment and Fisheries in the Bay of
Environment unit, representatives Bengal”. This will attemptto arrive
from the member countries will at a consensus on the present and
present the results of the surveys of future status of both in the Bay.
the marine environment made in their

respective countries. There will also 5. Drawing up recommendations for
be invited specialists making action to be taken to improve
presentations on the marine envir- conditions in the Bay. These will

onmental situation, mangrove be arranged in order of priority and

forests, coralreefs and seagrassbeds. will dalso identify areas where mar
} studies of present environmenta

The tentative agenda for the work- situations are necessary.

shop is

1. An introduction by an invited \',50'&3?1% edwi‘P%eth'?o r?r%lélrto% ttrHSe
specialist which will highlightthe  environment in the Bay of Bengal and
general global situation of marine  the northern Indian Ocean through
environment and fisheries.

2. Country presentations of the
present” marine situation in their
cOastal areas and seas of the Bay
of Bengal and the northern Indian
Ocean. A reportfrom each coun-
try will be prepared in advance
and will be available at the work-
shop.

— national actions by member
countries,

_ further support from agencies
for large-scale projects, and

— cooperation and exchanges of
ideas between the member coun-
tries on how to tackle environ-
mental problems.

S.H.

IS IT A PRAWN OR A SHRIMP?

At the 1967 World =SSNl
Conference on the ww&*ﬁ% g
biology and culture of 47—
shrimp and prawn held
in Mexico City, it was -
agreed that : B S

=z

The term PRAWN will be reserved for freshwater
creatures only. And their marine/brackishwater
relatives will be called SHRIMP.
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Making sure
shellfish are safe

An oyster culture projectin Malaysia develops an

inexpensive portable depuration system.

by Hazbullah Zakariah
(Fidd Biologist, FRI/BOBP)

Oysters, mussels, clamsand cockles are prizedby seafood fanciers
the world over. Aquaculture industries for these species were
established long ago, in some cases centuries ago! Thosewere the
times of pristine coastal waters, before the age industrialization
and urbanization.

As human settlements grew, they tended tocluster around natural
harbours and, in general, along the sea coasts of the world. The
level of pollutionof the seaby human wasterose. Of course, people
went on consuming shellfish, but, now, more often with
uncomfortable and even fatal consequences.

Studyingthe problem, biologists discovered that bivalveslike oysters
and mussels, are very efficient accumulators of pathogenic
organisms. As filter feeders, they can pass amazing quantities of
water over ther gills, which remove very fine particulate matter
from their surrounding aquaticenvironment. Contaminants, as well
as food particles, eventualy fmdtheir way into the digestive system
of the animal, where they may be present when it is consumed.

Luckily for the seafood consumer, the biologists also found that
bacteria and toxins which cause human illness could be removed
by the bivalve's own feeding and digestive activity if the animal
was put in clean water. Most pathogenic bacteria are removed
within 24 hours, although viruses and some toxins may take much
longer to bepurged. Most health problems associated with eating
fresh shellfish are bacterial in origin and can, thus, be easly
eliminated.

Malaysian waters, as indeed is the case with al industrializing
countries, aresubjected to an ever increasing bacterial load being
dumped into them by rapidly growing cities and industries. The
Malaysian population is well educated andincreasingly aware of
nutrition and food safety. It has, therefore, become incumbent
upon the Malaysian seafood industry in particular to assure the
consumer that its products are wholesome and safe. To do this
in the case of shellfish, the MalaysianFisheriesis encouraging the
use of depuration.

Depuration, atechnical term for the process of cleansing bivalves,
simply means placing theshellfish in clean water for asufficient
length of time to allow any harmful materials to be purged. In the

simplestinstances, oysters (or other bivalves) may be transplanted
to watersof known quality. This processusually provestoo costly;

besides, it is not aways-possible to guarantee the quality of the
receiving waters. On the other hand, water where chlorination,
ozone or ultraviolet (UV) radiation is present has proveneffective,
becauseal three are aquatic cleansingagents. If shellfish are placed
in tankswhose water is recircul ated through an apparatus subjecting
the water to one of the above cleansing agents, harmful bacteria
will be purged within a reasonable time.

The BOBP-supported oyster culture project in Malaysia,
implemented by the Fisheries Research Instituteat Glugor, Penang,
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The depuration unit built in Batu Lintang, Kedah.

has for some time been working on thebest culture methods. As
oyster stocks become available, theFRI undertook apromotional
campaign to familiarize the public with cultured oysters and to,
thus, help the participants develop amarket. Depuration was an
integral part of the promotioneffort andtheexhibitions that were
held in different parts of the peninsular. Depuration units were
demonstrated and the crowds which attended the exhibitions
sampled theoysters with confidenceintheir cleanlinessand quality.

The FRI choose UV forits depuration unit becauseof its low cogt,
simplicity and safety compared to the aternatives. The unit was
designed with the assistanceof Ismail Ishak, FRI’s bacteriologist,
andthefield work and testing was doneby the authors, Hazbullah
Zakariah, and Ahmad All, both oyster biologists workingwith the
Ingtitute. The main components of the unit are the following:

— oneUV box equipped with two 30 watt UV tubes,
— arack to support the oyster trays,
— fifteen plastic trays to contain the oysters during depuration,

—aseawater reservoir holding about one cubic metre of seawater
of 15 to 30 ppt, and

— a300 W centrifugal corrosion resistant pump to circulate the
seawater from the reservoir up to the UV box from whence
it flows by gravity through the oyster trays.

This unit can depurate 750 oysters in 24 hours. Two prototypes
have beeninstalled atoyster farmers’ homesin Kedah and Perak

and are functioning well. The system costs MS 3200 (USS 1185)
at current prices. With them, the farmers' customers are assured

of clean, fresh quality oysters ready for the table.
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The latest BOBP video films

The Bay of Bengal Programme (BOBP) has producedon its own, or with local producers, several videofilms on small-scale
fisheries activities. Thesefilms are not only informative but are,in most cases, also instructional and provide lessons that
can be adopted in any developing country. The latest in thtr series are the six filmsdescribed below. Copies of thefilms can
be obtained from the Information Service, The Bay of Bengal Programme, 91 . Mary's Road, Abhiramapuram,
Madras 6(X) 018, at nominal cart covering copying and courier charges.

THE CANOES OF NIAS, INDONESIA
(1930 min) 1991

e el

The Bay of Bengd Pro-
gramme undertook to
develop a new type Of
.~ outrigger canoe in Nias
island, Indonesia, west of
Sumateraisiand, and assess
its technical and economic
feasibility. This film describes the project and features the canoe, whose
feasibility for the small-scale fisherfolk of Nias has been established after
two years of trials. Now, local carpenters, trained duringthe project, have
begun building improved outrigger canoes for the fisherfolk.

EXTENSION SERVICES IN RANONG
(18.30 mm) 1991

BR .

As fishing grows as an
industry in Thailand, the
lot of thesmall-scalefisher-
folk worsensin communi-
ties likethis onein Ranong,
on thepicturesque coast by
the Andaman Sea. BOBP
teamed with Thai Department of Fisheries Extension Servicesto alleviatc
the problems of selected communities in Ranong Province. Aquaculture
wasencouraged, post-harvesttrainingprovided andincome- andknowledge-
generating activities for womenfolk introduced.

.._1. -1 .."F"k}::-

GOOD FISH, GOOD QUALITY
(23 mm) 1991

In Indid s deep south, the
catchis good, but partly
due to ignorance, partly
due to alack of capital,
incomesarelow in many of
the fishing communities.

. The BOBP's Post-Harvest
FlsherI&Prqect s introduction oflce boxes, dryingracks and newlydesigned
fish containers have gone a long way towards adding to the iNCOMe of
fisherfolk in severa villagesin South India.

MOGNAMAPARA _ A CASE OF APPROPRIATE TECHNOLOGY
(14 mlii) 1991

In Mognamapara, Sou-
thern Bangladesh. a
BOBP-sponsored NGO
. has helped an impoveri-
shed group of landless
fisherfolk to organize
themselves and enhance
their |ncomethroughtheuse of nursery cageefor theshrimp fry they catch.

The involvement of the whole family has been emphasized and the
womenfolk havebeen involved in this and other income-generatingactivities.

BETTER FEEDS FOR BETTER SHRIMP
(18 asia) 1991

The Indian Government
has been encouraging the

pond-rearing Of shrimp
near the backwaters of
coastal states. The BOBP's

] Post-Harvest Project has
" gudied the feed the

shrimp farmers of Andhra Pradesh use and has helped develop better
quality, water-stable shrimp feed that hasled to high shrimp survival in
the pond-farms.

PRAWN SEED PRODUCTION IN BANGLADESH
(16.30 minl 1991

The BOBP has developed
- a shrimp hatchery in
Patiya, southern Bangla-
desh, toincrease thesupply

of shrimp seed in thearea
andto serve as a model for

other partsof thecountry.
A NGO working with BOBP has encouraged local fisherfolk totake the
next natural step . go into nursery cage culture.

(NOTE: Allin English FORMAT: PAL System — U-matic or VHS)

Publlshed by Lars O Engvall for the Bay of Bengal Programme, 91, St. Mary s Road, Abhlramapuram Madras 600 018. Editor :
Layout Artists : E. Amalore, S. Jayarg). Tel: 836294, 836188, 836387, 836179. Fax : 044-836102, Telex : 41-8311 BOBP. Photo-typeset and printed
by Nagara] & Co., Madras 600 041. Processing by Rapid Scan Systems

<<

S. Muthiah.



	Back: 


