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1. GENLRAL fONTEXT 0F SMAL-SCAL[ FISHERIES

The advent of the ncc international Lam of the
Sea, chich extended the EEL 200 miles from the CoaSt,
has reacakened general intereot in the development of
small-scale fisheries, prtì.cularly among the countries
of West íkfrlce These countries have seen in the nec
Lam a chance to exploit available fishery resources tMith
national fleets, in response to a basic governmental
policy objective, as stated by all countries of the re-
gion, affirming their determination to achieve food self-
sufficiency. This issue has become major concern in
Africa - chère famine is becoming endemic - the popula-
tion having more than doubled over the last 20 years.
It mill double again by the year 2000 because the rate
of population gromth is still very high

It is quite natura]. for West Africa coastal
countries to look to the sea to meet Lheir animal protein
requirements. In addition, the other possible sources
of animal protein (small and large scale livestock pro-
duction) are nom grappling clth tNeather, health and
nutrition problems, and therefore offer little hope for
rapid development. The general consumer trend is to eat
fecer products of animal oriqin, as these become increa-
singly scarce. This being the situation, almost all
countries of West Africa are basing their fisheries
development policies on the foilocing general principles

(i) increase the production of fish and other
marine resources to meet the local demand
for cheap proteins ;

thus achieve food self-
sufficiency

(il) raise the living standards of fisherfolk
modernize the small-scale fisheries industry
by cider use of motorized canoes and improved
catch techniques.

right the unfavourable balance of payments
export high-value luxury fish and crustaceans,
thus ensuring a good inflow of strong cur-
r enclos.

set up the necessary infrastructures.

But it. is notan easy thing to move from the
expression of a 1o1icy to practical effective action
the parameters to be taken into consideration are highly
complex. from the socio-ecorìomic standpoint,, a major
parameter is to establish the boundary between small-
scale and industrial fisheries, and where conflicts of



interest arise truhen these tmo fisheries are competing
for the sarna fishing qrounds The classic example is
shrimp tramling and fishing for numerous high-value
deepsater fish species over sandy mud and seashell sand
bottoms over the shel f, such stocks being concentrated
between 5 and 30 isobathe, the problem is that the same
fishing grounds are the favour i te territory of the tra-
ditional small-scale fisheries sector

[or reasons of simplicity, rapidity and urgency
in food security, the dynamic, immediate highyie.td, in-
dustrial fisheries sector wIns priorTity over the improved
small-scale fisheries, which though often the topic of
political sermons, are much slower to take off But both
solutions mili always conflict directly with the ornai].-
scale canoe fishery. From the social standpoìrìt, a com-
promise solution must be found which can offer the direc-
tly affected smel 1.-scale fishermen another alternative,
such as access to line fishing and crustaceans such as
crab or rock lobster over rocky bottoms unsuitable for
tramiing Another possibility for this sector is to fish
he small pelagic species associated with the continen-

:al shelf.
Ail in all, since the technical and economic

boom of the fifties (during which the use of nylon gear
became common) and the sixties (when outboard motors
for canoes came into widespread use), sma.11-scale fishe-
ries have made little progress of note The exceptions
are countries such as Senegal and Ghana where the intro-
ductiori of the purse seine for sardinaila mas major
step forward However, the investment and operating costs
for this technique are high. it is on'y economically
viable where stocks are particular].y abundandO Both Ghana
and Nigeria have developed ari improved smell-scale trawl
fishery (9-13 m craft), but the industry is nom tottering
due to lack of equipment and maintenance Excepting these
two instances, small-scale fisheries can he described as
going through a stagnant period when, in theory, the
sector should be in full expansion. there are a number
of explanations for this situation hut: we mil.], mention
onlyythose which hear most directly on the small-scale
fisheries context.

1 1 The small-scale 'fisherman and Fi environment

Field staff are weil aware that the small-scale
fisherman is nearly always, for a number uf reasons,
short of money

- the highly specialized nature of the marine fisherman' s
work (the fisherman/canoe/gear economic unit of produc-
tion). Fie usually prooctises e single fishing technique



directly connected to his social status i. e. his
technical and economic capciiies. There is a well
established hierarchy among small-scale fishermen.

- restrictéd as he is to one fishing technique, the
small-scale fisherman is o ften dependent on a very
short fishing season. ihis is further compounded by
the random nature of a fishery in which violent winds
in the dry season hurricanes in the rainy season,
and the luck of the sea (such as a few trips so unsoc-
cessful as not to even pay for the- fuel capsìzing
at the wrong time entai li ng heavy repair costs for
the canoe and the motor - for which parts are often
hard t.o find - and so forth) Other problems are the
initial funds needed at the start of the fishing sea-
son, which always seem to be borrowed as the fisherman
is completely broke during the closed season, and
which cannot he paie back. So the fisherman again has
to go into debt running the same risks every year,
and consequently his financial situation is permanently
precarious

- when by chance the fishing goes well, he has no assurance
that he will be able to sell his catch at a fair price
which pay him for his trouble, as everything here depends
on the market potential. Fish may be plentiful so prices
drop. Fishmongers may fail to appear when the catch
is landed and the fisherman must then process his fish,
often by drying and smoking, for later saie.

in addition to this, when the traditional fisherman
has made a sale, the proceeds tend to be frittered
away in prestige purchases, or frequently for drink.
The rate of alcoholism among these still illiterate
people is particularly hiqh. The fisherman's behaviour
is a direct consequence of the instability and insecu-
rity of the rough life he leads.

- This way of life, typical of small--scale fishing commu-
nities, is economically dependent either on the family
(the women process and sell the fish) or on people
outside the family circle, such as regular fishmongers
(who generally -agree to Thdvances on production), or
well-off local merchants or privato individuals who
lend money to finance the purchase or renovation of
the canoe, motor and qear. These loans are paid hack
out of shares of the catch after each fishing. trip.

Need we add that iiost traditional fishermen
today still live in marginal coastal fishing communities,
isolated i f not actually enclaves. ün1y rarely do they
have access to such items of social, progress as education,
hgiene, health, communicat ions and so forth. They are



accordinqly considerably behtnd with respect to the evo--
lution cf the more land-oriented rural sector. Government
initiatives CI-Û greeted unth great suspicion and reticence
by these closed-in fishing communities. This is why it is
so difficult to earn the trust of this social milieu, and
why successful actions i-equi re suc-h a long consolidation
period (5-10 years) to achieve a positì vo and lasting
imp a e t

Thus the small-scale fisherman within his immediate
environment. Planners will have to take into account this
specific socio-economie context i f they wish to do useful
work in an approach targeted at promoting the development
and improvinq the existing structures of the small--scale
sector. On this point, the official trend up to now has
been to modernize the sector through the introduction
of imported" systems whi ch are heavy, rigid and constric-
ting, which upset the. socio-economie links within the
milieu and sow confusion, and which at the same time
fail to provide the 'servi.ces and connections" provided
by the established, traditional system.

1.2 Access to resources

Over the last 30 years, intensive and rather
anarchical i ndustrial fisheries have developed nearly
everywhere in the world. Demersal and pelagic stocks
have been over fished. Narine fisheries production in
West Africa soared from 300 000 tons in 1950 to 3 000 000
tons ìn 1980. For some years now, however, the unmista-
kahle signs of overfishìng are hacked up by a general
dwindling of the catch, despite a continual increase ìn
effort. In most West African ports now, one can see vessels
which no longer pay for their keep, rusting in the docks,
inactive, in confirmation of this sad fact.

In fact, the countries of the region have inherited
a critical situation just at a time where the new Law of
the Sea seemed destined to offer them a vast opportunity Lo
expand. In actual fact, most if not all of these countries
are ill-prepared, technically, financially and phisicaily
to handle thise «em prospects straight off.

In practice, the more appropriate thing mould
he for the governments responsible to take adequate measures
for resource manageíìent, limit the industri al fisheries
effort, and take steps to rationalize the siìiall-scale
fisheries sector. Considering the various interests at
stake, such political and administrative measures are
always highly complex.

Government policy options in the industrial
fisheries sector are, however, only partially responsible



for this situation, given the technical capabilities
of the. small-scale fisheries sector here and now There
are obvious reasons why industrial fisheries need to be
maintained, hut. there is also r need t o enact. and enfoto e
measures to protect small-scale fisheries, Industrial
vessels for example, such us trawlers and purse. seiners
should he relegated to the offshore area and coastal
fisheries be reserved for canoes and improved smàll-oeele
fishing. Planners should take these elements i rito account.

1 3 forcion aid

In most cases, international, technical and
financial aid to small--scale fisheries has been poorly
utilized. So far, the main feature has been unprofitable
over-investment, Many countries of West Africa have been
provided with grandiose centres for the development of
small-scale fisheries which include ice factories, cold
storage rooms, landing piers, individual storage sheds
for fishermen, refrigerated vehicles, storage for gear
and tackle, fish processing facilities, machine shops,
administrative and management offices, and so forth.

In the main, these infrastructures have proven
far in excess of the real needs of small-scale fisheries
and their technical capacity for production. They are,
in fact, 'prestiqe" investments, (often desired by donors
or money-lenders), which governments are reluctant to
refuse. Once they become operational, however, it is
soon noted that these :nfrastructures far exceed the
technical and economic capacity for absorption of small-
scale fisheries. They are operating fer below their
profitability thresholds and can only be maintained in
operation by continuous and heavy subsidies, usually
far in excess of what governments can afford. The only
alternative is then to abandon the installations, which
is what usually happens, or to request external aid on
a continuing basis.

There have been far too many repetition of thi s
kind of intervention

;
the recipient countries fai..l into

the habit. of having everything given to them, In the
fina], analysis, this kind of aid behaviour hes only';uuc-'
ceeded in developing a welfare mentality among the govern-
ments and small-scale fishermen alike

During the four years from 1978 to 1981, aid
to small-scale fisheries in West Africa rose to US
180 000 000. The current rate of foreign interventions
holds steady at roughly (iS 50 DOD DOD per year, as
can be seen in the table.
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Tabu

TOTAL Ai 1 G TI VGiERiES SECTOR
IN AR'C». Th JL. IO OF US$

(exclusive of reqional projects)

1978 1979 1980 1981

Technical assistance Total 15.479 24.253 25.537 26.541

Breakdown - muitUateral aid 7.885 .11.174 10.757 9.058

EEC 322 539 E43 2.143

OPEC 100 108 108 108

Bilateral aid 7.J72 i2.42i4.. 029 15.232

Total financial assistance 35,017 49J76 54.312 70.458

Breakdown midtilateral aid 5.748 9386 9.525 9.425

EEC 1.126 3,259 5.664 5.664

OPEC 2.60fl 2.600 1.999 1.799

Bilateral aid 25.543 33.331 37,124 55.369

GRAND TOTAL FOR AFRICA 50.496 73,429 79.849 98.798

Received by West Africa

Technical assistance 6.441 7.711 8.516 10.016.
1.149 1.001 1,621 1.318
1.321 5.191 5.738 6.254

SUB-TOTAL 8,911 ]4.709 15.875 17.588

Financial assistance 17.888 27.667 29,203 25.035
1.460 4.347 1.969 3.518
1.323 2,433 3.355 5,845

SUB-TOTAL 20.671 34.447 34.527 34,398

GRAND TOTAL WEST AFRICA 29,582 49,156 50.402 51.986

5ource FAO.
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5mai SOCIC f ierier are paralysed rtlier than developed by poorly chosen qoveriment
poi sv regarding Inc orgori2.atìon m traditional canoe tishermerc The joual option is to impose
cooperatives by means of unwieidy csuthomitarien restrictive measures end procedures, This near-
universal choice has prevailed and perpetuated itself for decades without producing any tangible result
of tastioc) impact. Likowise all official forms of credit, the access to which la reserved far
coopemativea have proven completely inappropriate to the specific sucio-economic context of smal1
scale fisheries end failed resoundingly everywhere.

Governments have shown a total lack o irnaotnetion in this domain, applyinq imported systems
without considering that these imported systems have not worked anywhere ìn the world except ìn
specific cases involving sheer economic survival on the part of the fishing communities involved. The
cooperative movement is not e system which should be imposed, even directly, by political fiat. It can
oniy succeed if it is the product of a spontaneous, cjr-ass-roots decision in response to a serious problem
confronted by the community. Gven now, there are hardly any proriuctìon cooperatives anywhere but
there are a good many service and consumer cooperatives.

In Africar it seems, the solution lies et the level of' the traditional fishing communities, which
ought really to be organized as a unit instead of focussing solely on a few isolated elements of these
communities, as usually happens with cooperatives.

The beat strategy for nrganizing fishermen is undoubtedly the one used by the Integrated
Development Programme für Small-scale Fisheries in West Africa, from which planners would do well
to draw inspiration. This new approach is based on e few fundamental principles. One is to enlist the
active, permanent participation of small-scale fishing communities in self-development leading to self
manaqemert. This jrvo}ves idntìficetion of needs; establishment of priorities; selection of options;
decision-making based on the community's technical and socio-economie capacity to absorb; action
Plan; mobiIiation of loca! resources; and execution with the active participation of the assisted
community. This graduai trainìng in how to assume responsibilities produces a ìtuatloO vihere the
communities organized themselves as nd when they establish the structures best adapted to their
particuler context.

L4.2 Support services for smell-scale fishemies providing eqdpment

Thve has been an erosion of the sytemns to equip and gear small-scale fisheries, as well as of the
basic support services, The main culprits are the ail crisis and the skyrocketing prices it engendered.
The limited turnover in the sale of fishing equipment plus rising costs have led private businesses to
take fewer risks and out heck on imports. The srneII-scaIe fisheries sector, with its limited funds, has
tried to find a partial solution to needed equipment replacements on parallel markets benauitting from
favourable exchange rates.

Ir, addition, the fundamental facts of the supply issue have been regularly thrown into a false
light by substantial donations of fishing equipment ond thousands of outboard motors to the countries
of the region offered to the governments in support of small-scabs fisheries as bilateral or multilateral
assistance, Thl had discouraged the beet intentìons of private initiative, The governments receiving
the fishing equipment have tried to offset the apparent relative caps in private initiatìve b setting up
their own supply structures from supplies received from donors, Thete State systems, however, have
proven incapable of providing satisfactory service of this kind. Nowhere hes a cash reserve been
reconstituted, thus making lt posib!c tom apiacc equipment. Chapter 23 below suggests a compromise
solution, which appears the best choice at hand.

1.4.3 Field vervice for small-scale fisheries

The general tendency to concentrate services heavily in the capital cities under the Departments
of Fisneries sir Fisheries Services and skimp on technical field services (by definition highly
decentralized) has virtually cut off all dialogue between the Fisheries Administrations and the small--
scale fìshing communities, most of which remain isolated end abandoned to their own devices.



ho lack 01 iIkj l0qStC ansi technicdl support is ui'iquesti ibly arie of tire rirain causes of the
failure of niost small acale fisheries development projects which do riot receive adequate fallowup,

The beat way tu fill this gap is to set up fiehery duvelupmerrt units mad's up of experienced
practisinq technical peopie living in this field un a permanent basis among the communities they serve..
This would include. fisheries technalo stay enqine apecialists curpentera fish technologies, experts ¡n
wornens activities and so forth. Planners should note that what is being suggested here is a
technieai' and not an 'admmnistrative decentralization of the Departments of ñshenies.

LS Conclusion

The general marine fisheries situation described is not cate mopfric but it does require the
grectet attention from the governments inrvolveo A firm fishe.îies resource rnanagemnant and
administratiun policy implies the right measures in the industrial fisheries se.ctor and in the small
scale fisheries sector.

Certainly one of the mayor regional problems ía the collapse of the 5dinell stocks and their
replacement by a substantial increase iii Balistes (several million tons) unutiliz ed because unfamiliar to
the great mass of the African people Marine fisheries can only be rationalized by the implementation
of global sectorial, longterm master plans for development. This is the only kind of plan which can
ensure continuity in government resource management and administration policies. Such master plans
would also make for better orientation and coordination and more effective use of foreign aid.

In practical terms the development of small-scale fisheries is contingent upon good technical
field services. These in turn require heavily decentralized Departments of Fisheries [)eveloprnant
also means setting up the necessary support services and structures at all stages of the
harvesting/processing/rnarketirrg process

2 PRESENT STATUS OF SMALL-SCALE FISHERìE5 PLANNINC REQUIREMENTS

Table 3 lists this best presently available information on the srnall-ercale fisherres ileet and
yields in West Africa The. data prompted the. following comments:

with the. exception of Cape Verde (which has the most exact data), Benin Chano and Senregair
apparently no other country of the region has undertaken a frernme survey for many years. The
freine surveys which do exist are not at afl eomplete

the number of canoes and fishermen is usually taken from the older estimates arid there may
havis been substantial charges.

no Country ri the. region has been able. to set up or maintain a statistical monitorIng and control
of fishing effort Monitors are riot followed up ano the yield figures put forth are qLmite
untrustworthy. The countries of the region normally make no distinction between canoe. fishing
end improved small-scale fiherìes (smell trawlers and purse seiners). Or they count marine
fisheries together with lagoon fi. :ua und the. upshot io that confusion is more prevalent then
clarity. Ohviously this N a very L werd situation for planners.

P: h: rurr.y u';sn inexact statistics do provide o i'eìrtive order of magnitude.
cancer i:.g e ei pue vu. services essentiel to operations in the small-scale sector. As
one indice ion1 the pi;urror can draw on the following regional estimates

the working life of a canoe (5 to 10 years) means that approximately 5 000 to 1 500 new canoes
are needed each year.

th average \vorkìnq life of an outboard motor rarely exceeds threa years and so about 5 000 to
6 000 motors need to he replaced every year, including full sets of spare parts.

assuming a maximum working life of Ir to 5 fives for fishinq goce, i.e.,, annual replacement of 20
to 25 percent of the netting1 10 000 new gear with ail ecca ssories1 exciusive of fishing lines and
hooks1 would be necessary.
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While t is relatively mesy to evaluate the overall equipment requimnents of the region,
parcelling them out. and dstributlng them along 9 DIJO to lb ODO km of coastline (the Cape Verde
Islands clone have 5 000 km of coastline), hred by 19 countries, 12 with e different und nor,-
convertible monetary system, raises every possible kind nl pohlem. this rs why it is so hard to supply
these fishing communities with the necessary equipriment.

Table

SOME DETAILS OF THE CANOE FLEET

- CAMEROONI 2 650 3-6 m canoes
I ODO 7-I 3m canoes

GAMBIA 942 canoes under 7 rn
185 7-10 m canoes
77 canoes over 10 m

LIBERIA 771 Kru canoes under 6 ro
249 7-12 in Fanti canoes

SIERRA LEONE 355 Kru canoes under 6 ro
5 025 6-10 rn corroes
1 326 10-15 ru canoes

384 14-JO in canoes

SENEGAL 3325 canoes with sail
5 300 canoes with motors

These problems concerning the provision of supplies and support services to sm-all-scale fisheries
ore not new. They have been the constant concern of the authorities involved for some decades now
and have given rise to a number of assistance projects to the small-scala sector. A review of efforts
in this domain may indicate what action should be undertaken mn development planning of this sector of
production. We shall look at canoes, motors arnd fishing gear

2d Canoes arc the basic component of small-scale marine fisheries. Each canoe repr-eserrts one
fishing unit or basic economic production unit.

So far tb countries of the r-egion hove used their own forests for the wood to build their duqou
canoas. The most popular species for dugouts is Triplochiton scleroxylon, which provides three of the
most representative types of canoes, according to tree height

small 6-7 ro canoas, used hy i or 2 fishermeru:

medium-sized 9-12 n canoes, used by 4 to 8 fishermen;

long 13-15 m canoes used by 10 to 15 fishermen.

Fn'orne surveys enurneretin the numbers of fishermen, as well as plarmmiers, need to nrote these
differences, Each size of canoe hes its own special techniques end annual ields 1--2 t for small
canoes (not rnotorizobla); 3-5 t for medium-sized canoes arid 7-15 t for long canoes

Ghana was and is unquestionably the greatest producer and supplier of canoes within the region
The spread of these canoes to Liberia, Sierr-a teorie, Ivory Coast, Togo, Benin, Nigeria, etc, was
facilitated by seasonal migrations of fishermen out 01 Cherra. In recentyears, however, canoe
production in Gliene hes fallen off considerably due to internal difficulties, Ghana dues stìll have
forest reserves, though it is not sure that these will tre renewed by reforestation, but in the long term
the countCy wilt probably not be rible to continue supplying tire sub-region with canoes,
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Seneqaï, the einst dnarnLc small-scale fishery in the region. has had no wood for a long time
now To meet the needs of fishermen, Senegal has developed a kind of craft which is a cimprornise
between a dugout arid a plank boat. The recuit Le ztoniahinrj: the Senegalese canoe- is found throughout
the northern cub-region. it is one of the rare countries, along with Siarra Leone end Ghana, where a
shipbuilding tradition baa developed. The Cape Verde lmdands also hove solid experience inherited
from Portugal, of the manufacture of plank hoats

The idea of replacing traditional canoes by other sturdirr types of croft, more spacious, more
seaworthy, and better for marina fisheries, has nttrncted the attention of national anti ternational
authorities for some 25 years now Their interest coincides with the introduction of outboard motñrs
in small-scale fisheries.

Bui the problem of replacing canoes is highly complex. lt involves a number of parameters,
rna i nly:

Technical parameters size, shape amid weight of the craft, which depend on:

the type of fishery fou which the craft is intended, with or without motor, with or vímthout
sail.

working conditions at sea:

Is the craft intended for use out of a port, a sheltered creek, a lagoon opening or a river
estuary? Thìs is the eiinplest case and any well-constructed type of craft will do.

Will the craft be used oit a low coast, much 01 which is out of the water at low tide? This
is the case of certain coastal areas in Gambia, Sierra Leone, Guinea and so forth where
tidal height varie-s greatly and craft must he pulled up above the high-tide mark rather than
left at anchor beyond the lw-tiçle mark for obvious reasons of safety, particularly
motorised craft. Such a coast demands flat-bottomed beachable craft which can easily be
pulled out of the water at high tide. This is not a very difficult problem to solve. Sierra
Leone appears to be developing a plank canoe model which meets this requirement, but the
construction technique still requires a great deal of improvement.

Is the craft intended for use off a hard coast with heavy surf? This demands a surf-
crossing craft which has to he beached at each trip. In this case, the craft needs to have a
certain term, size and weight in order to cross the surf and so that it can be beached.
There is a certain size and weight limit beyond which it becomes impossible to haul the
craft up above the high-tide line.
This is definitely the most complex instance and the hardest one to solve, Unfortunately it
occurs very frequently among the coastal countries of West Africa, particularly the Benin
Gulf countries, It should be examined in detail.

during the sixties people began to lool( at the Doris solution, a motorized marine
plywood craft, it we -about 6 m long arid was tested in Dahomey (present-day Benin). One
solution to the problem of haufing the boats would have been to winch them but the
projects at the time were very short (beirmg virtually confined to a simple demonstration),
whereas ib method, to be well a5sinii ìated, would lìve required follow--up for a rather
longer time, in any case, the main handicap of this kind of craft was the mediocre quality
of African "marine" plywood, which was riot resistant to seawater. The boot was also not
the right shape ar-id was too short.

During the saventies, sorne unsuccessful experiments we-i-c made with rnail ferro--cerne-nt
boats, particuiem-ly ini Toga. In any case, they could only have buen used out of e port, not
off a coast.

I\4eanwhile, the promoter courai-iris, Senegal and Ghana, with the initrodmiction of the purse
seine for- Sardinella and also tri use longlines, had to shift to a longer canoe (15-16 m).
lhese local c-erpenter/iìaiiors were certainly -able to find highly effective stopgap solutions
to the pi-obIer. But long canoes cannot be beached. They are left at anchor beyond the
breakers and the catch is landed wìth the aid of little, beach-crossing canoes.
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Beginning in 1975, Jopan bcjn to ir rodare ii iti F1-fP bUsts in Africa, ï hey ware rjrt
to a number cit countries of the continent, as Were large ouentiies of outboard moto's.

Nowhere escept in Mauritoti were those Lsoats worked ritt hard coasts, where they appear
to have been used right off the beech, and iherefore no conclusions can be drawn from this
experiment.

The Japanese measures did, cwovr, reawaken interest in the "canoe' guisatiori aspcislly
inasmuch as a new Senegalese prototype fibreglass canoe had been launched, of as yet
unknown pertoi'rnance. Private firms in igeria and Gabun (just to name two) bogan in the
early eighties to build litt le RFG or FRP boots, fit-st pleasure boats and then canoes.
Canoes in Cabon were used primarily for' river transport. Some, however, herjan tú he used
for estuary fishing (no surf). Bachble boots irr FRP were built in Nigeria [sLit no cIato is
available on these.

In the early einhties, Prance launched a new eupei'canoe prototype, inspired by the
Chanelan canoe but with bettet proportions und a more streamlined shape, rnsìde oui of a
new material, glued and laminated wood, Some test models wet-c demonstrated in 0ape
Verde, ivory Coast, Madagascar, sind so forth, The host was used to transport fish in Cape
Verde, whereas it was used in Ivory Coast for distant-water longlinc fishing nut of Pm-f Sn
Pedro, Hull problems developed after two or three vonkirrq years. On--ita rep-airs proved
difficult, if not impossible. The model was then used ris a "mould' for identical bulls in
fibreglass, The fibreglass model was tested under the worst possible sut-f conditions and,
while lt undeniably has a number of qualities, it does have a few weak points (not the shape
but the way it is built) which could be correctecb

This appears tu be the best to not ti-re only pt-ogress in improvements to heactrable canoes irr
AfrIca,

f-4ore recently (Lste 1994), PAD built two prototype canoes in Senegal out of 15 m planks
for advanced small-scale fisheries (the distant-water longline Sardinella fishery). These
have pull-up inboard motors arid can be beached. A cr-aft of this type is probably perfect
for high-yielding small--scale fisheries irr countries with good coastal access and no sarL

Even though 25 years of intermittent trìals do nut seem to have produced any very
concrete residts, these attempts to [copi-ove canoes do lead to sorne very interesting
conclusions regarding the future, at least as far as the technical aspects are concerned.
The is that si sie, shape arid weight problems are well-recearchud now and can easily be
sol':ud. Marine plywood (African), glued and laminated wood, terre-cement and iron can be
ruled out in canoe construction. The only valid remaining construction materials are wood
(planks), FRP (highly inflammable however) and aluminium (riveted, not soldered).

The biggest handicap to the extension of improved canoe is still their cost price which far
exceeds that of traditional canoes, as the Table 6 shows,

As csirì ha- seen, the FRP 19 m super-canoe is equal in volume (39 m3) to the Ghnzsian 30 crU
dugout canoe, but it costs nearly three tirria-a as mucl-r,

Prora the socio-economie standpoint. as long as traditiunal canoes are available, small-
scale fishermen will definitely continue to prefer thons, First, because their quality is
excellent despite their shorts-ornings and mostly because ria other material can begin to
compete with thens. Another major- social coruipon-ent is the firmly established traditional
canoe market, which is certainly not going ti' be replaced by sorne external solution,
especially an "official" one. Th traditional canoe has been shown ta -adapt very smoothly
to even the new, unwieldy purse semas, which were thought to require the introductiorr of a
new model of seiner, Where the planning of fishing cr-aft ìs concerned, one must proceed
very cautiously price villI alwys h the key t,o purchase,
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An extension trial for the FRP suparcanue is now under way in ivory Coast under the hire
purchase system, it is aided by a loan from the Caisse Centrale de Cooperation
Econornique4 and a government subsidy covering 30 percent of th cost of the canoa This
auperpirogue is the oniy present. example with some chance of success. This is due to the
very special context of the operation. it involves concerned migrant Senegalese fishermen
(not ivory Coast fishfolk) an isolated nector very far from any market; adequate support
services guaranteed ice fuel spore parts, maintenance4 marketing; reasonable rate of
loan repayment with respect to income.

2.2 Motors; Outboard motors4 introduced nearly three decades ago4 neve today become a necessary,
indeed essential, component of all large and most medium-deed canoes. An estimated 30 to 40
percent of present craft are now motorized. Nor should we forget that many of the small ones simply
cannot be motci-ized.

The ntroduetion of the 2-' o¿-ol oil/gasoline mixture outboard rooter was a Senegalese initiative
of the fifties, The innovation iam: token up in short order by Chano. Th motors in ese at the time
were 10-15 hp Johnson and Evin: ìe outboard motors4 well-represented by the Compagnie Erancaise de
l'Afrique Occidentale (CFAO).

The motorization craze hit almost all the countries el West Africa during the sixties, spurred by
a number of bi- or multilateral assistance projects (particularly the FEHC) Virtually all development
projects designed thereafter included a 4canoe motorization4' component.

An odd thing. howe.ver is that this costly trend in canoe utilization was not matched by
systematic4 socio-economie and technical surveys on th part of any of the countries or agencies
involved. Today we frred wilh a tir lady cegretmabJa gap. ft is not et all obvious in many
cases that this i.:.o .. :4 .1.: ng stondards al fi.l:....J01:, Mnwhii4 fishermen have
virtualiy lost the ahU .y to us. sail, the reintroduction of which is now being attempted today at great
expense,

During the seventies, 'femaba motors repiaceO the former brands, which have now virtually
disappeared. Yamaha motors were introduced en masse in the form nf Japanese assistance tu West
Africa. At present Japan has a virtual monopoly ori the market for outboard motors and spare parte in
Afica. A certain standardization of outboard uiosm's is certainly desirable but it is unfortunate that
the models change sa often, as this makes maintenance and upkeep ,early impossible.

1 00

500



«.4otorizaticuii toflove onewbt tfle Sd 1' VOLUtiJfl 3 COc5 C1CJES cnqd furthe ruf i1d in
search of new íshiru qrÜJn(i5 rtìcIiy lcinqline q'Ou .id, ,rgn ivory Coast (hnna tLc. we
t ypi of this trenL Ançìt Ii xrnpit is the t1:3n of new tei'Iii 1qii ucl as .hn irse c in
heavy piece of gear which demands o iar5er crow et ì2 to .15 nec and therefore a nere powerful
motor. Today, for esomphs, moat canoes usc. 25 and Ii 'np outboard motors (oil/gasoline rriixture), For
day fishing, the average tuaI consumption s roughly 6'n litres. For distant--water fishing ( to 5 days at
sea) the canoes load on as müch as POI) litres of cil/qasulina. IJiven the present cost cf fuel, such 'nigh
consumption levels should give plennr-rs food for thouqhtl

There is general consensus- L present that the outboard motor has definitely become a necessity
in some cases. But its inordinate use does leave one with the impression 1ht an outboard motor often
has more to do with prestige than with cnsl--effccti'eness (the fisherman wants a room powerful motor
to go faater)

Certainly, canoe mnotorizatiin hs beconc u necessity, out the 5y3Lifl is completely anarchical.
There is no plannIng, and most of all nu tecnnical and scuri':Inic study, ii particular, on the relationship
between canoe models, fishing technique end horse power. Worse yet, outboard motor rnsmnufacturers
change model constantly, makinq the mnair,tenence problem, in lcrms of spore ports, virtually
unsolvable. The -ate at which motors ars produced im; evidence of the consumer society demands,
characteristic of the wastern lifestyle in the second haiE of the twentieth century, which is not at all
valid for African fishing communities.

Concerning the Suort Sei-vices, there c-re usually mrachine workshops at headquarters level in
the Departments of Fisheries, sometimes with branches in the field or in development projects. These
support structures, along with the equipment donations received, are managed by the r)administrstian.
Unfortunately, the management of "bureaucratized' nnachine workshops is fairly inefficlent Most
frequently, once the first stock has been used up (rooters and spore parts), stock renewal orders lay far
behind demand because the necessary permits have not been issued, or for lack at forward planning am'
initiative, or because of spare pert specification problems baces'se the models hove changed, anti so
forth.

Generally speaking, motorization keeps goma thanks to the initiative of certain private firms,
but most of ab as a result of 'successive waves of equipment, donations" which more nd more tend to
form the basis of external aid. In countries with convertible currencies, the motors/spare parts
situation is fairly satisfactory, but it is catastrophic in most West African countries lacking
convertible currencies. This situation (some term it o privilege and others a disaster), has prompted
the development of a runaway parallel rnm-kst. in cum-rency, equipment and consumer goods, making any
notion of economy completely irrelevant.

Th roost recent trend in canoa motoriaat.ion is the use of kerosenefueled outboard motors and
the introduction of the diesel outboard and inboard moto rs. 'In West Africa, 'the use of the kerosene
fueled outboard motor has spread wideiy in recent years (1983-8) in Caban, stimulated by three
private firms s'amalia, Mariner and Suzuki, This twin carburettor motor starts with gasoline and
when a certair, engine speed is attained the kerosene intake switch takes over, To stop the motor, t'ne
process is reversed. Kerosene and gasoline consumption are near identical, but the enormous
advantage lles in the overall fuel cosi, at beast when the gasoline/kerosene price dìfference io big
e no ugh.

Government price policy. on the different fuels therefore has to be known prior to selection of an
outboard motor. The utilization of outboard mnutors also requires practical training al the canoe
fishermen who will run t'ne motor a technicalleconomìc aspect often overlooked.

The diesel outboard motor and pull-up diesel inboard motor ware simultaneously introduced only
in late .t94 in Senegal. it is worth noting, however,, that several attempts to use a diesel inboard
motor failed in the past (see Table 7).

Eight and 12 Pp outboard Ruggerini prototype diesel motor-a, sLipplied to Senegal under Italian
bilaterz-d aid to srnall-scaie fisheries, underwent comparative trials. The trials shovied that a 12 lip
diesel motor per-forms as wall as a 25 Pp gasoline motor and consumas four to six times lees fuel, An
outboard diesel motor, on the other hand, is 0-0 percent hsmavier, an obvious problem uf maintenance
and transport at the end of the trip, as the motor-s cannot be left on hoard, After several months of
use (1905), salt deposits formed on the engine L'-ocl (the couine hood nut providing adequate
protection), allowing entry Lo seawater, The builder is now atu'lyinq the detoii& of this probiere.



Three Deute diesol motors, 12 and 15 hp, were intalicd on o 15-16 ro S eq eec cmoo and on
two plank canoes, Fhcse were the ricci 15 ro Ei 0-deciqoed protut ype canoes, fine was used iii Senegal
and the other in Guirica-Biesau.

The design inspiration was taken frani the Indian. system of o pull-up inboard motor inside e
'rtucily waterproof caco resting on two axles fixed to the inner sides of the canoe, allowing the motor
to swing up arid down, The motor is air corded and there is also a water-cooled version. The
watertight case has a movable cover which can he taken off once the boat is at sea, ncì put back when
the craft is beached or put into water, i,e., at critical moments when the craft may he submerged or
even overturned by wave action.

With an assembly of this sort, the transmission shaft fixed to the motor con safely be moved up
when the boat reaches shore and is beached. This sytem is far auperior to the one used op to now wmth
th Doris, where the motor is fixed in place and the transmission/propeller attached to the motor by o
movable Cardan shaft, The weak point here is that the propeller shaft soon wc-are out and must be
replaced every few months -- just thc- sort problem to avoid in Africa.

Table i lists the various trials in Africa during the last 29 years with beachable diesel--fueid
boats.

Such are the latest initiatives in this field, It aceros premature at this point in time io draw any
final conclusions. Predictably, however, the inboard diesel motor, pull-up or fixed (according to the
conditions of use), does represent the future solution for distant-water, large and medium-sized
canoes, For medium-sized canoes, one possible solution is an outboard diesel motor, should these new
motora be proved reliable. For day trips in coriace, a fresh look should be taken at the whole question
of hp and motor type (gasoline, kerosene or diesel) in the light of the too often overlooked or forgotten
possibility of using sail.

in conclusion, the major constraints to canoe motorization arm

The models used are changed too frequently, entailing a serious problem of spare parts

A general lack of organization of the field services for engine repair end upkeep Undemskiiled
mechanics in fishing communities keep canoes inoctive for long periods of time when motors
break down.

Lack of basic training of canoe fishermen in engine use and rnaintercancec such training would cut
the frequency of breakdowns.

- The lack of support structures to supply fuel to fishing communities scattered along the coaats
fishing activities paralysed by lack of fuel.

These are the basic factors which administrators should keep in mind in planning small-scale
fisheries devrdopment.

2.3 Fishinq qear

In this sector, also, there is a deplorable, near--total lack of frame surveys, depriving the planner
of the data base essential to development planning and the rationalization of fisheries- Freine curveys
are likewise of capital importance in equipment supply systems, and qualitative and quantitative
oquiproent specifications.

We do, mowevor, have some notion of the most frequently used kinds of geac-

- beach seine
purse seine (Saedir,elìa)

- drift gilinet (Sordinello, shad)
- bottom and surface glilnets
- bottom c-nd surface shark net

longli ne
- trolling line
- floating and bot torn longline
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nid eli their accessories; stren. heliing roper, cads, I I atc-rc, rope gear fraud for inendinq -assembly.
hooks, etc.

Each gear liar; different scteristics and its own s ocificationri, per rips not in each country
but doubtless from noii sub- region sf West Africa tu the nc';L

iO Africo not a producer of nyion line (the dominant material in line fihf rig), private initiative is
very limited, The basic commodity has to he rnprtod and therojoro small-scale fisheries arc entirety
dependent on foreign trade lar their supply of nylon line.

Nigeria did have a nyion facto r-y which woe oneratiorial for sever-el years, producing IInC and
mesh hut the quality i-var. rather medocro rind the rectory has gone oit of business, There is a net
factory in Senegal, which gets its raw 'pritci-iril supplies from France, The factory is working in the
red and is trying to eripand its market .its looms ore limited to certain kinds of mesh, particularly
trawl and purse seine mesh for the industrial fisheries sector-, which does not necessarily correspond to
the characteristics of small-scale fiching gear. Very high final cost (and salo) price means the product
cannot compete with high-quality imports from Asia.

1 he requirements of smaul -scale fisheries and those of industrial fisheries rire so different that
they vit tuauly cannot he put together. Moreover, industriel fisheries usually have their owe external
sources of suppty. A fishing net industry therefore ins little cirance of financial success in West
Africa.

Such private enterprises -as the Compagnie Francaise de l'Afrique de l'Ouest (CFAO) in
particular, whose branch offices are found virtually throughout the region, supply limited quantities of
some of the commonest types of 'mesh netting such as that used to make drift giilnet.s and small
bottom gibets. This is nearly the only possibility for supplying small-scale fiehenies Sometimes
private firms also import netting when there are reliable orders froin fishermen who have a reputation
for financial solvency. Here agriiri, and for the same reasons, a parallel market in fishing equipment
has become a fixture in the countries wlth convertible currencies and those not so favoured. This
market is meado easier by the porous nature of national boundaries.

Given this obvious lack of resources, the countries of the region have included supplies of
equipment as a component of their small-scale fisheries development projects. These proposals rire
usually accepted by foreign aid. The guiding concept, as for motors, was to constitute a working
capital out of these original, coritrì'outíoris which would allow the fishing equipment to be renewed as
needed.

A very recent study made in early i95 on the initiative of the Regional Programme for the
integrated Development of Sniatl-'Soale Fisheries li-i West. Africa did in fact, make an anlysis of how
State and private systems to supply fishing gear and equipment work in certain selected countries of
the region. The results of thìs survey are fr-i My edifying and give useful indications for planning supply
systems. They maybe summarized as follows:

- Irr convertible currency countries (the OEA iranc zone) the supply of iishing equipment arid
-accessory gear (likewíscr the supply sf outboard motors and spar-a parts) is generally fairly
satisfactory when it comes from private enterprise. However, running out of stock is a fairly
common occurrence.

- The major' handicap of the private sector' is its lack of information on the requirements of the
smell-scale fisheries sector, 'for lack uf data on the subject. Another handicap is tise- lack of the
teatinical background essential to writing orders including ox-oct specifications for gear and
accessories. The result is iht the equipment available does riot always correspond to the
specific norms peculiar- to each fishing ge-ar.

- Another, arid so far unsuspected, handicap is the relative marginalisation of the trade in fishing
and accessory gear which has a very limited turnover. This means that the sale rif fishing gear
cannot be the prime economic activity hut roust be peripheral to th sale of other riere pûpular
consumer goods. This explains v-ihy the sroflt margins arc stib fairly high and there is virtually
no competition.
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tn the countries with nor-ccnvertibie t rrsnries (the English- and Portiquese-speakirig countries
of the region) the eit tian is crucial due to the lack cf fore n exchange for imports, such funds
obviouIy heino earrnurkcrd for other priorities Phherfoii in hese countries are uuaily reduced
to petting their supplies ci the pat-slick mut-kot, which is made ouch cardon by the porous nature
of national boundaries, but they pay exorbitant prrces qk'en Wo pFevOiiin rates ot exchange.

Cenerally speaking, the official state (Department nf Fisheries) or para-statal (slate firms -
cooperative, etc..) supply ysterns set up by many countries oí the reoion, based on an initial
contribution from external aid, hvc- met with fairly resouiidtnçi failure, This is mainly duc to the
nability of the Civil Service to assume tasks totally foreign to it tasks normally performed by private

initiative,

We know of no case in which it hes been possible to reconstitute the working capitel, as often the
money recovered on sales of fishing gear is used for other sdrmnistrritivc expenses.

Furthermore, the storage and sale-s structures mobilize an army of personnel generally
overpaid, as often happens in the 5tate firrfms - most of whore are a real financial burden on the
income from sales. Under thcse conditions, even where there are no taxes to pay, the prices at which
equipment is sold to fishermen are not generally lower than equipment Ie prices in private
corn iii crc e.

Another frequent occurrence te that the staff is not sufficiently familiar with the technical
specifications of gear and so write out orders which are not exact. This occasions a long, slow back
and forth correspondence with suppliers. This, added to the fact that the orders are riot renewed in
time and that the delivery time is not taken into account, creates e situation where these systems are
frequently short of stock for iong periods of time, during which the small-scale fisheries remain
paralysed. During this time, the meagre income is eaten up in salaries, accelerating the exhaustion of
the ill-fated working capital.

lt seems obvious that rigid, heavy official procedures lack the proper flexibility. State or pare--
stata! staff do not have tile experience, conlpetermce, motivation, spit-it of initiative and decisiveness,
i.e., the management capabilities, essential to the success of such activities.

As a result the most effective aid which tire governments of the region could cnrttribute to the
development of small-scale fisheries would simply be to encourage and stimulate private inItiative to
ensure the supply of the necessary fishing equipment and accessory gear1 by the application of the
following measures:

- The remission of taxes on all gear and accessories (likewise motors and spare parts under
U HP) in use at sea.

- Deriving from the above measure (considered as a subsidy), reduction of the authorized
profit margin.

Issuing the necessary ìmport licences to cover small-scale fisheries requirements, with
supervision over quality, origin and prices.

For their part, the National Departments of -ishertes should be in a position to provide
traders/importers with all detailed pecificstiorme as well as tile necessary quantiiias for each eateoory
of equipment and accessories to be ordered.

These arrangements imply that frame surveys tme conducted he-lore-hand. These surveys should he
conducted responsibly by properly tra Wed staff.

-

These re-flectìons on development planning were inspired by an analysis of the ccmnponentmt nf tute
production sector of small-scale fisheries.



. FISH PROCESSING

Ì.1 Socio-economia comext of fish pro-essinc

F ish pracessinq and markeOnq is he acer cuiva privi) ape of ornen in West Africa who have
mastered both the traditional fish processiap techrìiqaea and the mkeIs.

ProfiLs froín the purchase and sNç ai f lsd allow thin ta constItute arid regenerate capital> at.
which a part is generally used to renew the equipment at the fishermen> who are thereby economically
dependent on the women. In addition, within the household the fisharmans budget arid that of his wlfo
Oc vdvea are completely imparata. Economically> the warnen nester the whole fish chain>' system rìd
they cHa assure the stability nd viability nf the family their traditional responsibility at the same
time.

In this context, which planners should bear r mind> it is easy to see that officiaIparaIlrsì'
interventions, where they clash with such traditiors. are doomed in advance to faiL

The comparatively irrora mndependent urban fishermen land their catch directly in parts or ori
beaches in the large coOstal cities, the c)ty markets absurhiag virtually thu entire daily production
(surpluses are processed in various ways by the fishirrongers). But roost small- scale fishermen land
their catches io their fishing camps where they clair live arid where solidly established family and
socioecononsie traditions intervene ìn the destination ai the fish brought oshorrir,

Generally, the fisherman's wife or wives (or, tailing that, his moneyìander) have priority in the
purchase of the landings of which they agree ori the price. But, it collector fiirhmnongers appear, the
fisherman then dìvides the fish into piles for sale, If this offering price is good he sells, Otherwise the
catch goes as agreed to the family group, The women then arrange ta sell parti of the catch fresh if a
local market is accessible or else process the fish the only way to preserve it foc later sale.

Thus, aver the generations, a still vigotous srnrs]l.scaie family fish-processing industry developed.
Its characteristic features are: very law ìnvesti-nerìts no machines and no automatiorr al! work manual;
simple techniques. arid little or no manogement great flexibility in adapting ta fluctuating yields
ranging from nothing or little orse day to a huge catch the nest (the women cao spontaneously mobilize
a large local labour force),

Like the production sector. the fish processing sector lacks er, economic survey of adequate
scope. lt is therefore impassible to nake any i-ealislic estírnate cf the cost/benefit (or losses) ratìo of
these women fish processors. This gap must be bridge-cl as soon as possible. It is virtually impossible
without this data. base to evalmate the econc'mic impact of recoromonded or implemented technoiogical
advancement,

3.2 The technical context

Ir tropical end equatorial countries, fish loses ira freshness arid spoils from six ta 12 inure after
it is landed on shore depending on the fish species end Io,e1 climate, including terriperatu-e humidity,
sunlight winds etc. AU in all, tÌsa product landed by smell-scale day-trip fishermen can be considered
fresh, these being active fisheries where time fish is hauled live out of the v;ater (beach seine, surface
gilinet, purse seine, line fishing> etc,).

However, the small-scale fishing communities strung along the coasts do not have ice, storage
facilities or cold trucks to either stce- their ceth or seid t aft dicctly to distant nrzsrkots, Nor cari
tacilìtiea of this socI be profitable unless there s a rapid turnover Irr stcics stored sind transported and
unless the fish bring in a good price. [July luxury fish can hoar the CLirStS, as srrown by the success of
private sales of fish frons the Senegalese small-scale lina fishery. Those fishmongsis collect the catch
at the large producer centres ice the fish> r-d deliver it to markets in Dakar and inside Senegal.

Most of the smell--scale fisheries catch, however, is pelaoic species of little comnirercirsi value
intended ton the mass of rural and urban consurnirre al little means. The snaIl_scale fishing
communìties scattered along the coasts usually have no choice but tu process lieb before machating.

2.1
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There are a number of ethods of proceasny flsh techniqute; vary fin in country to country and
from region to region. i he overriding concern is that Of preserving the fish. Particular consideration
is mjieen to consumer tastes from the etendpoint. cf p we .tion, cuico;, t turc ano flavour, the
queute which cannot be ccmpered to wvetern standards. 4nny attempts to improve fish

processing have met with fnilure memaly because dc: overlooked th above points.

The commonest. fish processing products in West Africa arm

dried fish
dr;ed and salted fish
fermented driod trab
dried and smoked fish.

3,3 Dried fish

This is the simplest and easiest preservation technique. It uses only natural elerr;ents sun and
wind, it is particularly sultble and is usually applied to smell pelagic species like the knchovietla,
which arc intensively fished oc a seasonal basis in the early momnìrrg with beach seines nr even fine
mesh purse seines.

The fish ara scattered to dry un the caney beaches near the fishing camps or compounds. The
women turn them at least ortce during the dey, picking them up in the later afternoon. The fish is
stored in a sheltered area for the nlght. According to how dry it is, the following day it ìs laid out to
dry on the sand on inste or racks, usually in the fishermen's own compound. By this time the product is
dry enough to be stored nd taken to market, packed in large baskets or in burlap bags.

In the humid, equatorial cimate, cnastal countries around the Gulf of Guinea this type cf
product is barder to preserve and does not keep as lonq as do dried fish in the more tropical climates
such as Senegal and Mauritania. The fish rapidly rcahsombs moisture, develops mould and is attacked
by mites, scaveneqer beetles and Dermnesteo.

1f commercial reasons such as lack of transport, price speculation and so forth mean the dried
fish has to be stored for a long time, the product ho to he reepoeed to sunlight every week for two
days to eliminate mould and insect larvae,

Dried fish is highiy prized all over and appears, though irregularly, even in the most remote rural
centres inland, This widespread trade in dried fish is facilitated by the warm dry climate of the
Sahelian zone and by the very small size of tire fish which can he retailed ir very small quantities.

3.3,1 improvements

Certain technical improvements cf fish processing have been tested, particulzsciy the
construction of cement-drying areas, but these small pelagic fish have lost almost sil of their thin
layer of scales in the fishing process sod therefore adhere to the cor;crete and break or tea;' when
removed, which iowers their commercial value. Such ir;itiatives should be ruled out. In contrast, there
have other, mote effective, more appropriate interventions, such as

Setting up drying areas made cf gravel nr beach pebbles, where l:hese are found locally. The
fishing communities are perfectly capable of laying out such areas themselves it they have been n-rade
aware of the problem and shown how to procceif by extension workers,

The roost common improvement is to set up fine-mesh importati drying racks in ar open, sunny
well-ventilated ares. The racks ar-e set on wooden ai Conci cte suppo;'ts about 90400 cro off the
ground. This much more comoiicated techniques does have the advantage of ;nchIng better usc of the
wind-sun combination. Froto the hygiene standpoint, the fish is not in contact with the ground which is
often unclean end harbour's mites. Should it rain suddenly, the fish car, be instantly protected by a
plastic (polyethylene) sheet spread over the racks.

This kind 'of installation, it should be noted, can be nade from local (much clener) products
such as vioocl, braided bamboo lattice-work, etc.., which \vould aleo stimulate the development
of a small-scale rural industry to produce th frames,
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From the standpoint of small-scale natural fish drying, there is little room to innovate. An
exception is the polyethylene tent solar drieV, technically valid bui yet to prove cost-effective. An
artificial drying process using energy, such as fuel or electricity, to run the warm air vents would n all
likelihood produce a better-quality fich product. But it would exceed the capacity for financial
absorption and management of the fishino communities involved and abOVe all the cost would be
excessive compared tO the purchasing power of the nass uf consumers,

3.3.2 Recommendations

Before dryinq

- Throughly clear the drying area and vicinity of anything which could attract sr.d provide breeding
grounds for flies and pests,

Rinse the fish in seawater (or drinking water) especially if it has become dirty during the fishing
operation (particularly beach seining). Cet it as soon as possible onto the drying area, l'i put into
woven baskets (not basins), it drains during transport.

The beet drying hours are from 09.00 to 16.00 hours,

During the drying process:

Turn the fïsh over at least once during the day between 33.00 and 14.00 hours.

t<eep pests away.

- Protect the fish from rain,

After dryinq

Store fish in bulk or baskets or burlap bags in a dry sheltered place protected against flies and
pests.

Set the fish out to dry again once a week when the weather is good. In tIis instance the best
technique is probably to use plastic solar tents to raise the tempereture and eliminae mould and
insect larvae (20 hours of sunshine at 45°C are necessary, but only 40 minutes t a temperature of
70°C).

3.4 Salted and dried fish

The custom of eating salted and dried fish was given a boost in Africa between 19e0 and 1960 as
the the ma)or inland lake and river fisherìes developed. Massive imports of dried and salted cod
(stekfish) from the Nordic countries was another factor. Nigeria, Cameroon and Ghana are examples
of countries where salted dried fish are widely consumed.

During the seventies, however, and up to now, imports of dried and salted fish have been
replaced by imported fresh frozen fish, which is landed in thoust nd of tons ìn all coastal ports by the
industrial fishing fleets exploiting West Africa's marine resources. Dried and salted fish is probably
the seafood product oví least appreciated by the mass of consumers. Despite this, it is stili in demand
(used primarily as a condiment) and also because it keeps well in hot dry areas.

Small-scale fisherfolk communitiec use this technique to process the surplus from successful
fishing expeditions or large fish which have remained unsold (West African croakers, drumfish, etc.) or
else to meet certain specific demands for which there is a traditional limited market, as for shark.

The major handicap with this technique is precisely the sali component. Salt is not always
available and prices remain high because it often has to b imported. If manufactured locally on a
small-scale basis, it tends io be mediocre in quality end contain impurities, bacteria and the like.



The reuni process is to aie ¡ergs end mecrium-sized fish, Rarely ars they headed, hut ere
instead split ¡ri tvo down the spine irom head to taiL, The belly actS 35 5 hinge, the fiSh are gutted arid
the gills rsmoved The dorsol fin nf iarqe fish is rerno\'rrd and deep cross-cuts made in the muscles.
These operations ere often prfurrned on the ground (sometimes on a mat) The fish is then rinsed in a
basin of seawater (usually without changing the water). The fish are next piled up in baskets, basins,
trays or cement basins, or other recipients und then each layer is covered with rock salt and the next
¡ayer of fish is added (dry saitrg at a rate of roughly 20 percent of the weight). The fish is pressed by
placing a plank over the pile of fish nd weighting it down with a large rock. The fish is kept in the
salt mixture and pressed for three to four days1 then rnsed lightly it meawater and set out to drain and
sun--dry on mats or lattices resting on supports 50-100 cm off the ground. sometimes the fish i

merely laid out io sun-dry on the thatched roofs of the fishermen's houses.

The drying operation lasts three to five days. 'fl's weighted pites uf fish are brought in during
the evening and put out again the followiro morning. The final product ¡s sold as soon as possible. if it
is to be stored1 like dried fish, it needs to be re-.eaposed to the sun long enough to eliminate insect
larvae arid mould,

3,4,3, irnaovernents

Very few technicaL improvements have been introduced at the level of the women fis!" processors
and these primarily concern hygiene. Occasionally, cooperatives da facilitate the supply of salt.
Demonstrations have also been given before cooperatives on improved fish preparationl the technique
of salting and drying in fish in pUes pressed down with weights; salting in concentrated brine, etc.
These demonstrations have rarely led to any lasting practical results, for such methods over-dry the
fish without givin it the flavour desired by consumer, who prefer lightly salted, fermented fish.

The objective of some of the interventions was to build modem fish-drying and salting centres
for fishing communities and/or cooperatives. None ìs operating, however, due to political,
administrative, socio-economic and management constraints.

The lukewarm reaction of fishermen and women fish processors to this approach to fish
processing should encourage a more prudenf, pragmatic approach among planners in this sector. Such
an approach would probably be better applied to real industrial fish processing (drumfish ìn Mauritania,
Balistes in Guinea and Ghana, and so forth). Bt experience has shown that the technique has little
scope in the small-scale fish-processing sector.

3.4.2 Recommendations

Before saltiny

Process fish as fresh as possible.

Prepare the fish with cleami toots, on a clean working table, and collect wasi portions in garbage
pails for disposal (proliferation of flies).

- Rinse the fish in clean water arìd throw out rinse water.

During the salting process

Use cernent trays or basins amid high.quaìity salt,

Ensure that the pressing weicht for tie fish is sotficicritly heavy.

During the drying process:

- Turn,the fish over at least once a day (fish on racks).

Cover the 'fish with a plastic tarp in case of rain.

Take the fish in for the night and, preferably, keel) it stacked mind pressed.
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After d'inq

Stare the fish ir a dry place, rrotected frote flics.

Sun-dry the fish again once s week se ;er the regular drying process.

35 dried fish

This smell scale Sisberies product has boort known for o ong time in Africa and lt is accordingly
wide-spread. it is mainly used as a condiment, having a very spccial flavour vhlch people much prefer
to the flaveur uf dried and salted fish.

Quite- a few fist species are suitable for drying and fermentinq croakers, threadlins, mackerel,
shark, Balistes, Cymbium (mollusc), etc.

The products normally used fur this process are fish which remain unsold at the fishmongers, as
well as fish landed after a long trip at sea, which has begun to 5Oli, and fish from bottom-set nets
which is no longer fresh. This is in fact a nie-ans of recovering such fish.

There are several different ways of preparing dried fermented fish, but they all consist in
striking the right balance between pute-if ication and preservation. The product is first fermented, i.e.

by immersion in light brine for 24 hours, or simply in a basin of seawater, whole fish, rarely
gutted, followed by trimming prior to sun-drying;

by openair (aerobic) fermentation, during a very hot period when the pre-tuimmed fish dries as
quickly as it 'spoils";

- by anaerobic fermentation, burying whole fish underground wrapped in burlap or plastic for 12 to
36 hours depending on how hot it ìs, followed by trimming and drying.

After fermentation, the fish ore scaled,rjtitted, gills removed hut not headed (except catfish) and
vashed, ther, sun-dried for three to cix days on racks, mats, lattices, e-tc,, even on the thatched roofs
of the fishermen's houses-. The fish are turned once a day and every evening stacked in a sheltered
place, belly side; up arid sprinkled with salt, then covered with a plastic tarp.

This product loses 40 to 60 percent of its weìght. Consumer tastes demand a fairly heavy fish,
with a wet appearance, springy texture and strong aroma.

Some fish such as sharks are cut or filleteri before fermentation. Others such es Balistes ore
skinned. Cymbium -o od) is first shelled (by cracking with an iron bar) and the molluec is
quartered. k then unC;joee anaerobic fermentation in a closed jar, and is then either put in a basin
of seawater covered wi b a tarp ai- buried underground wrapped in burlap or plastic sacks. After
fermentation, the Cymbium ¡s washed and sun-dried for a few days. This is a vary common
preparation in Senegal and Cambie,

3.5.i Improvements

there have been very few direct interventions from external aid lar this particular teci-iriology.
The Institute of Food Technology id Senegal is the Uni)' one to hove examined the subject. Their
objective was to get more information on physical and chemical reactions during the fermentation
process (bacteria, enzymes).

3.5.2 Recommendations

In all instances of handling and pre-proceesing fish, the question of hygiene and cleanliness,
including the supply of clean water, throwing out rinse water and westes, is still o prime importance.

Consequently, pìenrters should i-eject the (habitual) prestige investments in favour of practical,
more useful and inure anpropriate areas for action in small-scale fisherfolk communities such as:



inI<inç a drinking water ''all in tho fish camps;

utensils and tools used in processing;

storage area ins and storage of ghqueIity sait;

prepnringi'iriq areas nd srt'oudis;

devèloping o si-scale industry for Lbs production of racks, mats, lotees, bsIcets, recovery
ratec, etc.;

product storage shelters etc

3,6 Smoked and dried fish

Smoked and dried fish definitely ranks right after fresh fish as the most popular and highly psised
fish product throughout Africa. Though a great many species are smoked and dried, a red small--scale
smoking and drying industry has grown up around the Sai-hincho and bange shad fisheries (and presently
even alis1es), Thèse are pelagic species which were harvested in increasingly large numbers after the
motorisetiari of canoes, introduction of nylon nets, and particularly such high-performance gear as the
purse seine. Most small--scale fisherfolk community activities revolve around these seasonal coastal
pe'agic species The considerable arnount.s of fish landed cannot be absorbed by the coastal markets,
which now have reached the saturation noint in fresh fish, Smoking and drying is the best way to
preserve these species. The technique is technically and economically accessible to the women fish
processors. The product can be marketed over long diotnces. Moreover, it is ideally sulted to the
temperature and rainfall conditions of the region,

The scenario is near-identical for thousands of kilometres along the coast, The catch is unloaded
from the canoes into baskets or basins arid dumped onto the (often dirty arid polluted) sandy beaches.
The fishermen rapidly count their catch, usually loti:, piles of about riDO fish, and the sale price is then
bartered with the women fish procassors.

Once the price has been decided upon, the women carry the fish off to the rows of smokers set
up in the fishermen's compounds, and sti-t the long job of smoking ti-e fish, which offrsn goes on far
into the night.

The fish is first rinsed in seawater (or water fr-am a nearby pond or well) to wash the sand off the
scales (the- rinse water is usually used over again). It is then spread out on round, square or rectangular
racks, according to the type of stove used, Chicken wire is the material macst commonly used for the
racks, but bamboo cori similar materials are often used, Sar-hinche end honga shsdare never scaled or
gutted (the skin is reo-moved from the very thick-skinned elistes),

The average weight of a bonqa shed ¡s 200 to ¿rOO gram-a. They arc always processed irr a single
layer (ono- rack). The much lighter Srdineìla (75-700 grams) are dried and smoked in superimposed
layers on smokers which contain six to :12 racks,

In the countries of West Africa the traditional smokers have been designed in different shapes to
meet the specific capacity needs for processing the catch, The smoker's are usually built irr clay for
round smokers, adobe 1:ick made out of clay and roughcast with wet cement for square or rectangular
smokers. The smack-ass -e v-icily built. in adjacent. rows ot 6 to B ma long, l.25/L5O orn wide and 0.00
to I m high. Lisos banks of smokers ai-e orouped together under a roofed area where the
processors can work out of the sun and i-am, The fuel also var-iss from place to place depending on
what is available; coconut husks, rnamigrove wood, palco leaf mid-ribs (cocoa palm), groundnut shells,
fuel-wood from the savanna ar-md forest. Heavy populatìon pi-escures arid galloping urb-arhzetion along
the entire coast of Wc-st Africa ere causing a very serious reduction of fuel-wood. In some countries
the fuel-wood needed lo smoke the fish novî has to be trucked irr, which entails an unrealistic burberi of
additional costs for a supposedly cheep comrnodity

. 6.
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The mok 'i .g techniqu 3ry ir.p1c IL - ì1oIci[r), \fftIi n iriti21J)'
faftly hch hardwood fíre fh fc a sb our dLJrnq which iIi virl:uaily cooked and
air1y well dehydraLi-d a 'e outade. This hot Lraatmant ;:t òvir ?)°C is ieceary to tdock tha

action of cozyirles and inico.orqGnisno; (pLItraffta : h íritoct the I hi troin fIie nod larvae, and
the inner meat, includhq penetration by th, preserving, protecti\'e elements in the sinoke.

DryinQ end smoking then. continuo ata low, sìower tire to which green wood is added (cocoa
husks, viet sawdust, .sugarcane wastes, etc) This urirqa the heat down to P0-Oh°C ano elves off a
continuous thick smoke which adds the godish tinge desired in the final product. DUring the operation
the smokers are covered with a sheet cc piece o sacking to keapthc hcat :3fld smoke from eecaping
Round smokers are capped with o cone of thtch ThIs second phase of the proceosing varies from one
to several clays depending on the extent of dehydration reuired, which ix often determined by market
conditions. A properly dried nd smoked fish loses about 70 percent of its viaiqht. During the course
of orocessing. the racks are rotated cevral tImos, frein top co bottom, and the fish are turned over to
get a fairly standard final product.

Depending on the custorri, the amount processed end market condLiens, the fish is either stored
in baskets in a storage area off the fshermnana hut, or )ut left on racks piieó up 15 to 2f) deep on a
bark of smokers and completely covered with a plastic tarp. This is a very convenient system as the
product cari be re-dried and smoked at will completely eliminating mould, flies and larvae (00 minutes
at 7ff C are enough to eliminate all larvae). Th unify problem with this method is that the fish
becomes overdried, brittle, breaks easily end must be very carefully pecked and transported.

3.6.1 Improvements

The most active external interventions have been end still are in fish smoking and drying
techniques. Virtually aH ongoing small-scale fishery development projects include a "fish processing
improvement component involving smoking and drying.

For nearly a quarter of a century nose, SU great many flsh technologists hove examined the
problem They have tried lo introduce 'arious tyf)eo of si11ol(cUrs according to their school of thought.
The following are the principal exampies

In th early sixties, the so-called 'Ivory Coast type" improved smoker was developed ny
Christiansen (FAO). Admittedly, no one has done anything reaily better since.

This was a souare smoker built of adobe bricks or scrap itetal sheets (metal sheet flattened from
old fuel drums) rp:od with heal U'ents regulated by dampers end sheet metal Ieet spreader with
large perforcUons hung over the fire. Using racks cf lightweight grille or wooden frames, several
superimposed layers (racks) of fish could be smi kerl nd dried at the same time, the last being covered
with a dampened hessian cloth. Indeed these were merely practical irnl)rovements of trad(tione1
individual smokers, which were immediately adapted by the women fish processors es they in no s','ay
modified established socio-economic structures, The extension services did an excellent job witI' thiS
system in the ivory Coast where the development of Sardiisella eniokiug end drying was in fuli swing,
Entire coastal villages have now specialized in fish smoking, using thìs method. Wit:h time, of course,
the heat spreaders disappeared, but the weinen processors had learned by cxperience to master the
flow of tfeat, and the products were no longer charree,

At the time, the same type cl smoker was introduced on. a demonstration basis tu a number of
other coastal countries of the region,' but without getting to the extension stage, doubtless due to the
high cost of these smokers built for the occesiun from now imported sheet metal, angle iron, crUd so
forth. In all likelihood the very clever small-scale fisherfolk communities in Chano drew on this model
Lo develop their 'Ct kur smoker".

Dun-leg the u-led, another FAO project carried out in Nigeria ny Plarek introduced a
completely dif.rer, ta of improved smoker called the "Altena smoker", with excellent technical
performance. The (reduced) :-)ttached sketch is self-explanatory, The Altena smoker, with its
excessively high cost price, cannot be eutended ir the field even today because its metal construction
makes it too sophisticated, and mostly because the fish processors cannot afford it, lii addition Lo this,
any sheet metal fixture rusts at the seoside, it is coo short-lived to pay for itself and is therefore nut
appropriate.
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Aqain, during the xties, bilateral aid introduced, without eucess, au A orstypo smoker in
masonry, cernent and importeo) uire-praof bricks. The model was inspired by conventional srmli-scale
insLallations used in Europe to prenaro luxury products such as mackerel, srnked mackerel, trout and
eel. Twenty years later, hiicerol nnd mitIl:steral aid rjet up sorne Centres collectifs do
Ceveloppernent des Pechee °rtisanalcs, reintroducing the Alen smokers in hoat metal unii th
massive masonry srnokcmrs lined wi tl fircproof brick. Yh racks, With thick melel qríìlces and heavy
angle iron frames, demand a herculean afort o handle when loaded with fish, qui to beyond the scope
ot the 'weaker sex'.

There was even a wheeled. onepiece interior assembly shell arrtgement which could be rolled
in and out o the smoker at will. This woe both deeiqned and implemented. FIere the layers of fish
could neither be reversed nor turned over. The lowest Iycrs were processed loon before the upper
layers arid the results was far from uniform.

In pactiee, these collective installations owe more to prestige than to efficiemicy So far they
have had no impact on the fishing communities who remain indifferent tu them, as they do norms FO
perturb than to prmsrnotms social harmony in these communities.

As part of tï'i Decade of Womrmeri, special attention was srmId to aspects nl womnarm's work in time
small-scale )ishermsr.'s comimmurmities, particularly fish-smoking imd drying techniques.

The dialogue between the technical people and the coclOi groups directiy involved (the women)
had as their outcome the improved traditional Chanaian averi, callen the 'Chorkor smTiol<er"
Practically speakino, this is a repeat of the Christiansen smoker (leery Coast type) of the sixties. The
highly explicit attached drawing represents at the present time the model of smoker which hect
corresponds to the technical and financial possibilities of the women who process the fish, The
chances for extending the Chorkor smoker throughout the reqion are excn lient, This is ors individual
smoker, which cari be built in rows, making the maximum use of locally available materials, end most
of all it is ideally suited to the conditìons and socio-economie structu ras of this social environment.

3.62 Recommendations

Drying and smoking fish, partìcuiariySardinella and shad (probably coon to be joined by Balistes),
wiE long remain the fiels preservation technique best adapted to the technical and sDcio-econorcmic
context of Africa. The only passible (but highly improbable) competition would be from fresh iced or
fresen fish. For this to become a reblity, vast iretworks of cold storage cod transport systenris would
have to be set up. This is the solution often recommended by aepmtrts representing the commercial
side of the venture. These networks would be xteded by the use ei' liomne refrigerators among the
rural masses which is obviously ecnrìomimreily unfeasible.

In designing small--scale fisheries development programmes er projects, planners roust keep the
followirìq factors in mind if they wish to achieve positive, lasting results:

Any improvement in smnol<inq and drying fciiities mntist remain within the technical, f!nsncìai
and managecial capacities of the sinsli-scale fisheries community. The people in the community
should be consulted Ci the prolects which concern ttmam. Timey must also participate financially em'
therwìse in the implemenl:atiorm of ouch projects.

The main improvements, and the ones which should receive top priority, are those which have Le
do with hygiene. Planners should, tor example, include in their plais the construction f a drinking
water well in all fishing camps. Trainino should aise be provided iii these comnmnjniUes in techniques of
drying, smoking. storage, packing processed fish, principles of basic- bodily and environinentul hygiene,
Experienced women would he trained who would then monitor the wro k of Lh ïCt,

Processed fish for market should remain as cshcmap as pOcsil)ls, i.e., witf ir the fimiamiciai reach of a
Concunier with low purchasing p0 wer,

in the small-scale sector, thai-e is only orme way to -ealiy keep cost prìces down. This is to
retmpat:t long-established trsditìoiw of fish precesiming by indi'ddual fmilles, a syctc'nm n which lime werl<
dorme by famniiy members is net remunerated. All methods ci group processing (processing shops) ir'
which the labour force has to he paid have so far proved non-viebìe, as shown tmy a number cf fruitless
attempts tu do so.
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iv The smoking culitïes should iiivdlve minimum expenses, both to build end n cperete whilst mn
the seme timo providing e p[oduct of acceptable quality. This principle implies tapping any end ali
local arieie before resorting, as is most often done, to high-cost imports.

Abobe brick vnlis rough-cast, in cemant Welch are every bit as valid as cement block wali5, are
preferable te expensive, churl-lived. impcaied sheet metal, given tim salty-heavy caastei aovironrnerL.
Imported notaI qrikì reeks could be replaced by racks made fom the tyre wires of discarded tyres,
thus promoting the development of a local croft.

The question of saving fuel is primarily a question of teochirig the weinen processors how to best
use fire, more than a question of whet materials are used. lt seems ridiculous to import fireproof
bricks which ceuld only he justified by the preperetìon of luxury products

Before smoking/drying:

- The fish shoulu reach the family processing centres es soon as possible after landing. This
transfer is always much delayed by the fisherman having to count his fish, and the bemosining over the
fish by the women fish processors.

- The women processors should have eflough drinking quality water Ns wash tiì fish properly before
processing. Water used for rinsing should be thrown out away from the working aimas so as to avoid
attracting masses of flies

A single rack should hold only fish of the same size, not mixing sizes, so that the products will be
uniformly processed

During the drying and smoking process:

The women fish processors should receive moro intensive training in how to use fire at, the
various stages of the dryingísnioking process (so us to avoid charring the fish, as weìl as the obvious
waste of fuel and calories) as weil as how to achieve a better distribution of heat within the oven (for
uniform internal beet, always rather a problem in square or rectangular smokers)

- Improvement of the technique of rotating fish racks and turning the fish during the
drying/smoking process, taking into account the size of the fish and the dìfferent racks, in prticuIar,
as well as how near the product is to completion

After drying/smoking:

- Improved storage tochriques, involving a dry storage a reo, frac- of parasites and protected from
flies arid such predators as rats, cats, pigs, chickens, etc

A properly designed storage ai'ea would include:

a cement floor

shelf racks for storing the fish in bulk covered with plestic sheeting or in baskets lined with
brown wrapping paper oc piastic-, or in burlap begs. The product should not be in direct
contact with the floor;

one or t'-. :--'n-" he:n': c'npending on ha': i-nnns. he storage space is, with a flue for
fisat u- i' L of the storage ne so that the eoremi product caq be re-
dried c-nd n- r ked at :-W, Light smoking is enough Lo keep flies away, and 70 '0 hc-t
for ¿iii mirinn-s enough to eliminate fish-eating larvae;

the use of insecticides should be forbidden.

- One very simple, IOW-cSSL alternative is tu store the rocossecl fish directly on 15 to 20 tiers of
racks Over a bank of smokers, the whole covered by a plastic hood Tris practice la common when the
smokers are ntlled in sheds within the fishermen's ovn compound vihsre surveillance is not a
pm ob le m.
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Tus sorrourìdinqs ai the ìsh processing and storage sire rfieuld moor high atndards of iginne.
Used ninac waLer i ehoid wastes, aste arid garbage, human nd animal excrc-inent shoulo be
propeliy posed m thus avoiding neat tlis acavenger beetles, Derrnestes ii station, rats etc.

Last of all, oacking the processed product for transport io markot The main items of use here
are the hiyh-gualtty baskets in different shapes rl si zas woven by Iccot crtsIrcrÌ

Dried and crooked fish is fairly fragile and crirnbies easily. The baket ore quite strong and the
warnen are remarkably skilful in the way they pack the baskets with tish. This is a delicate operation
and it ìs hard to see how it could be further improved. The baskets arc tired inside with wrapping
paper, burlap or plastic, arid the top is generally covered by a hessian cloth sewed to the top of the
haske t.

The only rea! handicap of the secte-ma is the risk of pOing baskets crie on the other fo
transporting large batches of fish without havìng taken the elementary precaution of separating fha
layers by a good row of planks, the only way to avoid crushing and crunib!inq of much uf the processed
product. From this standpoint, it would he better to peck the fish in orates, but they would cost a
great deal more.

In dosing, lt can he scali that planners wilt have to cope with a great many te-ehnleck, social arid
economic problems. The choice of any one opproach over another should 1w objective, realistic and
pragmatic. The participation of the fishing community should be enlisted they should be pari of rhe
decìaionmakiriq process. The. lack of progress in the development of this sector, which has remained
at a standstill for the last 20 years, is one result of planners having ignore-d this principle.

Let us hope that a new generation of planners will be wise enough to learn this lesson.
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