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Quotes on Small--Scale Fisherics

Indonesia®
About 2 million people involved.

Responsible for 98 percent of the fisheries catch.

Senepal*
1/10 of the country's population is involved,
Responsible for 80 percent of the fisheries catch.

Worldwide®
25 million people involved,

* Statements a:t the 1974 meeting of the FAO Committee on Fisheries
subnitted respectively by the delegates from Indonesia, Senegal
and Sweden
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I. Introduction

Characteristically, the artiszn fisheries of the coastal areas play a
dual role, providing essential protein and serving as a principal source of
employme.t. In such areas, bulk food requirements may be met in part through
simple agriculture, while the fishing harvest complement the crops, ecpecially
in supplying protein needed to relieve malnutrition. Also agriculture and
fisheries may complement each other in sustaining employment or occupational
alternatives to.populations that could not nrake ends meet on either activity

alone.

In thinking of the world's capture fisheries, we are inclined to pic-
ture the industrial fisheries of relatively large, heavily-capitalized
boats, labor saving rather than labor intensive in theilr operations. In
so doing we are prone to overlook the little man who uses simple methods
and who has negligible financial resources as he operates marginally above
the subsistence level. Actually, however, a substantial share (some sug-
gest as nuch as half) of the world catch of fcod fish is taken in the
relatively small-scale fisheries which, though ill-defined, are commonly
referred to as the ‘artisan fishery. ™ llorlivide tnere maybe as nany as
15 iilliont fisheriza in thls category. In addition, the fishernen s
families and all those involved in the infrastructure must be incluled

in a tally of the pezople direccly dependent on this segment of tae cconouy.

Individual productivity is low in tiae artisan fishery duec to the lack
of equipuunt aud skiils combined with difficulties acscciated with rerote-
ness fron narkets aud a lack of transportation. Such relatively sinple
saortconinzs ore ancnable to significant change throuph assistance programs
naving a far-ranging iupact on nutritiou and overall health aad providing

a broad-~based uplifting of the eocunony.

These possibilities werc often overlooked in the past as assistance
was focused on the industrial fisiiery where it is casier to concentrate
efforts acnd to invest development funds. This emphasis has probably

run its course, ecpecially in areas where such fishing, largely farcher

* Relfable figures are not available. Estimates range from 10 nillion
to 25 million. From an unpublished compilation of FAC data, 10-.
12 willion is suguested by lilmar Kristjousson (persoral communication)
as a ccnseivatlve estimate.
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offshore than the artisan activity, does little more than add to the
pressure on stocks also fished by boats from distant lands. Often
little or nothing is to be gained from such competitive harvesting.

A shift of attention to the artisan fishery, on the other hand, must
involve working with a diffuse activity, widely scattered along the world's
coastlines, including a great diversity of fishing practices and of cul-
tural and political entities. The obvious approaches to assistance en-
deavors in the face of such diversity are:

-=to deal with each case separately, i.e., country by country or
at least subregion by subregion,

--to deal with subsets of the conditions encountered, dividing
them into groupings based on environmental characteristics
and based on socio-cultural criteria,

--to select and pursue those problems which are common to many
of the artisan fisheries, thus seeking advances that can
be readily transferred to specific locales.

The desirability of interrelating elements of all such approaches is

obvious.

One should not assume from the above that developed countries have
altogether failed to show an interest in agsisting the artisan fisheries
of the LDCs. The Worwegian project with India, focusing on small fish-
ing villages, their equipment needs, and on~shore facilities, dates back
twenty years. India thinks very highly of this undertaking but notes
that wastage continues because of processing and marketing problems.
Both Senegal and Ghana point with satisfaction to the assistance the
Canadian government renders to their artisanal fishermen. The fact that
about 70 percent of the catch in Chana* comes from the small-scale fisher-
men makes it easy to understand their appreciation of this assistance.
The same applies in Senegal* where 80 percent of the catch comes from
small-scale fishermen with 1/10th of the population engaged in fishing.
The FAO fisheries effort in Panama also focusses largely on the artisan

* Data on Ghana and Senegal are from statements by the country delegates
at the Cormittee on Fisheries meeting, 1974.



-3 -

fishery. Reccently FAO* get the following guldelines for its assistance

programns, generally regarcded as quite helpful:

"The most pressing need of the Fisheries Sector in Panama
1s the improvement of distribution facilities in order
to stimulate a greater demand for the finfish resources
which, to a marked exteant, remair under-utilized. Im-
provement of marketing is also a necessary condition
for one of the other main aims of development policy--
the improvement of the status of artisanal fishermen
through the introduction of cooperatives and by intro--
ducing more advanced technology.’
Rather than elaborate further on such illustrations of assistance
in the artisan sector in the past, we stress the new awareness and ex-
panding interest in this sector. he LDCs, faced with combined needs
relative to the nutrition, general health and employment of crowded popu-
lations, rccognize the importance of the small-scale fishery. Undoubtedly,
they also appreciate that moves to develop industrial fisheries with large
vessels may thrust them into competitive high seas endeavors of little

promise, #%

This LDC interest, reported in the recent writings of FAO, was verli-
fied in the country endorsemeats of small-scale fisheries programs proposed
at the FAO Committeec on Fisheries meetings in October, 1974. Interest in
the artisan fisheries is also evident in recently anncunced policias by
the UNDP, the Vorld Bank, and Regional Development Banks (TAO, 19743%%%)
Further, several developed countriez with a record of assistance to the
fisheries have groving plans to assist in this sector. At the risk of
onitting some key [roups, we list Sweden, Norway, Canada, Japan and the

Hetherlands. There are indications that the United States will help swell

*Undated FAO release, presumably 1971

#*%1f the current Law of the Sea Conference awards economic controls to
200 miles offshore, as is expected, each LDC may be in a position
to control the inroads of distant water flects in those regions.
While this may help individual coastal countries, no increase in
the world's food supply can be expected from those areas where
sustainable yields are already harvested.

*%%FAQ, 1974. Small-scale fisheries. Item 5 of the Provisional Agenda,
Committee on Fisteries, COFI/74/9.
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this growing interest, although, as we undexvstand it, AID is still in the
process of finalizing key policies for the fisheries sector.

It is important to point out that the new worldwide thrust in support
of the artisan fisheries should be linked inseparably to any well-conceived
growing interest in aquaculture. The same peoples are involved, at least
along the coastal areas. The effort 1s not concentrated as in the indus-
trial fisheries where landings are limited to major ports. The artisan
fisheries and aquaculture have broadly overlapping needs for improved
processing, marketing and overall attention to an infrastructure operating
without the geographic focus of the industrial effort. As broadly over-
lapping ventures affecting the same people, these two subsectors of the
same industry should be handled jointly. Generally speaking, we can often
assist the artisan through advances in his fishing techmiques, at the
same time offering aquaculture opportunities in relatively simple form,
often more in the order of husbandry, avoiding more sophisticated cul-

ture practices.

It is interesting to reflect on the relative interest in the artisan
fisheries and aquaculture. Some of our more sophisticated fisheries
leaders are projecting great things for aquaculture. In fact, one even
hears the term ‘‘blue revolution,” implying culture efforts that might

alone relieve starvation, however, in absolute terms, even the more
optimistic projections place the growth of aquaculture below the potential

for increases in the capture fisheries (sce, for example, Lampe et al.,
1974%). Further, those who are reticent to share in an optimistic out-
look for the capture fisheries are generally focusing on certain high seas
operations where, as noted, heavy exploitation has already occurred. They
are not referring to potential new sources, particularly in the LDC areas
and particularly in the artisan sector. To put aquaculture and to capture
fisheries in perspective, we might refer to Indonesia--noted for its in-
tensive activity in aquaculture. Best estimates available suggest that
there are about half-million people active in aquaculture there (Donovan

D. Hoss, personal communication), while approximately two million are

*Lampe, H.C., N. ilarshall, J.G. Sutinen, L.0. Vidaeus and D.T. Westin.
1974. Prospects for fisheries development assistance. Univ. R. I.
Marine Tech. Rept. Series No. 19, 41 pp.



engaged in the artisan fishery.

Generally speaking, and wisely, the LDC leaders have been reserved
in their expectations from aquaculture. They tend to expect more through
helping their little fisherman so immediately amenable to assistance.

One of the major opportunities open tc the developed countries 1is to
assist LDCs in fostering the linkages between artisan level aquaculture

and the artisan capture fisheries.
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II. Representative Artisan Fistuerles

Realizing that the artisan fisheries differ appreciably from one
locale to the next, we have elected to portray them by elaboratin3 on
activities in Costa Rica, Chile, Tanzania and South Vietnam. Ve con-
sider these to be representative, and we have some first-hand familiarity
with these countries' fisheries. In the final sections, III and IV, we
will refer to common characteristics as wzll as problems and issues

needing attention in the artisan sector and related aquaculture.



-7 -

II. A. Artisanal Fisheries in Costa Rica*®
Information assembled by Dr. Richard B. Pollnac

Introduction

Costa Rica 1s the second smallest country in Central America
with an area of approximately 51 thousand square km and with 1230 km of
coastline, 210 km on the Atlantic and 1020 on the Pacific. Approximately
70 percent of the population of almost two million is concentrated in the
central plateau where the capitol, San Jose (population 423,028 ia 1972)
is located. Puntarenas (population 32,891), the major population center
on the Pacific coast, is 109 km from San Jose. Traveling time from San
Jose by train is over four hours; by bus, about two hours, and by air-
plane, 15 minutes. The main port on the Atlantic coast, Limon (popula-
tion 39,217), is located 165 km from San Jose by train (six hours traveling
time). A new all-weather road is being completed which will reduce this
travel time by more than one-half. Flying time to Limon is 20 minutes.

Physical Features of the Coastal Waters

The continental shelf off the Pacific coast has an area of
approximately 4,400 square miles. iluddy bottoms are found in the Culfs
of Dulce, Nicoya, and Payagayo. Host of the shelf off Quepos, located
between Punta Llorena and Punta Judas, and the edge of the shelf off the
llicoya Peninsula are also muddy. The rest of the Pacific platform is

made up of a mixture of rocks and sand.

The area of the continental shelf on the Caribbean is approxi-
mately 520 square miles and is extremely narrow. It extends to a maximum
of 8 miles and a minimum of 2 miles with indentations of submarine canyons
offshore of the llatina River, northeast of Isla Uvita, and south of Punta

Mona.

*Information contained herein is from first-hand observations plus the
references listed at the end.
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Artisanal Fishing llethods

Information ccncerning artisanal fishing methods in Costa Rica
is relatively scanty. "White" fish (see section on species utilized)
are céptured with throw nets, gill nets and handlines on botﬁ coasts.
Sharks are taken with handlines and gill nets, with a preference for
using handlines. On the Pacific coast the boats used are usually 8 to
10 m long with either inboard or outboard motors;, and on the Atlantic,

8 to 12 m long, usually dugouts with outboard motors.

Artisanal fishermen obtain lobsters by diving or with lobster
traps on both coasts. Mollusks are collected by hand, except for squid

wnich are captured in small gill nets.

Turtles are captured on the Atlantic coast with the use of either
harpoons or large handmade mesh nets. Vhen nets are used, a turtle-shaped
decoy carved from wood is placed where it will attract turtles into the
net. In interviews in 1974, artisanal fishermen in Limon reported that
they used only harpoons to capture turtles. According to one account
three men in an outboard motor powered dugout, travelling approximately
30 miles to the hunting area and with the use of harpoons, can capture

as many as eight or nine turtles per day.

Parsonnel in the Artisan Fishery

dinety percent of the marine products for Costa Rica are pro-
duced on the Pacific coast. There are about 400 small craft on this
coast (approximately 50 percent mechanized) producing about 500 tons of
mixed “white' fish annually. Host of these Pacific coast artisanal
fishermen are concentrated at the port of Puntarenas in the Gulf of
Wicoya. A cooperative in the foimative state in Puntarenas had approxi-
mately 100 members and 36 motorized boats in mid-1974. It was repo;ted
that there were 250 artisanal fishermen outside the cooperative. Addi-
tionally, there 1s a small concentration of shark fishermen at Golfito
in Golfo Dulce who operate about 40 boats. Other small concentrations
of artisanal fishermen can be found at numerous locations along the

Pacific coast.
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There are appruximately 100 permanent and 90'part-time artisanal
fishermen concentrated around the Puerto Limon arca. It 1s estirated
that 100 boats are active during a good lobster season with a :inimum

of 20 operating year round.

Species Utilized, Total and Artisan Harvest

While industrial fisheries account for moct of the marine products
produced in Costa Rica and are specifically responsible for the tuna,
thread herring and shrimp fisheries catches, artisanal fishermen greatly
outnumber those in the larger vessels of the industrial sector and produce
a significant anount of fish classified as ''white" fish (pesca blanca ¢
de consumo) including: croaker (Sciaenidae), snappers (Lutjanidae), mero
(Serranidae), snook (Centropomidae), grunts (Pomodasidae), flatfish

(Cynoglossidae), and sharks, lobsters, mollusks and turtles.

The artisanal fisheries of Costa Rica provided 33 percent of
the "white" fish during the years 1960 to 1970, while the industrial
fisheries produced most of the balance. The average total production
of “white" fish for the years 1968 to 1970 was 1490 metric tons on the
Pacific coast and 12 metric tons on the Atlantic for both artisanal and

industrial fleets combined.

In terms of abundance, price, demand and acceptance in national
markets, the most important fish is the croaker, followed by sharks, then
nero and snappers. The average production of sharks, larpgely artisanal,
was 328 metric tons on the Pacific coast from 1968 to 1970, and on the
Atlantic, 42. During this same pcriod the Pacific and Atlantic coasts
produced yearly averages of 5.5 and 66 metric tons of lobsters respec~
tively. Important lobster species, also primarily an artisanal catch,
are Panulirus gracilis and Evibacus princeps on the Pacific coast and
P, argus on the Atlantic. It should be noted that the yearly catch of
lobsters on the Atlantic varied between 13 and 129 metric tons from
1968 to 1970. Variability in capture is clearly demonstrated in data
from a longer time period. From 1657 to 1970 the Atlantic coast produced
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an average'of 126 metric touz of lobeters per year with a range from 13

to 559 tons. The artisanal fishery includes the yearly average of 21
metric tons of mollusks produced from the Pacific coast, and the yearly
average of 87 tons of turtle was produced from the Atlantic during this
same period. The sea turtle, Chelonia mydas, 1s the most important turtle
and 1is captured along the Atlantic coast.

llarketing andlDistribution

In general, the shore facilities for handling and distributing

fish caught by artisanal fishermen are inadequate on both coasts of

Costa Rica. The fish are landed at numerous beaches along the coast,
Generally, fish are not iced while at sea and are beginning to deteriorate
when they reach the beaches. In most cases, fish are sold to middlemen
who either sell them to fishmongers in town markets or simply hawk them
along the streets. Fish are often transported without any cooling facili-
ties, resulting in further deterioration. This method of distribution
often leads to depressed prices to the producer ani inflated prices for
the consumer who is sometimes faced with purchasing either semi-spoiled

fish or none at all.

An artisanal fishing cooperative which was being formed in
Puntarenas provides a notable exception to this pattern. It was reported
that the coonerative has an agreement with an autonomous state operation,
the Consejo ilacional de Produccion (CWP), vhich buys fish at fixed prices

and handles further distribution.

Spiny lobsters caught by artisanal fishermen at Limon are sold
directly to representatives of three different processing plants:
Eugenio Garron e Hijos aid liariscos del Caribe in Linon, and Alta :ilar,
S.A. in Puntarenas. Those processed in Pun%arenas are snipped overland
from the Atlantic coast. Only about 2 percent of the lobster catch is

consumed domestically.,

The processing plants in Limon also purchase turtles from the
artisanal fishermen. In mid-1974 fishermeu complained that, with only
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three buyers, there was a lack of competititon resulting in price fixing.
A representative of lariscos del Caribe reported that, after they take
the approximately 50 pounds-of calipee and choice turtle meat, the rest
is distributed gratis to hospitals and local people who request it.
Sometimes the fishermen sell turtles directly to fishmongers in the Limon
central market where six stalls are set up to sell marine products. In
mid-1974, fishmongers at the market complained that the demand for fish

and turtles was much greater than the supply.

In sum, except for high priced export products like lobster and
turtle calipee, the marketing and distribution networks for artisanal
fishery products are underdeveloped in Costa Rica. A notable exception

to this generalization was found in the new cooperative in Puntarenas.

Organizations and Institutions

The fisherman's cooperative, mentioned above, being formed in
Puntarenas, had approximately 100 members and 36 motorized boats in 1974
and is located in a substantial building on a dock with cold storage
tanks, electricity, and running water. Ice was obtained from an ice
company, with a 20-ton per day capacity, located close to the cooperative
buildinfg. An electric-powered cold storage room for fish was being con-

structed in the cooperative building.

It was reported that shark fishermen in Golfito were organized
into a cooperative, but at present we have no further information on

this organization.

do cooperatives were In existence on the Atlantic coast in mid-
1974. Fishermen interviewed during a recent URI survey expressed interest
in forming a cooperative but suggested that other fishermen would oppose

such a plan.

No data are available concerning equipment ownership patterns
on the Pacific coast. In a survey of the Puerto Limon area, it was re-
ported that, among the permanent fishermen, approximately 43 percent
own their boats while 25 percent rent, and 32 percent are salaried workers.
Among the part-time fishermen, they report that approximately 32 percent
own and 14 percent rent boats, while 54 percent are salaried workers.
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Plans, Programs and Government Involvement

A proposed FAO/IDB project should have considerable impact on
the artisanal fishery on the Pacific coast of Costa Rica. This project
iz loncerned with three important areas: 1) development of artisanal
fisheries, 2) construction of a fish terminal; and 3) developmcnt of the

distribution and marketing network.

With respect to the artisanal fisheries, the project will involve
considerable upgrading of the fishermen's cooperative at Puntarenas with
47 31-foot fiberglass, three-ton-capacity boats with 40 horsepower motors
and necessary auxiliary equipment. Nets, lines and hooks will also be
supplied. The fish terminal will serve to collect, process and distribute
the fish landed by independent artisanal fishermen, cooperative members,
and vessels of the industrial fisheries. It 1s projected that the terminal
will result in better prices for both consumer and producer. The terininal
is supposed to have an annual capacity of 6000 tons by the third year of
the project. Distribution will be augmented by establishment of improved
distribution networks, and processing performed at the terminal will also
enhance distribution. In addition, a marine product promotion campaign

will be conducted using the mass media.

Potential for Levelopment

The proposed FAO/IDB project will facilitate development of
artisanal fisheries around the Gulf of Micoya. The project's marine
product promotion campaign may stimulate demand to such an extent that
it will exceed production. Further development of cooperatives including
the one started and to be improved at Puntarenas, plus others on a smaller
scale, would prciably enhance the development of artisanal fisheries at
other sections of the Pacific coast and help satisfy the increased demand.
Establishment of an artisanal fishing cooperatlve with technical assis-
tance and a minimum of processing and distribution equipment would
probably help increase production of marine products on the Caribbean
coast where demand already exceeds supply, especially since restrictions

have been placed on the capture of turtles. The all-weather road to



-14 -

Limon, which should be completed soon, will open up new markets for
Caribbean marine products, thus increasing the desirability of developing

the proper exploitation of available resources from that coast.

Further potential for development is seen in the area of mari-
culture. Lxperiments in mussel culture carried out in Costa Rica have
been quite successful, and a follow-up project.of mussel culture on a
commercial scale is planned for the Gulf of llicoya. Additional research
investigating the culture potential of numerous species could be carried
out in salt and brackish waters along both coasts. Establishment of
successful mariculture projects could lead to improved nutrition among
coastal populations either through direct consumption or by enhanced

purchasing power gained from exporting fishery products to other regions.
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II. B. Artisanal Fisheries in Chile®*
Information assembled by Luis A. Adriasola and James J. Griffin

Introduction

‘Chile ranks seventh in size among the South American countries.
Its 756,230 square km surface stretches over 4500 kn,. providing neariy
5000 kn of coastline plus the coasts of the islands of the southern
archipelago. Chile's average width is 180 km, ranging from a minimun
of 96 km to a maximum of 320 km.

The principal physical features of the country are the Andes
Cordillera, vhich constitutes a natural eastern boundary separating
Chile from Bolivia and Argentina, and a coastal range of lower mountains
vhich divide the coastal slope from a central valley. From north to
south there is a desert region, followed by a region of valleys trending
east-west, which leads into a large central depression. To the south a

lakes region dissolves into the southernmost archipelago.

Chile's total population in 1970 was 9,809,000. This is
principally concentrated in the central area in and around Santiago
and in the environs of the port city of Valparaiso to the east of
Santiago. The port areas of Concepeion, about 400 km to the south,
and Antofagasta, over 1000 kn to the north of Santiago, are also major

urban areas.

While the Chilean population is concentrated more or less
centrally--the central inland zone has 33 percent of the population with
an additional ten percent located along the central coast--the remaining
57 percent is spread along the full length of the country, with about 20

percent in smaller towns and the rest in rural areas.

Shipping lines, electric railway and highways provide transpor-
tation along the coast. Transportation networks also link coastal and

inland areas, particularly in the central zone. While travel alongz the

*Information contained herein is based on first-hand observations plus
the references listed at the end.
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coast 1s time consuming, transportation time inland from the coastal

ports 1s seldom more than four hours by rail.

Physical Features of the Coastal Waters

Predominant characteristics of the Chilean offshore region are
the extremely narrow continental shelf and the southern end of the 3000-

meter-deep Peru-Chile trench, which closely parallels the shore.

Typically the northern and central Chilean shelf ranges between
eight and 16 km wide. Along the southern 1609 km of the coastline, where
there 1s an elaborate system of islands, inlets, sounds and fjords, the

shelf extends a 1little farther off the coast.

The major current system, the Peru or Humboldt Current, is a
broad languid flow moving northward along the west coast of the continent
to within a few degrees of the equator. In the narrow belt between this
oceanic current and the coastline, the flow is broken into irregular
patterns, with both diurnal aud seasonal variations often affected by
the wind systems. It 1s in this region close to shore that considerable
upvelling occurs enriching the fisheries productivity. The upwelling
is best known to the north and is especially famous off Peru. ELqually
famous are the prolonged interruptions of upwelling and the accompanying
drop in productivity, generally caused by warn currents flowing southward

off Peru and northern Chile and known as the E1 Nino phenomenon.

In the southern Chilean archipelago area, density stratification
sets up a typical estuarine circulation--high salinity inflow along the
botton and low salinity outflow on the surface. This pattern is compli-
cated somewhat by the presence of icebergs spawned from local glaciers.

This also is a region of great tides and swift tidal currents.

Artisanal Fishing liethods

The most typical fishing gear used by artisanal fishermen is
the long line, consisting of setting hundreds of yards of line to which
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smaller lines with baited hooks ara attahced at intervals of about one
meter. Every 200 meters or so, floats are used to keep the line at the
desired depth and to indicate.whether fish have been r~aught. Other gear
frequently used include gill nets, traps and hand lines.

Fishing operations are carried out from vessels that range from
20 to 54 feet and are powered by oars (50 percent), sail (40 percent),
or motors between 15 and 40 hp (10 percent). Larger boats are used to
collect fish or shellfish from the smaller boats from which the fisher-

men operate.

-Shellfish are taken by divers who may simply collect along the
shore or use varied equipment, including modern skin diving gear, as

they gather mollusks off the coast.

Handling of fish on board and in trans-shipment to other boats,
shore, trucks and fish merchants is carried out under conditions that are
most inadequate for enhancing the shelf life of the product. Often the
fish are killed by hitting their heads with a stick; they are then thrown
into a pile on the middle of the boat where they lie in the sum, sloshing
in their blood and bilgewater. Often the fishermen have to step on them

in moving from one end of the boat to the other.

ilarketing and distribution methods are equally inadequate, and
the fish, once displayed, are in a conlition with little appeal to the

aesthetic senses of the consumer.

Personnel in the Artisan Fishery

Nearly 15,000 artisanal fishermen operate out of the 188 fishing
coves (caletas) spread along the Chilean coast. Their geographic distri-
bution with the distribution of fish and shellfish catch is the follow-

ing:



Percentage of

Percentage Chilean
of Chilean Artisanal Catch
: Artisanal
Zones Provinces Activity Fish Shellfish
South Llanquihue~Chiloe 19 3 69
Central/South  Concepcion-Arauco 26 36 11
North/South Atacama-Coquimbo 12 6
Central Valparaiso-Aconcagua 10 12
North 8 28
25 15 10.
100% 1007% 1007%

The harvesting operations of the artisanal fisheries are organized
to some extent around fishermen's cooperatives; in fack, it is estimated
that over one-fifth of the artisanal fishermen belong to some form of

cooperative.

Species Utilized, Total and Artisan Harvest

Since the industrial fisheries, particularly for anchovy to be
converted into meal, dominate the Chilean harvests, the importance of
the artisan activity and of fish for direct human consumption tends to
be overshadowed in overall production data. This anchovy harvest,
primarily to the north, has peaked close to a million metric tons (a
poor second to the great fishing off Peru) but has also suffered the
well-known setbacks associated with the EL Nino phenomenon and apparent
overfishing. Pilchard, jack mackerel, langostinos and shrimp also loom

large in the industrial fishery.

The artisanal catch is in the order of one-~tenth of the gross,

amounting to nearly 100,000 tons annually in proporiions as follows:
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Fish Percent Shellfish Percent
merluza (hake) 21 cholgas (mussels) 30
jurel (hard tail jack) 10 chorito (mussels) 16
sierra (snake mackerel) 23 almeja (clams) 13
bonito (bonito) 7 loco (1limpet)
congrio (cusk eel) 12 enzo (sea urchin)
corvina (corvina) 7 macha 5
other species of lesser other

importance 20 22
100% 100%

Over 95 percent of the artisanal catch is used for human consump-
tion, constituting over two-thirds of the fresh fish supply and over one-
third of the entire domestic supply of fish food products. Per capita
consumption of fish in Chile is over 16 kg per year.

larketing and Distribution

Over tﬁe years artisanal cooperatives, initially formed under the
sponsorship of the Instituto de Desarrolo Agropecuario (INDAP) and the
Corporaction de Fomento (CORFO) as a means for channelling government aid
to the artisanal fishermen, have come to offer their associates' services
related to consumption and marketing. Frash fish marketing organizations
have evolved in response to governmental intervention in a drive to re-
place the traditional middleman (remitentes). It is expected that these

organizations will be placed under some form of cooperative system.

Because of the lack of adequate equipment and processing
facilities, the marketing channels that handle the artisanal catch lack
flexibility. As a result, only a fraction of the potential edible
catch reaches the markets in suitable condition and then at a competitive
disadvantage in the face of other sources of protein available to the

consumer.
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Organizations and Institutions

The Chilean government has charged IWDAP, which is a division
of the Ministry of Agriculture, with the responsibility for overseeing
the development of the artisanal fisheries, while the Instituto de
Fomento Pesquero (IFOP), under the ifinistry of Economy, 1s in charge of
fishery rescarch, and the Comite Sectoral Pesquero is in charge of the

operation of marketing chamnels for fish products.

There are at least ten other governmental agencies with functions
that relate to the fishing activity at all levels. In addition. there
are some ten or more acadenic and research organizations that pursue

different and sonetimes overlapping activities relating to the fisheries.

Plans, Programs and Government Involvement

Realizing that the greatest potential for improving the fisheries
lies in making better use of what is caught, the fishery research insti-
tutions and government agencies have directed attention to processing
and marketing. To a lesser extent they have focused on improving the
harvesting technology of both the industrial and the artisanal fisheries.
Limited efforts in freshwater fish culture and utilization of under-

utilized species have been made.

The most important programs currently underway or considered for

implementation are:

FAO support has been approved for.

-—-a two-year effort, cooperatively with INDAP, to develop
inland marine fisheries of the archipelago area in
southern central Chile for both commercial and
recreational use;

--a development project to set up a regional advisor on
fish processing and marketing

---a development project to set up, with IFOP, a quality

control program for canned fish products.

Other projects under consideration cover:



- 23 =

--development of an efficient and flexible fisheries
planning organization;

~-fish food product development and quality control,
with IFOP, including fish handling, on-board
refrigeration, etc.'

--a processing and marketing fishery products project.
proposed jointly by the Universidad Catolica de
Valparaiso and the University of Rhode Island.

IBRD (World Bank)

~-a loan is being provided to the Chilean govefnment to
carry out preinvestment studies, coordinated by CORFO,
in projects aimed at expanding exports and saving
foreign exchange expenditures in areas that include

nutrition and fisheries.

Potential for Development

It is clear that the conventional fishery resources off the
Chilean coast are being exploited near the limit of their capacity.
Potential improvement of the benefits from the fishery resources lies
then in improving the utilization of current catch, exploiting under-
utilized species, and expanding the resources via fish culture techniques.
Programs toward the first objective--including the development of fish

products from nonconventional species--are well underway.

liost of the efforts to develop aquaculture have been directed
towvard freshwater hatcheries. The develcpment of brackish water fish
culture seems to be an appropriate line to investigate. The potential
for shellfish farming along the coast may hold great promise for the
artisan. Lspecially spectacular, though perhap: unrealistic, is the
suggestion that salmon runs may be introduced to serve as intermediate

feeders to harvest the Antarctic krill resource.
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II. C. Artisanal Fisheries in the United Republic of Tanzania*
(excluding inland lake fisheries)

Information assembled by Dr. Richard B. Pollnac

Introduction

The United Republic of Tanzania, located on the east coast of
Africa, has an area of 939,703 square km and a mainland coastline of
840 km facing the Indian Ocean. Three major islands are lacated about
30 to 40 km off the coast: from the north--Pemba, which is about 40
by 24 km, Zanzibar, which is about 90 km long and 40 km wide at the
widest point, and ilafia, about 60 by 20km. The total population was
estimated to be 14 million in 1972. The capitol, Dar es Salaam, has a
population of approximately 300,000 and Zauzibar Town has about 70,000
inhabitants. Other lumportant coastal towns are Tanga (population about
61,000), Mtwara (about 25,000), and Lindi (about 13,500). Areas of
high population density are fragmented and dispersed. lost large popu-
lation clusters are in peripheral areas of the country, while much of
the interior is thinly populated. The main coast road more or less
parallels the coast between major population centers, but access to
most fishing villages 1is by dirt roads which are often impassable

during the rainy season.

Physical Features of the Coastal Waters

The width of Tanzania's continental shelf varies, with a maxi-
mun of 60 km and a minimum of 6 km. Relatively narrow portions are
located from the Kenya border to Pangani, offshore from the Dar es
Salaam area, and south of the Rufiji Delta. Relatively wide areas are
found south of Pangani where the shelf reaches out; encircling Zanzibar,

and south of Dar es Salaam where it includes liafia Island off the Rufiji

*Information contained herein is from first-hand observations plus the
references listed at the end.
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Delta. Coral reefs and outcrops are found all along the coast resulting
in an almost continuous chain of small offshore islands. Extensive
areas of sand bottom are found between coral outcrops, with mixed sand

and mud at rivermouths.

The major ocean currents off the coast vary from one time of
the year to another. During the southwest monsoon (April to September)
the East African coastal current is swift and narrow, flowing northward
at speeds as high as seven knots. This current reverses direction and
flows southward in December and January as a result of the northeast
monsoon which lasts from October to ifarch. Close to shore the current

tends to be much more varied and not as swift.

Important natural harbors exist at Tanga, Dar es Salaam, Lindi
and litwara. The Rufiji River manifests a complex delta system op-
posite ilafia Island, and important estuaries are formed by the Pangani,

Waml, Ruvu and Ruvuma Rivers.

Artisanal Fishing ilethods

ilost of the fishing along the Tanzanian coast is carried out
with the use of non-motorized vessels. It is reported that only 3.7
percent of the 3,113 vessels used by coastal fishermen are motorized--
103 have outboard motors and 12 have inboard. Recently acquired
mechanized vessels are of foreign design, generally imported and in some
cases of steel construction. The dugout canoe, catamaran, outrigger
canoce and dhow are the major types of non-motorized vessel. Outripger
canoes are the most coumon, comprising approximately 60 percent of the
total. The dhow 1is the only vessel of native construction which might

be effectively motorized.

Inportant artisanal fishing techniques include the use of hand
lines, nets and traps. Dynamite and a fish poison prepared from a local
plant are also used. Almost 200C longlines and 2000 handlines, all
usually made of synthetic fibers, were in use in 1971. A total of
6648 nets were in use in 1972, again usually made of synthetic fibers.

0f these, about 60 percent were gill nets and 30 percent were shark nets
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based on a traditional type of net known as a majarife. Seine and cast
nets, mostly the former, are also used. llost of these nets are now uade
of synthetic fibers. About 7500 basket traps and 300 fixed traps were
in use in 1972. Legislation has outlawed the dynamite fishing, but it
is difficult to control and is still practiced.

In catching pelagic fish, top set nylon nets are sometimes used.
Shark nets and longlines are used for a variety of finfish and sharks.
Dagaa (sardines) are captured with cast nets. Prawn fishing is usually
done with fence traps, cast and dip nets, and small beach seines.
Mollueks, shells, seaweed and sea cucumbers are collected by hand along

the couast or by diving.

Personnel in the Artisan Fishery

There were 8531 artisanal marine fishermen in Tanzania in 1972.
This represents a substantial increase over the 4844 reported for 1968.
This is, of course, relatively small compared to the complement of
about 35,000 fishermen on the large inland lakes to the west. The
distribution of fishermen along the coast is uneven and is in general
positively correlated with the width of the continental shelf. Over-
all, in 1972 each fisherman exploited 1.4 km2 of shelf area and .098 km
of coastline. Average figures for 1970 and 1972 indicate that fisher-
men exploited an average of 3.0 km2 in the area with the greatest ex-

panse of shelf area and 0.25 kmz in the area with minimal shelf.

Species Utilized, Total and Artisan Harvest

Total marine production was 285,700 metric tons in 1972 repre-
senting 17 percent of the overall fishery which is dominated by the
catches of the inland lakes. With the exception of the prawns, the

great bulk of the marine catch is by artisans.

The finfish in the total marine production amounted to 27,560
metric tons. This is an increase of almost 32 percent over the previous

year's production. Snappers (Lutjanidae) occur most frequently, making
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up almost 25 percent of the catch. They are followed in frequency by
sharks, wrasses (Labridae) and parrotfishes (Scaridde) (about 8 percent
each), rays (6 percent) and kingfish (Scomberomorus sp.) (5 percent).

Other major types of fish captured off the coast of Tanzania
include tuna (Thunnus spp.), runners (Rachycentridae), jacks (Carangidae),
horse mackerel (Caranc sp.), rock cod (Cephalopholos sp.), sardine
fardinella sp.), herring (Stolephorus sp.), catfish (Tachysurus sp.)
and mullet (Wemipterus sp.).

Of the marine fish captured, 30 percent is classified as
“"others," including numerous small species captured in relatively small

quantities,

In 1972, 330 metric tons of crustacea were produced. Ninety-
two percent were prawns (Panaeus indicus, P. monodon, P. semisulcatus,
and Metapenaeus monocerus), the rest lobsters (Panulirus ornatus,

P. versticolor, P. longpipes and Thenus orientalis). (Only 27 percent

of the crustacea were produced by artisanal fishermen.) Shellfish
collected included mollusks such as the East African oysters (Crassostrea
cucullata, Ostrea amasa); mussels (Mytilus sp., Septifer sp., Modiolus

sp.). and ark shells (4nadara antiquata).

Marketing and Distribution

ilost marine fish landed on the coast are distributed fresh.
There are few facilities for preservation and processing of fish and
most that do exist are in the Dar es Salaau area, not close to the fish
landing centers. As of February, 1974, only five points along the
Tanzanian coast had facilities for producing ice and the total daily
capacity of these facilities was only 15 metric tons. Tish storage at
0°C was available at seven points, with a total of about 70 cubic
meters of storage space. The only freezing plants vere located in

Dar es Salaam.

This general absence of facilities results in a virtual absence
of ice aboard fishing vessels. In areas where cold storage facilities

are unavailable, fish which cannot be distributed fresh are generally
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sun dried, smoke dried, or grilled. Ninety-five percent of marine fish
captured (excluding crustaceans for export) are sold in coastal regionms.
Demand is high, suggesting that an increase in production could easily
be absorbed by the market but, because of regionsl differences in
productivity, this would necessitate interregional distribution and
would be unréliable and costly due to the lack of a transportation net-

work and of preservation facilities.

For the most part, fish not directly consumed by the fisherman's
family are distributed by individual fishmongers or cooperative organ-
izations. The newly established Wational Cold Chain Operationms (Ncco)
is processing and marketing fresh, iced, and frozen fish, however,

NCCO prices are prohibitive “or low income consumers. The Tanzanian
Fisheries Corporation (see note in next section) can do much to im-

prove the marketing sector of the artisanal fisheries.

Organizations and Institutions

The East African lMarine Fisheries Research Organization (EAIMFRO),
located in Zanzibar, coordinates marine research and development in
Eastern Africa. The Fisheries Division of the Tanzanian Hinistry of
Hatural Resources and Tourism is directly concerned with the artisanal
fishermen of Tanzania. The headquarters of the Fisheries Division is
in Dar es Salaam, and it operates the Kunduchi Fisheries Institute and
the llbeganl Coastal Fisheries Development Center, both of which function
as training centers. The Division also supports trained fisheries person-
nel in almost all important fishing villages for collecting data and

introducing new techniques.

At the level of the fishing community, policy has been directed
toward developing fishermen's cooperatives along the coast, and some
exist as fully developed ujamaa (cooperative-socialist) villages.
Attempts toward cooperative formation have been countered by local
entrepreneurs (middlemen) in many cases. Reliable data concerning
the number of operating fishermen's cooperatives are not readily

available.
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Most vessels are owner operated, some are owned by nonfishermen.
In either case, the vessel owner obtains a share of the catch for the use
of his vessel. The same type of share for use of equipment is found in

connection with the modern fishing gear such as nylon gill nets.

Plans, Programs and Covernment Involvement

The government of Tanzania is seriously involved in plans to
develop its marine resources. The Tanzania Fisheries Division has been
charged with this responsibilitv. Plans, which are very ambitious and
will almost inevitably require assistance if they are to be accomplished,
encompass the following: 1) future boat builders and marine engineers
will be trained at a major boatyard being developed at Bagamoyo-ibegzani
2) ice-uaking machines and refrigerated cold rooms are being constructed
at many points along the coast, 3) fishe.les technicians and officers
are beiny trained at local training institutions and abroad, 4) the
florad/Tanzania Coastal Fisheries Development Project plans a modern
fishing harbor at Mbegani and will undertake a resource survey and
boatbuilding program, and 5) the newly formed national Tanzanian Fishing
Corporation (TAFICO) will begin to develop commercial aspects of fish-
ing, marketing and boatbuilding.

With regard to other proframs, ULDP/FAO has sugpested, but has
not as yet funded, an 1ll-point development program for the fisheries of
Tanzania. ‘'lost important among the points for the artisanal fisheries
are the following: developnent of nearshore fisheries and inshore
mariculture, manapement of fisheries for shells and corals, the organ-
ization of a regional data center, and lmprovements in the handling,
distribution and marketing of fishery products. Turther, the East
African iarine Fisheries Research Organization 1s planning to set up
substations at bar es Salaam and Kunduchi. The Kunduchi substation
is reported to have aquaculture among its priorities. Tinally, the
government of Tanzania is seriously considering establishing, as a
personnel and capability back-up for the foregoinp, a marine resource
studies center at the University of Dar es Salaam. Due to fund limita~-

tions, the center will probably be far less in scope than that defined
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by the International Conference on Marine Resource Development in
Eastern Africa in 1974,

Potential for Development

There 1is obviously a demand for more marine products in
Tanzania, and the problem is to move these products from the ocean to
the consumer. This potential can be realized by: 1) detailed assess-
ment of marine resources; 2) improvement of artisanal fishing gear.

3) increased training of both fishermen and infrastructure personnel
(e.g., equipnent, maintenaﬁce men, statisticians, etc.): 4) development
of shore facilities for processing, storage and distribution, and 5)
development of coastal (inshore) mariculture. Ongoing and proposed
programs uiscussed above will do much to develop the artisanal fisheries

of Tanzania.
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II. D. Artisanal Fisheries in the Republic of Vietnam*
Information assembled by Prof. Harlan C. Lampe and

James J. Griffin

Introduction

2
South Vietnam has an area of approximately 170,000 km~ with

a population of 16 million. The country has 2,571 km of coastline,

and an additional island perimeter of 785 km. The coastline borders

on the South China Sea and the Gulf of Thailand. These shallow waters
offer possibilities for a variety of different kinds of fishing methods,
both for shellfish and for various finfish.

The major fishing ports are Phouc Tien, Da Wang, Wha Trang,
Pha Thief, Vung Tau, Bac Lieu and Rach Gia, none fully protected from

the weather.

In addition to 1its considerable coastline, Vietnam has about
4000 kn of inland waterways which are, to a considerable extent,
brackish. These waterways, however, produce very little of Vietnam's

present fisheries harvests.

Physical Features of the Coastal laters

" The continental shelf bordering Vietnam's coastline varies in
width from just a few kilometers in the north to more than 100 kilo-
meters in the Gulf of Thailand.

The segment of the Gulf of Thailand coast, which includes the
Cambodia-Vietnam border and extends to beyond Saigom, includes the
intensively cultivated low delta of the ilekong River, the second

largest river in the region.

Northeast of Saigon the coast is rugged and rocky with only

small streams.

*Information contained herein is from first-hand information plus the
references listed at the end.
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The continental shelf sevard of the Gulf and off the Vietnam
coast exhibits an irregular increase in depth to the shelf break at
about 130 m. The surface, particularly northeast of Saigon, is broken

by many hills.

 The area of the entire Gulf is 320,000 square km, and the
average depth is 44 m, while the shelf has an area of 415,000 square km

and an average depth of 65 m.

Upwelling, produced by winter winds blowing the surface water
away from the northeastern shore, has been shown to occur along the
Gulf of Thailand coast. The rise of deep water replaces the surface
water and gives rise to seasonal high nutrient content followed by
high productivity. Characteristically, the waters of the Gulf are

warner than those of the adjacent open sea at all seasons.

The monsoons greatly affect fishing conditions in Vietnam.
During the northeast monsoon fishermen often make extended journeys
to the Gulf of Thailand from the central and delta areas of the east.
During the southwest monsoon fishing 1is concentrated off the east
coast. These storm systems, along with other oceanographic conditions,
result in very strong currents off the delta--in the neighborhood of

3.5 knots.

Artisanal Fishing Methods

Vessels in the fishery range from round-bottom bamboo boats
to trawlers in the fifty-foot range. Of the 89,000 boats in operation
in 1970, 46,000 were nonmotorized and 43,000 were motorized. The motors
ranged from ingenious (if dangerous) outboards made from one~cylinder
four-cycle gasoline engines (Briggs & Stratton) to modern diesels.
Most motorized vessels have sampan-type hulls and fish with gillnet,
seine, or trawl. Almost none have power aboard to handle this gear,
accounting for the large crews. Sailboats and small unpowered vessels
fish with seines, sometimes with trawls, and also handlines and traps.

o navigation equipment or charts are used.

Pair trawling is pursued widely since few vegsels have sufficient
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power to puil a trawl alone. The trawl gear is generally inefficient
and poorly.designed. Gillnetting used by the better fishermen is
modern and well-designed and is generally more efficient (lower cost
per pound of fish produced) than trawling. lMost of the finfish catch
appears to be taken using these two methods and, while a variety of

traps and seines are also used, such methods appear to be declining.

Personnel in the Artisan Fishery

There are 354,894 fishermen in Vietnam, including entire fishing
families as well as crewmen and captains. The typical crews are large.
In many cases one or two men may own a boat while one or two others own
the fishing ge~r. Larger vessels, perhaps a bit large to be thought of
as artisan yet not clearly large industrial craft, tend to be owned by
a single man or a partnership and use hired crews. While in general
the operation and management of boats is not efficient, there are many
exceptl.ns where effective fishing and maintenance have produced profit-

able operations.

The trend in number of fishermen and boats is shown in Table 1.

Table 1. Number of fishermen and fishing boats in South Vietnam by year

(Thousands) 1966 1967 1968 1969 1970
Fishermen 254 270 272 277 317
Fishing Boats 65 76 78 82 88
lMotorized 17 23 30 39 43
Nonmotorized 48 53 48 43 46

Species Utilized, Total and Artisan Harvest

Of the total Vietnamese catch (1974~--713,570 metric tons) over
72 percent are marine finfish, 13 percent freshwater finfish, and the
remainder various crustaceans and mollusks. Whil.e most is marketed as
fresh fish, large quantities are dried, cured or made into fish sauce
(nuoc man). Production of canned fish has declined over time and is

now insignificant.
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The list of species caught and utilized is enormous as one
would expect in tropical waters. Among the most important are the
red smappers (Lutjanus sp.), bigeye snapper (Priacanthus sp.), lizard
fish (Saurida tumbil), grouper (Epinephelus sp.), pomfret (Formio
niger), hair tail (Prichiurus lepturus), and mackerel-like fishes of
the génuées Deoapterus, Trachurops and Selaroides. Various Scombroids
and Carangids are also important in catches. Fully 60 percent of the

edible fish catch finds it way to Saigon.

The South Vietnamese fishing industry has grown significantly
during the last decade in terms of catch, employment, and capital
investment and was, in 1969, the 24th largest fishing nation in the
world in terms of tonnage landed (1970--possibly the 22nd largest).
This growth took place despite the fact that some of the most produc-
tive coastal arcas were closed to fishing by security regulations, that
the labor force to a large extent consisted of young boys and older
men, and that the development of freshwater fisheries was hampered by
internal strife. Growth was spectacular from 1969 to 1970 when land-
ings rose by 24.5 percent due to increases in a number of factors such
as the number and size of vessels, motorization, 15 percent more fish~

ermen, as well as better nets.

The increase in the catch during the last four years can be

seen in Table 2.

Table 2. Catch of fish and shellfish in South Vietnam by year

(Thousand metric tons) 1966 1967 1968 1969 1970
ilarine finfish 287 319 321 +55 411
Shellfish 2% 32 37 45 62
Freshwater finfish 65 60 51 64 74

Total 380 411 409 464 547
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As indicated in the previous section, a more moderate increase
had occurred in fishermen and craft implying increased efficiency with

more motorized vessels.

The marine catch is consumed principally by populations centered
along the coastal areas as transport of fishery products to inland areas
is severely limited by lack of good roads, inadequate facilities for
preservation and subsequent distribution of fish, and general lack of

security in some areas.

Marketing and Distribution

Typical operations for getting fish from the boat to the re-
tatler are as follows: fish are sorted aboard the vessel and separated
there into baskets ranging in size from 15 to 50 kg. at the shore the
baskets are moved by foot, by sampan or by carting overland to a middle-
man or collector's station; the fish is weighed and dumped on the ground
for further sorting, then packed into 15 to 250 kg boxes or baskets,
iced, covered, and loaded onto trucks; the trucks go to Saigon where
they are unloaded; the contents are dumped, sorted again, typically
separated from ice, and re-weighed upon wholesaling, the process is
repeated before transport to a retail market. While such systems vary
somewhat from port to port, the essential detrimental features are
the number of times fish are handled and the heavy pressure on fish

at the bcttom of the piles stacked in baskets.

An effort has been made in all ports to provide building and
wharf space, but in all cases it is not sufficient, considering the

grouwth of the industry.

Organizations and Institutions

The Fisheries Directorate of South Vietnam is under the Depart-
ment of Agriculture. Administrative officials, including Director
and Deputy Director of Fisheries and Chiefs of the ifarine and Inland

Fisheries Divisions, have offices in Saigon. Each of the 44 provinces
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has a Chief of Fishery Service wtth various field personnel.

The Chanh Hung fish market is the focus of marine fish sales
in Saigon. It consists of a large open shed, about 150 m of wharf,
office space for market administration, the cooperative (Hai Bang), and
cold storape facilities. There are about 55 middlemen in addition to
the cooperative. The cooperative charges a lower commission on sales

(two percent) than private operators (six percent).

The cooperative's records provide an interesting insight into
operations. Since the cooperative operates from commissions, boat
owners are not paid until the load is sold. Over 100 small separate
transactions may be needed to sell a few tons of fish, requiring a
great deal of record-keeping labor. The limited cold storage under
the cooperative's control is not used to assist in price stabiliza-

tion.

iliddlemen in Saigon may be representatives of middlemen in
the country or independents with country representatives, lending
money both to retailers for credit buying as well as to boat owners
or to independent piddlemen above or below them in the marketing
chain. Ample opportunity exists to control fish prices, although the

number of operations in the Saigon market probably assures competition.

The range in size of operations is large, from a metric ton
per day to 20 on some days. While no one middleman is large enough to
buy a large haul of fish, they do perform an important function in

accumulating industry capital.

The Saigon market, like wany others, has a low price elasticity
it cannot absorb large quantities of fish without reduced rcturns. Ac-
cess to cold storage is limited. Water is inadequate. The market's

main function may be simply to provide shelter from the rain.

Plans, Programs and Government Involvenent

Currently several programs are in effect or have been funded.

FAO is carrying out exploratory fisheries work in the South China Sea.
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The Japanese are working at Can~Tho University and are carrying out
oceanographic work, while USAID funding includes assistance to the
Fisheries Directorate. West Germany has recently allocated $1.7 mil-
lion for fisheries work in Vietnam (most likely to be used in the field
of warketing and distribution) and the Asian Development Bank has given
a loan of $2.5 million for motorization of fishing vessels and building
of cold storage and ice-making facilities, plus additional funds for

technical assistance related to these progrems.

USAID has, over the years, been more involved in fisheries
development in Vietnam than any other agency. At the current time,
AID prefers to shift its emphasis from marine producfion (because
other agencies seem to be filling that gzap) and concentrate in the

following areas:

--technical assistance to institutions;

--fisheries management in brackish and fresh water (pond
culture);

--ecology (protection of natural resources);

~-improvement of the mobile training capacity (by use of
trailers, get the equipment and teachers to the fish-
ing centers to train local teachers);

--upgrading the administrative capability of the Directorate
of Fisheries.

Potential for Development

The fishing industry 1is of considerable value to South Vietnam,
even though the price of fish is high and the fishermen are not pros-
perous because of the low catch per individual. Commenting on the

industry's significance, we note:

~-with a low level of livestock production and with the
populations growing two to three percent annually,
fishing provides badly needed animal protein;

~-~with difficult balance of payment problems, the country
is saved from spending foreign exchange on fisheries
imports and, if the trend continues, fisheries
products, particularly crustaceans and mollusks,
nuight become a significant export item:
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~-the fishing industry is making a significant contribution
to the country's economy--thz industry not only provides
employment to the fishermen but also to the people
involved in marketing and distribution and to those
involved in producing supplies for the fishing industry;

~-the fishing industry in Vietnam is excellently suited to
counteracting under-employment in agriculture.

An increase of up to 150,000 metric tons of demersal and
pelagic fish could be exploited, most of which would come from coastal
areas. Large modern vessels bave proven to be uneconomical, and hence
attention should be given to the improvement of small to medium sized
vessels, broadly overlapping what we might regard as an artisan and an
industrial fisheries endeavor. Improvements of 10 percent in the
productivity of small and medium vessels would produce over 20 percent
of the potential increase. If sought through new investment in a highly
industrialized fishery, this increase would require an investment of
well over $5 million and a substantial enhancement of the skills of
fisheries personnel with concomitant improvement in educational

facilities.

Coastal and inland aquaculture, as now being prosecuted, is
hamstrung by the lack of a domestic research and developuent capability
along with a necessary extension in the field. Established experiment
stations arc not functioning effectively, and new ones are needed in
several lo-ations. [n view of the extensive brackish marsh area, the

potential in this regard secems enormous.
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ITI. Common Denominators of the Artisan Fisheries

From the foregoing country descriptions, plus experience, read-
ing and discussions, we attempt a worldwide view of the artisan fisheries
and note certain common features as to the environment involved, the

character of the fishery, and the socio-economic patterns.

A. The Environment Ianvolved

Almost everywhere the fishery is pursued close to shore, often in
lagoons and in the mouths of estuaries. Activity is not well

distributed over the available resource areas along the coast.

Often the environments are tropical or subtropical, along coasts

bordered with mangroves and frequently rimmed with coral reefs.

Being coastal habitats, the waters of these areas are often brackish

and subject to pollution.

These coastal habitats are often highly productive, and the harvest-
able biota is varied, including macroalgae, various snellfish,
shrimps and a variety of finfish. The productivity is often
enhanced ratner than decreased by the levels of pollution in-
volved.,

iiany of these environments are well suited for relatively simple,
straightforward aquaculture or husbandry practices. Some of the
bordering lowlands can be reclaimed for such aquaculture far
more readily and more profitably than.they caa be drained and

used for agriculture.

B. The Character of the Fishery

The fishery is labor intensive and there is little or no division

of labor.

iquipment used is simple, often quite primitive, with minimal

dependence on mechanization.

Fishing wmethods are comparably primitive.
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Some of the equipment and gear is fabricated by the fishermen

often using native supplies.

Usually there is a wide variety or multiplicity of specles in tae
catches, a condition not conducive to efficient harvesting and

optiium management practices.

Although individual catches are low, there is a high rate of return

in proportion to the fishermen's minimal capital investment.

Even the minimal harvests may place a stress on the resources where

the fishing effort is concentrated.
Catches are handled very poorly, not only at sea but onshore as well.
Formal catch information systems are virtuaily absent.

Requirements in the way of shore and harbor facilities are minimal.

Socio~Economic Characteristics

Individual capital investment is low and is accompanied by slow
capital accuaulation and a hesitation to invest further in

innovations.

The capital structure tends to be inextricably related to the middle-
man and his functions. The fact that middlemen have or can
accunulate capital has given them strong leadership positions
in the industry, not necessarily redounding to the benefit of

fishermen and consumers.

The activity tends to be widely scattered geographically, in con-
trast to industrial fisheries operating out of well-defined fish-

ing ports.

The technical constraints on marketing and distribution are serious
impediments to econoric efficiency. Lack of small port facilities,
poor roads, inadequate transport, and other deficiencies contribute
to a more complex and costly market structure with frequent handling

of the products.
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The typical multispécies nature of artisan fisheries in tropical
waters makes efficient processing. distribution and marketing
difficult to achieve.

Formal economic information systems are virtually absent.

Low educational levels impede the effective utilization of some
technologies and make desirable institutional change more
difficult.
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IV. ieeds for the Development of the Artisan Fisheries and
Related Aquaculture

Artisan fisheries and aquaculturel development have the

following poals:

to provide additional high quality protein at lower
prices to the people--particularly to the poor

to improve incomes of artisan fishermen

to provide additional employment not only in the
fishery itself but in ancillary activities as well

to earn foreign exchange by exporting high valued

products.

In the early stages attention to developing artisan fisheries
was usually directed to improving fishing technology or developing
related aquacultural techniques. Reflecting even casually on the
many facets of the total fishery which need attention, we readily

see that such an approach is not sufficient.

On undertaking the desired, more comprehensive approach to these
fisheries, the need for institutional and organizational change is re-
ceiving much greater attention. Generally the cooperative seems to be
the ideal institutional form to apply, particularly to surmount the
"middleman-marketing’ problem and for communicating with large numbers
of individuals. Experience shows, however, that neither technical nor
institutional change alone, or pursued unskillfully, can lead to success-

ful development.

We now realize that, for artisan fisheries to be developed, care-
ful consideration must be given to three broad and interrelated aspects

of development, namely:

resource assessment and fishing technology (or in
aquaculture, the production and harvest technology):
marketing and distribution systems,

institutions, organization and management.



It is obvious that the development of fisheries cannot take
place without fish. Adequate information must be generated within the
system to provide for conservation and management so that the resource
base and capture technology are kept in balance. Since artisan fish-
eries often involve multispecies harvests, their management is more
complex than most industrial fisheries which exploit a limited number

of species.

The marketing and distribution system, from producer to consumer,
must be construed to include all aspects of production preparation,
transportation, marketing, and all influences on price structure.
Information that will permit adequate monitoring of performance must
be produced. Careful consideration must be given to the integration
of fish distribution systems with those of other food products. At-
tention must be directed to interrelations of state owned, cooperative,

and privately held sectors of the system.

A final point relates to public policy and social-cultural
considerations. The role of government in financing, training, and
managenent is often the factor upon which success or failure depends.
The structure of cooperatives and their various personnel and institu-
tional relationships becomes critical. The cultural problems in
technological transfer and the implications of the development process

on comunity and family structure and vice versa can be very significant.

From these insights certain broad needs are identified which
must be surmounted in developing artisan fisheries and related aqua-

culture in LDC's. First is--

The need for a holistic approach encompassing the
potential production, the realization of this poten-
tial, all aspects of processing and distribution, and
the entire complex of socio-economic factors to be
considered in order to recognize the issues, blockages
and problems to be surmounted in a total development

effort.

Since, as noted, early work was limited largely to improving

fishing technology and developing aquaculture techniques, a related
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need is evident, namely--

The need . to close the gap by considering socio-economic
factors bearing on projects in which the emphasis has
been almost solely on the technology of production.

Stressing the need to consider the entire complex should never
be construed as an expression of satisfaction with technology; thus

there continues to be--

The important need to continue improvements in
technology applicable to the artisan fishery and
related aquaculture. lanagement and conservation
techniques, closely tied to the holistic approach,

also need attention.

Since nothing can be developed without in-country competency
and since this is minimal, even completely lacking, in many LDC's,

there is--

The need to develop an LDC in-country capability to
perpetuate the development of the fisheriles.

Finally, 1t is obvious that provisions must be developed for
the outreach or extension of information cortributing to development.
This is especially challenging for the widely scattered artisan fishery.
Thus, finally, there is--

The need for outreach or extension of knowledge both from
the developed countries to the area of development and

within these areas as capability 1s generated there.

The following 1s a lieting, by groups of convenience, repre-
senting the kinds of work to be done. 1ilany of the items obviously

interrelate and overlap.
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Socio~Economics

1. Study costs and returns in marketing and distribution to
agsay the basic structure and the financial implica-

- tions of change in structure and organization.

2. Analyze demand to assay the responses of consumers to
price changes for fish, other commodities, etc. The
effects of changes in the marketing and distribution

system on demand shoulc be included.

3. Analyze costs and returns in fishing and aquaculture to
identify efficient and workable fishing techniques and
the optimum supporting technology.

4. Design and develop wholesale and retail systems and facilities
for moving artisan catches into major cities and effecting
distribution to more dispersed populations., The latter,
hovever, 1s usually neither as critical nor as amenable to

major corrective steps.

5. Analyze the financial infrastructure supporting the activity
and explore desired changes to encourage fisheries and

aquaculture.

6. Design effective regulations and efficient pricing and

price information systems.

7. Evaluate and compare alternative socio-economic systems for
development of the fisheries, i.e., strict private enter-

prise, cooperatives, socialistic institutions, etc.

¢. Investigate linkages between the artisan industry and aqua-

culture and other sectors of the economy.

9. Analyze cultural blockages to the transfer of improved
fishing and aquaculture technologies, to the acceptance

of new products, etc.
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For much of the foregoing, basic data would have .to be obtained
in specific countries, often from interviews since secondary
sources are virtually nowhere adequate. The basic information
when gathered could, however, serve in studies of general
principles through modelling, ete.: also many of the sugges-
tions, if carried out, would obviate such a tediious inef-
Jicient approach in the future.

Resource Assessment

1. iiake first order assessments of the magnitude of the fishery
resources available for capture in the existing grounds
or over extended areas where development may be en-
couraged.

While most such efforts must be undertaken locally, certain general
principles of productivity and harvest are applicable and, with-
in limits, Imowledge of populations in representative areas
ean be transferred as applicable to like areas elsewhere. For
example, Stevenson and !Marshall (in press)* have recently com-
pleted an appraisal from literature sources of the fisheries
potential of coral reef and adjacent shallow water areas.

2. Study the overall potential of the projected economic zone

seaward to 200 miles, as anticipated from upcoming Law of
the Sea deliberations or unilateral actions, in order to

cope with such issues as:

--the magnitude, character, and potential yileld

of the stock to be managed,

--the extent a given country will try to fish the

zohe with 1its own fleet,

--the choice of a given country to fish the extended
zone with a substantially upgraded artisan fishery,

with ao industrial fishery, or a combination;

--the extent to which foreign fleets will be allowed in
the zone and the way these will interact with local
fishery development.

*Ceneralizations on the Fishery Reef and Shallow Water Environments.
Proceedings, 2nd International Coral Reef Symposium.
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By observation of the course jollowed and the consequences in
representative countries, general principles of wide applica-
tion may unfold.

3. Develop catch statistics information programs as basic to
management, i.e., for realizing optimum y;eld and fore-
stalling depletion.

Obviously a production statistics program must be developed for

each area of interest, however, through centralized training,

capable staff rosters can be developed for service in home
regions.

Production

1. Search for unutilized resources and for better use of known
resources, particularly curtailing the waste of the by~
catch (quantities of edible fish taken incidentally to a
focal fishing effort but discarded because of handling

inconveniences).

2. Develop low capital, simple technology for coastal husbandry
and aquaculture compatible with the artisan fisheries and
covering finfish, shellfish, shrimps and prawns, algae,
turtles.

The above two items have wide applicability, readily transferred

to different areas.

3. Consider adaptations and improvements to extend the range and
fishing capability of the artisan fisheries with simple,
low-cost motorized boats that can be constructed cheaply
and without special faciliti-s.

Such boats must be suited to the specific fishery possibilities o)
given areas. Nevertheless, certain designs and construction have
broad application. In most casee, equipment development (in-
hevently very expensive) is not enmcessary; the need can usually
be met by finding suitable gear already known. In some cases
thie eimply amow.ts tc working out better use of equipment
avatlable locally.

4, Consider adaptations and improvements to provide better boat gear,

ie., winches, hauling rigs, fish Idcating devices and their

use, etc.
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Adaptatione to specific fisheries apply as in (3.).
5. Consider adaptations and improvements in fishing gear, i.e.,

traps, nets, lines, etc.

Adaptations to specific fislheries apply as in (3.). Gear use also
relates to managemerit wnd conservation: for example, modifica-
tions in trap design can lead to escapement of under-sized
fishes and a simultaneous increase in desired catches.

6. Plan for improvements in shorefront, docking and small harbor
facilities.

7. Investigate fish toxicity, particularly ciguatera common in

the tropics where reefs are present.

This ig best done at major centers speczalzzzng in such problems
on a worldwide basis.

Food Technology

1. Develop low cost preservation systems and focus on related

aspects of handling fish at sea and on land.

2. Design and develop storage facilities in a variety of forms
scaled suitably for marketing and distribution systems
that may be geographically dispersed, as contrasted with

the major centers common for industrial fisheries.
3. Decvelop improvements in shipping techniques.

4. Develop new products for human consumption from species presently

unutilized or underutilized; for example, squid and bonito.

5. Improve, with new formulations, mixes and processing, the

products presently available.

6. Investigate nutritional shortcomings and consequent health
problems, considering the utilization of fishery products

to alleviate such stress.

Items 1~5 can be approached through centralized prcgrams for later
cn-gite application. Some aspects of item 6 also lend them-
salveg to central reeearch efforte of wide application.
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ifanageuent and Conservation

1. Investigate institutional structure as related to effective

management, utilization and conservation.

2. Develop a generalized model of the artisan fishery and
interrelated aquaculture, tested on specific projects
but designed to be readily adapted to localized needs.
Such a model would:
sort out the components of artisan fishery development,

identify and give weight to the needs and thus optimize

development steps,
serve as an advisory tool as it is adapted to specific

locales.

3. Consider conservation and management steps necessary to obtain
optimum yields and utilization in the light of the fore-
going.

Communicatlons and Advisory ifeasures

1. Develop guidelines and handbooks, in local language and pictorial
forn where desirable, for the development needs of the coastal

artisan fisheries and squaculture.

2. Provide appropriate mechanisms for facilitating the transfer
of the knowledge gained, including seminars and workshops,
professional and more descriptive publications, mechanisms
for responding to inquiries, and an active outreach by

consultants and advisors.

3. Assist in the development of in-country extension mechanisms

effective for the artisan fisheries.



