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1. Intrecduction

In September 1982, the U.S. Agency for Tnternational
Development approved a $46,500 grant to America's Develeopment
Foundation for its project propvosal to conduct a feasibility
study in West Africa designed to evaluate the opportunicies
for private sector investment in Senegal, the Gambia and Guinea
Bissau to process and market the underutilized plentiful
Balistes resource (alsc known as Triggerfish) as winced fish
products for domestic, reaional and international food markets.

The cbjective of the feasibility study was to help identify
private sector investment opportunities in fisheries development
which could add to food supplies in the region ané generate
employment opportunities, income and foreign exchange.

//
Underutilized Fisheries Resources

'In the waters off West Africa, there has been tremendous
growth of the Balistes fisheries resource which is not being
utilized.” America's Development Foundation (See Appendix I)
had been requested by private and public sector officials in
West Africa to help identify how thig rescurce could be produc-
tively utilized.

Preliminary information indicated that the Balistes re-
sources potential for the region was very significant and should
be utilized to meet the nutritional and economic needs of the
countries in the region. According to data later obtained from
a fisheries resource survev conducted in 1981 by the Norwegian
research vessel "Dr. Fridtjof Nansen", in collaboration with the
United Nations Food and Agricultural Organization (FAO), the
biomass of Balistes resources in the Gulf of Guinea region in-
creased rapidly over ten years from a few tons in 1970 tc a
total biomass of some one and half million tons in 1981.

1

However, almost throughout the region, the abundant Balistes
resources were not being ut’lized due to local consumer resistance
because of the fish's tough skin, bony scale and small size. The
Balistes which are caught by commercial .essels are being dis-
carded at sea. On the other hand, in other countries, Balistes
are considered a good quality fish. For example, consumers in
countries such as Ghana and the United States, whose consumers
have grown more familiar with the flesh of the fish enjoy it for
ite excellent flavor, whiteness and texture.’

A major objective of America's Development Foundation study
2= to consider the utilization of minced fish technology to
transform the Balistes into acceptable food products for local
markets and for export. This technology is based on the productio
of minced fish by utilizing equiopnent for the mechanical separatic
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of bone, skin, viscera and scales from the flesh of the fish.
The product thus obtained from a mechanical fish separator
is raw material suitable for the manufacture of a variety of
foods tu supply the needs of a range of consumers in urban
and rural areas. Furthermore, the waste generated by this
technology can be utilized to produce feed for livestock.

The utilization of minced fish technology was considered
approgoriate for fish species such as balistes, which, owing
to their form and size, had little market value. The advantages
of the processing technique is that the fish loses its original
identity. It can be mixed with other food inoredients and
the product's properties and appearance can be adapted to suit
thz taste of markets and consumers. Also, the utilization of
minced f£ish allows the addition of anti-oxidants and cther
ingredients to improvs product oreservation and avoid the
significant problems existing throughout Africa of fish losses
Aue ts handling, climatic conditions and insect infestation.

The terms of reference for the project included evaluation
of the opwortunities for private sector investment to process
and market the abundant balistes resources and to produce
minced fish products for domestic and internatioral markets.
When, in the course of the study, it was determined that Balistes
were not being landed by the commercial fishermen, it became
liecessary to significantly increase the terms of reference to
include an analvsis of the costs of conducting a targeted fish-
eries for Balistes to harvest the resource for subsequent pro-
cessing and marketing of vroducts.

An America's Development Foundation team, comprised of
Mr. Michzel Miller and Dr. John Sainsbury, conducted the study
through on-site visits, meetings and consultations with members
of the private and public sectors in Senegal, The Gambia and
Guinea Bissau (See Appendix II).

The study team received very helpful cooperation and tech-
nical support from Mr. George Everett, Senior Program Leader
and other staff of the United Nation's Food and Agricultural
Organization of the United Nations (FAO) Fishery Committee for
the Eastern Central Atlantic (CECAF) project, headquartered in
Dakar, Senegal. The CECAF technical studies were an important
comoonent of the information and references important to the
research and information needs of the Foundation. (See Appendix
III)

The study team benefited from the cooperation and tech-
nical support of Dr. Richard Young and other staff of the Overseas
Development Authority/Tropical Products Institute (TPI) of the
United Kingdom. TPI's work in cooperation with the Technological
Institute of Monterrey and the Mexican Fisheries Department



regarding evaluation of systems to utilize shrimp by-catech for
human food consumption was useful in consideraticn for use
with other underutilized £ish, such as Balistes.

Also, the Foundation study significantly benefited from
the technical suppor= and research provided by the U.S. Depart-
ment of Commerce, National Oceanic and Atmospheric Administration,
National Marine Fisheries Service, MNcrthwest and Alaska Fish-
eries Center, Utilizavion Research [Division. The Support of Dr.
John Spenilli and his staff at the Utilization Research Division
was invaluable in conducting special analysis and developmernt of
Balistes products for consideration in the study.

Most importantly, America's Development Foundaticn'1is
most appreciative of the special technical and administrative
support provided in support of the study by Mr. Norman Pease
and Mrs. Doris Martin and others of the Africa Bureau, U.S.
Agency for International Development, and in the USAID missions
in Senegal, The Gambia and Guinea Bissau.
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PART I

2. An Overview of the Fisheries Resources in West Africa

The countries of Senegal, The Gambia and Guinea Bissau
are member countries of the Eastern Central Atlantic (CECAF
region) which is an area with one of the world's largest and
most abundant coastal fishing grounds. The CECAF region covers
the area of West Africa from Morocco to Zaire and includes
sevesal high value species (e.g., tuna, shrimp, flatfish,
cephalopods) and unexploited resources. The northern zone
which includes coastal countries from Morocco to Guinea have
+the more abundant marine resources in the CECAF region with
sbout 75% of the estimated potential yield. Reaional trade
is marked by lccal industrial exports of fish from the northern
to the more populous southern zone where demand exceeds supply
of locally available fish. The bulk of production of the non-
African fleets totaling about 62% of the region's total catch
in 1920 was exported outside of the region, but some of that
catch was exported to a few African countries in the southern
zor.e such as Nigeria and Ivory Coast.

The overall catch in the region rose gradually to a maximum
5.8 million tons in 1977 before declining sharply in 1978
(3.3 million) and 1979 (2.8 million). This decline was due
mainly tc reduced fishing effort because of extension of Ex-
clusive Economic Zones (EEZs) and the consequent exclusion of
some fishing fleets from certain waters. The main decline was
of Soviet and East European catches. The decline was reversed
in 1980 as fishing resumed or intensified and the catch in-
creased to 3.5 million tons in 1980 (after Soviet and European
fleets increased fishing efforts on conclusion of fishing agree-
ments with coastal countries). The Soviet Union caught 942,000
tons, or 27 percent of the total catch, in 1980. (See Table I.2.1)

The extension of the exclusive economic zones, now applied
throughout the region, gave each of the coastal states both the
opportunity to exploit their fisheries resources for their own
benefit and the responsibility for ensuring through prcper con-
servation and management measures that the maintenance of the
living resources in the zone wasnot endangered by cver exploita-
tion. Unfortunatelv, the countries have not vet developed effec-
tive capabilities to prevent unauthorized foreign fishing
("poaching") or ensuring the cbservance of agreed measures, by
both permitted foreign fishing vessels and their national fleets,
in respect to management of fish stocks. -

There exists a significant opportunity for West African
countries to develop their capacity to harvest a larger portion
of their resources. In a few countries, such as Senegal, there
has been some development of local industrial fisheries. It is
evident that the local industrial fisheries are principally
organized for production of high value demersal species and
shrimp for export market. Nevertheless, there are scme nroduets



.of the industrial fisheries which are available for local
consumption.

It is estimated that the artisanal small scale fishermen
catch about 75% of the total weight of the fish landed by
locally based vessels in West Africa. Therefore, the arti-
sanal fisheries account for much of local supply of fish.
Unfortunately, problems in processing fish at the artisanal
level result in fish losses amounting to about 20 to 40% of
the total catch.

Fish is a traditional and significant source of protein
in most of the West African states. The per capita fish con-
sumption has increased for all the states in the region. The
region‘’s per capita consumption of fish is about twice that
of meat which is more expensive. The total demand for fish in
the region has increased at about 6% per annum and is expected
to continue to grow as rapidly as population increases.

The greater exploitation, on an industrial level, of
West Africa's underutilized fisheries could significantly
increase regional food supplies of fish protein content. Also
with the adoption of more efficient processing techniques,
post harvest losses could be avoided and make food supplies of
fish more widely available on the market.

The harvesting and processing of Balistes, an unexploited
species by local fleets, cotld add significantly to improve
supply of food for local and regional consumption, and increase
employment and foreign exchange earnings. These potential gains
are especially important in view of the serious shortages,
poverty and nutritional health needs existing in the countries
or the region. -
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Provisional indicative coaposition of. landings _Q_gg_o_)

‘000 tonnex

Tuna Crust- Demer— Coph~ Neck-~ Small Nixed Total
acea sal alopod erel pelagio

R

Morosco 1/ 3.0 1.5 200 30,0 25.0 20,0 27.5 307.0
Mauritania 3/ 005 - 4.5 5.0 200 7.0 1.2 21 2
Senegal 2/ 1.0 5.0 30,0 2.0 260 1410 %0 2550
Cape Vards 500 0,2 1.0 o 008 100 0.4‘ 804
Gambia., The - 005 005 - - 600 303 ) 1003
Guinea Pisasan - 1.5 1.5 - - - - 2.2 |, 5.2
Guinen - - - - - 12.% 5.0 17.5
Sie~ra Lscne - 007 4.0 - - 24.0 505 3402
Liberia e - 2.0 bt - 205 303 7e8
Ivory Coast 3/ 10.0 0.5 150 - -~ 0.0 6.4 61.9
Chana 2200 0 05 33 .O - 30.0 &).O 21 01 186 06
TOKO Ld .- 203 - - 203 - 436
Banin 4/ - - 2.4 - = 25 - 49
Hiscri& ~e 4.0 0.0 - 2500 1" 5.0 1 1804 292.4
Cameroon - 2.0 8.8 - 3.8 4.8 - 19.4
Fquatorial Guinea - - - - - - 2¢5 2.5
Gabon - 1 05 9.0 - - 900 609 26 o4
Sao Tome and Principe - - - - - - 145 1.5
~ongo - - 4.0 - 2.0 10.0 3.9 19.9
Zaire - - 0.2 - 005 - - 0.7
Sp&ih 7000 2.0 3000 8000 - 1&00 7706 42706
Portugal 500 - 8.0 - - - 2.7 1507.
Japan 1500 - 5.0 500 - i 2.7 277
USSR 12.0 - 24.0 7.0 225.0 516.,0 158,31 942.3
Kor.a moo - 1500 30.0 - - 15.3 80.3
France 50.0 2.0 10.0 - - - 3.2 65.2
Others 5/ 12,0 2.0 350 10.0 300.0 200.0 3.6 %52.6
Total 225,5 41.9 295.2 170.0 640.1 1 513.6 522.5 ) 408.8

1/ ~ Las Palmas landings inclwded

32_/ = Cateh in EEZ by non-local flag vessels excluded

j - Lagoon eatch inoluded

4/ - Legcon catoh excluded -

5/ -~ GDR, Roaenia, Bulgaria, Poland, Bcrnuda, Angola, Cuba, USA, Italy, Greece,
Panana and Cayman Islands

Source : FAO Statistics (Provisional) and CECAF Project ertinates
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3. Oceanoqféphic Conditions of the Senegqal, Gambia, Guinea
Bissau Region -

The Senegal, Gambia, Guinea Bissau area lies between the Canary
and Equatorial Regions of the Atlantic with their different
temperature zcnes. The front between these regions varies
during the year and the area of opresent interest is within the
zone of fluctuation.

The front moves towards the north in summer and autumn,
while during January the cold water moves south to the Bissagos
Islands and reaches its extreme southern position below Sierra
Leone in Februnry. By May/June the front has moved to the north
of Dakar, whils warm salty tropical water dominates from Dakar
through Guinea Pissau. During July and August warm less salty
Guinea water pusher north to the northern border of Guinea Bis-
sau, while the equatorial warm salty water exists throughout Sene-
Gambia and to zhe north up to the cold front. By October, the
cold front is gain pushing south, but the Senegal, Gambia, Guinea
Bissau coast remains under the influence of warm desalinated
water.

In winter, surface temperatures are relatively cold as the
area lies to the north of the frontal zone, between 22 to 23° C.
from January to April, while during June to November they rise
to more then 26° C. May and December are months of transition.

Waters over the shelf area are relatively stable with off-
shore currents (in depths above 100 m.) parallel to the coast and
generally to the southeast up to 0.5 knots from February to May,
with an inshore counter current running northeast predominantly
in June, July, August, November and December. During September,
October and January the southeast current probably predominates
and at some seasons there is anti-clockwise rotation from the
southeast offshore current to the .mnshore counter current.

Tides are semi-diurnal and run parallel to the coast
inshore; amplitudes are variable, reaching seven meters in the
rivers. Tidal currents up to 1.5 knots exist in the Bissagos
Islands region, and in the river entrances up to four knots
may be found. Offshore, the currents are semi-diurnal and change
direction in an elliptical pattern having princival axis south-
east/northeast, and with maximum velocity about 0.6 kncts in
depths of 30 to 50 meters. In depths greater than 50 meters
the direction is perpendicular to the coast.

The area is within the southern limit of the Northwest
Tradewinds during February and the northern limit of the South-
west Trades which dominate in Auqust. In general, dominant
winds are Beaufort Force two to four with a mean of Force three,
while the direction varies during the year. Pilot Charts indicate



north/northeast in November through January, north/north-

west from February through May, northwest/west in June, west/
southwest from July through September. During October, the
wind is very variable and weak (20° N, 15° W, 10° NE). Nearer
the coast, the winds turn 20° to 50° towards the west and south
with strong diurnal variation.

The mean annual air temperacure in the area is around 25°
C. with a variation of about 5.5° C. between the coldest month
(February), and the warmest (November). Two different seasons
are found: dry season, December to May with temperatures less
than 25° C., and the rainy season from June to December with
temperatures greater than 25° C.

The monsoon rains occur in the southern part of the area
from May through November and in the upper part from June through
October. Amounts are greater towards the south: e.g., 2500 MM.
in the south of Guinea Bissau to less than one third of that
amount just to the south of Dakar. See Figures I.3.1, I.3.2
and I.3.3 for oceanographic conditions.
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Figqure I.3.2
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4. The Balistes Resources

The Balistes Capriscus (Balistes Carolinensis in some
references) is a member of the coastal strip Sparid community
whose population in the Gulf of Guinea region has increased
rapidly during the past ten years from a few tons reported in
1970 to a total biomzss of some one and a half mili.»n tons in
1981, Some reports indicate a possible levelling off at this
amecunt. The reasons for this expinsion are little understood;
the fish is a voracicus eater of available food sources and
one theory is that as existing stocks of highly desirable fish
such as croaker and bream have become reduced through heavy
fishing, the Balistes has flourished. Similar explosions
of species having similar characteristics ara reported to have
occurred also in the China Sea and other areas.

The effect of significant exploitation of Balistes on
the other fisheries is extremely complex. A likely effect of
heavily fishing Balistes might be a lower level of competition
and hence more abundant food sources for other species. However
this is bv no means clear, and studies over a number of years
would be necessary to determine and monitor the actual effect.

Geographical limits of the Gulf of Guinea Balistes stocks
are known to extend from Nigeria in the east to Mauritania in
the north, with distribution up through Morocco. A number of
surveys employing both integrating echosounder technolcgy to-
gether with ‘trawl samples using bottom and pelagic gear have bee
undertaken in the region during the past six years. The latest
of these was undertaken by the Norwegian H/V Dr. Fridtjof Nanser
during May, June and September of 1981.

The Nansen survey made a particular study of Balistes and
confirmed the existence of two principal stocks; a western stock
with an estimated biomass of around 1,050,000 tons is centered
around the Guinea/Guinea Bissau area extends from Sierra Leone
in the south to (seasonally) Mauritania to the north. Aan
eastern stock with an estimated biomass of some 500,000 tons
is distributed from Nigeria in the east to the Ivory coast/
Liberia border in the west.

Within the waters of Senegal, tue Gambia and Guinea Bissau,
the Nansen report provided the following estimate of Balistes
biomass (See Table I.4.1).



May - June 1981
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TABLE I.4.1

ESTIMATED BALISTES BIOMASS

Countrv Shelf area between Septamber 1981 Change
' 0 - 200 m. May/Sept.
4 biarass | % of total bicmass | % of total % total

rm. '000 tons bicmass '000 tons| biamass bicmass

Maur itania 10,687 0 0 2,000 0.3 + 0.3

Senegal 64,800 5.3 87,400 12.6 + 7.3
9,687

The Gampia 6,400 7.5 54,200 41.6 +34.1

Guinea Bissau. 11,912 382,000 42.0 345,300 58.6 +16.6

TOTAL 32,286 453,200 n/a 488,900 23.5 n/a

TOTAL for . .

SeneGambia & 21,599 453,200 20.4 486,902 34.5 +14.1

Guinea Bissau

Balistes can be seen to represent a significant protion
"of the total biomass of the three country SeneGambia/Guinea

Bissau region.

The Balistes stock has been gradually extending north-

ward and moves seasonally northwards in summer and towards the
south in winter (See Figure I.4.2). This seasonal movement is
reflected in the tabular figures shown above.
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Figure I.4.2
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5. Biology of the Balistes

A general description of Balistes in general, will be
found in the FAO Species Identification sheets included iri
Appendix IV,

During the period 1960 to 1970 Balistes was rarely evident
in West African catches, although three small stocks in Guinea
Bissau, Ghana and Gabon were discovered in 1963-64. Commencing
in 1970, the Ghana stock expanded rapidly to represent 25% of
coastal trawler catches by 1972, 43% in 1973 and 53% in 1974.
Since 1976, Balistes represent over 80% cf this catch. As
noted previously, the Guinea stock has also expanded. The
gabonese stock appears to be reasonably stable, although the
Balistes are reported +o be increasing cff Angcla.

Balistes is both pelagic (as vounger fish) in 25 - 300 m.
depths and demersal (as larger fish} between 25m. amd 80 m.,
with a main abundance peak around 35 to 40 m. depth. In most
areas, Balistes are not present in the cold season, when it
is thought that they migrate towards the warmer waters further
offshore. Experience with tank housed fish indicate a toleranc
of wide slainity levels of “he warmer waters which push north
during the summer and autumn.

The fish is a voracious feeder and predator with a diver-
sified diet. 1In the pelagic stages it eats all forms of plant-
ton and small fish, While in the demersal stage, it will eat
all types of live and dead benthos including bivalves and crabs
When in captivity in a tank, they eat whatever they are given.

The Balistes appears to be sexually dimorphous. Smaller
fish are female, while the large fish are predominately male,
the latter being identifiable by their yellow coloring.

Some principal features of the Balistes in terms of weight
size, age and sex are presented in Figure I.5.1. Maximum size
reached appears to be from twelve to fourteen inches in fork
length. :

For the Eastern Gulf of Guinea stock there appear to be
two spawning seasons, November and May/June. In Guinea
Bissau and Sierra Leone, Soviet scientists have identified a
spawning season from October to March.



- 1R =

FIGURE I.5.1
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6. Exploitation Potential for Balistes

The Ralistes has an average lifespan of five to seven
vears. It is often estimated that for a fish having such a
lifespan, between 25% 2.d 35% of the biomass can be harvested
annually without marked deteriuration of the stock,

In the case of the Guinecan (Western) Balistes shock. this
would qive a first rough estimate of between 262,500 tons and
367,500 tons available annually.

Althcugh the Eastern stock is fished by some bordering
countries, especially Ghana, the Western stock is not utilized
to any important extent by Senegal, The Gambia or Guinea Bissau.
Cat-h from this Western stock presently comes from three sources:

a. Small amounts caught by artisanal fishermen mainly
in Senegal to the north of Dakar where the fish are
often caught inshore and by heach seines. The fish
are often discarded, only being mark=ztable when
landings cof other food species are low. Quantity is
unknownn, but small.

b. Discards from trawlers and purse seiners mainly in
Senegal waters. Balistes are caught as a by-catch
when fishing for desired species and are discarded at
sea, at times forming up to one third of the total
discards. Estimates are that some 10,000 to 15,000
tons are discarded each year, but it is unknown what
proportion, if any, survives.

c. Catch of the Soviet Fleet f£ishing in Guinea Bissau
waters. This catch has increased from zero in 1979
to 75,000 tons in 19881 and up to an estimated 95,000
tons in 1982Z. There are some reports of Soviet ves-
sels fishing Balistes in Guinea and Sierra Leone
also, but no pertinent information has been found.
Balistes are, reportedly, used as food fish by the
Soviets, but no information could be found con-
cerning the manner of processing.

The total catch for “he three country region may therefore
reach scme 110,000 tons annually, most of which is transported
directly out of the region by the Soviet vessels.

Except for the coastline north of Dakar, Balistes are
rarely taken by artisanal fishermen. Also the nature and
discribution of artisanal landing sites throughout the three
country region would make it extremely difficult to obtain and
gather Balistes in the amount and at a price needed for an
effactive prncessing operaticn.
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As the fish is presently caught in large numbers by off-
shore vessels as a by-catch, it appears that fishing operations
utilizing these type of vessels at the industrialized level is
appropriate.

It should prove possible to increase the total catch in
the Region by a factor of between two and three depending upon
the level to which the stocks are being exploited (if at all)
in Guinea and Sierra Leone waters. The resource therefore,
appears adequate to provide for an on-going Balistes fishery
based on any or all of the countries under consideration; e.q.,
if the average catch of a vessel were 2,000 tons per year, then
a fleet of some thirty to forty vessels might be suvported with-
out affecting the resource or requiring a reduction in existing
foreign fishing effort.
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7. Potential for a Directed Balistes Fishery

The major source of information concerning the potential
for a directed Balistes fishery in Senegal, Gambia and Guinea Bissau
is to be found in the report of the R/V Dr. Fridtjof Nansen
survey in the area during May/June and September 1981.

The areas of main concentration of triggerfish during the
June/September surveys that year are depicted in Fiqure 7.1.
It may be seen that the largest concentrations were found in th
waters of Guinea Bissau/Guinea and off The Gambia. The "Nansen
relied principally on integrating echo sounder techniques to
assess the densities of fish concentrations; however, a number
of bottom and pelagic trawl tows were made to assist in definin
species mi¥, as considered necessary. The results of these
tows which showed a large proportion of Balistes are plotted
in Fig.I.7.1. It must be emphasized that tows were not made un-
less necessary to assist in interpreting the echo sounder re-
sults, so that the plots of FigureI.7.1l are of a "spot" rather
than regular nature, and therefore can only be used to illustra:
the level of catch rate which may be possible.

The bottom trawl used was a modified 134 ft. headline
shrimp trawl with 0.5 m. rubber bobbins and 40 ft. bridles,
having a horizontal opening of about 25 m. and a vertical openi:
of about 6 m. The pelagic trawl was about 120 m. circumference
with a vertical opening of 13 m. Engine horsepower was 1500 HP.

While +he bottom trawl used had the same vertical opening
as a modern high rise trawl used by small vessels (75 - 90 ft.).
the headline length and horizontal opening were somewhat greatei

It might appear from FigureI.7.l that bottom and pelagic t
are both effective in catching Balistes, and that in areas of
Balistes concentration, catch rates of 1 - 5 ton/hr. can be
anticipated. It may be noted also that quite reasonable catch
rates ars also reported outside the main Balistes concentration
and that when Balistes are caught in large quantities only
small amounts of other species were included in the hauls (about
8%). These findings are supported by remarks in other reference
which indicate that "clean" hauls of Balistes can be taken in
areas of predominance, and that trawlers avoid such areas and
water depths in order to avoid catching them so far as possible.

As noted previously, Balistes are a directed fishery for
the Soviet vessels working Guinea Bissau waters, as may be seen
from Figure I.7.2 which shows that Balistes comprised over 50% of
the catch over much of the year. It may be seen that greatest
amounts of Balistes were caught in 1982 from April to July, witt
February and March being the poorest months. This might be
expected in view of the seasonal movement of cold and warm
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waters, so that it may well be possible to work a directed
Balistes fishery for at least ten months each year.

Catch rates for the Soviet operation, in tons/vessel/day
fished are shown in Figure I.7.3. A maximum rate of about 57
tons/vessel/day in Augqust as opposed by some 2 to 3 tons/vessel/
day in February and March, with an 11 month averaage of over 20
tons/vessel/day.
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FIGURE I.7.1
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FIGURE I.7.2
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8. Methodology For Calculating Landed Cost of Balistes

In order to estimate the landed raw material cost of
Balistes for onward processing into the various products, it
was necessary to undertake an economic analysis of targeted
Balistes fishing operation for each of the three countries.
Considerations regarding the various parameters involved are
discussed under the following headings.

Vessels

Vessels used for the analysis were assumed to be of U,S.
origin and representative of those suitable for the fishing
operations. The following vessel types and costs were used to
provide a range of investment possibilities: either refrigerated
seawater/brine tank or iced fish holding appears suitable for
use with Balistes. Therefore, costs for both of these methods
were determined for both new and used vessels. Vessel invest-
ment costs includes the cost of its transport to West Africa
and refurbishing in the case of the used vessel.

Princioal particulars are as follows: length: 78ft., H.P.: 415,
Gross Tonnage: 84 Approx.

Assumed Investment Cost:

Refrigerated Sea Water/Brine: new vessel $675,000
used vessel $475,000
Iced Fish: ‘ new vessel $600,000
used vessel $400,000

In each case financing arrangements typically available in
the U.S. were assumed: one third down payment with fifteen year
amortization at 15% interest on the annual declining balance.
Capital costs for first year operation were calculated as
follows:

Total Invest- 1/3 down First year First year Total first year
ment cost $ payment $ interest § amortization $ capital cost $
675,000 | 225,000 67,500 30,000 322,500
éO0,000 200,000 60,000 26,667 286,667
475,000 158,333 47,500 21,111 226,944

400,000 133,333 40,000 17,778 191,111
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Note that first year capital costs only have been included.
Second and subsequent years would reduce considerably.

Catch Rate

Due to uncertainty regarding the practical commercial catch
rate, a range of rates has been used for the analysis varying

from 1.25 tons/hr to 0.5 tons/hr.

It has further been assumed that a maximum load per trip of
60 tons may be carried and that the vessel continues fishing on
each trip until full. The number of days fishing per year and
per trip will therefore vary with catch rate. The total number
of days at sea per year have been set as 240 days a year working
from Dakar and 225 days a vear working from The Gambia and Guinea
Bissau. The differences allow for the more difficult working
and support conditions together with increased down time due to
delays in receipt of spares and supplies in the latter countries.

The following table I.8.1 show the basic operating and catch
data used for the analysis, and based on the above considerations.

éxtch . y TABLE I.8.1
rate caich days to steam- tri da; '
tone/hr day catch ing lengthjsezsp?:. ::Ip:f 32§§m;n§ gisging “oral cate
(12 hr.) 60 tons time days Pea o TR Pefe Pess ton
days oChe
Guinea Bissag
1,2
1 og :: 4 1 5 225 45 45 180 2700
ol ; Z T8 @5 s 3 e aas
o ’ 66 1 .86 225 29,4 294 195.6 1760,4
10 1 11 225 20,5 20,5 204,5 1227
The Gambia
1,2
1.02 :5 4 0.5 _ 4.5 225 50 25 200 3000
0-75 | 2 5 0.5 5.5 225 40,9 20.5 204,5 2454
0-5 z 6.56 0.5 T.16 225 31.4 157 209,3 1883 .7
| 10 0.5 10,5 225 21,4 10,7 214,3 1285,.8
From Dakar
1,2 :
1 OZ . :: 4 1 5 240 48 48 192 2880
0.75 ] 5 1 6 240 40 40 200 2400
0.5 - 6.66 1 T.66 240 31.3 31.3 208,7 1878,3
10 1 1 240 21.8 21.8 218,2 1309,2



-25f

It is calculated that about 8% catch of high value food
fish will be caught during the Balistes trawling operations.
This has been calculated in the analysis in addition to the
Palistes catch, and its value was included as a credit which
lowers the cost of landing Balistes.

Vessel Overating Costs

These include:

Fuel: Estimated consumption and price in each country

Oils: 8% of fuel cost

Gear: replacement and repair. Gear costs for a standard
bottom trawler using 180 fishing days per year are
approximately $57,000. Cost of gear has therefore
been estimated as:

No of fish days/vr
180 x $57,000

Ice: (if used) based on a 1:1 fish:ice ratio plus 20% allowance
for loss

Insurance: taken as 3.5% of investment cost
Fishing license: variew with country
Port Taxes: varies with country

Maintenance and repair: for a new vessel taken as 5.5% of in-
vestment cost per annum. For a used
vessel assumed as 8.5% of investment
cost.

Crew expenses: expenses for local crew usually include food and
transportation allowance. The amount established
is to allow for housing and transportation costs
of a U.S. origin skipper.

Crew Cost

Crew requirements vary aczording to the regulations, practic
and remuneration arrangements customary in each country. 1In all
cases it has been assumed that a U.S. origin captain will be en-
gaged. The pay scale for his position has been set at $3,400 per
month plus $6 per ton of fish landed. This arrangement is common
in these countries. The pay of local crew is based in each case
on a scale and bonus recommended by knowledgeable people.
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Administration Cost:

The average administration costs for West African vessels
is approximately 4% of total costs. (operating and crew costs)

Cost of Landing Balistes

The total cost of fishing in each case has been calculated as:

Total Cost = vessel operating cost + crew cost +
administration cost + capital cost

The actual cost of landing Balistes is then calculated as:
Total cost of Balistes = Total Cost ~ Value of other fish
From this, the unit cost of Balistes was calculated as:
$/Ton. .
Cents/pound
Cents/kilogram

local currency/kilogram

Note: In each case calculaticns use Metric tonnes which are
assumed equivalent of long tons of 2240 pounds.
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9. Utilization of Minced Fish Processing Technology and
Potential Products

Minced fish processing technology is an appropriate tech-
nology available to transform underutilized fish into different
food products. The production of minced fish is based on the
mechanical separation of bone, skin, viscera and scales from
the flesh of the fish. See Figures I.9. and I.9.2.

The process involves beheading, eviscerating and splitting
the fish, and then putting it, after washing, through a flesh
separation. A special benefit of this technology is the fact
that higher yield of flesh is obtained compared to that from
traditional fish filleting procedures. It is especially appli-
cable to species such as Balistes, which, owing to their form
and size, have little market value.

It has been demonstrated in several countries that recovered
minced, deboned fish is a most suitable material for additional
processing into a wide range of products for human sonsumption
tailored to the requirements of a wide range of consumers.

There has been rapid development in the minced fisih manu-
facturing field, including the production of innovative products
with good market opportunities. The general trend in the manu-
facture of fish mince has been to produce a high quality frozen
minced fish block for further processing that resembles as closely
as possible the standard fillet blocks. Such frozen minced fish
blocks have found a ready market for use in the preparation of
high-volume focd products such as fish sticks and portions.

Also, there have been advances made in the development of
dried/salted products, frozen surim’ and fish jelly products
and canned products from deboned minces. Furthermore, minced
fish has been used as raw material for production of canned
products, such as pates and sausages, intended to simulate meat
products already existing in the market. Industrial production
of such minced fish products are under way and are planned in
numerous countries.

Minced fish processing techniques can serve to transform
the identity of underutilized fish into food products adapted
to meet different consumer tastes. Furthermore, the use of
minced fish permits the addition of anti-oxidants and other
ingredients to improve product preservation. Therefore, minced
fish technology can be most useful in coping with the serious
problems existing throughout Africa of more economically preservir
fish which is otherwise subject to serious post harvest losses.
It is possible for some dried and properly packaged salted fish
products to have almost indefinite shelf life.

Also, the wastes (eviscerating and deboning wastes) from
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‘minced fish processing can be fully utilized. . Such wastes may
be converted into fish silage for local use as an animal feed
for livestock such as poultry and swine. Feeding trials con-
ducted in several countries have shown thet silage prepared from
such wastes has resulted in good growth rates in the animals
utilizing the fish silage.

Recognizing the economic irnterests and conditions of
the countries in the study, it seemed most appropriate to
design an industrial plant with an integrated production system
with the following products: dried minced fish oroducts for
national and regional export markets in Africa to meet nutri-
tional food needs: production of frozen fish blocks for export
principally to industrial countries to generate foreign exchange
earnings; and oroduction of fish silage for animal feed in the
local market. The following plant design, incorporating such
production capacities, was selected for its potential to initially
serve potential markets. Of course, it is possible to elaborate
the design with additional production lines to further diversify
the product mix to develop additional markets as interests and
conditions permit.
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Figure I.9.1
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10. Industrial Plant Design, Operations and Production

On the basis of product development activities and relevant
experience of others, the following industrial plant design was
developed for the processing of Balistes into various fish pro-
ducts. The plant model especially benefits from the significant
experience achieved in the U.K. Overseas Development Adminis-
tration Tropical Products Institute's jcint technical coop-
eration program with the Instituto Tecnologico y de Estudios
Superiores de Monterrey (ITESM) to develop a system for the
processing of Mexican shrimp by-catch into food products.

The following industrial plant model is designed to process
2,700 tons of Balistes per vear. Therefore, the plant, based on
294 days a year operations, would process 9.18 tons of Balistes
per day. On an annual basis about 976 tons of minced fish would
be produced for further processing into dried fish products and
frozen fish blocks and 1,724 tons of waste material (heads, viscer
bones and skin) would be available for further processing into fis
silage.

An illustration of the processing operations is presented in
Figure I.10.1. A summary of the various stages involved in the
industrial process is as follows:

Raw Material Cold Storage

Balistes would he transported via a vehicle to the pro-
cessing plant from the vessel. The driver and other personnel
will assist in loading, unloading, weighing and transport of
the fish to the plant's cold store. The plant would be located
relatively near a dock such that transport of the fish would not
result in significant thawing or ice melt. A cold store of
capacity 20 tons (at -30°C) would be appropriate both for storage
of whole Balistes and for the storage of the frozen minced fish
blocks.

Evisceration of the Raw Material

The raw material would enter the evisceration stage either
by direct delivery from the vessel or from the cold store. It
has been estimated that 13 eviscerators will be necessary to
complete the required heading and gutting to the 9.18 tons of
whole fish being processed a day. These operations would be
carried out on a dou>sle conveyor belt with headed and gutted
portions remaining on the top belt and wastes placed on the lower
belt.

According to analytical tests performed on Balistes by the
U. S. National Marine Fisheries Service for America's Development
Foundation the weight of the headed and eviscerated Balistes
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amounts to 54.9% of the weight of the whole fish. Therefore,
the weight of the headed and eviscerated fish will amount to
5.04 tons a day and the wastes (heads and guts) will amount to
4.14 tons a day at this stage of processing.

The waste material would be collected in containers and
regularly transported throughout the day to the silage plant.
The gutted fish would fall directly into a washing tank with
a continuous flow of chlorinated water. Thereafter, the washed
eviscerated fish would be carried from the washing tanks by
a conveyor to the flesh and bone separator machine. An inspector
would be present to check the guality of the fish and to elimi-
nate any undesirable species.

Flesh and Bone Separation

The headed and eviscerated fish would be fed directly to a
flesh and bone separator machine. This machine would need to
handle .63 tons/hr. Based on the tests performed on Balistes
by the U.S. National Marine Fisheries Service for America's
Development Foundation, it is estimated there will be a yield of
about 66% minced flesh from the headed and gutted fish entering
the flesh and bone separator. Therefore, it is estimated that the
output of mince from the deboner machine would amount to about
3.33 tons/day. The wastes from the flesh and bone separator
machine (bones, skin and scales) would amount to 1.71 tons/day.
The mechanical flesh and bone separator equipment would be operatec
by a skilled technician and a trained assistant.

The minced flesh would be collected in plastic fish boxes and
fed to either the processing line for production of dried fish cake
or the processing line for production of frozen fish blocks. The
wastes from the flesh and bone separation machine would be collecte
in containers and transported to the silage plant.

The general processing operations for production of the three
basic products are as follows:

(1) Producticn of Dried Fish Products:

One-half (1.665 tons) of the total daily production of
3.33 tons of the minced fish would be continuously fed to the
processing line for production of dried fish products by salting
and dehydration procedures.

Mixing the Fish Mince with Salt

The mince would be thoronahlv mixed with 20% salt in an
industrial size mixer for about 5 minutes. The mixing time is
controlled in order to effect optimum binding proverties in the
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salt/fish mix. The resultant mixture is the then transported
to the moulder.

Moulding the Fish Cakes

The moulder would automatically press the wet salt/fish
mix into cakes of a size and shape to suit market requirements.
The pressed cakes would be carried from the moulder by a con-
veyor belt from which they would be removed by hand and placed
into trays for subsequent loading into the cooker/drier. The
estimated daily production of formed wet cakes is 1.998 tons/day.

Pre~-Cooking/Dehydration Process

The subjection of the wet cakes to appropriate temperatures
controls serves to ensure correct f£lavor and product texture.

Experience indicates that wet cakes require careful pre-
cooking at 100°C for 1 hour followed by gentle drying for up
to 36 hours at 40°C. The selection of an appropriate drying
kiln with smoking capabilities would allow for the production
of regular dried salted fish cakes or "smoked" dried salted
fish cakes to serve consumer market tastes. The pre-cooking
dehydration operation would be continuous over 24 hours and
3 shifts wculd be worked to load and unload the drier and pack
the end product. Formed wet cakes could be buffer-stored if
necessary since their high salt content would prevent any
deterioration.

Packaging the End-Product

Trucks emerging from the drier would be unloaded by workers
onto packing benches. Marketing tests need to be undertaken to
determine local and regional preference for appropriate packaging.
Experience in Mexico indicated that it was desirable to pack the
fish cakes in polythene bags with a cardboard base that included
instructions for food preparation, in units of two cakes a packet.
The packs of cakes would be individually heat-sealed and stacked
in cardboard cartons for distribution. The dried fish cake pro-
ducts have almost indefinite shelf life and may be dry stored for
subsequent distribution. The estimated production of dried salt-
ed cakes is about .618 tons a day and 182 tons a year.

(2) Production of Frozen Minced Fish Blocks

The other half (1.665 tons) of the total daily production
of 3.33 tons of minced fish would be continuously fed to the
processing line for production of frozen minced fish blocks.
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Mixing of the Minced Fish with Additives

The minced fish would be thoroughly mixed with additives
such as sodium chloride, sugar, phosphates and water which
serves as a formulated binder (about 7.5% concentrate) to bond
the minced fish particles together, giving a smooth, moist,
cohesive texture. The binder and the minced flesh are mixed
in an industrial mixer and the mix produced is prepared for
packing into freezing trays.

Packing the Minced Fish for Freezing

The mix of minced fish and binder are packed into cartons
of various sizes of market requirements, placed in a plate
freezer and fast frozen into blocks.

Storace of the Frozen Minced Fish Blocks

The frozen minced fish blocks are transnorted to the cold
store and stored at =-18°C or lower until market distribution. Ex-
verience indicates that such frozen minced fish blocks have a
storage life of six to nine months. The estimated production of
frozen minced fish blocks is about 1.79 tons a day and 526 tons
a year.

(3) Fish Silage Production from Processing Wastes

The wastes utilized in the production of fish silage derives
from the total amount of wastes resulting from heading and evis-
ceratinag the fish (4.14 tons/day) and from the vrocess of flesh
and bone separation (1.71 tons/day). The total daily amount of
wastes (5.85 tons) would be continuously collected and trans-
ferred to the silage plant.

The plant consists of a polypropylene tank sunk in the
ground and surmounted by a metal grill which supports a chovper
pump submerged in the liquid fish broth in the tank. The fish
wastes are dropved throuah the grill and hydrolysis initiated
by the addition of formic acid used for ensiling at a concen-
tration of 3.5%. After the completion of hydrolysis requiring
about 24 hours, the silage mav be pumped out of the tank into
non-corrosive drums for storage and distribution. The product
could be distributed to farmers in the same drums which would
be returned to the plant when empty. The estimated production
of silage is about 6.054 tons a day and 1780 tons a Yyear.
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Figure I.10.1
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11. Investment Capital and Operating Costs of Processing
Plant

The investment capital and operating costs for the process-
ing plant are calculated on a basis that all such costs are
necessary for the new enterprise. To the degree that the new
processing plant operations would become part of an existing
fish processing plant and/or had other facilities and resources
available to it, it would be possible to reduce some capital and
operating costs. '

Capital Costs

The investment capital required to establish the processing
plant amounts to $1,051,704. The different components of these
costs are presented in Table I.11.1 The land and buildings amount
to $398,000 or 37.8% of the total costs. The processing equip-
ment amounts to $385,204 or 36.6% of the total costs. Vehicles
and other equipment and inventory for the plant amount to $95,50(
or 9.1% of the total costs. The cost of services to establish
the enterprise and required working capital amounts to $173,000
or 16.4% of the total costes.

Operating Costs

The annual operating costs of the processing plant amounts
to $471,055. The major operating costs, including personnel,
consumables, and services are presented in Table I.11.2

The cost of personnel, including social benefits amounts to
$166,000 or 35.2%. The plant would employ forty-five employees
including management and operations personnel. The General Manac
would be an expatriate experienced in fisheries, minced fish
technology and marketing of products. He would serve to direct
and train personnel in the management and operations cf the
enterprise and develop the Assistant Manager, a national of the
country, to eventually take over the General Manager's respon-
sibilities. The breakdown of the personnel costs is presented
in Table I.11.3

The cost for consumables represents the most expensive
operating cost since it amounts to $211,597 or 44.9% of such
costs. The data in Table ILll.4 reflects that most of the con-
sumables comprise chemicals utilized in production of product
and packing materials
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TABLE I.1l1l.1

CAPITAL COSTS OF PROCESSING PLANT

Land

Buildings

Processing Equipment

A. Fish Handling/Storage

Platform Scales/Carts $
Cold store
B. Raw Material Preparation
Conveyors $
Waste containers
Washing tanks
Deboner
Processing hand tools
C. Dried Fish Cakes Production
Mixer $
Moulder
Conveyor
Steam Sterilizing Tank
Cooker /Dryers (2]
Packing benches
Packing sealers
Packing scales
D. Frozen Fish Blocks Production
Conveyor $
Mixer
Trays & Covers
Plate Freezer
E. Silage Production
Plant equipment $
Drums
Vehicles
Insulated Truck $
Fork-1lift Truck
Automobile
Other Equipment and Inventory
Standby generator $
Mechanical tools
Spare Parts Inventory
Protective clothing for workers
Office equipment & furniture
Mobile steam cleaner
Services
Pre-investment technical costs $
Legal and administrative
Misc. Pre-Operating expenses
Working Capital
TOTAL

1,850
26,910

4,840
1,010
1,250
74,220
2,300

7,690
27,150
1.120
1,010
112,500
520

720

424

1,120
7,690
4,300
52,790

49,000
6,780

24,000
11,000
10,000

20,000
3,200
10,180
4,460
8,600
4,060

23,000
10,000
25,000

$ 78,000
320,000

$ 28,760

$ 83,630

$151,134

$ 65,900

$ 55,780

$ 45,000

$ 50,500

$ 58,000

$115,000

$ 1,051,704
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TABLE I.11.2

ANNUAL OPERATING COSTS OF PROCESSING PLANT

1. Personnel1 $ 166,000
2. Electricity2 54,000
3. Fuel & 0il3 24,700
4. water’ 1,460
5. Other consumables’ 211,597
6. Insurance6 10,798
7. External Maintenance 2,500

TOTAL $ 471,055

See table I.l11l.3

Annual utilization of about 45,000
KWH of electricity

Annual utilization of about 13,000
gallons of fuel oil and vehicle fuel

Annual utilization of about 1,320,000
gallons

See table I.1ll.4

Buildings, plant equipment and spares
insured at 1% of value and vehicles
insured at 5% of value per annum
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TABLE I.1l1l.3

ANNUAL PERSONNEL costs ()

PROCESSING PLANT

Administration

General Manager (expatriate) $44,000
Assistant Manager 32,000
Office Manager 6,000
Bookkeeper 4,800
Secretary 2,500
Other (2 x $ 1,500/yr) 3,000

Plant Operations

Superviscrs/Technicians (4 x $4,800/yr) $19,200

Processing (28 x $1,500/yr) 42,000
Maintenance (2 x $2,000/yr) ‘ 4,000
Drivers (2 x $2,000/yr) 4,000
Other (3 x $1,500/yr) 4,500

$ 166,000

(1) Total of forty-five employess
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TABLE I.l1l.4
CHEMICALS, PACKING MATERIALS AND OTHER CONSUMABLES

PROCESSING PLANT

Ice - 31,360
Salt and other Additives 26,000
Packing Materials 62,896
Formic Acid 59,811
Caustic Soda 1,200
Svares 14,130
Protective Clothing 8,200
Miscellaneous 8,000

$ 211,597



12. Markets, Prices and Income from Products

It is useful to recognize the opportunities for marketing
minced fish oroducts and by-nroducts in the context of the
general marketing environment for fishery oroducts which is
characterized by several factors. First, is the growing world
Wwide pressure on existing food resources and shortage of animal
protein which increased supoly of seafood can pvlay a major role.
Second, within the ageneral context of rising food prices and
worldwide inflationary trends, there is a growing pressure and
search for cheaper food items. Third, due to the growing cost-
price squeeze, producers are in- ‘easingly looking for alternate
and cheaver raw materials in o.dsr to develon more reasonably
oriced consumer products. Fourth, is the growing cross-elas-
ticities within the various components of the food sector and
particularly between meat and fish. The consumer is becoming
more and more price sensitive and apvears to be switching from
one protein source to another primarily on the basis of price.
Fifth, a net result of the developing countries extension of the
Exclusive Economic Zones (EEZs) will be an increase in the gqrowth
of world fisheries trade. It will be necessary for some indus-
trialized countries which have substantial import requirements
" to increase their fisheries imports to maintain their existing
levels of consumption and to meet increased demand forr oroducts.

I.. national and export markets, the marketing of minced
fish has numerous strengths. For example, the production of
minced fish blocks requires only one-third the amount of labor
that goes into the regrlar fillet block. Therefore, minced
fish blocks provides a fairly inexpensive source of raw material,
in comparison with the traditional fillet blocks, for the
production of fish stickss ¥fish portions and related convenience
foods.

Another major marketing opportunity relates to the high
dearee of versatility for utilization cf minced fish. It can
be easily blended with other ingredients such as vegetables,
meat, cereals, etc. to suit the tastes of different markets and
consumers. In the context of present and future food prices,
minced fish oroducts can represent high value at a relatively
low price. This is a fundamental strength of the product.

The production in West Africa of minced fish products
and by-products requires an understanding of the actual and
potential markets for these broducts. In general, such
markets fall basically into two categories as follows:

(1) the export markets serving consumers with purchasing

power in the industrialized countries and several countries

in Africa and

(2) the national and regional export markets serving

principally the large rural inland populations who have

limited purchasing power but must spend most of their in-
come on food.



_42_

The different national, regional and export markets for
frozen minced fish blocks, dried fish products and fish silage
are discussed below.

Frozen Fish Blocks

The growing markets for minced frozen fish blocks are
already established in many industrialized countries such as
in the United States, Europe and Japan. Except for Japan,
the general trend in the manufacture of minced fish has been to
produce a frozen minced fish block for further processing.
into high volume rroducts such as fish sticks, portions and
various minced fish based products. It is possible to effectivel
compete in this growing international market with the production
of products that maintain quality, assured shelf-life and
hygienic packaging controls to meet internationally acceptable
food standards.

The size of the export markets in the industrialized
countries is reflected in their growing imports of such minced
fish blocks. For examole, in 1982, the U.S. imported 142,296 m.
tons of regular and frozen minced fish blocks and slabs valued
at $273.9 million. Of that total, minced fish blocks and slabs
amounted to 13,714 m. tons and was valued at $15.0 million.
Over the past eight years, U.S. imports of regular and minced
fish blocks represented more than 99% of its total supply of
such products. Japan's use of minced fish is very considerable
as evidenced by tha fact that its production of frozen surimi
in 1980 was about 400,000 m. tons.

Of .course, the orice for the frozen minced fish blocks
composed of Balistes must be determined in the marketplace.
However, since Balistes is a fish with high quality lean white
flesh, it is considered likely that frozen fish blocks comprised
of the species should easily gain market acceptance. In regard
to price for product, available U.S. data indicates that the
average FOB price for frozen minced fish blocks of other fish
species to be 48.84¢ 1lb or $1,094 a m. ton. Therefore, the
annual projected plant production of 526 tons of frozen fish
blocks should yield income of $574,444 to the enterprise.

Also it may be possible to develop an export market for the
frozen minced fish blocks in several countries in Africa, such
as Nigeria and the Ivory Coast. WNigeria offers the most promis-
ing market orospects. In 1980, Nigeria consumed an estimated
1,500,000 tons of fish of which about 900,000 tons were imported.
This was almost exclusively whole frozen fish. Since Nigeria
has the largest population in Africa (around 77 million in 1980)
and large cold storage capacity, it will continue to be a
growing market for frozen fish imports. It has been estimated
that by 1985 Migerian total consumption of fish will reach more
than 2 million tons and about 1.4 million tons will have to be
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imported. At present, Ivory Coast 1is the second largest
importer of fish in West Africa, with imports in 1980 of about
100,000 tons per year. The Ivory Coast imports about one-
half its consumption. Furthermore, since domestic production
is not expected to significantly increass, the country will
have to rely on imports (estimated at 150,000 tons in 1985) to
satisfy further increases in demand.

However, it must be recognized that th=z large amount of
frozen fish imports into Nigeria, Ivory Coast and other West
African countries congsists of frozen whole fish. Consumer
education and market development would ke necessary to success-
fully introduce frozen minced fish blocks into such countries
and other African markets that have adequate capvacities for cold
storage. Although the minced fish product is nontraditional,
its physical attributes permit it to be adapted intc the
major traditional meals of the region (e.q. fish soups). As
in other countries, there exists a potential market to sell the product
directly to institutions and some urban consumers in the form
of small blocks for either daily supply or for their own cold
storage.

The price for frozen minced fish blocks to be sold in
Africa would have to be determined in the marketplace. However,
for reference purposes it is important to note that the Nigerian
government has imposed a ceiling price of $520 ton CIF for whele
frozen fish. The ceiling price 1is not apnlicable to fish fillets,
or other processed fish which is allowed to command higher prices.
The main purpose of the ceiling price is to reportedly control
the amount of foreign exchange utilized each month for fish
imoorts. It is a fact that such a ceiling price has a marked
influence on the type of fish imported and encourages develop-
ment of a market for processed fish, which could include frozen
fish blocks and dried fish cakes.

Dried Fish Cakes

Indications are that major markets exist throughout West
Africa for dried fish products to meet the food needs especially
of the large rural inland populations. Although there are con-
sumer preferences for fresh fish, dried fish continues to be the
mainstay of local fish trade and consumption. The production of
cured fish at the artisanal level is the only means to preserve
and transport fish to many rural markets which lack cold storage
facilities. Unfortunately, there is a serious inadequate supply
of dried fish nroducts. ©The existing supply of dried f£ish products
is of poor quality and is much more expensive than fresh fish due
to various costs.

The artisanal fisheries process the cured fish which is
utilized for local consumption. Smoking is the most widespread
method of preservation and in some countries in West Africa,
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smoke-cured fish, together with dry salted, sun-dried and
fermented fish may constitute more than half the total artisanal
supply of fish for local market. However, the traditional
process of smoking is very primitive and the products are
susceptible to spoilage by bacteria, or fungi or destru_tion by
insects. As noted before, in many countries the total spoilage
amounts to about 20-40% of total fish processed. Such losses
are due to spoilage rendering the fish or fish products unfit

to eat, to physical destruction and to the lowering of the
nutritional value of the product.

The processing and distribution of cured fish is carried
out at the artisanal level with the transport of cured fish
from often remote and isolated fishing camps to various regional
population centers and rural inland markets. As a consequence
of the problems involved in the processing and distribution of
cured fish, it is generally available only in limited supply
and a prices significantly higher than fresh fish.

There are no established prices for cured fish. However,
indications are that the regional market prices for dried fish
appear to be in general about six times the price for the same
weight of whole fresh fish. For example, in Guinea Bissau, the
price of the lowest grade fresh fish set at 22.50 pesos a kilo
has a price of 135 pesos a kilo or $3.38 a kilo ($1.54 a 1lb.)
in the form of dried fish. The general price reference is that
it takes about three kilos of fresh fish to make one kilo of
dried fish and such costs are doubled to cover the additional
costs of processing and marketing the dried fish product. of
course, the price of dried fish varies in the different countries
according to the available supply of fresh fish and prices are
seasonally established for the product for whatever . the market
can brar,

Various local distributors in the countries indicated that
with consumer education and market developmemt, there would be
a large national and regional African market for improved dried
fish products as the dried £ish cakes. Allowing for a mark up
by distributors and middlemen, it was estimated that the enter-
prise could sell the dried fish cakes for about $2.87 a kilo
($1.30 a 1lb.). Therefore, the annual projected production of
182 tons a year of dried fish cakes could yield an income of
$522,340.

Fish Silage

Indications are that a local market should exist for the
production of fish silage as an alternative to fish meal for use
in animal feed, especially for poultry. The market for fish
silage (20% crude protein) does depend on the size and growth
of the local animal fattening industry in each country. The
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demand for the product will derive from the recognition of its
cost-effective, vrofitable use in mixed foods for poultry, live-
stock and farmed fish.

For countries, such as The Gambia and Guinea Bissau, the
protein food supplies (mostly fish meal) for animal feed purposes
must be imported with scarce foreign exchange and consequently,
supply of such products is both exvensive and difficult to se-
cure. On the other hand, a country such as Senegal which may
have an expensive fish plant, produce fish meal for export to
industrialized countries to generate hard foreign exchange
earnings. The oroduct is generally not available to local live-
stock producers.

Fish silage can be very competitively priced with fish
meal as feed for animals that provide poultry, meat, egg, fish and
milk products for human censumption. Very favorable results in
feeding and animal growth rate trials, proving the nutritive value
of the fish silage product, have been conducted in many parts of
the world. Given the positive results in many different countries
using fish silage, it is likely that the fish silage produced
could prove a very important local source of animal feed for the
countries of West Africe. 1In many cases, it can help to signifi-
cantly reduce the foreign exchange costs of importing fish meal.

The distributicn of fish silage is more difficult than
fish meal because it is a liquid feed and must be transported in
drums. However, it is possible that the solar drying of fish
silage with cereal mixtures may be a helpful means in some areas
of providing a more easily transported animal feed. Fish silage
would appear most useful for large and medium scale farms form-
ulating their own feed mixtures. The introduction of fish silage
with consumer education and market development should secure a
place in the lctal markets of the countries.

Recognizing that the European price of fishmeal in 1982
(about 60% protein) was $368 a metric ton, it is estimated that
locally produced fish silage (20% protein) would be competively
priced at $123 a metric ton when considering the foreign exchange
savings for the countries in West Africa. Future prices should
improve since such calculations were based on a period when the
world prices of fish meal probably hit their all time lowest
levels.
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PART II

REVIEW OF INDIVIDUAL COUNTRIES

A. GUINEA BISSAU

'B. THE GAMBIA

C. SENEGAL
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A. GUINEA BISSAU

1. Fisheries Situation

With a coastline of 350 KM and an extensive continental
shelf are (45,000 KM2), Guinea Bissau has potentially significant
fisheries resources which, if adequately developed, would sub-
stantially contribute to the country's nutritional fcod and eco-
nomic needs. The country’s fishing potential has been estimated
at between 250,000 and 350,000 tons of annual catch. The sector
reportedly contributes about 3.4% GNP, including an industrial
production of about 3,700 tons and a subsistance production of
about 3,800 tons.

Although subsistence fishing nas been practiced in Guinea
Bissau for centuries and fish is a common compcnent in the diet
of its people, industrial fisheries exploitation significantly
started only in 1975. Lacking qualified labor, capital, and
experience in industrial fishing, the country negotiated a set
of bilateral agreements with other countries which provided for
the granting of fishing permits, the setting up of mixed enter-
prises, and the provision of technical assistance and training to
its workers. So far, agreements have been reached with about
15 countries, including the USSR, France, Algeria, Portugal,
Senegal, and more recently with the EEC countries. 1In 1979, 54
foreign boats were authorized to fish in Guinea Bissau waters,
representing roughly 80-90,000 tons of catch. Tishing permits
are granted to foreign boats against a previously accorded fes
per gross welgbt ton (gwt). The boats are thereby authorized Lo
operate in Guinea Bisrau territorial waters and catch a "theoureti-
cally" fixed aniount of fish and shrimp. However, the Guinea
Bissau Government has little capability to enforce the terms of
such agreements with respect to total catch and limits imposed
on specific species.

Pricing policy for the permits depends on the terms of
each bilateral agreement. A fixed price per gross weight ton
(gwt) is the most common practice, ranging from US$100 for the
Portucuese vessels to US$300 for the EEC ve~sels. Total revenues
from ilshlnq permits are estimated at US$1.z million in 1979,
and enter the government budget as non-tax revenues to finance
government current expenditures. This total exclv: 1 the revenues
from fishing permits granted to the Soviet vessels ': 1% cf the
total catch), which have been invested in the recent construction
by a Spanish company of a government owned cold storage plant
in Bissau.
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2. Structure of the Fishing Sector

The fishing sector in Guinea Bissau is characterized by
the following features: (1) a generous policy of extending
fishing permits under bilateral agreements; (2) a small but
growing industrial sector, comprised of three mixed enter-
prises and one private enterprise; and (3) a large subsistance
artisanal fishing sector.

Industrial Fisheries/Public Sector

Since the country's independence in 1974, three mixed
enterprises were established with 51% participation by the
Guinea Bissau government as follows: (1) Estrello do Mar,
formed in 1975 with the USSR and limited to commercializing the
catch of eight leased boats (four Soviet and four Guinea Bissau);
(2) Guialp, formed in 1976 with Algeria with eight boats provided
by that country and (3) Sema-Pesca, formed in 1979 with France
and Senecal (the Senegalese party subsequently withdrew) which
operated with about 5 small boats. Both Guialpe and Sema-Pesca
have become inactive due to various financial and management
difficulties. Therefore Estrello do Mar remains the only mixed
company still operating.

Industrial Fisheries/Private Sector

The private sector consists of one enterprise, Eugenio
Rosado Peralta, dating back to colonial times. The company
was closed after independence and a fleet of net-equipped canoes
was offered to its employees in 1975. The company fisheries
catch declined from 1,480 to 27 tons between 1976 and 1980. With
the return and management of the former owner to Bissau, the
company has begun to recover. It is renovating the one old
vessel it formerly used for offshore fishing and is operating one
river transport vessel to collect fish from artisanal fisheries
for the Bissau market. The company has a small icemaking
capability and is rehabilitating its old shipyard. It employs
78 people, of which 32 are fishermen operating their canoes and
selling part of their catch to the company.

Artisanal Fishing

Artisanal fishing, mostly for subsistence, is practiced by
about 2,000 fishermen working in inland waters and along the
seacoast. The artisanal fleet had been estimated at 826 boats,
700 of which are non-motorized. 1In 1979, artisanal catch was
estimated at 3,700 tons, which represented 51% of the total
national catch.

The development of artisanal fishing has been strongly
supported by the Government. The first project with thi aim
started in 1979 in the Bijagos Archipelago financed by SIDA. It



- 49 =

provides boats, motors and nets to 124 traditional fishermen,
two transportation boats and for the construction of a 50-ton
cold storage facility. A second artisanal development project
financed initially by USAID and afterwards by the EEC, began in
1981 in the Cacheu region. Both projects are designed to in-
crease production and improve the fisherman's catch so their
fish can be made available on the domestic marke:*..

3. Producticn and Marketing

Production of fish and shrimp grew from insignificant levels
before independence, to 3,571 tons and 568 tons, respectively in
1977 (see table II.3.1). Fish oroduction has been declining since
1978, when many trawlers were immobilized for repairs and re-
equipped for shrimping. This change probably reflects the
higher value and wider acceptance of shrimp in the export market.
The share of fisheries products in total exports has been in-
creasing since independence, and in 1980 they accounted for 35%
of total exports (31% were shrimp). Fish exports have declined
but the rise in prices and volume of shrimp exported increased
the total value of fishery product exports by more than five
times hetween 1975 and 1980. The traditional sector contributes
some 66% of domestic consumption of fish. There are no exports
from this sector. Domestic sales (estimated as a residual)
are around 5,500 tons a year, with almost no shrimp being sold
on the domestic market (25 tons in 1978). Fish processing
bevond the simple freezing for export should be promoted.

Out of the annual catch potential of 300,000 tons, only 7,500
tons are actually landed in Bissau.

The landings of Estrello do Mar vessels are stored as
frozen whole fish at Guialp's cold storage facilities (since
it does not have its own such facilities) and local sales of the
fish are made from there and through the city's few retail
markets. Even if an estimated 89,000 tons of fish are caught by
the Soviets under licensing, there is still substantial opportunity
for further increase in fishing production.

The landings from the artisanal fisheries are also brought
to Bissau and sold through the market. The artisanal fishermen
may .work throughout the river system selling their fish locally.
What fish marketing is done in the interior of the country is
practiced by small private traders, but the lack of storage and
transportation facilities constitutes a serious constraint to
the provision of fish to the interior of the country.

Current statistics regarding fish catch and consumption are
unavailable. However, government officials and other sources
emphasize that there is insufficient production to serve the
needs of the people in Bissau and especially the population in
the interior of the country. It has keen estimated that only
about 1/3 of the country's potential fish consumption is being
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met. Some statistics indicated that in Guinea Bissau per capita
consumption is around 7.4 kg/year, as compared to 22 kg/year
in Cape Verde and 44 kg/year in Senegal.

The prices for fresh/frozen fish in Guinea Bissau are
established by the government according to the following
classes:

$ of Total
Class 1 50,00 PG 5%
2 46,00 PG 15%
3 30,00 PG 10%
4 22,50 PG 70%

A proportion of the fish landed is processed at the local
artisanal level into sundried products or occasionally smoked.
The price of such dried fish is not government controlled and
is established through the market forces. Due to the basic
constraints in Guinea Bissau of inadequate production for local
markets and problems in transport to markets especially in the
interior, there exists a significant unmet demand for cured fish
products throughout the country.
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.TABLE II.3.1

FISH PRODUCTION AND MARKETING, 1975-79
(in metric tons)

1975 1976 197 1978 1979 1980 1/
Production:
Industrial 1,271 2/ 5,591 4,139 3,818 3,652 3,503
of which: )
Fish 1,271 5,323 3,571 3,127 2,950 2,585
Shrimp - 268 568 691 702 918
Artisanal 3/ 1,784 2,141 2,570 3,083 3,772 5,140
Total 3,055 7,732 6,709 6,901 7,352 8,642
Exports:
Fish 433 2,013 1,928 838 739 oo
Shrimp - 179 545 666 742 .o
Tocal 433 2,192 2,473 1,504 1,481 oo
Available for Domes-
tic Consumption 2,622 5,540 4,236 5,397 5,717 oo

Memo item: Induatrial Production by Main Enterprise

Egtrela do Mar 1,271 3,711 3,936 3,699 3,154 2,106
Guialp -_— 400 -— — - 4/ -
Semapesca - -— - — 400 1,370
ERPeralta - - 1,480 203 119 98 27

1/ Provisiomal.
2/ Production of ERPeralta not included.

3/ Estimate; 1979 and 1980 includes 72 and 700 tons, respectively,
obtained in the Bijagos Project.

4/  Five months only.

" ee  Not available.

Note: These values were taken from the Chapter on Fisheries of the 1980-81
Investment Program. Export values do not coincide with those published

by the external trade statistics.

Source: Biennial Investment Program, Vol. 1, Ministry of Planning, 1980.
' World Bank
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4. PFisheries Infrastructure

The port facilities of Bissau include a commercial T
pier utilized by international cargo vessels, local river
transport vessels and commercial fishing vessels. Fish are
off loaded onto trucks for transvort to cold store facilities
(approximately one mile from the dock). Existing berthing
space is available to accomodate moderately expanded fishing
operations and further port development and additional berthing
facilities are in the planning stages.

Vessel repair and maintenance facilities are offered by
both the private and public sector. E.R. Peralta, the private
enterprise, operates a yard which includes a marine railway
capable of handling river transport craft, barges and other
vessels of restricted draft up to some 30 meters in length.
Ships capabilities include metal and wood fabrication, welding,
smithy, lathes, etc. The company's workers have many years
experience working with steel and wood vessels and appear
capable of achieving effective results with the minimal re-
sources available. The military public sector marine railway
and shop facilities, available to the private sector, are
capable of handling much larger vessels including those appro-
priate for any anticipated commercial fishing operations. At
oresent, all fuel must be imported although the government is
negotiating with oil companies for the domestic development
of offshore resources. The price of fuel is governmert control-
ed, rationed and at times is unavailable.

Fish Processing Facilities

There are no commercial fish processing facilities as
such which exist in the country. However, extensive cold
stores are available which include blast freezing tunnels.
The existing facilities of Semapesca and Guialp have been
greatly expanded through the recent completion of a government
owned refrigerated complex constructed by a Spanish company
with funds arising from fees paid by the USSR for fishing
vermits. The new complex (see Fijure IId4.lincludes the followinc
7,600 cubic meters of refrigerated coldstores, 30 tons per day
blast freezer capacity, 20 tons per day of flake ice and 10 tons
per day of block ice. Operating and maintenance personnel of
the plant have been trained in Spain. It is anticipated that
Estrello do Mar activities based at the Guialp cold store will
move to the new complex shortly. Also, discussions are now
taking place to determine the availability of the complex for
other users. MNo rates for the use of the facilities have been
yet established. 1In the private sector, E.R. Peralta offers
block ice-making cavacity of about 2.5 tons per day.
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Transportation Facilities

Transportation facilities available to distribute fish
within the country includes powered river craft and barges
up to avproximately 35 meters. Also, privately operated
pick-up type vehicles and bicycles on an ad hoc basis serve
as transport for people to sell their fish in remote areas.
In the public sector, there are transvort craft which transport
fish from the Bijogos region to Bissau and two isolated trucks
are also available within the country.

5. Model for Directed Balistes Fisheries Operation

As outlined previously in Part I, major concentrations of
Balistes are found throughout much of the offshore waters of
Guinea Bissau's fisheries zone. Therefore, Guinea Bissau
provides a favorable geographic situation for a directed fish-
eries operation on the Balistes stocks. The Balistes are found
in Guinea Bissau waters between approximately 20 to 200 meters
in depths and are concentrated a=s shown.in Fiqure II.A.5.1. The
figure also includes data concerning the sea-beu features within
the area. There are a few locations where bottom=-trawling would
not be possible; however, the most part, the conditions are favor-
able for the utilization of arpropriate net rigging and bottom
gear to conduct bottom trawling overations within almost the
total area of Balistes corcentrations

The model for a .direct Balistes fisheries operation is
based uvon the utilization of a used 78 ft. 415 HP vessel as
described in Part I. See Figure II.A.5.2 for the cost of
operations of this vessel and Figures II.A.5.3,II.A.5.4 and
II.A.5.5 for the other vess«<ls considered in the analysis.

The variation in unit costs for la.ding Balistes with
different commercially attainable catch rates and different
values for vessels utilized are shown in Figures II.A.5.6 and
II.A.5.7. Clearly, the used vessel with a refrigerated sea
water system offers the opportunity for the most cost effective
operation. Also, the importance of achieving maximum possible
catch rates is demonstrated in that unit costs jump 250% if the
catch rate is reduced from 1.25 tons to 0.5 tons per hour.

The basic information and assumptions noted in Table II.
A.5.8 were developed based on discussions with knowledgeable
people in the government and private sector concerning local
costs of operations and administration of fishing vessels.
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COUNTHY :

GULNLA BLISAU

CATCH STORAGE: REFRIG. SEA WATER

Figlme II.AIS. 2

VESSEL COST: _$475,000 (USED)
Catch Rate: Tons/HR ] 1.25 ! 1.0 ' 0.75 { 0.5
Tripa/Year i 45 ' 37.5 E 29.4 i 20.5
Days/Trip | s Lo IERT L1
Days at Sea/Year | 225 i 225 | 225 | 228
Days Fishing/Year 189 | 1875 | ms.6 | 2045
Catch: Balistes | 2,700 | 2,250 | 1,760.4 | ,1,227°
Other (8%) | 26 | 180 | 140.8 |  98.2
Total (tons) | 3,916 | 2,430 | 1,901.2 | 1,325.2
Ice: WT/year (tons) i - { - ! - ; -
Price S$/ton i - i - ] - I -
~ Cost/Year § l - Po- | - [ -
Fual: Gal/HR I 15 ! 15 15 i 15
Gal/YR 81,000 | 81,000 81,000 | 81,000
Price $/GAL 190 | 1 .09 190 | 190
. Cost/Year § 153,900 | 153.900 153,900 | 153,900
*0ils: 8% Puel 12,636 12,636 | 12,636 | 12,636
*Gear Cost: §/ysar 57,000 59,375 61,940 | 64,758
*Insurance: 3.5%(INV)$ 16,625 l 16,625 15,625 i.A 16,625
*®ishing License $/YR - - I - é -
*Port Taxes $/YR 37,093 | 30,911 | 24,184 | 16,858
*Maint:& Repair: $/YR 40,375 | 40,375 | 40,375 | 40,375
*Crew Expenses $/¥YR 12,000 '_mLZ,OOO , 12,000 E 12,000
Total Operating Bxp./¥r | 329,629 | 325,822 | 321,660 | 317,152
Crew Cost $/YR 90,936 85,979 | 80,941 | 77,485
Total Crer. Bm+ Craw SR | 420,565 |, 411,801 |  402.601 | 394,637
Administrative Exp. $/YR 16,823 | 16,472 | 16,104 | 15,785
Capital Cost (FIRST ¥R, §) | 226,944 | 226,944 | 226,944 | 226,944
TOTAL COS? (S) | 664,332 | 655,217 | 645,649 ' 637,366
‘Value of cther Fish SAR 192,456 | 160,380 | 125,452 | 87,496
Total Gust of Balistes spym | 471876 | 994,837 520,197 | 549,820
Cost of Balistem S/ TON| 174,8 143;9.9 2905.5 | 448,)
¢/LB 7.8 | o8 | 132 1 a0
¢/XG 1.2 | 2106 | 290 | eas
Pesos /XG 6.9 ‘ 8.6 ! 11.6 ! 17.6

*Items Included in Total Operating Expanaes



Figure II.A.5.3

COUNTRY: GUINEA BISSAU
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CATCH STORAGE:

REFRIG. SEA WATER

VESSEL COST:

$673,000 (MEwW)

Catch Rate: Tone/HR 1.25 | 1o L 0.7 0.5
Trips/Year é 45 i 37.5 T 29.4 i 20.5
Dayu/Trivo ‘ S 6 T 7.66 :' 11
Days at Sea/Year 228 i 225 i 225 ? 225
Days Pishing/Year 180 i 187.5 j. 195.6 {'.204.5
Catch: Balistes 2,700 | 2,25  :  1,%0.4 | 1,227
Other (8%) ; 26 | 180 | 140.8 | 98.2
Total (tons) | 2,916 2,430 } L9012 | 1,325.2
Ice: WT/year (tong) i - ' - [ - g -
Price $/ton P I- ; - ! -
Cost/Year $ ’ - - | - ; -
Fuel:  Gal/HR | 1s 15 | 15 | 1s
Gal/YR | e1,00 | en000 |  eL.ooo | 81,000
Price $/GAL Lo | 1w | 1s | 1.9
. Cost/Year $ 153,90 | 153,50 | 153,900 | 153,900
*Oils: 8% Fual 12,636 12,63 | 12,636 12,636
*Gear Cost: $/year {57,000 59,375 61,940 64,758
"Insurance: 3.5%(DW)$ 23,625 23,626 | 23,625 | 23,625
*Fishing License S/YR ‘ - - i e i -
IPort Taxes $/YR l 37,093 30,911 | 26,184 | 16,858
"Maint’s Repair: $/YR | 39196 37,125 | 1,125 | 37,125
*Crew Expenses $/YR | 12,000 12,000 | 12,000 | 12,000
Total Operating Exp./¥r i 333,379 329,572 | 325,410 | 320,902
Crew Cost $/YR | 90,93 85,979 | 80,91 | 77,485
Total Oper. B + Crew S/ | o4 315 la1s,551 | 405,351 | 398,387
Adminigtrative Exp.$/¥R 3 16,973 16,622 | 16,25¢ | 15,935
Capital Cost (FIRST YR. §) | 222,500 322,500 | 322,500 ; 322,500
“ToTAL cost (s) | 763,788 | 754,673 745,105 | 736,822
Value of cther Figh $/¥R 192,456 160,380 125,452 87,496
Total Cost of Balistes $/YR | 571,332 594,293 619,653 649,226
Cost of Balistem N 211.6 ' 264 . , 352 529
Y us | 1s7 | 236
agxe | 208 | 29 | s | s2.0
pe-gggc_s___i 8.3 | 104 | 13.8 | 20.8

*Itams Included in Total Operating Expenses



COUNTRY :

GUINEA BISSAU
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Figure II.A.5.4

CATCH STORAGE: ICED

VESSEL COST:

$400,000 (USED)

Catch Rate: Tons/HR ! 1.25% ! l.0 ! 6.75 0.5
Trips/Year |45 | 37,5 i[ 20.4 | 0.5
Days/Trip I s | s | 7.66 | 11
Days at Sea/Year : 225 [ 225 ! 229 i 225
Days Pishing/Year | 180 187.5 195.6 | 204.5
Catch: Balistes 2,700 2,250 | 1,760.4 | 1,229
Other (88%) | 216 | 180 l 140.8 ' 98.2
—- Total (tons) 2,916 2,430 | 1,901.2 | 1,325,
Ica:  WP/year (tons) 3,499.2 2,916 2,281.4 | 1590.2
Price $/ton 50.0 50.9 50.9 | so.9
Cost/Year $ 178,109 148,224 | 116,123 | 80,941
Fuel: Gal/HR 14 boag 14 ! 14
Gal/YR 75,600 ! 75,600 75,600 | 75,600
Price S/GAL 1.90 1.90 1.90 | 1,90
. Cost/Year $ 143,640 | 143,640 | 143,640 | 143,640
*0ils: 8% Puel | 11,401 11,491 | 11,491 | 11,491
*Gear Cost: $/year | 57,000 59,375 | 61,940 | 64,758
_Insurance: 3.54(bW)s | 14,000 | 14,000 | 14,000 | 14,000
*Fishing License $/¥R ‘ - - J - f -
*Port Taxes $/YR | 37,003 30,911 | 24,184 | 16,858
*Maint¢ Sepair; $/v 34,000 | 34,000 | 34,000 | 34,000
*Crew Expenses $/YR 12,000 | 12,000 | 12,000 | 12,000
Total Operating Bxp./Yr 487,333 453,849 417,378 i 377,688
Crew Coat S/YR 90,936 | 85,979 80,941 | 77,485
Tl er. B+ Cows ™ | 578,269 |.539,828 | 498,391 | 455,173
Adninistrative Exp.svm | 23,131 | 21,593 19,936 | 18,207
Capital Cost (FTRST VR, §) 191,111 | 191,111 191,111 | 191,111
TOTAL COST ($) | 292,501 | 752,532 200,438 | 664,491
Value of other Fish sYR | 192,456 | 160,380 125,452 ! 87,406
Total Cost of Balistes SAR 600,055 | 592,152 583,985 | 575,995
t
Cost of Balistem S/ TeN 222.2 ’ 263, 2 , 331.7 [ 470.2
¢/1B o9 | 13 | yoa 21.0
¢/XG 218 | 2.5 | 32.6 f 46.2
pe-m_-g_cg_l 8.7 ' 10,3 | 13.0 ¢ 18,5

*Items Included in Total Operating Expenses
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Figure II.A.5.5

COUNTRY: GUINEA BISSAU
CATCH STORAGE: ICED
VESSEL COST: $600,000 (NEW)
Catch Rate: Tons/HR [ 1.25 ! 1.0 ! 0.75 0.5
Trips/Year | as |35 | 20.4 1 20,5
Days/Trip ! s° | -6 L i.e6 11
Days at Sea/Year | 225 | 225 | 225 | 228
Days Fishing/Year ! 180 187.5 | 19s.6 g; 204.5
Catch: Balistes | 2,700 2,250 | 1,750.4 ! 1,227
Other (8%) |26 | 180 | 140.8 |  9s.2
Total (tons) 2,916 | 2,430 | 1,901.2 ! 1,325.2
Ice:  WI/year (tons) | 3,499.2 | 2,916 | 2,281.4 | 1,550.2
Price $/ton 50.9 |  $0.9| s0.9 |  so.9
~ Cost/Year § 178,109 148,424 116,123 | 80,941
Fuel: Gal/HR 14 14 1 14 | 14
Gal/YR | 75,600 75,600 | 75,600 | 75,60¢
Price $/GAL 1.90 1.90 | 1.%0 | 1.90
: Cosc/Year 3 143,640 143,600 | 143,600 | 143 gag
"Oils: 8% Fuel 11,491 11,491 | 11,480 | 11,40
1Gear Cost: §/year ! 57,000 59,375 61,940 | 64,758
“Insurance: 3.54DMS | 5 000 | 20 400 21,000 | 21,000
*Fishing License $/YR [ - - - i -
*Port Taxes $/YR 37,093 30,911 | 24,184 | 16,858
"%Maints Repair: $/YR 33,000 | 33,000 | 33,000 | 33,000
*Crew Expenses $/YR 12,000 .12,000 l 12,000 i 12,000
Total Operating Exp./¥r | 493,333 ' |459,841 | 423,387 | 383,688
Crew Cost $/YR 90,936 85,979 | 80,941 | 77,485
Total Oper. BXa + Crew SR | 584,269 545,820 | 504,319 | 461,173
Adninistrative Exp.sam | 23,371 21,833 20,173 | 18,447
Cavital Cost (FIRST YR. §) | 286,667  |286,667 | 286,667 | 286,667
" TOTAL COST (5) | 894,257 |8s4,320 | 811,159 g 766,287
Value of other Fish SAR 192,456  |160,380 | 125,432 | 87,496
Total Cost of Balistes SAR | 791,801  |693,940 | 685,707 ! 678,791
Cost of alistes s/ mn | 2505 | 080 | w5 | s53.2
¢/LB 11.6 BT 24,7
exc | 255 | 30.3 ! 38.3 i 54,3
pesossxe | 102 | 12 | s | .

"Items Included in Total Operating Expenses
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Figure II.A.5.6

GUINEA BISSAU

Cost of lLanding Balistes
Ice storage: $600;,000 vessel
Ice storage: $400,000 vessel
RSW $675,000 vessel

“ \\\qk\\ifw $475,000 vessel
‘\\\‘23 .

.\\So\~
\\ T ~—ea.

0.5

0.75 1.0

Catch Rate: tons/hx
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Fiqure 1&.A.5.7 .

GUTNEA BISSAU
BEffect of Vessel Cost on cost

12 ¢ of landing Balistes for __’_I——"""‘
° ce

catch rate 1,25 tons/hr -
—_— }/ﬁ/

Balistes Cost T -
CentS/lb /

6 L J

4 -

2 4
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Vessel Coast: thousands of dollars
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Table II.A.5.8

SUMMARY OF BASIC INFORMATION: GUINEA BISSAU
Exchange Rate (February 1983) = 40 PG/#l
Ice Cost (Feb 1983) 2 Pesos/KG = $50.0 per Long Ton

Diesel Fuel 20 Pesos/liter = $1.90 US gal.

0.5 Pesos/KG landed

Port Taxes (Bissau) 40 Pesos =
=$ [(1 +12.75 (Tens landed)]

Crew Cost

Captain: U.S. National $36,000/YR + $6 Ton=$36,000
+ Bonus

Engineer: Portuguese $20,000/YR + bonus (crew)

Mate: National $1,860/YR + bonus (crew)

Asst. Engr.: National $1,860/YR + bonus (crew)

Cook: National $1,650/YR + bonus (crew)

Deckhands (5): Nationals Sx $1,.5G0/YR + bonus (crew)

Bonus shared by local crew: 1% of catch value over 10 ton/day.

'Subsistence Allowance (at sea)

1,000 pesos per cay for but plus 40 pesos per man for each
day at sea plus 24 kilos of rice/month/person (18 pesos/kg) .

Fishing Licenses

None required for Guinea Bissau registered vessel.
For foreicn vessels (e.g.,ECC) $300 per GRT; for Senegal $150/GRT

Fish Prices: (0fficial: May sell lower but not higher)

Class Bought from Vessel Retail (Bissau)
1 30 Pesos/kg 50
2 22.50 Pesos/kg 40
3 15 Pesos/kg 30
4 13.5 Pesos/kg 22.50

Minimum Wage

3,400 Pesos/month = $1,020 Pesos/YR

Electricity

4.5 Pesos/kwh (11.25 cents)
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6. Financial Model of Enterprise in Guinea Bissau with
Inteqrated Directed Balistes Fisheries and Processing
Plant Operation :

The financial model of an enterprise in Guinea Bissau with
an integrated directed Balistes fisheries and processing plant
operation is presented below.

As discussed previously, the directed fisheries operation
utilizing the used vessel with a refrigerated sea water system
(See Figure II.A.5.2) offers the opportunity for the most cost
effective operation. It is assumed that the fisheries operation
will successfully catch 1.25 tons of fish an hour resulting in
2,700 tons of Balistes annual production with a by catch of
higher value fish worth $192,456 as presented in the calculations.

The total costs of the directed Balistes fisheries opera-
tion were initially calculated on the basis of operating as
an independent, self-sufficient fishing operation. However, with
an inteqrated Balistes fisheries and processing plant, the cost
of the vessel and its operations will be considered as part of
the full enterprise.

Therefore, based on financial data presented in the models
for a directed Balistes fisheries and for the processing plant,
the establishment of an integrated Balistes fisheries and
processing plant is projected to have costs in investment cap-
ital and annual operations with income from product sales as
follows:

Financial Model of Enterprise with Integrated Balistes
Fisheries and Processing Plant

Investment Capital Costs

Vessel $ 475,000
Processing Plant 1,051,704
TOTAL $1,526,704
Annual Overations Costs

Vessel $ 420,565
Processing Plant 471,055
TOTAL $ 891,620
Annual Income Product Sales

Dried Fish Cakes $ 522,340
Frozen Fish Blocks 575,444
Fish Silage 218,940
High Value Fish 192,456

TOTAL $1,509,180
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Based on an assumption that if it were necessary to
finance all the investment capital and the appropriate invest-
ment and tax incentives were in place, a projected pro-forma
statement of income and expenses for the first year of opera-
tion of the enterprise could be as presented below:

Pro-Forma
Statement of Income and Expenditure

Income
Sales:
Dried Fish Cakes $ 522,340
Frozen Fish Blocks 575,444
Fish Silage _ 218,940
High Value Fish 192,456
Gross Income $1,509,180
Expenses
Vessel operations 420,565
Processini plant operations 471,055
Interest (1) 229,005
Total Expenses $1,120,625
Net Income from Operations $388,555

(1) 15% of total capital investment costs of $1,526,704
It is likely that more concessional interest rates
vould be available.
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7. Feasibility of Private Sector involvement in Development
of Balistes Fisheries and Processing Operations

As previously discussed, the only industrial private
enterprise in fisheries in Guinea Bissau is E.R. Peralta.
E.R. Peralta has indicated a definite interest in participating
in a joint venture to harvest available Balistes resources
and produce fish products for local and export markets.

However, Mr. Peralta recognizes that there also exists
in Guinea Bissau waters an abundance of high value fisheries
resources which offer an immediate potential for harvesting and
marketing as traditional products. Therefore, as a first step
in expanding his operations, his priority interest was to
obtain a trawler to work in the fisheries where he has experience.
In the use of the vessel for trawling operations, E.R. Peralta
would then be able to conduct on a regular basis, experimental
fishing operations for Balistes in order to determine commercially
attainable catch rates. He recognizes that such data would help
him determine the actual landed costs of Balistes and provide
raw material in the form of fresh fish. After his company had
developed some economic strength as the result of harvesting
and marketing traditional fish species which are available to
known markets, E.R. Peralta believes he could then most effectivel
make use of Balistes to develop non-traditional products for
market.

The economic feasibility of Mr. Peralta utilizing a
vessel as he provosed was examined by America's Development
Foundation's team. Economic projections were undertaken
which confirmed the merits of such an operation. The team was
most impressed with Mr. Peralta's management capabilities within
the fisheries and marine sector which allowed him to operate
under difficult conditions. His high level of motivation to
utilize additional resources to develop Guinea Bissau fisheries
was most evident. Such favorable observations of Mr. Peralta's
abilities were confirmed in discussions with both government
and private sources.

8. Government Support for the Private Sector

Since the country gained independence in 1976, the govern-
ment of Guinea Bissau has organized the country around a govern-
mental centrally planned economy. However, very recently, there
have been strong indicators that the government intends to open
up opportunities for private interprise development. In this
regard, a new investment law is under consideration which is
expected to encourage foreign investment to the country.

In discussions with government officials in both the
Fisheries and Commerce Departments, America's Development Feunda-
tion's team identified significant support for E.R. Peralta's
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further development of the private sector activities in fish-
eries, with the support of foreign investment. Also, all
indications pointed to active support by the government in-
cluding its possibility to make available local currency
financing by the national bank to support such fisheries pro-
ject development.

9. Conclusions

1. There exists abundant Balistes resources together with
traditional high value food fish within Guinea Bissau fisheries
limits which are greatly underutilized. There is a potential
catch of an additional 125,000 tons of Balistes from the
northern stock. Also, of the approximately 50,000 tons cf
the annual fish catch available on the continental shelf only
some 3,500 tons are landed at Bissau.

2. There exists a major need for supplies of fresh and
cured fish for Bissau and the markets throughout the country
to meet the nutritional food needs of the population. It has
been estimated that annual per capita fish consumption in
Guinea Bissau is around 7.4 kg as compared with 44kg for Senegal.

3. There exists one private enterprise company, E.R. Peralta
which is most interested in pursuing fisheries development activ-
ities of the type of project under consideration by using a step
level approach. E.R. Peralta is capable of participating in such
a venture and welcomes the opportunity to participate in a joint
venture with other investors to undertake further fisheries de-
velopment activities. The strengthening and support of an in-
digenous private enterprise, as E.R. Peralta, will allow it to
respond to profitable opportunities which will generate nutri-
tional food production, jobs and foreign exchange. Also, the
activities of E.R. Peralta will serve as a model to encourage
development of the private sector with management and technical
skills resoonsive to the economic needs of the country.

4. There exists significant government support for pri-
vate sector fisheries development activities involving E.R.
Peralta Company and overseas investors. Such government support
for private enterorise development represents a major break-
through in the orientation of the public sector.

5. In light of existing conditions and the expressed
interests of E.R. Peralta, it is suggested that a phased step
by step level approach toward increased fisheries production
for local export markets be pursued. The harvesting of Balistes
could be undertzken in conjunction with production of traditional
food fish for known markets. With experience and data gained
from such expanded fishing operations, a targeted fisheries for
Balistes could be developed for the processing and production of
non~-traditional products for local and export markets.
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6. As a first step, local and international develooment
institutions, supportive of private sector inititve, such as
USAID, should be rasoonsive to the plan being develoved by E.R.
Peralta to initially acquire a trawler to expand his fishing
operations. Upon the financial strengthening of his enter-
prise, E.R. Peralta will be prepared, as will foreigr investors,
to then organize financing for development of the opportunities
identified in the integrated Balistes fisheries and processing
plant model presented on Guinea Bissau.
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B. THE GAMBIA

1. Pisheries Situation

Although having a continental shelf area of 3,900 square
km., and a coastline of only 70 km., The Gambia has an extensiwv
river system which contributes a large portion of the total
annual catch (1980) of 10,255 metric tons, worth avproximately
$3.97 million. This was down from 15,000 metric tons in 1977.

Estimated resource potential varies with the seasonal
movement of species with the warm front, from some 84,700 tons
in May to some 130,000 tons in September.

The Gambia in 1979 exported $2,462,000 worth of fish and
imported $280.000 of fish. Exports are primarily frozen shrimp
and other high value species to Europe and frozen sardinella
to Ghana. :

The fisheries cf The Gambia are essentially artisanal,
mainly for bonga, shrimp and some demersal species, caught from
cances by floating and bottom gillnets, supplemented by some
handlining.

Resource availability is not a constraint in the developme:
of the Gambian fisheries. The unexploited fisheries could be fi
ther developed through a cembination of demersal fishing by mod:
methods, trawling and lining and increased landings of bonga an«
sardinella. ‘

The fish for local consumpticn is provided mainly by the
artisanal sector caught from canoes working from several beach
landing sites. Sales are direct negotiations between the
vessel owner and the buyer and prices naturally fluctuate
according to the level of supplies and market conditons. The
buyers consist of very small traders (middlemen) who buy the
fish and transport it fresh or frozen to rural inland areas. A
local processors buy the fish and after smoking it sell it direc
ly or through middlemen. Unfortunately, a large proportion
(30%) of the processed fish produced at the artisanal level is
lost through spoilace and insect infestation.

Inland prices vary considerably, mainly depending upon
travel distances. During certain times of the year, referred
to as "“"'he Hungry Season" much of the vopulation is without
necessary food supplies, such as fish. It has been estimated
that consumption of fish in Banjul and a few other urban areas
is about 45 kg per capita and for the rest of the country, that
comprises 74% of the total population, consumption is on the
order of 19.5 kg per capita.



Fishing Agreements are in force allowing access for a
small number of vessels, principally from Senegal and the
Common Market, to Gambian resources within the 200 mile ex-
tended jurisdiction zone. The Gambia does not have a fishing
fleet to take advantage of its recently concluded agreement
to fish in Senegalese waters.

2. Structure of the Fisheries Sector

At this time, the only effective industrialized marine
fishing operation based in the Gambia is that of Seaqull
Fisheries, a Ghanaian owned company which operates purse seiners
which catch Sardinella and exports all its catch to Ghana.

A Japanese/Gambian joint venture which caught and exported
principally shrimp became defunct in 1977 and the extensive
facilities,now in disuse and disrepair, was taken over by the
Government owned Fish Marketing Corporatiosn, (FMC) a para-statal
organization created in 1977 to engage in the buying, freezing
and marketing fish. The Fish Marketing Corporation is seeking
to develop international funding for rehabilitation of the
fisheries company. Two Danish trawlers made available to the
FMC have engaged in some fishing operations with marginal
results.

The local buying, freezing and export of shrimp and other
high value species is now undertaken by a private company,
"National Fisheries Enterprises, which finances and operates
about 250 cances on the river (principally for shrimp) and off
the river mouth for various fish species. "This company has
excellent newly constructed facilities for processing shrimp
and fish including icemaking, processing and freezing areas.
The company has recently acquired a former FAO trawler (approx.
58 ft) to expand operations to engage in marine fisheries.

3. Fisheries Infrastructure R

The port facilities at Banjul include fairly extensive
commercial wharfs used by international cargo vessels and local
river transport craft. Facilities of Seaqull Fisheries including
processing and freezing are situated within the general water-
front area. Fish destined for the Fish Marketing Corporation
are offloaded and trucked as necessary on an "as required"
basis. :

Vessel maintenance and repair facilities are offered by a
full service yard which has marine railways capable of handling
craft up to at least 200 ft. The operation is efféctively managed
with a skilled work force and with well qualified assistance
available for hull and machinery survey and electronics main-
tenance, installation and repaii:. Reasonahly rapid delivery of
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parts is available through Dakar.

Fuel is imported in the free market and available at a sub-
sidized rate for Gambian registered fishing vessels.

Fish processing facilities include th¢ Seagull Fisheries
Operation (restricted to Sardinella exports to ghana), tpe' .
government Fish Marketing Corporation (unoperatlonal.fac111t1es)
and the new facilities of National Fisheries Enterprises Ltd.

Transportation of fish inland is handled @y ind?vidual _
entrepreneurs using small vehicles on a sporadlc'baSLS. Typically
such an enterprise may employ one or two canoe flshermen.and buy
from other fishermen at the market rate, smoke the fish in a
traditional manner and then transport the fish inland for sa}e
as soon as a sufficient guantity is processed. These operations
are marginal and characterized by eguipment breakdowns and
seasonal variations in fish availability.

Fxport transportation is principally by refrigerated vessel
to Dakar for transhipment for container delivery to European
markets., and worldwide destinations.

4. Model for Directed .lalistes Fisheries Operation

As outlined in Part I, considerable concentrations of
Balistes appear within Gambian shelf waters during a large
part of the year. As the fish appear to move behind the warm
water front into the shelf waters, it may be expected that ths
main fishing season might extend from April through November.
During at least these eight months, the situation appears
favourable for a dire~ted fisheries operation on the Balistes
stocks which are concentrated within the 20 to 100 meter
depths. (See Figure II.B.4.1)

Sea bed features indicate that only a very small portion
of the shelf area is designated as "non-trawlable". However,
there are a number of areas shown as difficult "trawling" so
that it may be necessary to use relatively heavy ground gear.
This should prove little problem in the fishing since Balistes
are apparently found above the sea bed.

The model for a direct Balistes fisheries operation is
based upon the utilization of a used 78 ft. 415 HP vessel as
described in Part I. See Figure II.B.4.2 for the cost of
operations of this vessel and Figqures II.B.4.3, II.B.4.4 and
IT.B.4.5 for the other vessels -zonsidered in the analysis.

The variation in unit costs for landing Balistes with
different commercially attainable catch rates and different
values for vessels utilized are shown in Figurzs II.B.4.6 and
IT.B.4.7. Clearly, the used vessel with a refrigerated sea
water system offers the opportunity for the most cost effective
operation. '
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: : - Figure fI.B.4.2
COUNTHRY : nE A g
CATCH STORAGE: FEGRIG. SEA WATER

$475.000 (USED)

VESSEL COST:’

Catch Rate: Tons/HR ] 1.25 ; 1.0 } 0.75 ! 0.5
Trips/Year | 50 | 40.9 | W 21.4
Days/Trip i “s5 | 5.5 | 706 ' 10.5
Days at Sea/Year ‘ 25 | 225 .25 ! 225
Days Fishing/Year 200 204.5 209.3 | . 214.3
Tatch: Balistes ' 3,000 | 2,454.9 1,883.7 | 1,285.8
Other (8%) | 20 | 1963 | 1507 | 1029
Total (tons) 3,240 2,650.3 | 2,04.4 |- 1,388.7
Ice: WT/ymar (tons) - - ' - i -
Price $/ton - - N [ -
Cost/Year § - .] - - ? -
Puel:  Gal/HR 15 15 15 15
Gal/¥R | 8000 | e1,00 | eneeo | e1oee
Price S$/GAL 1.22 1.22° .22 | 1.22
. Cost/Year § 98,820 98,820 98,820 | 98,820
*Oils: 8% Fuel | 7,906 7,906 7,96 | 7,906
*Gear Cost: $/year 57,000 58,283 59,650 | 61,076
*Insurance: 3.5%(DW)s 16,625 16,625 16,625 E 16,625
“Fishing License $/YR | 2,06 | 2,06 | 2.00 I 2,016
“Port Taxes $/YR 171 | 7 17
“Maint.% Repair: $/YR 40,375 0,375 | 40,335 | 40,375
“Crav Expenses $/YR 12,000 | .12 000 | 12,00 | 12,00
Total Operating Exp./Yr 234,913 - | 23,19% | 227,33 | 238,989
Crew Cost $/YR 85,920 80,023 | 73,864 | 67,407
Total Oper. B + Crew SR | - 320,833 |, 316,218 | 11,427 | 306,396
Administrative Exp.snR | 12,833 | 12,649 { 12,457 | 12,256
Capital Cost (FIRST YR, §) ! 226,944 226,544 | 226,944 | 226 o4
TOTAL COST (S) | 60,610 sss,a12 | 550,828 | sas,s5s6
Value of other Figh S/YR 172,800 141,336 | 108,504 | 74,088
Total Cost of Balister S/YR | 387,810 | a14.476 | 42,224 | 471,508
Cost  of Balistes s/_zg:_J 1203 | 1es0 | 208 | 36.7
cﬂg;l 5.8 7.5 05 | 164
_¢/XG_ , 12.7 16.6 23.1 ' 36.0
Dalasis/kg | 0.051 | o.066 | 0.002 | 0.144

*Items Included in Total Operating Expenses
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Figure II.B.4.3

CATCH SYORAGE: RETRIG. SEA

YLTER

VESSEL COST:

$675,000 (NEW)

|
Catch Rate: Tons/HR i

1.25 ! 1.0 g 0.75 0.5
Trips/Year E 50 I 40,9 | 31.4 {214
Days/Trip | as | ss 1 a4 10.5
Days at Sea/Year ; 225 i 225 i 225 ‘ 225
Days Fishing/Year 200 204.5 E 209.3 i 214.3
Catch: Dalistes 3,000 | 2,454 | 1,883.7 |+ 1,205.8
Other (8%) 1 20 163 | 1507 1 1029
Total (tons) | 3,20 | 2,650.3 @ 2,034.4 | 1,38A.7
Ice: WT/year (tons) : - i - i - ' -
Price $/ton [ - [ - - ' -
© % Cost/Year § ' ! - - - ; -
Fuel: Gal/HR | 15 15 15 ! 15
Gal/YR | 81,000 81,000 6,000 | 81,000
Price $/GAL 1.22 1.22 1.2 | L2
. Cost/Year $ 98,820 98,820 ;| 89,620 | 98,820
*0ils: 3% Fuel 7,96 | 7,96 | 7,96 | 7,906
*Gear Cost: §/year 57,000 58,283 59,650 61,076
*Insurance: 3.5%(DW)§ 23,625 23,625 23,525 23,625
*Fishing License $/YR 2,016 2,016 2,006 | 2,06
*Port Taxes $/YR 1711 171 ! 171 } 171
*Maint. & Repair: S/YR 37,125 37,128 : 37,125 5 37,125
*Crew Expenses S$/YR 12,000 l . 12,000 i 12,000 ! 12,000
Total Operating Exp./¥r 238,663 239,946 ‘ 241,313 ; 242,739
Crew Cost $/YR 85,920 80,023 | 73,864 | 67,407
Total Over. Bxn + Crew S | - 324,583 9,969 | 35,17 | 310,146
Administrative Exp. $/YR [ 12,983 12,799 12,607 E 12,406
Capital Cost (FIRST vr. §) | 322,500 | 322,500 | 322,500 ! 322,500
_ TOTAL COST (5) 660,066 | 655,268 : 650,284 : 645,052
Value of other Fish §/VR 172,800 41,33 | 108,504 | 74,088
Total Cost of Balistes S/YR | 487,266 513,932 | 541,780 i 570,964
Cost of Balistes §/ Ton | 1624 | 20,4 | 2876 | a4
¢/ta 72 | 93 | 128 | 198
oxe | 5.8 | 2. | 2s.2 BEREN:
Dlasis/xg | 0-064 | 0.082 ' 0.3 L 0.174

*Items Included in Total Operating Expenses
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Figure II.B.4.4

CATCH STORAGE: ICD -

VESSEL COST:

$400,000 {USED)

Catch Rate: Tons/HR | 1.25 | 1.0 0.75 0.5
Trips/Year | 50 40.9 | 31.40 21.4
Pays/Trip i 4.5 .55 | 7.6 | 10.5
Days ai Sea/Yesar ‘ 225 i 225 - i 225 | 225
Days Fishing/Year i 200 i 204.5 209.30 ; . 214,33
Catch: Balistes | 3,000 24560 | 1,883.70 | '1,2e5.8
Other (8%) ! 240 | 1963 | 1507 | 102.
Total (tons) 3,20 | 2,650.3 | 2,034.4 | 1,308.7
Ice:  WI/year (tons) 3,888 | 3,180 2,44 | 1,606
Price $/tor ! 21.2 E 21.2 | 21.2 ? 21.2
Cost/Year $ 82,426 67,46 | 51,749 | 34,047
Fuel: Gal/HR | 14 14 14 | 14
Gal/YR | 75,600 | 75,600 75,600 | 75,600
Prica $/GAL | .22 L2 | L2 | L2
. Cost/Year § | 92,232 | w222 | w22 | s
*Oils: 8% Puel | 6594 | 6,5 6,59 | 6,594
*Gesr Cost: $/year 57,000 58,283 59,650 | 61,076
*Insurance: 3.5%(DW)$ 14,000 14,000 14,000 | 14,000
*Pishing License $/YR | 2,016 2,06 | 2,06 | 206
*Port Taxes $/YR 17 171 Sm | an
"*Maint s Repair: S$/YR 34,000 © | 34,000 3,000 | 34,000
*Crew Expenses $/YR 12,000 12,000 ! 12,000 | 12,000
Total Operating Exp./¥z 300,439 | 286,712 [,3721412 | 256,136
Crew Cost $/YR | esom oo | sne0 | erap
Total Oper. B + Crew §/® 386,359 !266,735 | 346,276 | 23,543
Administrative Exp. $/YR 1 15,454 ! 14,669 13,851 ; 12,942
Capital Cost (FRST yR. §) | 190,11 [lel,111 | 191,11 | 101,111
TOTAL COST () | 592,924 |s72,515 | ss1,238 ! 527,596
Value of other Pish S/YR 172,800 1341,336 108,504 ? 74,088
Total Cost of Balistes S/YR | 420,124 54;1.179 442,734 | 453508
Cost of Balistes S/ TON , 140.00 175.7 235.0 ! 352.70
¢/LB 6.25 7.8 0.5 | 159
¢/XG 13.75 17.3 2.0 | 34.60
balasixg | 0.085 | o0.065 |  0.002 0.139

*Items Included in Total Operating Expenses
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Figure II.B.4.5

CATCH STORAGE: h{mos)

VESSEL COST:

$600,000 (NEW)

!

Catch Rate: Tons/HR 1.25 ! 1.0 i 0.75 .l 0.5
Trips/Year i 0 | 40 i s 1 a4
Days/Trip o5 | oss L g | 10.5
Days at Sea/Year | 25 1 w5 | s | s
Days Fishing/Year 20 | 2005 | 209.3 # 214.3
Catch: Balistes 3000 | 2,454.0 | 1,883.7 | Lass.e
Other (8%) 240 i 196.3 |  150.3 E 102.9
Total (tons) 3,240 2,650.3 | 2,04.4 | 1,388.7
Ice:  WT/year (tons) 3,888 3,180.0 | 2,441.0 | 1,606.0
Price $/ton | 21.20 ‘2.20 | 21.20 21.2
Cost/Year § | 82,426 67,46 | 51,749 34,047
Fuel:  Gal/HR | 14 14 | 14 | 14
Gal/¥R | 75,600 75,600 | 75,600 | 75,600
Price $/GAL 1.22 L2 122 1.22
. Cost/Year $ 92,232 92,232 | 92,232 92,232
*0ils: 8% Pual 7,379 - | 229 | 2,39 | 7.7
*Gear Cost: $/year 57,000 58,283 59,650 | 61,07
*Insurance: 3.58(DWV)$ | 21,000 21,000 | 21,000 | 21,000
*Pishing License S/YR | 2,016 2,006 | 206 | 2,06
*Port Taxes $/YR | m | | 17
" *Maint.s Repair: $/TR | 33,000 33,000 | 33,000 | 33,000
*Crew Expenses $/Y% , 12,000 12,000 i 12,000 { 12,000
Total Operating ¥xp./¥r | 307,224 293497 | 279,197 | 262,921
Crew Cost $/7R 85,920 80,03 | 73,864 | 67,407
Total Oper. D@+ Crew §¥R | 393,144  |.373,521 | 353,061 | 330,328
Administzative Exp.s/ym | 15:726 14,941 14,122 | 13,213
Capital Cost (PIRST YR, §) | 286,667 286,667 | .286,667 | 286,667
ToTAL COST ($) 695,537 | 675,129 | es3,850 | 630,208
Value of other Fish S/YR 172,800 141,33 | 108,504 74,088
Total Cost of Balistes s/yr | 522737 533,693 | 545,346 556,120
Cost of Balistes /| 172 | 275 | 205 422.5
/LB 7.8 9.7 | 129 1 193
oG 17.1 2.4 | 284 | 425
palagia /g | 0.068 | o.086 | o0.14 |  o0.170

*Itams Included in Total Operating Expenses
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Figure II.B.4.6
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THE GAMBIA
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TABLE II.B.4.8
SUMMARY OF BASIC INFORMATION: The Gambia

Ice Cost (Feb 1983):
Manufacture Cost at NFE: 53 DAL./Ton = $21.20/Long Ton

Diesel Fuel (Feb 1983): 0.8 DAL./Lit.= $ 1.22/U.S. Gallon
(Tax Free for Country Regitry Vessels)
Regular Cost

Port Taxes, Banjul: Private Mooring 15 DAL/Month
Freshwater 13 DAL/Month
Assumed Cost: Private Mooring plus 25,000 Gals. Water/year

Crew Cost

Captain: U.S. National $3,400/month + $6/Ton = $40,800 + bonus
Engineer: 700 DAL/Month + share of bonus 3,360 + bonus
Mate: 550 DAL/Month " " " 2,640 + bonus
Asst. Eng.: 350 DAL/Month " " n 1,680 + bonus
Cook: 250 DAL/Month " " " 1,200 + bonus
Deckhands (4): 200 DAL/Month " " " 3,840 + bonus

Bonus shared by Local Crew: $4/Ton $53,520 + bonus

Total Crew Cost = $53,520 = $10/Ton

Subsistence Allowance

Total of $12,000/yr allowed to provide for local
crew costs plus, travel, transport and living
allowance for captain.

Fishing License

60 DAL/GRT for vessels over 400 HP
30 DAL/GRT for vessels less than 400 HP

$24/GRT
$12/GRT

Fish Pricés (Value of By-catch during directed Balistes fishing)

Average price received by NFE for exported food fish
(Lady Fish, Croaker, Snapper, Shrimp, Sole, Lobster, etc.)
= $720/long ton.
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The basic information and assumptions noted in Table II.
B.4.8 were developed based on discussions with knowledgedble
people in the government and private sector concerning local
costs of operations and administration of fishing vessels.

5. Financial Model of Enterprise in The Gambia with
Intearated Directed Balistes Fisheries and Processing
Plant Operation

The financial model of an enterprise in The Gambia with an
integrated directed Balistes fisheries and processing plant
operation is presented below.

As discussed previously, thetdirected fisheries operation
utilizing the used vessel with a refrigerated sea water system
{See Figure II.B.4.2) offers the oppcrtunity for the most cost
effective operation. It is assumed that the fisheries operation
will successfully catch 1.25 tons of fish an hour resulting in
3,000 tons of Balistes annual production with a by-catch of
higher value fish worth $172,800 as presented in the calculations.
(Mo value was determined for the amount of Balistes excess to
the 2,700 tons utilized in calculations of the model processing
plant operation.)

The total costs of the directed Balistes fisheries opera-
tion were initially calculated on the basis of operating as
an independent, self-sufficient fishing operation. However, with
an integrated Balistes fisheries and processing plant, the cost
of the vessel and its operations will be considered as part of
<he full enterprise.

Therefore, based on financial data presented in the models
for a directed Balistes fisheries. and for the processing plant,
the establishment of an inteqrated Balistes fisheries and
processing plant is projected to have costs in inveutment cap-
ital and annual overations with income from product 3ales as
follows:

Financial Model of Enterprise with Integrated Balistes
Fisheries and Procassing Plant

Investment Capital Costs

Vessel $ 475,000
Processing Plant 1,051,704
TOTAL $1,526,704
Annual Operations Costs

Vessel $ 320,833
Processing Plant 471,055
TOTAL $ 791,888
Annual Income Product Sales '

Dried Fish Cakes § 522,340
Frozen Fish Blocks 575,444
Fish Silage 218,940
High Value Fish 172,800

TOTAL $1,489,524



- 79 -

Based on an assumption that if it were necessary to
finance all the investment capital and the appropriate invest-
ment and tax incentives were in place, a projected pro-forma
statement of income and expenses for the first year of opera-
tion of tk< enterprise could be as presented below:

Pro-Forma
Statement of Income and Expenditure

Income
Sales:
Dried ¥ish Cakes $§ 522,340
Frozer. Fish Blocks 575,444
Fish Silage : 218,940
High Value Fish 172,800
Gross Income $1,489,524
Expenses
Vessel operations $ 320,833
Processing_plant operations 471,055
Interest (1) 229,005
Total Expenses $1,020,893
Net Income from Operations $§ 468,631

(1) 15% of total capital investment ccsts of $1,526,704.
It is likely that more concessional interest rates
would be available.
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6. Feasibility of Private Sector Involvement in Development
of Balistes Fisheries

The only locally owned industrial private enterprise capable
of undertaking the ha-vesting and processing of Balistes product
is the National Partnership Enterprises, Ltd. (NPE). As pre-
viously noted, the company's activities involve the operations
nf about 250 canoce fisherman and has recently expanded operation:
through the purchase of an FAO trawler to initiate demersal fisk-
ing operations.

The NPE was incorporated in 1974. It is a private company
that specializes in the catching, processing and marketing of
seafoods. The NPE is fully locally owned and its managing
director is Mr. 0. B. Conateh. Mr. Conateh had acquired sub-
stantial experience in fisheries activities prior to his
establishment of the NPE by serving as marketing manager of the
Japanese/Gambia government joint venture fisheries orgauiization
(The Gambia Fisheries Ltd.) that was involved in the processing,
freezing and export of fish and shrimp.

The NPE was established in 1974, in order to f£ill the vacuum
left by the withdrawal of the Japanese in the exploitation of
the fisheries resources of the Gambia and, at the same time,
provide a commercial outlet for the catch of the numerous
artisanal fishermen.

Prior to April 1980, NPE sold all its catch of high value
shrimp and fish (mainly sole) to the FMC which processed the
catch for export. However, with the collapse of the FMC, NPE
established its own small processing plant and negotiated direct
export sales to Senegal and European markets.

Recently, NPE began orerations at its new and enlarged
processing factory complex. Its new factory complex provides
the NPE with its own in house capabilities including processing,
packing, freezing and cold storage facilities. The new factory
was financed by the Gambia Commercial and Development Bank and
the Central Bank of the Gambia and the plant's equipment and
facilities include the following:

(a) éix 50 TON COLD STORAGE ROOMS
Room: length 9.60m: width 5.80m; height 3.15m;
Room temperature - 25°C
Current actual average capacity utilization is
rated at about 40%

(b) 1 x 15 TON CHILL ROOM-
Room: length 4.80m; width 4.65m; height 3.15m.
Room Temperature 0°C
Current actual average capacity utilization is
rated at about 35%
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(c) 1 x 75 TON PLATE FREEZER
Room: Station Area 1.55m x 1.12m.
No. of Stations - a
Actual Freezing Capacity utilization =
5.4 tons per 24 hour.

(d) 1 x 5 TON BLAST FREEZER
Capacity divided into 4 six hour cycles per day.

(e) 1 x 15 TON FLAKE ICE MACHINE
Capacity is unominal; actual production is rated at
about 10 Tons per day in tropical areas. The Machine
is complemented with an ice store.

NPE's processing operations utilizes marine fin fish,
shrimp and lobster.. Fish is collected by trucks from open
beaches at Gunjur, Brufut and Kartong {along the Atlantic Coast)
and shrimp from Ten-“aba, Faraba, Pirang and Mandinary by road
along the South Bank, and by out-board driven canoces from Albreda
Tubakolong and Dog Island on the North Bank of the River Gambia.

The fish are caught by artisanal fishermen and supplied year
round without much seasonal variations in catch. Sole, Barracuda
Catfish, Cassave and lower grade demersal fish are caught all vea
round. Lady-fish is available mainly between July and December
and Grouper mainly between January and June.

NPE's catch landings for fish (all types), shrimp and lob-
ster, porojected for the first five years of operating the new
factory are stated below (in tuns):

Fish Shrimp Lobster
1982/83 2,841 482 35
1983/84 3,450 636 43.5
1984/85 3,600 685 53.5
1985/86 4,200 775 55
1986/87 4,875 790 62.5

NPE indicates that it has received numerous firm export
orders which previously it had not been able to pursue because of
lack of processing and cold storage capacity. Now, however, it
has a growing capability to serve exis*ting export markets for
large quantities of the Company's products in France, U.S.A., U.K
Belgium and in several West African countries.

Now, NPE seeks an adequate supply of seafood to fully
utilize its plant capabilities. NPE current fishing arrangements
provides the company with a profitable volume but not as much
as would be possible if its operations were complemented with
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fishing trawlers. With only one very small trawler now just
beginning operations, “he NPE views that it is obtaining less
~than the most profitable level of operations possible.

Mr. Conateh has indicated a definite interest in NPE
participating in =z joint venture to harvest available Balistes
resources and process innovative fish products for local and
export markets. He believes that there is a market for the
production of improveda dried fish products in the inland popu-
lation areas of the Gambia ani in other countries in West Africa,
expecially during "The Hungry Season". Also, there were several
small individual entrepreneurs in the Gambia who expressed a
desire to locally market such products as such products would
beccme available.

However, Mr. Conateh indicated that his priority interest
was in obtaining a2 larger trawler vessel to provide NPE with
greater throughput cf traditional high value species fish. He
recognized there is an unmet market demand for such products and
wishes to initially develop such operations to service NPE's
existing financial commitments and to generate new capital for
further development.

Mr. Conateh expressed the intearest to utilize gsuch . larger
trawler vessel for experimental Balistes fishing operations in
order to determine obtainable catch rates. He understands that
such data would help determine actual landed cost of Balistes
and provide raw material for marketing. Based on the develop-
ment of his present plans, he would be willing to undertake an
integrated targeted Balistes fisheries and. processing plant
operation in order to develop non traditional products for local
export markets.

The economic feasibility of Mr. Conateh utilizing a larger
trawler vessel as he proposed was examined by the America's
Development Foundation team. Economic projections were under-
taken which confirmed the merits of such an operation. The team
was most impressed with the capabilities of Mr. Conateh and his
NPE management team. Their high level of motivat.ion and capa=
bilities suggest that with financial and technical support they
will succeed in their present and future plans. These favor-
able observations of Mr. Conateh's company were confirmed in
discussions with both private and government sources.

7. Government Support for the Private Sector

The government of the Gambia through a range of pclicy
actions has demonstrated its significant support to develop-the
country's national capabilities in fisheries to meet the nutri-
tional needs of its people and to increase fisheries export.


http:motivati.on
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Investment and financial incentives are available from the
Development and Central Bank of The Gambia and have been
previously utilized by the NPE. Overall, the Gambia is open

to private enterprise and relatively unencumbered by complex
investment, import, tax or labor regulations. It has a liberal
investment climate as reflected in the Development Act and there
are no specific regulatiovns concerning minimum local equity parti-
cipation and there are instances of majority foreign ownership

(as Seaqull fisheries which is 51% owned by Ghanians).

The government has given encouragement to private sector
activities to help it develop its industrial fisheries, especially
in light of the intrecduction of its 200 mile exclusive economic
zone. As a result of his previous accomplishments, Mr. Conateh's
company has the full support of the appropriate government de-
partments. They have indicated an interest and willingness to
support NPE in further expansion of its activities in fisheries.

The government of the Gambia was extremely interested in the
opportunities to utilize Balistes fisheries to produce products
for the nutritional needs of its people especially during the
"Hungry Season" as well as provide fisheries production for export
markets. The government was most supportive of Mr. Conateh's
interests to increase Gambia's catch of high value demersal fish
species for export to generate increased foreign exchange earnings

8. Conclusions

1. There exists adequate Balistes resources together with
underutilized high value fisheries resources within the Gambia's
fisheries limits. There is a potential catch of an additional
125,000 tons of Balistes from the northern stocks. Also, at the
present time, there are no significant landings of demersal fish
by industrial vessels in the Gambia. The offshcre Gambia re-
sources remain virtually unharvested by Gambian nationals.

2. There exists a major need to develop Gambia's demersal
fisheri-s to provide for the country's local markets and for ex-
port. There exists a special need for increased supplies of curec
fish of improved quality to serve the needs of the rural inland
population areas of the country. )

3. There exists only one indigenous private enterprise
company, National Partnership Enterprises Ltd., having the
financial and management strength to undertake fisheries develop-
ment activitizs of the type of project under consideration.

Once NPE has indicated that it has progressed in its traditional
fisheries development activities, it would like to undertake
development oif zn enterprise with an integrated Balistes fisherie:
and processing plant operation.
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4. There exists strong government support for a private
sector fisheries development project involving National Partner
ship Enterprises and foreign private investors.

5. In order for NPE to meet existing commitments and
better develop a solid financial base of operations, it is
considered important that NPE be supported in its ongoing effor
to acquire an additional trawler vessel to prcvide additional
supply of high value fish to fully utilize existing plant capac
of NPE's new processing complex. At the same time, with the
prcduction of high value food fish for existing markets, experi
mental harvesting of Balistes could be conducted. Such an
experience would provide NPE with a financial base and experien
to take advantage of opportunities to catch Balistes and produc
non traditional fish products for local and export markets.

6. Local and intermational financial institutions should
be responsive to the interests of NPE to purchase a larger
trawler to engage in catching and vrocessing of high value mari
species of fish. As NPE gains financial strength from the
profitable cperations of svch a venture, it will then be prepar
as will other interested investors to develop a joint venture
to develor the opportunities identified in the integrated
balistes fisheries and processing plant model for The Gambia.
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C. SENEGAL

1. The Fisheries Situation

Senegal has a total continental shelf area of some 23,800
sq. km and a coastline of about 718 km. In the north, the shelf
is relatively narrow, extending some 35 km. from the coast, whil
in the south with its extensive river systems, the shelf extends
up to 125 km from the coast. The seascnal upswellings which
occur off the coast of Senegal give rise to some of the richest
fish stocks off the entire West African coast.

Total annual catch (1980) was 254,951 metric tons, (down fr
a high of 294,052 metric tons in 1978 having a value of approxi-
mately US$71,350,000. Estimated resource potential varies with
the srason from 1,220,900 metric tons in May to 691,800 metric
tons in September.

In 1979, Senegal exported 62,168 metric tons worth $80,006,
and imported 11,732 metric tons valued at $9,680,000. Therefore
Senegal is a net fish exporting nation. Considerable progress I
been made in expanding processing and cold storage facilities,
primarily for freezing shrimp and other high value species for
export, mainly to Europe. The majority of the tuna catch is
exported direct to France and landings allocated to local cannir
plants are insufficient to maintain much more than 50 percent
operating capacity.

The fishing indus%ry plays a significart role in the Seneg:
eccnomy, both as a supplier of food for domestic consumption anc
a source of foreign exchange. The value of fish I .oduction now
exceeds that of the crop of goundnuts, traditinnally Senegal's
most important commodity. Fish consumption is or. a national ave
age more than double that of all forms of meat. Its fish con-
sumption ranks among the highest in Africa and depends almost
entirely on local production. The pattern of consumption varies
markedly from region to region, being considerably higher in
Dakar, along the coast generally, and in the Senegal River Valle
than in inland areas. '

2. Structure of the Fisheries Sector

Fish for in-country cnnsumption is provided mainly by the
artisanal sector working from a number of large fishing centers
along the coast. 1In spite of the introduction of a growing numt
of modern fishing vessels, the traditional canoe fishing
(6,442 canoes in 1979) remains the most important sector of the

Senegalese fishing industry.
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In 1979, the industrialized sector of the locally based
fleet consisted of some 35 tuna vessels, 384 trawlers, 12
purse seiners and 15 gillnetter/handliners. The trawlers fish
mainly for shrimm and other high value demersal species along
the coast of Senegal and farther south. The medium sized
purse seiners exploit the abundant stocks of sardenilla. Pole
and line and purse seine fishing for tuna is a long established
activity in Senegal and significant quantities of tuna are still
taken by these methods.

Fishing agreements are in force which allow foreign vessels,
to fish Senegalese waters and either land their catch in Dakar
or transport it to their home port. Also, Senegal has negotiated
dgreement to allow its vessels to fish in the adjacent waters of
Mauretanis, The Gambia and Guinea Bissau.

Senegal usually obtains financial compensation from countrie:
with whom it signs bllateral agreements to fish in Senegalese
waters. For instance, it obtained CFA 2.5 billion from the EEC,
and CFA 2.3 billion from Smain. Also, these countries participate
in training and research programs, and 33 vercent of the fisher-
men aboard their vessels must be Senegalese.

Although Senegal, as other coastal states in the CECAF regio:
has national laws and bilateral agreements to limit and control
fishing activities in its waters, there is at present little
capacitv for effective enforcement.

3. PFisheries Infrastrucdture

Modern fishing vort facilities with adequate room for expan-
sicn are available in Dakar, as the result of recent World Bank
supported development. Vessel repair and maintenance facilities
are available for vessels un to 60,000 tons. There is good tech-
nical capability to support services.

Flight connections with Europe, the U.S., South America,
and African countries into Dakar, allow rapid delivery of spare
parts and supplies from these areas. Sea transportation util-
izing container cargo is available to worldwide destinations
from the port of Dakar.

The government provides a subsidy to reduce fuel costs for
both industrial vessels and artisanal canoces, and allows fishing
gear to be sold free of tax. In general, however, fishing costs
are reported to be high compared with vessels of other countries
fishing in the region. The government is encouraging th¢ expan-
sion of privately owned Senegalese companies to expand the fish-
eries activities and increase national production.
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4. Model for Directed Balistes Fisheries Overation

As discussed previously, considerable amounts of Balistes
are caught each year by trawlers and purse seiners fishing for
higher or more sought-after species. It is thought that such
by-catch fish from some vessels could be retained aboard and
landed with appropriate financial incentives providing such an
operation proved economic.

Another alternative would be to operate a directed fisheries
for Balistes from Dakar, working the concentrations south of
Dakar down to The Gambia and Casamance region. This fishery can
be expected to be seasonal, but be viable for a considerable part
of the vear, perhaps from April through November, following the
movement of the warm front (See Figure II.C.4.1)

Sea bed features indicate that very little of the area be-
tween 20 and 100 meters depth is unsuitable for bottom trawling,
altkough large areas require careful working and appropriate
bottom gear. Trawls may be rigged to avoid hard ground contact
since Balistes are usually found above the sea bed.

The model for a directed Balistes fisheries operation is
based upon the utilization of a used 78ft. 415 HP vessel as
described in Part I. See Figure II.C.4.2 for the cost of oper-
ations of this vessel and Figures II.C.4.3, II.C.4.4 and II.C.4.5
for the other vessels considered in the analysis.

The varia%ion in unit costs for landing Balistes with
different commercially attainable catch rates and different
values for vessels utilized are shown in Fiqures II.C.4.6 and
II.C.4.7. Clearly, the used vessel with a refrigerated sea
water svstem offers the oppmertunity for the mnst .ost effective
operation.

The basic information and assumptions noted in Table II.
C.4.8 were developed based on discussions with knowledgeable
people in the government and private sector oncerning local
costs of operations and administration of fishing vessels.

5. Financial Model of Enterprise in Senegal with Integrated
Directed Balistes Fisheries ahn- Processsing Plant Operation

The financial model of an enterprise in Senegal with an inte-
grated directed Balistes fisheries and processing plant operation
is presented below.

As discussed previously, the directed fisheries operation
utilizing the used vessel with a refrigerated sea water system
(See Figure II.C.4.2) offers the opportunity for the most cost
effective operation. It is assumed that the fisheries operation
will successfully catch 1.25 tons of fish an hour resulting in
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Figure II.C.4.1
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COUNTRY: SENEGAL (DAFAR)
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Figure II.C.4.2

CMTCH STORAGE: R.S.W,

VESSEL COST:

$475,000 (USED)’

Catch Rate: Tons/HR ! 1.25 ! 1.0 6.75 ? 0.5
Trips/Year | a8 | w0 i 313 b 218
Days/%rip | s I s | 2.6 Lo
Days at Ses/Year ' l 240 i 240 i 240 i 240
Days Iishing/Year 192 200 ! 208.7 }-‘m.z
Catch: Balistes 2,880 2,400 | 1,878.3 | 1,309.2
Other (84%) 204 | 192 | 1503 | 1049
Totil (tons) | 3,110.4 | 2592 | 20286 | 1,413.9
Ice: WT/year (tons) - i - | - | -
. Price $/ton - I - - 7:_ -
" Cost/Year $ - - - i -
Puel: Gal/HR 15 15 ! 15 ' 15
Gal/YR | 86,400 | 86,400 | 86,400 ! 86,400
Price $/GAL | o | om | om | om
i Cost/Year § | geso | 66528 | 66,528 | 66,58
[Olle: 83 ruel | sz | sz sam | s
*Gear Cost: $/year 60,800 63,333 66,088 | 69,097
*Insuranca: 3.5 (W s 16,625 16,625 b 16,625 E 16,625
*Pishing License $/YR | 2,100 | 2,100 2,100 | 2,100
*Port Taxes $/YR 5,400 | 5,400 5,390 l 5,300
SMaint.¢ Pepair: $/YR 40,375 | 40,375 40,375 | 40,375
"Crew Expenses $/YR 12,000 | .12,000 | 12,000 | 12,000
Toeal Operating Expu/¥r | 20015y | 311699 | 214,338 | 217,347
Crew Coet 5/Yn a0 | 6320 | so4ss | 74,339
Total Oper. P+ Crew SR g0 |, 296,203 | 204,824 | 291,686
Administrative Pxo.$/¥R | 12,018 Il _11,012 1,79 | 11,667
Capital Cost (PIRTE VR, S) 226,944 | 226744 | 226,944 1 226,944
TOTAL COST (,: , 539,416 536,655 | 533,561 | 530,317
Value of other Pigh SAR 165,888 | 138080 | 108,206 | 75,384
Total Cost of Balistes SR | 373,523 298,279 | 425,345 | 454,53
Cost of Baliscgs_;_[_'ﬂ_}l’ 129.7 166.0 | 22.5 | s
ests | s 2.4 | 10.1 | 1s.5
yze | 129 | 163 | 222 R
e | w2 1 a9 | 6. | 1024

*Items Included in Total Operating Expensas
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COUNTKY: SENEGAL (DAKAR)
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CATCH STORAGE: R.S.W.

VESSEL cost: $675,000 (NZW) 300c£a/s
Catch Rate: Tons/HR | 1.25 | 1o 0.75 s
Tripa/Year _— 40 | . 31.3 . 2.8
Days/Trip s | | 7.6 I
Days at Sea/Year |- 240 | 200 20 | 240
Days Pishing/Year 192 200 208.7 f |218.2
Catch: Balistes | 2,880 | 2400 T 1,878.3 | 1,300.2
Other (81) | 230.4 92 | 1503 | 1047
Total (tons) 3,110.4 2,592 2,08.6 | 1,413.9
Ice: WT/year (tons) - - { - ; -
Price $/ton - - | - Po-
~" Cost/Year $ - [ - |- -
Fuel: Gal/mR 15 T 15
Gal/YR T 86,400 | 86,400 | 86,400 | 86,400
Prica $/GAL 0.77 0.77 | o7 | om
. Cost/Year § 66,528 66,528 | 66,528 | 66,528
*Oils: 8% Puel | sz 5322 | 5,322 | 5,322 |
*Gear Cost: $/year 60,800 63,333 | 66,088 69,096
"Insurance: 3.5%(DMW)$ 23,625 23,625 | 23,625 | 23,625
*Pishing Licenss $/YR l 2,100 2,100 } 2,100 l 2,100
*Port Taxes $/YR 6,500 6,400 | 6,300 - | 6,300
*Maint-¢ Repairs §$/YR 37,125 ] | 37,125
:Sf“ Expanses $/YR | 12‘0007'.' | ! 12.000
Total Operating Exp./¥Yr ., |-.214,000% 71| 216, | 222,097
Crew Cost 5/¥R 91,304 . ' 74,339
Total Coer. B + Crew $ | 305,304 +302,553 | 299,574 296,436
Administrative Exp. §/¥R 12,212 12,102° 11,982 11,857
Capital comt (FreT vm, & | 32500 322,500 [ 322,500 | 322,500
20TAL COST ($) 640,016 637,155 | 634,057 | 630,793
Valus of other Pish $/YR 165,888 138,240 | 108,216 ’ 75,384
Total Cost of Balistas §Am | 474,128 498,915 | 525,841 | ‘sss, 409
Cost of Balistes S/ Tov | 164.6"" ‘_ztﬂ& ! 279.9 l 424.2
¢/zs_ | W3 g 12.5 | 18.9
exe | _agait T 0, 27.5 | a9
e | amsiil 2 | g | 1250

*It. ns Included in Total Oporltinq.:xncnl-l
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Figure II.C.4.4

SENEGAL (DAKAR)

CATCH STORAGE: 1tn

VESSEL COST:

$400,000 (USED)

Catch Rate: Tons/HR ! 1.25 ! 1.0 0.75 ! 0.5
Trips/Year | 48 ' 40 | . 31.30 i 21.80
Days/Trip s | .6 1 7.8 | 11.00
Days at Sea/Year ‘ 240 240 { - 240 i 240
Days Pishing/Year 192 200 l ©208.70 ;" 218.2
Catch: Balistes 2,880.0 2,400 | 1,878.30 | 1,309.2
Other (84) | 230.4 | 192 | 1s0.3 e
Total (tons) | 311004 2,502 | 2,028.5 I 1,430
Ice: WT/year (tons) ‘] 3,732 3,110 2,434 { 1,697
Price $/ton 40 40 40 ! 40
" Cost/Year s 149,280 | 124,400 | 97,360 | 67.880
Puel: Gal/uR w | 14 14 | 14
Gal/YR | 80,640 80,640 80,640 | ©0,640
Price S/GaL 0.77 0.77 0.77 0.77
'_ Cost/Year § | 62,093 62,093 | 62,093 62,093
"Oils: 8% Fuel ! 4,967 1,967 4,967 4,967
*Gear Cost: $/year 60,800 63,333 | 66,088 69,097
*Insurance: 3.5%(nw)s 14,000 14,000 14,000 | 14,000
“Pishing License s/yR | 2,100 2100 | 2,100
"Port Taxes $/YR 6,400 6,200 5,90 | 5,600
*Maint-¢ Repair: $/¥r 34,000 24,000 | 34,000 | 34,000
"Crew Expanses $/YR 12:000_|"2i3,00007 | * 12,000 | 12,000
TOtal Operating Exp./¥r:| s gl 395808 | - 20, 508 271,757
Crew Cost $/¥r 91,304 | 86,120 | ao.436 4,339
Total Oper. Bxn + Craw SR | . 436,944 |, 309,213 | 378,994 { 346,076
Administrative Exp. $/¥R 17,478 ) 16,368 ; 15,160 J 13,843
Capital Cost (FIRST YR. §) 195111 | 191,111 191,111 f 191,111
TOTAL COST ($) | 654,533 | 616,652 | 585,265 | ss1,030
Valus of other Pish $/VYR " 165,888 | 138,280 108,26 | 75,38
Total Cost of Balisvas /YR | 479,645 | 478,412 477,049 | 475,646
Cost of Balistem $/ 1o | 1555 _19a.4 25400 | 363.3
/L | gy GO 1.3 | 16.2 i
7c[5§4, ';='i”1éﬁ3':f;-ig.s c24.9 | 35,7
ixe | aeei | 4 | 74.8 | 107.0

*Items Included in Total Opc:aunq'xqunul
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Figure II.C.4.5
COUNTRY: SENEGAL (DAKAR)
CATCH STORAGE: ICED
VESSEL COST: $600,000 (NEW)
Catch Rate: Tons/HR g 2.36 l 1.0 0.75 ! 0.5
Trips/Year i 48 { 40 ‘ 31.30 g 32.8
Days/Trip ! 5 l ‘€ i 7.66 ; 11.0
Days at Sea/Year - | 240 240 240 | 240
Dayn Pishing/Year ! 192 200 . 208.7 " 218.2
Catch: Balistes 2,880.0 | 2,400 | 1,873.3 l'1,309.2
Other (8%) | 23004 | 192 150.3 | 104.7
Total (tons) 3:110.4 | 2,592 2,028.6  [1,413.9
Ice: WI/year (tons) 3,732 30 | 2,43 1,697-
Prica $/%on 40 [ 40 l 40 ! 4n
~ Cost/Yeur § | 149,280 120,400 ! 97,360 | 67,880
Pual: Gal/HR 14 ) '14 14 i 14
Gal/YR 80,640 80,640 69,640 80,640
Price $/GAL 0.77 0.7 | 0.7 | 0.7
* Cost/Year $ 62,093 62,003 | 62,003 | 62,003
*Oils: 8% Puel | . oo 4,97 | 4,56 I 4,967
*Gear Cost: $/year 60,800 63,333 66,088 | 69,096
*Ingurance: 3.5%(DW)S 21,000 21,000 21,000 | 21,000
*Pishing License S/YR | 2,100 | 2,000 | 2,100 | 2,100
.*Port Taxes $/YR 7,400 7,200 | 6,900 6,600
*Maint.¢ Repair: $/YR ‘| 33,000 -33,000 | 33,000 © 33,000
*Crew Expenses $/YR 12,000 - 12,000 :© |[.12,000 . 12,000
Total Operating Exp./¥r |352,640, - :- 13299957571/ 305, 508 278,737
Craw Cost /¥R 9 86,320 | o ane | 74,339
Total Oper. Bn + Crew /¥  :}443,944 |4l6,113 {385,994 353,076
Administrative Exp.s/yr | 17,758 16,644 l 15,440 | 14,123
. Capital Cost (FIRST YR, ) | 286,667 |206,667  |286,667 185,667
TOTAL COST ($) 748,369 79,424 |68s, 101 l653,866
Value of other Fish $/¥R 165,888 138,280 108,216 | 75,384
Total Cost of Ealistas S/yR |582.481 81,144 579,885 578,482
Cost of Balisteam S/_‘!!!L,__zﬂdf 242.1 ’ 308.7 l 441.8
¢/Ln 9.0 0.8 | 13,8 | 19.9
¢/xe_ | 19.9 2.8 | 30.3 | 43,4
/xe_ | s9.6 7.3 91.0 | 130.2

*Items Included in Total Operating Expansas ‘
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Figure II.C.4.6

SENEGAL(DAKAR )
Cost of landing Balistiea

® Ice storage: $600,000 vessel
+ Ice storage $400,000 vessel
© RSW $675,000 vessel
* RSW 3475,000 vessel

05

SENEGAL(DAKAR)

0.75 1.0
Catch Rate: Tons/houx

Figure IT.C.4.6

Effect of Vessel cost on Cost
of landing Balistes for
catch rate 1,25 tons/hr

-

/

/

| 3 i

300

400 500 600 700

vessel .cost: thousands of dollars
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TABLE II C.4.8
SUMMARY OF BASIC INFORMATION: Senegal (Dakar)

Exachange Rate (Feb. 1983) 300 cfa/3

Ice Cost (Feb. 1983) 12,000 cfa/Ton $40/Ton

$0.77/U.S. Gal.

Diesel Fuel 61 cfa/liter

Port Taxes (Dakar) 1% Landed Value of Catch

Crew Cost

The following are assumed, based on data and information provided
by CECAF:

Captain: U.S. National $3,400/month + $6/ton = $40,800 + bonus
Engineer: 90,000 cfa/Month + bonus 3,600 + bonus
Mate: 80,000 cfa/Month 4 bonus 3,200 + bonus
Asst. Eng:60,000 cfa/Month + bonus 2,400 + bonus
Cook: 55,000 cfa/Month + bonus 2,200 + bonus
Deckhands (4): 50,000 cfa/Month + bonus 8,000 + bonus

$60,200 + bonus

Assumed Total bonus $10/Ton

Subsistence Allowance:

For crew members: 900/16,000 cfa/month food + 4,500 transport
Total of $12,000 per year azllowed to provide for local crew
costs plus travel, transport and living allowance for captain.

Fishing License

7,500 cfa/GRT = $25/GRT

Fish Prices

Average price for fish exports between $600 - 800 per ton.
Assumed average value: $720/Ton (as for The Gambia)
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2,880 tons of Balistes annual production with a bv-catch of
higher value fish worth $165,888 as presented in the calcula-
tions. No value was determined for the amount of Balistes
excess to the 2,700 tons utilized in calculations of the model
processing plant operations.

The total costs of the directed Balistes fisheries opera-
tion were initially calculated on the basis of operating as
an independent, self-sufficient fishing operation. However, with
an integrated Balistes fisheries and processing plant, the cost
of the vessel and its operations will be considered as part of
the full enterprise.

Therefore, based on financial data presented in the models
for a directed Balistes fisheries and for the processing plant,
the establishment of an integrated Balistes fisheries and
processing plant is projected to have costs in investment cap-
ital and anrual operations with income from product sales as
follows:

Financial Model of Entervrise with Integrated Balistes
Fisheries and Processing Plant

Investment Capital Costs

Vessel $ 475,000
Processing Plant 1,051,704
TOTAL $1,526,704
Annual Operations Costs

Vessel $ 300,454
Processing Plant . 471,055
TOTAL s 771,509
Annual Income Product Sales

Dried Fish Cakes $ 522,340
Frozen Fish Blocks 575,444
Fish Silage 218,949
High Value .Fish 165,888
TOTAL $1,482,612

Based on an assumption that if it were necessary to
finance all the investment capital and the appropriate invest-
ment and tax incentives were in place, a projected pro-forma
statement of income and expenses for the first year of opera-
tion of the enterprise could be presented as follows:



- 96 -

Pro-Forma
Statement of Income and Expenditure

Income
Sales:
Dried Fish Cakes $ 522,340
Frozen Fish Blacks 575,444
Fish Silage 218,940
High Value Fish 165,888
Gross Income $1,482,612
Expenses
Vessel operations $ 300,454
Processing plant operations 471,055
Interest (1) 229,005
m
Total Expenses $1,000,514
Net Income from Operations $ 482,098

(1) 15% of total capital investment costs of $1,526,704
It is likely that more concessional interest rates
would be available.
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6. Feasibility of Private Sector Involvement In Development
of Balistes Fisheries

There exists a considerable number of industr-ul companies
which are engaged in the catching, processing ard marketing of
fish and fisheries products. These companies, practically all
based in Dakar, may be locally owned or mixed companies and in
many cases are operated by expatriate partners. These companies
mostly produce high value fish for export largely to European
markets. However, there is a fleet ¢f purse seiners which
catch sardinella mostly for African markets.

Throughout much of the year, considerable quantities of
Balistes are caught as a by-catch by both the trawler and purse
seiner fleets operating in Senegalese waters. It has been
estimated that about 10,000 to 15.000 tons of Balistes are dis-
carded from such vessels each year (i.e. about 1/3 total discards).

The America's Development Foundation team met with many of
the principal industrial fisheries companies in Senegal. These
companies, withcut exception, showed little interest in develop-
ment of a non-traditiomal fisheries to catch and process Balistes.
They confirmed their interests was in the production of high value
fish for export. Furthermore, they had keen interest in securing addij
tional vessels and equipment to increase their catch and processinc
capabilities. Also, there was one company which wished to di-
versify its operations and to produce, on an industrial level
improved whols smoked fish from sardinella and other species for
which they had identified significant demands in the African
markets.

The existence of larqge quantities of Balistes bv-catch offers
an opportunity for commercial supply of Balistes to support a
processing plant operation provided there was sufficient financial
inducement to vessels to handle, store and land the Balistes
by-catch.

The cost fiqures for landing Balistes from a directed fish-
eries operation offer a guide as to the maximum price appropriate
for a processing plant operation to purchase Balistes by-catch.
Discussions with s»veral of the companies indicated that interest
could be generated by vessels to land Balistes by-catch within
that cost figure.

There were no companies which expressed an interest to
participate in the processing of Balistes. The develcoment of
an enterprise to process Balistes would have to be found from
other sources of capital. The private sector companies with
which America's Development Foundation's team met included the
following: AMERGER, SURGEL, SAFCOP, SWCAS, AFRISEN and SODIPROMER
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7. Government Support for the private Sector

The government offers a range of investment incentives
supportive of private sector development of fisheries. Such in-
centives include tax incentives and subsidized fuel for Sene-
galese registered fishinag vessels. Alsc, there is favorable
maritime fishing credit programs to provide financing for pur-
chase of vessels and equipment for fisheries development. The
government 1s eader to obtain foreign investment and its 1978
investment code and the irdustrial tax free zone of Dakar offer
numerous incentives designed to stimulate =uch investments.

Discussions with government officials reflected a strong
interest in the private siector to develop utilization of Balistes
and other nonutilized fish specicwh available in Seneqal's waters.
The officials expressed special support for the development of
improved cured fish products of the type contemplated in the
proposed project to supply food needs of the rural inland popu-
lation areas of Senegal and other African countries.

g. CONCLUSIONS

1. There exists adequate Balistes resources within the
waters of Senegal for *the development of a directed fisheries
operation, orincipally to the south of Dakar and in the Casamance
¥ :gion.

2. There exists a significant amount of potential Balistes
raw material resources from the Balistes by=-catch of the existing
trawler and purse seiner fisheries fleet that is presently being
discarded at sea but which could be encouraged to be land~d for
a processing facility by aporopriate financial incentives.

3. There does exist a need for increased supplies of cured
fish oroducts to meet the food and nutritional needs expecially
of the rural inland population.

4. The existing fisherinss companies are principally in-
terested in the production of high value fish for export markets.
There was no evidence of any local interests in developing a
processing operation to produce Balistes products. Therefore,
it would be necessary to identify other local sources of capital
to establish such a processing facility.

5. There exists strong government support for private
sector activities to develop Seneqalese fisheries including the
utilization of Balistes. There was especially strong interest in
development of fisheries oprocessing technology to produce cured
fish products that nave extended shelf life to meet the food and
nutritional needs of the rural inland population.

6. The investment opportunities for the industrial process:
of fish into dried fish products produced for high value whole
fish involving minced fish technology for underutilized species,
for the African market needs to be brought to the attention of
potential jocal and foreign investors through investment
opportunity seminars and other communications.
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Appendix I

AMERICA’S DEVELOPMENT FOUNDATION

600 SOUTH LEE STREET, OLD TOWN, ALEXANDRIA, VIRGIMIA 22314, TELEPHONE (703) 836-2717

MARINE RESOURCES AND AQUACULTURE
DEVELOPMENT PPOGRAM

2merica's Development Foundation (ADF) is a U.S. non-vrofit, scientific
research, educational and econamic development instiwation. The Foundation
is organized to conduct, stimulate and accelerate research, develomment and
management of living aquatic rasources to assist countries to meet their
nutritive, eccnamic and social needs. Since marine resources and aquaculture
development is a camplex interrelationship between econcmic, environmental,
technical, sccial and cother factors, ADF offers a wide range of services
and resources, including: resources assessment and development; utilizatfon
of underexploited marine species; develcoment of fuel efficient vessel de-

signs and sail technology; training and educaticnal services; and vessel and
marine equipment support.

RESOURCE ASSESSMENT AND DEVELOPMENT

ADF provides technical cooperation in the evaluation and development of
physical, social and financial resources available for the execution of spe-

. cific projects. Evaluation of marine resources includes: exploratory fish-
ing programs; analysis of the magnitude and optimum sustainable yields of
available fisheries stccks; assessment of fisheries product processing, storage

. and marketing facilities; and environmental studies. ADF directly participates
in marine fisheries operations on a joint venture basis. Special technical
studies are conducted in the evaluation and’develcpment of aquaculture acti-
vities to improve intensive farming of marine and freshwater resources in-
cluding special fish species, shrimp, conch, oyster and other aquatic crcps.
Special support is given to small-scale systems which can appropriately be
utilized by poor artisanal fishermen.

UTILIZATION OF UNDEREXPLOITED MARINE SPECIES

Tn a world confronted with food shortages and serious over exploitation
in sare regions of several traditional cammercial fish stocks, a number of
important fish species remain underutilized. Many species such as sharks
and trigger fish represent potentially important resources for increased
fisheries production. Therefore, ADF actively promtes and develogs orojects
aimed at the most econcmic exploitation of such species. Specific activities
include the establishment of appropriate fishing operations and processing
facilities for such fisheries and assistance in the international marketing
of the non-traditional fisheries products.

DEVELOPMENT OF FUEL EFFICIENT VESSEL DESIGMS AND SATL TBCHNOLOGY

With the significant increase in the cost of fuel for motor vessels,
fuel has hecane a major overhead cost for cammercial fishing, marire research
and other marine related activities. Therefore, ADF pramotes and offers tech-
nical and material assistance regarding the low cost use of sailpower and fuel
efficient hulls for cammercial fishing, research and transport activities.
Specific ADF activities in this area irclude: research and development of
optimm hull designs and propulsion systems for specific use patterns, sea

conditions and sociceconamic needs of beneficiary peoples; and utilization
of sail for primary or auxiliary power.

WASHINGTON, D.C. © ALEANDRIA, VA
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TRAINING AND EDUCATIOMAL SERVICES

One of ADF's main cbjectives is to improve local, national and inter-
national capabilities in marine and aquaculture activities. Therefore, it
provides training and educaticnal services to transfer available technolo-
gies and develop new productive capabilities. ADF offers a number of prac-
tical training courses and educaticnal services, sare in cocperation with
other rational and international institutions, in the following areas:
cammercial fishing techniques; oceanographic and marine biology research;
aquaculture technology and marine fisheries management; sail training;
seamanship and vessel cperations; viloting and navigation; marine and fishing
gear ejuipment operations; and vessel and equipment maintenance.

VESSEL AND MARINE EQUIPMENT SUPPORT

L)

ADF utilizes various idnds of vessels and marine equipment in suppors of
its national and internaticnal scientific research, educational and econamic
development. activities. Its activities require many types of cammercial
fishing vessels and cother motor and sail vessels for training, oceanographic
research, transport and specific projects including actual camrercial fishing
operations. There is a similar need for equimment and supplies for use in
the Fzundation's marine and aquaculture projects. Such vessels and marine
equipment, which are used in »rojects serving the most needy artisanal fisher-
men, ave acquired by ADF through contributions fram the private and public
. sectnr.

AMERICA'S DEVELOPMENT FOUNDATICN— RESOURCES AND SUPPORT

America's Develomment Foundation is governed by a Board of Directors that
is dedicated to the public service cbjectives of the institution. The Foun-
dation's miltilingual staff consists of U.S. and internationally recruited
scientists and other qualified professionals with extensive experience in
marine resources and aquaculture develomrent.

ADF's technical cooperation includes preparation, implsmentation and
evaluation of develorment projects as well as feasibility studies and forru-
lation of specific project proposals. ADF's cooperation includes securing
Erivate and public sector support for projects at the local, national and
international levels as well as participating in joint venture projects.

ADF is a U.S. non—-profit, publicly supported charitable institution: it
is not a private foundation. The Foundation is a tax exempt S0).(c) (3)
charitable corporation which as described in Section 170(c) of the U.S.
Internal Revenue Code is qualified to receive tax deductible contributions.
ADF's program activities rely upon the support of contributions, loans and
grants of financial, material and technical resources from individuals,
corporations, foundations, gowerrments and internaticnal agencies.
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Aprendix II

MEETINGS HELD WITH
INDIVIDUALS IN PRIVATE AND PUBLIC SECTORS

Dr. Diokh

Dr. Demba Kane

B. Chuun

Demba Diop

George Everitt
Michael Ansa Emin
M.A. Robinson

Abdoulaye NDiaye

Ibrahima Diagne
Mathar ..NDiaye
A. D. Thiam
Michael Langiois

Jacqueline Lopez

Jacques Weber
Andre Peuvion
Carol Tyson
Abe Houdrouge
Ed Auchter

Papa Samba

SENEGAL

Director of Fisheries

Deputy Director of Fisheries,
Fisheries Department

Chef de Service, DOPM

Ministry of Plans and Cooperation
Program Leader, CECAF

Deputy, CECAF

Senior Fishery Economist, CECAF

Societe des Pecheries
Senegalaises du Thun

SURGEL

SIN.C.D.S.

AFRISEN

Amerge Casamance

Director, Oceanographic Research
Center, (CRODT), Dakar

Oceanographic Research Center (CRODT)
SOFISEDIT

Deputy Director, USAID

Commercial Section, USAID

Commercial Section, USAID

SODIPROMER



Oﬁsmun Sallah

I. Joof
Austin Joko Jcnes

0. B. Conateh

Ismalila Ceesay
Kawsu Ceesay

Gabriel Samdou

‘B.M. Sousseh

Byron Bahl

Quincy Benbow
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THE GAMBIA

Minister for Water Resources
and the Environment

Minister of Fisheries

Fisheries Officer

President, National Partnership
Enterprises N

National Partnership Enterpris;s

National Partnership Enterprises

Mational Partnership Enterprises

Kumera Amina & Co.

U.S. AID, Director

USAID Agricultural Dcevelopment Ofticer



Flavio Proenca
Eduardo Fernandez
George Pimental
Henrique Paralta
Suleimane Djassi

Jim Anderson
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GUINEA BISSAU

Secretary of Fisheries
Ministry of Commerce
Director, PESCARTE
E.R. Paralta

Secretary of Fisheries

U.S. AID Mission Director
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Appendix IV

vALl

. 1981
FAQ SPECIES ENTFICATION SHEETS

FISH-ING
34, 47 (in part)
(EC. Atlantic)

BALISTIDAE |

(sxciuding the Monacanthides & Alreridee of same suthors)
Triggerfishes and durgons

Smll or medlum-sized fishes, usually Iass than aU cm in length, with deeg, moserstely comgreesed bodies
thick, to skin with | rectilinear scais olates easily discerniblo a8 \ngdividusl units) scales
rolatively

are orming 8 flexiDle t ) m“ w‘ng )
20 in Tront of the pectoe . omgﬁn rays E\won beneath the
sunp  moutn emaell snd yousil

moee of lses tarminsi; testh heav 8 in an outer ssrias in tho upper jew wnd 8 in
the lower |aw. lhres Goresl ?ln 1ne the second Ine more than m.-m" the langth of the rety the fiest spine
Cepable of bainy locked In e wpright sititn of erection ansl & T

the ewc § Most acral ectoral fin ruys
brancheds elvic fine and spines rudimentary or sbsant, ggr-untod Dy s _terles af & oairs of oniaryed ecales
encasing thae JEG of g.lvu. &urﬂ Tine  :ons -~

Colours  variabls, somatLnes blsck of drab brown, grey of grssnlsh, but often with atrikingly merked snd
vivid patterns.

3 doreal fin
spinse vislbla

tin-rays bronched

fustricted
qull slit

scalas et ond
of pelvis
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FAQ Shects BALISTIDAE Fishing Arean X, 47 (In part)

Trigyarfishes are ususlly salitary, ranging in uspth from the coagtline to sbut 90 m, with soma spacise being
found prunarily in pelayic vpen water and others primarily bemthic apound rocky &nd corei reefs. They feed on
bottamn wvertabretss, ottan hard-shelled tuecies, or zuoplankton, with their emall mouths typicaily armed with
lurse ww rolutive hesvy incisar<like testh., Highly valued as f00d in many hundline fleneries, anc aleo tuken us
Bycutch uy comimerciel buttom trawis; on Tare occasions the flesh has been conaisered tanic. Some specios, such
us Unltstes capriscus and Y. punctatus are very sbundant snd of Qrowing® COMMArCisl JMPOrtUNCH 1N voMme CouNtriss.
11w Catoh of unsorted triggarfishas reported from the urru in 1974 totailad almost 10 CUU € :

SIMRAAR FAMRIES OCCURRING IN THE AREA:
//
Monacantmdee: two durasl fin epines, only ; \ FORN
the first of which 1s amecially lurgs and proms. ’J ~
mant; body more laturally compressed; fower dncd L
loss Mustive toeth 1N jawe; scales shugreen-iike, 7@ ‘O .-
with the individual hesal plates wnail and nat S ' -
resdily Jistinguishable from one snother to tha y 7
unei0ad vy . \ N N
~ ~..
Ustraciicus:  nu splny dorsal finj  testh RN g7
mare conical; scsales In the form of enlaryed, / ( .
vaceptionally thuck, ususily hexsgonal plates g " snthidue

sutured toysther to form a box-like encasement
of the body.

Tetrsodontidse, O'odonticas, Malidaet no
winy dorsal fin; o peivic fin of any kindj teeth
incorporatad intu, or indistinguisnably fused with
tha )Jaw bonas to form a parrot-(ike taak, with or
withuut & division in the midline 1nto two oqual
hulves in ea&ch juw; sxin either ruuygh with sculed
modified ss prickiss and long quull-like spines or
scalus soinstiines ubsent and thm shin anacth. . Ustraciidse

. g ~ Tetrucdonitivue

Di&tontigae
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BALISTIDAL

KLY TO GENERA OLCLRRING N THE AREA;

1 a. Scales sbove pectors! fin base and just behind
glil sut much enlsrged end partielly sepa-
rated, forming a ilexidle tympenum (Fig. 1)

2 5. Cuudsl peduncle depremed, wide? than

dosp
2 b, Caudsl!

peduncle compressed, despor

thati wide

3 a. Teath notched, unaven, of Zstinctly
incressing langth toward che :niddle

teath (Fig. 2);

scalus of postariar

body without keuais forming longitu-

dinal rtogoe;

bady greyish to bluis-

nyreon, but never distinctly black,
und no pule stripe slony the beses of
the soft dorsal and anal fiNS iccesccssrcisecainecsees Halistos

3 b. Teeth not notciwd, et least in laryer
juvuniles and adults, with raletivaly
wven distal erngas, not of distinctly
Increasing length toward the middle
teeth (Fig. 3); scalea uf posteriur

budy with keeis at thae
forining lonyliudingl riggee

ssntre
bocy

bleckish with 3 gric blulsh stripe
alony the basse of the adft dorsel

wnd wnal fing

Abelistes

1 b. Scaljes sbove pectaral fin Lese and juat behind
gill ulit not enlurged end not sspacially wait
separatad, nol foriming & flexible tympenum

4 a. Cheek with about 3 prominunt

neked longitudihal  groaves,
darker in coisur than the sur-

rounding sking  mouth alightly,
but dstinctly, eugretarminal
(Fig. 4) [

3 b. Cheek avenly scaled, without

pruminmat  nukod longlitudinel
grouves; mouth tarminal (Fig.
3)

Malichthye

Xwnthichthys

Canthigarmis

Canthidsrmis sp.

Flg. 3

Flaning Aress 34, 47 (in pert)

tympam
gt alit

)

02

pectorul Fig. |
fin baso '
_\’?t:\k
Uslistos o ki, 2
tueth
\
Malichthys ep. Fig.

tasth

P @ /
I %«’%( L

~

~.

\_—

Xanthichthys sp.  Fiy. &
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FAQ Sheels BALISTIDAE : Fishing Areas 34, 47 (in part)

UST OF SPECIEE OCCURRING IN THE AREA ¢ "
Cade numbers are given for those species for which identification Sheets ars included

Absiistes uteilstus (Lacopads, 1796)

v

Bailstes capriscus Gmelin, 1788 BALIBalt 1
Ballstes punctatus Gmeiin, 1768 BAL! Bali 3
Balistes vatuls imasus, 1758 BALI Bsll 2

Canthidermis macuiatus (Bloch, 1786)

_ Malichthye nigsr (Bluch, 1786)
Xenttuchthye ringena (Linnaeus, 1758)

Prepared by R. Winterbottom, Department of lehthyology end Herpetology, Royal Ontario Museum, Taronto,
Canads, and James C. Tylar, Program for Biviogical Ressarch Rasources, Division of Environmental Hioloyy,
National Sciencs Foundation, Washington, O.C. 20550, U.S.A.
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FAO SPECES WENTFICATION SHeels
FAMILY : UBALISTIUAL FISHING AREAS

3, 47 (in purt)
(E.C. Atlantic)

Bulistes cupriscus Gmetin, 1760

OTHER SCIENTFIC NAMES STHL IN USE : Balistes carolinensis Cmelin, 176l

Halistas forcipetus Gmelin, 1764

=== .:.-..!

1] Yo

VLRNACULAR NAML.S:

FAQ: En - Crey trigquefish
Fr - Beliste cabri
. Sp - Pejepuerco blanco (2 Pez bellesta)

NATIINAL

DISTINCHIVE CHARACTERS 3

Body duap und leterally comprassed, with the large r‘acullnur wule plutes uf the thick skin forming cuipular
ruwe, and the scalus of the cheek in an even, reiatively complate coveriny. Sculus enlarged sbove the pectorsl fin
base and just behind the yill slit to form a flexible tympanum; scales of body without prominent keeis, not forining
fonquitudinal ridges. A small grouve 1n tha san from in front of the eye to balow thu low nasal apparetus.  Moulh
terminal; teath notched. All J dorsal fin spines readily apparsnt, the first spine capable of being locxed erect by
the second; most saft dorssl, snal and pectoral tin reys Drenched; caudsl fin ruys shiyntly prolonyed udove und
below; caudal peduncie compressed, deeper than wica.

Colour: genarally greyich with grean overtones and abaut J darker blotches ur irregular brs across the buck;
chin lightar; snull bluish to jurplish spots on tha upper body, with lighter sputs on lower Dody, sometirnes laryer
end forming snort irreguiar lires;  soft dorsel end snal fine with apots, tendiny to form rows.
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DISTIMGUISHING CHARACTERS OF SIMILAR SPECIES OCCURRING N THE AREA ¢

‘ulistes nCtatuss body grey with numergua
round blue or uuuFE wuts ovar most utf dady, pusteriur to
eyes; J or 4 antsrior ruye of second {(soft) dursul fin
filumentoue ond frew uf MemMLresne 11 sdults.

Walistes vatula: 2 broad blue lines on chaek from
abave Thautn 1o Delow the region i frunt ol puctorst fin
Luse; cuudel fin In adults yreatly prolonged Loth ubuve
and beluw.

Melichthys nigars body blackish, with a pale
Llush etripe along basse u! saft doreal and anal fins;
scalue of pusteriar body with keels at the centre
hwming langitudinal ridqess teeih of adults not
notched wid rut distirctly increesing tn length toward
the rmiddle taeth; third dorsul fin spine scarcely visibla.

Abalistos species: caudal psduncle depressed,
witder than deep.

Conthidermis and Xanthichthys speciss: ecales
sbuve pecturul fin bees and just beilind gul slit nat
enlarged, not forming @ flexibls tympenum.

SZE.

Maximum: at lwest 43 cm, but urnconfirmed
reports quate 60 cmi common to 20 cm.

CEOGRAPHICAL DISTRIBUTIDN AND BEHAVIOUR ¢

n the eres, from the Streits of Glbraltar to
Maogainedes, Angola including Madsirs end tha Canary
und Cape Verde lsisndsj northward sxiending into the
Meditarranean and alorg the Atlantic cossts of Europe
up to Engiand. Elsewhara, in tha Western Atlantic from
Nove Scotla to Argentina.

Found in shallow water down to sbout 50 m.
Nathing definite is knuwn sbout tha nrass occupled by
this spucius, but like U_ vatula, it saeris to occur mainly
in ehullow ssndy or grassy areas e well as rodky
Lattuna.

I zads on buttom-liviry inveriabrates.

PRESENT FISHING GROUNDS :

Caught throughaut its ranqge, very abundant, and
uecoming of increaminy commercial unportsnce  in
mvaral Alfrican countrise.

[ 4
CATCHES, FISHING GEAR AND FORMS OF UTLIZATION ¢
14
Separute statistice are not reported for this
wecies.  The cutch of unsorted trigyerfishes regortad
frum tho zrea 1n 1978 totalled about 10 VU0 t.

Taken in bottoms trawls, traps, beech seines and
on hundiines.

Consumed mostly fresh, smoked and dried seited.
The flash 1s of exceilent quality. Also recucad to

vk meal by offshore trawiers.
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EXECUTIVE SUMMARY QF
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FOR THE HARVESTING, PROCESSING, AND MARKETING OF TRIGGERFISH

IN THE GAMBIA, GUINEA BISSAU, AND SENEGAL

May 1983
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In September 1982, the U.S. Agency for International
Development approved a $46,500 grant to America's Development
Foundation for its project proposal to conduct a feasibility
study in West Africa designed to evaluate the opportunities
for private sector investment in Senegal, the Gambia and Guinea
Bissau to catch, process and market the underutilized plentiful
Balistes resource (also known at Triggerfish) as minced fish
products for domestic, regional and interrational food markets.

The objective of the feasibility study was to help iden-
tify private sector investment opportunities in fisheries de-
velopment which could add tc food supplies in the region and
generate employment oppertunities, income and foreign exchange.
America's Development Foundation had been requested by private
and public sector officials in West Africa to help identify how
the underutilized Balistes fisheries resource could be pro-
ductively utilized. Mr. hichael Miller and Dx. John Sainsbury,
conducted the study through on-site visits, meetings and con-
sultations with members of the private and public sectors in
Senegal, the Gambia and Guinea Bissau.

Data obtained from a fisheries resource survey conducted
in 1981 by the Norwegian research vessel "Dr. Fridtjof Nansen",
in collaboration with the United Nations Food and Agricultural
Organization (FAQ), indicated that the biomass of Balistes
resources in the Gulf of Guinea region had increased rapidly
over ten years from a few tons in 1970 to a total biomass of
some one and a half million tons in 1981. However, almost
throughout the region, the abundant Balistes resources were
not being utilized due to local consumer resistance because of
the fish's tough skin, bony scale and small size. The Balistes
which are caught by commercial vessels were being discarded at
sea. On the other hand, consumers in some countries who had
become familiar with the flesh of the fish enjoy it for its
excellent flavor, whiteness and texture.

A major objective of America's Development Foundation
.study was to consider the utilization of minced fish techno-
logy to transform the Balistes into acceptable food products
for local African markets and for export. This technology is
based on the production of minced fish by utilizing equipment
for the mechanical separation of bone, skin, and scales from
the flesh of the fish., The product thus obtained from a me-
chanical fish separator is raw material suitable for the manu-
facture of a variety of food products to supply the needs of
a range of consumers in urban and rural areas. Furthermore,
the waste generated by this processing technology can be uti-
lized to produce various animal feeds.

3
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The utilization of minced fish technology was considered
appropriate for fish species such as Balistes, which, owing
to its form and size, had little market value. The advantage
of the processing technique is that the fish loses its original
identity. It can be mixed with other food ingredients and, the
product's properties and appearance can be adapted to suit the
taste of markets and consumers. Also, the utilization of
mirnced fish allows the additiocn of anti-oxidants anc other
ingredients to improve product preservation and avoid the sig-
nificant problems existing throughout Africa of fish losses
due to handling, climatic conditions and insect infestation.
It is pogsible for some dried minced fish products to have an
almost indefinite shelf life. 3

An analysis of the Guinean (Western) Balistes resources
indicated that it appears feasible to annually harvest between
262,500 tons and 367,500 tons of that stock (i.e., 25% - 35%
of a 1,050,000 tons biomass). Only the Soviet Union's
vessels fishing in Guinea Bissau waters are commercially
exploiting the Balistes resources in the region. 1In 1982,
the Soviets caught about 95,000 tons of Balistes which was
transported out.of the region.

The resource, therefore, appears adequate to provide for
an on-going Balistes fishery based on any or all of the coun-
tries under consideration; e.g., if the average catch of a
vessel were 3,000 tons per year, then a fleet of some thirty
to forty vessels mignt be supported without affecting the re-
source or requiring a reduction in existing foreign fishing
effort, 1In order to estimate the landed raw material cost of
Balistes for onward processing into the various products, an
economic analysis was made of the potential for a targeted
Balistes fishing operation for each of the three countries.

On the basis of product development activities and rele-
vant experience of others, an industrial plant design was de-
veloped for the processing of Balistes with an integrated
production system into the following products: dried minced
fish products for national and regional export markets in
Africa to meet nutritional food needs; production of frozen
fish blocks for export principally to industrial countries.to’
generate fpreign exchange earnings; and production of fish
silage for animal feed in the local market. The plant desiqn,
incorporating such production capacities, was selected for its
capability to initially ‘'serve potential local, regional and
international markets.

For each country in the study, i.e., Senegal, the Gambia,
and Guinea Bissau, a financial model for an integrated directed
Balistes fisheries and processing plant operation was developed.
Financial estimates on investment capital requirements, opera-

ting costs and projected income from product sales indicated
it was profitable to establish an integrated directed Balistes /
fisheries and processing plant operation in each country. /

W
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The feasibility of private sector involvement in develop-
ment of Balistes fisheries and processing operations was re-
viewad in light of existing enterprises -and conditions in each
country and resulted in the following conclusions.

Guinea Bigsau

1. There exists abundant Balistes resources together
with traditional high value food fish within Guinea
Bissau fisheries limits which are greatly underutilized.
There is a potential catch of an additional 125,000
tons of Balistes from the western stock. Also, of
the approximately 50,000 tons of the annual fish
catch available on the continental shelf only some
3,500 tons are landed at Bissau.

2. ‘There exists a major neeé for supplies of fresh and
gured fish for Bissau and the markets throughout the
dountry to meet the nutritional food needs of the pop-
ulation. It has been estimated that annual per capita
fish consumption in Guinea Bissau is around 7.4 kg
as compared with 44 kg for Senegal.

3. There exists one private enterprise company, E.R.
Peralta, which is most interested in pursuing fisheries
development activities of the type of project under
consideration by using a step level approach. E.R.
Peralta is capable of participating in such-a venture
and welcomes the opportunity to participate in a joint
venture with other investors to undertake further
fisheries develooment activities. The strengthening
and support of an indegenous private enterprise,
as E.R. Peralta, will allow it to respond to profi-
table opportunities which will generate nutritional
food production, jobs and foreign exchange. Also, the
activities of E.R. Peralta will serva as a model to
encourage development of the private sector with manage-
ment and technical skills responsive to the economic
needs cof the country. ' :

4. There exists sjignificant. government support for pri-
vate sector fisheries development activities involving
E.R. Peralta Company and overseas investors. Such
government support for private enterprise development
represents a major breakthrough in 'the orientation
¢ the public sector.

5. In light of existing ‘conditions and the expressed
interests of E.R. Peralta, it is suggested that a
phased step by step level approach toward increased
fisheries production for local export markets be pur-
sued. The harvesting of Balistes could be undertaken \65@
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in conjunction with production of traditional food
fish for known markets. With experience and data
gained from such expanded fishing operations, a
targeted fisheries for Balistes could be developed
for the processing and procduction of non-traditional
products for local and export markets.

As a first step, local and internad{ional development
institutions, supportive of private sector initiative,
such as USAID, should be responsive to the glan be-

ing developed by E.R. Peralta to initially acquire ?

a trawler to expanéd hic fishing operations. Upon the
financial strengthening of his enterprise, E.R. Peralta
will be prepared, as will foreign investors,to then
organize financing for development of the opportuni-
ties identified in the integrated Balistes fisheries
and processing plant model presented on Guinea Bissau.

There exists adequate Balistes resources together with
underutilized high value fisheries resources within

the Gambia's fisheries limits. There is a potential
catch of an additional 125,000 tons cf Balistes from
the -'western stocks. Also, at the present time, there
are no significant landings of demersal fish by in-
dustrial vessels in the Gambia. The offshore Gambia
resources remain virtually unharvested by Gambian
nationals. :

There exists a major need to develop Gambia's demersal
fisheries to provide for the country's local markets
and for export. There exists a special need for in-
creased supplies of cured fish of improved quality

to serve the needs of the rural inland population
areas of the country. ‘

There exists cnly one indigenous private enterprise
company, National Partnership Enterprises, Ltd.,
having the financial and management strength to under-
take fisheries development activities of the type of
project under consideration. NPE has indicated that
once it has progressed in its traditional fisheries
development activities, it would like to undertake
development of an enterprise with an integrated
Balistes fisheries and processing plant operation.

There exists strong gévernment support for a private
sector fisheries development project involving National
Partnership Enterprises and foreign private investors.

0
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In order for NPE to meet existing financial commit-
ments and better develop a solid financial base of
operations, it is considered important that NPE

be supported in its ongoing efforts to acquire an
additional trawler vessel to provide additional
supply of high value fish to fully utilize existing
plant capacity of NPE's new processing complex. At
the same time, with the production of high value
food fish for existing markets, experimental harves-
ting of Balistes could be conducted. Such an exper=
jence would provide NPE with a financial base and
experience to take advantage of opportunities to
catch Balistes and produce non traditional fish
products for local and export markets.

Local and international financial institutions should
be responsive to the interests of NPE to purchase a
larger trawler to engage in catching and processing
of high value marine species of fish. As NPE gains
financial strength from the profitable operations

of such a venture, it will then be prepared,as will
other interested investors, to develop a joint venture
to develop the opportunities identified in the inte-
grated Balistes fisheries and processing plant model
for the Gambia.

There exists adequate Balistes resources within the
waters of Senegal for the development of a directed
fisheries operation, principally to the south of
Dakar and in the Casamance region.
There exists a significant amount of potential
Balistes raw material resources from the Balistes
by-catch of the existing trawler and purse seiner
fisheries fleet that is presently being discarded.l "~
at sea but which could be encouraged to be landed
for a processing facility by appropriate financial
incentives.

/
There does exist a need for increased supplies
of cured fish products to meet the food and nutri-
tional needs especially of the rural inland population.

The existing fisheries companies are principally
interested in the prodnction of. high value fish for
export markets. There was no evidence of any local
interests in developing a processing operation to
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produce Balistes products. Therefore, it: would be
necessary to identify other local sources of capital
to establish such a processing facility.

There exists strong government support for private
sector activities to develop Senegalese fisheries
including the utilization of Balistes. There was
especially strong interest in development of fisheries
processing technology to produce cured fish products
that have extended shelf life to meet the food and
nutritional needs of the rural inland population. -

The investment opportunities for the industrial
processing of fish into dried fish products, produced
with high value whole fish and utilizing minced fish
technolegy for underutilized species . for the
African market, needs to be brought to the attention

.0of potential local and foreign investors through

investment opportunity seminars and other communi-
¢ationg.

\



