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Fig. 1. This Nile perch will be processed on the lake's shore
and resold several times before it is consumed. The profit
generated at each level is probably less than 10 percent of
the selling price.



1. Introduction

In response to a request by the USAID/RdXJEA* office, an
evaluation of existing AID technical assistance to the Lake
Victoria Fisheries Project of the East African Freshwater Fisheries
Organization (EAFFRO) was conducted from October 28 to November 15,
1974. The objectives were to provide RDOEA with evaluations of
(1.) existing research activities and what the likely product of
these will be by the end of the project in 1977; (2.) personnel
requirements for the project; (3.) commnodity and other support
requirements; and (4.) the extent to which E,%FFRO is proceeding
to play an important role in the development and management of
the Lake Victoria fisheries.

The principal sources of information used in preparing this
report were (1.) published reports dealing with fish catch
statistics, yield indices, marketing statistical surveys, cost
and earnings surveys, and the general biology of Lake Victoria's
fishery resources; (2.) interviews with USAII) Regional Development
and Agricultural Officers and a review of REOLA project files;
and (3.) interviews with USAID biologists and IFFRO staff during
visits to Kisumu (4 days) and Nhanza (2 days).

Significant contributions to the success of this evluation

were made by Dr. J.K. Okedi and Messrs. B. Wanjala and J. Niwani
of FAFFRO; USAID biologists, Drs. J. Rinne and G. Martin, and
!'.essrs. A. Barker and R. Scully; and Messrs. C. R:misa, and C.
Husick of USAII]/)FA.

Special thanks are extended to the Agencv for Internatioiha: Ievel-
upuent for grants to assist in the publication of this report.

The Fisheries of Lake Victoria

Lake Garacteristics. Lake Victoria, the second largest lake in
the world, with a -rface area of 68,635 square kilometers, lies in
a plateau between the eastern and western series of rifts in Fast

Africa. The countries of Kenya, Uganda and Tanzania border the lake
with Kenya controlling 8 percent; Uganda, 42 percent; and Tanzania,
50 percent, of the lake area. The saucer-shaped basin has relatively
high rims to the east and west and low watersheds to the north and
south. Lake Victoria now empties to the north where it forms the
Victoria Nile. Inflow into tie system is mainly from the Kangera
River; however, rainfall during the periods of March-May and October-
November accounts for the majority of water income. The lake at
present has a stable water level with inflow being balanced by
evaporation and outflow (2, 3, 9).

*United States Agency for International Development/Regional Develop-

ment Office, East Africa.
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Fisheries in Lake Victoria. The fisheries can be best described
as multi-species and tri-national. Presently there are 177 lnownl
fish species (4); however, the commercial catch is dominated by
two cichlid genera (Tilapia and ttapZochromis) and several non-
cichlid species (Bagrue sp., Clarias sp., Protopterus sp., and
Sodo,,tie a;.). The three more highly valued species, Tilapia,
Dan 'zw and CZ arias, comprise about 52 percent of the total catch
and iiapZcch,,cr,:is, about 24 percent (6). By our estimates, the
three more valued species comprise over two-thirds of the value
of the total catch which currently is about 335 million shillings
(U.S. 47.9 million)* annually.

Fishing activity is currently inshore and fairly continuous
around the lake. Approxinately 60,000 to 70,000 people are employed
by the fishing industry (8). In 1969 fisheimen were earning about
1,800 shillings per y'ear (U.S. $257), a level consistent with
earnin's of an unskilled laborer in the region (8).

The art isan,11 fishermen principally use synthetic multi-fiber
gill nets ,hich account for sonic 90 percent of the total catch (8).
Other gear includes beach seines and long lires. Beach seining
is increasing, especially with the relatively small-meshed 'losquito"
seines in Kenvan waters. These gear are operated out of "Sesse"
(planked) canoes, powered by paddles or sail, and in a few, but
growing ntnLber of, cases by outboard motor. In 1972 a total of
11,300 canoes were estimated to be operating on the lake: 4,000
each in Kenya and Tanzania, and 3,300 in Uganda. An average canoe
with three men has been estimated to catch about 13,000 pounds of
fish per year (10).

The existing efficient distribution and marketing system is
being supplemented in some areas by modern cold storage facilities
which will allow wider marketing and distribution. Local fishmongers,
who play such a large part in the marketing and distribution chain,
earned in 1969 little more than fishermen, i.e., approximately
2,000 shillings per year, or U.S. $286 (8).

It is generally considered that the inshore waters constitute
approximately 18.8 percent of the total lake surface area and support
about 29 percent of its fish biomass. At least 95 percent of the
Tilapia are concentrated inshore. Other connercial taxa (Bagras,
Clariar, Ha;zo ; ',mi and .,lnodontis) have a greater distribution by
weight in the offshore areas. Therefore it is possible that the
declining harvest of inshore waters might be supplemented by develop-
ing offshore fisheries.

*1liese rough calculations are based on total annual landings of

110,000 metric tons (2), 58,000 of which are assumed to be made
up of three more valued species with a retail market price of 4
shill.'.ngs per kilo. The remaining catch is assumed to retail fer
2 shillings per kilo.
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Unexploited offshore demersal stocks (mainly llapZochromio)
were determined to exist by lake-wide exploratory bottom trawling
with the research vessel Ibis of the United National Development
Project (UNDP) from January 1969 to March 1971. Annual potential
fish yield from offshore waters has been estimated at 200,000 tons,
or about twice the present harvest of inshore waters (10). The
present concern is that offshore fishing may have detrimental
effects upon the already heavily exploited inshore stocks. Rapid
development of a trawl fishery could cause severe damage to the
artisanal fishery.

The fishery resources of the Kavirondo Gulf in Kenya are very
likely being overfished. The 1969-70 landings totalled 18,500 tons
from approximately 13,000 fishenen. Some species !ave been nearly
eliminated from the comnercial catch (Labio, ko my2rus, Sohiibe, and
Synodontis) while catches of CZarias, Protopterzs and BarLus are
being maintained or are declining. Overfishing has generally been
attributed to: (1.) increased fishing pressure; (2.) increased use
of small mesh gill nets (especially after the lifting of the five-
inch minimum mesh size restriction in 1960); (3.) indiscriminate use
of beach seines in certain areas; and (4.) use of mornofilainent nets
in some areas.

The obvious conclusion is that the biological potential of the
resource is decreasing.

Tanzania controls 50 percent of Lake Victoria. This portion of
the lake has been described as being the most productive, and for a
number of reasons the fisheries in this area are developing rapidly.
In 1969-70 approxi;iately 12,000 fishermen had a catch of 48,292 tons,
which consisted mainly of TiZapia, Easr:,-s and 1iarZochioi. Whiile it
appears likely that the stocks of !iia-ia are overfished, a large
under-exploited reserve of 1.'apZlcc'rr-io exists in offshore waters
(greater than 30 meters).

Likewise, Uganda inshore waters appear to be heavily exploited.
Al estimated 25,000 fishermen landed .12,000 tons of fish (mainly
T'iapia) in 1969-70. Any increase in catch must come from the largely
untapped offshore stocks of hap %chr,":ic.

Current regulations of inshore fisheries vary from country to country.
In Tanzania there are apparently no restrictions on the minimum mesh
size for gill nets. 1lowevcr, using monofilament nets is banned as
well as "beating" the water in order to drive fish into a net. In
1960 Kenya rescinded the five-inch (12.7 centimeters) minimm mesh
size but retained a closed season on beach seining from %tarch to August.
In Uganda there are apparently no gill mesh restrictions; however,
beach seining is not permitted.
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The East African Freshwater Fisheries Research Organization (EAFFRO)

Headquartered in Jinja, Uganda, EAFFRO was founded in 1946. It
is an agency of the Fast African Community and is charged with
assisting the member-states of the Community, Kenya, Tanzania and
Uganda, in the study and management of freshwater fish. The actual
planning for detelopment and management of freshwater fisheries,
however, is carried out by the individual states. DEFFRO also
provides inforiiiation to the member-states upon request and to the
ILake Victoria Fisheries Comnission, which advises the Conmunity o,-
problemns of development of the lake's fisheries.

-AFFRO headquarters currentlv has a staff of about 90 people
including six fisheries biologists, one chemist, one statistician,
and one economist in training status. The Af' icU ca' raza of Tron'.ca.

!'O iL and F.ahc c is published here. Physical facilities
include laboratories, aquaria and a library. The research vessel
$iL' was docked at Kistnnu during our visit, but is scheduled to
return to Jinja in the near future.

The tMo I\FFRO substations are located at Kisumu, Kenya, and
%hanza, Tzania. The Kisumu substation has a staff of 28, which
includes four fishery research officers (two USAID experts and their
counterpart-;), five laboratory assistants, one secretary, one clerical
officer, one driver, and 1 other supporting staff members.

Th11e substation is housed in a ten-room, single-story structure
located in a residential section near the center of Kisumu. These
quarters are presently being rented. A new, substation complex is
being planned adjacent to the Kenya Department of Fisheries on the
lake shore. Land for this purpose has already been obtained and
construction is expected to begin in the near future.

IlII( substation has one Toyota Land Cruiser for field trips and
other transportation needs. Other major equipment includes a fiber-
glass canoe nine meters long powered by a 20-horsepower outboard
motor, one beach seine 600 meters long, two gill net fleets of 22
nets each, and a minimtmL of laboratory equipment.

The Kenya )epartment of Fisheries has nine small ponds and
several small tanks which the substation is using for its age and
growth, and tagging mortality experiments.

The Wanza substation has a staff of 18, including three fishery
research officers (two USAII) experts and one counterpart), three
laboratorv assistants, four fishermen, one stenographer, one clerical
officer, one senior accounts clerk, one driver and four temporary
laborers (watchnen, etc.).
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The substation is currently housed in a small, single-room

building located in the Tanzania Fisheries Division compound. New

quarters are under construction on the lake shores at Nyegezi,

seven miles from N,'an:a, adjacent to the Tanzanian Freshwater
Fisheries Research Institute. These new facilities are expected

to be available for use by April 1975. In addition, the substation

has access to the two trawlers 14 meters long owned by the Fisheries
Division of the Ministry of Natural Resources and Tuurism. One
trawler is located at 1,1wanza and the other at Nyegezi.

USAID Technical Assistance Project

The USAID/East African Freshwater Fisheries Project began in

1973. Its stated goal is to "help the East African Communiky and

its partner states devise long range programs to develop, harvest

and protect fish stocks in such a way as to assure a continuous and

increased supply of fish protein for the people of East Africa."
"file four-year project calls for USAII) to provide 16 man-years of

technical services by U.S. fishery biologists, six ilan-months of

consulting by U.S. specialists, and 11 man-years of U.S. participant

training for East Africans in the field of fisheries biology. In

addition, the project was budgeted to provide S59,000 for commodities,

e.g., laboratory equipment and supplies, during the 197- fiscal year.

The provision of the above services, training and comiodities

is intended to strengthen EAFFRO by supporting and increasing its

ability to conduct research on conmercially important fish species
in Lake Victoria and other East African lakes and rivers.

The project was designed to produce by mid-1977 maintenance,
and possibly an increase, of practical results fra F-FFRO's research
program when the U.S. biologists depart.

The project has progressed through approxiiately one-third of

its intended four-year life. Three fishery biologists and one bio-

statistician provided by USAID are currently working in EAFFRO.
Two are stationed at the Kisumu substation and two at Nwanza. Six

man-years of U.S. participant training have been provided so far.

Two East Africans have completed their U.S. training and returned
to EAFFRO and two are currently enrolled in such training. Two

additional participants are exp)ected to be enrolled shortly.

A large number of commodities are currently under order. These

mainly consist of laboratory- equipment, books and periodicals.

The exact nature of the USAID Project for the period 1975-77

has yet to be determined. For recommendations on the future size

and composition of the project, see Chapter 4, Summary and Recom-

mendations.
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Other Technical Assistance Projects

The UNDP/FAO lake Victoria Fisheries Research Project began
in 1967. Information on the magnitude of the manpower, equipment
and financial support provided LAFFRO by the project was not made
available. As a cooperative effort with IAFFRO, the project was
designed to develop the fisheries industry of Lake Victoria. The
first phase of the project, described in Chapter 2, was completed
in 1172, at which tine the poject was terminated. Reinstatement
of the project is currently being neotiated, but at this riting
it is not possible to predict a likely outcome.

In addition, Canada provided training for one IFTRO biologist
during the period 1907-o8. From 1970-72, Nonay piovided EAFFRO
with two sociologists and the training of master fishermen. Sweden
contributed one biologist during 1969-70, and Japan may be asked to
train fishery technicians.

J I-

Fig. 2. Cooperatives have been established for selling and
processing the catch. Fish are "auctioned" with the more
valuable species selling for 3 to 4 shillings per kilogram.
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2. Lake Victoria Fisheries Research Activities

The research activities on Lake Victoria are coordinated by
IEXFRO and involve input by the Fishery I)epartment of each country,
the UNDP and other assistance programs.

East African Freshwater Fisheries Research Organization

EAFFRO is following a classical sequence of research activities
which leads through three phases of work. Phase 1 usually involves
some initial estijmate of the stock size and species conposition.
This presumably will lead to some estimate of "potential yield.'
Phase 2 is pursued if the early estimates of yield are of sufficient
magnitude to encourage development of a fishery. It involves studies
to insure the rational exploitation of the resource, including
activities such as collection of basic biological, economic and
sociological data and continued assessment of the stock. Phase 3
involves monitoring stocks as they are subjected to fishing and
evaluating proposals for regulating the fishery.

Stock assessment work for the inshore fishery is in lhase 3,
and for the offshore stocks, it is in Phase 2. A complicating
factor is the possible biological, economic and sociolo.vical effects
of the proposed offshore fishery on the already heavily expiloited
inshore artisanal fishery. This could present probleins which would
not necessarily fit into any specific phase of work.

The Lake Victoria research programs proposed for the triemnifum
1973-75 are described briefly below,. These activities arc conducted
either from the Jinja main station and/or tie Kisumu and :,'anza sub-
stations. Presently there are two USAID biologists at each substation
assisting the EIPRO staff.

Resource Evaluation: Kisunu Substation. The Ti124papia stocks of
Kavirondo Gulf have been heavily ex\T-oited in recent y'ears and their
contribution to the catch is low. Experimental gill netting and
beach seining are being done to determine the efficiency of these
types of gear on the population. The purpose is to formulate
effective management regulations. In addition, the station is
engaged in age, growth and tagging studies, o'nd is making basic
statistical analyses on catch and effort data.

Resource Evaluation: N,'anza Substation. Basic biological studies
on co ercially important species are continuing as well as experi-
mental fishing using gill and trawl nets.

Using Tbis trawl catches, stock assessment studies are providing
estimates of the available fish stocks and their distribution.
Studies are planned to evaluate the effects of commercial trawling
on these stocks.
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Hapjochroi0 Research Program. Offshore stocks are largely
tlaplochroric species. Several aspects are being considered.
Taxonomic studies using imurunological and electrophoretic
techniques are being proposed. Bionass studies based on Ibis
trawl catches and purse-seining are planmed. Basic biological
data will he collected and used as a base line for comparisons
as the proposed coimnercial trawling operation develops.

Liuiological/Aquatic Pollution Proram. Collection of basic
lii mological data is proposed forrictive and management
purposes. Also the current level of pollutants, particularly
toxic metals, in the lake will be monitored.

Basic Biology and Feeding Habits of Predatory Fishes in Lake
Victoria. These studies include the important predators of
Lake Victoria: Lavce nilctica, ClZrwlawh ., Sjnodo tis e.
amd oarma, cp.

r, Investigations. Comnercial fishing, using "mos-
yaitc seines," For this species is increasing in the lake.
Present studies Will assess the status of fishing in Kenyan and
Tanzanian waters

Economic .Studies. Little economic analysis is currently being
conducted; hohever, an evaluation of data from the catch-
assessmnent survey is expected to resume as well as studies of
costs and earnings, and marketing and distribution.

Other Research Act ivities

[JNIDP/FAO Lake Victoria Freshwater Fisheries ProIject. This project
existed fim 1907-1972 and was cancelled as it was to begin its
second phase. tMe first and completed phase of their work involved
obtaining rough estimates of the magnitude, location and species
compostion of the fish stocks, their potential yield, and an evalua-
tion of gear that might be used for harvesting these stocks (13).
* rEong other things, these researchers exmined the economic feasi-
bility of trawling for the offshore hapZocehromi- stocks ald IF,'oces-
sing the resultant catch into fish meal.

Phase 2 of this study was to estimate the (1.) temporal and
spatial distribution of the stocks; (2.) cxpccted fluctuations in
abundance and associated catch rates; (3.) boundaries of distinct
stocks; (4.) effects of ilternative development paths on existing
fisheries; (5.) effectiveness, in economic and social tenus, of
alternative harvesting methods; (0.) expected trends in catch rates
as the fishery develops; (7.) sensitivity of the fish conuntmity to
different fishing pressure; (8.) structure of the fish conmumnity
and its dynamics; (9.) consequences of conservation constraints on
economic development; and (10.) infonnation needed for future
mmagement.
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While this second phase may not be carried out by ILP, it
represents a useful guide to research in this area. It appears
to be a carefully thought-out plan, and EAFFRO would benefit
greatly if it were carried through. Indeed, without the assist-
ance of IJNDP/FAO, -LAFFRO currently may not have the re!:ources to
accomplish all of the above. This is where USAID and other
technical assistance programs can make a notable contribution.

Norwe ian Technical Assistance. As far as can be determined
the only research of NORAJ, a Norwegian technical assistance
project, was a socio-economic study of the potential impact of
trawling on the existing fisheiy in the Kenyan waters of Lake
Victoria. This stud), (7) predicted that a sophisticated trawler
and fishmeal operation would have a substantial negative social
and economic impact on existing fishing comrunitics.

Kenyan Department of Fisheries. The Department of Fisheries,
Ministry of Wildlife and Tourism, collects catch data (weight
and value) on a routine basis at selected landing sites. Another
major function is licensing fishing vessels and fishermen. The
department', direct management efforts consist only of enforcing
beach seine regulations. Current policy is to encourage expansion
of the fishery, and the department is engaging in the construction
and sale of larger and better fishing vessels. powered by small
inboard motors.

Other than collecting data, the department engages in no
fisheries research activities on Lake Victoria. These data,
however, are formarded to the 1.1inistry of Planning and FEconomic
Development where they may he analyzcd to foraulate policy relating
to the development and management of the fishery.

Tanzanian Fisheries Division. The Fisheries Division of the
Ministry of Natural Resources and Tourism is responsible for
managing Tanzania's freshwater fisheries. Current activities
include ensuring all fishing boats are registered by registering
those that are not, licensing fishermen and collecting catch
statistics (weigit and value) at selected landing sites, and
taking an annual census of boats, fishenren, and gear by t)le.
The division is also involved in extension work, i.e., advising
fishermen on improved methods, par, and equipment.

There are four fisheries division offices on Lake Victoria.
The offices at Bukoba, ksoma, and NMwanza are concerned! primarily
with the above management and extension activities. The office
at Nyegezi operates. the Freshwater Fisheries Institute, a bilateral
Tanzanian-Netherlands technical assistance project, which began in
1967. The Institute engages in both research and training. The
training consists of short-term courses for Tanzanian fisheries
administrators, and research currently focuses on fisheries biology
and economics.
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conomic studies have examined the feasibility of alterna-
tive harvesting, processing, and marketing methods for the
hap lochamie.' species. Research to date supports the conclusion
that large-scale trawling is the most efficient harvesting method
for the Tanzanian part of Like Victoria. TEconomists currently are
determining whether or not the market in sun-dried I!apZochromis is
strong enough to support a trawler-based operation. Preliminary
results indicate a good market for the high quality dried product,
which is selling at the (estimated) cost-covering price of 0.67
shillings per kilogram (U.S. $0.05 per poumd). Fishmeal production
has also been considered: however, there is serious question about
its viability, md this likely will not be developed on a colmercial
scale in the near future.

Using the trawler ,'dJra, the biological studies have focused
on assessing the abumdance and distribution of fish populations in
'anzanian waters. Trawling is primarily inshore at depths of 20
meters or less for table fish. In 1973 cod ends of 20, 60, 75 and
90 millimeters were tried. Experimental trawling was hampered by
restrictions imposed by the need for fish by the Institute's
marketing and processing projects. A relatively large quantity
of fresh fish was needed, mid much of the trawling ;:as with th
larger cod ends for this purpose. Also the Institute toWUd ,nwork-
able an earlier agreement with TIAFERO to help supply numbers as well
as weights of the species caught.

A:quaculture research with Tilapia hybrids (Til 'a i ZlZi x
2. a co&onn~i) is continuing in ponds and cages. One significant
observation iq that the sex ratio of this hybrid cross was reported
to be 110 percent males.

U'gandan Fisheries Pepartment. The Fisheries Department, Ministry of
Animal Resources, has its headquaters at tLntebbe. 'o regional
stations of the department are also en Lake Vic'coria, one at Entebbe
for the eastern region and another at MIasaka for tile western region.
TEach regional station is responsible for enforcing gear regulations
and licensing canoes. The fisheries officers at these stations
regularly survey catches in the region, to sanple the number of
canoes mid species composition by numuber and weight, and to estimate
the ex-vessel value of the landings. In addition to these routine
activities, the officers carry out special surveys and research
(e.g., stock assessment, and experimental fishing and gear demonstra-
tions), analyze the above catch statistics and experiment with
alternative processing and storage techniques.

Attached to the headquarters at Entebbe is a fish processing
section of the department. Tfere a food technologist experiments
with alternative processing methods, e.g., smoking, drying, meal
and canning. And near Kampala, at Kajansi, is tile Fisheries
Experimental Station where three or four fisheries officers
culture fish and perfonn other experiments.
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3. Evaluation of USAID/East African Technical Assistance Project
IEAFFRO is charged with providing advice and relevant informa-

tion relating to the development and management of freshwater
fisheries of East Africa. By lending support to EAFPFRO, USAID
intends to help the East African Community devise long-range
programs to assure a continuous and increased supply of fish
protein.

To recapitulate, the objectives of the following evaluation
are to provide an assessment of (1.) existing research design and
activities, and the likely end product of tnese by the project's
end in 1977; (2.) personnel requirements; (3.) comnodity and
other support requirements; and (4.) the ext-,l to which EAFFRO
is proceeding to play an important role in the development and
management of the Lake Victoria fishery.

Before proceeding with the evaluation, a brief sunary of the
role of research in the development and management of fisheries
will be developed to lend perspective to the task.

Role of Research in Fisheries Development and Management

An unexploited fishery is obviously a complicated phenomenon,
consisting of multiple species of fish that reproduce, grow, compeue
with and prey upon each other in a dynamnic environment constantly
influenced by forces of nature. As man enters the scehe to exploit
the fishery resource, the dimensions of the phenomenon are increased
malnyfold; just as the resource is part of a larger environment which
largely governs its behavior or characteristics, man's relationship
to the resource is shaped by a set of economic, social, cultural,
legal and political forces which characterize his environment.

To develop and manage a fishery requircs more than an academic
understanding of the resource, man, and their environments. To
develop and manage tite fisheries of large water bodies means
directly influencing man by changing his behavior and the environ-
ment in which he functions. For examnple, development often requires
injecting into the system capital, trainirg, and greater economic
incentives, and removing from it cultural barriers at critical points
in order to encourage the growth of employment, incomes, protein
consumiption and foreign exchange earnings and to meet other desirable
ends. Management may involve restricting the influx of labor and
capital by, irte2, aZra, creating legal barriers to entry into the
fishery. Therefore, in addition to Understanding how the system
functions, one must be able to determine with some reasonable degree
of accuracy the best means of ilfluencing the system to attain the
desired ends. Since these ends involve man and his environment, the
major body of information reqtuired is about man and his environment.
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This is not to say that information regarding the resource is
minor or not essential. Knowledge of the resource and its environ-
ment is critical, a necessary condition for the successful manage-
ment and development of the fishery. But as a research effort is
developed to provide the relevant body of information, a significant
portion of the effort should include information relating to the
economic, social, legal and political features of the system.

Another important feature of research effort is the degree of
precision required. To initiate development, only a rough approxi-
mation of the potential yield is necessary. Gulland has suggested
within ±50 percent of the actual is sufficient (5). Complete,
precise, Jetailed information is necessary neither to initiate
development nor to initiate management of the fishery.

Often qualitative information will suffice in the initial
stages. For example, if development of an offshore trawl fishery
is likely to harm the inshore artisanal fishery, means must be
devised to prevent or offset such harmful effects. These means
might be legal, such as regulations forbidding fishing in near-
shore waters and selling in local markets. Exploring these
alternatives requires research in a number of areas. And the
scope and depth of the investigations are dictated first and
foremost by the problem at hand, not by intellectual curiosity.

hiat is required is a broad, more ;uperficial understanding
of the entire industry and its environment: a general understanding
of (1.) the fishery resource, (2.) the economics of harvesting and
marketing the fishery products, and (3.) any other economic, social,
cultural, legal and political factors influencing man's behavior in
this instance. That is, an appropriate research effoit is broad-
based, proceeding on all fronts at once, identifying critical
information gaps that are holding up development and management
efforts. Moreover, the information produced should be in a form
and of a type readily usable by the people directly involved in
the development and management of the fishery.

To produce this body of readily usable information, the
researchers must be in routine contact with those they wish to
serve. This can be accomplished by attending meetings of the
fisheries departments and of an) other persons involved in the
development and management of the fishery, and by frequent dis-
cussions with these persons regarding the nature and type of
research being carried out. Unfortunately, we saw little evidence
that EtAFFRO personnel consult with fisheries department personnel
on a routine basis. There appears to be little appreciation of
EAFFRO's activities by department personnel. To rectify this
situation, EAFFRO must strengthen and further develop its coopera-
tion and communications with the fisheries departments and other
entities involved in the development and management of the fishery.
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In sumary, the appropriate research effort should he broad-
based, spanning several research disciplines: oriented toward
problem solving, and flexible enough to respond quickly to
critical questions of fishery development and imnagement. Tlis
approach, it should be noted, is in stark contrast to the classical
academic approach to fisheries research.

Project Design

hlie planned Lake Victoria research activities of F.AFFRO for
the triennium 1977-75 appear too ambitious for the available
staff and existing logistical support. Also, tl:e organization
appears to be "locked-in" to a classical approach to fishery
research activities that we believe will not provide the required
information in time to manage tile already heavily exploited
inshore and proposed conmiercial trawl fishery.

The proposed trawl fishery for Lake Victoria w.ill create
research and management problems that are somewhat unique to
freshwater fisheries. In this respect the potential competition
between the inshore and offshore fisheries in catchinr fish and
in marketing the catch could very well spell the demise of the
artisanal fisher)'. In our opinion these problems have not been
sufficiently emphasized in the work plans of the 1iFAIID biclogists.

In our recomiunendations for continued AID support We suggest
modifications in existing work schedules to include:

A biological and economic evaluation of proposals for
extending the range of traditional fishermen.

Through monitoring the expanding mechanized fishery,
assessments of catch per unit of effort, species co,position
of the catch, areas fished, trawling costs and earnings, and
market impact and its effect on artisanal fishermen's earnings.

An expanded tagging progrmi to distinguish sub-populations
from the inshore and offshore areas.

A comprehensive survey of all existing economic-related
research and, from existing data, an analysis of the structure
and functioning of the present fishery.

Competition between the traditional and developing mechanized
fishery can be demonstrated as these data are accUm1ulated on the
species that are being fished. Specific regulations can then he
recomended to protect the traditional fishery, or at least lessen
the pains of transition.
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Personnel and Research

The project is currently providing EAFFRO with three fisheries
biologists and one bio-statistician. These four specialists have
been conducting research on age and growth of the fish populations,
passive and active gear, and catch and effort statistics for the
fishery. This research is now evaluated with reconmendations for
future research for the period 1975-1977.

A e and Growth (Kisumu Substation). To date a tremendous amnount of
effort has been devotel to the collection of hard parts (e.g.,
spines, vertebrae and otolithes) of Bagras, CZarias and synodontis,
and scales of 7'iZapia for age detenuination. Sampling in offshore
waters has been hinde':ed by scheduling and maintenance problems
with the available trawlers. In addition Tilapia from Kavirondo
Gulf have been stocked in eight earthen ponds to determine their
yrowth rate, tap retention and mortality. Beach seines are used
to obtain fish for tagging (one two-week trip each month). Approxi-
matcly 5,000 fish have been tagged, primrarily in Kenyan waters, with
rewards being offered for returned tags. To date an insufficient
ntinher of tags have been returned for estimates of movement and
rigraticn ratterns.

;Ve recommend that teclinical assistance in this general area

be continued in 1975-1977, but with the following modifications:

, 'thods for age and growth determinations should be
deleted. Although we realize that growth information is an
essential component of yield equations, we question whether or
not aging techniques can be developed in time, and, if so,
whether yield estimates can reasonably be applied to a complex
U!ulti-slpecies fishery.

The ta gging program should be expanded, e.g., to include
Tanzania's waters, and this operation should be tied to the
ironitoring of the existing inshore trawling operation.

In this respect the practicality of proposals for inshore
tra%,ling using light, inboard trawlers should be investigated.
*lhese studies could provide data not presently available for
reccniiending how best to proceed in developing and regulating
a iechanized fishery on the lake.

Statistical Analysis (Kisunu Substation). Catch data from commercial
11-i-n -in Kenya, tlganda andTanzania, and from experimental trawling
(bis, 1969-1970) were prepared for computer sunmation and analysis.
Nbnth-to-month fluctuations in the catch show that movements, and
possibly migrations, are a very important characteristic of the
fishetd stocks. These analyses are being updated and improved as
adjustnents for gear are incorporated. Tren& in the species
composition of the commercial catch also have heen identified.
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It appears that the important analyses will be completed not
later than January 1976. Therefore, FAFFRO/IJSAID may wish to
consider an alternative to a full two-year contract for a
statistician. One alternative would be to hire a fisheries
biologist with a strong background in statistical methods. This
individual could complete the statistical analyses in progress
and assist in the assessment of the fishery. Puties would
include (1.) designing experiments on a trial basis to test the
effectiveness of various regulations that might he imposed on the

inshore fishery, and (2.) assisting in the evaluation of tile
tagging studies. Another alternative wotuld be to extend the
contract of the present fishery statistician until Janlary 1976.

Passive Gear Research (,11,anza Substation). Experimental gill
netting using a variety of mesh sizes and an assessment of the
size and species composition of the coiercial catch are progressing.
Progress, however, has been hampered by lack of logistical support.
The Mwanza substation has only one vehicle, and it is not readily
available for field work. Also, the described duties for this
position are beyond the abilities of any one individual, even 1,ith
adequate transpwtation.

We recolmnend that the position be continued through 1977 on

the condition that EAFFRO realistically support the project. This
would include the addition of a suitable vehicle designated for
field studies and the assignment of one additional labcraton
technician. The USAID biologist has performed admnirably under
the circumstances, and we reconnnend that his services be retained
through 1977.

Active Gear Research (.\,vanza Substation). For a nmlber of reasons
the performance of the USAIL) biologist has been less than satis-
factory. These reasons for the most part have been beyond his
control. At this writing he will resign his position in Jamuar
1975.

At least two trawlers are available for research purposes in
WLanza, although scheduling and mechanical difficulties have
seriously interfered with their use. Trawl catches were to be
analyzed for catch per unit-of-effort, species composition, and
basic biological characteristics of the fished stocks. In addition,
an inventory of beach seining was to be undertaken and the species
composition of the catch recorded. By comparing the coiinercial
landings with experimental seining, seine selectivity, and thus

the effect of seining on recruitment, was to be determiined.
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We recommend that the positioo be continued with added
emphasis on the rapidly expanding trawl fishery in Tanzanian
waters. Besides the trawlers being constructed locally, two
50-foot (15 meters), 10-1on capacity, Danish-built trawlers are
scheduled to arrive before January 1975. An extremely disturbing
fact is that the locally built trawlers do not have the size or
pover to fish in the deeper, offshore waters. Also, it appears
likely that the Danish-built trawlers will be fishing for "table
fish" since no shore-based facility is presently under construction
for processing fish meal. Regulations are urgently needed on when
and where mechanized fishing will be permitted to ensure that the
inshore fishery will endure.

Additional Personnel: Fisheries Fconomist. IiAFFRO currently has no
expierienced fisheries economist on its staff. A substantial amount
of economic analysis was carried out by the UNDP/FiO project during
the period 1967-72. This and other completed economic research need
not be repeated in most cases. However, successful development and
management of the fishery requires continuous monitoring of economic
data and analysis of critical economic questions as the)' arise.

L5TA:l, does recoinize the need for on-going economic research.
It currently has on its staff in Jinja a recent . ikerere University

,raduate, at the bachelor degree level, in economic,- and statistics.
His amibitious progr for 1975-76 includes some interesting and
pertinent issues. Given that the individual has no research
experience outside his course work and probably is in need of more
analytical skills that could be acquired with advanced training,
the guid nce and assistance of an experienced fisheries economist
V.ould be very useful in shaping the exact nature of his future
research. 'ithout such guidance the results may be only marginally
useful to FIFRiO.

For these reasons we recormnend FAFFRO acquire the services of
an experienced fisheries economist. If UMIJP/FAO does not return to
provide such economic research input--as seems likely at this
iriting--then USAIP is a logical and excellent source from which
to fill this critical gap.

ne obvious means for filling this gap is for IUSAID to provide
,n ecLonomist to 1,A:FFO for the period 1975-77. We feel this position
ranks fourth in priority after the three fisheries biologists, and
this econoMist could be stationed in Kisumu if the project is not
expanded beyond the current four positions. Although we were not
able to visit the headquarters of L,FRO, we belicve stationing the
economist in Jinja would be only marginally advantageous. I is is
largely due to our view of the economist's work activities.
should be in regular contact with the decision-makers in the capitols
of all three coUntries, with the collectors of economic-related data
on the lake, and with all others engaged in economic research for
Like Victoria. This, of course, would require a substantial amount
of travel and time spent in Jinja and locations other than Kisumu.
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There are other alternatives for providing economic research
input, which may or may not be acceptable to USAID. One is to
hire a U.S. fisheries economist consultant to spend one month twice
a year in East Africa, advising EAFFRO on research activities. The
program might be combined with sending the host country personnel to
the United States for a three to four months' course in fishery
economics and other relevant studies. If this alternative is chosen,
the U.S. economist should possess considerable familiarity with
fisheries economics either through extensive training in the area
or through experience.

Limnologist/Aquatic Pollution Specialist. XFFRO has requested two
additional technical assistants for te period 1975-77: a limnologist
to provide data for predictive and management purposes, and an aquatic
pollution specialist to establish current and potential sources of
pollution.

Ile believe that the Lake Victoria fishery investigation should
include basic limnological studies that are directly related to the
management of the resource. However, it is our opinion that basic
physio-chemical characteristics of the water thlat mig,,ht influence
the distribution of fish can be obtained incidentally to gathering
biological data. Our experience has been that in-depth limnological
studies are time-consuming and, within the remaining two years of
scheduled USAID assiszance, would not provide the t)pe of information
needed for devising short-term management strategy.

Moreover, domestic and industrial pollutants now entering L.ake
Victoria do not appear to be causing a serious problem in fis"
production. If such a situation does occur, the source of pollution
is usually easily recognized. Admittedly the chronic effects of
various pollutants on Lake Victoria's fish populations are not
kIow. However, an East African is scheduled for Master of Science
training in limnology, and we believe that studies of this t)pe can
be initiated upon his return. As a result, we do not reconmmend USAII)
provide a limnologist at this time.

Equipment

The project has ordered from the United States a substantial
amount of equipment, laboratory supplies and books. At this writing
most items have been purchased and are being prepared for shipment.
But the list includes a number of items that will be difficult, if
not impossible, to repair locally. Therefore, funding for the 197S-
77 period should include sufficient monies for spare parts and
general repairs. Additional requests for equipment should include
a statement indicating the availability of local maintenance.
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Books and other publications should be sent to the Jinja
library for cataloging and then loaned as needed to the sub-
stations. Also EAFFRO should use the library facilities of the

East Africa University system.

Fig. 3. Fishermen landing their catch are beseiged by

fishmongers.
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4. Summary and Recommendations

Summary

1. An evaluation of existing USAID technical assistance to
IAFFRO's Lake Victoria fisheries project was conducted from
October 28 to November 15, 1974. Recommendations for USAID
assistance for the period 1975-77 are offered.

2. EAFFRO has determined the existence of offshore demersal
stocks (mainly llapZochromis) that could be exploited; annual yield
has been estimated at 200,000 tons, or about twice the present
harvest of inshore waters.

3. The present concern is that offshore mechanized fishing
may have detrimental effects upon the heavily exploited inshore
stocks.

4. EAFFRO's research activities appear too ambitious for the
available staff, and in our opinion FAFFRO will not be able to
provide management guidelines in time to avoid competition
between the traditional inshore and proposed trawl fishery. In
our opinion the assessment of the proposed trawl fishery has not
been sufficiently emphasized in the work plans of the USAID
biologist.

5. Thlere have been insufficient communication and cooperation
between EAFFRO personnel at all levels and fisheries department
personnel, and the information being produced appears not to be
in a form and of a type that can be readily used by the people
directly involved in the development and management of the fishery.

Recommendations

1. For the period 1975-77 work schedule of USAID biologists
should emphasize: (a.) evaluating proposals for extending the
range and fishing habits of traditional fishermen; (b.) monitoring
of the expanding trawl fishery to include areas fished, catch per
unit-of-effort and species composition of the catch; and (c.)
expanding the present tagging program to find out if distinct
subpopulations exist.

2. The present USAID positions (three biologists, one bio-
statistician) should be continued, but additional technical
assistance in the areas of limnology-aquatic pollution should be
given a low priority.
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3. The services of an experienced fisheries economist
should be made available to EAFFRO to assist in making recom-
mendations for the development and management of the fishery.
If constraints limit the number of technicians to the present
level of four, then the economist should be given preference
over the bio-statistician.

4. Equipment requests for the period 1975-77 should include
sonic indication of the in-country capability for maintenance.

5. EAFFRO should develop further and strengthen its com-
munication and cooperation with the individual fisheries depart-
ments at all levels by encouraging all of its research staff to
(a.) attend regular meetings of the three countries' fisheries
departinents, and (b.) routinely consult with the departments'
personnel on the nature of their research activities. The goal
of each researcher is, of course, to prodi :e results relevant
to the problems faced by these developers and managers of the
fisheries.

Fig. 4. "Sesse" canoe fishermen with a large lung fish
(Protopterus species) in Kavirondo Gulf, Kenya.



-21-

5. Itinerary

October 28-November 15, 1974

October 28 Arrived in Arusha, Tanzania; met with
USAID officials, Regional Development
Office for East Africa

October 30 Travelled to Nairobi, Kenya

October 31 Travelled to Kisumu, Kenya

November 1-3 Conferred with USAI) biologists and
EAFPRO counterparts

November 4 Travelled to Mwanza, Tanzania

November 5 Conferred with USAID biologists and
EAFFRO counterparts

November 6 Returned to Kisumu, Kenya

November 7-9 Conferred with USAID biologists and
EAFFRO counterpart

November 10 Returned to Nairobi, Kenya

November 11-14 Prepared report

November 15 Held final meeting with USAID and
EAFFRO personnel

ta

Fig. 5. The EAFFRO/UNDP trawler, I-bi8.
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6. Conferences

U.S. Government
Mr. G. IV. Ramsay USAIP Regional Agriculture Officer, East Africa (Arusha)Mr. C. Husick USAID Regional Development Officer, East Africa (Arusha)

OPEX Personnel

Dr. G. Martin Bio-Statistician (Kisumu)
Dr. J. Rinne Fishery Biologist (Kisumu)
Mr. R. Scully Fishery Biologist (Mwanza)
Mr. A. Barker Fishery iologist (MWanza)

East African Comunity-
Dr. J. Okedi Director, FAFFRO (Jinja)
Mr. B. lVanjala Chief, EAFFRO (Kisumu Substation)
Mr. J. Nhwani Chief, EAFFRO (Nanza Substation)
Mr. P. Karuhanga Economist, EAFFRO (Jinja)

KenyLa
Mr. J. Arunga Provincial Fisheries Officer (Kisumu)

Tanzania

Mr. J. tolela Acting Pegional Fisheries Officer (Manza)
Mr. L. Mlkwizu Acting Principal, Freshwater Fisheries Institute

(Nyegezi)
Dr. B. van der Marck Economist, Freshwater Fisheries Institute (Nyegezi)Dr. A. Ganesman Marketing Specialist, Freshwater Fisheries Institute

(Nyegezi)
Dr. J. Bon Food Technologist, Freshwater Fisheries Institute

(Nyegezi)Mr. K. Ibrahim Fisheries Biologist, Freshwater Fisheries
Institute (Nyegezi)

Uanda
Mr. F. Orach-Meza Fisheries Officer, Uganda Fisheries Department

(currently attending the University of Rhode Island)
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