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1. Nationalized industrial boets (| pune seines\mooced unased in harborat Uvira—
trimaran beached in foreground.

2. Natives amvisnly swailing to by

' doys wapply of fish fram besh returning ‘with
the nights catch of ndagale, Lake Tangamyda, U'vira, Zaire.
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1. Trpical 16-man trimeran (artisanel) fishing unit wsed (o1 netting ndagals. Lake
Tanganyka, Zoire.




AN EVALUATION O7 PROPOSED USAID

PROJECT FOR IMPROVEMENT OF LAKE TANGANYIKA'S

FISHERY RESOURCES IN ZAIRE

1.0 INTRODUCTION
In response to a request by USAID/Zaire through AID/W, a
survey to assess the feasibilicrty of assistance to a fishing cooper-
ative (COOPELAZ) for increasing its fish production from Lake
Tanganylka in Zaire, was conducted by this team from March 10 to
April 10, 1975. The objectives were: (1) to develop information
and to report on the harvest, distribution, and consumption of fish
in the Uvira-Fizi Zone of Zaire; (2) analyze proposed actions to
and Impacts from doubling the present fish harvest; and (3) assess
the capabilities of COOPELAZ to attain and handle expanded capaci-
ties from a technical, masagerfial, financial and institutional
standpoint.
The principal sources of information used in preparing this
report wvere:
1. Published technical reports dealing with fish
catch statistics, fish stock surveys, fishing
gear and methodology studies, and general bioclogy
of Lake Tanganyika's fishery resources, primarily

from FAO! and IRSACZ investigations.

lFood and Agricultural Organization, United Nations.

2scientific Research Institute of Central ‘frica.



2. Interviews with FAO fisheries persnonnel in Rome,
Italy, prior to arrival in Africa.3
3. Unpublished reports and data on fishery statistics,
marketing and present harvest from the Lake by
COOPFELAZ and the Service de la Production Agricole,
South Kivu Regional Office.
4. Interviews with Action Kusaidia regional development
and agricultural staff in Bukavu and Uvira.
5. Interviews with the manager and assistant manager
of COOPELAZ in Uvira.
6. Observations of rishing boats, nets and other
pertinent equipment and actual harvest operations
on Lakes Kivu (Bukavu) and Tauganyika (Uvira and
Kalemie), as well as fish markets and marketing
conditions in Uvira, Baraka and Kalemie.

Approximately two weeks were spent in field observations and
interviews, over half of which was in the Uvira region of Lake
Tanganyika, where headquarters and principal activities of COOPELAZ
are located. A complete itinerary of the team survey is included in
the appendix.

Significant contridutions to the completion of this evaluation
wvere made by Citoyen Sole, Comissaire Sous-Regional, Assistant,

South Kivu: Mr. Charles Leister, Lt. Mbaya, and Citoyen Mikobi of
Action Kusaidia; Citoyen Mcakaloni, Service de la Production agricole.
South Kivu Region, Uvira; Citoyens Kahindo and XNzikani, Coopelaz;

and Mr. William Garvey, USAID/Zaire, Kinshasa.

3FAO0 personnel currently working on fisherles projects in Burundi
sector of Lake Tanganyika could rot be contacted for discussion

of this subject.




2.0 CHABRACTERISTICS OF THE LAKE AND THE FISHERY RESOURCE
2.1 Background

Lake Tanganyika is a large, deep rift lake in East Central
Africa (figure 1, map). Bordered by four different countries,
(Zaire, Burundi, Tanzania and Zambia) the lake has a surface area
of 32,900 k-z. a maximum length of 673 ke, a aaxiaux width of 48
km and a total shoreline of 1,500 kn. +7The second deepest lake in
the world, 1t has a maximun depth of 1,535 3 and a mean depth of
700 m. (l)l,Despite the great depths of water, pelagic tish stocks,
vhich are most i{mportant in the tradftional and industrial fisher-
ies, use nostly the upper lavers because benthic waters contain no
oxygen and much hydrogen sulphide. Fish life is generally linited
to the upper 100-150 n. (2) Zat e has the biggest share of the lake
vithin ftes territorial limits, 14,300 kz’ (452 of total) and the
longest coastline, vhich is rugged and backed up steep hills, making
access to the hinterland difficult. The zmain ports are Kalemie on
the central coast and Uvira and Baraka near the north end.

2.2 Kinds .f Fish

Over 200 species of fish are known to inhabit Lake Tamganylka,
of which 134 belong to the family Cichlidae. Six species make up
most of the pelagic biomass, upoun which Zaire's (and all the lake's)
“ishing industry centers. These are

]. Stolothrissa tanganicae and Limnothrissa miodon, two

small Clupeids, wveighing between & and 8 gramns, locally
knovn as ndagala or fretin.

2. Luciolates stappersit (mukeke) a predator, weighing

betveen 100-150 grans.

lllibliographic references are numbered consecutively in the text
vith an Arabic nuuberal in brackets, f.e., (1).
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3. Lites spp. (Sangala or Capita:ne) three predators,
average weight 3000 to 700G srams.

Stolothrissa makes up more than 75% of the catch in all fisheries.

2.3 BRiomass

with respect to the abundance of these pelagic species, pri-
marily the two clupeids and the young of Luciolates, prelizinary
quantitative estimates by FAO perse nne! usine e ho saounding (sovar)
equipnent and techniques in October/November 1973, assessed thear
bionass for the entire lake at 2.8 =illion tons (3). Tnis anounts
to an average abundance of about 872 kp/ha, which is at least double
wvhat one would expect for a large, deep lake of this tvpe and fer-
tflity. However, the figure compares with a range of 50 te¢ 1600
kg/ha of potential fish production estinates for the lake by
Kupperath in 1946-47 (4,5), on the basis of the concentration of
critical nutrients in the epilimnion, coupared to those in the
hypolinion. The bulk of the fish biormass on the recent FAG accustic
survey was mainly located in the central sector of the lake, and
fish density was much less at the northern and southern ends. Fish
were found to be concentrated both offshore and inshore, but large
variations in abundance and in vertical distribution in both time
and space were evident.

The average biomass figure in the 1973 survey for the Burundf-
Ubwari sector, of particular interest in this current analysis of
Zaire fisheries, was 794 kg/ha. This sector was surveyed twice
within an interval of 14 days with quite different results in con-
centration of fish. Estimated biomass varied from 120,000 to

260,000 tons from the first to second survey, which gives relative

abundances of 502 to 1089 kg/ha. These rapid changes in fish



distribution indicate that large annual or seasonal variations
in catch may result largely from movements of fisn stocks and
should not be considered unusual or as cause for alarm in any
one year.

Additional acoustical surveys are needed, particularly at
other times of the year, to gain more reliabic knowledge of total
quantities and seasonal differences in fish biomass. Nevertheless,
these estimates (6) are probably less biased and more indicative
of true stock abundance than earlier estimutes based mostl]ly on
commercial catch samples. These estimates of potential fish pro-
duction suggest that Lake Tanganyika contains a vich pelagic fish
resource, which in most secters is many times greater than both the

current annual harvest and the potential sustaired vield.

2.4 Biologv and Distribution of Pelagic Species (6) (7) (8)

Much cf what is known about the biology of Stolothrissa, the

principal conmcercial species in the ndagala group on lLake Tanganyika,
comes fruz the work of Marlifer, et. al. at the Uvira station of

IRSAC before 1959. FAO personnel have begun additional biological
studies on these clupeids and their larger predators, but this work
is still in preliminary stages. Most FAO efforts on Lake Tanganyika
has been directed toward developmental aspects of the fishery and
conplementary biological research of important species has not kept
pace.

Stolothrissa is a plankton-feeder with a short life cycle

(6-18 months). It exhibits large seasonal fluctuations in abundance,

being generally low in April and May, rising to a peak in November-



December. The majority of adults collected are 60 to 90 am :in
length. Two spawvning periods have deen identified from the sercen-
tage of mature females in the catch - June/July and February/March;
the latter period is considered the main spawning season. Strong
recruitment of 43-67 mm fish from this spawn occurs tn July td a
fev of these recruits may spawn in that (supmer) season. A ftoaw
individuals from the summer spawn may be capable of reproduciag
the folloving winter, but the main contribution is from one-vear
old fish. The average egg production per female fs 30,000.
Indications are that the ecology and breeding tines of tuis
specfes, and consequently of the predatory forms that feed on them,
are linked with the main phases of plankton production in the lake

‘). Tiny Lionothrissa fry may generally be found near shote and

occasionally in great numbers that has generally coincided wi: b

plankton maxima. As yet, Stolothrissa fry have not been collected

successfully in littoral (shoreline) regions. Growth rate anc
survival data indicate that most of these szmall sardines (ndag..l1a)
live only about one year and that adults are rost abundant during
the greatest plankton production period - Mavw to Nowenmber.

Stomach contents of adults consist costly of zooplankton,
particularly Diaptomis, but in juveniles more phyvtoplankton

is usually present. Bursts of relatively high phytoplankton pro-
ductivity are apparently confined to the shallower regions of rhe
lake; the deep offshore waters generally appear to be oligotrooahic
(infertile). Outbursts of phytoplankton are associated with two
phenomena - vater movements which introduce deep water to inshore
areas and contribution of nutrients by runoff, particularly in the

first rains (8).



The fish population of Lake Tanganyika is unequally distributed
throughout the different regions of the lake and also seasonally.
According to early researchers at the Uvira IRSAC Center, the
diversity of fish species becomes greater as one nmoves from lower
to higher tezmperature regions. Fishernoen of Baraka, Uvira, Ubwarti
and Kaleoie say there are particularly heavy concentrations in the
Bay of Burton and iround Kalemie.

Seasonal movemecnts of fish in the lake are not well known, but
according to fishermen, there appears to be a large-scale seasonal

migration of Stolothrissa betwveen the Bay of Burton and the norrhern

extrezity of the lake. These ndagala are much more heavily concen-
trated at the mouth of the Ruzizi River in the months of September-
Sovenber during which they make two circuits, and in the Bay of
Burton in the months of June through September, where they make
four circuits. Harvest records of COOPELAZ fisherzen show
that, in the period April to June, there is a z=i{gration of ndagal-
froz the Uvira area southward toward Ubwari pennisula and Kzleanie,
and that the harvest near Uvira at that tire consists of more of the
larpger predators.

The small size, rapid growth rate, short spawning periods and

high fecundity of Stolothrissa lead to consideratle seasonal fluc-

tuativons in abundance and catch rate, which rises to a peak in
August-Decenber and subsequently declines as natural sortality
predeainates. Their short life history and capacity to respond
rapialy to favorable environmental condicions, together with sus-
ceptibility to predators, are responsible for the high variability
in abundance of this species from year to year. Mortality due to

fishing, even seasonal pressure on juveniles, is at present believed



to be relatively unimportant compared to natural rortalfity includ-
ing predators. Long-term biomass changes appear to be more closely
related to predator abundance (namely Luciolates) than to the
present pattern of fishery exploitacion.

Both adult and juvenile Luciolates (rnukeke) are “idespread in
the pelagic (open-water) zone, but there is high varfability in
the abundance of the component age-classes over tize and space.
Adults are more numerous in purse-seine catches during February,
but definfite spawning seasons for this predatcr have not as vet
been identified; attempts to recover eggs or frv have soc far been
unsuccessful. Growth 1s rapid, sexusl naturi{tv {s attained around
two years of age, and fish of 300-36C == in length reach ages of
4.5 to B.5 years.

Luciclates less than 70 =rn in length feed on planktonic
crustaceans, but by 130 zon they have becore al=ost exclusively

piscivorous (fish eaters). There rmain prev is Stolotarissa, but

their own young and Lizmnothrissa ure taken occazionally. The size

Al

and type of prey appear to depend si=p.v on availability. Anastoe-
fcal studies suggest that the nukeke ranse widely, swimming contin-
zously and fast, and that the capture of prey depends on speed.
Both juveniles and adults tend to accummulate around fishermen's
lamps and the associated concentration of prey. Juvenile nukeke
sonetimes forz a significant part of the ndagala catch.

Limnothrissa and Lates spp. are =inor conponents of the coa-

mercial cat<h and they appear to have little cr no effect upon the

equilibrium of the Stolothrissa and Luciolates populations. The

large predators of t“e Lates gr .up (Sangala and Capitaine) are
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characterized by along life history (10 years or more) and a lowvw
level of abundance with little seasonality.

The high variability in abundance and length composition
conplicates the interpretatinn uf data derived from relatively few
sanples collected haphazardly in the commercial catches. Conse-
quently, many of the estizates of biological parameters and concep:ts
of life histories of these species are still inadequate. Many more
confirming biological studies are needed of these species in both
inshore and offshore environments - the interactions between the
clupeid and predator components; additional! limnological studies
of patterns of high plankton production and its relationships teo
fish production, dispersion and concentration in the lake. Since
biological organisas do not respect territorial boundaries in the
water and move freely over the lake, cooperative biological inves-
tigations by all neighboring countries is highly desirable. Such
cooperation would be more efficient and is essential to a full
understanding of many aspects ot cthe fish stocks and lake environ-
aent.

3.0 FISH PRODUCTION (HARVEST)

3.1 Potential Yield - Maximum Sustainable

Early yield estimates for all of Lake Tauganyika, based on 20%
removal rate of 10 kg/ha, were 30,000 tons in 1947; this wcs revised
up to 100,000 tons in 1956 on the basis of echo-sounder :tudies
that indicated fish populations in the open vaters were more dense
than had previously been suspected (5). By 1972, FAO estimates of
maximum sustainable yields up to 300,000 tons (100 kg/ha/year) wvere
conslde;ed reasonable. The acoustic survey of 1373 of total biomass

confirmed that such yields were still quite valid.
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Total fish production for the entire lake is nowv recorded at
80,000 tons, but the net catch is probably nearer 100,000. 0©On the
basis of present estimates of aaxiaum sustainatle vielJs, the
present total catch could be tripled, i.c.. fncreased by about
200,000 tons {9), but the scope for increascd preducrrion varies
from country to country, the Breatest growth poteat Lal bedng in
Zaire.

The potentfial sustafnable vield in Zaire has been estinated
at about 140,000 tons/year (702 of zhe proiected allowadle increase
for the entire lake). If this were to »e divided vGualiy aivng alil
the coastline of Zaire, the waters fro= Suruan-i horder to S3urtoan
Bay could sustain an annual catch of 20,000 rons. &au: since fish
freely zove up and down the lake and =cre ' isherzen w{l! be concen-
trated in the Uvira and Baraka areas, it is reascnadie that aore of
the potential yield will be harvested fron areas ncarest these ports
and larnding areas.

3.2 Present Annual Catch

1. For Zaire Waters of Lake Tanganviaa, the aanual catch was

probably on the order «f 22,000 tons before the Greek-
owned, industriil purse-seinin,y units in Xalenie and Uvira
were natfonaiized early in 197<. Most of these boats did
ot operate in 1974. 7The catch fron canoes (3-4 t/vear
average) and catamarans and :riaarans (about 153-30 t/vear)
on the coast from the Burundi border to Burton Ray is
estimated at 7,000 tons nov; landings of purse-sciners
(average catch 200-300 t/year) previously furnished 4p to
3,000 more tons, giving a total of 10,000 tons in this

region. In the Katanga region, extending to the Zambfan



12

border, ananual production vas estimated at 12,000 tons.
Of this, nearly 5,000 tons vere being landed froam the
purse-seining units. Without the industrial purse seine
boats present annual harvest i{s no more than 14,000 tons

for all of Zaire waters.

2. For Uvira-Fizi Zones. Estimates of present annual harvest,

excluding industrial catch, were derfived from three data

sources: FAO, annual Reports of the Service de 1'Agricul-

ture for the Sub-Regfon of South Kivu, and Progress Report

for COOPELAZ by its manager dated %“oveaber 1974.

a. FAO estizates (9) of 7,000-8,000 tons were based on
average annual tonnages caught by various types of
fisking boats (canoes, catamarans, e¢tc.) and "recorded”
catch according to 1970/71 statistics, probably the
the annual Reports of zhe Agriculture Departament.

b. Department of Agrfculture catch statistics were
obtained from estimates by agricultural personnel of
boxes of fish landed each norning at the various
beaches; estimates are conservative because szall
amounts of fish may be sold frcm boats before counts
are =ade; data are compiled according to traditional,
artisanal and industrial for 1973 fisheries. These
records, (Table !) show a total of 7,331 tons, of which
sbout 2,500 tons were from thke industrial fishery, and
another 3,035 tons were those reported by COOPELAZ for
the last six months.

These annual production data are of interest from several points



Table 1

ANNUAL FISH PRODUCTION BY TYPE OF FISHERY
IN THE UVIRA AND FI1Z1 Z0NES - 1970-1974

it
v
)

e A S S L Ao T

com EW B e o D o e —— e

Production In Metric Tons

oL — e ews TS W

Type of Grand
Year Flahery Uvira Fizt Totalw Totale
1970 All 946. 1 564 .8 1,510.9 1,510.9
1971 All 1,084.4 1,679.0 2,763.4 2,763.4
1972 Traditional 493.7 373.3 867.0
Artisanal 344.13 367.8 712.1
Indusntrial 638.8 0 638.8 2,217.9
1973 Tradfttional 763.4 131.4 894.8
Artinanal 31,661.5 137.17 1,999.2
(COOPELAZ) (3,036.0) (0) (1.036.0)
Industrial 2,274.6 162.8 2,437.4 7,331.4
1974 Traditional 413.1 241.17 654.8
Artinanal 1,269.8 98!.2 2,251.2
Induntrial 1,408.7 0 1,408.7 4,314.7

ot e, Kt AL L G e e B i R e - v

Source! Agricultural Service, Zone and Sub=-Regfon Annual Reports.

£l
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of view. First, they provide a sense of the variability in catch
from year to yearv. Second, they give a sense of the changing
nature of the fishery, e.g., the departure of the majority of the
fndustrial fishermen in early 1974. Finally., they indicate the
growing conprchensiveness of the information being gathered by the
agricultural department. {This fact was quite evident as one
reviewed the annual reports. The more recent their data, the nore
detailed vas their coverage.)

One should, however, not be lulled into a false sense of
security by the apparent wealth of data. Consider, for exanple,
the price and quantity data €or dried fish sold from two areas of
one zone as shown in Table 2. This inforzation was taken from the
sane sources as the fish production data. Aside from a time trend
in prices, there is no discernible relationship between the varia-
bles. A plot of price against quantity indicates a correlation
coefficient close to zero. Recalling that, in general!, production
fs at its peak Iin the period September through March, is nmoderate
during April! through June, and is nil in July and August. only che
price and quantity values for September appear right.

c. COOPELAZ reports projected the catch fron their 223
nenbers in the last 6 nmonths of 1973 to an annual
catch of 22,000 tons for the artisanal snd traditional
fisheries alone. This was based on an average catch
of 9 boxes of fish per member for 23 nights of every
month and assumes all equipnent wvas trinarans with
large nets and in top operating shape. Such a catch,

both rate and total, is above all reasonable estimates.



DRIED FISH

fon S TR S S e R AR e Rl S M R

Month

Quantity (kpe)

AR T A AT T A AT S S s

January
February
March
April
May

June
July
Aupust
September
October
November

Decoember

Source:

25,110
46,4640
8,460
1,620
12,629
3,825
11,205
7,740
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The assumed average catch per night is more than three
tines that expected with the best artisanal equipment;
further only a portion of the members have trimarans
and 100-zeter nets wvhich vould permit even the probable
expected catch of 3 boxes of fish per night per fishing
unft. Using COOPELAZ' owvn catch records for the 6
nonths period reported in 1973, the daily catch amounts
to only 2% boxes of fish a night per member, not 9
boxes.

Much lower annual harvest by COOPELAZ members is
justified by statistics for the same period Ly the
Department of Agriculture and FAO estimates, which
include industrial catches. For this repocst, we do
not feel justified in using COOPELAZ catch statistics,
because we cannot reconcile them with other available
data. However, reasonable estimates of their catch
can be developed using COOPELAZ own records of the
current number of various type fishing boats and
average cxpected harves: for these boats as reported
by FAO. Estinated current annual production for
COOPELAZ, as revised in this manner (Table 3) is 5,517
tons, which is within the sane range reported by FAO
and Agriculture Department for this zone when indus-

trial catches are excluded.

To estimate potential production by COOPZLAZ if all units (Table 3)

were converted to trimaran operations, we assume that inftially no

new boats are acquired, i.e., the conversion to trimarans is made

fron the existing stock of pirogues. Thus, the Uvira and Mboko
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Table 3

ESTIMATE OF CURRENT (1973)
PRODUCTION BY COOPELAZ

I. Number of Fishing Units by Type in Uvira-Fizi Zone®

Total Equivalent
Uvira Mboko Ubwari Units Pirogues

Trimarans 38 71 - 109 x 3 = 327
Catanmarans 23 42 - 65 x 2 = 130
Single Canoes - - 161 161 x 1 = 181
Total Units 61 113 161 335 618
Total pirogues (light 278 337 161 775

boats, etc.) avail-
able for conversion

*Source: Kahindo, Personal Communication, Uvira, March 19, 1975.

11. Assuned Production Per Fishing Unfcae

Trimarans 35.0 tons per year
Catanarans 17.5 tons per year
Single Canoes 3.5 tons per year

*%Source: Midpoint of ranges cited by FAO based on thefr
experience in the northern end of the lake.
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I11. Estinated Current Annual Production Based on Above Operating Units
(1) and Assumed Catch Rates (I1)

Tri=marans 109 x 35.0 T = 3,815 tons/year
Catamarans 65 x 17.5 T « 1,138 tons/year
Single Canoes 161 x 3.5 T = 564 tons/year

Tntal for COOPELAZ 5,517 tons/year
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sections of the coop have sufficient "surplus” pirogues to convert
all catamarans to trimarans. However, the Ubwari section could
construct only 53 trimarams. After the conversion, the trimaran

"fleet"” would be as follows:

UvIRA nsoko UBUART T0TAL
Existing 38 11 0 109
New 23 §2 53 _118
227

The 227 units should produce (227 x 35) = 7,945 tons per year.

This production level represents a 44 percent increase over
the estimate of current production.

If we further assume that none of the fishing units ("existing"”
or "new") have adequate nets, this means that 227 100-meter 1lift-
nets need to be made available for purchase.

3.3 Seasonal Aspects and Coamposition of Catch

COOPELAZ catch records (1973) for the Uvira-Fizi Zoae show the
highest catches (702) for ndagalacccur in the period of September
through March, a smaller catch {20%) in April to June, and only 102
of the harvest fin the dry perfod of July-August. In the Bay of
Ubwari, the catch of ndagala is about the same in all seasouns
because there is practically no wvater movement. In the peak harvest
period. ndagala make up 60X of the total catch by COOPELAZ members,
Mjkeke 30% and Capitaine 102; in the April to June period, the
ndagala migrate from the upper end of the lake toward Ubwari and
Kalemie and the catch in the northern part then is 802 mjkeke ard
and capitaine; and in July and August vhen dagals spavn, the small
catch is practically all of other species. For sangals and mjkeke

there is no clear pattern of peak seasons in the catch.
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Zaire Department of Agriculture catch statisricy, on the other
hand, indicate in some years the ndagala harvest in July and August
may be as good or higher than in other months. For example, in
both 1972 and 1973, the July catch by traditional canoce fishermen
vas more than any other month; in the artisanal fisheries the catch
wvas as gcod as most months, the May catch, in fact, being much
lowver; and the July industrial catch was higher than any previous
month that year. Apparently some of the seasonal differences in
catch may be related to the amount of effort put forth by fisher-
men. FAO records(9) show a strong seasonal pattern in the catch
rate of ndagala, but the low {s in May-June and high in Noveamber,
although differences in timing occur from year to year.

Ndagala will remain the principal target of all three types
of fisheries-traditional, aritsanal and industrial; the predators,
sangala and mukeke, will be harvested mainlv by industrial fis“er-
men, but their stocks are much lower than ndagala.

3.4 Protection of Fish Stocks

The question has been raised wvhether some regulations of the
fishing industry to protect certain species or sizes of fish are
not necessary, i.e., prevention of fishing on spawning grounds,
mesh-sizes of nets large enough to protect young fish so they will
reach reproductive age, etc.

All of these protective kinds of regulations were in force in
TVA and most other large wvarawater lakes of the southern USA thirty
years ago. Studies on the spavwring, survival and growth of
important species showed that the fish there produced so many young
and grev so fast, it was not possible for fishermen, either sport

or industrial, to hurt their stocks. Most protective regulations
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vere eliminated many years ago and fish populations have not been
hurt by greater amounts of iishing. In fact, most fish there still
die befcre they can be caught or are eaten by predators.

The same should certainly also be true of a lake the size of

Tanganyika. The tremendous abundance of Stolothrissa is not likely

to be depleted even by industrial fisheries. This species normally
spavn twice during the year, generally in open wvaters, and in great
numbers. They grow fast and only live 18 months at most, so Bmany
more will die than can be taken by fishermen. FAO researchers
believe that the predators, Lates and Luciolates, consume as much
or more tons of ndagala each year as are caught by all the indus-
trial and artisanal fisheries.

With the present rate of harvest, and even with a doubling or
tripling, restrictions on the taking of fish in any number or way
are not considered necessary at this time. However, their popula-
tion numbers should be monitored so that if shortages in certain
kinds and numbers of fish do occur over a period of years, then
appropriate regulations night be instituted. Because of the great
variation likely to occur in total harvests from year to year for
a number of different reasons, temporary declines in fish catch
should be ignored.

Another question is whether the catching of ndagala should be
forbidden to industrial fisheries, so that the artisanal fisheries
may be protected. From the standpoint of available supplies of

Stolothrissa, there appears to be more than enough for harvest by

both groups at this time, and as pointed out above, if they are
not caﬁght. in about a year or so they will die anywvay. Further,

as long as industrial fisheries are peraitted in Burundi and
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Tanzania, there is no reason to penalize those Zaire fishtrmen

who are able and wvish to use purse-seines. One concessioa in this
respect to the artisanal fishermen would be to require tie indus-
trial fishermen to fish farther offshore in the deeper waters

wvhere they would not be likely to interfere with the tritarans and
pirogues operations. Biologically this does not appear to be
necessary, but sociologically it might be helpful, and the purse-
seines should do just as well farther offshore, where artisanal
fishermen are not likely to be. Ndagala and their predators should
be everywhere over the lake at night.

3.5 Present Technology

3.51 Gear and Methodology

Present equipment and techniques of fishermern in the
Uvira-Baraka and Bay of Burton sector of Lake Yanganvika are
similar to that used and Jeveloped further by FAO fn Burundi
(9). Virtually all fishing on the lake is nocturnal, using
light attraction with scoopnets (traditional), liftnets and
beach seines (artisanal) and purse seines (industrial).

The basic fishing craft is the native, wooden pirogue
(dugout canoe) about 8 meters long. A few pirogues are made
out of wood planks, but the fishermen in Zzire do not like
planked boats - they do not last as long as dugoul canoes
(3-% years compared to 10-12 years) and thev have the problen
of seams opening constantly, which results from poor construc-
tion and caulking. The traditional method has two men in one
dugout; one rows and the other scoops up fish from the bow as

they collect under the light, usually a kerosene lamp.
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The artisanal fishermer employ two or three pirogues
tied together with long poies to form catamarans or trimarans,
also equipped with lights for fish attraction. Lift nets from
36 =2 to 108 m2 are deployed under the boats and operated via
outriggers with pulleys. Each trimaran 's accompanied by 2
to 4 single search pirogues with lights of lower candlepower.
When fish are located by the search boats, the net boats are
signaled and the fish school is concentrated in the area of
the trimaran by reducing the brightness of the lights i the
search boats and turning up the higher intensity lights on
the trimaran. After the nets are deployed under the school,
the search boats leave to search for other schools. The
trimaran fishing unit utilizes 8-10 men depending on the
number of search boats. A few steel boats with fast motors
are nov operating in the Uvira area.

Artisanal fishermen also use sone beach seines up to
250 meters long and 14 meters deep. A boat with the net
leaves the shore and deploys the net in a large seni-circle.
Boats with kerosene lamps are also used to attract fish into
the circle. Haulirg of the net is done by hand from the beach.
Nets of both nylon and cotton are used; some knotless (machine-

pade) nylon nets, are being used, but they are more difficult

to repair than the standard knotted nets. A few trimarans are
propelled by outhoard motors with long shafts, but maintenance
of these is a constant problem and a better system of propul-

aion is needecd.
Two types of laaps are used - in the fishing trimaranms,

the lamps have large glass globes that point direciLly down to



23

the vater vith a circular, enamel reflector above the globe;
in the search boats, the lamps arc of the Coleman type with
the fuel container at the bottom, which allows the light to
only spread horizontally. Improvements are needed so that

most of the light can be directed down at the water surface.

The industrial fishery utilizes purse seines of varying
mesh from 8 to 35 nm and dimensions of 250-650 = long x 14-30
m deep. Nets wvere usually sewn together in such a manner that
the larger meshes were on the botto= when the nets were dropped,
the smaller meshes to the top. In this z=anner smaller fish
such as the ndagala which tend to stay clo«<e to the surface are
caught in the small mesh net, while larger fish which feed at
greater depths might be retained in the larger pesh.

These nets are operated with larger boats (12 = or more)
and diesel engines that can gc farther frors shore than the
artisanal boats. Only one or two cf the purse seine boats
formerly operated by Greeks and Nationalized in 1974 are now
operating in the Uvira areas; at least four others are sitting
in the hartor unused - they are perhaps inoperasble now. Some,
but not all. of the Zairianized purse seine boats in Kalemie
are back in operation.

3.52 Processing

Fish are sold either fresa or dried in this zone. At
the present rate of harvest, most of the fish in the Uvira area
are suld fresh. Only around Baraka and Fizi are fish dried in
any quantities; most of these are from the Ubwari peninsula
and nost dried fish are transported to and sold in Bukavu.

Sun drying is accomplished directly on the sand and this is



24

adversely affected during the rainy season. The value of
dried fish is less per unit of veight and there is some waste
due to beetle infestation. Ice or cold storage is not avail-
able and as 7et salted and smoked fish have not been accepted
by the people in Uvira area, possibly because the price is
tvice as much as the fresh or dried fish. (Table 4).

4.0 ECONOMIC AXNALYSIS

4.1 The Economic Base of the Area

The difficulties in characterizing the Zairian econonmy at the
national, regional or local level are twofold. On the one hand,
many of the data one might desire simply do not exist - while on
the other, those that can be obtained frequently are open to
question. Moreover, most of the English language sources that
could be located were for use only within governmental channels or
otherwise were not for distribution. In view of these liaitations
on the data, the economic base will be presented only in outline,
and generally without citation as to source.

The e¢conomy before 1960 was based on mining and agriculture.
In 1959 it is estimated that nearly 28 percent of the gross donmes-
tic product (GDP) originated in the agricultural sector while
nining and mineral processing contributed approximately 15 percent.
Both sectors experienced decline during the period of unrest
following independence. Recovery of the econory began in 1957,
with 1968-1970 being the period of greatest growth. Agriculture,
however, did not share fully fin that growth experience. GDP grew
at an average annual rate of 9.5 percent in 1969 and 1970 (at
constant 1968 prices); the growth rate for agriculture in the same

period wvas less than 3 percent. Overall growth slowed in 1971 with
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Table &

PRICE STATISTICS FOR FRESH AND PROCESSED FISH
FOR DECEMBER 1974
2CNE OF UVIRA

Fish Type Unit KG/Unft Price (K) Price Converted
Per Unit to K/KG

Fresh Tilapias 6 fish 0.5K6 20 K 40
Fresh Capitaine 1 fish 4 280 K 70
Saocked Tilapias 8 fish 0.35 40 ¥ 114
Smoked Capitaine 1 portion 0.4 50 K 100
Salted Ti{lapias 4 0.5 75 K 150
Source: Service de 1'Agriculture et de 1'Elevage, "Statistiques

de Prix Meis de Decenbre 1974 Typescript 2 pp., Survey
nade 5 January 1975.

1 K= .02 U.S.
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the increase in GDP (at 1968 prices) amounting to less than 5
percent; growth rate of agriculture remained on the order of 3
percent. Because agriculture's grovwth has not kept pace vwith the
rest of the economy, its contribution to GDP has, of course,
declined. In 1968 about 24 percent of the GDP came from agricul-
ture and less than 20 percent in 1971.

Commercial agriculture is only slowly regaining its pre-1960
levels of production. Given the population crowth that has
occurred in the intervening period. there has been a pronounced
decline in per capita fara output. For example, Zaire was self-
sufficient in rice and maize before 1960. In recent years the
country has been importing substantial quantities of both these
commodities. Declining per capita production of food crops is
thought to be the result of both a reduction in the acreage rlanted
and a serious decline in yield, amounting in some instances to 50
percent.

Production data for the inland fisheries for the time period
discussed above could not be located. However, estinmates of the
value of annual production (apparently in current prices) were
obtained. The fresh water catch had an estinmated value of
2122,000% in 195%. A low point of 297,000 was reached in 1965 and
the value of the catch was up tc 2114,000 by 1968. The nattlonal
agricultural plan for the decade of the 1970's calls for increasing
total fish production by 134,000 tons from a base of 130,000 tonms.
To achieve this goal would require a yearly increase of 7.4 percent.
(The FAO Fishery Country profile for Zaire reported total production

for 1971 to be 145,800 tons).

©12 = $2.00 U. S.
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The jPopulation of the Kivu region was estimated to be 2,261,800
in 19%52. The 1970 census for the region reported 3,014,500 Zairois,
and 347,400 forcign (presumably including nany refugees) for a
total of 3,361,900 persons. The Uvira zone, the amaore densly popu-
lated zone of the project area, is estimated to have a population
of 160,475 livirng in a3 3,148 knz area and the population continues
to increase rapidiy.

4.2 Consumption, Demand and XNutrition

There is protefn deficiency (Xwashiokor) in the South Kivu
Sub-Region. Reports of international arzencies say it is so; high
offifcials of the Zafrian governnent teil! us it is so. In villages
between Uvira and Baraka w: have seen the protruding bellies and
we know it is so. finally, we¢ have obscerved the nightly catch of
fish quickly bought up on the beaches of Uvira, with the denand
far exceeding the supply at the present tine.

Clearly, no one prograc anc no single protein sour:ce will
solve the problem. However, complemcntary efforts can help. The
proposed project in support of CUOPELATY is one such step.

What would be the impact of any increased fish production on
nutriticnal nceds in the project arva? Much of what follows
focuses on the Ruzizi Plain area, is hizhly inpressionistic and
depends heavily upon lengthy conversations with local people,
including the agronomes of AKLU.

If one thinks in termas of an "average” family unit of 10
persons (4 adults and 6 children), such units currently consume not
more than 0.5 kilos of fish per day. If the question is posed,

"How much would they consume, given greater availability and price
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stability?”, the response is 2-3 kilos per day.ll I1f the additional
question is asked "Hov much can the villagers afford to pay for
fish?”, the reply is 40-SOK per kilo.2/

What may be inferred from these observations? To get the
needed protein into the Ruzizi area vill require between 2,500 and
3,500 tons of fish per year. At 40K per kilo, a case of fish would
retail for 16 Zaires. This is more than the coop received per case
vhen {t vas marketing in Bukavu. Thus, it wvould appear that price
reductions at the retail level would be possible wvhile maintaining
reasonable margins, e.g., 12-15K per kilo ex-vessel, 20K per kilo
wholesale in the plain, and 30-35K per kilo retail.

Nothing has been said to this point about the population in
Fizi. Latest estimates put the zone population at something over
half that of Uvira zone (94,000 versus 160,475). The COOPELAZ/
Action Kusaidia nutritfonal survey of the tvo zones indicated
greater avafilability of fish in the Fizi area than in Uvira.

Baraka generally has dried fish available for shipment to Bukavu.
The COOPELAZ marketing and distribution plan calls for a fish

collection station at Baraka from wvhich dried fish would be moved

l/Allhough we are reluctant to play the numbers game with protein
requirements, ve cannot fignore the correspondence betwveen this
figure and one World Health Organfization estimate of protein
requirements (apparently WHO has a new, lowver value that has not
been widely accepted). Using their values, ouvr & adult, 6
children unit would "require” roughly 340 grams of protein per
day. 1f fresh fish yfeld 20 percent protefin, this faplies a
daily fish requirement of 1.7 kilos for the family unit.

ZIHarketing by weight has little meaning to the pecple. We observed
piles (a sizeable handful) of ndagala for sale in the Uvira
market for 10K. Whfile the price resained the same, the portion
becomes smaller and smaller as you go north from Uvira to the
Rvanda border.
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to Fizi as well as to Uvira and Bukavu. 1Initfally, the distribu-
tion of fish to Fizi calls for the use of small dealers. Until
governnent action is taken to improve the roadway and bridges
south of Uvira, the COGPELAZ propcosed scheme appears to be the
nost practicable one.

It is the opinion of local agricultural officials that there
fs a definft~o shortage of fish now arocund Uwvira, but that de=and
haé been =me¢t carlter wvhen industriai fisheries were operating in
the area. At that time nany fish were beiny exported outside the
region without complaints from local peopiec. it appears that get-
ting fish into the mountain area north and west of Uvira, probably
to ceaters along the highvay where they can be picked up, is one
way to reduce mnalnutrition.

4.3 Existing Marketing Systexz and Price Structurec of the Fishery,

Evira-Fizi
when fishing boats arrive at the beaches in Uvira with the
night's catch, niddlenen dealers are already waiting to buy these
fresh, undressed fish. These dealers nust be licensed by the State,
and they are of four types:
. Those who have alrcady =ade a deal with the
fisheraen for his night’'s catch by advancing hinm
aoney or credit; others waiting in line may not
know this deal has been nmade, or they may already
have a deal with the first buyer for his purchase
and waiting to sell to others behind thez, i.e.,
a 40 kg "box" of fish (the standard wholesale
unit for fresh fish), nay be sold to 3 or 4

levels of middlemen before ever leaving che beach,
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perhaps before the fishermen ever unload it,
vith the price rising about 2Z at each level.
W¥hat the fisherman may have scld for 62 or less
a box will probably be 12Z or more before it
reaches the market to be broken up and sold in
small quantities-a handful of ndagala sells for
10K in the market, 4 kilo of fish for 40-50K,
vhich amounts to 16 to 20Z a box.®

2. Those who come on bicycles with a platfora on the

rear that holds one or at maost twvwo boxes. They
transport the fish up the road to the villages
for sale in smaller quantities to other sellers
or directly to families. This is the principal
way that people in the hinterlands get any fish
now, unless they walk or catch a ride to the
narkets [n town.

3. Those who buy and sell fn small quantities right

at the boat landing.

4. Those who buy ard take {t to the market to sell.

Larger fish such as nukeke up to 20 cm are sold by lots of 5
to 8 for 50K; large sangala and -apitaine are sold individually on
the market, usually by bargaining for a final price. Some ndagala
are dried in the Uvira area, but fresh fish {s preferred here and
most are sold that way. Except for vhat few fish reach there by
bicycle or truck, the arez immnediately south of Uvira does not

recefve much fish now. Most fish reaching the port of Baraka are

%12 = §2.00 U.S.; lk = .02 + 100K = }12Z
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dried and stored in a depot there for redistribution. About 602
of this 1s trucked to Bukavu. Most of this fish comes from the
Bay of Burton and around the Ubwari Peninsula. it is dried on the
sand beaches and trought by boat to the Baraka depot. Because of
the very poor road conditions between Baraka and FizI, limited
quantities of fish are reaching Fizi, where there is a need for
more protein.

The one individual still operating an industrial purse¢ seine
operation in Uvira sells his fish locally for §-10Z per box, but
about 402 is trucked to Bukavu for higher prices.

4.4 COOPELAZ Price and Marketing Systec

The cooperative membership has iocked itself {nto a curious
pricing arrangement that leaves oniy the small retailer happy - the
fishernen and the consumer are a: his nmercy.

Early on the membership voted to atteapt to market thefir own
production rather than sell on the beach to the series of middle-
nen that operated there. In order to amass the :-apital for the
trucks needed for marketing, the members agreed to sell to the coop
for a price of 2 to 3 Zaires below the existing ex-vessel price.
The coop was unable to put together sufficient funds to purchase .
truck, and rental proved to be prohibitively expensive. WwWith the
collapse of their attempt at marketing, the coop still has to buy
from the fishermen at 32 per case (4 to 52 in perfods of lower
catch) and sells to aiddlemen for 23.20, in accordance with the
powers granteu by the aembers to the coop. The fishermen then
observe the boxes of fish being resold on the beach for 26 or z=ore.
The result, of course, is that many nembers withhold all or part

2f their catch for sale directly to the middlemen.
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No clear ansver was obtatned to our question of wvhat would be
required to revise the price structure. Tvo reasons wvere ocffered
as to why {t had nct been changed. First, it wvas asserted that the
price increase would only be passed through to the consumer, and,
second, the middlemen would "revolt” if a major price increase to
fishermen was nade.

The coop's planned marketing and distribution system, if
inpleaented, should alleviate both concerns. The reasoning gocs
as follows. The coop should be able to operate on a smaller nargin
than now exists between the beach and the consumer in rural villages,
f.¢., at present there is some fat in the system. I{f this is so,
the ¢x-vessel pric2 could be fncreased, thus attracting a greater
supply. At the same tirme, if the coop established sales stations
frn rural population centers such as villages in the plain of Ruzizi,
price conpetition would come to such areas for the first tiae. The
consuners would have a choice of coming down from the hills to buy
fn the village, or they could continue to buy from the hawker
selling his one case of fish from the back of his bicvile. {ihe
fish would be available to him at wholesale from the coop sales
station.) However, the presence of retailing at the staticn would
place real limits on his margin ~ his margins would fall froz their
present level. We doubt, however, that the small entrepreneur
would “revolt". Given the limited alternatives avaflabie te hic
in rural economy, it is unlikely that he prefer zero return to a
“"reasonable” one.

5.0 PROJECT AND INSTITUTIONAL ANALYSIS

5.1 Preliminary Project Proposal

The preliminary project proposal (PPP, 11 pp., dated September
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26, 1974), the feasibility of which this team was to study, 1is
essentially one in which a fishing cooperative in the Uvira-Fizi
Zone of Lake Tanganyika, Zaire (COOPELAZ) would be sssisted in its
expansion with U.S. AID funds for the purpose of increasing fish
production and protein availability in that area. a doubling of
the current annual fish production of COOPELAZ members and develop-
ment of an improved marketing system are the primary objectives of
this project. These would Le accomaplished by replacing present
worn-out fishing equipment, principally nets and lamps, with new
ones and developing adistribution system for fish that involves
collecting boats, delivery trucks and a series of selling stations
along tke main road from Filzi to the Upper Ruzizi Plain, 2s well
as drying racks, fish storage depots and coop stores with fisher-
aen supplies.

Total project costs for the fishing and marketing equipment
and construction initfally was $346,000, of which COOPELAZ would
furnish $28,000 for the construction supplies. An addfitional
$65,000 was included by USAID for technical assistance, making the
total U.5.costs $383,000. Details on the background, goals, for
technical assistance, making the total U.S. cost $383.000. Details
on the background, goals, assumptions, fnputs and considered
benefits from the proposed project are furnished in the PPP.
Impacts, both economic and social, are discussed along with other
benefits in the following team analysis of project feasibilfitry.

5.2 Feasibility of Project - Team Reaction

After tvo weeks of fifeld observations in the South Kfvu area
of Zaire; intervievs and discussions with key personnel in nationmal

and local governmental offices, Action Kusaidia, COOPELAZ and
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IRSAC; and examination of available catch statistics as vell as
potential catch and biomass estimates, from all sources, it is the
concensus of this team that, with minor modifications, this project
definitely 1s a feasible and vorthwhile undertaking for USAID.

It is our belief that the nutritional needs of the Uvira-Fizi
zone cannot be completely met with this project, or any greatly
expanded one which does not include reactivation of the fndustrial
fisheries on at least as large a scale as was in operation earlier,
and many more fishing units are probabiy needed to meet the protein
needs of this region. Reasons for this are that the basic prenise
of the proposed project was a current annual harvest by COOPELAZ
of 22,000 tons. Acceptance of that figure, which is about three
times the actual catch as best we can determine, makes it easy to
account for a lot more benefits than will occur with this project.
Doubling of that production, i.e., 44,000 MT, is not likely to
occur unless all of the Zaire waters of Lake Tanganyika in Zaire
are covered with a fleet of industrial purse seiners.

Three hundred COOPELAZ members all using trimarans on every
fishable night of the year and catching the saximum would result
in about 10,000 tcns per year catch. With the assistance of fish
finding equipment, this can probably be increased by another 2,500
tons. To reach the stated production of 22,000 tons would require
an additional industrial fleet of over 30 vessels in full operation.
We believe the current fish production by COOPELAZ can be doubled
or more with the assistance of funds for this project, but the
starting point is about 5,500 tons. Doubling that will make a
substantial contribution to improving nutrition levels in the

region. Equally as jmportant this project will serve as a model
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for further cooperative fisheries development along the cential
and southern shores of the lake.
5.21 COOPELAZ

We believe much of the feasibility of this project lies
in the fact that COOPELAZ appears to have the capability to
operate in the best interests of loca: fishermen; its managers
appear sincere, knowledgeable and honest; its program of first
modernizing its present harvest (artisanal) equipment so as
to gradually increase the catch, then of developing a good
marketing system, and finally gradualiy =moving into industrial
fishing, Is sound and in the proper order. Atteapts to
develop new technology for much greater harvests, without
first knowing how to market or distribute the increase would
te imprudent.

COOPELAZ is, is our opinion, a viable organization, but
it needs more financial assistance to get its feet on the
ground and moving in the right direction. Making a success
of this cooperative will have many more benefits down the
road: ft can be a model for the developoent and operation of
adcitiona! fishing coops enother Zaire waters: {t will benefit
local fishermen with higher wages and offer employment to many
more people - at least 85 - in addition to the fishermen who
will work in the stores and canteens; and it will provide the
means for apprentice fishercen to be trained and to acquire
their own equipment and needced supplies through suitabie credit
arrangements. Finally, with COOPELAZ' proposed zarketing
system, people in the outlying areas should receive more fish

and protein and at a better price than is available to them now.



wants to improve fthe lot of its
make more money for them and the
plan to market more fish in

more protein and wherxe fish can't

isly is also quite interested

local, under-nourished people.
ne real concern about COOPELAZ is that it is now
largely a oné-man operation. Cit. Kahindo, the manager, seenmns

éextremely capable and honest, and the fishermen hold him in
high esteem. If anythiag happened to him before the coop
really got going well, it could fold. He has what seems to

be a capable assistant and we understand attempts lave been
made to train some local fishermen in cooperative management
without success, mostly for lack of interest on the part of

the trainee. Since Cit. Kahindo and his assistant are on loan
to COOPELAZ by UNTZA, the National Labor Organization of Zaire,
it Is imperative they not be pulled out until the cooperative
is capable of managing 1itself.

Concerning the inflated estimates of their ovn production
records for 1973 we don't suggest this was done intenctionally,
but that errors developed ir calculating daily or monthly
statistics. COOPELAZ should, however, institute a sysrem of accurarely
counting (or reasonably estimating) the nightly catches from
its members. If they don't have good base data, it will be
difficult for them, or anyone, to measure, monitor or show
increased production and related benefits. This should defin-

itely be one of the items of short-term technical assistance.
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COOPELAZ managers indicated they were willing to move
gradually into {ndustrial-type fishing. To do so in the near
future requires that some of the boats not now in operation
be made avaflable to them. that they be put in operable condi-
tion, and that the coop recetve some ifnittal guidance in
operatior of the boats and the purse seine equipaent. We feel
this is an important adjunct to this project and urge that
COOPELAZ be encouraged to study moving into {ndustrial opera-
tions as soon as the artisanal fishery is essentially =odern-
fzed. Greatly increased production over the present depends
on active operation of the six industrial vessels fn Uvira.

A final point about the feasibiiity of this croject
through the activities of COOPELAZ: The cooperative {s
receiving competent, dedicated nmanagenent from Cit. Kahindo
and his assistant. Moreover, it i{s clear that they are con-
miited to training their meabers in the philosophy of cooper-
atives. It is these iapressions that lead us to assert that
if any increases in fish production are to be made in the
near term in the project area, they must bz made through
COOPELA?. ©No other organization exists right nov to assune
such a role.

5.22 Roles and Relationships of Other Local Agencies

We believe the proposed project is feasible also because
the idea and goal of increuased fish production in Zaire waters
of Lake Tanganyika, with COOFELAZ as the primary finstrument,
appears to be receiving the full support and encouragement of
officials of the Government of Zaire and other pertinent local

agencies.
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Government Officials

We discussed this proposal and its objectives with
officials of the Regional Goveranor's Office in Bukavu,
the Comamissaire and Assistant Commissaire of the Region
in Uvira, and the Zaire Ambassador to Burundi. Ali
expressed deep concern about protein deficiencies in the
region, indicated they would support efforts of COOPELAZ
to increase fish production; and regional officials wvere
particularly interested in reviving the industrial fish-
ing onerations out of Uvira, either through COOPELAZ, or,
if necessary, reassignaent of non-operating indueczcrial
boats to other proprietors.

Action Kusaidia (AKU)

This is a regional government organfzarion involved
in all aspects of rural development for the South Kivu
Region. It was initially established by the Presidency
in 1972 as a relief organization to welcome back refugees
from Burundi and elsewhere. Since then, AKU has becone
fnvolved in various developmental actions including the
building or renovation of dispensaries, repair of bridges
and roads, construction of schools and social centers,
vater supplies and a hospital. It is still funded 952
by GOZ and 57 by a number of international organizations.
All AKU representatives contacted in Kinshasa, Bukavu and
Uviia expressed great interest in helping the people of
South Kivu to receive more fish either fresh or dried,

and they support the efforts of COOPELAZ in this direction.
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It 1s the feeling of this team that AKU has the
local organization, equipment and necessary contacts to
be of great assistance in designing and constructing the
market.::, selling stations, canteens and coop stores pro-
posed in this project. Wicth their organization, it {s
considered they will know wvhat materials are needed, how
to get thems faster, and they can probably do the construc-
tion faster and cheaper than any other group. We see no
advantage in COOPELAZ temporarily going into the construc-
tion business, vhen a capable local organization with
experienced construction workers and laborers already
zxists. In addition, any work that AKU does on the roads
and bridge south of Uvira with GOZ funds vill, of course,
assist greatly in laproving and accelerating the discri-
bution of fish to those areas. If a badly needed mechanics
training school 1s funded i{n the Uvira area, AKU could
construct it. We understand AKU already has funds for a
nev, enclosed fish market in Uvira. All of these activi-
ties will aid and support this projecet.

IRSAC (Institute of Scientific Research

in Central Africa)

Workers of this renowned research groupc at the
Uvira station did much of the earliest work on the fish
and fisheries of Lake Tanganyika. Marlier (1957) was the
first to study the biology and life history of the ndagala
Stolothrissa. Little more has been added to his findings
by subsequent researchers in FAO programs. In 1956,

Collart of IRSAC vas responsible for stocking bhoth
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Lisnothrissa and Stolothrissa in Lake Kivu. The latter

did not reproduce, but today Limnothrissa are found in
great nunmbers, at least in areas around Bukavu, and they
are nov being harvested commercially for the first time
by artisanal fishermen from Uvira.

Nothing more was done on the fishes of Lake
Tanganyika by IRSAC after 1959 and the Uvirastation was
closed soon after. Nevertheless their work in other
areas of research - botany, zoology, aathropology etc.-
continues at the Bukavu station. [t is planned that the
YJvira station will reopen soon with Cit. Luyeye of this
team as its Director and emphasis will be on fishery
biology and research. This development should proceed
as soon as possible.

A program of both basic and applied research at the
Uvira IRSAC center can be of great assistance in the
further development and improved production of fish fron
Lake Tanganyika. Much more information is needed about
the habits, especially seasonal move=ments and concentra-
tions, of species important to the artisanal fishery
better estinates of their bfomass, relative abundance
and potential production are needed; and annual fluctua-
tions need to be monitored so that overfishing of certain
stocks does nut occur and that under exploftation, {f
ft continues to occur in spite of greatly fincreased
fisuery effort, is well known, also.

IRSAC vorkers can be particularly helpful to Lake

Tanganyika fisherven vwith sonar (fish finding) equipment
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by identifying the presence of fish and their concentra-
tions in different locations during specific months and
even days. Such an operation would perait fishermen to
head for areas where the probability of finding fish {s
high, thereby increasing their catch and the overall
production.

Finally, IRSAC can assist f{ishernen on Lake Kivu to
locate concentrations of ndagala, first by mapping and
shoving fishermen where the dceper waters are (zore
ndagala can be expected :c be in these locatfons in this
such shallower lake) and secondliy by helping to lJocate
fish concentrations with sonar equipz=ent. Any increase
in the catch of ndagala on Lake Kivu will lessen the need
to import fish to that city froa Lake Tanganvika and nmake
more fish available in the Ruzizi and Uvira regions where
there is a shortage at this tinme.

To assist these needed supporting activities of
IRSAC, it is suggested that sufficient funds be included
in the proposal to provide the reopened Uvira fishery
research center with a high speed, fiberglass boat, fully
equipped with poverful search and signalling lights,
marine radio and combination depth and fish finding equip-
ment. Possibly the fiberglass boat now beached adjacent
to AKU headquarters in Uvira can be acquired and recondi-
tioned for the purposes of scientific investigations and
fish finding operations. In addition, IRSAC should be
encouraged to staff this station with at least three

technicians and furnish cther nceded scientific equipment
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so that those investigations can be effectively and
efficiently iniciated and accomplished.

5.23 Training Needs and Technical Assistance

Several types of training and technical assistance are
needed and should accompany the development of this project
and expansfion of COOPELAZ activities:

a. COOPELAZ itself should cooperate closely with the

development of an apprentice training program of young

fishermen in the more modern fishing methods so they can

be ready to take over the {ishing operations (see b.

below). Present membership of COOPELAZ now consists

largely of older fishermen. COOPELAZ manageament should
also hasten the training and fndoctrination of several
of ifts most fntelligent young 2en in the sanagezent and
operation of this fishing cooperative.

COOPELAZ management indicated it probably bhas the
capabfility already to train fishermen to operate the
fndustrial boats and the purse sefnes, if the equipzent
should be made available to it. To us this seezs unduly
optinmistic and perhaps unwise. To be certain that
COOPELAZ is fully capable of handling purse seine equip-
ment and operations, the project should include an initial
perfiod of technical guidance {n that respect - they nmay
know how to run the boats bul not mnecessarily the nost
efficient and effective vay of operating the purse seines.
b. A training program under UNICEF auspices for voung
fishermen of the Uvira region is in the process of being

fmplemented. It is considered an extremely i{important
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eiement of the fisheries development progranm on Lake
Tanganyika and envisages actions entirely conplenmnentary
to achievement of the objectives vf the project. The
UNICEF project proposes to:

1. establish 10 artisanal fisheries units {n the
UVIRA region, cach staffed by 12 young f{isher-
men under the guidance of an experienced 1{sh-
erman.

2. Teach these young fisher=en thef{r craf: through
on-the~job training and for=al instruction.

3. integrate these vourn, isher=men with thelr
equipment into COOPZLAZ cn the completion of
their training progra=.

4. establish a fisheries repair and =m=aintenance
facility and traln selected wvoung z=en in equip-
ment and boat repafir and =aintenance techniques.

The A.1.D. Mission s exploring with UNICEF the best

manner in vhich to izplez=ent such a trafning progras and
the COOPELAZ fisherfes prograz to assure that all training
needs are covered and to avold areas of project duplica-
tion.

c. Other technical assistance we consider needed by
COOPELAZ {in this project would be a =arketing expert for
about a month to show its zmanagezment how to worxk with

and develop a suftable pricing svstex - one that sufffi-
ciently allows for all transportation and other costs and
that provides acceptable profit =argins. It appears to

us that COOPELAZ has proposed the outline of a good fish
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distribution system but it should be revieved by a
narketing expert who could advise, for instance, on
simple ticket systems to keep trace of boxes of fish
between the landing area and final distribution point.
The expert could also help initfate the training of
market and store managers and processors in fiaproved
nethods of handling, processing and distribution of fish,
or waste and spoilage will continue.

COOPELAZ also needs guldance in the developnent of
a systea for recording and tabulating catch statistics.
The right kind of narketing expert aight be able to
assist in this aspect as well, or it aay require sone
additional very short terz statistical assistance. U.S.
A.1.D. agricultural econonfsts or statisticians sight be
able to assist in this. Although not perfect, ft
appeared to us that the method of obtaining catch statfs-
tics at fish landings by the Agriculture Serwice in Uvira
fs better and =ore accurate than the estimates now being
nmade by COOPELAZ.

Finally, technical assistance should fnclude a gear
developnent specialist for construction of dexonstration
trinaran fishing units, with which he. or soaeone fro=n
COOPELAZ, could tour a'l the artisanal fishin: beaches
to visually show and convince fishermen of the advantages
of innovative ideas and aore effficient and easfer wvays
to operate equipment. The unit can be used to teach
apprentice fishermcan nodern techniques and equipnment

and provide opportunities to try out nev fidecas and
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fmprovements in fishing gear and methods. The technical

gear expert could infitfate and oversee the construction

of the demonstratfion unit; fnstruct appropriate fndividuals

in COOPELAZ hov to demonstrate to traditfonal and

artisanal fishermen ways to facilitate their work while

increasing their catch and how and where such equipment

could be buflt or bought on credit. & revisit to the

area by the technical expert should be planned for a

couple of weeks once a year to checx on whether the unit

is functioning and being utilized as it shoulid and to

add new ideas to the demonstration.

6.0 REVISED PROJECT PROPOSAL
The following are the tear's suggestions for modifying the
preliminary proposal with some specific.increaental courses of
action. The modified proposal fncorporates =mcst of the fdeas of
the earlier one, but includes some additiona! ones considered
necessary to meet the objectives of fncreased production, and
suggests changes in priorfties, in materials acquisition, tine
frames and project funding. The proposed project would cover a
period of three years and be accomplished in three stages as followvs:
6.1 First Stage
Modernfize the present COOPELAZ fishing fleet to the highest

level of artisanal technology as quickly as possible.dy converting
all present catamarans and avaflable fishing pirogues of the right
lengths into trimarans and equipping the=m with the appropriate nets
and lamps. Acquisition of new boats would not be fncluded at this
stage; rather the existing stock of pirogues is utilized.

Enough are avaflable to add 118 nmore trimarans to the COOPELAZ
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fleet of 109 now existing (see earlier discussion and table on
curient and potential production by COOPELAZ pp. 16-18). Funds would be
provided only for acquisition of approximately 200, new 100-meter
nets and the same number of both large and small lamps. This
would allow for a considerable nusber of spares in stock since the
present supply of nets and lamps is still useable to some extent.

Construct the proposed selling stations starting first with
those along the road from Uvira north through the Upper Ruzizi
Plains; begin construction of drying racks and storage depots,
starting in the Baraka and Fizi areas where 90X of the fish are
dried. (Note: Where construction is involved, it is recommended
that it be done through AKU and that all funds allocated for this
be used for purchase of needed materials and supplies.

Arrange for COOPELAZ to acquire at least two of the inactive
industrial vessels and fishing equipment in Uvira for a threc-year
probationary period and begin reconditioning as necessary.

Acquire and make available to IRSAC a fiberglass research
boat with a fast motor and fully-equipped with ship-to-shore radio,
appropriate depthfinding and fish location equipment - with some
reconditfoning, the one beached near AKU headquarters in Uvira
night be utilized for this purpose.

Acquire one large truck, of 2.5 to 5 tons for delivery of fish
to stations in upper Ruzizi area.

All of the above should be accomplished in the first year at
a maxamum cost of $278,000. In addition, it is considered some
technical assistance with development of a betzer system for col-

lecting and recording catch statistics should be provided early in

the project life. Some increase in catch should be evident as soon
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as the additional trizmarans are operating, thus, their conversion,
plus acquisition of new lanps and nets, has highest priority.

6.2 Second Stage

After a reasonable training period begin purse seine operations
with two reconditioned industrial vessels, and as soon as they
begin catching fish, start reconditioning of two nore industrial
boats for use by COOPELAZ. One desirable restriction by the govern-
ment, during the probatfonary period that COOPELAZ is allowed to operate
these boats would be that at least 40% of the catch should be dis-
tributed to the ocutlving regions where fish (prozein) is needed
most, rather than all to Bukavu, where the highest price zmight be
obtained.

witn the increased catch freom improvement of the artisanal
fisheries ané re-fntroduction of industrial fisheries, reczaining
components of the COOPELAZ marketing and distribution systexz should
be completed, i.e., the remaining selling stations, drving racks,
canteens, e¢tc., should be constructed; and the other trucks and
the collecting boats and nmotors should be acquired. All of this
should be done by the ¢nd of the second vear with costs in this
phase of aboutr $203,600.

Technical assistance in the second stage should include gui-
dance and training from a marketing expert early i{n the year before
development of the marketing systez is conpleted,and instruction
in the operation of purse seine boats and equipment. At the end
of the second phase a considerably increased catch should be evident
and nore fish should be reaching out to the villages beyond the
beach markets. A doubling by then of the previously estimated

production of 5,500 tons is possible, but will depend on the full
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operation of all four industrial vessels.
6.3 Third Stage

After two years of experimentation and study by IRSAC research-
ers, it should be possible to initiate a fish locator system by
which fishermen are guided to the concentrations of fish. This
should definitely increase production to at least double that at
the start.

If the first four industrial units are all catching fish,
then consideration might be given to acquiring and renovating two
more units,possibly from Kalemie, 1f those are not all in operation.
Also,FAO has plans for smaller purse seine units which might be
more appropriate and less expensive. Funds should be included for
this contingency.

Acquisition and gradual replacement of some of the older
trimarans with netal ones and purchase of motors could be infitiated
in this perfvd. This would permit fishermen to cover a greater
area in a shorter period of time, and, with the assistance of fish-
locator equipment, should increcase the catch even more. Current
costs of metal boats are not avaflable to us, but since they are
fn use in Burundi waters, costs should be available from FAO.

From this point on, further increases in catch will depend on
new technology. Trawlers or large purse seiners operating in the
deeper waters with sophisticated fish location equipment, in day-
time as well as at night, are the best possibility; however, this
will require preliminary investigations of species and stocks and
experimental fishing over a considerable period of time. Also,
the several governments will mutually have to agree that this is a

permissable means of harvesting fish on Lake Tanganyika. Hopefully
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FAO and other international groups wil! continue experiments with
better fishery technology on this lake and make their findings of
fmprovements known to all countries.

This last period should also be one in which other means of
fish processing and preservation should be exploited. Smoking
and salting are possibilities, if local populations will accept
themn; the feasibility of freezing of fish might also be studied in this
stage. Experiences of FAO in Burundi and Tanzania in this respect
should be reviewed.and successful methods tested for acceptance of
product and cost. The third stage {s essentially one of allowing
time for the programs and modifications inittated in the first two
years to work. Some developments night take longer than antici-
pated because of delays in getting started, in construction, In
tratning and in acquisition of equipment. Furthermore, {t would
be unusual {f everything jelled so that increased production
occurred right away. If the production {s doubled and the rarket-
ing systenm fully integrated and working after two yvears, then this
project will be more than a success. 1f {t takes three years or
even a little longer, then it is still a worthwhile underraking
for U.S. funds.
6.4 Suggested Budget

Following 1s the budget breakdown for the modified,three-
stage proposal outlined above. Funding for the first two phases
fn the amounts shown is considered essential to the success of this
project and should be the minimum budgeted; additionasl {tems sug-
gested for the third phase are not critical, but they would help
insure a continued increase in fish productior and provide more

stability and incentive for further {mprovement in COOPELAZ’
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(Zaire's) program for fishery development on Lake Tanganyika. They
are included as possible, desirable expansion of the basic develop-
ment and assistance project.

It is stil]l assumed,as indicated in the PPP,that COOPELAZ will
assume salary costs for all wvorkers in their expanded activities
resulting from this project and that AKU vill assume administrative
costs, other than materials, for any construction activities
assigned to it in this project. In addition perhaps COOPELAZ, or
the Republic of Zaire, would share more of the proposed costs,
particularly those in the third phase.

With respect to financial arrangements the team supports the
suggestion by Citoyen Kahindo and others that financing to the
cooperative should be made in the form of a loan, to be repaid
following stipulated conditions. The funds would then be available
for reuse in further expansion of these activities or in other
cooperative fisheries projects as mutually agreed upon by the

Gove,~ment of Zaj:e and USAID authorities.
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6.5 Proposed Material. Ecuipment and Agsistance Requirements by

Stages and Estimated Costs

First Stage - Year 1 - Equipment

No. Itenm Dollar Equivalent
200 100 meter nets at 2Z per meter $80,000
200 Lamps (16,000 CP) 30,000
200 Lamps (500 CP) 12,000
1 Welding Torch 300
1 Large truck for fish distribution 20,000

zarkets and selling stations in
Upper Ruzizi Plain

1 Fiberglass research boat (25')11 for 15,000
IRSAC Uvira Statfion, equipped with large
engine, marire radio, depth locator and
fish finding /sonar) equipement

Construction Materials for Half the Markets, Stores, Depots and
Drying RacksZ/

12 Selling Stations in Upper Ruzizi Area 2,500
14 Drying Racks mostly in Baraka & Ubwari 10,000
peninsula

2 Storage Depots for dried fish 2,000
2 Coop Stores for fishermen supplies 1,500

Reconditioning of 2 Industrial Purse Seine Boats3/ 100,000(up to)

Technical Assistance Re-Catch Statistics System 5,000
Sub-Total: First Stage $278,300
(Maxiaum)

I7acquisition and reconditioning of Army boat beached near AKU Head-
quarters in Uvira would reduce costs by 1/3 or more.

3’Coctc of these and other materials might be borne by COOPELAZ
and/or GOZ.

3/ These might require entirely nev engines, winches, lights and
seining equipment; we did not have time to inspect these boats to
make such a determination. If boats can be put in operation, sur-
plus can be carried over till second year for reconstructing of
additional vessels; totals can be revised following inspection by
competent marine engineer or receipt of estimate from boat yard.
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Second Stage - iear 2 - Equipment

No. Item Dollar Egquivalent
2 Large trucks (5-ton max.) for $ 40,060

fish delivery to nmarkets around
the loke & bringing drisd fish
from Baraka and points south of

Uvira
1 Pickup truck for delivering 7,000
supplies
5 Boats for collecting dried fish &
delivery to storage depots 6,000
8 ‘Penta' 50 HP outhoard motors for 9,600

above boats, including spares

Construction Materials for Recainder of Depots, Drying Racks,

Stores, and Selling Stations (see footnote 2)

12 selling Stations - Uvira to Fizi 2,500
14 Drying Racks 10,000
2 Storage Depots for Dried Fish 2,000
2 Coop Stores for Fishing Supplies 1,500

Reconditfoning of Two Additional Purse Seine Boats 100,000 (up ta)

Technical Assistance: Marketing Expert; Guidance in 25,000

Purse Seine Boat and Equipment Operation

Sub-Total: Second Stage $203,600 (up to)
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Third Stage - Year 3 - Equipment

No. Iten $§ Equivalent
4 Additional fish locator equipment
(sonar) for larger industrial boats $ 12,000
2 Newer, smaller purse seine boats (FAO
design); costs not avalilable now but
estimated at =ax of §$25,000 each 50,000
45 Metal canoes for construction of 15 =etal

trimaran fishing units; costs not avail-
able, estimated at $2,500 ea. froz FAO

publications 110,000
15 New motors for above units 18,000
Technical Assistance - Gear Developcent Sepecfalist

For guidance and training in development of
demonstration fishing unit for promotion of new
fishing techniques; training in new processing

sethods. 30,0004/
Sub-Total: Third Stage $220,000
Three-Year: Total: All Phases $722,000

illnclude cost of acquiring or constructing demonstration unit.
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7.0 OTHER EXPECTED BENEFITS AND IMPACTS OF PROJECT

7.1 Benefits to Fishermen

In addition to fincreasing fish production by the order of

magnitude suggested and improving the protein supply in
the project, {f funded, should establish COOPELAZ as an
fully viable organization, adequately serving the needs

percentage of the artisanal and industrial fishermen in

the region,
effective,
of a large

the Uvira-

Fizi region of the Lake. VLocal fishermen will receive maany benefits

including:

1. Coop stores, where supplies not readily available

now, can be purchased at reasonable prices;

2. Availability of long-term credit for purchase of

large items such as boats, motors and nets, as well

as short-term supplies as keroscne, mantles, etc.;

3. Training in the use of improved fishing and proces-

sing techniques;
4. Better and higher quality fishing equipnent;

5. Availability of =orc attractive =markets;

6. Services of trained mechanics for repair of engines.

7. Emergency loan or rental of equipment for short

periods;

8. Assistance with locatfon of fish concentrations;

9. Guaranteed minimum prices for fish;
10. Profit-sharing.

7.2 Economic Impact of Proposed Project

To assess the impact of the project we must first fdentify the

types of people affected and the nature of the fmpact upon then.

In some instances it should be possible to quantify the impacte
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vhile in others we must be content with deducing the sign (posftive
or negative) of the impact. 1In all instances ve shall confine our-
selves to assessing primary impacts and will ignore secondary and
later round effects.

Three groups of indfviduals can be identified as affected by
the project. Obviously the zembers of COOPELAZ must be evaluated
in terns of impacts on thefr fncome; next the izpact upon the con-
sumer in terms of the nutritional requirezents =ust be analyzed;
and finally, the impact of the project on local enplovynment needs
to be considered.

In the case of the cooperative members we can estimate their
Bross revenues and net incomes before and after the conversion to
improved boats and gear and a revised ex-vessel price structure.
Given an assumed catch rate for each type of boat and a price of
3 Zaires per case, the fleet would generate sonthly revenues of
2.33,225. Crev shares would amount to half of this or Z.16,612.
Thus the 242 coop members would average monthly gross incomes of
Z.58. 1f overhead costs run as high as the 607 suggested in the
PPP, this implies a net monthly fincone pcr member 5§ Z2.27. (per
man crew¥ shares, assuming 9 crewsmen per trimaran, 5 per catamaran
and 1 per canoe, would be Z.11 pe:r =0onth).

Rith full conversion to ;rinarans and a price of Z.5 per case,
total monthly revenues would be 2.78,315. Crew shares would be
2.39,157 or Z.14.20 per crewnan for a work force that has increased
from 1,467 to 2,043. Coop members gross fncome has risen to 2.162
or a net of 2.65.

If the project achieves any success in its marketing and dis-

tribution efforts, the people in rural population centers and
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surrounding areas will have more fish to eat at prices no vorse
than at present and perhaps lower. Without attempting to quantify
the result of fmproved nutrition, it seems safe to assume that the
impacts are positi-e.

One of the most interesting (and unexpected) benefits of the
project is in the area of new employment. W¥e had recognized that
the coop planned on hiring approximately 85 aiddle and low incone
level workers to operate fts various facilities. Only belatedly
did ve realize that the conversion to an all-trimaran fleet would
necessitate approximately 580 additional crewmen, while crew shoares
per man increased 29 percent. If an apprenticeship progra= and
low cost loans are =made available to the =ore promising voung crew-
men as planned in the UNICEF apprentice program, both the coop and
the fishery will be assured of a well-zrained supply of fisheraen
for the future.

7.3 Other Impacts

7.31 Small Commercants or Middlemen Buyers

When the marketing and distribution system proposed by
COOPELAZ is fully integrated and operable, nmany of the s=all
dealers will be put out of business or forced to compcte at
lower prices and profit =margins. In many instarces this will
be an improvement, since the poor consumer i{s often forced to
pay higher prices only because the fish passes through a
series of middleman dealers, each making their profit. Many
of the smal! bicycle dealers will still be needed for local
distribution of fish off the main roads. Some of the niddle-
men dealers vill be able to find other employment either with-

fn COOPELAZ operations or in the expended fishing fleet, {f
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they are interested.

7.32 Other Fishermen - Not Members of COOPELAZ

There should be no great impact here since most of these
will be traditional, single pirogue fishermen using dip and
scoop nets. They will be the older fishermen who are not
interested in changing their fishing techniques and who will
be satisfied with smaller amounts of fish for family use or
market trade. On the other hand, many others should be encour-
aged to join COOPELAZ when they see the benefits and services
available to members in which they are not sharing.

It is entirely possible that if COOPELAZ gets too big
f.e., acquires too many menbers to service thea efficiently, that
smaller branch or sub-coops of COOPELAZ might need to be
established in other towns or lake regions to better serve
specific groups of members. With COOPELAZ training, experi-
ence and guidance, it should be easier to do this than it was
getting the larger (parent) group functioning.

Likewise, the one or two other industrial fishermen in
the area should not be impacted by COOPELAZ activities, except
possibly to benefit if COOPELAZ gers into industrial operations.

7.33 International Impacts

It is doubtful that a project of this magnitude and scope
will have any major internatfonal implications. The best
estimates of sustained annual potential yield for Zaire wvaters
of Lake Tanganyika is 140,000 tons. At maximum efficiency and
operation of all suggested artisanal and industrial boats, the
greatest expected annual harvest after three years (s only

about 20,000 tons. Thus, there is no likely danger of depletion

A e e
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of fish stocks in Lake Tanganyika from this project.

On the other hand, these are international waters involv-
fng three countries (in the north end of the lake) and fish
move freely across territorial boundaries. Any necessary
management or regulation cf stccks and harvest should be
based on cooperative studfes and recommendations of expert
fishing staffs or consultants ¢n al! three countries. More
accurate deterafination and continuous monftoring of fish
stocks (species, bioeass and relati{ve abundance) should be
done by joint efforts. IRSAC should take the lead for Zaire
in this and participate fully fn anv aulti-natfonal efforts
fn this regard. Fishery researchers of FAO in Burund!{ and
Tanzania and of IRSAC shculd have free acress tc each other
for exchange of technica! information, exploration of {deas,
perfodic discusstons of progress and assistance in planning
and conducting needed and mutuaily beneficial {nvestigations.

8.0 ADDITIONAL RECOMMENDATIONS

The following suggestions are related to the fishery, fishing
conditions and technological aspects for Lake Tanganvika. They
are not a crfitical or essential! part of the prolect, but thelir
faplementation could generally help to further {mprove fish produc-
tion and provide nore efficient operations. ¥Xe becazme aware of
them as problens or conditfons or sftuatfons that should receive
someone's further attentfon, as we conducted this study and pre-
pared this report. W¢ leave them for whatever use they might be
to USAID, COOPELAZ or AKU.
1. Someone - COOPELAZ or IRSAC - might look into the possibility

of trying to catch ndagala in July-August--supposedly the poorest
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fishing season--i{n the Bay of Burton where concentrations of fish
are known to occur and circulate during this same perfod.

2. Since better methods of obtaining more accurate catch statis-
tics are needed, vhy not use the new market place to be built by
AKU on the main landing beach in Uvira? The building could be
completely fenced with a large covered, open area and a small
enclosed entrance roon with platform scales, where boxes of fish
vould be taken first from the boats and weighed; after that thoy
could be taken fnto the outer section for wholesale or retaifl sales,
or loaded directly on trucks for delivery selling stations along
the highways. To make such a svstem work requires the cooperation
and support of GOZ, COOPELAZ, and the individual fisherzen. Fish-
ernen could be required by the government to have their fish
veighed officially--probably by Agriculture Service e=ployvees--
before they can be sold. Simflar veighing statfons can be devel-

oped at other principal landing areas.

3. The program of road repair and construction and bridge repair
south of Uvira should be accelerated. A newer, auch fmproved, all
veather road is badly needed from Baraka to Fizi.

4. Spare parts for trucks and motors are badly needed and hard

to get. AKU or COOPELAZ should build a retail store in Uvira,
nanaged by local entrepreneurs or salarfed individuals trained in
ordering, stocking and selling of needed parts. If the UNICEF-
sponsored mechanics school ever materializes here, this is the next
logical step. 1If not this, then COOPELAZ at least should provide
basic spare parts for engines and a mechanic as a service to its

members.

5. A possible alternative nethod of fish collection and distribution
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involves use of a Hovercraft, which travels 60 ka/hour, has a
standard V-8 Chrysler engine and a capacity of one aetric tom.
This could be used in place of fish pickup boats on the lake and
one large delivery truck. Cost in a Kinshasa is 75,000Z.
6. For improved efficiency and costs, equipament of widespread
use should be standardized as much as possible, e.g., lamps, fuel,
outboard motors, net sizes, boat lengths, so that they and indivi-
dual parts are interchangeable, and maintenance and reorder problems
minimized. Other suggested equipment modifications are:
1. Lanps need to be redesigned so that most of the light
is directed downvards toward the wvater and aluminunm
or stainless steel reflectors will give increased
light intensity over present porcelain ones.
2. Beach seines should be lengthened by adding wing
sections of larger mesh to minimize increased
pulling force necessary to haul net; this should
ifncrease the catch by swveeping larger volumes of
vater.
3. Wooden rollers should be added along the gunwvhales
of pirogues where nets are pulled in, to increase
net life and reduce pulling effort.
4. Lamp mounting on trimarans should be redesigned so
that lamps can be turned out of the way during
1ifting of net.
5. Pickup boats should have insulated holds; fish
boxes should also be insulated for better and
longer fish preservation.

The wvooden pirogues should be covered vith a thin layer of



fiberglass; this will strengthen and extend life of wooden planked
boats, and make them 100 percent watertight; due to shortage of
trees and wood in area, the fiberglass-covered planked boats will
be a suitable substitute for the traditional dugout pirogue.
Further instructions with respect to use and preparation of fiber-
glass for covering boats is given in Appendix C.

8. In response to & suggestion in the original PPP, ferro-cenment
boats are not recomaended due to the low ratio of the buovancy to
hull weight. A ferro-cement pirogue will weigh about three times
as nuch as an equivalent boat constructed of wood--specific gravity
2.6:0.9--also, a ferro-cement boat will ride at deeper draft,
naking it more difficult to row or propel, necessary reinforcing
materfal is expensive; and construction is a skilled to sez=iskilled
operation.

9. The Republic of Zaire should consider the creation of a quali-
fied and effective Government Fishing Service, with trained biolo-
gists, technologists, aquaculturists, statisticians, marine engin-
eers, marketing and processing experts to provide assistance,
training, and guidance in fishing development and management pro-
grams {n all Zaire waters, river lakes, and ponds. In addition,
IRSAC should be staffed with additional fishing research biologists
and fish technicians as well as some fish development specialists.
10. A small net-making industry might be established in Uvira;
nets are now imported into Bukavn from Tanzania and elsewvhere.

The factory could (1) use machines to make knotless webbing and
hire women to complete finished nets and purse and beach seines of
needed dimensions, or (2) purchase webbing from outside sources

and complete nets locally as above. If knotted webbing is used,

complete nets can he made from scratch.
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10.0 BIBLIOGRAPHY ON GEAR, BOATS & TECHNOLOGY

Fishing Boat Design: 1, Flat Bottom Boats; FAO Fisheries Technical
Paper, No. 117, Rev. 1.

Fishing Boat Desfign: 2, V-Botrom Boats; FAO Fisheries Technical
Paper, No. 134.

Lake Victoria Fisheries Research; FAO Technfcal Report 1, FI:DP/
RAF/71/242.

How to Plan and Cut Nets:
URI*Marine Bulletin Series No. 8

Cutting Web Tapers;
UR! Marine Leaflet, Series No. 1

The Dynamics of European Wing Trawls;
URI Marine Leaflet, Series No. 3.

Comput ing Horsepower Used in Trawling;
URT Marine Leaflet, Series No. 2.

Pair Trawling for Herring in New England;
URI Marine Bulletin, Series YNo. 9.

Fisheries Cooperatives;
URI Marine Memorandum 30.

Rhode Island's Floating Fish Trap Fishery;
URI Marine Bulletin, Series No. 14.

FAO Reports Dealing with Fisherfes on Lake Tanganyika;
Suggest IRSAC contact FAO home directly.

AURI = University of Rhode island
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11.0 APPENDIX

11.1 Itinevary

March

March

March

March

March

March

March

March
March
March

March

9, 1975, arrived Rome, Italy.

10, conferred vith FAO Fisheries Personnel for African
Lake Projects, especially Lake Tanganyika.

11, traveled to Kinshasa and Bukavu, Zaire.

12-13, conferred with Action Kusaidia, IRSAC and Republic
of Zaire officials and staff; observed fishery
equipment and operations on Lake Kivu.

14, traveled to Uvira, Zaire.

15-20, conferred with officials and staff of Kusaidia,
COOPELAZ, Agriculture Department in Uvira; observed
fishing equipment, harvest operations and marketing
conditions in Uvira, Baraka and Kalenie.

19, traveleZ to and from Bujumbura, Burundi in unsuccess-
ful attempt to see FAO fishery researchers; permis-
sion not received from Burundi Government to talk
vith thea: visited Zairian Ambassador to Burundi in
Bujumbura regarding fisheries theme.

21, traveled to Bukavu.

22, conferred vith Kusaidia personnel.

23, traveled to Kinshasa, Zaire.

24-April 5, conferred with USAID, Kusaidia, Repubiic of

Zaire, and UNTZA officials and staff; and preparation
of report.

11.2 Trip to Kalemie: March 17, 1975

Personnel: T. Kowalski, L. Sokolua

Duration: Three hours

Visited: Commercial fishery operation on a beach in Kalemie

and talked to two operators. One was a private
individual, the second a coamercial company,

PEZALAC.

The equipment and operating methods z-e similar and are based

on operating units consisting of: 1 travler, 1 boat carrying the
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nets, and 4 boats with lamps.

All boats are made i steel and seem to be in good tepair.
The equipnment, however, is not fn such a gooud condition.

Fishing method - purse seining is used with nets made up in
three horizontal strips:

top strip - small mesh for catching;

niddle strip - large mesh for large fish;

bottom strip - small =mesh.

The size of the net is 400 zeters by 35 to 40 meters deep.
The lamp boats are deploved at 200 meters distance and the netboat
pays out the net and the trawler pulls the net and forms a closed
circle in a standard fashion.

We were told that nid-water trawling is not allowed on Lake
Tanganyika.

The fish finding is based on the evperience of the fishermen
and consists in spotting frothing of water on the surface, sounding
the depth of water to determine what species of fish are likely to
be present and ordinary irial and erior search. Depth sounding {is
done by weighted line near the shores and serves also as a precau-
tion against snagging of nets.

The Pezalac is operating seven fishing units for 20 to 24
days each month. The crew rests 7 to 10 days while maintenance is
performed on the boats by trained personnel.

Catch Rates and Prices: The average catch rate of all the

types of fish is 20-25 tons per nonth per trawler.
The gross prices at the time of the visit were:
Ndakala, fresh, 10 Makuta/Kg. (1 Makuta = .02 U.S.)

Ndakala, dried, 46 Makuta/Kg.
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Sangala, 18 Makuta/Kg.
During times of oversupply of fish, the prices can drop to
as much as 1/5th of the above prices.

Fish Distribution: Fish is sold from a central wmarket run

by the fishing operators. Dried fish are shipped by train to
Lubumbashi, Kanonga, Kamina, Bujeay, Kindu, Kongolo, or to Mwene
Ditu. Frozen fish fillets are shipped by air to Kinshasa and
Lubumbashi.

Problems: Trained, responsible and dedicated :rews, mechanics
and administrators are of prime importance. There is a shortage
of such personnel.

Great difficulties are being experienced regarding spare parts
for engines and equipment. The repafr facilities are very crude.
The boats have to be beached for work on the underwater parts of
the hull. Presently, there is a shortage of paint. Two conmpanies
(CFL and Filtizaf) have been repairing boats, but Filtizaf has
changed fts policy on the matter.

Fishing Cooperative, COOPEKA: Only office visit was made as

the location of the base of operation is about 40 kilcmeters away.
The cooperative has 65 members. Members were given:
46 planked pirogues, about 5 meters long;
100 lamps, Coleman;
58 hand lift-nets;
5 large lift-nets;
6 purse sefne nets;
1 large boat, 12 meters, outboard motor (presently broken).
The above equipment was purchased with funds provided by the

labor union. The members are expected to pay back for the equipment
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from the fishing profits. (This is to make them work hard.)

Fishing Methods: Are different from the Uvira area. There

are no lamp boats and the fishing boats carry the la=mps theaselves.
Two boats are braced together to fora a catamaran and two catanmarans
are braced one behind the other foraing approximately a square

unit. Nets used have only 3.5 x 3.5 meter openfing and are made

both out of knotless and standard netting.

Catch rates vary from 100 kg/unit up to 200 kg/unit (four
pirogues) per night.

Fishermen sell fresh fish, =mainly XNdakala themselves. Any
excess they dry and bring to the cooperative. The Coopeka gives
thea nmoney right away if they have it, or pays later after selling
the dried fish.

The price quoted was 6.502/20 kilos.

Observation: The commercial fishing is =uch better organized

and run in Kaleaie, but the artisanal fishing seeas to lag behind

the Uvira region operations.

It seeas that the artisanal fishernmen needé to nake contact
with COOPELAZ and learn the nore efficient fishing methods fron
the Uvira fisherzmen.

11.3 Recommendations for use of Fiberglas in Covering Boats

Adds little extra weight. Fiberglas' specific gravity is
approximately 1.6. To cover one pirogue will take approximately
300 ft2 of fiberglas cloth which will add about 150 I1bs. to the

wefght of the boat.

It s very easy to apply since the boat acts like a forms.

The procedure consists of:

1. Turn the boat upside down on low trestles. Lay the
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fiberglas cloth on the outside of the boat and cut sections
so that the cloth covers the entire hull without crinkles
or folds. Overlap joints by approximately 2 inches. Cut
another scrip of fiberglas cloth to cover the flat portion
of the hull bottom. This will provide a double layer of
fiberglas to reinforce the botton.

Sand the wooden surfaces to be covered and apply the pre-
mixed resin with a roller or a brush. Small area at a

time should be worked because the resin will dry gquickly

fn hot climate. Put the cloth over the wet surface and
apply the resin againr over the cloth. The cloth could

alsc be saturated with resin beforehand. Make sure the
cloth is snooth over the surface by smoothing it with a
roller. It is most important to follow manufacturers
instructions for mixing the resin and catalyst and applying
the resin to fiberglas.

Manufacturer's recommendatfons regarding curing nmust be

followed exactly.

The cost of fiberglas, resin and catalyst in the U.S.A. in

small quantities to cover one pirogue.is at the present tine

(January 1975):

300 fe2 of 20 ox. fiberglas § 40.00
8 gallons resin $ RC.00
20 ox. catalyst $ 10.00

$130.00

The above prices are for small quantities bought. On large orders

directly from the manufacturer the prices can be substantially

lowver.

Caution: shelf life of resin may be problem in hot climates.
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The whole fiberglassing method can be learned very easily by
following the fnstructions printed on resin containers and experi-

nenting with a small peice of fiberglas.



