ISSUE NO. 46
JUNE 1992

AN

35

BIAW @F
BEIGII-
NEWS o —

A PUBLICATION OF

m For Fisheries Development

BAY OF BENGAL PROGRAMME




Hatcheries play a significant role
In tropical shellfish culture

Oyster, cockle, mussel and clam are al
popular seafood in Southeast Asia and
beyond. Oyster are pretty fancy food,
price-wise at least, in Thailand and
Malaysia, but cockle, mussel andclam
are usuallywithin reach of the average
consumer. Though found throughout
the Indo-Pacificregion, these shellfish
have really comeinto their own only
in recent years in the Philippines,
Thailand and Mdaysia.

The Philippinesis theleading producer
of oyster, whileThailand leadsinmus-
sel. The cockle is the leading agua-
culture product of Malaysia, bar none!
While countries like Indonesia, India
and Sri Lankahave the potential for
large production increases, consumer
interest is weak.

All these delicious shellfish are farmed

inthe ASEAN region, withthe excep-
tion of clam. Farms depend upon the
abundance and predictability of

natural seed supplies — ‘spat’ in

shellfish farming parlance. Spatavaila
bility of commercialy cultured bivalves

varies markedly in space and time. Its

occurrence is often unpredictable.

Mussel and cockle spat are usually

abundant, but oyster farming is cons-
trained in Thailand and Malaysia by

the scarcity of spat of the more
popular species (Crassostrea beicheri

and C. iredalel). Looking at the other
side of the world, Cuban oyster farms
inthe Caribbean Sea havefaced similar
problems.

The question therefore arises : Can
bivalve hatchery technology be used to
augment wild seed production, freeing
farmers from the uncertainty and risk
of dependency on the whims of nature?

A short history

of bivalve hatcheries

Before venturing an answer to the
question, it might be interesting to go
back 30 years to the Milford, Con-
necticut, laboratory of Dr. Victor
Loosonoff. As abiologist withthe then
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by C A Angell
(Senior Aquacultunst)

Bureau of Commercial Fisheries (now
known as the National Marine
Fisheries Service), Dr. Loosonoff and
his staff developed laboratory methods
for the breeding of the American
oyster, C. virginica. The techniques he
developed are still the basis for
commercial hatchery operation. Other
scientists, like Dr. Ravena Ukeles,
contributed to the knowledge of the
nutritional requirements of oyster
larvae and how to mass culturethe tiny
phytoplankton upon which they feed.

Oyster farmers arevery much aware of
the costs of risk associated with depen-
denceonwild seed supplies, so it wasn't
very long before the first commercial
oyster hatcheries began to appear in
the United Statesand Europe. Improve-
ments and modifications were madeto
the technology devel oped by L oosonoff
and his colleagues. Dr. Michael
Castagna of Wachapreague, Virginia,
developed asimplified system of algae
culture and demonstrated that it could
be used for clam breeding as well
as oyster.

At the same time, Japanese oyster
biologists, such as Takeo Imal, were
working on oyster hatchery technology
intheir country. Dr. David Walne of
the Conway laboratory in the U.K.
pioneered oyster hatchery devel opment
inEurope. Beginning with very simple
methods, Dr. Walne pioneered breed-
ing technology for the European flat
oyster, Ostrea edulis. The Conway
teamled inthe developmentof setting
techniques for “cultchless’ oysters.

Oyster hatcheries today are an impor-
tant element in the industry in the
United States and Europe. They have
beeninstrumental inshifting the focus
of production from the east coast of
the United States to the west coast,
particularly Washington State.
Although the basic techniques of
bivalvehatchery operation differ little
from those developed at Milford,
advances in severa areas have made
hatcheries much more viable.

All bivalve larvee develop in very
similar ways and require very similar
conditions, so advance in one species,
say oyster, can readily be applied to
another, the hardshell clam, for
example. Thus, the evolution of
reliable methods for phytoplankton
cultureenabled predictable production
of spat. But perhaps the most signifi-
cant advance has been the discovery
and application of ‘remote’ setting.
Why is this so?

Oyster farmers have to put out thou-
sands of tonnes of shell, or cultch, to
catch spat. Often the setting areas are
quite far from the farms and it has got
exceedingly expensive to transport so
much shell back and forth. Before the
advent of remote setting, hatcheries
had to ‘set’ larvae at the hatchery.
Hatchery setting entailed considerable
investment in holding tanks, aga
production and labour to handle the
huge amounts of cultch. Remote
setting eliminated al this fuss
and bother.

Inthelate 70s, Lee Hansen and Vance
Lipovsky, originally competitorsin the
Washington oyster hatchery business,
but now working together, found that
oyster larvae ready for setting could be
collected on a moist screen, sent
considerable distances, introduced into
setting tanks with cultch and then set!
The setting tankscould be locatedright
at the farm site, eliminating the
tremendous expense of transporting all
that cultch. Twenty million larvae flst
about fit in the pam of your hand!
Remote setting has, thus, become
standard practice on the U.S. west
coast and has enabled hatchery
production to largely replace natural
gpat. Thereare still natural sets, but it
has ssimply become too expensive to
handle the cuitch.

A third maor advance was the
introduction of genetic manipulation
to inbreed disease resistance and
modify the reproductive cycle of the
Pacific oyster, C. gigas. Pacific oyster
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become very soft during the breeding
season in late July and August. The
major proportion of Pacific Oyster
production is sold as shucked meat,
but the oyster opening (‘shucking’)
houses had to close down because the
soft, ‘running’ oysters were easily
damaged by the shucking knives.
A few years ago, scientists at the
University of Washington found that
chemical treatment could change the
chromosomal count of oysters,
producing triploid, sterile animals.
This isdone at the egg stage, so hat-
cheries are essential if triploid oysters
are to be produced. Being sterile, the
triploids do not become soft during the
warm summer months, and the
shucking houses can therefore remain
open. Now, it's hard to imagine the
oyster industry on the American west
coast without hatcheries!

Tropical bivalve hatcheries

What happened in the tropics during
these years? Here and there, resear-
chers worked with laboratory-scajie
rearing of bivalve larvae to aid their
investigations of zooplankton. Know-
ledgeof the devel opment and morpho-
logy of bivalve larvae was aso useful

in predicting the dispersion andsetting
in nature, but commercial application
of the technology was not attempted
until 1984.

Cockle are very popular in Thailand
and farmers wanted to increase their
production. Seed supply was difficult
and most had to be imported from
Malaysia. The Fisheries Department
took atwo-pronged approach to the
problem: establish brood stocks of the
blood cockle, Anadara granosa, and
look at the possibility of hatchery seed
production. From 1985 to 1986, large-
scalebivalve hatchery technology was
introduced in Thailand. A major bi-
valve hatchery was set up at Prachuab
Khirikhan, about 180 km south of
Bangkok. Under the direction of
Songchai  Sahavacharin, Jintana
Nagranad and Kom Silapachon
adapted standardbivalve larvaerearing
techniques to native Thal species. The
cost of seed production proved too
high for cockle, but its application to
the valuable oyster industry was
quickly apparent.

Today, this hatchery produces pearl
oyster spat, as well as spat of the
C. beicheri for the edible oyster

industry. Survival after outplanting in
nurseries remains a problem, but the
hatchery consistently produces millions
of bivalve spat.

Dr. Wong Tat Meng of the Science
University of Maaysia undertook
bivalve hatcherywork with the support
of the IDRC of Canada. His chief
technician, Eileen Tan, spent severa
months inthe Pacific northwest of the
United States working at the Cast
Oyster Co.’s hatchery and applied the
experience gained there to local
Malaysian species, including C belcheri,
C. iredalel and other assorted bivalve
species. Dr. Wong is now poised to
construct aproduction-scale facility in
Muka Head, Penang.

At the same time, the Fisheries Re-
search Institute, also of Penang, was
developingits skills in oyster hatchery
production. In the very near future, the
Department of Fisheries will build a
new hatchery facility at Batu Maung
on Penang Island.

Spat producedby both these hatcheries
have been outplanted with varying
degrees of success. The biggest prob-
lem has been getting oyster farmersto
take proper care of the delicate spat.

A penergl view of an oysier nursery in Ranong, Thailand.
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Ever since Dr. Allagarswamy, now
director of the Centra Institute of
Brackishwater Aquaculture in India,
introduced pearl culture from Japan,
there has been much interest in
rebuilding the pearl beds in the Gulf
of Manner. An assuredsource of seed
of P. fucata, the dominant species,
would be required to accomplish this
goal. CIBA’s hatchery at Tuticorinin
south Tamil Nadu developed
spawning, larval rearing and setting
techniques for this pearl oyster back in
the mid-80's. The. same hatcheryis also
able to produce spat of C. madrasengis,
the local edible oyster. Commercia
development of hatchery technology
has not yet happened in India, but the
potential of hatchery seed has been
demonstrated in yet another tropical
country by CIBA’s work.

It may be afew yearsbefore hatcheries
contributesignificantly to commercia
bivalve production in Southeast and
South Asia, but the success of the hat-
cheries in Thailand and Malaysia has
clearly shown that the potential is there.

In the Pacific and the
Americas

Elsewhere in the tropics, remarkable
success has been achieved with the
extremely valuable pearl oyster at a
hatchery in Australia. Rand Dybdahl
and his colleagues have worked out
brood stock handling methods,
spawninginduction and larva rearing
techniquesfor the golden lipped pearl
oyster. Spat are nursed in upwellers put
out in local waters. Whenyou consider
that the pearl industry of Australia is
worth more than 20 million dollars
annually, the investment inhatcheries
is worth the time and effort!

The Philippines is the maor oyster
producer inthe Pacificregion. Supplies
of natural spat seem to be adequate for
the time being. But at the rate the
degradation of the coastal environment
is taking place in that country, seed
supply shortagesmay be anticipated in
the not too distant future!

A very large shelicraft industry in this
island nation is based on the window
pane shell, Placunaplacenta, but seed
supply isuncertain. Experimental work
has shown that hatchery seed produc-
tion may be possible.

Increasing population pressure and
over-exploitation of their cora reefs
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Ovsters for sale... brought to market from a Ranong farm.

have led Pacific islanders to look to

mariculture to augment income and

production from traditional sources.

Unfortunately, there arevery few orga-
tilsms which can thrivein the nutrient-

poor watersof the openocean. One of

these isthe giant clam, Tridacnagigas.

Thisanimal hasthe amazing ability to

grow its own food within its body

tissues intheform of symbiotic agae!

Dried adductor muscle meat of the
giant clamis highly prizedand thishas
ledtothe virtual extinction of the giant

clam on many reefs. Islanders relish

the mantlemeat, as well. It is said the
shell makes very high quality porcelain
and is much prized by tourists. Small

giant clams fetch high prices in the
ornamental fish trade!

Giant clam farming projects are
coming up al over the Pacific now,
thanks to hatchery production. There
isno natural spat collection; indeed, it
IS not easy to find juveniles amidst the
jumbleof coral reef organisms! Itwas
not too many years ago that Gerald
Hedlinga of the Micronesian Maricul-
ture Demonstration Center in Palau
developed hatchery techniques
these amazing clam. Now there are
projectsin Samoa, Fiji and Australia,
as well as Palau. Giant clam are
extremely fecund, spawning tens of
millions of eggs at atime. They are
a so hermaphrodites, so you only need
afew of themto supply your hatchery
with al the eggs you need.

Thecritical phase was found to be the
ocean nursery, after the small clam are

outplanted. The juvenileclam haveto
be keptin coverednurseries to protect
them from predators — parrotfish,
octopus and lobster. Fairly efficient,
low cost methods are now available for
ocean nursing.

The only country in the Caribbean
with a commercial oyster industry is
Cuba. About haf its annual produc-
tion of severa thousand tonnes comes
from farms. Unpredictable fluctua-
tions in spat supply have made expan-
sionof theindustry risky. Afew years
ago, hatchery spat production was
introduced and is now supplying
limited quantities to the industry.

The Gulf of Californiais subtropical
and has a flourishing oyster culture
industry. A largebivalve hatchery was
established in the Mexican state of
Sonora and is contributing to oyster
production inthe region. This hatchery
hasalso been successful with one of the
truly underutilized and underapprecia-
ted bivalves, -the fan shell, Pinng
rugosa. Its adductor muscle resembles
that of the scallop. Dried addtictor
muscles of the fan shell are sold in the
apothecary shops of Hong Kong and
are popularin Taiwanand Japan. The
species in Indo-Pacific waters is
P. bicolor.

Bivalve hatcheries, it would seem
from al this, are now playing a
significant role in shellfish culture in
the tropics wherean increasing number
of fisherfolk are taking advantage
of this new, income-increasing
technology.
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WANTED: Spat supplies
for oyster culture in Ranong

Suparp Pripanapong

(Project Biologist, DoF, Thailand)

As the Department of Fisheries,
Thailand, and Bay of Bengal
Programme’s extension service's
project for small-scae fisheries in
Ranong, Thailand, drawsto aclose,
the six years of effort put into
promoting the culture of oyster, as a
new means of helping fisherfolk
improvetheir livelihood, have demons-
trated that this is an economically
feasible activity with considerable
potential.

The various problems with culture
methods and the marketing have, by
and large, dl been solved. Six groups
of participant fish farmers have been
seling their oysters (Crassostrea
beicheri) at good prices that remain
stable. And the demand exceeds
production substantially. (See previous
articlesin Bay of Bengal News, No 23,
1986, No. 30, June 1988 & No. 37,
March 1990.)
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Unfortunately, one crucia problem
remains. It has not yet, in spite of
intensivetrials, been possible to ensure
asteady and sufficient supply of spat.
This has prevented spreading the
technology wider in the region. (By
‘spat’ is here meant young oyster up
to asize of about 4cm. Such spat are
transferred for grow-out onto suitable
material — in Ranong the usud
material is cement tubes, mounted on
wooden poles and stuck into the
mudflats, or ropeshung from raftson
which oysters are attached with
cement).

From the very beginning, spat have
been atopic of animated discussion.
How and where could the Project
acquiresufficient spat to supply the 45
or so members of the groups, each
with 100-500 poles for culture? The
Project investigated the following
possibilities: @ Luring, collecting from

Oystersfrom the farmare transported to the market where theyfetch good prices.

and Hanne Kristensen

(Socio-Economist, BOBP)

the wild or making purchases in
Ranong Province itself; b) Purchasing
from hatcheries; ¢) Collecting from
sites outsidethe Province, which have
anabundant spatfall of theright species.
Luring wild spat in Ranong

Initialy, it was plannedto collect spat
in Ranong Province itself, as this
would be, it was assumed, the easiest
and cheapest way. Accordingly, cultch

(i.e. the substrate onto which young
oysters attach themselves — inthiscase
Placuna shell and old motorcycle tyres)
was set out at five different locations
believed to be abundantin spat. At the
sametime, some spat were collected by
the fisherfolk directly from the wild,
where spat attach themselves to man-
grove roots etc. This was possible in
specific, protected areas withrelatively
calm water, such as the Kaper Bay (see
map). Spat were alsoavailablefor pur-
chase in the open market (originating

| IS - ]



Republic
of
Myanmar

RANONG
PROVINCE

S

-
PHANG NGA PROVINCE

ra
e
Andaman !
Sea
o
SURAT THANI
PROVINCE

@ 5pat luring locations, Surat Thani, Phang Nga and Ranong Provinces

|

from Ranong or elsewhere in
Thailand), but these supplies were
scarce and irregular.

After about 1%2y ears, the prospects
did not appear very promising; only

small quantities of spat had [,een

obtained through these sources and
definitely not enough to support an

upcoming oyster cultureproject. It was
wondered whether the environmental

conditions in Ranong rendered
gpat luring there unfeasible. Greater
attention was, therefore, directed

towards the other sources, withwhich
trils had been going on

simultaneously.

Hatchery produced spat

Hatchery bred spat have been supplied
to the project every year by the
Brackishwater Fisheries Station in
PrachuabKhiri Khan, on theeast coast
of SouthThailand. Thesespat comein
two sizes. 0.5-1 cm, which require
nursing for 3-4 months before
outplant, and 2-4 cm spat that could
be outplanted immediately. Apart

<« |

from the fact that the hatchery is not
able at present to deliver sufficient
supplies tomeet the greater part of the

demand, the use of these spat has also
been causing difficulties.

Nursing spat in the Ranong areais a
problem. They cannot be nursed in
open water as, even in good weather,
there is a tidal difference of 4-5 m,
which means very turbulent water and
strong currents that virtually wash the
spat away. Nursinginsheltered areas,
such as lakes or ponds, has aso been
given up due to the very heavy
rains during an 8-month long rainy

season. The rains, which start in
May/June (coinciding with the time

the spat are delivered), cause siltation
and sudden, drastic drops in water
salinity during the four months
necessary for nursery growth. More
often than not, this has meant
mortality rates up to 100 per cent.

Lunng trials outside Ranong
Trials havebeen carried out from 1987

in two areas, Koke Krai village in

Phang Nga Province, some 150 km
further south on the west coast of
Thailand, andat Ban DonBay, Chaya
District, in Surat Thani Province,
opposite Ranong on the east coast (see
map). The results to date are as
described below:

Phang Nga

Thefirsttrials hereweredone using
the shells of Placuna placenta as
cultch. A lot of spat were harvested,
but on transplantation at the culture
sitein Ranong, they werefound not

to be suitable, as their shells started
deteriorating some 2-3 months after
being attached to the cement poles.

This resulted in loss of oysters.

At subsequent trials, the cuitch was
changed to old motorcycle tyres,

four or five layers tiedtogether and
hung from rafts (or under fish or
shrimp cages). This has proved a
much more suitable method, and a
lot of spat has been obtained over
the years. However, the number of
spat has never beenenough to meet

morethan apart of the needs of the
oyster farming groups. The
collection herewas discontinued in
mid-1991 as supervision was
proving to be economicaly not

viable.

Surat Thani

Three sites in Ban Don Bay were
selected in November 1987 for
trials, as this area was aready
known for its abundance of brood
stock and had less tidal amplitude
(the difference between high and
low tide) than Ranong (about
15-2 m). With the assistance of
three oyster farmers, cultch (in the
form of asbestos roof tiles, size
15 x 55 cm)was set up. The use of
asbestos tiles was, however,
abandoneddueto presumed health
hazards arising from working wjth
this material. Instead, split bamboo
stakes of about 110 cm length were
used. Only one of the sites,
however, showed promising results
from the point of view of settling
rates.

By the end of 1989, these out-
side sources were able to cover
only a part of the needs for spat.
And to makematters worse, these spat
showed very low survival and/or
growth rates, manly due to the
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following factors connected with the
transfer

Environmental differences. The
spat transferred from Surat Thani
showed high mortality rates
immediately after outplant, pre-
sumably due to the considerable
differencesin water salinity between
Surat Thani and Ranong.

Transportation: This hasasobeen
posing problems. The spat suffer
considerable stress from exposure
and heat duringthe long hoursthey
are under way, causing high morta-
lity rates during transport and/or
immediately after transplant.

These problems have, to some extent,
been overcome by ensuring that
transfer of spat takes place during
periods of mthimum difference in
water sdinity between the places of
collection and grow-out, and by
avoidingthe most critical stress factors
duringtransport. Such safeguards are,
however, only possible within limits, as
purchase and transplant, to some
extent, depend on the (casual) supply,
which cannot always be synchronized
to suit the specific conditions in
Ranong. For instance, the Prachuab
Khiri Khan BWFS is only able to
deliver at certain times of the year.

Relianceon outside sourcesalsoraises

the question of costs, as the economic
feasibility of oyster culture depends
considerably on spat prices. These
prices vary largely according to the
different sources, but, whatever the
source, the purchase of spat from areas
outside the Province means higher
expenditures, with added costs for
transportation, loss of large numbers
of spat dueto higher mortality etc. To
this must be added the practical
difficulties of the fisherfolk in
organizing purchasesat the right time,
identifying sources and managing
transportation — crucia factors for
the sustainability of the culture on its
own, without inputsin kindand service
from either the Project or the
Provincial Fisheries Offices.

Thus, by the end of 1989, the extension
of oyster culture was virtually at a
standstffl as the problemswiththe spat
supply had started to have a negative
influence on the enthusiasm (and
success) of the oyster farmers. The
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annual need for spat was in the range
of 200-250,000, whereas the total
supply was, at best, only inthe range
of 100-125,000. It becameincreasingly
clear that, at least for the time being,
if oyster culture was to be aredly
sustainable activity forthe Ranong fish
farmers, spat would have to be
somehow produced.

Althoughthis had not been considered
necessary from the beginning, it was
now decided to put more effort into
identifying the optimal sites and the
seasons for spatfall of Crassostreain
Ranong.

In anticipation of this, the project
biologist, who had, since 1989, been
working on spat luring in Ranong,
visited Maaysia, where, apart from
getting new ideas on luring material,
he was alsotrained intheidentification
of eye larvae of the relevant species.

New trials were thereafter started by

him at threevillages in Ranong which

tests had shown to be the most
promising. Kor Kiang and ‘Km 70’
village, inKaper Bay, and Khao Nang
Hong, in the estuary of the Kra Bun
River, are dl situated in relatively
protected areas. The differenttypes of
cultch used herewere: 1) polesof split
bamboo, 2) small pieces of split
bamboo hanging on nylon strings and
3) used motorcycle tyres. (Another

material, cement-coated netlon, was
Eg%g%ggalnapgned the cement stick

Bamboo is, in general, considered the

mo: itable material, as it is
obtg n% eat lowcogt, the spat attach
to it ',andcan,asez??'l,be
remov %r grow-out. On't e%ther

hand, bamboo only has a short life-
span — that is, it cannot be leftinthe
water for long periods, which wouldbe
preferable as then spat could be
collected  through the year. Further,
it is becoming a scarce resource and

will itself need protection inthe future.
Nevertheless, it was decided to go

ahead with bamboo.

Table 1
PRODUCTION (1991) during spat burimg triaks of three locations in Rasong Provisce
Location Culich used No. of sakes’ | Settlement/rate per | No. of par Price per spar
sets ploced stake/ s collected {Bahi)
Khao Mang Hong Bamboo 400 0l 151 w3
stakes 4500 08 w1 0.80
KM Oild motorcycle 125 4 ™ 48
[yTes
Table 2
SPAT SOURCES AYAILABLE
METHOD PLACE
OPEN MARKET
RANONG
OPEN MARKET PROJECT .
PURCHASE OUTSIDE RANONG DFO—PFO
DoF HATCHERY
EANONG PROVINCE
LURING <
(THER PROVINCES
FISHERFOLK
COLLECTION
FROM WILDS RANONG PROVINCE
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Bamboo stakes were used inKho Nang
Hong and ‘Km70'. Thiscuitchisonly
applicable in shallow water and has
occasionally meant loss of spat during
thelong hours of exposureat low tide.
Also, the stakes have to be placed in
an area wherethereis no disturbance
from passing boats. To overcome the
problem of bamboo’s relatively short
life-span in water, the Project is now
setting up stakes coated with cement to
see if thiswill enable the material to
last longer in the water.

Small pieces of split bamboo have
lately been used in Kor Kiang. This
cultch is more suitable for deeper
waters. It also has the advantage
of enabling easy monitoring of the
setting of spat at anytime (something
that is more difficult with the stakes).
It is necessary to construct a raft
for this cuitch, but is can aso be
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Split barmboo pieces like these are hung from rafts and wsed as culich in Kor Klang.

hung from fish/shrimp cages. The
results with this cultch seem quite
promising.

Motorcycle tyres, obtainable quite
cheaply, have been tried out in Kor
Klang and at ‘Km 70'. The old tyres
have an advantage over bamboo in
that they last longer. But thiscultch is
only applicableindeeper waters. Also,
like the split bamboo, they require a
raft for hanging, which means high
investment costs. These tyres can,
however, be hung from already
existing fish or shrimp cages, making
spat collection a side occupation
for those aready involved with
activity.

Results

The peak spawning season has been
identified as May-June, at the onset of
the rainly season.

No single cuitchcan be determined as
nost suitable. Its suitability is depen-
dent on the area whereit is deployed,

and this is difficult to determine in
advance — it must betried out experi-
mentally in every single case.

By end-1991, when the data from one
year's trials were analyzed, the
bamboo stakes showed good results at
‘Km 70’, with aproduction price per
spat of under one Baht. At KhaoNang
Hong, however, the method proved
unfeasible. Onthe other hand, the old
tyres proved unfeasible at ‘Km 70",
with costs of the spat producedas high
as 4.83 Baht/piece. But at Kor Kiang
the results were very good, with a
production price of around 1.2 Baht/
spat (see table).

A monitoring of the settling rates of
the same cuitch in February 1992
indicated even better results.

The project biologist's view is that,
the best luring material has been shown
to be bamboo, in small pieces or
stakes. It is cheap, and the settling
rates in some areas are very good.
The tyres do not attract quite as
much spat.

Following the enhanced prospects for
spat luring inthe area, threetraining
courses have aready been given to
the oyster farmers (and to others
who intend to. specialize inthe sale of
spat) on how they can lure spat
themselves. One more is planned for
later this year. The training has been
concentrated on species identification,
Site selection and the various types of
suitable cultch.

Despite al this training and the
experience gained, the results are till
not impressive. The production of spat
is still far from high enough and, even
thoughthe oyster farmers continue to
supplement local spat with supplies
from the hatchery and from Surat
Thani, the total amount of spat
available continues to lag behind the
demand. Although the situation is
definitely much better now, no fmal
solution isexpected tobe found within
theoperative period of the Project. In
time, however, the resultsmay improve
as the efforts of the Provincia and
District Fisheries Offices in Ranong
continue.
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Some Questions and Answers
on Fisheriesbl\/lanagement

Barry Pollock*

Fisheries management isan important processto ensure the sustainability of afishery. Theprocess tends
to commence with ssmple input controls and may become more complex over time. The lack of good
scientificinformation (biological and economic) isoften a limitingfactor, but management decisions can
be made on thebasis of available information. Consultation is important in theprocess of fisheries
management. Education, surveillance and enforcement are often essential to ensure compliance.

Fisheries worldwide are under
increasing pressure to providefood for
human populations, employment and
income for fisherfolk, as well as
investment opportunities for business
interests. Howe*r, fisheries are finite
resources and care must be taken to
ensure their sustainability both in
biologica and economic terms. There
is, therefore, growing pressure fOr
fisheriesagencies and governmentsto
responsibly manage the fisheries
resources under their control. The aim
of this article is to provide a brief
overview on the scope and processes,
as well as the benefits, of fisheries
management, through aquestion and
answer form.

What is fisheries management?
In the broadest sense, fisheries
management is concerned with
conservation of fisheries resources and
the allocation of rights toexploit those
resources. It may consist of agree-
ments, interventions or regulations
which control or restrict fishing activi-
ties. Some examples of fisheries
management arrangements, ranging
from simple to complex, are
— An agreement amongst fisherfolk
to only fish in certain areas.

— Custom or tradition to only take
fish in acertain way or times

— Laws whichspecify gear, minimum
sizes of fish, protection of gravid

females, or areas closed to fishing.

— Licensing of fisherfolk or fishing
vessels.

— Limitations on the numbers of
fishing licenses alocated to a
fishery or area.

— A quota on the total annual catch

from the fishery.
— Individual quotas allocated to each
fisherperson.

What is the purpose of fisheries
management?

Fisheries management enables
communities and governments,
together with their fisheries agencies,

Fisheries management can ensure the biological and economic sustainability of a fishery.
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to have control over a number of

important factors:

— The exploitation, conservation and
sustainability of fisheries resources.

— The profitability of the fishery to
fisherfolk.

— The way in which the fisheries
resource is alocated amongst the
community.

— The need to address wider socia
issues, such as unacceptable
fisheries methods and by-catch
issues — the dolphin issue, for
instance.

The aternative to fisheries manage-
ment is free access to the fisheries
resource by al interested people
without any limitation. In such
situations, there is aproven tendency
for excess fishing capacity to be
directed at the fishery, with a
consequentia decreasein the catch of
individual fishermen. As aresult, the
profitability of the fishery decreases
and fish stocks become depleted.

What are the stages of devel opment of
a fishery?

All fisheries are based on finite
resources, athough in some cases the
fish stocks whichsupport afishery may
be large. Asthelevel of fishing effort
(number of fishermen, gear improve-
ment etc.) increases, the fishery can go
through a series of stages:

1. Resourceto total effort ratio high:
At thisstage, individual catches are
at their peak; incomes are generally
high; the stocks are healthy.

2. Resourcetototal fishingeffort ratio
medium . At thisstage, the catches
of individual fish have been
reduced; incomes and profitability
are reduced; the stocks are
relatively healthy becausecatch per
unit effort (CPUE) is reduced by
increasing effort and not by
changes in stock abundance.

3. Resourcetototal fishing effort ratio
low : At thisstage, the catches of
individual fishare further reduced;
profits and incomes are low; stocks
are reduced in abundance.

In most fisheries, the fisheries research
agencies, fishermenand others closely
associated with the fishery would
generadly be able to predict the stage
of development of the fishery interms
of 1to 3 above. Itisimportant to note
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that precise data on the fishery is not
aways essential to gauge the general
stage of development of the fishery,
and, hence, whether thereis need for
fisheries management.

How much scientific information is
needed to manage a fishery?

It is awidely held fallacy that agreat
dea of scientific information and
statistics are necessary before fisheries
management can be implemented.
Fisheries management can be intro-
duced whenever the government/
ministry/sector believes thereis aneed.
The most important factor is to know
why such management is being
introduced. In other words, what are
the objectives the Government is trying
to achieve? Lack of detailed infor-.
mation should not beused asan excuse
to withhold fisheries management.
Fisheries management can be intro-
duced at any given time based on the
available information and consulta-
tion. As more information comes to
hand, fisheries management arrange-
ments can be atered. For example,
permitted gear can be changed, the
number of licenses can be increased or
decreased, quotas can be altered.
Experience has shown that there is
never enough information to cover al
the requirements for fisheries
management decisions. Fisheries
management is about making the best
decision based on the information
avallable.

Who decideson fisheriesmanagement?

Itis normally the role of governments
to determinewhether fisheries manage-
ment arrangements are necessary in a
particular case. However, fisheries

managementnormallyinvolves aconsul -
tation process including government,

ministry officials, researchers, fisher-
men and their organizations, and, in

some cases, the supporting infra-
structure (e.g. the marketing sector,

boat-builders etc.).

Itis usuallythe role of fisheries depart-
ments to facilitate the process of

fisheries management. This often

includes consultation with the various

interested parties. The skills necessary
for those involved in the process of

fisheries management are diverseand

could include backgrounds and abili-.

ties in the following areas:

— Communication and negotiating
skills.

— Good understanding of the fishe-
ries from a biological, economic
and gear technology viewpoint.

— Understanding of the lega frame-
work for afisheries management.

What is the best way to manage a
fishery?

There is no single “best way” to
manage afishery. The way that a
fishery is managed depends primarily
on the goals whichthe government sets
for its fishing industry, together with
the goals and needs of the whole fish-
ing sector. Hopefully, the key issues of
resource conservation and the equi-
table economic needs of the fisherfolk
will be aprimary concern.

The way that afishery is managed
usually changes over time, depending
on the country goals for the fishery
and the goals and needs of the sector.
In cases where the sustainability of the
fishery is doubtful, fisheries manage-
ment is about the conservative allo-
cation of fishing rights to certain
people and the possible restriction on
gear, fishing areas etc. Access to the
fishery may need to be limited by
licensing arrangements or by quotas.

The fisheries management plan which

is finaly accepted after the consul-
tation process andendorsement by the
minister/government will normally be

an acceptable compromise, taking into

account al viewpoints and the interests
of al parties. It will contain elements

whichare directed at both the need to

conserve/maintain the stocks at accep-
tablelevels aswell asthe need to ensure

reasonable catches and, hence, reason-
able incomes from the fishery.

What arethe legal aspects of fisheries
management?

The congtitutional and legal framework
of the country determines thety pes

fisheries management arrangements
which may be introduced. Itis not un-
common for the legality of fisheries

management arrangements to be chall-
enged. It is important, therefore, to
understand the types of fisheries
management arrangements that can be

applied to a fishery from alegal view-
point. The options for managing a
particular fishery by way of licensing
and limitation of licenses, quota alloca-
tion, closed areas or seasons etc. may

be restricted by constitutional andlegal

requirements.

BAY OF BENGAL NEWS, June 1992



kY

Consultation is an important part of the fisheries managemen! process.
Fisheries Ministers have a key-role in fisheries management.

What are the enforcement aspects of
fisheries management?

Although fisheries management
arrangements are usually determined
after consultation and agreements,
resulting legislation will not aways be
observed and complied with. It is
essential that the industry be conti-
nually madeaware of why the fisheries
are being managed. Education isakey
element. Itis also essentia that suffi-
cient enforcement and surveillance
capacity be avalable (e.g. fishery
inspectors or police) to ensure that the
fisheries management legislation is
complied with. In addition, the
capacity for prosecution for breaches
of the fisheries legislation should be
available.

What are the elements of a fisheries
management plan?

All fisheries should have a *“fisheries
management plan”. Such aplan may
not be consolidated into a single
document, athough thereisatrend for
fisheriesagenciesto publish statements
of management plans.
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The essential elements of afisheries
management plan are:

— The objectives of management.

— Définition of fishery in terms of
area, species and gear.

— Rules for access to the fishery
(licensing rules) for fishermen
and/or vessels. Licensing rules
normally indicate the duration of
thelicense, renewal arrangements,
transferability and fee.

— Input/output controls. Input
controls cover matters such as
permissible gear and areas, protec-
tion of certain portions of stocks
(e.g. juveniles or gravid females),
replacement policies for vessls.
Output controls cover alocation of
quotas.

Other matterswhich may be dealt with

in a fisheries management plan

include

— Reporting requirements (e.g. log
books).

— Statement on the current know-
ledge (biological, economic, social)
of the fishery.

— Interactions and overlaps with
other fisheries.

— Methods of arriving at the
management plan, including the
consultation process.

— The lega framework of the
management plan.

— Review arrangements for the
existing plan.

Itis often very useful to distribute the
fisheries management planto interes-
ted parties as a statement on the status
of the fisheries and its management
arrangements.

* The author isthe Director, Fisheries Branch,

Queensand Department of Primary Industries,
Brishane, Australia. He has been with the
Fisheries Branch for 20 years andbeeninvolved
with the development of fisheries management
in that State. Thelargest and themost impor-
tant fisheriesin Queensland arenow managed
as limited entry fisheries, with strict gear and
areacontrals. Industry consultation is highly
developed. A logbook programme wasintro-
duced four years agoand coversal fisheries.
Dr Pollock was recently invited to lead an
FAO/UNDP Project preparation mission on
fisheries management to Sri Lanka.
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Extending the message
of resource management
In the Maldives

The Maldives is preparing for
conservation of its fishery resources. It
is avital concern of this island natiofl
whose economy is largely dependent
on theincome from fisheries. Even the
tourist industry, which is another
major source of income, depends on
fishery resources, since they are a
major attraction for the visitors.

National leaders and organizations
generaly fail to recognizethe need for
marine resource management before
depletion sets in. Quit simply, when
things look good, people have little
incentive toreflect on the well-being of
future generations. Itis arather excep-
tional step that government agenciesin
the Maldives have taken, addressing
the issue at atime when there are few
signs of serious depletion. Thereis, in
fact, little data suggesting that
overfishing is currently posing any

problems in the Maldives, but it is
obviousthat if the present population
growth of 3.7 per cent ayear and the
rate of resources usage continue to
increase at the present rate, the
resource would, before long, become
an issue of concern.

The Ministry of Fisheries and Agri-
culture (MOFA), with the assistanceof
the Bay of Bengal Programme
(BOBP), has initiated an awareness
building exercise towardstackling this
concern. The programme aims at
gettingthe fisherfolk to think interms
of difficulties whichmight occur in the
future, but which are not aways
dvident in the present.

In December 1991, thirty fisherfolk
and some senior government officials

met in the southern atoll of Meemu for
atwo-day workshop. The ideawas to

encourage the fisherfolk to share their
knowledge with the government
authorities and articulate in the
dialogue their ideas on how best to
safeguard valuable reef resources.
Short, forma presentations were
followed by lively discussions in
smaller groups. Theworkshop relied,
to alarge extent, on the fisherfolk
identifying problems, needs arid
opportunities.

It became clear that the traditional
belief of the Madivian fisherfolk is
that the reef resource will exist
undiminished forever. The seaistaken
for granted; it has never redly been
supposed that it is possible to reach a
point of overutilization.

In recent years, however, the fisherfolk

in some parts of the Maldives have had
to face the unpleasant fact that rapid

At an evening meeting on one of the targetied islands. Charts are used to communicate with the participanis.
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exploitation of particular fish has
threatened to lead to complete
eradication of the species. The beche
de mer and giant clam fisheries are
cases in point.

The workshop participants showed
apprehensionover such localized over-
exploitation which threatened their
natural environment. But how were
they to care for these valuable assets

that needed both preservation and
conservation?

The opinion expressed by MOFA and
BOBP was that reef resource
management couldonly be successfully
implemented by fisherfolk and the
authorities teaming together. This
raised the question: How were the
islanders to be persuaded to act in the
common interest?

The answer liesiliorein education and
less in law enforcement. Only by
providing them accurate information,
based on sound scientific anaysis,” can
the fisherfolk be persuaded to play ap
active role in ensuring a sustainable
utilization of the available reef
resources. Keeping this in mind,
the MOFA extension unit has planned
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a sustained awareness building and
information programme for 1992. This
programme takes adual approach: the
generdist, or multi-disciplinary,
approach takes an overview of reef
resource management, whilethe more
specialized in-depth approach ams at
specific species under threat.

Implementation is taking place on
fishing islands in the Vaavu and
Meemu Atollsin the south. Illustrative
and explanatory posters have been
prepared, taking into account that
constructive discourse depends to a
large extent, on the recognition of the
thinking, knowledge and perceived
constraints of the receivers. Hence, the
planning process entails the trandation
of what has been learnt from past and
current activities in the field. A series
of short radio programmes has been
broadcast, with MOFA staff involved
in the production. Through these
means it isintended toextend the reach
of informationto fisherfolk on islands
other than the ones targetted for the
project.

In May 1992, the MOFA-BOBP team
set out on its first visit to the selected

Charis also find a prominent place ai an open air meeting with members of the Developmeni Commitiee.

.

islands. The beche de mer fishery was
the focus of its attention. The rapid

depletion of the sea cucumber in

severa atollsinthe Maldivesin avery

short time servedas apowerful illustra-
tion on how aparticular resource can

be depleted quickly through uncon-
trolled fishing and short-sighted frman-
cia interest.

The team met both the men's and
women's devel opment committees on
each idand. At these meetings the
topics were introduced in a fashion
aimed at provoking discussion and
reflection rather than at providing
readymade answers.

The topics of legidation and
implementation of the laws aroused
much debate among the islanders. It
was felt that in order to make
legislationeffective, awareness building
was essential. As one committee
member pointed OUL:

“We cannot rely on the government to
do everything. We also have to
contribute our share by accepting
responsibility to learn to manage the
reefs and its resources.”

AM.H.

R
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A SHARK-RUSH
IN PURI

And the BOBP-developed
beachianding craft are sought

after again

by Thomas Dahigren

Photographs by S. Jayarg) and Thomas Dahigren

Pentakota fishingvillage, near Pun in
Orissa, is oneof the biggest and most
dynamic fishing societiesin the Bay of
Bengal. Its fleet of around 1200
traditiona teppa and ahundred or so
beachlanding craft (BLC), strength
ened seasondly by visiting nava from
Andhra Pradesh, has been supplying
fresh seafood not only to Pun,
Bhubaneshwar and Cuttack but also,
to agreat extent, to Calcutta and
Delhi. It has, however, never enjoyed
such prosperity as in the past year or
so, when ashark-rush has been turning
into a virtual gold-rush. And that’s
making the BLC amuch sought after
craft once again.

The main reason for this shark-rush is
the increasing demand and rising prices
for dried sharkfins, much in demand
in the Singapore market. Around
2000 Rekg is paid for dried fins in
Pun. Thereis also a growing market
for shark meat in various parts of
India and thistoo contributes to the
good prices.

Estimating landings in Pentakota is
tricky, asthe fishermen and dedlersin
shark productsare secretive about their
earnings. But arealistic estimate isthat
until the end of March 1992, more

The beachlanding craft of Pentakota, Orissa,

than 500tonnes were landed in the past
year, valued at more than ten million
Indian rupees! Earnings from asingle
trip are often as high as IRs 30,000,

and average catches are around
IRs 10,000. With figureslike theseban-
died about, there's aKlondike feelingto
Pentakota. Andjust asin those gold-
rush days, this Orissa village is not
much more than a camp with little

=1Rs.29appx.



investment inpermanent fixtures. Most
of the earnings have, so far, been put
into properties in Andhra Pradesh,
from where Pentakota’'s hardy
fisherfolk originaly hail.

Fishing with the fleet

Today, about two-thirds of Penta

kota's BLCs (IND-20) are regularly
longlining of f Pun, and the number is
expected to increase with the growing
demand. About forty of these boats
are powered by Sakthi Mitsubishi
air-cooled engines and the rest with

Sakthi Mitsubishi water-cooled engi-
nes. Sails are used without exception

_ toincrease speed, save fue andin
cases of emergency, such as engine

breakdowns. Because of overheating,

the air-cooled engines are nun at low

RPM, resulting in a speed of about

4 to 5 knots.

The BLCs put out to sea during the
day and the drift longlines are shot at
sunset in deep sea areas 25-50 n miles
from shore. Small mullet (20-30 cms)
isthe preferred bait. To keep the bait
fresh, it is often stored with ice in
palmyrah baskets on the way out. Itis
cut in half before being put on the
hooks. The price of the bait depends
on the availability and demand, and
ranges between 25-35 IRgkg. About
30 kg of fish are required to bait
200 hooks. Theunused bait is brought
back and dried for use as food.

\.

The lines are hauled in at dawn after
a soaking time of about 11 hours.
Beforeeach shark istaken aboard, it
is secured with asling round the head
and stunned with ablow on the head
delivered with a heavy wooden club.

The minimum duration of atrip is
about 36 hours. Sometimesmore than
one night’s fishing is carried out and
sometrips even last three or four days.
This depends on the first night’s catch.
Strong currents and poor positioning
of the boats very often result in boats
reaching the shore far from Pun. It
often happens that as many as ten
hours are wasted getting back to Pun.




The catch ranges from no shark to
about fifteen shark atrip. The catch
is usually kept in the nethold or,
because of lack of space, ondeck. Ice
isnever used inthe BLCsto preserve
thecatch. Thequality of shark landed
is, nevertheless, acceptable.

As soon as the shark are auctioned,

they are daughtered and the fins cut

off. Thegutsand heads are |eft on the

beach. Theliver israrely retrieved. The
fins are dried and sold to middlemen

in Calcuttaand Madraswho deal with
the Singaporemarket. There are some-
times as many as ten buyers seeking
shark productsin Puri. The meat is
salted, partly dried and transported,

mainly to Keraa

The experience of thefishery

The origin of this fishery on the east
coast of Indiawas the demonstrations
carried out by the Bay of Benga
Programme (BOBP) in Uppada,
AndhraPradesh, in 1986. The learning
spread to nearby Kakinada, where
about 150 motorized nava have been
engaged in the fishery since then. The
extension work inPuri was, however,
done by some of the nava fishermen,
who migrate to Onissa seasonally.

The Puri season starts in December
and ends in May/June, with January
to April considered the best months,
mainly because of good weather
conditions. But as the fishery is still
developing, these are not yet
established timeframes.

With the increasing confidence of
fishermen in the BLC, because of its
more reliable engine and better

PICTURES ON RIGHT:

1. Fishermen of Pentakota prepare
their longlines.

2. A beachlandingcrafi (IND-20) puts
out to sea on afishing trip.

3. A handsome haul of shark is
auctionedon the Pentakota beach.

4. The shark areshed of theirfinson

thebeach itself. In the background,
a BLC is hauled ashore.

5. After itsfinsare removed, theshark
is cut into chunks.

6. The shark meat is then taken for
proce& cing.

7. The meat is soaked in brine

8 and then sun-dried
9 like the fins.
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performance, they will most probably
stretch operations beyond these
months.

The crew of a boat usually consists of
five or six fishermen, but rarely
includes the owner. This leads to
negative repercussions on the boat and
poor engine maintenance by carelessor
non-motivated fishermen who arepaid
on ashare basis (50 per cent for the
owner, 50 per cent for the crew) after
deduction of the total running costs.

Drift longlines are often lost due to
ships and large shark. Sometimesthe
fishermen connect their fishing gear
and tie the longline between boats at
each end to reducethe risk of loss. This
is aso done for safety reasons,
especially when the boatsbelong tothe
same owner.

Not much of interference with other
fisheries has been reported.

The preferred craft

ABLCwhenit puts out to seacarries,
besides crew and their necessities for
threedays, 6 km of mainline and 200
hooks. Onits return, an8.5 m IND-20
could be bringing back as many as 15
shark, each of about two metreslength
and around 50 kg weight. That's quite
aload — and the IND-20 is the
smallest possible craft capable of
coping with this kind of operation.
With itsgreater beachianding ability an
additional positivefactor,itis not hard
to seewhy it is the preferred craft of
the Pun fishermen.

Thishad led to areviva of interestin
BLCs after adecline due to technical
problems and decreasing catches of
demersal species. What we see now
isthe BLC being used as it was meant
tobe used — for offshore (deep sea)
fishing. This has brought not only
new investment in BLCs but also
fresh inputs to improvement of the
craft.

Demonstrations in March 1992 of a
new liftable propulsion system using
rubber bellows, instead of an engine
box, gave better speed. This system,
together with an improved water-
cooled engine, also resulted in fewer
overheating problems. Before long,
this led to new orders for BLCs at
boatyards in Pun. These demonstra-
tions also generated interest in
improved hooks of better construction
and quality (Mustad Tuna Hooks
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No 10/0). These were later imported
in quantity from Singapore with the
assistance of BOBP.

But there's concern, too

The success of the shark fishery,

however, is tinged with concern over
questions of sustainability. Elasmo-
branchs populations are known to be
sengitive and there are already examples
of overused resources. The bulk of shark
caught by Puri fishermencomprise of

silky shark (Carcharhinusfalciformis)

and some scaloped hammerheads
(Sphyrna lewini). Swordfish and sail-
fish are also occasionally caught, but
are considered of low value.

These shark, beingviviparus, give birth
to comparatively few young ones —

only 2-14 in the case of the silky shark.
Thisis the main difference compared

to most bony fish. And this is what
makes firmer and better management

and monitoring necessary for an
offshore pelagic shark fishery.

During this initial period of drift
longlining in Pun, therehas been no
monitoring of either landingsor fishing
efforts. But this is necessary if a
sustainable shark fishery isto continue
to thrive in this area. Management
measures also need to be introduced.

Below: The dried shark meat is
packed and loaded in lorriesfor the
long journey to Kerala.

At bottom of page:

Theoverseas marketfor sharkfins and
the Keralamarketfor shark meat have
created a shark-fishing boom in
Pentakota. And to meet the shark
demand more BLCsare needed. The
boatyards in Pun are busy onceagain
building BLCs_ which arenow being
used as they are meant to be.
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Ramnagar Block | is in the extreme
south of West Bengal, about 200 km

from Calcutta. The Indian Institute of

Management, Calcutta, did asurvey of

the areaiin late ‘88 and early ‘89 and

estimated the population of the block

to bearound 120,000. No river flows
within, or by the side of, theblock, but

there are some hig canas connected

with the sea, with sluice gates at their

mouths. These canas are mainly used

for drainage purposes. Thewater in the
canals remains saline except duringthe

rainy season and fry catchers eke out

aliving from these waters. The culti-
vable land is mostly mono-cropped,

irrigation systems are few and far bet-
ween. The economically weaker section

andthe landlesspeopleof thelower and
scheduledcastes aremainly involvedin

the shrimp fry catching. There hasbeen

an increasing number of such house-
holdsinvolved withthis activity over the

last tenyears. Most of the catchers have
work for eight months, during a
November to June season, with apeak

period from January to May.

There are no loca middlemen to buy
the catch. Most of the middlemen
comefrom North 24 Parganas, where
shrimp cultureis concentrated. These
middlemen, useloca agents to buy fry
from the catchers. Due to the non-
existence of shrimp culture in the local

area, there is no local demand for

shrimp fry. On the other hand, the

outside middiemen are so well orga
nized that they leave no scope for the
catchers to bargain or to supply their
catch directly tothe bheri ownersor sub-
agents. The catchers of Ramnagar have,
therefore, long been at themercy of the
middlemen. One of the objects of our
Project was to find away out of this.

To catch, sort and preserve the catch,
the fry catchers of Ramnagar have
customarily used traditional household
goods. Their netsare madefrom pieces
of nylon cloth used as mosqguito nets.
They use aluminium pots, bamboo,
dishes, spoons and shellsfor collection,
preservation and counting.

Thelr activity was a so becoming area
threat to the survival of a number of
other species. The fry of mullet, sea
bass, other varieties of shrimp, and so
on were being caught in the netsas by-
catch. The catchers, however, wanted
only the fry of the Tiger Shrimp,
Penaeus monodon, and did not always
return the other species to the water.
The wastage was very high compared
to the catch of shrimp fry. Hence,
another of our objectives wasto spread
ecological consciousness among the fry
catchers and save the other species.

The beginning

SANLAAP got involved with the
Project in late 1989. Our initia task
was to organize an Awareness Camp
to discuss the overal status of fry

Rinara (below left and on page 24) paddles her way to a canal near Ramnagar
to catch fry. Sheis accompanied by Kabita.

o E l?ﬁ
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catchers, facilitate the process of mobi-
lization and organizationbuilding and
select the beneficiaries fromthe villages
of Ramnagar and Barsolemanpur. The
Fisheries Department Brackishwater

Division at Ranmagar introduced usto
some villagersand after severa rounds

of home visits, weidentified 14 couples
for the first phase of the cage culture

project, dl fry catchers and most of

them landless. A cage was assigned to
each couple. Although the priority of

SANLAAP lies with women, weopted

for this arrangement because it best
suited the culture of the people
involved: Women do the feeding and
cleaning better, whereas men provide
the night watch. The work was thus

divided. Moreover, we thought the
Project would, through this means,

gain wider acceptance among the men,

who would not feel left out.

We first met with those selected in a
camp inDecember 1989. The Fisheries
Department allowed us to use their

Training Centre at Rainnagar for a
week. We talked about cage culture,

collective economic enterprises and
various community development acti-
vities. Puppetry, skits and songs broke
themonotony of long sessions and made
thecamp alively one. Meanwhile, out

on the lawn of the Training Centre,

Henrik Nielson, the BOBP aguacultu-
rist, busied himself with nets, bamboos
and iron frames. Under hisguidance,

theparticipants weretaught to prepare
their owncages. BOBP madethe mate-
rialsavailableto them free of cost, but

the emphasis was on simple materials

that would be easily available locally
atany timeinthe future, such as plas-
tic drums, nylon nets, iron frames,

bamboo and ropes. Making a cage
with such materials was a bit of a
surprise to dl of us. Some of the

participants later told usthat they even
thought it was all abit of .ajoke.

Participantswere then taught how to
measure the salinity of water, cleanthe
cages, feed the fry and do the sorting.
They were also advised toput aportion
of their catch in the cages, raise them
to the juvenilestage andthen sell them
at a higher price.

Learning by trial

All of uswatched the lowering of the
firstcage in the canal with excitement
and pride. Severa hundred
P. monodon frywere stocked onatrial
basis to studythe survival and growth
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rates inthe canal at Ramnagar. After
acouple of trials, thebeneficiaries were
encouraged to stock fry in their
individua cages.

Asthe fry catchers liveon theearnings
from their catch, BOBP provided
loansto stock the cages. SANLAAP
also gave them loans to buy new nets.
The beneficiaries agreed to pay back
the loans in instalments whenever the

juveniles were sold.

Wewere soon facedwith anumber of
very human problems and, of course,
learned something new each time.

— Crabs damaged the nets in avery
short time and we had to replace
them with different ones of better
quality.

— Natural calamities, in the shape of
sudden heavy rain, killed the fry a
couple of times.

— Thetotal procedurewas not taken
very seriously by some of the
participants; severa of them either
did not clean the cages properly or
failed to provide feed regularly.

—  We were most upset by aseries of
thefts that took placein the absence
of a proper night watch. Some
floats were found missing. And fry
had also disappeared from cages.

— Being used to misuse of public
funds, some of the participants did
not take the repayment of loans
serioudly.

The expenses mounted asaresult of al
thisand so did our tensions.

Additional problems were caused by
thelocal agentswhocollect the fryfor
the middlemen. These agents also act
as money-lenders and the fry catchers
take loans from them before and
during the season on condition that
they sdll their catch to the particular

agent, who deducts the loan with
interest from the price paid for the
daily catch. The agents did not appre-
ciatethe idea that the fry catcherswere
stockingtheir cages with apart of the
catch, instead of seffing it to them.

They attempted to discourage the

participants and so we had to try and
convince these agents that they could
buy the juveniles and get a better price
and profit for them.

All these problems caused the majority
of the participants tolose interest inthe
Project, but three couples lasted the
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course and not only raised juveniles
successfully but also made a good

profit. They have now done so severa

times and have proved, to a great
extent, the economic viability of the
Project.

Nielsen’s video on similar activities at
Magnamaparain Bangladeshrevivedthe
interest of the participants. They were
aso lured by the ‘lure ling” system he
introduced. Thissimple method to catch
fry during the tides suits women and
children well. Hithertothey had to stand
in the deep water of thecanal for hours
to make the catch with hand-held
scoopnets. But the new method has not
only reduced their long working hours
but also ensured a better catch.

In search of markets

The participants have till now been, for

the most part, trying to sdll the juveni-
les to thelocal agents and the govern-
ment. But abigger market is essential

ifthe project isto thrive. Their profits

will notimprove unlessthey cansdl the
luveniles directly to the bheni owners
through their collective effort. But
for this, there has to be regular

production.

SANLAAP s eventua objective is to
set up afry catcher’s co-operativeand

ensure that the profit stays in the hands
of the villagers by eliminating middle-
men. SANLAAP would aso like a
portion of the profit to get channeled

into different community devel opment

programmes, such as education and
health services.

For the collective good

Even as we drew up plans for the
future, we began taking someactionin
the present to improve the socia ot of
these fry catchers. We had met several
young girls who were not attending
school and were loitering in the village
when they did not have work in the
house or the canals. We found that
they wereinterested in going to school,
but classes were held at atime when
they had to collect fry or cook for
the family.

Several of them used to cling to us at
the Awareness Programme. And we,
inturn, fell in lovewith these littlegirls
who dogged al day long, day after
day, and felt that we had to do some-
thing for them.

The turmoil of initiating something
new began all over again. To start a
school, get teachers, find some space
in the village, bring mothers to the

Rinagra and Kabita on their way o nei riger shrimp fry in a Ramnagar canal,
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SANLAAP-run centre.

centre, and encourage them to send
their girlsto theschool — noneof this
was easy, but it al happened.

Once the school started, and the
children began playing, drawing and
reading, we did not needto persuade
them or their familiesany more. They
all becameinterested. Now theteachers
needed training and we arranged for
that. It wasn't long before the
Panchayat and Block Development
Officer began toappreciate our efforts.
Now we are planning new schools in
adjoining villages.

We aso started an adult education
centreinthelast quarter of 1990. We
initiated aninformal education process
to develop awareness andallow people
to gain confidence in themselves. We
had constantly been trying to make
people understand what was going
on, hadencouraged their involvement
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When work is done, Rinara and Kabifa discover the joys of reading at a

and helped them to assume responsibi-
lity. They now selected alocal graduate
to teach them on alternate evenings.

Thewomen were quick to learn toread

and write. A lot of emphasis was put

on functiona literacy. Soon the Adult

Education Centre became asort of a
forum for the fry catchers, who sat

together atregular intervalsto discuss

the progress of cage culture.

Wehave also been able to organizethe
beneficiaries andanumber of other fry
catchers into aMahilaSamiti. Through
aseries of one-day camps, we have
tried to raisetheir consciousness about
the overal status of women in our
society. We are now planning alot of
alternative economic activities around
inland fish culture, such as net-making
and mending, handicrafts from sea
shellsand so on. Thisyear we are also
trying to raise carp in asmall pond
taken on lease.

Interaction with the Panchayat

Although the Panchayat approved the
selection of the beneficiaries and
alowed us to use the premises of the
primary school for the Adult Educa-
tion Centre, our relationswith it were
formal and distant for sometime. But
the activities of BOBP and SANLAAP,
and especidly of the adult and pre-
school education centres, gradually
caught their attention. The Panchayat
Sabhapati, alongwith the Block Deve-
lopment Officer, visited our centres on
their own and that broke the ice.

Now the Panchayat has helped us with
the selection of beneficiaries in
Joshipur and Quliatta (both in the
Ramnagar area) for the second phase
of thecage culture project. It hasaso
taken an interest in the economic
activities planned forthe Mahila Samiti
(Women’s Committee) members at the
Panchayat and Block level. The
support of the Panchayat has made
our efforts easier.

Looking back, looking forward

The first months were undoubtedly

difficult. The teething problemsof selec-
tion of participants, the non-coopera-
tion of some villagers, disturbancescau-
sed by some participants, dl these
caused us heartache. But continuous
visits and close contact with the villa-
gers have removed many of the barri-
ersand brought us closer together. We

may have sguabbled at times, but we
soon forgot each other’ s faults andtried

todo thingsbetter thenexttimeamund.

Theresult has beenan established cage

culture Project, an adult education
centre and a pre-school programme.

Now the old group is getting ready
with their cagesto do better this season
and anew group is getting acquainted
with a new skill. At last, weand the
villagershave learned to have faith in
each other, and the local gdn\inistra-
tion and the Fisheries Directorate have
begun to have faith in both.

Endeavours like ours, assisted by
programmes like the BOBP, may be
small, but we have seen how they can
bring some improvement in the econo-
mic conditions and self-respect of the
poor and provide them with some
education and enlightenment so that
they get alittle more knowledge and
alittle more income. With these they
can stand on alittle firmer foundation
and look forward to abetter life.
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Sharing Learning

A study tour to Bangladesh

The Bay of Bengal Programme (BOBP) recently helped us
organize atripto neighbouring Bangladeshto visit withUBINIG,
aloca NGO, and study a shrimp fry cage culture project it is
helping with. It wasintended that SANLAAP and UBINIG could
share experiences and learn from each other.

At Magnamapara, in southern Bangladesh, where BOBP and
UBINIG have been working on the project, we first met with
ten fry catchers. Thegroup was well organized and its members
had a good understanding among themselves. They were ready
toexperiment together, without seekingimmediate benefits. The
group had selected awatchperson from among its members and
pays him well. Last year's cyclone had swept away their cages
midway during the season, but, undaunted, they have now started
dl over again.

Thisgroup’s experience was a little different from ours. They
had constructed and structured the cages as a team, whereas,
inWest Bengal, wehad allocated the cages toindividual couples.
We are now thinking of experimenting with the Bangladesh
method, whereby fry are put in the cages jomtly and the daily
cleaning and feedingis done according to aroster drawnup by
the group.

The work is neither full-time nor does it meet dl their needs.
Hence, most of the group also catch fish for sae inthe local
market. A few of them work as agricultural labour. Most of the
men also make dry fish.

UBINIG has been successful in getting the wives too involved
inthe cage culture work. They now prepare the feed for the
shrimpand mend the nets as and when needed. UBINIG istrying
toorganize thesewomeninto groupsto undertake other activities,
UBINIG's women members have attempted to interest these
women in education and awareness, but most discussions at
presentlead to the consequences of the last cyclone. The women

appear interested only in economic relief programmes.

Magnamapara now has a loca school, restored and run by
UBINIG. It is well supported by the local peopleand it was good
to see a large number of girls attending classes. There is aso
an active Mahila Samiti (women’s committee) here.

Meeting with UBINIG staff, we discussed their approach to
developmentin the area. We had heard of other groups coming
intothe areato work and felt they could affect thework aready
done, or the work planned, by UBINIG. A UBINIG member
explained how UBINIG's emphasisis on Action Research: if
any other organizationwants to pick up the threads thereafter,
UBINIG has no problems with that. But they would not wish
anyone to spoil the ongoing research.

From Magnamapara we returned to Cox’s Bazar by way of
Maheshkhali, where UBINIG works with the Rakhain
community from Myanmar. We were very impressed with the
beautiful handicrafts done by these women.

In Chittagong, we visited with the Community Center for
Development (CODEC) and were taken to a village of the

‘Jaladas’ community, who aretraditionally fishermen. CODEC
haseducational as well as economic programmesfor this group
underway in three or four villages by the sea.

We visited a non-formal and a primary level school being run
by CODEC. Wethen talked withthe women of the villages and
found astrong sense of community among them. There were

fewer Muslim and more Hindu women inthis group. Their men
catch fish while the womenmend nets or sell fish. Some of the
women have been given loans for petty businesses and are
involved with poultry, duck and goat rearing and vegetable
vending. Thewomen havea ‘savings scheme, to whosecommon
kitty dl contributeand from which they take loans when needed.
This is much appreciated by dl the women.

CODEC aso has aHealth Advisory Programme, but the need
isa proper health programme. We saw casés of vitamin deficiency

and skin diseases. CODEC istrying to get a doctor to visit the
villages regularly, but without success sofar.

CODEC showed usthe work they’ vebeendoing withanice box
developed by BOBP sPost-Harvest Project to storefish. Weaso
discussed the Post-Harvest Project’s fish container programme
with the village women involved in fish vending.

Back in Dhaka there was aworkshop where we discussed our
experiences withUBINIG. Their work experience wasimportant
to SANLAAP. We shared our experiences of working with

individual couples (in cage culture) and discussed the advantages
of working with a group.

UBINIG suggested that weget into some simple research on cage
culture, as the findings in the two countries would make an

interesting comparison. We requested UBINIG to frame a
questionnaire based on:

— the present involvement of BOBP and SANLAAP/
UBINIG;

_ its effect on women and men as an economic programme;

— how the middlemen could be €liminated;

— the necessary economic support;
_ the time and involvement of BOBP/Groupsto make it

successful;

— direct and indirect benefits;

— pardlel programmes on education/income-generation!
women's issues/savings etc; and

— the involvement of Governments, NGOs, banks,
umons/panchayats etc.

Out of this learning, we hope, much benefit will emerge,
especialy for women.

.S,
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The Hope that
Extension Offers the Fisheries
of Bangladesh

Summer in Bangladesh is, inthe best
of circumstances, a time of despair,
yet, strangely, it is atime of hope as
well. The winter crops are being
harvested and thereis work to do, but
the oppressive heat and sudden storms
bring despair and destruction. It isthe
time of water shortages and diarrhoea,
but the darkening clouds bring hope.
Preparation fof planting begins in the
hope that the monsoons will come. It
seemed, therefore, anappropriate time
to gather around to reflect on what
fisheries development (or, to be mgre
precise, the roleof fisheries extensiOn
in development) should havebeen and
was not andwhat it could be and how.

A destructive tornado and a mini-
diarrhoea epidemic notwithstanding,
the Bangladesh Department of Fishe-
ries (DOF) brought together ata 3-day
Consultation, latein April, about sixty
people from every agency and level of
fisheries development to discuss fishe-
ries extension. The meeting, supported
by the Danish International Develop-
ment Assistance (DANIDA) and the
Bay of Benga Programme (BOBP),
was, as such meetings go, unusual
in many respects. First, not only
was every government, donor and
non-governmental agency concerned
with fisheries development involved,
but sowere various levelswithin them
— the meeting included the whole
range from the Secretary of the
Ministry of Fisheries and Livestock to
Fishery Assistants andwomen’s group
supervisors. Secondly, there were no
papers presented. Except for a few
briefings and ashort field visit, the
whole time was spent in group dis
cussions. Thirdly, there was none of
the pomp andceremony that has come
to be accepted as a norm for such
deliberations. Lastly, there was no
pressure to comeup with aconsensus
or amodel of fisheries extension —
a dream, given the variety and
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Field visit by participants to meet fish farmers

running a village scalefish hatchery.

complexity that exists in fisheries and
among fisherfolk.

Why Consultation?

Why was the Consultation called in the
first place? Fish is central to life in
Bangladesh, more so than in most
countries. A mea without fish isconsi-
deredincomplete. Fishproduction has
lagged behind population growth,
resultingin lower availability per capita
of the main source of animal protein.

Fish exports earn asizeable chunk of
foreign exchange for the country. And
most Bengalis intherural area, some
time or the other, either fish or make
their living from fish. Most impor-
tantly, thereis, in government, dissatis-
faction with the way things are. As
Ataur Rahman, theDirector of Fishe-
ries, put it and as A.Z.M. Nasiruddin,

Secretary of Fisheriesand Livestock,

reinforced, al is not well with the
effortsfor fisheries development. They

were not just talking about shortages
of manpower or training or even of

funds, but of organization of, and
approaches to, fisheries extension and
development that could have, but had
not, paralleled the green revolution in
agriculture with abluer variety. They
charged the Consultation with the
responsi bility of learning from the past
to give direction to the future.

The discussions

Given the plans and aspirations of
government with regard to fisheries
development on the one hand and the
needs and aspirationsof fisherfolkand
fish farmerson the other, what needs
to be done and how? This was the
central objective. The background to
thiswas elaborated in six briefmgs. The
first from the DOF put the fisheries
development plan of the Fourth Five-
Year Plan in perspective. It was
followed by four briefings from DOF
projectsin inland fisheries and aqua-
culture that are being supported by
DANIDA, ODA, ICLARM and
UNDP-FAO. The sixth briefing
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covered marine fisherfolk and
extension in a DOF project that is
supported by BOBP. The briefings
focussed on the status and needs of
fish farmers and fisherfolk, the various
approaches taken by the project to
address these and, most importantly,
the learings from the efforts.

It was against this background that
the participants, in small groups,
discussed three aspects:

— What should the objectives of
fisheries extension efforts be when
addressing the aspirations and
needs of both government and
fisherfolk and fish farmers?

— Given the objectives, how should
you go about achieving them? In
other words, what strategies and
approachesshould be adopted and,
moreimportantly, 4vho should and
could do this?

— What factors, inexisting systems,
either aid such processes or
constrain them?

The groups, after discussing eachissue,
presented their fmdings in plenary
sessions. Given the vastness and
complexity of theissues andthesector,
and the short time for discussion, the
intention was not to reach aconsensus
but, rather, to create a cafeteria of
ideas from which an extension team
could choose menusto suit needs and
conditions.

Summary

I the Consultation can be summarized
— andthewriter runstherisk of being
blamed for trying with thisto force a
consensus out of thediversity — this
would perhaps emerge:

— The Consultation defined the
role of extension services as
enabling communication,
organization, motivation, training
and the establishment of support
Services.

— It identified extension as the
central role of the Department of
Fisheries.

— The Consultation, identifying
strategies in order to achieve the
aspirations of the Government of
Bangladesh and to better address
the needs of fisherfolk and fish
farmers, felt that the DOF needed

to undertake a two-pronged
approach. So:

FIRSTLY, by strengthening
the DOF through Human
Resource Development and
Reorganization, Improved Plan-
ning and Management at al
levels, and Increased Operational
and Maintenance Fund Alloca-
tions, in order to improve the
mobility and motivationof staff,
the knowledge base and
technological support and
backstopping.

-‘H"‘
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4{4‘*

el

ﬂ

SECONDLY, given the DOF's
limitations of manpower and
fmancial constraints, by facilitating
the involvement of other
government organizations, non-
governmental  organizations,
donors and the private sector
through contractual agreements.

— The Consultation placed special
emphasison the need to establish
institutional arrangements to make
‘available viable credit to fisherfolk
and fish farmers in order to fuel
development.

et r-"
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Brief andobvious, untilyou stopto
reflect and readbetweenthe lines.
Thenyou will find, bulit into this
summary,someradicaldepartures.

The recommendations

The meeting, while recognizing the
importanceof integrateddevelopment,
hopedto restrictfisheriesextensiorto
enablingfish productionandmanage
ment. By doing this, the Consultation
did notset asidevital needs likdhealth,
watersupply or, for that matteredu
cation;it proposedhatthesearebest
doneby otheragenciesin and out of
government, and which are better
trainedandequippedo do so. Fishe
riesextensionshouldplay afacilitating
ratherthandirect role in this, it felt.

Moving away from scientificresearch
and regulation, Consultationfelt

that thecentralrole, andperhapsthe
only role, of the DOF wasextension.

Governmentssometimesfor political
reasons,and oftenmerelyto protect
territorial rights, usually want to do
everything bythemselves, irrespectivs
of ability. The meeting strongly
recommendedhat the DOF should
facilitate the involvementof others,
going so far asto suggesthatthe DOF
contractout componentsof fisheries
extension and development (for
instance the Highways Department
could be contractedto build aroad
bridge). This was particularly signifi-
cantbecausdoththe SecretaryFishe
ries and Livestock, and PeteMyers,
the FAO Representativesaid at the
meeting that thiswould be away to
exploreif for no otherreasorthan that
governmentlid nothavetheresources
to do everything (assumini hadthe
ability) nor did donors feel that
governmentshoulddo whatothersin
theprivate sectorcoulddo, and more
viably atthat.

Looking back

Sowhatdid we getoutofit all, barring
a well printed ‘Proceedings’,with

detailedchecklists,for someto read
and othersto neatly file away? For
participants harried by day-to-day
deadlinesandwork, it wasanopportu
nity to sit togethemwithout distractions
of files andtelephonesand toreflect
on andthink throughfisheriesdevelop-
ment andextension An opportunity,

2}

possibly thefirst of its kind, for senior
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and juniorstaffto sit togetherandget
a feel of each other’s perspectives,
concerns and dilemmas — a vital
input, giventhe rigid hierarchiesof

[ organizations. An opportunity’ for

participantgolearn fromeachother’s
work in orderto learnfrom mistakes
andavoid tryingto reinvent thewheel.
And, finally, a frankness in the
discussion, resultingrom alack of
pressurdo arriveataconsensusthat
allowedpeopleto oftensaywhat they
wantedto but normally don’t.

Themeetingwasabeginning,asetting
of direction and tone. And thereis
reasorto believethatsomethingmay
comeout of it. The Secretaryandthe

So this is how extension translates to action! Village scale finfish hatchery.

3
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Director committedhemselveso that
whichthey hadbeenparty to. Further,
the Directorof Fisheriesthe Secretary
andthe DonorRepresentativeswanted
the proceedingto be elaboratednto
aworking paperthatwould concretise
the optionsandrecommendationand
act as a foundation for project
development.

To endwith areturnto themetaphor
of summer.The rains will eventually
come, perhapsa little late, perhaps
even early, it may rain too little to
nurturethe growth or toomuch‘and
washit away. It istoo earlyto say. But
comeit will, and in thatthereis hope
for the fisheriesof Bangladesh.

When doing it again...

The very uniquenes®f this Consultatiomnakesit worthwhile asking
ourselveshow we would do it badwe the chanceof doing it again.’

Themeetingvasconductedsimultaneouslyn EnglishandBangla,which
provedproblematicto thosewho knew only oneof them. More efforts
shouldhavebeenmadeto ensure translations.

‘The centramethodologicahpproachpf bringingtogetherstaffof various
levels,raninto problemsbecausenaturally,themoreseniorstaff hadtheir
saywhile thejunior staffoftenunderlinedtheir lack of voiceby their silence.
Mediatorgn thegroupswhoserole wasto facilitatediscussiomnd toensure
a certaineqUity in participationcouldnot wholly overcomethis cultural
hurdle. A lot moreneedsto be doneto give people a voice.

And timewas short.Evenif the threedays werereasonablyvell used.
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NEW BOBP PUBLICATIONS

The Bay of BengalProgramme throughouhe
year prints reports and working paperson its
various subprojects, thus providing much
informationabouthe fisheriesandthefisherfolk
oftheBayof Bengal region. Thesgublications
arenominally pricedto cover the cosf produc
tion andmailing andmay beobtainedfrom the
BOBP Information Service, Post Bag 1054,
Madras600 018, India. The following publi-
cationswerereleasedin therecentpast.

BOBP/REP/49— Introduction ofNewSmall-
Fishing Craftin Kerala, India.

Attemptsto introduce modifiedandnew types
of small fishing craft inthestateof Kerala, India,

aredescribedn this report. Thre@mew typeswere
constructecandtested and underwentommer
cial fishing trials.

BOBP/REP/50 — Report of Sixteenth
Meeting of the Advisory Committee, 20-23
January 1992, Phuket, Thailand.

This documentrecordgherecommendationef

the 16th meetingof the Advisory Committeeof

the Bay of Bengal Programmefor Fisheries
Development{BOBP), held20-23 Januaryl992,

in Phuket,Thailand.It alsocontaingheannual
reports(or statusreports)of the projectsin thel
Programme. These reports describe brieflythe
work and achievemerstduring 1991, asses the
progressandstatusandindicatethework plan
for 1992. Thereportswerepreparedat theend
of 1991 and presentedto the 16th Advisory
Commtee.

BOBP/INF/12 — The Fisherfolk of Puttalam,

Chilaw, Galle and Matara, Sri Lanka. A study

of the soclo-economk statusof the fisherfolkof
four fisheries districts in Sri Lanka.

The findings of a socio-economicsurvey
coliducted by the Ministry of Fisheriesand

AquaticResources (MFAR)Sri Lankaandthe

Bay of Bengal Programmaerepresentedn this

document. The twinaobjectives of the survey were

to obtainsocio-econominformationthat would

helpin the formulation of a new credit scheme
for fisherfolk andalso tosupplementheexisting

socio-economicinformation base of MFAR

relating tothefisherfolk communities The survey
was conductedn the coastal village®f four

fishing districts inSri Lanka.

BOBP/WP/68 — The By-catch from Indian
Shrimp Trawlers in the Bay of Bengal: The
potentialfor its improvedutilization.

Shrimpareamajor foreign exchangearner for
India. But in therace for valuable shrimpthe

BAY OF
BEREAL
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Publishedby Lars O Engvall for the Bay of Bengal Programme91, St.Mary’s Road,Abhiramapuram, Madra800 018. Editor :
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considerabléy-catchhauledup with it is, by and

large, ignored in parts of the country. This

by-catchis almost90 per centof the shrimp

caught and was estimated at approximately
100,000 t/year in 1988. This working paper
documentswork on assessing the volum
and composition of shrimp by-catch dis-

carded by trawlers on India’s east coast af
identifies the constraintsto its improved
utilization.

BOBP/WP/70 — Kattumaram Fisheries and
Fisherfolk: Astudyin Kothapatnam Pallipalem,
Andhra Pradesh, India.

Thisworking paperdescribegheattemptmade
to conduct arintegratedstudyof the biological,
economicandsociologicabspectsof thefisheries
andfisherfolk that useone of the most traditional
and lar fishing craft of theeast coastof
India — kattumaramThebenefitsof theresults
from such anapproacharealsopresentedThe
paperdiscusseshe significanceof usingoneor
more typesof fishing gear with such draditional
craft, correlationbetween incomdrom fishing
and income from other sources, relative
performane by other types of craft. interactive

Fishing problems, expleatation of resources
underutilized resources, motorization of
traditional craft, marketing practices and

opportunities for traditional/ alternative income
generation.

BOBP/WP/72 —Giant Clams in the Maldives:
A stock assessment study of their potential

for culture.

Tuna fishing is the major fisheries activity inthe
Maldives. However, fishing for non-traditional
organisms is becoming popular, as it provides
fishermen with new areas of employment or
alternatives when tuna fishing is poor. One such
non-traditional fishery in the Maldives is that for
giant clam. Within a year of the establishment
of this fishery, so considerably had the resource
that
professionals — tourist resort owners, divers and

*been exploited different non-fishery
environmentalists — showed great concern about
its long-term effects. This led to the Ministry of
Fisheries and Agriculture undertaking an
sessment Of the status of giant clams in the
aldives. The paper, based on the report
submitted by the consultant to the Government
of Maldives in April 1991, describes the findings
of the assessment and discusses the possibility of

developing a viable mariculture project to ensure

h

the continued existence of the giant clam.

d

BOBP/WP/73 — Small-ScaleCulture (lithe Flat
Oyster (Osirea folium) in Pulau Langkawi.
Kedah, Malaysia.

A part of a programmeaimed at developing
small-scaleulture of oyster along the west coast
of PeninsularMalaysiais describedn thispaper.

It deals with the methods of culture and
harvesting of the flat oyster (Osireafolium),
discussesthe marketing of the product and
analyzesthe economicimplications.

BOBP/WP/78 — The Fisheriesand Fisherfolk
of Nias Island, Indonesia.

This backgroundiocument for thelanningand
programmingof a fishing technology subproject
is in two parts. Part| is a brief and factual
presentatiorof dataand informatioron the main
featuresof thesmall-scaldisheriesof Nias Island,
Sumatera)ndonesia,andis basedon field visits
to thefishing villagesandon informationprovi-
dedby theDistrict Fisheries Servicef Gunung
Sitoli in Nias Island.Partll presentddataonthe
socio-economicsituation of the fisherfolk of
Nias, obtained during saocio-economiappraisal
in eleven villagesn 1989-1990.

BOBP/WP/79— Reviewof the Beche deMer
(seacucnber)  Fisheryin the Maldives.

A review of thebeche de mer (seaucumber)
fishery in the Maldives. Thisreview wasunder
taken inview of thepotential of thefishery for
furtherdevelopment awell asthevulnerability
of the resourceto uncontrolled exploitation,
which had alreadycommenced.

BOBP/WP/85 — Cleaner Fishery Harbours in

the Bay of Bengal, Madras, India.

Besides summarizing the proceedingsof a

regional consultation on Cleaner Fishery
Harboursin the Bayof Bengal, heldn Penang,
Malaysia, in December1991, this report also
includessummarief reportson the statusof
selectedfishery harboursin India, Indonesia,
Malaysia, Maldives, SriLankaand Thailand.

BOBP/MAG/IO — ‘Our Fish, Our Wealth’
(A comic book, in English/Tamil/Telugu).

This colourful book tells in picturesandrelates
in simplewords a story that could helgsherfolk
realize what they should do to protect and
conservetheir wealth, their fish stocksand
ensurethereis enoughfor all. Fishng methods,
gearand craft ardiscusseéindthe hero,Raghu
(a Fisheriednstitulegraduate) explains howall
thesecouldbe bestusedfor thebenefitof the
different types of fisherfolk who make up a
typical fishingcommunityon India’s eastoast.

,‘-_ Bay af Bengal News is a quarterly publication of the Bay of Bengal Programme (BOBP), & regional
fisheries programme which covers seven countries around the Bay of Bengal —

Bangladesh, India,

Indonesia, Malaysia, Maldives, Sri Laka, Thailand. The Programme plays a catalytic and consultative

role :

it develops, demonstrates and promotes new techniques, technologies or ideas to help improve

the conditions of small-scale fisherfolk communities in member-countries. The BOBP is sponsored
by the governments of Denmark, Sweden and the United Kingdom, by member-governments in
the Bay of Bengal region, and also AGFUND (Arab Gulf Fund for United Mations Development
Organizations) and UNDP (United Nations Development Programme). The main executing agency
is the FAQ (Food and Agriculture Organization of the United MNations).
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