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THE ENVIRONMENT'S EFFECT

ON THE

FISHERIES OF THE BAY

(Environmental Adviser, SWEDMAR/BOBP)

The waters of the Bay of Benga are
not as polluted as generally thought
and the impact of environmental
degradation on the fisheries of the Bay
is only moderate. This could be
concluded from the various presenta-
tions, and the discussions that
followed, a the Workshop on
Environment and Fisheries in the
Bay of Benga, held in Colombo,
Shri Lanka, in February 1993. But as
speaker after speaker from the region
expressed concern over specific
instances of pollution of the coasta
waters, habitat destruction and over-
exploitation of fishery resources, it
became obvious that the present
environmental condition of the Bay
should not be cause for complacency
but that problems indicated should be
treated as a timely warning and
appropriate action taken to improve
the Bay.

Waste treatment and disposal, better
monitoring, stricter enforcement of
legislation, improved education to
ensure community involvement and
research priorities were al discussed
and prioritized at the Workshop. The
sessions concluded with acall for quick
implementation of the recommenda
tions, based on the status reports
presented, in order to help in making
a cleaner, less polluted and better Bay
of Bengal, inturn leading to improved
fisheries.

The Workshop, organized by the Bay
of Benga Programme's (BOBP)
Environment Unit, funded by
SWEDMAR, was inaugurated by
Joseph Michael Perera, Minister of
Fisheries and Aquatic Resources,
Shri Lanka. The keynote address was
delivered by Dr Olof Linden, Univer-
sity of Stockholm, who stressed that
tropical seas are heavily dependent on
nutrients from the coastal resource,
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by Staffan Holmgren

unlike the cold seas of the north. He
pointed out that tropical marine
production might be reduced by as
much as 90 per cent if the coastal areas
were denuded and/or the waters
polluted. Particularly good care of the
coastal region was essential in tropical
waters if sustainable fish production
wasto be ensured, Dr Linden stated.

The Workshop was divided into three
sections. Participation was enthusiastic
in every session, indicating the genuine
concern over the environmenta
problems of the region. During the
first session, country representatives
presented the highlights of their studies
(see box, page 7). These are
summarized below but are given in
some detail on pages 4, 5 and 6.

Sewage pollution appeared to be of
particular concern in ALL the
countries. Wastes are directly
discharged into the waterways, without
any treatment, in the densely
populated coastal regions. Rivers,
lakes, lagoons, bays etc are anoxic for
shorter or longer periods during the
year, causing fishing kills. In addition,
there are serious health problems
connected with such pollution. About
three-quarters of al diseasesin India
are caused by waterborne micro-
organisms.

Themost promising remedies suggested
were sewage-fed fishfarming and
biological treatment in oxygen ponds
or ditches. These methods offer a
revenue in addition to serving as a
wastetreatment process. Some farming
methods have been developed but
newer methodswill have tobe explored
to suit differing local conditions.

Siltation, causing reduced primary
production and obstruction of the
outlets of lagoons and estuaries, is
another major problem. Large

amounts of fertile soils are lost dueto
existing agricultural and forestry
practices. Some studies indicate that
the sedimentation loads in the large
rivers around the Bay of Bengal have
increased a hundred times in the last
century. This reduces carrying
capacity, bothin terrestrial and aguatic
habitats, and the consequencescan be
disastrous in view of the continued
population growth. It is, therefore,
urgent that this problem be at least
mitigated, if not solved, as soon as
possible.

Destruction of marine habitats has also
been causing great concern over the
future of fisheries in the region. Coral
reefs and mangroves are degraded in
al countries bordering the Bay of
Benga and many coastal areas are
overexploited. The delicate balance
between marine life and coastal
habitats, like lagoons, estuaries,
mangroves and coastal wetlands, is
disturbed almost everywhere. Only
small pocketsalong the west coast of
Sumatera and the northern Andaman
Sea coast of Thailand are still pristine
to some extent.

Overexploitation of the marine living
resource and the environmental impact
of aquaculture are also major concerns
of the region and need new
management plans, a closer look at
habitat destruction and a review of
fishing methods.

On the more positive side is the fact
that, in spite of large discharges and
lack of treatment of industrial wastes,
pesticide residues and fertilizer
leakages — dl dangerous to the Bay
of Bengal environment in many
ways — residues of heavy metals and
pesticides seldom exceed health limits
infish and other seafood caught in the
region. The tropical aguatic food web
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seemsto have more beneficient struc-
tures and dynamics than in temperate
habitats. But studies have shown that
young herbivorous fish here oftenhave
higher concentrations of mercury than
the top predators, which, in cold
climates, dways have the highesttoxic
residues. This phenomenon deserves
further scientific research.

Remedies suggested to curb continued
environmental degradation include:

— Increasing public awareness,
— Implementing coastal planning;

_ Stricter enforcement of existing
environmental legidlation;

— Making Environmental Impact
Assessments prior to permitting
any new industrial, or environ-
mentallydangerous, activity; and

—  Finding solutions relevant to
the problems of the tropical
environment.

In the second section of the workshop,
the present status of the marine
habitats that hadimportant impacts on
fish production in the Bay of Bengal
region were surveyed. The speakers
were: Dr. Alan White, on coral reefs;
Dr. Hansa Chansaeng, on seagrass
beds; and Dr. Richard Coutts, on
mangroves in northern Sumatera; and
Dr. R Gouda on the environmental
situation in lagoons and estuaries.

The effects of aguaculture on the
coastal environment werealso pointed
out intwo papers during this session.
Aquaculture inAsia produces 12 mt of
fishand shrimp annually, representing
avaue of US $ 175 hillion. It is
80 per cent of the global aguaculture
industry. Its rapid expansion has,
unfortunately, caused growing
waterquality problems. Concomitant
production losses, disease outbreaks
and product contamination have
caused substantial economic losses to
theindustry. In 1990, the lossesin the
Asia-Pacific region were estimated to
amount to at least US $ 1.4 hillion.

Dr. Mike Phillips gave a broad
overview of theenvironmental threats
to, and by, aguaculture in the Bay of
Bengal region. He spokeof the degra-
dation of water quality caused by the
effluent from fish and shrimp farming
activities. Dr. Patsy Wong, on the other
hand, presented acase study on how
Hong Kong had met the challenge.
Today, aguaculture exists and grows
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A timely warning
The impact on fisheries of
environmental degradation in the
Bay of Bengal is as yet slight or,
at worst, moderate. Only the
coastal areas, lagoons and estuaries
in some parts of the region have
been affected. Algal blooms are
rare and there have been few out-
breaks of Paralytic and Diarrhoeic
Shellfish Poisoning or similar
diseases. Even where high concen-
trations of pesticides and heavy
metals have been found in the
water or the sediments, the residues
in fish and other marine organisms
are still below recommended health
limits. The environmental situation
is much worse in the Gulf of
Thailand and in the seas bordering
China and the Korean peninsula.

This, however, is no reason for
complacency; it only means that
there is still time for appropriate
action to be taken to, at least,
preserve the Bay as it is, if not,
improve it.

Coastal planning must be strictly
vetted and rigorously implemented
in all countries bordering the Bay
of Bengal. Ways must be found to
curb not only the loss of valuable
fertile soils by the side of rivers
inland, but also to prevent these
soils making coastal waters turbid
and silting estuaries and lagoons.
Better management of fisheries —
preventing overfishing — is also
necessary to ensure that limited
resources are sustainable.

The growing aguaculture industry
is constrained by different types of
environmental degradation of the
coast, but aguaculture has its own
environmental impact and could
itself suffer from it. Lessons must
be learnt from Taiwan and
Thailand, which have had large
economic losses due to these
reasons, if future problems in the
Bay are to be avoided.

These were the major conclusions
arrived at, at the Workshop on
Environment and Fisheries in the
Bay of Bengal, held recently in
Colombo, Shri Lanka. They are
detailed in this and other articles in
this issue.

side by side with other coastal activities
there. To solveuser conflicts, 26 special
coastal areashave been designated for
aguaculture and licences are required
to keep the activities within the
carrying capacity of the areas. The
problems in the Bay of Bengal areaare
not yet of the same magnitude as in
Hong Kong, but much could be learnt
from the solutions presented by her.

How waste could be put to usein ways
beneficial to fisheries was described in
the third session. The Calcutta example
of suburban fish farms was cited, but
apioneer inthe field, Dr. D. Ghosh,
could not, unfortunately, be present.
Dr. Ingemar Naslund gave examples of
how sewage has been used to increase
fish productionin northernScandinavia
Healso spoke of how aguatic environ-
mental probleffis could be solved by
manipulation of fish species composi-
tion. Dr. Phang Siew-Moi, from Uni-
versiti Maaya in Kuala Lumpur,
presented some biological methodsthat
have been deployed in Malaysia to
reduce organic wastes from oil pam
mills, rubber millsetc. She also presen-
ted studies on the future commercial
use of chemicalsextracted from algae
and bacteria during treatmentin ponds
and ditches. Dr. Staffan Holmgren,
BOBP, gave a short presentation on
the use of bioindicators as a way of
monitoring water quality. This method
hasconsiderablepotentia inthetropics,
where thereis great species diversity.
Itis also cheap and simple and can be
used in remote areas (see article,
pp 8 and 9).

Integrated coastal planning is probably
the most important way of preservinga
good coastal environment and, thus,
ensuring sustainable fish production
for the future. Two substantia
contributions in this area, therefore,
concluded this session. Alan White
gave abroad ¢werview of the activities
in the Bay of Bengal area and in the
Philippines and J.I. Samarakoon pre-
sented acase study from Shri Lanka.

On the final day, threegroups — India
and Bangladesh; Shri Lanka and the
Maldives; and Thailand, Malaysiaand
Indonesia — met and discussed the
issues raised, recommended areas of
research and specific remedial actions.

The papers presented will be published
in aseries of reports by the Bay of
Bengal Programme during 1993.



THE ENVIRONMENT'S EFFECT
ON THE FISHERIES OF THE BAY

BANGLADESH

lo protect the inhabitants from
devastating floods and to increase
foodgrain production, many water
resource projects have recently been
developed. With free movement from
freshwater to brackishwater being
hampered as aresult of these projects,
changes have been caused in the
aguaticecosystems and fish production
affected. The migration of Hilsa and
other anadromous and catadromous
species has, for instance, been
obstructed.

The Sundarbans forest in the
southwestern part of the country isthe

largest single compact mangrove
resource in the world, but a 1985 sur-
vey showed that the standing volume

of the main species had declined

alarmingly since aninventory 20 years
earlier. Besides overcutting and over-
estimation of regenerationtimes, diver-
sion of river watershas beenresponsi-
ble; by increasing salinity, it has

impaired the growth of the mangroves.

Thereis an increasing conflict between

mangroveforests, shrimpfarmsandrice

cultivation. The felling of mangrove

forests for aguaculture has entailed

loss of protection from cyclones and

tidal waves, increased salinity because

of longer retention times of tidal

water and greater evaporation and

acidification of surface water.

The extensive use of set bagnets in
nearshore fisheries has resulted in over-
exploitation. In the absence of
sufficient hatcheries, collection of wild
Tiger Shrimp postlarvae in estuaries
and nearshorewaters has led to some
destruction of other shrimp and finfish
Species.

COUNTRY

Industrial production in the country
has grown 50 per cent over the last few
years, but sincethereisno treatment
of the waste products before their
discharge, local environmental
degradation has occurred in the five
major industrial zones: Dhaka,
Chittagong, Narayanganj, Khulna and
Ghorasha. This, together withlack of
sewage treatment plants, hasresulted
in fish kills as well as occurrences of
toxic substances in fish and shrimp.

Since the introduction of HYVs by
farmers, the annual transport of pesti-
cides into the Bay of Bengal has been
estimated at 1800 t. There are few
studies on the impact of agrochemical
residues on fisheries, but toxic residues
have been recorded in both shell and
finfish.

Siltation has increased exponentially
over thelast century at the mouth of
the Ganga-Brahmaputra-Meghnariver
systems and has actively reshaped the
coastal and nearshore habitats, with
consequent impact on fisheries.

Changes in bottom topography,
increased turbidity and entrapment of
pollutants are someof the detrimental

effects.

Enlightened environmental lawsexist,
but enforcement is inadequate dueto
institutional, strategic and financia
drawbacks.

INDIA
Andhra Pradesh

Theannual use of pesticidesinAndhra
Pradesh exceeds 26,000t — athird of
the total used in India. Residues are
found in shrimp, bivalves, gastropods,
molluscs and fish. But considering the

amounts released, the concentrations
are surprisingly moderate.

It seems evident that the biomagnifica-
tion inthe tropics islower thanin cold
climates. One reason could be that

pesticides are voldtilized into the

atmosphere. A better understanding of

the relevant food chains and associated

conditionsconnected with pesticides in

atropica aquaticenvironmentis badly

needed. A very appropriate area for

such studies would be the Kolleru

Lake, located betweenthe deltasof the
Godavari and Krishna Rivers.

The marine environment in Andhra
Pradeshis till in agood condition and
no great threats to fisheries have been
identified.

West Benga

The Hugh Estuary in West Bengal is

probably one of the most polluted

estuariesin the world. Ninetysix facto-
ries manufacturing almost everything

producing hazardous wastes . paper,

pesticides, chioroakalis, alcohal,

yeast, rayon, cotton, thermal power,

vegetable ails, fertilizers, antibiotics
etc. — arenearby and discharge almost
half ahbillion litres of untreated wastes
into the estuary a day.

Comprehensive studies of the environ-
mental conditionsin the Ganga River
and Hugh Estuary were done in 1960

and 1988 and showed that chloride

concentrations and akalinity had
increased in the river during this
period, while oxygen had decreased.

But the nutrients hadincreased signifi-
cantly in the river and, surprisingly,

there were no major changes in the
chemical parameters in the estuary

during the same period. Regular flush-
ing by tidal water had evidently taken
al wastes out to sea and the estuary

itself had not changed significantly.

A look atthe statisticsfor fish catches
is &ill more intriguing. While the
catches in the Ganga had fallen, during
the period, and 100 speciesin it were
endangered, the catches inthe estuary
had increased from 7.5 t in 1960 to
24 tin 1980! Most of the increasewas
fromthe outer zoneof the estuary and
was not due only to increased fishing
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effort. Evidentlytheincreasedoadsof
nutriens in ~ outerzone hadbeen
beneficial to fish production!

Sewagdreatmenin Calcuttaprovides
anothesurprise Almost all municipal
waste collecteppasseghroughone or
two systemsof fish pondsbeforeit is
releasedinto the Hugh River. One
fishermen’'s cooperative makes
industrialwastewaterpasghroughan
ingenioussystemof ditcheswith dense
vegetation (water hyacinths and
Valesneria) to reduce the toxic
compoundsanduseghe treatedvater
to produce5 - 7t of fish withoutany
additions Of feed or fertilizers. By
refiningthismethodit will be possible
to producel 5-20t of fishperhectare.
Treatedwaste watelis alsoused for
irrigating and fertilizing gardensand
orchards.The incomefrom the fish
ponds, vegetables and fruit here
support,000. 3,000peopleon 65 ha.
The areawas earlier wasteland used
for waste disposal. Analyses for
mercury and pesticideresiduein the
flesh of fish grownin the ponds, as
well as of the bacterialcontents,are

well below WHO recommendations.

Thisstatds quiteheavilyindustrialized,
80 percentof its 12,000unitslocated
closeto the coastTherearealso2,200
tanneriesn the state,accountingfor
more than 80 per cent of India’s
leather production. The industrial
pollution is worst in the heavily
industrialized Madras area in the
north, with high concentrationsof
heavy metals foundin water and
sedimentsSurprisingly,theconcentra
tionsof metaldn seafoodarestill well
below healthlimits. Biomagnification

of toxinsevidently hasotherpathways
andpatternsthanin cold climates.

Bacterialcontaminatioof seawaters
most prominentin the coastalareas
around Madraskortourismdevelop
ment andtopreventealthhazardgo
the coastalpopulation,astudyshould
be madeof howto improvethe water

quality.

Thermal generation of electricity
(70 per centof the state’srequirements)
resultsin dischargeof fly ashslurry
and causesdamageto fisheries. The
environmentakffectsof nucleaiplants
(contributing10 per centof the state’s
electricity) arelittle knownandrequlre
more study.

Orissa

The marineenvironmentf Orissais

still inra good condition. Algal blooms

occuroccasionallybut arenottoxic to

marineorganismsA marinemonito-
ring programmewas startedin 1990

andbottomsamplesarecollectedin the

main river mouthstwice ayear. Rather
largeamountsof Hg and Phbhave been
found far from possible industrial

sourcesComplicatedcurrent patterns
evidentlytransporthese pollutantiong
distancesAnalysis of mercuryin fish
downstreanachloro-alkahiindustiyin

the RushikulyaEstuaryshowedvalues
well abovethelimit of 0.5 mg/kgw w.

recommendedy WHO.

In Chilika Lake in southernOrissa,
significantenvironmentatlegradation
hagtakenplace The main problemsre
the proliferationof weedsin the lake
and heavysiltation causinglecreased
waterexchangewith the sea.No signi
ficant changein fish catcheshasyet
beendemonstratedbut anincreasein
freshwaterspecieshas beenobserved.

INDONESI

The west coastof Sumateraadjacent
to the Bay of Bengal,is still rather
unpolluted.However, somepartsof its
east coast, facingthe Straits of
Malacca, show a deterioratedwater
quality dueto industrialandmunicipal
wastes. Organic compounds, heavy
metals and coliform bacteriaoften

exceednationalstandardgor bathing

andswimmingas well asfor the health

of marineorganismsandmariculture.

The concentrations of leadand

cadmiuminthe tissueof molluscs have
sometimes exceeded environmental
standards.

Theconcentrationf hydrocarbongn

the Straits alsosometimesexceedthe
limit formarineorganismsThe heavy
useof the straitsby oil tankersevidently
has a negativeimpacton the water
quality. Therehaverecentlybeerseveral
largeoil spillsinthe Straitsof Malacca
asaresultof oil tankeraccidents.

MALAYSIA

Municipal sewage discharges and
wastesfrom piggeriesaccountedfor

considerable bacterigontamination
of the coastalwatersof the westcoast
of peninsularMalaysia.The bulk of

the analyzed samplesare above the

limits for recreationalpurposes.

Ibrbid water and sedimentation
consequertb badlandmanagemeris

another coastal problem and this

probably causes more damage to

fisheriesthanbacteriatontamination.
The diminished light penetration
reducegrimary production.recent
study of the rivers in peninsular
Malaysiashowedhatabout50 percent

of theriverswere heavilypollutedand

10 per cent moderatelyolluted.

Oil and grease inthe marine
environment, particularly in the
southern states, also exceed the
standardfior marine aquaticesources.
High concentrationf heavy metals
are found in most rivers and coastal
waters. Fortunatelythe biomagnifi-
cationis insignificantandall samples
of residuesn fish andmolluscsarewell
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THE ENVIRONMENT’'S

EFFECT

ON THE FISHERIES OF THE BAY

COUNTR

under hedlth limits. The same is true
for pesticide residues.

Red tide is often reported from the
Malaysian coasts but only innocuous
genera likeNoctiluca havebloomed on
the west coast. Horneiia marina,
however, has caused fish and shrimp
kills in Johore in the south and PSP
has been reported from Sabah. The
situation needs to be watched.

MALDIVES

Fisheries-related environmental threats
in the Maldives are of two types:

_  those caused by landbased
activities, and

— those caused by resource

exploitation.

Sewage disposal is perhaps the greatest
landbased threat in the densely
populated idands. Septic tank leaks
destroy the groundwater, the only
sourceof freshwater, and lack of space
makes it impossible to construct
sewage treatment plants. The only
practical solution is to discharge the
sewageinto the sea, but this endangers
the cord reefs and marine water
quality. Water currents, wave action
and other water movements however,
may act as mitigating factors.

Reclamation of reef flatsleads to the
renewable fish resource being lost
forever and an end to the production
of coral, aguarium fish, giant clam,
bait fish and any other commercially
valuable resource.

Dredging and habour constructions
cause sedimentation and turbid water
that can kill coral and change fish
Species composition.

However, while corad- and sand-
mining, land reclamation and sewage
discharges cause local environmental
degradationin the Maldives, they have
negligible effects on the deep reef
habitats and open sea — the grounds
for commercia fishing. Thereare also
no other obvious threats to the open
water fisheries. Reef associated
organisms aone are susceptible to
overexploitation.

SHRI LANKA

Insufficient information is available
for the marine environmental situation
to be properly assessed, but it would
seem that the open sea is till not
affected very much by pollution.
However, the Colombo municipality
discharges sewage into the sea, and
signs of ail pollution are aso seen
along the southern beaches in the
increased occurrence of tar balls. Some
lagoons and estuaries have been
damaged by overfishing, sedimentation
and other types of environmental
degradation. The main marine
problem is coral mining that has
degraded many coral reefs along the
coasts and caused severe local erosion.

Industrial discharges have been
detrimental to fisheriesinthe Lunawa
Lagoon, south of Colombo, where
thereare regular fish kifis and the fish
has atainted taste. Fish killshave also
been reported from the Kelani River
due to ammonia discharges from the
Embilipitiya pulp and paper mill.
Irrigation schemes have diverted
freshwater to some lagoons in the
south, such as Kalametiya and
Rekewa, significantly reducing the
production of shrimp and fish.

Most industries in Shri Lanka are
situated in the Greater Colombo area
and few of them have in-house waste
treatment facilities. The industrial

zones established under the Greater
Colombo Economic Commission,

however, have been provided with
central waste treatment facilities that
are regularly monitored. New indus-
trial activities are being licensed only
if they meet the termsof the National

Environmental Act, which requires
installation of treatment facilities.

Unplanned utilization of coastal
resources, in municipal, agricultural
and tourism devel opment, have caused
loca pollution and sedimentation
problems. Theuse of pesticidesis high
in Shri Lanka but the environmental
impacts have not been studied.

Shri Lankais fairlywell equipped with
legal provisions to protect the marine
environment, but these have hitherto
been inadequately enforced. NGOs
play a vital role in the island,
mobilizing people’s participation in
improving the environment. This
growing awareness among the general
public is probably the best way of
monitoring the environment and
ensuring the enforcement of laws
which protect it.

THAILAND

Tin mining used to be done on avery
large scae along the west coast of
Thailand. Phuket accounted for
10 per cent of the world production.
But low international prices have now
reduced these activities considerably.
Any new increase in tin mining
activities along the Andaman coast in
Thailand could have serious impacts
on fish production.

Urban development and the tourist
industry have caused increased |oads of
organic compounds and bacterial
contamination of coastal waters,
especidly along the southern coasts
and around Phuket. The northern
coasts are dill rather clean. The
Andaman Seais still rather unpolluted
and clean, compared to conditionsin
the Gulf of Thailand.
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Pollution problems in the Bay — and some remedies for them

Couniry Problem (as prioritized) Remedy

Bangladesh  Dumping of untreated sewage into rivers, estuaries and neritic |  Promote quality research relating to
walers, cnvironmenial issues. |
Destruction of mangrove and other lorests.

Siltation causing turbid water and leading to formation of Creation of dun bases.

sandbars and closure of estuary mouths, ElAs should be made before
Discharge of industrial effluents of various origins. implementation of activities
Overfishing — capture fisheries and shrimp seed collection. which might effect the environment.
Release of agrochemicals — fertilizers and pesticides. n

India Dumping of untreated sewage into rivers, estuaries and neritic authorized.
waters,

Discharge of industrial effluents of various origins. Common standards for different aquatic
Siltation causing turbid water and leading to formation of envirgnments should be introduced.
~sandbars and closure of estuary mouths.,

Release of agrochemicals — fertilizers and pesticides. “mi‘ﬂm“ﬁw
Aquaculture practices causing environmental degradation.

Pollution, generated by power plants. SRR Sorn o T P
Solid waste disposal in aquatic ecosystems. Exchange of personnel information
Overfishing — capture fisheries and shrimp seed collection. should be encouraged, particularly
Destruction of marine habitats, such as coral reefs, mangroves amongst the countries of the

and seagrass beds, BOB region.

Indonesia Oil, sewage and pesticide pollution. "] Better data collection analysis
Mangrove, coral reel and sea grass destruction. Sea water standards.
Overexploitation, Waste recycling.

Malzysia Sewage, oil and siltation pollution and agro-industrial waste. Waste disposal guidelines
Overexploitation. Resource use planning base on

Thailand Sewage pollution, sustainable use.

Mangrove, coral reef and sea grass destruction.. Education and communmnity
Siltation and agro-industrial waste. involvement.
Over-exploitation, Legislation and enforcement.

Maldives Coral mining. x Education and awareness.
Sewage/industrial/aquaculture and agriculture discharges. Strict enforcement of laws.

Solid waste disposal. Feasibility studies on locations

Overexploitation of marine living resources. available for sand mining.

Lt on/siltation. Smpnummw -
disposal plan proposal in critical areas.

Sand mining. Improving existing sewage farms

Dredging. and better management.

Construction of unplanned structures on the coast. Improve collection/handling systems

Mangrove destruction, of solid waste.

il pollution. Establish suitable land fill sites.
Control land filling.

Shri Lanka  Coral mining. mmmhhmsv
Sewage/industrial/aquaculture agriculture discharges. Develop management SR
Solid waste disposal. o« Remove subsidies on boats and gear,

Control over destructive fishing methods.

E::immutmhmdmumlhm. Stebt onforcemént of Tosest ‘ordinance.

MT i Rehabilitation of mangroves,

8 i . Water quality monitoring in chronic
Over exploitation of marine living resources, areas of oil pollution.
Land reclamation/siltation. Implementation of coastal zone
Oil pollution. management plan.
Dredging. Guidelines for resort development.
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BIOINDICATORS.

A simple inexpensive way of monitoring water quality

Bioindicators are a great help in
monitoringthe environment, having as
they do many advantages over
chemical analysis.

For instance, if achemical plant has
been cleaning containers and vessels
before the summer vacation and
discharging the waste into ariver at
four in the morning, thereis no chance
of revealingsuch acrime with chemica
analysis, as the toxic discharge would
be far downstream or diluted by the
time any tests are made. A biological
sample, upstream and downstream the
discharge, would provide a fair
indication of what had happened.
Butif you put out alittle basket with
water moss, Fontinalis antipyretica,
upstream and downstream the
industry, it will provide the best chance
of prosecuting the owner of the
industry for endangering fish and
thirsty cattle with toxic water, because
the water moss would take up
significant amounts of the toxic
compound even if the compound had
been diluted by then. By comparing the
extent of the poison in the Fontinalis
upstream and downstream there
would be scientific proof acceptablein
a courtroom!

Another advantage with biomomtoring
is that it provides information about
the biologica significance of the
damage. Chemical analyses only
indirectly measure biological dangers.
What worrieshumans is whether they
will get sick from eating, drinking or
breathing aparticular substance, and
not whether concentrations of
dangerous compounds are above or
below certain recommended values.
Sometimes chemical values can be very
high, but thetoxic substances may not
be biologically available and would
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thus be innocuous. In other cases, the
concentrations could be below the
detection limit of sophisticated
anaytica instruments, yet the water
could be dangerous to organisms and
humans. A striking example of thisis
mercury.

The highest measured values of
mercury inwater and sediments were
found in small rivers in amining area
of central Sweden, Bergslagen, but the
fish living there had very low values or
no mercury at al intheir flesh. The
reason was that the mercury was
blocked by the selenium found in the
water and was, thus, not biologicaly
available. After Swedenbanned the use
of mercury andits dischargeinto air or
water, concentrations were often found
to be under detection limits in water
and sediments in most parts of the
country. But, to the great surprise of
the authorities, the concentrations in
freshwater fish have increased
substantially inthelast few years and
many mothers who'veincludedfishin
their diet during pregnancy have
unexpectedly borne retarded children.
It turned out that it was not the
amounts of mercury that had changed
but its bioavailability. The acid fallout
in Scandinavia from industries in
central and eastern Europe has
changed the chemical and biological
processesin the soil and water in such
away that mercury is now much more
available to organisms that it was
before. The position is now so bad that
women in the fertile age group in
Sweden aretold not to eat freshwater
fish atal. Thisisvery unfortunate, as
fish is otherwise a very heathy and
appropriate food during pregnancy.

Two other problems with chemical
analysis are the enormous number of

different substances that have already
been dischargedinto water andair, and
the high cost of analysis. About
2.5 million new chemical substances
have been producedthis century and
every year 200,000 new chemicasare
synthesized in laboratories, of which
about 500 are introduced into the
market. Most of them are beneficial to
society, but many constitute potential
threats to human health and to the
environment. But when a single
chemical anaysis of some of the
substances could cost up to US $ 2,000
and, in some cases, could be made only
in fewer than ten laboratories in the
world, then the only option is
biomomtonng and theuse of bioassay
techniques.

A good example of the bioassay
technique is the use of the
harpactocoid crustacean Nitocra
spinosa that has been developed by
Sweden’s Bengt-Erik Bengtsson. This
method is now being tested fortropical

conditions at the AIT in Bangkok.

Nitocra, which can livein freshwater,

brackishwater and seawater, is very
easy to cultivate. But it isalittle bit too
hardy and resistantto be useful to test
natural conditionsin temperate waters.

It seemsto be more sensitiveintropical

climates and hasturned out to be very
useful for testing effluents from
industries. By simply addingsuspected
water to acontainer with Nitocra and
seeing if the crustaceans survive, you
can quickly tell if the water is biologi-
cally dangerous or not. You do not

need to know anything about the
chemical composition or structural

formulas of the compounds and you
do not need to pay for expensive
analyses.

Hydropsyche angustipennisis another
good natural bioindicator and of atype
more likely to be prevaent in the
tropical environment. The caddis fly
family, Hydropsychidae, have larva
stages that spin webs to catch their
feed. Most specieslivein streamsand
rivers and can be found dl over the
world. When the water is polluted, the
larvae lose their ability to coordinate
properly and the meshes of their webs
become irregular. A fascinating
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discovery was that heavy metals gave
onetype of deviation and chlorinated
organic compounds and pesticides
another.

It has been found that when these
small primitive creatures are unable to
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coordinate their movements properly,
it has been dueto some substances in
the water that have caused them brain
damage. You do not need much
imagination to realize what could
happen to humans who drink this
water or use it to prepare food. This

Aduit Caddis fly.
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little creature tells you better than a
long list from chemical analysis
whether a particular water is
fit for human consumption or
not. Even politicians and indus
trialists would be convinced by
pictures of the consequences to
Hydropsychidae.

Another valuable tool in making a
quick assessment of water qualityisits
phytoplankton composition. For
scientific research the biomass should
be analyzed, but for a quick appraisal

a net sample is adequate. By
identifying the species composition and
judging from the dominant species as
well as the presence/absence of other
species, it is possible to arrive at
reasonable conclusions about the
quality of the water. Melosfra helvetica
in apristine lake becomes substituted
by M. idandica when nutrients increase
andby M. granulata whenthelakeis
eutrophic. In hypereutrophic/saprobic
conditions, monocultures  of
chlorococcal greenalgee often develop.
And the dominance of the different
aga groupsalso provide information
_ Dinophyceae, for instance, is found
inlakes only if they havealow carbon
and high acid content.

Finaly, fishing with survey netsgives
agood picture of what has happened
during the last few years in the lake.
Isthe species composition norma? Is
the size distribution normal or do yon
find too many small/too many hig
fish? Have dl species been able to
spawn in the last few years?

The otohites in the organs of
equilibrium are of specia interest.
They can becompared to tachographs
in cars or the black boxes in
aeroplanes. By studyingthem, theage
aswell as the whole life history of the
fish can be reveded. A case of
temporary damage to a lake in
Germany years previoudly, following
an industrial discharge, was proved
and dated by the help of otolites in
its fish.

SH.



Where have all the
BIG crab gone?

by Pradit Chonchuenchob and Suparp Pripanapong
(Coastal Aquaculture Station (DOF), Ranong, Thailand)

The fisherfolk in Ranong, a coastal
province of southern Thailand on the
Andaman Sea, have fished for mud
crab (Scylla serrata) for generations
using crab liftnets (along bamboo pole
with acircular net containing bait at
the bottom — see illustration). These
nets are efficient and inexpensive, but
they do have afew disadvantages. In
1987, a Bay of Bengal Programme
(BOBP)-assisted extension project in
Ranong had discussions with the

fisherfolk and identified the
disadvantages as.
—  Only one crab being caught at
atime;

_  Thecrabliftnets needing to be
watched continuously; and
_ The fishermen needing to be
dert al thetime, lest the crab
escape.
The project therefore decided to
introduce a trap (new to Ranong)
which had shown successelsewhere in
Thailand. These traps, made of metal
framesand covered with netting have,
unlike the liftnets, the potential to
catch several crab at atime. They are
collapsible and fisherfolk can carry

<« |

several of them in their boats (see
illustration). Reaching the fishing
ground, the traps are left on the
bottom for acouple of hourswith bait
to snare the crab.

Fisherfolk were trained to construct the
traps andto use them. They wereeven
provided credit to buy the materialsto
fabricatethem. But for several reasons,

the extension effort did not do well.

The fisherfolk had not been well

selected, their training was insufficient
and it wasfelt that the cheap credit was
actually working against the success.

The project then modified its approach
and what had been aproblem in 1987
turned around {0 be asuccesshy 1989.
In fact, it got so successful that traders
and middlemen began to give
fisherfolk advances to make and
deploy, more traps. Under normal

circumstances thiswould havebeen an
appropriate time for the project to pat
itself on the back for ajob well done
and move on to fresh pastures, as it
were. But not al stories have a
comfortable ending. The fisherfolk
andthe project, more the latter, started
to noticethat avery large number of

very small size crab were being caught
and sold. And, this was worrying.

When only small crab are caught it

either means that the fisherfolk for

some reason want them small and are
targeting them, or that only the small

ones are around. In ether case, it is
necessary to make sure that thereis a
healthy crab resource around to fish.

And that isexactly what theproject set

out to do. Onthe one hand it stopped

extending and promoting thenew crab
traps and, on the other, it started

investigating the resource to learnmore
about it. The fmdings, at this stage, do

not lead to firm conclusionsand there
is need for further investigations.

The mud crab fishery

Mudcrab live considerable and critical
portions Of their lives in and around
mangroves. Ranong Province hasone
of the most extensive concentrations of
mangroves in the Asia-Pacific region,
with the Department of Forestry
estimating the extent at about
225 sg km, in spite of a 10 per cent
decrease over the last decade. Given
theimportance of mangroves to fishe-
ries and to the physical integrity of
coastal systems, considerable effort is
being takento protect the mangroves.
So there is some assurance that the
mud crab habitat is being preserved.

While mud crabfishing isprevalent dll
along the coast of Ranong, it is
concentrated in the two southern
districts of Muang and Kapur where
the mangroves flourish (see map).
Most of the twenty landing sites
identified by the project are
concentrated in these two districts. The
fishery is an all-year one but has a
strong seasonal pesk, from April to
June, which also happens to be the
beginning of the monsoon season.
Fisherfolk spend most of their time
during the peak season fishing for
crab. But it is not the only thing they
do. They undertake other kinds of
fishing, even some agriculture and
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horticulture, and these other activities
become more important in the
off-season.

The common gear are the crab hiftnet
and now the metal trap. Fisherfolk
concentrate on fishing for crab during
a few days before and after each
spring tide, which adds up to about
10-12 days amonth. Each fisherman
setsout in hisboat and usually deploys
15- 20 units of either gear.

The market for crab

The fisherfolk sdll their crab live to
dealers and traders at the landing sites.
On landing, the crab are graded into
three categories

— Smal crab (less than
200 g/crab)

_  Big crab (over 200 g/crab)

—  Gravid female crab

The market demand s strong for the
big crab and for the gravid females,
which are considered delicacies.
However, there does seem to be a
demand for small crab for culture,
particularly in Surat Thani on theeast
coast of Thailand. Small crab are also
sold for local consumption. Thiskind
of amarket demand poses adilemma
for the fisherfolk. While they may
readlize that Overfishing and, in
particular, removing too many small
crab from the resource may affect their
resource, and its future, the tradeoff
is a difficult choice, because they
would haveto foregotheir income and

seek alternative sources of income.. |

Understanding the resource

The extension project, late in 1990,
decided to sample the data of crab
landings. From December 1990 to
December 1991, the landings of crab
were recorded at 15 landing sites
(selected out of the 20, for their
importance and contribution) on a
daily basis. This was done after the
tradershad sorted the crab by size, and
generated only gross figures. Further,
threelanding sites, one each in Muang,
Kapur and Laun Districts, were visited
one day each month and, after sorting,
100 ‘smdl’ and 50 ‘hig’ crab were
selected for detailed investigation.

Based on the data, the total landing in
1991 was estimated' to be 165 t. When
landings were charted on a monthly
basis (see Figure 1 overleat) the
seasona peaking of the catch in April-
June was obvious. The highest landing
was in June (20 t), the lowest in
November (5 t).

In analyzingthe dataon the size of the
crab, the smallest crab sampled had a
carapace width (CW) of 5.4 cm and
weighed 30 g, whilethe largest had a
CW of 14.5 cm and weighed 770 g.
When the sampled crab were sorted
into ten size classes (5-6, 6-7, 7-8,

14-15 cm), the picture that emerged

Map of sampling location
in Ranong Province.




Fig. 1 Monthly landing dats of mud crab in Ranong.
Thailand. Bar represants totsl monthly landing,
while — represents landing data of large crab
fweigh = X0gm| end — repressnts landing data
of small crab (weigh < 200 gm.
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(see Figure 2) suggested that over 90
per cent of the crab landed fell into the
7-11 cm CW category. For theRanong
area, the estimated maximum size
for mud crab is about 17 cm CW
(Cheewasedtham, 1990), but our
present study shows that sizes beyond
12 cm ae very rare or negligible
(0.6 per cent). Only 16 per cent are
matureones, and they are primarily of
the 11-12cm size or justmatured ones,
thereare hardly any older and bigger
crab. Where are they? Have they
declined because of overfishing?Isthe
existing fishery targeting for the
smaller sizes only? Or, are the large
mud crab living in some other area?
More studies are needed to answer
these questions.

Sexua maturity

Looking at the sexua maturity of the
crab landed adds to the information
gathered on the sizes landed. The
smallest ovigerous mud crab foundin
the sample had aCW of 8.2 cm and
weighed 95 ¢. However, anaysis
suggested that, in the Ranong region,
mud crab become sexualy mature
whenthey reach a CW of 10-11 cm,
on the average. Given this, Figure 2
shows that nearly 84 per cent of the
catch landed consists of sexualy
immature crab. Further, the data
suggests that 41.3 per cent of the
female crab landed are sexualy
immature and do not get achanceto
spawn before entering the fishery.

The data from a UNDP/UNESCO
study (1986) suggests that the highest
mean Gonad/Somatic Index (GSI)

vaue for femae crab occurred in
September (see Figure 3). If’ the (iS!

values are read along with the catch
data by sex, some interesting conclu-
sions can be reached. The number of
female crabcaught gradually decreased
from August to January. The ratio of
female to male crab in the catch was
lowest in October and Noyember.

Supporting this fmding was the fact
that it was during this period that the
numbers of berried females caught in
the offshore trawl fishery increased,
suggesting that the female crab move
out of the mangrove area to the
offshore region, to spawn, between
October and December.,

Conclusions & recommendations

Keeping inmind the preliminary nature
of the study, it is difficult to cometo

firm conclusions. However, some
trends and tendencies seem clear.
There does seem to be atendency to
fish for smaller and immature crabin
Ranong. The fact that a large
proportion of the females caught are
immature and also the fact that gravid
females are preferred by the market is
a concern.

Can we say that the crabresource is at
risk of being overfished? The dataand
our understanding at the end of the
study cannot lead us to such a
conclusion, but the concerns are there
andthereisno doubt that the resource
needsto be studied in detail. Andthe
Department of Fisheries, through the
Coastal Aquaculture Station in
Ranong, is committed to continuing
the study in order to give guidanceto
the fishery in the future.

Based on the trends noticed, even
without the more detailed study to
follow, some recommendations can be
made, and these are:

_ Thereis a needto strengthenthe
protection and conservation of
mangroves not only to sustain
forestry production but also
fishery production.

_ Extension, training and
motivation programmes for
fisherfolk are neccessary to limit
and reduce destructive fishery
methods and to ensure that
undersized andimmature crab are
not caught. Regulations to ban
the catching of and, even more
importantly, trading of crab
below 10 cm CW (except
specifically for culturing) need to
be considered.

_ Fisherfolk should be encouraged
to either release undersized crab
or take up culture activities to
growout the crab to reasonable
size, which would also earn them
more.

— Regulations to prohibit capture
and holding of gravid females
during the spawning season
should be considered, while
simultaneously educating the
consumers of the dangers of their
preferencefor gravid female crab.

— Regular and long-term monito-
ring of the mud crab population
needs to be undertaken to guide
the fishery and to enable fisher-
folk to manage the resource ina
sustainable manner.
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Fig. 1 Monthly lending dats of mud crab in Ranong.
Thailand. Bar represents total monthly landing,
while — represents landing dots of large crab
iwsigh > X0gm| and = represents landing data
of small crab (weigh < 200 gm).
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(see Figure 2) suggested that over 90
per cent of the crab landed fell into the
7-11 cm CW category. For the Ranong
area, the estimated maximum size
for mud crab is about 17 cm CW
(Cheewasedtham, 1990), but our
present study shows that sizes beyond
12 cm ae very rare or negligible
(0.6 per cent). Only 16 per cent are
matureones, and they are primarily of
the 11-12cm size or justmatured ones,
thereare hardly any older and bigger
crab. Where are they? Have they
declined because of overfishing?Isthe
existing fishery targeting for the
smaller sizes only? Or, are the large
mud crab living in some other area?
More studies are needed to answer
these questions.

Sexua maturity

Looking at the sexua maturity of the
crab landed adds to the information
gathered on the sizes landed. The
smallest ovigerous mud crab found in
the sample had a CW of 8.2 cm and
weighed 95 ¢. However, anaysis
suggested that, in the Ranong region,
mud crab become sexualy mature
whenthey reach a CW of 10-11 cm,
on the average. Given this, Figure 2
shows that nearly 84 per cent of the
catch landed consists of sexualy
immature crab. Further, the data
suggests that 41.3 per cent of the
female crab landed are sexualy
immature and do not get achanceto
spawn before entering the fishery.

The data from a UNDP/UNESCO
study (1986) suggests that the highest
mean Gonad/Somatic Index (OS!)
value for female crab occurred in
September (see Figure 3). If’ the OS!
values are read along with the catch
data by sex, some interesting conclu-
sions can be reached. The number of
female crabcaught gradually decreased
from August to January. The ratio of
female to male crab in the catch was
lowest in October and November.

Supporting this finding was the fact
that it was during this period that the
numbers of berried females caught in
the offshore trawl fishery increased,
suggesting that the female crab move
out of the mangrove area to the
offshore region, to spawn, between
October and December.,

Conclusions & recommendations

Keeping inmind thepreliminary nature
of the study, it is difficult to cometo

firm conclusions. However, some
trends and tendencies seem clear.
There does seem to be atendency to
fish for smaller and immature crabin
Ranong. The fact that a large
proportion of the females caught are
immature and also the fact that gravid
females are preferred by the market is
a concern.

Can we say that the crab resource isat
risk of being overfished? The data and
our understanding at the end of the
study cannot lead us to such a
conclusion, but the concerns are there
andthere isno doubt that the resource
needs to be studied in detail. Andthe
Department of Fisheries, through the
Coastal Aquaculture Station in
Ranong, is committed to continuing
the study in order to give guidanceto
the fishery inthe future.

Based on the trends noticed, even
without the more detailed study to
follow, somerecommendations can be
made, and these are:

_ Thereis aneedto strengthenthe
protection and conservation of
mangroves not only to sustain
forestry production but also
fishery production.

— Extension, training and
motivation programmes for
fisherfolk are neccessary to limit
and reduce destructive fishery
methods and to ensure that
undersized andimmature crab are
not caught. Regulations to ban
the catching of and, even more
importantly, trading of crab
below 10 cm CW (except
specifically for culturing) need to
be considered.

_ Fisherfolk should be encouraged
to either release undersized crab
or take up culture activities to
growout the crab to reasonable
size, which would also earn them
more.

— Regulations to prohibit capture
and holding of gravid females
during the spawning season
should be considered, while
simultaneously educating the
consumers of the dangers of their
preference for gravid female crab.

— Regular and long-term monito-
ring of the mud crab population
needs to be undertaken to guide
the fishery and to enable fisher-
folk to manage the resource in a
sustainable manner.
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THE DOLPHIN ISSUE

IN SHRI

LANKA

New study puts it. in a better perspective

by Ledie Joseph* and Pauline Dayaratne**

Shri Lanka, labelled a dolphin-killing nation and accused
of catching nearly 60,000 dolphin ayear, may, in fact, be
catching no more than 5200 dolphin ayear. This estimate,
the lowest ever, isrevealed inthe most comprehensive study
undertaken of what has become amajor environmental issue
in Shri Lankain recent years. That the incidental catches
of dolphins and small whales in Shri Lanka's marine
fisheries has become a serious, environmental issue is not
surprising, considering the recent international concern over
incidental catches of cetaceans, other marine mammals and
other nontarget speciesin many different fishing operations
around the world.

Incidental catching of dolphin during commercia fishing
operationsin Shri Lankahas along history, with available
literature dating back to the late 19th Century. A targeted
fishery, by harpooning, has alsobeenreported incertainaress.

A number of studies during the last decade, by local as well
as foreign researchersin Shri Lanka, have provided estimates
ranging from 8000 to 60,000 dolphin caught ayear. Almost
al these studieswere confined to sampling of dolphincatches
at afew fishlanding centres for short periods of time., The
catch rates thus obtained were simply multiplied by the total
number of motorized craft in the island to yield annual
estimates. There was no allowance made for seasonality of
fishing (fishing effort), regiona differences, in relative
abundance of dolphin, categories of craft-gear combination
associated with dolphin catching or landing etc. Despitethese
limitations, the highest estimates have received much
international exposure, resulting in Shri Lanka being
identified as one of the main dolphin-killing nations. Local
journalists and environmentalists have been quick to
sensationalize this.

Objectives of study

Shri Lanka has a very large component of pelagic drift-
netting in her small-scale fisheries, both in the inshore and
offshore ranges of her EEZ. The country has also launched
an ambitious development programme to expand her
offshore/deep sea fisherieswith an emphasison driftnetting
and longlining. The Ministry of Fisheries was, therefore,
much concerned over the dolphinissue and requested the
Bay of Benga Programme's (BOBP) assistance for a
comprehensive study of the dolphin catch. BOBP funded,
and provided technical support to, aone-year study carried
out by the National Aquatic Resources Agency (NARA),
which focussed on these objectives

* BOBP Consultant
**  Director, National Aquatic Resources Agency
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— Edtimation of the total number of dolphin caught
around Shri Lanka.

—Assessment of the economic importance of dolphin
catches to fisherfolk and consumers.

—  Assessment of attitudesand perceptions of fisherfolk,
traders, consumers and nonconsumers, to capture
and utilization of dolphin.

Methodology

The bioeconomic component of the study was conducted
by NARA with theassistance of seven trained datacollectors
deployed around the idand, except inthe strife-tornNorth.
Some were even provided with motor cycles to facilitate
travel to remoteareas. Basedon aframesurvey, the detailed
informationon the number and typeof craft associated with
dolphin catching or landing, their fish catch, income and
operational expenditure, dolphin catch by species etc. were
collected, according to a designed sampling programme
which was executed at 14 selected stations around the
country. The work of the data collectors was closely
supervised by NARA and BOBP staff.

The socioeconomic component of the study was conducted
by the Lanka Market Research Bureau (LMRB) with close
supervision and coordination by NARA/BOBP.
Consideringthe need for in-depthand quantified informa:
tion, both quantitative and qualitative surveys were

Spinner Dolphin
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undertaken, face-to-faceinterviews conducted and structured
questionnaires answered. Fishermen, tradergretailers,
consumers/nonconsumers and agency officials, Government
officias, environmentalists andjournalists were interviewed.

Dolphin catch data

The seven data collectors spent 1547 mandays in the field,
each averaging over 18 sampling-days amonth. Therewere
eight species of dolphin and six species of small whale
amongst the 2791 animal's encountered during the study (see
Table 1). These were either found entangled in the driftnet

Table 1. Overall species composition of
dolphin landed around Shn Lanka.

Species Male  Female  MIF Total  Percentage
Spinner Dolphin

Stenefla longirostris 824 683 114 1621 58.1.
Striped Dolphin

S. coeruleoalba 106 89 05 20 72
Bottlenose Dolphin

Tur si opssp. 118 % 19 235 84
Risso's Dolphin

Grampusgriseus 67 51 05 123 a4
Spotted Dolphin

S. attenuata 110 62 2 193 6.9
Roughtoothed Dolphin

Steno bredanensis 2 14 - K 13
Fraser's Dolphin

Lagenodelphis hosei 09 06 - 15 05
Common Dolphin

Delphinus delphis 03 - — 03 01
Melon-headed Whale

Peponoceph,ala electra 4 30 02 73 26
Dwarf SpermWhale

Kogia simus 09 07 - 16 05
Pygmy Killer Whale

Feresaattenuata 29 2 - 50 18
FalseKiller Whale

Psendocra crassidens 19 09 0% 3 12
Pygmy Sperm Whale

Kogia breviceps il 04 0 16 05
Southern Bottlenose Whale

Hyperoodon planifrons 02 01 - 03 01
Unidentified — — 175 175 6.3
TOTAL 1369 1075 347 2791 100

operated for tunaand shark or harpooned. Five species of
dolphin — the Spinner, Striped, Bottlenose, Risso’'s and
Spotted Dolphin — madeup over 85 per cent of thecatch,
with the Spinner Dolphin morethan half of it. The overall
sex ratio showed apreponderance of males over femaes
in amost al the species.

Dolphin accidentally entangled in the large-mesh driftnet
wereobserved at practically all the sampling stations, but
harpooned dolphinwere found only in four sampling sites
— Negombo (west), Beruwala (southwest), Mirissa and
Dondra(south). The harpooned dolphin comprised 31 per
cent of the total number of dolphin recorded as caught,
with 8 per cent of them from Mirissa. The species
composition of harpooned and entangled dolphin from
Mirissa and Beruwala showed some interesting differences.
For instance
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— Spinner and Spotted Dolphin were better
represented amongst the harpooned dolphin
compared to entangled ones.

_  Striped andRisso’s Dolphin were better represented
amongst entangled dolphin compared to harpooned
Ones.

—  Smadl whale specieswere predominant amongst the
entangled.

— Bottlenose Dolphin was equally represented amongst
both groups.

Harpooningdolphin for longline bait has been a tradition
among fishermen in the Mirissa and Dondra aress, long
before the driftnet fishery for tuna came into existence.
Fishermen generallyresort to harpooning during poor tuna
fishing tripsand it oftenoccurs on their return trips, closer

to the coast. Therefore, the differences mentioned above
could well reflect spatial differencesin relative abundance
of various species.

Which craft land dolphin?
In 1992, in Shri Lanka, 25,589 fishingcraft have reportedly
engaged in fishing activities. These were grouped into

Clifi with inboard eoajaes.

Multiday craft of over 1L m 118
Multiday craft of 10-11 m 1,083
Day boatsof 9 m 1,258
Subtotal: 2,459
Craft with outboard motors
5-6 mFRP craft 7,004
Traditional craft 1,749
Subtotal: 8,753
No.motorized traditional craft 14371
Total: 25,589

The nonmotorized traditional craft and craft with outboard
motors generally fish inshore, up to 8-10 n milesof the coast.
Using a variety of fishing methods they target small to
medium size pelagic and demersal resources. All the inboard
engine craft of 10 m and above conduct largemesh driftnet
fishing, drift-longlining and trolling for tuna, shark and
billfish. These multiday craft may spend 5-10 days at sea
during fishing operations, venturing over 100 n miles
offshore. Day-boats of 9Im arelargely engaged in largemesh
driftnet-cum-drift-longlining, but some engage seasonally
in other fishing methods. Exact numbers in each fishery,
during different seasons, are not known.

All the dolphin encountered during the study were landed
by inboard engine craft; 27 per cent by the3.5 GT day-boats,
67 per cent by the medium-sized (10-il m) multiday craft
and 6 per cent by the larger (over 11 m) multiday craft. The
species composition of dolphin obtained by coastal day-
boats and the offshore boats showed differences, with the
Spinner Dolphin represented morein theday-boat catches,
whereas the Bottlenose, Striped, Risso's and Spotted
Dolphins and the small whalewere better represented in the
catches of offshore boats. Asin the case of the differences
between harpooned and entangled dolphin, these
differences could also reflect differences in relative
abundance of dolphin between different fishing ranges.
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Dolphin catch rates

The monthly mean catch rate (catch per boat per day)
determined for the different subareas showed aremarkable
similarity: apeak catch rateinthe Nov.-Jan. period followed
by adecline, and asecondary peak (March-April) in some
areas. This is shown in Figure 1, which aso clearly
emphasizes the importance of harpooned dolphin to the
overall catch ratein the South. Thepeak catch rateperiods
for dolphinare lean seasons for tunain the driftnet fishery.
This seasonal variation in catch rate wassimilar in different
craft types as well as between entangled and harpooned
dolphin.

Estimation of all-isand catch

Over 40 per cent of the inboard enginecraft operating during
1992 were located at the 14 landing sites sampled by the data
collectors. For purposes of estimating an al-island catch,
the coastal area of theislandwas divided into eight subareas
(Figure 2). Dolphin catches were estimated on a monthly
basis for different subareas. In each month, the dolphin
catch rate and the fishing effort (number of boats landing)
established for each craft category (day-boat, 10-11 m
multiday boat and lim multiday boat) were utilized to
estimate monthly dolphin catch for each subarea. The
multiday fishing craft averaged about 20 sea days and
13 fishing days per month, while the day-boats averaged
20 fishing days. Differences inthe number of days were small
between subareas; so were the monthly variations within
subareas. Harpooning for dolphin took place even on
nonfishing sea days. The number of fishing/sea days,
multiday - and day-craft were estimated by interviewing
fishermen in each subarea every month, and the estimate
of the total fishery effort was increased by 10 per cent, to
avoid any underestimation. This method of calculation

Fig. 2. Sampling sites of the dolphin study

Trrcomdkee
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Seasonal variation in dolphin catch rates
(south coast)

Fig 1.
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greatly reduces the bias (positive or negative) inherent in
applying a single annual dolphin catch rateto the whole

isand and the fishing effort without allowing for seasonal
variations.

The estimated dolphin catch in Shri Lanka ~ for 1992 is 5181
(about 3000 of one species and approximately 170 of each
of the other 13 species — see Table 2). How does this
estimate compare with the previous ones? For one thing,
it is the lowest estimate made so far. But the study leading
to it is also the most comprehensive undertaken so far. A
summaryof information on studies leading to dl previous
estimates is presented in Table 3. It has also been reported
that preliminary estimatesby NARA of dolphin catches by
the 1im Abu Dhabi gillnetters were in the region of 1000
animals a month. In the absence of a well-coordinated
sampling programme aimedat this class of boat, andin the
absence of technica documents substantiating this
information, the reliability of thisestimate is questionable.
However, environmentalists have hadno hesitationin adding
12,000 (annual estimate) to the highest estimate provided
by Leatherwood and Reeves (1985) to come up with the
figure of 60,000!

Table 2: Estimated numbers of dolphin caught in
Shri Lanka by subarea and craft type

CRAFT TYPE
Qubarea 3.5GT,9m 9-JOm Over Jim
Day-boats Multiday Multiday TOTAL
boats hoats

Northwest 380 i — 3%
West 255 661 258 174
Sout huest 167 1112 — 12719
South 214 135 8 1577
East KIK] — — 313
Nor t heast 384 — — 34
TOTAL 1m 3 266 5181
PERCENTAGE 3a.2 60.6 5.1 —
Inboard craft at

sampling sites 620 458 62 1140
Inboard craft

(whole island total) 2158 1083 118 3359

* It must be noted that no work was done in the North, there were also

no inboard engine craft operating there in 1992.
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The only reliable data available on dolphin catches by the
Abu Dhabi driftnetters gives asomewhat different picture.
The Abu Dhabi boat operated by NARA during its
exploratory tunaresourcessurvey in 1987/88 (an FAO/TCP
project) caught only six dolphin during 119 fishing days in
1987 and five dolphin during 129 fishing days in 1988.
Records made available by the skipper of another Abu
Dhabi boat from Galle (who has been scrupulously
maintaining daily records of fishing operations data,
including information on weather and oceanographical
observations) showed a catch of eight dolphin during 183
fishing days in 1988 and only two dolphinduring 156 fishing
days in 1989.

In another interesting turn of events, the estimates made
following theNARA/UNEP study havebeen reassessed by
the same authors (admitting to an error in earlier calcula
tions) and the dolphin caught per year reduced to
8042-11,821 animals. Unfortunately for Shri Lanka, this
revised estimate may not get the same prominence as the
estimate of 60,000, hidden as it is in an annex to alarge
report.

The size compositions of the dolphin caught indicate that
large proportions of the dolphin were smaller than the size
at maturity. However, in view of the small numbers caught,
this may not have a significant impact on the population.

Economic importance of dolphin catch

The 2791 dolphin observed duringthe study were estimated
to have alanded valueof SLRs. 1.6 million’. The average
beach price was 13.09 SLRskg and the consumer paid
40-50 SLRe/kg. The fish catch and income as well as
operational expenses datacollected of various categories of
craft during thestudy were utilized to calculate the monthly
net earnings per fisherman. Very often, the boatowners doe
not claim any share from the sale of dolphin. The annual
income obtained by a fisherman in different areas, for

- US$1 = SLRs. 46/-

different craft types, is shown below, together with the
annual income obtained from the sale of dolphin catch.

Area/Sampling site Craft type Annual income Annual income
from fishing from dolphin
(SLRs.) catches (SLR5.)
Trincomalee 350s 41,002 1551
(east) day-boats
Negombo 9-10m 61,812 2109
(west) multiday
Negombo i m 103,303 2920
(west) multiday
Mirissa 9-10m 69,275 16103
(south) multiday

In Mirissa, the income from dolphin is ailmost aquarter of
that from fishing. Harpooned dol phinin Mrissa gave each
fisherman an annual income of SLRs. 14,298. Not taking
into account harpooning, the income from the dolphin
caught entangled in netswould be around three per cent of
the income from fishing and, thus, negligible, as in most
other areas. The annual income levels also show Mirissa
fishermen earn amost the same as large-mesh driftnet
fishermen in most areas, with perhaps bait for shark as
judtification for harpooning dolphin.

Conclusions drawn

» Resources studies on dolphin have been poor around
the world. Nevertheless, the easterntropical waters of
the Pacific Ocean, covered by the Inter-American
Tropical Tuna Commission and where dolphin abun-
dance studies have been relatively intensive in recent
years, dO not show evidence of any significant changes
in the abundance of dolphin species, despite annual
catches ranging from 125,000 to 53,000 during the
1986-90 period. Considering the relatively smaller
numbers of dolphin entangled in the tuna driftnets as

Table 3:  Comparison of studies leading to estimates of dolphin mortality in Shri Lanka

Author Area covered Thuodon of study Orrfl type sampled All-island eslb,wle Method of estimation

1 Alling, A Beruwaa 7 months 3.501 dayboats 13500 A single mean caich rateestimated for Beruwala
(1983) (Southwest) (1983) (15.200- revised) applied to dl 3501 classboatsin Shri Lanka.

2. iospeh, L and Beruwda 1year (1985) 3.501 dayboats 9129 A single mean catch rate from study areaapplied
Siddeek, (Southwest) (56 sampling days) to dl 3.501 boatsin Shri Lanka excluding those
M.SM. (1985) Negombo engaged in shrimp trawling in Chilaw, Gulf of

(Wes) Mannar and the North.
3. Ailing, A BeTuwda May 1982-Oct. 1984 42,480 A single mean catch rate from the threeareas
(1985) (Southwest) (68 sampling days) aopliedto dl 3.501 and 6.7m FRP (OBM)
Trincomalee craftsin Shri Lanka.
(East)
Vaachchenai
(East)

4. Leatherwood, S. and | West 1985-1986 26,332.49,863 Service of totdl mortdlitiesis estimated for two
Reeves RR. (1989) | Southwest areas, using two mean catch ratesfor 3.501
(report on South craft.

NARA/UNEP study)| Northeast

<« |
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Questions and answers

on the new outrigger canoes
Introduced in Nias

Four years after the Bay of Bengal
Programme (BOBP) initiated a
subproject in Nias idand, North
Sumatera Province, Indonesia, to
increasethe production of fishand the
earnings of the fisherfolk through the
introduction of anew fishing craft, an
assessment of the subproject indicated
that the fishery usingoutrigger canoes
with inboard diesel engineswas “likely
to expand further... without much
external assistance’.

The background to this development
was the introduction of the new fishing
craftin Nias after Indonesiajoined the
Bay of Bengal Programme in 1987 and
identified North Sumatera Province as
the area where new capture-oriented
activities should be introduced. When
field surveys indicated that therewere
too few fish for too many fishermen
off the east and west coast, the
offshore island of Nias, about 65 n
miles west of North Sumatera, was
surveyed in 1989. This survey revealed
good fishery resources, but alow level
of productivity due tothe limited range
of operation of the fishermen
(BOBP/WP/78: The Fisheries and
Fisherfolk of Nias Island, Indonesia).
The small size of the bulk of their
outrigger canoes and the lack of
motorization were identified as
problems standing in the way of Nias
fishermen increasing production and
their earnings. Considering their
familiarity with outrigger canoes, the
development of a larger, motorized
outrigger canoe was seen as a step in
theright direction and, in late 1989, the
work started. (BOBP/WP/77:
Development of Canoe Fisheries in
Sumatera, Indonesia, describes the
development, technical trials and
fishing trials of those plank-built
outrigger canoes.)

In March 1993, when the subproject
came to an end, the assessment of it

<« |

by G Pajot
(Sr. Fishing Technologist, BOBP)

prepared for presentation to the
Advisory Committee of the BOBP at
a meeting in Dhaka, Bangladesh,
stated:

“The objectives of the
subproject .. have been achieved
inselected fishing centreson the
east and west coasts of Nias
Island. Given theinterest of the
privatesector in demersal fish for
shipment to distant urban
markets, the outrigger canoes

with inboard engines will likely
expand further to most impor-
tant fishing centres of Nias
without much external assistance.

However, unless an easy financ-
ing schemeis implemented, fur-
ther introduction will primarily
be thmugh small-scae entrepre-
neurs and not directly through
the small-scale fishermen.”

It isin this context that the questions

below have been posed. The answers

INDONESIA

D - SINGAPORE

07  Jawa
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to them may help to better understand
the results of this project and in the
execution of similar projects.

Was the sdlection of the outrigger
canoe concept for further devel opment
of fisheries astepinthe right direction?

Looking back on the project, the end
result — the INS-5 outrigger canoe —
appearsto have been the right choice,
because:

— Itisacraft that can be operated
frombeaches andis ideal for an
areawhere most of the fishing
villages do not have protected
anchorages,

— It achieves greater speeds than
monohull craft of the same
horsepower;

— Itis fue efficient;

— It provides crew comfort,

thanks to the stahilizing effect
of the outrigger;

— It can be built by loca
carpenters inthe fishingvillages
themselves with locally
available  timber and
accessories; and

— Itcancarryaninsul atedi cebox
to preserve the catch in ice
during long voyages.

However, while the INS-S type has
beenfound suitablefor the hook-and-
line coasta fishery, it hasnot proved
to bean aternative to larger, inboard
motorized monohull fishing craft for
fishing further offshore. For various
reasons, the large mesh driftnet fishery
with the 9.5 m canoe failed.

Was motorization of the new canoes

with inboard diesel engines the right.

idea?

The fishermen of Nias certainly think
S0, on account of its reliabifity, its
purchase price, running and
maintenance costs, and the easy
availability of engine and spareparts.
The boat operators of Nias feel that
imported outboard motors are too
expensive to buy, run and maintain.
Unlike with fishermenin Shri Lanka,
ownership of aslick-looking outboard
motor, even at ahigher cost, isnot a
status symbol here. Cost-effectiveness
is what concerns most of the fishermen
of Nias.

The recent introduction of low-cost,
Chinese-made diesdl engines, at half
the cost of Japanese ones, has
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reinforced this idea and will ensure
sustained use of diesel engines for
outrigger canoes.

Were too many prototypes built for
outrigger canoe development?

- Three prototypes of different sizesand

design built duringthe development of
this outrigger canoewas justified, as
they demonstrated to the fishermen
and developers the pros and cons of
each craft and engine for specific
fisheries. Most important, they
provided the fishermen with achoice
of technology instead of one
technology being forced on them.

Was the new construction method
appropriate?

Considering the low cost of timber,
comparedto other materials (FRP and
plywood) suitable for outrigger canoe
construction, and the prevailing
standards of local timber boat
construction, it was believed that

timber should be used but with
improved methods of construction to

suit new designs. The enthusiastic
response by fishermen and carpenters
indicates the ideawas correct. And a
manual on how to build such canoes
is now being publishedin Indonesian
by BOBP, for dissemination el sewhere
in Indonesia

How successful was the training of
local carpenters?

The INS-5 was designed for construc-
tion at villagelevel in amakeshift shed
using basic tools. The training of
carpenters was, thus, an important
component of the subproject. Severa
carpenters selected by local fisheries
officers, as well as some fishermen,
were trained as builders by an
international master boatbuilder.
Carpenters with previousboatbuilding
experiences were found to be better
trainees. After building two canoes
under supervision, they proved to be
capableof building canoesto very high
standards on their own. Some of them
even proved to be good on-the-job
trainers later.

Traditional outrigger canoe
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Subsequently, some entrepreneursgot

untrained carpenters to build their

canoes, The Provincial Fisheries
Services (PFS) of North Sumateraal so
contracted a large boatyard to

construct 13 new canoes, introduced

under arevolving fund schemein the
Sibolga area on the west coast of

Sumatera. This boatyard was aso
contractedby the PFS to build canoes
for Nias. The quality of construction

of al these canoes was poor. Over-
confidence coupled withacommercial

outlook were the cause.

The opportunity to promote small-
scale economic activities in fishing
villages by traininglocal carpenterswas,
thus, not well used, the PFS itself
contracting out the construction of
new canoes instead of making use of
the well-trained carpenters of Nias.

How was the catch marketed?

Having no marketing component in
this subproject was initially of some
concern. But the experience proved
that this was to underestimate the
capability of the small-scaeprivate fish
traders of Nias.

<« |
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Carpenters during training to construct new canoes.

Having seen the potential of these new
canoesthat used insulatedice boxes on
long fishing trips to distant grounds,
some privatetraders saw new business
opportunities and organized small-
scaleicemaking facilities. Other traders
offered fishermen/canoe operators
free insulated ice boxes and ice to
ensurebetter quality and higher prices
of fish. These private traders and the
fishermen they work with have now
established anew demersal fishery on
the east and west coast of Nias, which
can compete with the Sibolga and
Padang fisheries whichuse larger craft.

Where and for what are the new
outrigger canoes feasible?

The new canoes have been tried out
and proven feasible in the east, north
and west coasts of Nias for hook-and-
line fisheries. However, considering the
limited shelfarea where hook-and-line
fishing can be carried out and the
concentrationof fisherfolk population
on the east coast, expansion of the
fishery should not be encouraged on

this c%%st. Lnst it should b
promoted on the north, west and sout

e . T

coasts where the continental shelf areas
extend 10-30 n miles and where
demersal species are more abundant.
The feasibility of this canoe for
offshore large-meshdriftnetting has, so
far, not been proved; its limited
carrying capacity is an obstacle.

How effectivewas the participation of
the local fisherfolk?

The fishing communities where the
activities took place were kept regularly
informed by afield worker and other
staff on the progress of the subproject.
However, participation of community
members was selectiye.

Except for the design of the canoe, the
initial training of the carpenters and
the development of extension and
information material (a videofilm and
a manual), which require particular
expertise, the fisherfolk were deeply
involved inthe work. Carpentersbuilt
new canoes and trained other
carpenters. Fishermen carried out
fishing trials and trained others.
Workshop owners made and supplied
engines and boatbuilding accessories.
Some fish traders organized
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icemaking, storage and suppliesto the
fishermen as well as to other fish
traders. And fishtradersorganized the
marketing of the catch in and outside
Nias Island, etc.

After the first year of development,
PFS and BOBP staff played the role
of coordinators and facilitators more
than executors of the subproject.

What have been the means used for
extension of the canoe technology?

A video film on the development Of
these outrigger canoes and amanual
on how to build them have been
developed. Field visits were arranged
to expose fishermen and carpenters
from other areas to the activitiesof the
project.

The video film wasmainly used by the
field staff to introduce the concept of
thenew canoesin other fishingvillages.
The manual on howto build outrigger
canoeswas later developed and it was
felt it would help untrained carpenters
improve the construction quality. In
fact, it has been suggested that if only
such amanual had been available at
the initial stages of the introduction of
the canoe, it would have facilitated
better quality canoe-building by
untrained carpenters.

The field vidits by selected fishermen
to the fishing villages, where the new

canoes were being built by loca
carpenters or demonstrated by local

fishermen, appeared to be the best
extension effort. The fishermen want
to see to believe. Also, the carpenters
and fishermenturned out to be good
extension workers.

Who are the potential beneficiariesof
the new canoes?

So far, the small-scale fishing
entrepreneurs  with financial and
manageria capability have been the
main and direct beneficiaries in Nias
Isand and not the small-scale
fishermen without assets. Local banks
do not provide credit for purchase of
anyfishing craft. Traditional fisherfolk
receive the lowest priority in loan
sanctions, because of apoor record of
loan repayments. The irregular
repayment of the loans given for the
first two commercialy built INS-5
canoes, both guaranteed by BOBP,
reinforced this view. The fishermen
have, however, benefited through
catch-share earnings.
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A revolving fund, well monitored, as
in Sirombu, may helpskilled fishermen
without immovable assets. But will it
work in Sibolga?
How replicable is this canoe
technology?

In the case of this subproject, the
replicability within theisland of Nias
and, to some extent, North Sumatera
has dready been demondtrated. It is
also being demonstrated by fishermen
of Nias going to the southern area of
Aceh Province. Considering the
similarity of the fishing conditions and
the importance of outrigger canoe
fisheries in the various provinces of
Sumateraand elsewherein Indonesia,
it is obvious that such canoe
technology could be used elsewhere.
To facilitate replicability of this
technology, the Directorate General of

Fisheries should distribute the
Indonesian manual, How to BuildNew
Timber Outrigger Canoes, widely.

How sustainableis thisdevelopment?

Continuing construction of new
outrigger canoes by small-scale
entrepreneursinthe Gunung Sitoli and
Sirombu areas during thelast year is
evidence of the sustainability of this
development in Nias. Recently-
organized supplies of ice and
marketing of high quality demersal fish
by small-scae entrepreneurs in the
fishing areas where the outrigger
canoes were introduced reinforce the
positive signs.

However, it is to be hoped that this
type of canoewill not be the privilege
of the fishermenof only afew fishing
centres in Nias Island but will be
introduced elsewhere ih Indonesia.

Construction of timber outrigger canoe.
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|CE BOXES

Greater flexibility in design and price

brings benefit to small-scale fishermen

Theuse of icefor preserving fishis, of
course, not a new technol ogy.

However, its potential for useat sea by
the small-scale fishing sector in India
has yet to be realized. By resolving
specific fish-handling problems within
communities and linking these with
inproved marketing strategies,

considerable inpact can be made
through reducingl osses and increasing
incomes, thus greatly benefitting the
less well-off members of the fishing
community.

The Bay of Bengad Programme
(BOBP) through its Post-Harvest

Project has, for some time now, been
invol ved in a programme of activities
aimed at i nproving the handling of
fishat seain traditional craft fishing
offthe east coast of India. During the
earlier phase of these activities, it was
demonstrated that theuseof large (200
kg) olass reinforced plastic (FRP)

insulated boxes in motorized nava
fishing boats in Andhra Pradesh could
increase the val ue of the catch by as
much as 20 per cent, offering
consi derabl e benefitsto the user. (See
The Design and Trials of ke Boxesfor
Use on Fishing Boats in Kakinada,
BOBP/WP/67).

As a result, the Andhra Pradesh
Department of Fisheries (DOF) and
the District Rural Development
Agency (DRDA) committed them-
selves to along-term financing scheme
to provide credit and asmall subsidy
to artisanal nava fishermen so that they
coul d obtain these boxes. Unfortuna-
tely, despite the institutional

comm tment to the scheme and the
joint pronotional effort by BOBP and
DOF, the overall acceptance by the
fishing population has, so far, beenless
than expected. WAy is this?

Taking a close look at the real needs
of the many individua fishermen and
fishing communities, the first thing we
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by Tim Bostock,
(Post-Harvest Fisheries Adviser, ODA)

find is that the high unit cost of the
origina FRP box (about Rs 7000) has
tended to reduce its attractiveness.

Evenwith fmanceon reasonable tenns,
the repayment period can become a
matter of years rather than nonths,

unlessthe target fishery is extremely
productive. A second pointis that the
200 kg box was specifically designed
for the larger, motorized navas ( of
about 10-12mlength) operatinginthe
high-value Seer fishery. Although
several of these boxes have indeed
proventheir worth in thissector, in a
country where there are as many
fisheries, craft designs and sizes as
there are types of fish, the prospects
of such a one-design box having
significant inmpact on the wider,

multifarious artisanal sector are now
recognized as being fairly limited.

Findings and alternatives

Ther e have, however, been significant
findings fromthis activity, including
the following:

— Smaltraw ers (e.g. sonaboats)
have f ound the 200 kg box ideal
for on-deck storage of shrimp
and high-value by-catchin ice;

— Certain "niche" fisheries, such
as in Nagayaanka (see box),
have adopt ed the |arge box as
it has allowed a significant
increase in fishing time and
improved the effectiveness of
voyage fishing;, and

—  Certain high-value fisheries,
such as for Seer, are transient
and, to some extent, oppor-
tunistic in nature, making
| onger capital payback periods
unattractive.

Tobetter accord withthevarying needs
and financial constraints of such a
het er ogeneous smal|-scale fishing
popul ation, BOBP, with the parti-

cipation of three fishing comunities
in Andhra, beganto | ook at al ternative
systens for using ice to chill fish,
including |ower cost, smaller and
variable size insulated box options.
Sone of these could be easily
manufactured localy while others
have fairly recently become available
on the market (see Insulated Fish
Boxes: Types specifications and
usage — BOBP/ODA extension

guide series).

Besides the all-inportant shape, size
and cost factors, the following
hypot heses were made in considering
the potential of inpact alternative
systens

— All catches kept on ice woul d
be in prime condition and
therefore command optinum
prices.

— Boats could stay at the fishing
grounds | onger and, therefore,
catch more fish.

— Boatscouldlandtheir catch at
anytime of day, yet fishwoul d
be supplied tothe market at the
nost opportune moment .

— Fish traditionally salted on
multiday voyages due to
advancing spoilage woul d be
released for fresh sales and,
therefore, achieve better prices.

Al though the earlier trials conduct ed
by BOBP on large, notorized nava
had clearly confirmed nost of these
points, the smll-scale sector,
comprising non-motorized and | ow
powered (i.e 8hp diesel inboard
engines) 7-1Om nava, was yet to he
convinced. This resulted in another
series of trials, withthe collaboration
of the DOF and local fishernen, in
three distinct communities near
Kakinada - Uppalanka, Suradapetta

and Jaggarajupeta.

BAY OF BENGAL NEWS, March 1993



Nava of 7-I0m are the predominant
fishing craft in these villages,
contributing about 40 per cent of the
total landings in the traditional sector.
However, despite their apparent
similarity, thereare magjor differences
amongthem in terms of their areas of
operation, gear deployment, target
fisheries etc. Jaggargjupeta and
Surédapetta operate |Om mechanized
nava, whereas in Uppalankaonly 8m
non-mechanized nava are used.
Gillnets are used by all three communi-
ties, with Suradapeta also using
trammelnets. In Uppalanka, fishing
and crabcatching is mainly in the Bay

of Kakinada, whereas inthe other two
communitiesit is in the open sea.

Ice had previously been used at sea
only in Uppalanka. In the other two
villages, ice was used on land only to
preserve high-value species.

Two groups were identified in each
village, insulatedice boxes of twotypes
(FRPand highdensity polyethylene

HDPE) were provided to four
fishermen ineach village and acontrol
group (nonusers of ice boxes) wasalso
selected. The boxes used were of
similar size: FRP (90 1) and HDPE
(100 1), manufactured by Andhra

by these fishermen.

fishing grounds

siresses Narayana.

operational costs.

creeks with his wife.

wll‘

ICE — a fact of a fisherman’s life

“It's a fuct of life now, We can’t think of export withour ice and ice without a good ice box,”
acknowledges one of the Nagayalanka fishermen during a recent study of the use of insulated
ice boxes in small-scale fisherfolk communities in Andhra Pradesh, India.

The mava of Nagayalanka are mainly of the 8m variety. They are non-mechanized, engaged in
fishing in the river Krishna, its branches and tributaries, and in the inshore waters of the Bay
of Bengal. Seven FRP imsulated ice boxes of around 200 | capacity had been purchased in 1991

Four of the boxss are now wsed in the agw during fishing while the other three have besn transferred
1o the sheds of export traders. Despite some construction faults, like ill-fitting lids, all are being
used satisfactorily and profitably, by their owners.

The introduction of ice in this village occurred over a decade ago with the increase in demand
for fresh fish from Calcutta and Madras. Al that time, simple means of preservation, such as
baskets with hay insulation, were used. However, fishing times (and, therefore, access to richer
further afield) were restricted due to the high ice meltage rates. A clear advantage
of the FRP boxes is that they have allowed a significant and cost-effective increase in voyage
times : “Exploring fresh fishing grounds has become possible, "' says Satyam. “Earller we were
resiricted by time... today, time is of no concern at all — we can go on and on!™

Indeed, at times, the nave now stay oul for 7-10 days at a streich in the rivers and the Bay until
the box is filled. lce need only be replenished every two or three days, whereas, previously, this
had to be done laboriously every day, resulting in high transport costs. It is not the increased
profits from sales, but the sovings on expenses that are mast aftroctive with the use of this box,

Several local codes of practice have developed with regard 1o the FRP box. “Never use the same
ice rwice, " instructs Satyam... ... make sure that the top layers of ice remain undisturbed, "

advises Bhaskar Rao. All have been won over by the great wtility value of ice and are keen 10
take advantage of its facility to increase revenues through maintaining fish quality and reducing

What are the reactions of some of the non-owners in the village? *“They are good. If smaller boxes
can be made, it would be a boon to us, " says Chinna Satyam. Dinghy owners like him, from
acroas the river, require boxes of about 65 kg capacity due 1o space restrictions on board. “The
big boxes are for big people, " interjects Adinarayana, another dinghy fisherman, who fishes the

‘What about the overall “socioeconomic impact’ of the ice boxes? Bhaskar Rao reflects
o small-scale fisherman operating his own crafi, the box does make a difference, of course. But
all I have is one box; you can't expect if o change my life. | intend to lake a few more when
the season improves. So the next fime you come around with this question, [ may have an answer

Overall, incomes are low anyway in this fishery and three or four of the group were seriously
thinking of switching to the more lncrative aquaculture sector : “'i1's all very fine, with the increased
earnings, but when the earnings themselves are in @ bad shape, with the deckies living at the
subsistence level, what can @ box do?"* asks Satyam.

T V Narayana, the village patriarch and a pioneer of* fishing here, is somewhat patronizing. He
claims that it is a "no-loss, no gain’ proposition. *“Sull, it has become an essential and integral
part of business. ‘No box — no business’, that is the situation. "

“For

T.B./V.5.
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Pradesh Fisheries Corporation
boatyard and Sintex Ltd respectively
(see photo). Both had beenselected by

the fishermen, through needs
assessment group meetings, as
apparently meeting their assumed
requirements for shape, size andprice.

Results of trials

Over a period of 2-3 weeks, both
guantitative and quditative infor-
mation related to the fishing and
subsequent marketing of the catch of
eachwas recorded. Overal, 219 fishing
tripslasting 2,911 hours were observed.
The production from this effort was
15,315 kg of fresh fish valued at
Rs. 134,397. Some of the more
significant findings of the trials are
presented overleaf.

FromFigures 1 and 2 (see p.24) wecan
begin to see clear inter-village
differencesin the patterns of fishing
and fish-derived income. Despite
species valuegroups Ito 111 comprising
only some 15 per cent ofthe total catch
volume in dl three villages, their
combined values represent about
47 per cent of the total revenue
accrued. These proportions vary
considerably betweenvillages but catch
groups change throughout the year.
Anecdotal evidence showed seasonal
differences between catchesto be quite
considerable.

The aggregate value per kilogram of
catch (Figure 2) for the ice box user
group appears to be considerably
higher than for the non-users. This
figure is, however, derived from the
total revenue divided by the total
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Fig. 1. Catch volumes by villages and fish grouping (%)

JAGOARAJUPETA LPPALANKA
Withoul box With box Without box With box
Total caich 1,826 kg Tolal catch 1767 kg Todal oafch 241 kg ToRal cafich 676 kg
SURADAPETA COMBINED VILLAGE TOTALS
1% Fa % el
% 1% L3
1% “_‘w ?%M 10%
5%
2% 8% T
o
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Without box With box Withoul box With box
Total cafch 5,273 kg Totsl cach 5,832 kg Total caich 7.040 kg Total caich 8,276 kg
| Growp | . Group 1l . Group 1l I:I Geoup 1V . Group ¥
Geoup | High vales crusisceans > B0 FAatg (eg. WhiteTiger Shemp)
Group |I: High vakse fish » 20 Askp [eg Seor, Pomines
Group Il Medum valua fsh 10-18.9 RAehg (ag Carssgds, Snappar. Mulat)
Group I¥: Low value fish 10 Askg (=g Sardine, Mackersl, Shark, Catfish)
Group ¥ Crab

Fig. 2 Catch revenue by village and fish grouping (%)
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Grop V2 Crab

Table 1: Difference in valueof fish by quality and value groupings

Values in IRupees per kilogram
Quality incategory ratings: Prime or Good

Jaggarajupeza Uppalanka Suradapeza Combined villages

Prime Good Prime Good Prime Good Prime Good

Goup | — — 100 ® 2 105 142 102
Group 11 28 2 2 25 24 14 27 19
Group 111 2 8 18 14 19 Y 18 10

Note: Quantity of Grade | - H fish categorizedas ‘poor’ quality was negligible and, therefore, not included.

<« |

weight and does not, therefore, take
account of themuch larger differences
in value within the higher value groups
(I to I1l). Moreover, it was shown
during the execution of thetrias that
83.9 per cent of groups!, Il and Il
were iced by the box user group,
whereas the remainder would rarely be
iced, even when ice was available.
In order to quantify any pconomic
advantage attributable to the useof ice
and the insulated box, we therefore
concentrated only upon these three
groups.

Calculation of quality premium
Fish quality asjudged at the time of
landing and sale, whether with or
without ice, was categorized as ‘ prime’
(top quality, commanding the highest
prices), "good" (acceptable for local
marketing in fresh form, but spoilage
evident), and ‘poor’ (suitableonly for
sating or fishmeal).

By comparing actual values obtained
for fish within the samevalue grouping
(i.e. 1, I or 1) but of differing quality
(i.e. ‘prime’, ‘good’ or ‘poor’), anidea
of the quality premium availablewas
obtained (see Table 1).

In this table, tatistically significant
differences can be discerned between
the vaue of ‘prime’ and ‘good’ fish
quality categories. Theaverage quality
premia available (i.e the difference
between combined ‘prime’ and ‘ good’
quality categories) are about 40 Rs/kg
for group | and8 Rekg for groups 1
and I11.

From figure 3 it can be clearly seenthat
‘prime’ quality fish of any value group
was landed only by theicebox users.
Thisreflects the continued spoilage of
the catch at high ambient temperatures
which begins some 6-8 hours prior to
landing. The downgradation of fish
from Groups! and I1, from ‘prime’ to
‘good’, can be considered the main
cause of loss in value of overall
earnings amongst the nonuser group.

Potential to increase income

Having shown that (a) high quality fish
commands a significant premium in
the top three vaue groups (Table 1)
and that (b) boats using ice boxes
are more likely to land high qudity
fish than nonusers (Figure 3), the
approximate cost benefit to the user
group achievable through the
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An 8m non-motorized nava near Kakinada, rvpical of those used
in many local fishing communities.

deployment of these types of iceboxes
has been calculated (see Table 2).

Fromthetable the actual incrementin
income achieved during the trials by
theice box users has been calculated
from the difference between the
aggregate value (per kg.) of the box
users' catch, lessthat of the non-users
(Figure 2). After deducting the cost of
ice (other expenses being equa), this
figure is multiplied by the average
catch per trip (rows 5 x 3 in Table 2)

togivethe increment per trip accruing
to each fishing boat.

The payback period has then been
estimated crudely by assuming that the
boat owner (who normally receives
about 50 per cent of the income)
would pay for the box, the value of
whichis assumed, pessimigticaly, to be
Rs. 3000.

It is interesting to note that although
cost benefit is clear in Jaggarajupeta

Calculation of increment in income for ice box users

Table 2 :
Jogparajupeis
|. Total trips a
L Total catch (kg im
3. Caxch per trip (kg L
4 lee oot (Re/ig of fish) o
5. Imcrement (Ra/kg) im
6 Increment (Ra/trip) . |
7. Increment to owner (50 %) 114
b Crode payback period ¥
(fishing days)

Uppalmks ~ Suradapeie~ Combined

[ 113 19
L1 11,108 15,316
1 L] n
(1 1] (1] ar
1n 166 180
W .7 1%

i 12 -
M b 1]

Both types of trial boxes being adfusted in the nava.
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and Suradapeta, thisisnot thecasein
Uppalanka. Inter-villageand seasonal
differenceswhichaffect the catch value
groupings will have an important
bearing on the overall cost benefit of
using an ice box. These differences
onceagain underline the need to make
a careful socio-economic appraisal
prior to judging the potentia
effectiveness of introducing such
technologies into small communities
such as these.

However, the trials clearly showed that
the benefits were tangibleand that they
were sufficiently high to stimulate
interest among potential users. As a
result of this demonstration aone,
ordersfor 35 boxes have already been
placed with fmance organized through
the Andhra Bank, and private, self-
financing orders for upto fifty
boxes have been recorded by the
manufacturer.

Ag. 3. Quantity of fish by quality

category and preservation
system.. used ...
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FAD-1

TheMaldiveshas oneof theleast diver-
sified fisheries in the world — over

90 per cent of it is tuna fishing,

primarily with pole-and-line, the rest
mainly reef fishing. The traditional

dhoniis the main fishing craft, but the
limited population in the iands has
keptits numbers moreor lessconstant

over the last few decades. However,

tuna production has doubled during

this period, through increasing motori-
zation of the traditional pole-and-line
craft, the masdhoni.

With fleet type and size remaining
amost constant, production will
stagnate once the motorization
programme is completed. Therefore,
other means of increasing tuna
productionhave become necessary. To
thisend, the Government of Maldives
has been trying out fish aggregating
devices (FADs).

Fig. 1.
and a map of the Maldives

FADs show
promise in
the Maldives

According to the biosocioeconomic
assessment of the impact of these
devicesfor tuna fishing

Trials with FADs

In 1982, under an FAO Technical
Cooperation Programme, ten FADs of
fivedifferent types— fuel drum, wood-
box, vessel-hull, spar-buoy and rubber
tyres — were fabricated, al with the
samekind of mooring, at aunit cost
of US $ 700-1100. These FADs were
mooredwith nylon and polypropylene
ropes (15 mm), wire cables (7nun),
galvanized chain (9mm) or shackles,
withsteel drums filled with concrete or
scrapped anchor chains being used as
anchors(700kg). ThalswiththeseFADs
were generdly promising, showing
enhanced catches, but their life varied
from only one day to 206 days. Five
of the ten units disappeared within
about sixty days, for various reasons.

The study concluded that tyre-type
FADs should be encouraged and

A vertical section through the sea to illustrate the complete FAD unit

FAD-2

additional such FADs were deployed
under afollow-up programme of the
Government. These improved FADs,
madeof readily available materials, are
low in cost and are easy to deploy, so
that their deployment could be under-
taken by the fishennen themselves.
Duringthesetrials, the FADs demons-
trated amuch longer life (11-459 days).

With the success of the second series
of trias, fishermen al around the
country began to demand more FADs

andthe thenMinistry of Fisheries took

apolicy decision to deploy them in a
big way. It now became necessary to
assess the hiological, economic and

sociological impact of such deployment
andthe management aspects associated
with such a major programme.

The Ministry of Fisheriesand Agricul-
ture (MOFA), therefore, requested a
UNDP-funded project on ‘Bio-
economics of Small-Scale Fisheries

(RAS/91/006) under the umbrella of

the Bay of Benga Programme, to
assist in this assessment.

Locations were first identified for
deployment of two FADs — one about
15 miles southeast of Guraidhooisland
in the South Male Atoll and the other
in the Wattaru Channel between
Meemu and Vavu Atolls (Figure 1).
Fiveidands closeto the latter and three
close to the former location were
identified for study of the fisherfolk
engaged in fishing, a these FADs.
A predeployment survey of the
bioeconomics of tunafishing and the
socioeconomics of the fisherfolk in the
two areas was undertaken. Itsobjective
was to determine
_ the catch rates, seasondity,
monthly operational costs and
earningsin the tunafishery, and
_ theliving standards and' seasonal
changes in other income sources
(other fishing, fishery-related and
nonfishery activities) of the
households, without FADs.
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The FAD and the mooring systemused
(smilar to practices in the South
Pacific Commission ared) isillustrated
inFigure 1. The first one was deployed
off Guraidhoo idand inMay 1992 and
the other in the Wattaru channel in
October 1992. These FADs cost
around US $ 4000 each.

A postdeployment survey of the same
items assessed in the predeployment
survey was then carried out and the
results for similar seasons are now
being studied toassess the quantitative
and qualitativedifferences arising from
the use of FADs. Bioeconomic and
socioeconomic work is being under-
taken by the nationa staff in the
Technology and Economics sections,
while the biological and behavioural
aspects are being handled by the
Marine Research Section, of MOFA.
Datacollection in thefield has been by
fishermen selected from the islands
identified for the surveys and trained
for this work.

Direct observations indicate that
small fish or bait fish, such asjuveniles
of Bluefin Trevally (Caranx
melampygus), Rainbow Runner
(Elagatis bipinnulatas), Triggerfish
(Balistidae species) aggregatevery close
to the FAD two or three days after
deployment. The rate of aggregationof
tuna appears to vary according to
season and sea conditions. Fishermen
think that the presence or absence of
shark at the FAD may accelerate or
retard the aggregation, respectively.
Sincethe first FAD was deployed in
May, the beginning of the lean season
(according to the average fishing
condition, established with the catch
rates for the past six years) the
aggregation was, as expected, poor
until about August. Fishermen
consider that the shark that were
initially around the FAD left and
returned only around August. Since
August 1992, the fishing around
FAD-i has been very good.

The fishery

About ten dhonzsconcentrate around
the FAD in the early hours of the

morning. When an additional dhoni
arrives, one of the early arrivals will
usually leave. The dhonis generaly
operate 50-200 maway from the FAD,
indicating that tuna aggregation is
away from the FAD and on oneside
of it, not all around it. The direction
appears to be dependent on the
direction of the current, which,
perhaps, alsoinfluencesthe direction
of the concentration of the bait fish.

Fishing is more active in the early
hours of the morning, but there are
some indications that catches can be
made late inthe evening as well, if the
craft happen to be out that time. In
December ‘92 and January ‘93, there
was adrop in catch around the FAD
and only some juveniles of Skipjack
were found.

Around FAD-2, the catch has not yet
reached the level of that of the FAD
deployed earlier, but large Yellowfin
(100 cm) have been abundant at the
surface, exhibiting ‘frenzy’ to
chumming (throwing live bait into the
water and sprinkling the sea surface
water at the same time). One waseven
found entangled inthe netting attached
to the mooring line. Fishermen have
complained about the occurrence of
large Yellowfm, because they think
these fish disturb the Skipjack. The
large Yellowfm cannot be boiled or
sun-dried and the only market for
them is the salt processing plant in
Meemu Mulee. Only one school of
tunawas sightedenroute to the FAD,
off Guraidhoo, but none between
Guraidhoo and Meemu. Response to
chumming at the FADs does not
appear to be significantly different
from the response of schools not
associated with FADs.

Some problems

A few problemshave already surfaced.
Though there is a prohibition on
trolling and handlining for tuna at
FADs, when pole-and-line fishing is
being conducted — because these
disperse the school — some fishermen
were seen breaking thisrule and lines

withjigs were found entangled on the
FAD. Secondly, fishermen from South
Male Atoll are finding it more and
more difficult to landtheir catches at
the Male market. Becausethe landing
of larger catches by them brings down
prices, fishermen of Male, therefore,
object to these landings by the South
Male fishermen. Consequently, the
South Malefishermen are increasingly
drying their catches on their own
island. Another issue isthat fishermen
from Guhili island claim that, astheir
motorized craft have lesser horsepower
(22 hp) engines, they are unable to sail
southwardsto fish at the FAD and then
sal north to reach the Male market
beforeit is too late to sl the catch.

Sgech problems and issues focus
attention on the need to improve the
systemsfor collection of tuna catches
from fishermen operating out of
islands whichdo not have markets and
processing plants. Thereis alsoneed to
fmd new export markets, to encourage
increased production.

More serious questions at the root
level are:

—  Whowill deploy new FADsor
replace lost ones; and

—  Howwill FADs be managed by
the community for the benefit
of the community?

These issues will arisewhen the State
stops paying for and taking care of the
FADs. Therefore, the fisherfolk must
be made fully aware of the benefits
they get and the conseguences of not
sharing thecosts and responsibility for
deploying, maintaining, protectingand
replacing the FADs. Awareness build-
ing is necessary and the first extension
material to this end — dealing with
FAD fabrication and deployment —
hasalready been prepared inthe local
language (Dbivehi) and distributed
among fishermen. Material on
management aspects will follow,
before the subproject is completed by
the end of 1993.

K.S.

Pole-and-line fishing operations around FAD-2




WHAT

(after the successful motorizati f chandi

Too muchof agood thing often spells
trouble. In one sentence, that waswhat
the participants of atwo-day workshop
on chandi boat motorization in
Bangladesh concluded. But we are
jumping the gun, so let us start from
the beginning.

In 1979, the Bay of Bengal Programme
(BOBP) undertook asurvey of country
craft in Bangladesh and identified in
Bhola the potential for motorization of

the chandi boats there. At that time,

there were amost no motorized

country craft in Bangladesh fishing for
Hilsa except for a few Chittagong-
based gillnetters. A two-year effort
with a couple of craft motorized
showed rather spectacular results in
Bhola idand, then apart of Barisal

District: the catchesdoubled, sodidthe
earnings, andthe fisherfolk were saved
the drudgery of rowing. The doubling
of the catch was primarily dueto the
craft being able to reach fishing areas
that had not been accessible with sail

due to distance, winds and currents.

Motorization, thus, appeared a good

way to help fisherfolk increase their
earnings, and. the participating
fisherfolk were enthusiastic about the
idea.

BOBP decided to make abeginning on
its own, while looking around for
donors who might be interested in
supporting credit for a larger
motorization scheme. In 1988, twenty
chandi boats were motorized by
BOBP. Fisherfolk were provided credit
to acquire engines and gear, were
trained in the use and maintenance of
theengines, andtheir effort wasclosely
monitored andcompared withthenon-
motorized chandi boats. An added
incentive was regular bi-yearly
servicing of the engines. Later, it was
found that repayment of credit was
very high, at well over 90 per cent, the
catches were as good as thetrials and
the fisherfolk were happy. A beginning
had been made.

In 1990, with funding from DANIDA,
a second phase of motorization was
enabled through credit support for a
further fifty craft. Additionaly, a
smaler BOBP scheme also made
available cash credit for working
capital, boat and net repair, and
consumption.

Meanwhile, severa fisherfolk decided
not to wait around for agencies to
improve their lot. The BOBP effort
had convinced them of the benefits of

EXT

| boats in Bangladesh)

motorization and an agriculture-
oriented policy of the Government of
Bangladesh made available to them
Chinese diesel enginesat low cost. The
private sector took off oil its own,
fuelling the move through savings and
informal credit. By the time the
Department of Fisheries (DOF) and
BOBP convened a workshop in
January 1993 to reflect on the effort,
astaggering4000-plus fishing craft in
Bhola (now adistrict in its own right)
had been motorized.

Asthe last repayments started trickling
inand the motorization project began
coming to an end, the fisherfolk and
the DOF appeared concerned at the
rapid growth of motorization andwhat
it would do to the Hilsa fishery, the
single most important fishery in
Bangladesh. And, so, BOBP and DOF
felt the time was right to ook back and
reflect. Theworkshop arranged for the
purposewas held in Bhola town and
brought together 65 participants. the
directors of the DOF and Fisheries
Research Institute were there, so were
senior officers from Bangladesh
Agricultura Research Council, the
Planning Commission and DOF,
bankers, district and thana level

Fishermen beneficiaries participate in discussion at Daulatkhan Thana meeting hall.
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fisheries and administrative staff,
fisherfolk, afew NGOs and BOBP
staff.

A few paperswere presentedat the

two-day meeting, but particularly.
helpful were the field trip to

Daulatkhan, which gave the boats
participantsanopportunityto seethe

chandi boatson their home ‘ground’

and chat informally with fisherfolk,

and the time providedfor free dis-
cussions.One messageamethrough
loud and clear— everyone feltthe
projecthadbeenasuccessOf course,
BOBP, DANIDA andDOF couldnot

take theentirecreditfor therapid and
dramaticincreasein motorizationin

Bhola. Theycould,however definitely

take’ the creditfor having shownthe

way by demonstratinghe viability and
benefitsof motorization.The fisher-
folk did the rest.

Therewas concernjots of it, about
fish resourcesOver the last decade,
fisherfolk havenoticedthe seasonality
of their fishing changetheyhavealso
had togo further and furtheawayto
getfish, with mostof the fishing now
taking place atthe confluenceof the
MeghnaRiver andtheBay of Bengal.
Whilethereis no indicationasyet of a
dropin catch rateseveryoneés worried
abouthowlong motorizatiorcouldgo
on withoutthe fisherfolk suffering the
consequencesf overfishing. This, it
turns out, is averyreal concern for,
asthefisherfolk disclosed therewere
at least 10,000 more chandi boats
whoseowners givenachanceandthe
funds, would motorize!

It standqo reasonthen, thathefirst
andmostimportantrecommendation
of theworkshopwasto initiate regular
andcontinuous monitoringf catches
in order assesghe stock situation.
It was recommendedhat therewas
needfor fisheriesnanagemento guide
and regulate further development.
While not denying the need for
management,it is important to
remembetthat the problemis much
largerthan amere intensificatiorof
fisheries. The various efforts at
regulatingandcontrollingfloodsin the
past (and those proposedin the
numerousFlood Action Plans)have
changedandwill changefurther,the
very morphologyof the rivers. The
consequenimpacts onfisheriesarenot
too clearlyknown. Thereis, therefore,

a needto look at fisheries resource

<<
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managementn the largercontextof
developmentsn othersectorstoo.

Fearof fish availability notwithstand
ing, fisherfolk wantmotorizationor,
more precisely, credit availability for
motorizationto goon. Andthisposes
adilemma.Thereisno questionabout
thefactthatevenwith the high costof
money in informal credit systems,
fisherfolk have been finding it
economically feasibleo motorize And
there is no doubt that given
institutional credit they would save
considerably,simply becauseof the
almostfive-fold differencein the cost
of money. The question at the
workshop, of course, was whether
therereally is aneedfor creditto fuel
aprocesghatseemgo havetakenoff,
albeit under punitive interest rate
conditions. The participants were
unanimousin their recommendation|
thattherewasaneedfor well-designed,
economically viable credit schemes
which fmancialinstitutionswould fmd
it worththeir whileto offer. Morethan
loansfor the capitalizationeffort, a
cashcredit schemeo make available
working capital,moneyto repaircraft,
engines and gear and to meet
consumptiomeeds,as demonstrated
by the project,would, it wasfelt, be
necessaryo fisherfolk. Thebankskept
strangely quiet through all this,
emphasizingonce againthe crisis in
small-scalefisheriescredit, not justin
Bangladestbut in the whole region.

Another recommendationactually
evolvedoutof thediscussion omredit.
Given the obvious viability of the
activity, whydon’'t somepeople repay?
The projectmadeaconvincingcaseof

Waorkshop participants discussing motorization issues with fisherfolk near Daulatkhan.

how repayment canbe improved

through proper selection of

beneficiaries,wherein, throughclose
aiid regular contact, not just the

creditworthinesof the candidatebut

hischaractercouldbe gauged Credit

schemeglesignedkeepingin mindthe

characteristicef the fishery, such as
seasonality, have a much better
repaymentrate. Finally, repayment
depends considerably on the
perceptionf the fisherfolk of how

seriousthe lendersare ingetting their

money back: perceptionsthat

governmentareprovidinggifts or that
they can be politically influencedto

write off loansor eventhefeelingthat

no strict actionwill be takenagainst
defaultershave atendencyto affect

repaymentsdversely. Fisherfollare,

by andlarge,honesfolk, buttheyare

not stupid: if they feel they.can get

away with not havingto repay,they

will not repay! Butto get backto the

original question,why did somenot

repay?Theanswer is,in part,piracy.

It is not uncommonin the estuarine
andcoastalwatersof Bangladesho be

robbedatseaof your enginesandgear.

A strong requestrom the fisherfolk

was for the DOF to work with the

police and the navy and make the

watersmore secure.

With BOBP steppingout atthe endof
the year,the workshophas provided
food for thought. The DOF has a
challenge ahead. The need for
managemeris obvious,but managing
andregulatingaprivate sectoreffort
which hastakenoff on its own is not
very easyto do. The answerperhaps
is to blend development withfishery
resourcamanagementyith theformer
providing anentry into the latter.

RR.
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THE PROFITABLE
MALAYSIAN OYSTER

Back in the 17th Century, Janes | of
Engl and cautiously observed, “Hewas
a bold man who first swal | owed an
Oyster”. In Maaysia today, bravery
doesn't enter into it; aggressive
promotion and media interest have
been spurring both production and
saes, so that this bivalve mol | usc has
been gaining in table popularity.

In June 1992, the Mal aysian daily, the
New Sraits Times announced that
oyster exports had exceeded the 500 t
mark, bringinginsome Ms 600,000 -
in foreign earnings. Yet inports of
oysters — mainly fromNew Zealand —
stood at 150 t. Besidesthis, thereis the
Bay of Bengal Programme’'s recent
estimte of 155 t/year production on
the west coast and 200t/yr on the east
coast. This estimated production not
only shows that the export figures are
questionable but that if production
figures are compared to Maaysia's
total fish (marineand inland) catch in
1990, of 600, 000 t, oysters dtill play a
minor role in the national fisheries
production scenario. But whatever the
real production and import and export
rates, thetruth isthat oysters are high
on the Mal aysi an seaf ood agenda.

“We are attempting to diversify our
aquacul ture activities,” explains one
Malaysian fisheries official, “so that
we neither strain resources, nor |ose
out on the technical improvements
being made in the field the world
over.” Developments in off-bottom
culture, which include such materials
as stones, pipes or concrete dabs,
‘cultching’, with spat setting on such
diverse objects as bamboo or old tyres;
exploring remote setting techniques
and growout technology — al these
would appear to have made the days
of wild oyster collection seem |ong
gone.

But this is not entirely true. A two-
phased study carried out by BOBP in
1988 identified a stable market for
‘shucked’ oysters, originating mostly
from intertidal stocksin northwestern
Malaysia, or harvested by divers in
Miar, for instance. However,
government and entrepreneurial

<« |

interest is focussed on the cultured
half-shell Slipper Oyster, Crassostrea
iredeld, introduced tothe west coast by
the Fisheries Research Institute, FRI,
with BOBP technical assistance
provided as part of a project startedin
the sameyear to culture this speciesfor
the Malaysian market.

Twentyeight-year-old Y usuf isone of
themore enterprising of 17 participants
involved in the FRP/BOBP oyster
culture project. A traditional small-
scale fisherman living in Kampong
Teluk Air, a hamlet on the Sunga
Merbok banks, he is at present
working onthe same river andmeeting
with chequered success with Seabass
cage culture, shrimp culture and
recently added oyster culture. His nine
longlines alone are capable of
supporting upto 90,000 oysters and are
fully utilized, bringing in a steady
harvest of 400-600 pieces per week, at,
at least, 70 sen an oyster. “At the
moment | must stick to this target per
week. Spat supply is sonmetines
irregular, so increased production is
difficult,” Yusuf claims. Demand,
however, is gaining momentum. If he
could supply 50,000 oysters a week, for
instance, buyers happy to avail of this
tasty, UV-light depurated product
could be easily found. Even though his
is an essentidly family setup, he
regularly employs four women on a
part-time bass at 10 RM/day to
undertake the oyster cl eaning whi chis
carried out before depuration.

What happens to the oysters once they
l'eave Yusuf’'s small hol ding? They are
either purchased by small-time agents
at approximately 70 sen an oyster and
then distributed locally to the up-

market retail outlets inthe area; or,

nmor e conmonl 'y, soldto outlets such

as ‘Eden Seafoods or ‘Shangrila
Hote’ in Georgetown, Penang, for
about RM | each. Thereis aso a
considerable amount of direct
marketing, principaly on the west
coast, by collectors to hawkers, open
air restaurants, retail fish marketsand
to the occasiona household. The
oysters retail at RM 2.50-3.50 apiece,

depending on where they are sold and
how they are prepared.

The ‘shucked’ oysters is more
gastronomicaly established in
Malaysia— especialywith the Chinese
population. The more sophisticated
half-shell Slipper variety, of the type
cultured by Yusuf, is, however, now
j,.eing marketed on newer, more
dynamic lines, and is beginning t o gain
afoothold in the country.

Considering that oyster culture in
Malaysia is a nascent industry, with
barely 30 active producersnationwide,
the aggressive pronotion on the part
of the government and media, while
commendable, may be dightly over-
enthusiastic at this stage. Government-
sponsored market promotion at
supermarkets, newspaper advertising
andarticles extoffingthe virtues — redl
or supposed — of oysters, have
certainly hel ped towhet the appetite of
an increasingly affluent middle class
androuse theinterest of entrepreneurs
excited at the prospect of dealing in
this profitable mollusc that is far
costlier than either clams or that
Malaysian favourite, cockles.

Eddie Teo, a Chinese-Maaysian from
KotaBharu onthe east coat, is acase
in point. He was probably the first
businessman in the country to organize
an effective network, ten years ago, of
regular local spat collection —
purchased at equitable rates from
about twenty women in 14 outlying
villages — then cultured in his own
family-run farmor soldto the likes of
Yusuf to oversee the bivave's
growout. Teo claims to have “daily
increase inthe amount of enquiries on
the part of fellow businessmen eager
to get on the oyster culturebandwagon
and learn more about culturing in
general”. He invariably helps them,
“sincethe demand for oysters is so vast
nowadays that | could never be
threatened by competition”. In
addition, he owns a nursery which
supplies spat to thewest coast, and has

«US$1 - RM 250 appx.
RM 1 - 100 sen.
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ambitiousplans to start, together with
four other partners, an oyster hatchery
which, he hopes, will one day supply
the “entire east coast” with spat for
culture.

Promotional efforts, both in culture
and in marketing, must also be directed
to coastal communities through
effective extension services, accessible
credit and technical knowhow if the
adleged oyster culture boom is ever
redly to take place in Malaysia, and
the inherent, yet understandable,
wariness of fish farmers is to be
countered. Fisherfolk are traditionally
accustomed to daily cash sdesand, if
natural setting isopted for, months go
by before oysters reach market size.

Thisdrawback is clearly avoided by the
development of tropical bivalve
hatcheries which permit amost non-
stop planting of hatchery-reared spat,
thus alowing frequent harvests
throughout the year. In effect, what
has ‘to be worked out, claims one
aquaculture expert, is “the mechanics
of integrating a relatively high
technology system, such as oyster
hatcheries, into a low-tech village
production system”.

Thisis easier said than done. Thisis
also precisdly where the Government
must step in. “Extension inputs can be
stepped up,” clams one fisheries
official. “Malaysia is blessed with
relatively more funds and technical

knowhow than many other countries
inthe region,” he explains, “and sowe
have the possibility to ensure that
fisherfolk are not |eft out in the cold.”
Also, ifthe grandioseclaims made by
the New Straits Times - 533 tonnes
exported last year - can ever be taken
serioudly, legislation and independent
depuration mechanisms (possibly
under the Food Safety Act, or
controlled by the Agriculture Ministry,
respectively), to ensure that oysters
reach international health standards,
must go hand in hand with astrategy
that integrates technology with
community development as well as
market promotion.

Lisa C Durante

WHITE SLIPPERS ON ICE

Oyster consumers in Malaysia are willing to pay up to 30 Malaysian Ringits (EM) for a half

dozen raw oysters on ice in Kuala Lumpur's posh seafood restaurants, With a market like -

that, oyster farming should be an investment opportunity worth considering.

Yusuf, one of the participants in a Bay of Bengal Programme (BOBP) project (see article),
has seen the attractions of oyster culture, Unlike finfish cubtare, which he had previously
worked at, oysters demand little input, vet reap handsome market prices. He has now
reinvested in his oyster culture farm and expanded his capacity.

Yiusuf has bath Jonglines and ralte, a mivture be likes. Longhines offer rapid initial growth
for the young spat; placed in midsiream, they allow for maximum water exchange and
optimum feeding. Rafts, which must be anchored in calmer waters, offer a more stable and
comfortable working environment, While he wses trays of PVC pipe and netlon on his langline,
be has opted for smaller and cheper tyre trays and netlon for his rafts.
Recently, he has further developed the raft design, basically just doubling its size from 7
% Tmetres to 7 x 14 metres. This innovation was made possible by new, cheaper foats made
of bales of discarded styrofoam sheets neatly wrapped and stitched in used fishing net. This
new, larger raft has further reduced the farmer's cost of oyster suspension for off-bottom
culture,

Using Yusuf's experience in develaping & functional and economical farm infrastructure,
ﬁﬁmﬂ&mwﬂ%mmhwb&uﬂﬁhl

Table 1: Cost of standard double longline

The culturist can, however, decide the composition and combination of the suspension systems
which fit his or her panticular needs as well as the bocal conditions. Oyster farming is basically
modular, lacking sconomies of scabe. A culture can range from one to @ whole fleet of rafts
and longlines.

Table 3 below presents an estimate of what 2 moderate-size, family-run farm might cost.

Table 3 : Schedule of initial capital costs
; No. of RM/ Tl Avg. Arn,
Materials iy | i RM e | deprec

Longline 9 578 5198 2 2126
Large raft . -] 1024 S1IE 4 1333
PYC trays 630 15 9167 3 056
Tyre trays 000 § 10340 ] I3
Depuration unit 1 M0 2490 L m
Working capilal | 9016 06 - -
Total - — 61328 - 758

Moo, af RM/ Tona! Avg. Amn,

Merich wmis | it RM ife | depree
Floats, 601, plastic n 1700 | 340.00 1 1n
Mainling, PE 14 mm 108 kg 1.50 .00 6 13.50
Line, PP twist S mm | § kg 8.00 40.00 6 6.67
Anchar poles, T m each| 4 5,00 0,00 | 20,00
Anchorline, PE 14 mm | 2.2 kg 1.50 16.50 3 7
Construction labour | 4 days 0,00 £0.00 | B0L00
Imitial investment cost — - §T1.50 - 136.25

Table 2 : Cost of large raft (Tm x 14m)

" No.of | RMY Toual Awg. Ann.

Materiols wis | wie | RM | i | doeec
Floats, 601, styrohales 15 13.00 195.00 4 4875
Planks, Tm, 50 x 75 mm f 10,00 60,00 6 10,00
Flanks, Tm, 50* 100mm 13 1220 | 15860 6| 2643
Bolts/nuts, 1/2° * 10 §'1 150 3400 3 18.00
Tree trusk poles, 7m aﬂ Wl om| om 1| o0
Mails, 100 mm galvan. dkg 100 | 1200 [ 2.00
Nuts/bolts, 3/8° * 4 ] L0 24.00 3 800
Anchor poles 4 20,00 #0.00 } 2000
Ropes Mg 000 | 240,00 6| 4000
Construction labour lday | 20000 | 200.00 ] ny
Initial investment cost - — | l023.60 — 266,52

In the farm described above — which has an anmual capacity of 180,000 White Slipper Oysters
. ireelei) — the simple infrastracture for a good size calture nesd not cost more than RM
30,000, It is the working capital (as income is generated first only one vear after start-up),

(Operating costs are quite low, as the oysters do not need artificial feeding or antibiotics,
as in other fish culture, The initial purchase of the young ovster spat at around 10 sen each
is the main operating cost.

As alreacy mentioned, the market appears good, but it is not easy for a small oyster farmer
to marked his or her produce in this exclusive market. Until recently, all *half shell” or live

. oysters sold in Malaysian restaurants were imparted from industrialized countries in Morth

America, Europe and Oceanda or were tnacked in from peighbouring Thailand, These imporned
animals cost around KM 1,20 - 1.50 each and are retailed for ar lexst double that, So far,
domestic oysters have only been able to command sbout RM 0.80 - 0.90.

If & farmer is able to get hold of enough oyster spat to fill a family-size Noating farm, &
handsome income one year later appears assured, Just 30 months afier start-up, all the initial
investmend, including working capital, would be paid hack. In other words — the farm
described in Table 3, would show a healthy Internal Rate of Return (TRR) of 48 per cent.
This moderately high rate of retorn assumes that it takes a whole year to grow an oyster
which sels at a mere 70-90 sen. If these conservative assamptions are proven toa pessimistic,
ayster farming could well prove to be much more profitable than currently thought.

RH.
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NEW BOBP PUBLICATIONS

BOBP/REP/51_— TheMudCrab.A Reporon
the SeminarConveneih Surat Thani, Thailand,
Novembers54, 1991

Themud crabscylla sp.,foundthroughoutthe
Indo-Pacific region, has becomeincreasingly
popular by virtue of its meatquality andlarge
size. Aslittle is knownof thestateof thefishery,

cultureandtrade,in theBayof Bengalregion,

it was felt that a regionalseminarmight be an
appropriatenediumfor an exchang®finforma
tion among the Bay of Bengal Programme’s
membercountriesandto updateknowledgeof

theindustry.

Representativedrom all the BOBP member
countries,aswell asthePhilippines, Australia
andU.S.A., aquaculturistsscientists business
men,socioeconomistdeedmanufacturerand
developmentstrategists presented28 papers
duringfive sessions inNovember1991. These
papers,on biology, natural resources, seed
supply, culture, trade, extension,credit and
economicscomprisethis report.

BOBP/INF/13 — Bibliography on the Mud
Crab. Culture and Tradein the Bay of Bengal
region

Thisbibliographywaspreparedy theBOBP for
theseminaon Mud CrabCultureandTradein
theBayof Bengalregionheld in November1991.
Thebibliographydeals withthebiology, culture,
resourcesexploitation andmanagementisease
and parasites, marketingpreservation,
processing, handlingndeffectsofpollutionon
mud crab Scyllasp.

BOBP/REP/52- Feedsfor Artisanal Shrimp

Culture in India — Their Development and
Evaluation

This report presents the findings of a
collaborative programmeconducted during
1989-910n the formulation, manufacturand
feedingtrials of feedsfor theartisanalculture
of shrimpin India. It describeshelndianshrimp
culture industry theprinciplesandpracticesised
within theprojectfor theformulationof shrimp
feeds, the principles and practicesof pond
environmentassessmenteedmanufacturand
feed evaluationby feedingtrial, a financial
appraisabfthefeedingrials andrecommenda
tions for further studies.

BOBP/REP/53 — A Radio Programme for
Fisherfolkin SM Lanka

This reportdescribegheprocessachievements
and learningsof asubprojectvhich setout to
introducea radio programmes acommunica
tion and extensiontool to help Sri Lankan
fisherfolk in their development. The radio
programmaventon theair with daily andweekly
programmes Januaryl989andhascontinued
sincewithout a break.

BOBP/WP/71 — ManualBoatHauling Devices
in the Maldives

The traditional fishing craft of the Maldives,
mostof them 8-15m long, arebuilt with local
andimportecdtimber. Astheyarenot coatedwith
antifouling paints or sheathedto protectthe
timber they arehauledon to thebeachat least
once amonth for scrapingof the hull and
applicatiorof protectiveoil. Traditionally, the
boatsaremanuallyhauledon to thebeachby
50-80menandwomen.This paper documents
the developmentof simple low-cost manual
hauling devices which helped to reducethe
hauling crew.

BOBP/WP/75 — Fishing Trials with
Beachianding Craftin Tamil Nadu, India

Todiversify anddevelopsmall-scaldisheriesin

theoffshorearea®ff theCoromandelCoasbf

Tamil Nadu, a subprojectto encouragethe
commercial fishing of pelagic species was
executedy the FisheriesDepartmenbf Tamil

Naduand theéBay of Bengal Programmerom

February 1989 to January1991. This paper
reporton thedemonstratiomf thetechnicaand
economic feasibility of small-scale offshore
fishing by using beachlanding craft and
employing diversifiedfishing gear.

BOBP/WP/81—Ercploratoryfishingfor Large
Pelagic Speciesn South Indian Waters
Despitethesubstantiaincreasen the traditional
small craft fishing fleet of Tamil Nadu, India,
fish production has remained more or less
constantin the last few years, indicating that
fisheriesresourcesvithin therangeofthis fleet
have beerfully exploited.In orderto introduce

fishing for largepelagicspeciesn Tamil Nadu

by demonstratingheexperiencef Shri Lanka,

a subprojectfor fishing demonstrationsin
Tamil Naduwas establisheid 1989 with alOm
FRP boat (SRL 15) testedin Shri Lanka’s
commercialoffshorefisheries. Theresultsand
theconclusionsof thesefishing trials arereported
in this paper.

BOBP/WP/83— SurveyofFish Consumption
in Madras

Fish occupiesanimportantposition in thediet
of muchof thepopulatiorof Madras. It is the
most favouredand least expensiveform of
animal proteinavailable.But poor post-harvest
techniques cause substantiamaterial and
nutritional losses of fish. It was against this
backdropthat theODA-funded Post-Harvest
FisherieProjectof theBOBPengagedMARG,
a leading marketing and researchgroup, to
conduct exploratory researdh Madras and
study the consumption, and ‘attitudes to
consumptionpf marine produci households
in thecity. This documentot only reportson
the findings by MARG, butit alsopresenta
Forewordndicating possibléuture interventions
in theimportantirea offish marketing.

BOBP/WP/85_ Processingind Marketingof
Anchovy In  South India: Scope for
Development

The Bay of Bengal Programme’s ODA-funded
Post-HarvesProjecthas beenworking, in the
KanniyakumariDistrict of Tamil Nadu, India,
to resolveseveralproblems associatedhith the
traditionalpracticeof drying Anchovydirectly
on thebeachsandandmarketingapoorquality
product. An analysis of the market, both
domesticandexport, providedseveraimportant
insights in the potentialfor developingvalue
addedandhigherquality productdasedon the
existing, traditionalkattumaranfishery. Simple
andlow-costdrying racksmadefrom casuarina
polesandsecond.hanahetting were developed
anddemonstrated as being baltechnically and
socioeconomicallglesirable mearaf achieving
improvementsn productquality andproviding
a simple method of enhancingproducers’
incomes. This paper describesnot only the
developmenof thetechnicakystems whicthave
helpedo achieve theseesults but alsodiscusses
the. methodologies and socio-economic
considerationdehindtheproject.

Bayof BengalNewsis aquarterlypubhcationofthe Bayof Bengal ProgrammeBOBP) a regionalfisheries programmavhich coversseven
countriesaroundtheBayof Bengal - Bangladeshindia Indonesia Malaysia Maldives Sri Lanka Thailand TheProgrammelaysacatalytic
andconsulativeole it developsdemonstrateand promotesiewtechniquestechnologier ideasto helpimprovetheconditionsof small scale
fisherfolk communitiedn themember-countriesTheBOBP is sponsoredy the governmentof Denmark SwedenandtheUnited Kingdom
by membeigovernmentsn the Bay of Bengalregion andalsoby AGFtIND (ArabGulf Fundfor UnitedNationsDevelopmentProgramme)
Themain executingagencyis the FAO (Food and Agriculture Organizationof the United Nations)
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