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Preface. 

Knut J¢rgensen, Jan Raa, Gunnar S~tersdal and Johan Williams did most of the 

work on this report. Vigdis Broch-Due and Frode Storas prepared the Annex: 

"Goats and Fish" and their main conclusions are incorporated in the report. 

Kjell Nordli provided information on markets and prices. References have been 

made use of extensively and a list is appended. The kind assistance from a 

considerable number of consulted persons is gratefully acknowledged. 

/""""'\, 

Preface.

Knut J¢rgensen, Jan Raa, Gunnar S~tersdal and Johan Williams did most of the

work on this report. Vigdis Broch-Due and Frode Storas prepared the Annex:

"Goats and Fish" and their main conclusions are incorporated in the report.

Kjell Nordli provided information on markets and prices. References have been

made use of extensively and a list is appended. The kind assistance from a

considerable number of consulted persons is gratefully acknowledged.

/""""'\,

Jmacharia
Rectangle

Jmacharia
Rectangle

Jmacharia
Rectangle

Jmacharia
Rectangle

Jmacharia
Rectangle



---~'--:~1 

,I 
I
 

i
 
I
 

-

-


Contents 

Chapter 1. INTRODUCTION.. 

1.1	 Historical review of Norway's aid to fishery activities 
at Lake Turkana . . . . . . . . . . . . . . 

1.2	 Appointment ot the advisory group and discussion of its 
mandate . . . . . . . . . . . . . . . . . 

Chapter 2. BACKGROUND INFORMATION..•.. 

2.1	 The Turkana region and the people of the Lake . . .· 
2.2	 Description of the Lake and its biological production . 
2.3	 The fishery of Lake Turkana . . . . . · 
2.4	 The role of the Turkana Fishermen's Cooperative Society 

(TFCS). . . . . . . . . . . . . . . . . . . . . .
· 

Chapter 3. THE FISH RESOURCES	 . 

Chapter 4. THE NEW FISH PROCESSING PLANT 

4.1	 Description of the plant. .~ . . . . 
4.2	 Changes in fish handling and transport required for the 

new production. • . . . . • . . . . . . . . . . 

4.3	 Quantities of raw material available for frozen fish 
production. . • . . . . . . . . . . . 

4.4	 Analysis of the economics of the production of frozen 
fillets • . . . • • . . . • . 

T'" 
4.5	 Markets and prices of frozen fillets. 

4.6	 Use of by-products from filleting • . 

4.7	 Alternative use of the freezing/cold-storage plant for the 
production of fresh fish. . . . • . . . . . • ... • . 

4.8	 Various observations concerning fish handling and 
processing. . . . . . . . . . . . . . . . . • 

Chapter 5. POSSIBLE SECONDARY EFFECTS OF THE NEW PLANT	 . 

Chapter 6. THE USE OF FISH AS FOOD IN TURKANA..... 

6.1	 Traditional food habits and the use of fish .. 

6.2	 How fish is used locally today. 

6.3	 The nutritional situation in Turkana during drought periods 

6.4	 Dental flourosis ..... 

6.5	 Nitrite in Turkana fish 

6.6	 Market of fish in Turkana. 

Page
 

1
 

1
 

1
 

5
 

5
 

7
 

9
 

15
 

18
 

25
 

25
 

29
 

30
 

31
 

33
 

34
 

36
 

37
 

41
 

44
 

44
 

45
 

47
 

47
 

48
 

48
 

---~'--:~1

,I
I

i
I

Contents

6.6 Market of fish in Turkana.

6.5 Nitrite in Turkana fish

Chapter 6. THE USE OF FISH AS FOOD IN TURKANA.....

Chapter 3. THE FISH RESOURCES .

Page

1

1

1

5

5

7

9

15

18

25

25

29

30

31

33

34

36

37

41

44 -
-44

45

47

47

48

48

.~ . . . .

BACKGROUND INFORMATION..•..

INTRODUCTION..

Markets and prices of frozen fillets.

Use of by-products from filleting • .

Alternative use of the freezing/cold-storage plant for the
production of fresh fish. . . . • . . . . . • ... • .

Various observations concerning fish handling and
processing. . . . . . . . . . . . . . . . . •

Changes in fish handling and transport required for the
new production. • . . . . • . . . . . . . . . .

Quantities of raw material available for frozen fish
production. . • . . . . . . . . . . .

Analysis of the economics of the production of frozen
fillets • . . . • • . . . • .

Description of the plant.

6.3 The nutritional situation in Turkana during drought periods

6.4 Dental flourosis .....

6.1 Traditional food habits and the use of fish ..

6.2 How fish is used locally today.

4.8

2.1 The Turkana region and the people of the Lake · . . .
2.2 Description of the Lake and its biological production .
2.3 The fishery of Lake Turkana . . . . . ·
2.4 The role of the Turkana Fishermen's Cooperative Society

(TFCS). . . . . . . . . . . . . . . . . . · . . . .

1.1 Historical review of Norway's aid to fishery activities
at Lake Turkana . . . . . . . . . . . . . .

1.2 Appointment ot the advisory group and discussion of its
mandate . . . . . . . . . . . . . . . . .

Chapter 5. POSSIBLE SECONDARY EFFECTS OF THE NEW PLANT .

Chapter 4. THE NEW FISH PROCESSING PLANT

Chapter 2.

Chapter 1.

4.1

4.2

4.3

4.4

T'"
4.5

4.6

4.7

Jmacharia
Rectangle

Jmacharia
Rectangle



Chapter 7. PROPOSALS FOR CONTINUED NORWEGIAN AID 50 

7.1 General considerations•. 50 

7.2 Outlines of an aid programme. 52 

Chapter 8. SUMMARY OF RECOMMENDATIONS ......•......... 54 

REFERENCES. 59� 

ANNEX I. The groups composition and programme.� 

ANNEX II. Fish and Goats. By Vigdis Broch-Due and Frode storas.� 

-j 

-�
I 
I 

Chapter 7. PROPOSALS FOR CONTINUED NORWEGIAN AID 50

Chapter 8.

7.1

7.2

General considerations•.

Outlines of an aid programme.

SUMMARY OF RECOMMENDATIONS......•.........

50

52

54

REFERENCES.

ANNEX I. The groups composition and programme.

ANNEX II. Fish and Goats. By Vigdis Broch-Due and Frode storas.

-j

59

-
I
I

Jmacharia
Rectangle



- 1 

CHAPTER 1. INTRODUCTION 

1.1 Historical review of Norway's aid to fishery activities at Lake Turkana 

In 1967 Kenya made a request for Norwegian assistance to develop the fisheries 

of Lake Turkana. A project was formulated and agreed and its first phase 

started in 1970. Norway provided financial and technical assistance to this 

project. During the first years personnel from the Norwegian Voluntary Service 

worked as advicers in boat-building and in the management of the Turkana 

Fishermen's Cooperative Society (TFCS). A fishing master conducted trial 

fishing. The project was equipped with a number of fishing boaus, one 36 ft. 

research vessel, fishing gear, tools for boat bUilding and some vehicles for 

the staff and the Society. The Society was also provided with some financial 

support. 

During these years the main efforts were directed towards building up the 

Turkana Fisheries Cooperative Society. In 1977 its monopoly over the fish sale 

from the fishermen and the further wholesale of processed fish was reinforced 

by the Kenya government. Rules and regulations for the fishing in the lake 

were also established in order to protect the fish resources against over

fishing. 

In 1974 a Norwegian consultant recommended the establishment of a fish pro

cessing plant at Lake Turkana. In 1975 the Government of Kenya submitted a 

request to Norway for assistance in building such a plant. In 1976 and 1977 

NORAD carried out feasibility studies of a fish processing plant including 

evaluations of marketing conditions for the economics of frozen fish produc

tion. The building of a plant with freezing facilities was recommended mainly 

on the basis that such an expansion would be economically beneficial to the 

TFCS. An agreement between Kenya and Norway concerning the building of a plant 

was signed in 1978. The project was to include a processing unit, storage 

facilities for frozen fish, refrigeration machinery, icemaking machinery, 

generators and other facilities. From 1977 NORAD provided a manager for the 

TFCS, from 1978 a fish-processing expert and from 1980 also a refrigeration 

machinery expert and a marketing expert. The building of the new factory 

started in May 1979 and will be completed during the first quarter of 1981. 

1.2 Appointment of the advisory group and discussion of its mandate 

During the planning- and building period of the fish processing plant the 

situation for the Cooperative Society changed. A combination of marketing 
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problems, declining fish landings and higher running costs led to an acute 

liquidity-crisis. On this background NORAD decided that a renewed examination 

of the assumptions underlying the decision to build the plant should be 

undertaken and an advisory group (see Annex II) was formed to examine the 

situation of the TFCS, to consider the best utilization of the new plant, and 

to advice NORAD regarding future aid to fisheries activities in the region. 

In its letter of instructions the group was requested to pay special atten

tion to the following subject matters: 

Fish resources. By the use of the existing material and its systematization 

assess the state of the fish-stocks and their future potentials. 

Local technical conditions. To advise on alterations - if any - which would 

have to be made with a change of the fish production from traditional pro

ducts to freezing. 

Local socio-economic conditions. To examine how the plant will affect the 

local societies along the Lake and in Kalokol. In this context the avail

ability of trained local workers would be important, as well as to what 

extent women will find labour in the plant. What effects the new factory will 

have on the economic life in the region should also be assessed. 

Economic conditions. The economic conditions relating to the production of 

frozen fish and other use of the new plant should be examined thoroughly. 

Markets. The different products and their markets should be evaluated. The 

marketing of frozen fish should be given special attention. 

In anticipation of a need for some further consideration and interpretation 

of the Group's remit NORAD also outlined the more general goals which the 

Governments of Kenya and Norway have indicated as objectives for the efforts 

to develop the fisheries of Lake Turkana. 

A generally stated goal for fisheries development efforts in the Kenya 

Government's five year plan for 1979-83 is to maximize production in order to 

ensure employment, create higher income and provide a larger supply of pro

teins. According to Kenya's district development plan for Turkana 1973-83 the 

fisheries of the lake should be developed so as to give higher production 

rates "on a sustained yield basis" and increase fish consumption in the 

region through an "eat more fish campaign". 
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The agreement between Kenya and Norway concerning the new fish processing 

plant includes the following preamble: 

"Recognizing the need to improve the living conditions among the Turkana 

people through joint efforts in the development of the fisheries, where

by their income and welfare can be raised, and recognizing the need for 

a balanced utilization of the lake's potential in order to preserve the 

resources for future generations". 

At various times since 1970 the project has been described in documents 

prepared for NORAD's Board of Directors. The objectives and expected effects 

referred to in these documents are generally in line with those mentioned 

above. Thus in 1970 it is assumed that "the exploitation of the fish-re

sources will increase the production of food and create employment and 

economic activity in the district". In discussing a possible fish processing 

plant in 1973 it was argued that this would give better living conditions to 

the Turkana through higher prices on the fish caught, better quality of the 

fish, and enable exploitation of fish species not used earlier. 

Since it is the stated policy of the Kenya Government that cooperatives must 

be economically viable and independent of support, the profitability of the 

TFCS is considered to be a goal in itself. This would seem to be a fairly 

simple matter, but is in fact rather complex because the responsibilities of 

the cooperative go beyond the direct interests of the fishermen themselves, 

and for instance include a trading post, transport in the region and the 

support of a large administrative staff. 

A synthesis of these various objectives was formulated by NORAD and included 

as additional guidelines in the group's letter of instruction as follows: 

(not in order of priority) 

ensure the economic viability of the TFCS 

ensure that the income from the utilization of the fish resources 

benefits the local population and the economy in the Turkana region 

increase local employment 

utilize the fish resources to improve the nutritional situation of 

the Turkanas 

preserve the fish stocks as lasting resources. 
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A set of seemingly worthy goals for fishery development in Turkana have thus 

been defined and we must assume on various occasions contemplated. They do 

not seem, however, to have been discussed as a whole or used for policy 

formulations. In retrospect one can for instance see that perhaps the most 

important issue to discuss and agree on in this entire development case would 

have been the degree of technological advancement and sophistication which 

would be needed in order to achieve the main objectives. Fisheries communi

ties are often backwards technologically speaking and their structure is 

vulnerable to technical changes. The Turkana fishermen present an even spe

cial case in this sense with their background of pastoralism and the region's 

drought- and famine problems. From Henriksen (10) one had a solid background 

for an evaluation of the effects and of the desired degree of technological 

advancement. One must assume that the plan for the technologically advanced 

fish processing plant at Kalokol was promoted without such a more general 

evaluation. 

Some of the objectives summarized above are obviously in conflict with each 

other. The highest profitability of the TFCS would be ensured by the produc

tion and export of high priced products at the lowest possible local costs. 

This would almost exclude the aim of utilizing the fish for food in the area 

and could easily lead to the establishment of a local elite of people asso

ciated with the TFCS and its various other activities while neglecting the 

rights of the large number of fishermen to a fair share of the benefits. 

In discussing these problems the Group agreed that the potentially conflict

ing goals would have to be carefully balanced. The socio-economic consequen

cies for the major groups of the Turkanas of the various alternative state

gies for further development should however, receive the main attention and 

consideration. In keeping with this main understanding of the Group's task, 

the team of Norwegian social anthropologists working in Turkana was requested 

to undertake an analysis of the effects of the new fish processing plant on 

the local communities, assess the possibilities of increased use of fish as 

food in Turkana and describe the present and future liVing conditions of the 

Turkanas. 

The various scientific, technical and economical problems of the fish re

sources, the fisheries, and the processing and marketing of the products are 

described and discussed on a professional basis in the report which follows. 

The recommendations for solving the existing problems on a long or short term 

basis will, however, be formulated with a view to contribute as far as possible 

to the general goals and objectives outlined above. 
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CHAPTER 2. BACKGROUND INFORMATION 

1)
2.1 The Turkana region and the people by the lake 

The Turkana region comprises the whole of the north-western corner of Kenya, 

and covers about 6200 square kilometers. In the north the district boarders 

to Ethiopia and the Sudan, while the western border to Uganda coincides with 

the natural barrier of the Rift Valley escarpment. The southern boarder is 

more or less a no-man's land between the Turkana and Suk tribes, while the 

south-eastern border roughly runs northwards in the Suguta Valley to the 

southern end of Lake Turkana. The lake forms a natural boundary to the east 

until it reaches the boundary of Ethiopia in its northern waters. The Orno 

delta lies wholly within Ethiopia. 

The district as a whole lies in the Rift Valley, with a general altitude in 

the west at the foot of the escarpment of about 3000 feet, while Lake Turkana 

lies 1230 feet above sea level. The Turkana region may be viewed as one great 

plain, consisting of sand, gravel, rock brash, lava, pebble beds, and red, 

grey and brown soils. 

There are two major drainage basins in the district: Lake Turkana and the 

Lotikipi plains. The amo is the only perennial river, flowing into the lake 

from Ethiopi~. The two other major rivers feeding into the lake are the 

Turkwell and the Kerio. However, neither of them carry water to the lake the 

whole year round. The Turkwell is supposed to carry water permanently just 

about down to the irrigation scheme at Katilu. 

Turkana is an arid district with annual rainfall varying between 50 and 650 

millimetres. The rainfall is unreliable and the variation from year to year 

is� large. Due to the terrain and the land surface there will be a very quick 

run-off when the rainstorms occur. The water comes quickly and is soon gone 

from the rivers and the soil absorbs little of the water, and erosion is 

great. 

The temperatures are high throughout the year, normally varying between 40
o

C 

and 25
0 

C. Even at night, the temperature is seldom as low as this minimum. 

1)� The main content in this chapter is extracted from G. Henriksen; 

reference (10). 
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until it reaches the boundary of Ethiopia in its northern waters. The Orno

delta lies wholly within Ethiopia.

The district as a whole lies in the Rift Valley, with a general altitude in

the west at the foot of the escarpment of about 3000 feet, while Lake Turkana

lies 1230 feet above sea level. The Turkana region may be viewed as one great

plain, consisting of sand, gravel, rock brash, lava, pebble beds, and red,

grey and brown soils.

There are two major drainage basins in the district: Lake Turkana and the

Lotikipi plains. The amo is the only perennial river, flowing into the lake

from Ethiopi~. The two other major rivers feeding into the lake are the

Turkwell and the Kerio. However, neither of them carry water to the lake the

whole year round. The Turkwell is supposed to carry water permanently just

about down to the irrigation scheme at Katilu.

Turkana is an arid district with annual rainfall varying between 50 and 650

millimetres. The rainfall is unreliable and the variation from year to year

is large. Due to the terrain and the land surface there will be a very quick

run-off when the rainstorms occur. The water comes quickly and is soon gone

from the rivers and the soil absorbs little of the water, and erosion is

great.

o
The temperatures are high throughout the year, normally varying between 40 C

and 25
0

C. Even at night, the temperature is seldom as low as this minimum.

1) The main content in this chapter is extracted from G. Henriksen;

reference (10).



- 6 

Due to these high temperatures and the low rainfall, practically the whole of 

the Turkana plains have been reduced to a semi-desert, with some parts being 

pure sand or rock and gravel desert. Most of the plains are covered with low, 

thorny bushes and thorn shrubs, with patches of wizened grass. Scattered over 

the plains are also low acacia trees. Along the water cources the vegetation 

consists of higher acacia trees, doum palms and in some places quite thick 

thorn scrub. 

According to the information given to us the Turkana tribe number app. 

200.000 people. They are originally nomadic herders, keeping cattle, camels, 

donkeys, goats and sheep. 

During the last century and partly into this century, the Turkana expanded 

eastwards and southwards, pushing the Merille and the Samburu out of their 

territories west of Lake Turkana so that these tribes come to live east of 

the lake only. Through their assertive behaviour, the Turkana were able to 

expand their pastures and get the stocks needed to feed their growing number 

of people. 

The coming of the British and later Kenyan administration in the area meant 

that the Turkana tribe was contained within its present borders. The raids 

became fewer and less fierce, although the Turkana still raid their neigh

bours today. As a consequence of these factors, together with a growing 

population, the Turkana exerted a greater pressure on the pastures within 

their closed district to feed themselves and their animals. This is the key 

problem of the Turkana today. 

The lake and its fish stocks is largely a Turkana resource the use of which 

should as far as possible be adapted to the need of the Turkanas. Tradition

ally three sections of the Turkana tribe have been involved in fishing acti

vities along the lake, the Ngissiger, the Ngibocheros and the Ngiesetau, lo

cated in this order on the northern, central and southern banks of the lake 

(Annex II),. Apart from rafts made from doum palm logs, there were no tradi

tional boats. Basket trapping, harpoons for the catch of larger fish, and to 

some extent lines with bone hooks, were the traditional fishing gear. In 

1961, as a result of a serious drought in the area, some 10.000 Turkana were 

forced to seek help in famine relief camps established by the Government. In 

an effort to rehabilitate these people who had lost most or all of their 

animals, the government tried to engage some of them in fishing. Already t~e 
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first year good catches were made with gill nets. Implementing the Kenya 

Government's policy, the Fisheries Officer Mr. R.R. McConnel trained the 

Turkana to fish with nets. "Already in 1967 the fish production had risen to 

1. 700 tonnes. 

2.2 Description of the lake and its biological production 

Probably because of the remoteness and inhospitable nature of the areas 

surrounding Lake Turkana its limnological and biological properties have 

until recently, been fairly unknown compared to the situation for other major 

African lakes. A research effort on a considerable scale was, however, launched 

in the early 1970-ies with the execution of the "Lake Turkana Fisheries 

Research Project" funded by the British Overseas Development Department. The 

field operations of the project lasted from 1972 to 1974 and the main objec

tive was a description of the lake as a total eco-system ranging from its 

physics to the fish resources. The final report of the project exists only in 

manuscript, and only parts of the text have been available to this group and 

have been made use of as references for this report. It is our recommendation 

that, if requested to do so, NORAD should contribute funds to facilitate the 

early publication of this report since it represents a major event in the 

accumulation of knowledge of the lake and its resources. 

Lake Turkana is about 186 miles long and 6-30 miles wide, with about 570 

miles of shoreline and 3200 square miles of water. The lake lies in an 

enclosed basin, and as a result of evaporation the salt content is gradually 

increasing. Although the present salt level is high compared with other major 

African lakes, the fish fauna is apparently unaffected (1). A consequence of 

the high salt content may be a higher than normal content of fluorine in bony 

structures of fish from the lake, which could limit the use of waste products 

from the fishery. Abnormal coloration of the teeth of Turkanas living by the 

lakeside suggests a too high intake of fluorine. 

The main supply of water to the lake (>90%) comes from the river Qmo which 

flows from Ethiopia into the northern end. The Qmo is responsible for an 

annual rise in lake level between August and October and nutrients trans

ported by floodwaters are the source of high fertility in certain areas of 

the lake. The annual rise in lake level is of the order of one meter, but 

varies from year to year. There are also long term changes in lake level. 

Since 1968 there has thus been a net fall of 1.5 m, but this was preceded by 
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a rapid rise of 4 m between 1961 and 1962 (3). The changes in the discharge 

of the ri.ver omo is also believed to affect the productivity of those fish 

stocks which migrate into the river for spawning. Records of lake level from 

recent years could not be obtained during our visit to Kenya, and it seems 

that observations are not made on a continuous basis. 

Primary productivity and algal biomass both shows a distinct gradient along 

the axis of the lake from high values in the north to very low in the extreme 

south (3). The algal production in the north reaches levels similar to those 

observed in the most fertile African lakes such as Lake George (5). The 

productivity declines, however, drastically towards the southern end of the 

lake. Ferguson's Gulf in common with other similar inshore areas has an alga] 

flora distinct from that of the open lake with a relatively high gross rate 

of primary production similar to that in the northern sector. A significant 

feature of the fish production of the lake is that tilapia (Sarotherodon 

niloticus) can utilize directly the blue-green algae which dominate the 

phytoplankton community in these areas. This results in an unusually high 

potential for tilapia production when conditions are otherwise favourable. 

Normally commercial fish belong to much higher levels of the food chain and 

food availability usually limits potential production. 

The strong prevailing southeasterly winds is an environmental factor of 

considerable importance since they cause a vertical mixing which prevent 

formation of permanent thermoclines and oxygen difficiency of deeper water 

layers. The wind generated surface currents lead to an accumulation of zoo

plankton near the west shores. Concentrations of small pelagic fish together 

with their predators were found to be exceptionally dense in these areas (4). 

Forty-eight species of fish have been identified from Lake Turkana, but only 

well over a dozen are important in the fishery. One group of the fish fauna 

shows strong anadromic tendencies and undertake long distance migrations into 

the river omo for the purpose of spawning (e.g. Alestes baremose, Citharinus 

citharus). An important feature of the fish fauna is the community of pelagic 

fish which the open water surveys (5) showed to consist of a midwater scatter

ing layer of small sized fish (Alestes minutus and A. ferox) with two asso

ciated groups of predators, one in the surface layers (Alestes baremose and 

Hydrocynus forskalii) and one below the scattering layer (Lates longispinus 

and Schilbe uranoscopus). In terms of biomass this midwater scattering layer 

is by far the most important link in the food chain. 

- 8 -

a rapid rise of 4 m between 1961 and 1962 (3). The changes in the discharge

of the ri.ver omo is also believed to affect the productivity of those fish

stocks which migrate into the river for spawning. Records of lake level from

recent years could not be obtained during our visit to Kenya, and it seems

that observations are not made on a continuous basis.

Primary productivity and algal biomass both shows a distinct gradient along

the axis of the lake from high values in the north to very low in the extreme

south (3). The algal production in the north reaches levels similar to those

observed in the most fertile African lakes such as Lake George (5). The

productivity declines, however, drastically towards the southern end of the

lake. Ferguson's Gulf in common with other similar inshore areas has an alga]

flora distinct from that of the open lake with a relatively high gross rate

of primary production similar to that in the northern sector. A significant

feature of the fish production of the lake is that tilapia (Sarotherodon

niloticus) can utilize directly the blue-green algae which dominate the

phytoplankton community in these areas. This results in an unusually high

potential for tilapia production when conditions are otherwise favourable.

Normally commercial fish belong to much higher levels of the food chain and

food availability usually limits potential production.

The strong prevailing southeasterly winds is an environmental factor of

considerable importance since they cause a vertical mixing which prevent

formation of permanent thermoclines and oxygen difficiency of deeper water

layers. The wind generated surface currents lead to an accumulation of zoo

plankton near the west shores. Concentrations of small pelagic fish together

with their predators were found to be exceptionally dense in these areas (4).

Forty-eight species of fish have been identified from Lake Turkana, but only

well over a dozen are important in the fishery. One group of the fish fauna

shows strong anadromic tendencies and undertake long distance migrations into

the river omo for the purpose of spawning (e.g. Alestes baremose, Citharinus

citharus). An important feature of the fish fauna is the community of pelagic

fish which the open water surveys (5) showed to consist of a midwater scatter

ing layer of small sized fish (Alestes minutus and A. ferox) with two asso

ciated groups of predators, one in the surface layers (Alestes baremose and

Hydrocynus forskalii) and one below the scattering layer (Lates longispinus

and Schilbe uranoscopus). In terms of biomass this midwater scattering layer

is by far the most important link in the food chain.



- 9 

Fish production and biomass vary considerably from area to area, but with a 

clear tendency for stock densities to decrease from north to south. This is 

particularly the case for inshore demersal forms (e.g. Labeo horie and 

Barbus bynni). Pelagic fish which dominate in the central ~~~t~r are chiefly 

concentrated in the western half of the lake between 10 and 30 m. Offshore 

demersal populations (with Bagrus bayad as the most important species) are 

more sparsely and evenly distributed throughout the lake. Exposed shore lines 

on the west coast are relatively thinly populated with fish, but an inshore 

zone within the 15 m contour forms a valuable feeding area for demersal fish 

(such as Labeo horie). Ferguson's Gulf should be considered as a separate 

entity for fish production because of the already mentioned efficiency with 

which tilapia (Sarotherodon niloticus) can utilize algal food. In the south

ern sector attached algae contribute to high local rates of primary produc

tion which are grazed extensively by the tilapia species. The fish fauna as 

fishery resources is discussed further in chapter 3. 

2.3 The fishery of Lake Turkana 

The history of , the fishery of Lake Turkana and in particular its development 

from a subsistance activity to a commercial fishery has been described in 

detail by Bayley (2), Brock-Due and Storas (see Annex II) and others. The 

main aspects of commercialization took place in the 1960-ties and the present 

fisheries are thus of fairly recent origin. Here we will attempt to review 

briefly the present state of the fisheries and particularly try to record any 

changes that may have occurred since the time of the British Survey in 1972

74. 

The fishermen 

The TFCS has at the moment about 3500 registered members. Fish delivery to 

TFCS or user right to boats is not dependent on membership and the total 

number of fishermen is considerably higher than the number of members perhaps 

by t~~ times (Annex II). The distribution of the fishermen along the lake may 

change greatly from time to time as a result of adaptations to fish avail

ability and market conditions. By May 1980 the TFCS members were distributed 

on 
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the branches as follows (8): 

Bayley, 1974 

Lowarengak 544 605 

Nachwkwi 294 111 

Kataboi 225 134 

Namadak 76 51 

Kalokol 1825 153 

Kerio 406 140 

Eliye 59 43 

3429 1237 

Bayley (2) estimated the number of full time fishermen based on records of 

deliveries to TFCS's various branches. His estimates are probably not direct

ly comparable to the simple record of TFCS members (e.g. it excludes possible 

"idle" members). It seems, however, reasonable to conclude that there has 

been a considerable increase in the number of fishermen. 

The fishing craft 

The maximum number of fishing boats (canoes) to be allowed in the lake was in 

1976 fixed to 400. A recent survey (9) showed that there now exist about 260 

boats of which 184 belong to the TFCS. The estimate of about. 80 non-coop 

boats may be on the low side. They are wooden canoes from the south inferior 

to the coop boats which are largely of GRP material. 143 of the coop boats 

are large 29 foot canoes while the remaining 41 are row boats. The latest 

provided model (1977) of the 29 foot GRP canoes are considered to be an 

adequate type. They are in need of a major repair every 3 years. In order to 

maintain the present boat number, there is a need for replacing about 15-20 

boats per year. 

In addition to the boats there is an unknown but large number of palm three 
2

rafts of about 1 m . 

A census from 1973 (2) gave a total number of 117 boats and a more uncertain 

number of about 90 rafts. The raft fishing was considered to make only a 

small contribution to the commercial fishery and was largely concerned with 

subsistence fishing. The number of boats is thus at present more than the 

double of that of 1973. 
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The fishing gear 

Gill nets represent the most important gear used in the commercial fisheries. 

In addition hooks (hand lines and long lines) and a form of beach seine are 

used. Fishery legislation specifies a minimum mesh size of gill nets of 5". 

TFCS sells nets of mesh sizes 5-6". These types are, however, relativBly 

costly and private fishmongers provide cheaper nets of small mesh size (and 

inferior quality). The total amount of nets in operation (or supplied) is 

unknown. Generally each fisherman operates one net only while the boatleader 

and his deputy may have several (Appendix I). 

The hooks used are no. 4 and 5 with a few no. 6. 

In a 1973 survey (2) the mean number of nets per fisherman was found to be 

2.5-3 and the mesh size varied between 5 and 7". This is probably a higher 

number of nets per fisherman than is being used today which indicate that the 

fishing effort in the gill net fishery may not have increased in proportion 

to the number of fishermen. 

Landing statistics 

Comprehensive statistics representing the landed catch are unfortunately not 

readily available for a longer time period. The basic information consists of 

the amounts of the various commodities purchased by the TFCS: salt-dried, 

sun-dried, smoked and fresh, and the fresh-fish weight corresponding to these 

amounts must be estimated by use of conversion factors. Already Bayley (2) 

notes that the Fisheries Department uses conversions factors which differ 

from those used by the TFCS resulting in official records of landings which 

are 25-30% higher than those of the cooperative. In addition come the prob

lems of assessing the amounts consumed locally and the amounts of fish brought 

out by other trade. 

The following table summarizes the landing statistics available from the 

British survey and the TFC's records. 
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Landing statistics by commodity classes 1972-1980. Estimated 

round fresh weight in tons. 

Salt-dried Sun-dried Smoked Fresh Total Source 

1972 1980 246 84 469
x 

2779 (2) 

1973 2168 160 216 545
x 

3089 (2) 

1974 2150 150 741 525
x 

3565 (2) 

1975� (Tilapia: 1996) 3578 (5 ) 

1976 1969 (Tilapia: 19232) 21201 TFCS 

1977 2125 3800� 5925 TFCS 

1978 1877 3547 654 253 6331 TFCS 

1979 1885 2000 509 357 4751 TFCS 
xx

1980 [ 2300] [1200] [ 230] [ 330] [4060J TFCS 

x� 
refers to local home comsumption, whereas this commodity� 

in 1978-80 refers to export only.� 

xx estimates based on data from 8 months of fishing. 

Although all the data presented in this table are not directly comparable 

some main features are apparent. The quantity of salt-dried fish which re

presents the production of mainly the inshore demersal stocks of Distichodus, 

Labeo and Barbus (formerly also citharinus) have remained remarkably constant 

over the whole period in spite of the apparent increase of the effort in the 

fishery as a whole, as indicated by the increase of the number of fishermen 

and boats. Perhaps the increased effort has been diverted mainly towards 

other types of fish. There is thus evidence of a marked increase of the 

tilapia-commodity: sun-dried fish, but also fresh sold fish which includes 

both tilapia and Nile perch shows an increase. The tilapia bGom in 1976 with 

a reported catch of about 19 thousand tonnes in Ferguson's Gulf is a remark

able phenomenon which will be commented on below. However, there has been a 

more lasting change in the fishery over the recent years with a production of 

sun-dried fish and smoked fish which exceed that of salt-dried fish and which 

has brought the total recorded catch from a level of 3000-3500 tonnes during 

the first half of the 1970-ties to a level of 5-6000 tonnes in recent years. 

In addition to the amounts recorded by the TFCS come the products brought out 

from the lake by other trade and also local consumption. The Fishery Depart
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able phenomenon which will be commented on below. However, there has been a

more lasting change in the fishery over the recent years with a production of

sun-dried fish and smoked fish which exceed that of salt-dried fish and which

has brought the total recorded catch from a level of 3000-3500 tonnes during

the first half of the 1970-ties to a level of 5-6000 tonnes in recent years.

In addition to the amounts recorded by the TFCS come the products brought out

from the lake by other trade and also local consumption. The Fishery Depart-
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ment presents the following estimates of total fish yields from Lake Turkana: 

(in tonnes round fresh weight) 

Purchased Other trade Local 
Total

by TFCS out of area consumption 

1977 6148 7705 1620 15473 

1978 9124 4816 1620 15560 

1979 6935 4816 1980 13731 

This relatively high estimate of local consumption is perhaps not unreason

able. If it is assumed that a total population of about 16000 depend princi

pally on fish for food, a conservative estimate of consumption rate would be 

1/4 kilo per day which would mean about 1500 tonnes/year. The estimates of 

local consumption by the British Survey in 1973/74 was about 500 tonnes/year. 

The growth in number of fishermen since then would account for the increase 

in consumption. The British survey showed that Hydrocynus and Synodontis 

dominated in the subsistance usage, with smaller quantities of Bagrus and 

Labeo. One must assume that also now a selection will be made for home con

sumption of types of fish which have no or a limited demand as commercial 

commodities such as Synodontis and the smaller sizes of Hydrocynus. 

With regard to quantities shown as non-cooperative trade out of the region 

the only comment we can offer is that this is probably limited to the commo

dities sun-dried tilapia, smoked tilapia and Labeo and fresh tilapia and 

Lates. Only small amounts of the traditional fish species of the salt-dried 

commodity can thus go into this trade, and by far the main part will be 

tilapia and Nile perch. 

On the availability of tilapia and Nile perch at Kalokol. 

Because of its significance for the operation of the new processing plant at 

Kalokol an analysis was made of the probable availability of tilapia and Nile 

perch at this locality. Table 1 shows the available monthly records of the 

commodities sun-dried tilapia and fresh tilapia and Nile perch. According to 

Hopson (5) the tilapia fishery proper only started in Ferguson's Gulf towards 

the end of 1974. A concentrated fishery took place in the Gulf in 1975 and 
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Table 1. Lake Turkana. Landing statistics, Kalokol. Monthly landings of fresh tilapia 

and nile perch and sundried tilapia (converted to fresh round weight) tonnes. 

1975 

J F M A M J J A S 0 N D 
Mean pro 

month 

Sundried 

Fresh 

Total 119 196 230 287 236 216 139 116 96 85 128 148 166 

1976 

J F M A M J J A 
Mean pro 

month 

Sundried 

Fresh 

Total 290 661 1034 1202 1393 1849 2000 2317 1343 

1978 

J A S 0 N D 
Mean pro 

month 

Sundried 

Fresh 

Total 

58 

34 

92 

58 

34 

92 

46 

24 

70 

54 

31 

85 

51 

30 

81 

46 

31 

77 

57 

36 

93 

52 

31 

83 

1979 

J F M A M J J A S 0 N D 
Mean pro 

month 

sundried 

Fresh 

Total 

201 

29 

230 

147 

43 

190 

164 

43 

207 

333 

41 

371 

394 

22 

116 

117 

26 

143 

78 

31 

109 

112 

31 

143 

126 

22 

148 

82 

28 

110 

101 

24 

125 

145 

18 

163 

166 

29 

196 

1980 

J F M A M J J A 
Mean pro 

month 

Sundried 

Fresh 

Total 

179 

35 

205 

91 

36 

205 

89 

19 

127 

74 

16 

90 

68 

17 

85 

66 

23 

89 

100 

28 

128 

97 

45 

142 

94 

27 

122 

NOTE. (i) Jan 1975 - Aug 1976 based on figures from A.J. Hopson 
in letter of 17/12-76. Tilapia in Ferguson Bay only. 

(ii) July 1978 - Aug 1980: From statistical records of TFCS. 
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continued in 1976 with very high landings during the tilapia boom of that 

year. The landing figures given in the table are based on an assumption that 

95% of the total Kalokol production de~ives from the local fishery. Previous

ly a greater part of the sun-dried tilapia brought out of Kalokol came from 

the eastern shores of Lake Turkana. The establishment of the tilapia fishery 

at Ferguson's Gulf in 1974/75 may be related to the introduction of nets of 

smaller mesh sizes in the gill net fishery at that time. 

The data show considerable variations both between months and periods. For 

1975, 1979 and 1980 the first part of the year seems to have given higher 

yields than the annual average. The annual means (only part of years for 

1976, 1978 and 1980) vary from 83 tonnes/month in 1978 to 1343 tonnes/month 

in 1976. Disregarding the boom period the monthly landings vary between 70 

tonnes and 416 tonnes with a mean for 38 months (without boom) of 153 tonnes. 

There are no records of how much of the sun-dried tilapia ordinarily comes 

from the eastern shores of the lake. One should think that the problems of 

transporting the bundles across the lake in canoes limit this supply. Whether 

all the sun-dried tilapia which is produced in the Kalokol area could be 

delivered fresh seems perhaps uncertain. It would imply heavier transport 

since fresh fish weighs four times as much as the dried product. 

The boom is an interesting phenomenon, not only biologically but also from 

the point of view of commodity production and market outlet. The landings 

increased some ten times and it was still possible to process a product which 

was readily marketed. This demonstrates the importance of keeping sundried 

tilapia as a main commodity in the system. It would have been far more diffi

cult, if at all possible, to adjust to such fluctuations in production if one 

had to rely on fresh or frozen products as the main commodities. 

2.4 The role of the Turkana Fishermen's Cooperative Society (TFCS) 

As described in the foregoing chapters the rapid growth in the commercial 

fishing in Lake Turkana started early in the 1960'ies. In the first years 

different voluntary organizations involved themselves in developing the 

fisheries. In 1962 Oxfam started a service of buying fish from Ferguson's 

Gulf in dried form and distributing it to inland famine camps. This market 

gave the fishery a good start, whilst commercial market-possibilities were 

sought. In 1965 the Kalokol Fishermen's Cooperative was set up with the help 
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of a grant from the National Christian Council. From 1966 a market for dried 

salted fish was developed in Zaire, and the market in Western Kenya was very 

good for the sun dried tilapia. In the late 1960'ies and early 1970'ies the 

Catholic Mission established unofficial Mission Cooperatives buying fish and 

supplying the fishermen with nets and to some extent canoes at Lowarengak 

(1968) and Kerio (1971). 

By 1968 the Turkana Fishermen's Cooperative Society was established by the 

Kenya Go~ernment and took over the Kalokol Fishermen's Cooperative. In 1970 

the Cooperative opened branches in Eliye and Kataboi. In 1971 the Catholic 

Mission sold the facilities in Lowarengak to the Cooperative, and this same 

year the Cooperative opened branches in Nachakui and Todenyang. (The latter 

was closed down in 1977 due to the insecure situation near the boarder of 

Ethiopia). In 1973 the Kerio store held by the Mission was bought and the 

Cooperative established a branch in Namadak. 

Consequently, since 1971 there have been seven branches buying fish from the 

Lake Turkana fishermen, (in one period between the opening of Namadak and the 

closedown of Todenyang there were eight). 

In the first years of the TFCS only the trade of dried salted fish for the 

Zaire market was undertaken by the Cooperative. The trade with the very 

popular and well paid sundried fish to the inland market was handled by 

private fish-mongers. This meant a great loss of profit to the Cooperative as 

the fish-traders only paid a small charge to it for the fish bought. 

In 1977 the Cooperative, which already for many years had possessed the legal 

rights, took steps to reinforce the monopoly of buying and selling fish from 

the Lake. This effort succeeded and today only a few fish-mongers operate 

illegally in the Kalokol area. The fish, salted dried and sun dried, is sold 

from the fishermen to the nearest Cooperative branches where it is stored. 

The salted dried fish is treated with insecticide, packed and later sold to 

private fish traders. The Cooperative has a central store for the salted 

dried fish at Kitale to which the fish is transported from the branches at 

the lake. 

The Cooperative owns 183 canoes which were mainly donated by the Mission and 

by NORAD during the earlier years of the project. The boats are repaired at 
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the Cooperative Boat Building & Maintenance Section in Kalokol, and a monthly 

rent of 100 shillings per boat is charged (from 1981 on). 

The TFCS operates a central store for consumers' goods, fishing gear and 

other items in Kalokol. Also at the branches the Cooperative have small 

stores in combination with the fish buying. In Kalokol the Cooperative has a 

Petrol Station selling petrol for the local vehicles and supplying the Coope

rative's own Transport Section with fuel. 

With a staff of about 250 and more than 6000 fishermen and women occupied in 

fishing and fish processing the Cooperative is a powerful organization in the 

district. With a gross cash flow of approx. 16.000.000 K.shillings the Coope

rative plays a dominant economic role in this up till today nearly nonmone

tary society. 

The creation of the Cooperative as an ideal organization has no doubt bene

fited the fishermen members in various ways. Thus organized aid and support 

have been provided e.g. boats, experimental fishing, fishing gear. The most 

obvious benefits derive from the organized purchase of products from the 

fishermen and -wholesale export and marketing arrangements f0r salt dried and 

sun-dried fish. Although there is no doubt room for improvements this system 

seems to have functioned well for most of the time and has helped to secure 

the fishermen a first-hand price which would otherwise have been much more 

unstable and probably also considerably lower. The Cooperative control of the 

trade of fresh fish from Kalokol has also in later years no doubt strengthened 

the fishermen's position vis a vis that of the private traders. 

But the fact that the first-hand prices would perhaps have been considerably 

lower without the Cooperative as is indicated by prices paid by private 

traders at Loiengalani to El Molo fishermen, does in itself not demonstrate 

that the Cooperative fishermen receive a fair share of the total outcome of 

the activities relating to the use of the fishery resources. But there seems 

little doubt that they would have been considerably worse off without the 

TFCS. 
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CHAPTER 3. THE FISH RESOURCES 

The most important commercial fish species can be classified somewhat simpli~ 

fied as follows (3): 

Inshore demersal community: 

Distichodus niloticus Gwolo� 

Labeo horie Chubule� 

Barbus bynni Momwara� 

Citharinus citharus Gage� 

Offshore demersal community: 

Bagrus bayad Loruk� 

Lates spp Ijii� 

Pelagic community: 

Hydrocynus forskali Lokel� 

Alestes baremose Lelete� 

Synodontis schall Tirr� 

Lates longispinus� 

Littoral: 

Sarotherodon niloticus Kokine (tilapia)� 

Tilapia zillii� 

The inshore demersal stocks are exploited by a gill net fishery over an 

extensive area along the western shores of the lake. These fish form the 

mainstay of the production of the salt-dried commodity. Other species also 

appear in this fishery e.g. Hydrocynus, Synodontis, Lates and tilapia. Although 

the total catch seems to have remained at a level of about 2000 tonnes since 

1972 the species-composition has undergone various changes in this period. 

Already in 1975 Hopson (3) discussed the change of species dominating the 

inshore demersal fishery since 1970 and concluded that a dramatic decline had 

occurred in the stock of Citharinus. Similarly both the total catch and the 

catch per unit effort of Distichodus fell (by 80%) between 1972 and 1975. 

With the decline of these two species Labeo and Barbus became the mainstay of 

the inshore gillnet fishery. During our visit to Kenya we tried to obtain 

records of the species composition in recent catches of the gill net fishery. 
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Some data were available from the work of the "fish recorder" of the Depart

ment of Fisheries during 1979. In addition sampling was made of the current 

stocks of salt-dried fish in the stores of the TFCS branches. A comparison of 

previous and recent data are shown in the table below. 

Species composition in the inshore gill net fishery, %. 

1 

1972 

2 

1974 

3 

1974 

4 

1975 

5 

1979 

6 

1979 

7 

1980 

Citharinus 

Distichodus 

37 

26 

6 

6 

8 

5 

1 

11 

3 

23 

o 

57 

1 

54 

Labeo 

Barbus 

32 

5 

61 

26 

33 

54 

58 

30 

18 

45 

22 

7 

37 

2 

1, 2 and 4 represent % weight compositions from (3). 

3 represents compositions by numbers from the north (Lowarengak 

and Todenyang) (2). 

5 and 6 are compositions by numbers from Lowarengak and 

Nachukeri based on "fish recorder's" data. 

7 represents mean composition by nos. of about 500 fish in stores 

from Kalokol northwards in October 1980. 

From these records it seems that the Distichodus stock may have recovered. 

Citharinus is still almost absent in the landings, while Barbus is abundant 

in the landings in the north, but may have declined generally. Although these 

observations are of limited value since they only indicate relative changes 

in vulnerability or availability to a perhaps changing fishery it seems one 

may conclude that the main stocks on which this fishery is now based are 

Distichodus and Labeo. This reduction in species contributing to the fishery 

represents in itself a loss to the resource base. With regard to the state of 

the Distichodus and Labeo stocks there are in the absence of proper statis

tics and biological data no basis for an evaluation. A few size samples were 

taken during our visit and below the mean estimated fresh weights are com

pared to some observations made during the British survey covering the autumn 

months. 
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Mean weight (estimated round fresh) in kilos. Sources: ref. (2) 

for 1973/74 and own observations Oct. 1980. 

Distichodus Labeo 

1973 1974 1980 1973 1974 1980 

Kataboi 2.7 1.9 1.5 2.9 2.4 1.8 

Namaduk 2.3 1.9 

Kalokol 3.6 2.7 2.9 3.0 2.3 2.5 

There is evidence of a decline of fish size from 1973 to 1974 and for Kataboi 

also for 1980. The significance of these observations is, however, uncertain 

since the changes can have been caused by a change of mesh size. It is still 

to some extent reassuring that the observations do not demonstrate a more 

drastic decline of fish size. A heavy overexploitation would be expected to 

cause a marked reduction of the mean size of fish in the catches. Any trend 

in the mesh size used would be towards smaller meshes which would also tend 

to reduce the mean size of fish caught. These few samples can only be used as 

indications, and proper biological statistics must be obtained in the future. 

The general conclusions concerning the state of these inshore demersal stocks 

are that they are probably fully or even heavily exploited and the fishery 

should not be further expanded with more boats or fishing gear. A mesh size 

of 6" has been recommended (3) for this particular fishery and this should be 

born in mind when resupplying gill nets for the TFCS. Hopson predicted that 

the inshore fishery would decline further from the 1974-level, but if the 

landing statistics available for the years since that time are reasonably 

reliable it seems that this fishery has been stabilized at a catch level for 

all the species involved of about 2000 tonnes. 

The principal species in the offshore deep water community is Bagrus bayad. 

According to Hopson (5) yields in the long line fishery soon fell to uneco

nomic levels in particular areas and the line fishery had to shift about. 

Since the hooks only caught older mature fish the replenishment of the stock 

was, however, not endangered. A strict limitation of long line fishing was 

recommended. Lining for Bagrus and Lates is still conducted, but no data on 

the level of the fishery were available. The species of Lates (L. niloticus 

and L. longispinus) are widespread in the lake and occur in all fisheries, 

and part of the landings are caught on hooks. Hopson in (3) gives the 
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Mean weight (estimated round fresh) in kilos. Sources: ref. (2)

for 1973/74 and own observations Oct. 1980.
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potential yields as about 1000 and 1800 tonnes respectively for the two 

stocks, and although the current catches are unknown they must be far below 

these levels. The size of the landed fish is still very high as is shown by 

some recent TFCS records: 

Weight distribution of Lates spp. (Lates niloticus 

and probably L. longispinus) at Kalokol, June 1980. 

Headless, gutted. 

Kilos Nos. Kilos Nos. 

1-4 21 30-34 8 

5-9 26 35-39 5 

10-14 31 40-44 7 

15-19 14 45-49 2 

20-24 12 50-54 1 

25-29 4 

65-69 1 

According to 0stvedt (11) usual recorded weights of Nile perch in Lake 

Turkana in 1974 approached 100 kilos. The converted round fish weight of the 

largest fish shown in the table above is of this order. Further investiga

tions must be made of the state of these stocks, but it seems likely that 

they may sustain a higher exploitation. 

The perhaps most interesting fish resource of the lake both from a biological 

and a commercial point of view is the tilapia stocks. Several species are 

fished: Tilapia zillii, Sarotherodon galilaeus, and Sarotherodon niloticus, 

but the latter is by far the most common. Tilapia was an important species in 

the subsistence fishery and came into the commercial fishery in 1972 to 74 

when sun-dried tilapia caught by seining or gillnetting on the east side of 

the lake started to be marketed in Kalokol (2). In early 1975 unusually high 

catches of tilapia in Ferguson's Gulf attracted fishermen from the entire 

lake shores and by the middle of that year over 75% of all Turkana fishermen 

had concentrated in the Gulf (3) .The total catch of tilapia from the Gulf 

reached about 2000 tonnes in 1975 and continued to increase in the following 

year to more than 20 000 tonnes. By August 1976 a total of 121 canoes and 420 

rafts were operating an estimated total of about 6300 gill nets within the 
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2Gulf. Since the area of the Gulf is only about 10 km the production repre
2 

sents a yield of about 2000 tonnes/km which is comparable to yields obtained 

by intensive methods of fish farming (5) (assuming that this entire produc

tion was confined to the Gulf proper). This remarkable productivity is no 

doubt related to the ability of tilapia to benefit directly from primary 

production. The blue-green algae flora of the Gulf is distinct from that of 

the rest of the lake and includes forms which the tilapia can digest effec

tively. Still this population explosion must have resulted from the absence 

of factors which otherwise control the population size of the tilapia. Hopson 

in (5) suggests that the most likely explanation is that favourable rainy 

seasons in both 1974 and 1975 resulted in rich growth of grass on the mud 

flats fringing Furguson's Gulf. This was still ungrazed when the lake rose in 

July and the resulting extensive areas of grassy inundated marsh (totalling 
2 

an estimated 8 km ) provided shelter for tilapia fry which are normally 

produced in the Gulf in large numbers. By the time the lake fell in late 

October heavy concentrations of young tilapia of 18-22 em emerged into the 

open waters of the Gulf and by the early part of the following years (1975 

and 1976) high stock densities of adolescent fish formed the basis for the 

new fishery. 

The Gulf tilapia boom lasted only during 1976. Further details of statistics 

are only available for the Kalokol area from July 1978 onwards (see 2.3 

above). From this it appears that catches similar to and exceeding those of 

1975 were also obtained during 1979. And from the estimated total landings it 

is evident that the catch of tilapia must have remained at a level of 2500 to 

3500 tonnes since the boom year of 1976. The almost doubling of the total 

catch from the lake from 1973/74 up to the present level is thus mainly a 

result of the rise in the tilapia fishery. The boom in 1976 was obViously the 

result of a greatly increased fish stock. Whether the sustained higher level 

of the fishery during the later years is also the effect of a larger resource 

is more uncertain. A possible cause of an increased stock of tilapia could be 

sought in a declining number of crocodiles. According to Graham (7) the 

crocodiles of Lake Turkana feed exclusively on tilapia. Before the expansion 

of the commercial fishery the population of crocodiles numbered about 14 000 

of which about 5500 were mature. It seems likely that the crocodile popula

tion has decreased considerably as a result of the fisheries activities on 

and along the lake although more recent stock estimates are not available. 
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The potential for increased tilapia production in Lake Turkana as demons

trated by the 1976-boom is very impressive by any inland fishery standards. 

If the hypothesis linking reproduction success to special ecological condi

tions prove to be correct a semi-cultural stock control may be feasible (3). 

Hopson in (3) also suggests that consideration should be given to the possi

bility of increasing yields of Sarotherodon by establishing fish farms along 

the lake. There are many shallow depressions close to the margin of the lake 

which might be converted into culture ponds for tilapia. Various tilapia 

species including Sarotherodon niloticus are widely used in ponds and other 

culture systems in Africa and elsewhere (6). 

In these fisheries which have now been described, the inshore gill net fish

ery, the fishery with long lines and hand lines, and that for tilapia, quan

tities of other species such as Synodontis, Hydrocynus and others, are also 

caught and these form the bulk of the fish used in local consumption. As 

mentioned under 2.4 above only loose estimates can be made of the amounts 

involved in this important usage, but a level of close to 2000 tonnes is not 

unlikely. Both Synodontis and Hydrocynus are according to (3) principally 

pelagic in distribution although Synodontis occurs also as a demersal spe

cies. The probable total potential yield of these "subsistence" types of fish 

is estimated to be considerably above the present level (3), but an increased 

exploitation would seem to depend on the development of a special offshore 

pelagic fishery. The British survey revealed that by far the largest standing 

biomass of fish was associated with the community of pelagic fish which 

consists of only two small-sized zooplankton eaters (Alestes minutus and A. 

Scrox) and their predators of which Hydrocynus, Synodontis, Alestes baremose 

and Lates longispinus are the most important. There are, however, technologi

cal problems of exploiting these stocks and any possible development would 

have to be carefully evaluated in terms of its effects on the already uti

lized stocks and on the existing fisheries. 

As mentioned under 2.4 above various forms of regulatory measures have been 

introduced in the lake, the main being restrictions on the number of boats, 

the monopoly of the cooperative and the specified minimum mesh size of gill 

nets. From the point of view of fish resource management the stocks in most 

urgent need of protection seem to be those in the inshore gill net fishery, 

Distichodus and Labeo which form the mainstay of the production of salt-dried 

fish. An expansion in effective effort in this fishery in number of boats, 
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Summary table of main fish stocks in Lake Turkana. (After references (2), (3), (5) and (11) 

Ecological community Latin name Turkana name Usual size Usage State of stock Catch in recent 
years 

Inshore demersal Distichodus niloticus Gwolo 40-100 cm Salt-dried Fully exploited 
II " Labeo horie Chubule 40-60 cm II " " 

About 2.000 
tons/year 

" " Barbus bynny Momwara 30-50 em " Probably overex
ploited 

II " Citharinus citharus Gage 40-60 cm " Depleted 

Offshore demersal Bagrus bayad Loruk 40-80 cm Salt-dried Fully exploited 

Bagrus docmac Liis " 
Littoral 

Tilapia zillii 

Sarotherodon niloticus Kokine 30-40 em Sun-dried 

Fresh export 

Highly variable 

production 
Abt. 2.000 tons 

N 
~  
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Local consump with other species 
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" Synodontis schall Tirr 35 cm Fresh consump- Underutilized 
tion. 

" Alestes baremose 30-50 cm Not utilized,consider
able potential 

" Lates longispinus (Ijii) 30-50 em Underutilized 

Whole lake Lates niloticus Ijii 50-150 cm Sun-dried Probably not fully 
Fresh export utilized 
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nets or fishermen should be prevented. It seems, however, doubtful whether 

there is at present much room for a more individual management of the various 

fisheries in the lake, since the fishermen are highly mobile and their simple 

gear can be used for most of the species. A diversion of effort to tilapia if 

a new boom should occur need not be prevented since this stock apparently can 

sustain a considerable effort in such circumstances. Until further knowledge 

is attained about the various fish stocks at the Lake, the main regulatory 

measures should thus continue to consist in a prevention of a further in

crease in number of boats and fishermen and effective enforcement of the 5

inch minimum mesh size regulation. There is, however, an urgent need to renew 

the research on· the fish resources of Lake Turkana in which emphasis should 

be given to the study of tilapia and the possibility for their semi-culture 

or culture and to the feasibility of utilizing better the existing potentials 

_ n of such species as Hydrocynus, Synodontis and Alestes baremose. ~~ _ 

A review of the main fish stocks and their state of exploitation is presented 

in the summary table below. 

CHAPTER 4. THE NEW FISH PROCESSING PLANT. 

4.1 Description of the plant 

The plant is located at Kalokol, about 2 km from the beach of Ferguson's 

Gulf. The Turkana Fishermen's Cooperative Society, which will be running the 

plant, have their offices, shop, stores and workshops in the same area. 

The building erected for the processing plant is made of concrete and cement 

stone. A plan is shown below. It covers an area of about 3000 sq.m., 300 

sq.m. of which consist of a covered driving area with adjoining loading and 

unloading ramps. On the one side of this driving area are warehouses for 

dried fish, with office wing, and on the other side, the premises for cool

ing, filleting, freezing and frozen storage of fish. Here, there are also an 

engine room and a workshop. 

The part of the building serving as store for dried fish and dried salted 

fish covers an area of approx. 650 sq.m. There, the T.F.C.S. can have room 

for storing the fish they receive from the local stores along Lake Turkana, 

as well as fish brought in by the fishermen around Kalokol. When the fish 

arrives here, it is to be sorted according to quality and weighed before it 

- 25 -

nets or fishermen should be prevented. It seems, however, doubtful whether

there is at present much room for a more individual management of the various

fisheries in the lake, since the fishermen are highly mobile and their simple

gear can be used for most of the species. A diversion of effort to tilapia if

a new boom should occur need not be prevented since this stock apparently can

sustain a considerable effort in such circumstances. Until further knowledge

is attained about the various fish stocks at the Lake, the main regulatory

measures should thus continue to consist in a prevention of a further in

crease in number of boats and fishermen and effective enforcement of the 5

inch minimum mesh size regulation. There is, however, an urgent need to renew

the research on· the fish resources of Lake Turkana in which emphasis should

be given to the study of tilapia and the possibility for their semi-culture

or culture and to the feasibility of utilizing better the existing potentials

_ n of such species as Hydrocynus, Synodontis and Alestes baremose. ~~ _

A review of the main fish stocks and their state of exploitation is presented

in the summary table below.

CHAPTER 4. THE NEW FISH PROCESSING PLANT.

4.1 Description of the plant

The plant is located at Kalokol, about 2 km from the beach of Ferguson's

Gulf. The Turkana Fishermen's Cooperative Society, which will be running the

plant, have their offices, shop, stores and workshops in the same area.

The building erected for the processing plant is made of concrete and cement

stone. A plan is shown below. It covers an area of about 3000 sq.m., 300

sq.m. of which consist of a covered driving area with adjoining loading and

unloading ramps. On the one side of this driving area are warehouses for

dried fish, with office wing, and on the other side, the premises for cool

ing, filleting, freezing and frozen storage of fish. Here, there are also an

engine room and a workshop.

The part of the building serving as store for dried fish and dried salted

fish covers an area of approx. 650 sq.m. There, the T.F.C.S. can have room

for storing the fish they receive from the local stores along Lake Turkana,

as well as fish brought in by the fishermen around Kalokol. When the fish

arrives here, it is to be sorted according to quality and weighed before it



- 26 

enters the store. Dried fish and salted dried fish treated with insecticide 

after drying, are to be pressed into bundles of 50 kg and packed ready for 

sale. Fish that has not been treated with insecticide must be dipped in a 

watery solution of insecticide and redried before it can be packed. 

One half of the store is intended for treatment with insecticide and subse

quent drying of the fish. The other half is for pressing of the fish into 

bundles, packing and storage. The equipment to be used for insecticide treat

ment, drying and pressing was not yet installed. However, we were informed 

that the equipment had been ordered. 

The store meets the requirement for storage of dried fish. Sound airing of 

the premises had been taken into account, which is absolutely necessary. Wall 

and floor coverings offer good possibilities of proper cleaning when regular

ly performed. 

In conjunction with the dried fish store, there are offices, 13 in all, 

intended for the T.F.C.S. administrative staff, work leaders in the store and 

the processing plant. Besides the offices, there is in the same wing an 

auditorium/conference room, seating about 100. For this section of the plant 

there are also lavatories with wash rooms. In conjunction with the audito

rium, a room has been reserved for audiovisual equipment to be used in con

nection with training. 

The dried fish store meets the requirement for such storage in a satisfactory 

way. It also affords a better possibility than hitherto of sorting according 

to quality and packing of the fish. But the group is of the opinion that a 

lighter and simpler building would also have met the requirement satisfac

torily and would no doubt have come much cheaper. 

The part of the building for processing and storage of frozen fish products 

covers an area of approx. 650 sq.m. Adjoined to these premises is located the 

engine room with workshop of approx. 325 sq.m. 

The processing plant for cold storage and frozen fish is composed of a fil

leting hall of approx. 325 sq.m., a blast freezer, a cold storage chamber, a 

freezing chamber and an ice store of approx. 215 sq.m., as well as an engine 

room of about 110 sq.m. 
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The blast freezer is intended for the freezing of round fish and fillets, but 

can of course be used for the freezing of other fish and meat products. 

The blast freezer, the cold store and the freezing store have each their own 

refrigerating compressor. Consequently, they can, if desired, be kept in a 

refrigerated state independently of one another. This is an advantage if one 

does not want to process or keep frozen products on stock, but only work with 

cold storage products. The blast freezer has a refrigerating capacity of 

15000 kcal per hour at +30
0 

/+40
0 

Cent. The freezing store: 6000 kcal per hour 

at +35
0 

/+40
0 

Cent. Th~ cold store: 5000 kcal. The refrigerating machines for 

these three units are installed in a separate engine room. 

For the production of ice, a "Finsam" ice machine with a capacity of 8 tonnes/ 

24h has been installed. The machine has been placed above the ice store, 

which is located next to the cold storage chamber and the freezing chamber. 

For cooling of the production hall for fillets to +25
0 
Cent., two aircondi

tioning units with a capacity of 23000 kcal per hour have been fitted. 

When all the cooling and freezing equipment is in operation, as it will be 

during the production of frozen fillets, (but not the air-conditioning system 

for the production hall) there will be an electric power requirement of 75 kW 

(26.5 1. fuel of oil per hour) . 

The mounting of all mechanical equipment was almost finished at the time of 

our visit and must be supposed to be completed in the first quarter of 1981. 

Equipment for filleting and packing of fillets, as well as transport equip

ment for internal transportation, had not been put in place. The same applied 

to tools and other equipment in the workshop. It was said, however, that all 

required equipment, tools and transport equipment had been ordered. But the 

group received no detailed information on what had been ordered and when it 

should be delivered. 

During our inspection of the plant we pointed out some minor structural 

alterations that should be made before the plant is put to use. No sluices 

had been made in front of the entrances to the blast freezer, the freezing 

store and the cold storage chamber. Sluices are necessary because the room in 

front is directly connected with the outside air, having a temperature of 35
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40
0 

Cent. This results in a disproportionately large formation of frost in 

the freezing chambers, and a relatively large quantity of hot air will flow 

into the freezing and cooling chambers whenever the doors must be opened. We 

discussed the problem with the architect of the plant and arrived at a pro

posal for a minor structural alteration to solve the problem. 

As mentioned, it is intended to cool the filleting hall down to 25
0 

Cent. by 

means of two air conditioning units. Such a cooling is unnecessary. What will 

be achieved by a potential quality improvement of the fish fillets will be 

out of a reasonable proportion to the cost of such cooling. However, in order 

to achieve the required airing of the hall, no windows should be installed 

when artificial cooling is cut out. The group recommended that wire netting 

should be fitted instead of glass in the window openings. 

For the take-out of ice from the ice store, there was a disproportionately 

large door. On opening this door, which will be a frequent occurrence, too 

much hot air will flow in from the outside. This will result in a great 

refrigeration loss, and the crushed ice will become lumpy. To remedy this, an 

arrangement for removal of ice without opening the door was proposed to the 

architect. 

The water supply to the plant was inadequate for the planned production to be 

started. Well-boring and the like were in operation to solve the problem, and 

it was expected that sufficient water fit for use could be provided. A collec

ting tank has been mounted to secure sufficient quantities in case the con

sumption during the day-time production should exceed the steady inflow. This 

tank is to be filled up whenever the consumption is inferior to the inflow, 

for instance at night. 

4.2 Changes in fish handling and transport required for the new production 

The plans for the production of frozen fillets are based on transport of fish 

in iced conditions in boxes from the TFCS' stations at Namadok, Kataboy and 

Kalokol. In order to achieve a satisfactory quality of the fish to be used 

for fillets special receiver stations for fresh fish mush be established on 

the landing site at Kataboy and Namadok, and the Kalokol station must be 

repaired. 

- 29 -

40
0

Cent. This results in a disproportionately large formation of frost in

the freezing chambers, and a relatively large quantity of hot air will flow

into the freezing and cooling chambers whenever the doors must be opened. We

discussed the problem with the architect of the plant and arrived at a pro

posal for a minor structural alteration to solve the problem.

As mentioned, it is intended to cool the filleting hall down to 25
0

Cent. by

means of two air conditioning units. Such a cooling is unnecessary. What will

be achieved by a potential quality improvement of the fish fillets will be

out of a reasonable proportion to the cost of such cooling. However, in order

to achieve the required airing of the hall, no windows should be installed

when artificial cooling is cut out. The group recommended that wire netting

should be fitted instead of glass in the window openings.

For the take-out of ice from the ice store, there was a disproportionately

large door. On opening this door, which will be a frequent occurrence, too

much hot air will flow in from the outside. This will result in a great

refrigeration loss, and the crushed ice will become lumpy. To remedy this, an

arrangement for removal of ice without opening the door was proposed to the

architect.

The water supply to the plant was inadequate for the planned production to be

started. Well-boring and the like were in operation to solve the problem, and

it was expected that sufficient water fit for use could be provided. A collec

ting tank has been mounted to secure sufficient quantities in case the con

sumption during the day-time production should exceed the steady inflow. This

tank is to be filled up whenever the consumption is inferior to the inflow,

for instance at night.

4.2 Changes in fish handling and transport required for the new production

The plans for the production of frozen fillets are based on transport of fish

in iced conditions in boxes from the TFCS' stations at Namadok, Kataboy and

Kalokol. In order to achieve a satisfactory quality of the fish to be used

for fillets special receiver stations for fresh fish mush be established on

the landing site at Kataboy and Namadok, and the Kalokol station must be

repaired.



- 30 

By way of receiver stations, one can do with a covered platform with a 5x15 m 

base. The roof may be a light structure on pillars. On the platform, water 

must be available, and there must be a simple arrangement for the washing and 

weighing of fish delivered by the fishermen. There must also be an insulated 

rOom with a 3xS m base for the storage of ice, and a small tool shed or 

cabinet for a balance and other necessary equipment. 

For practical reasons the fish should be cleaned and preferably washed before 

delivery to the receiver station. In order to achieve a better transportation 

than hitherto of the fish to the receiver station, the fishermen should be 

equipped with baskets in which to carry the fish. 

From the receiver station the fish must be transported in iced condition in 

boxes or baskets to the processing plant at Kalokol. When it arrives at the 

plant, the quality must be checked. This must be done to ensure that no fish 

other than that which can be used as fresh fish or for frozen fillets will be 

received. Before the fish is put into cold storage, it must be iced in boxes 

if this has not already been done. 20-25 kg of ice should be used for 50 kg 

of fish, and the ice must be evenly distributed among the fish in the boxes. 

4.3 Quantities of raw material available for frozen fish production 

For the time being it is assumed that only tilapia and Nile perch are of 

interest as raw material for frozen products. Transport from stations farther 

than Kataboy seems impracticable for the time being, and supply even from 

this station and from Namadok is contingent on the working up of a passable 

road. These two stations do not, however, appear to have had considerable 

landings of tilapia and Nile perch, but this could at least partly be a 

matter of demand. For the time being a potential production of fillets must 

be based on supplies of raw material from Kalokol only. Under section 2.3 

above a special analysis has been made of the landings of tilapia at Kalokol 

for the periods of which statistics are available. From this it appears that 

the monthly landings during 38 months without boom vary between 70 and 417 

tonnes with a mean of 153 tonnes. These statistics comprise both sundried 

tilapia (converted to round fresh weight) and the commodities fresh tilapia 

and Nile perch. The latter represents somewhat less than one third of the 

total. An unknown part of the sundried tilapia included in the Kalokol sta

tistics comes from the eastern shores of the Lake. Whether all or only part 

of the sundried tilapia produced in the Kalokol area could be delivered at 
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the fresh fish receiver station in acceptable quality is uncertain because 

some of it would have to be carried over considerable distances. 

There appears, however, to exist several reasons to show caution in a major 

change of commodities from dried tilapia to frozen products. One is that 

dried tilapia is a well accepted product with a good traditional market 

inside Kenya. Even a ten-fold production as during the 1976-boom could be 

absorbed without problems. And from a nutritional point of view the sundried 

tilapia would seem to have a better distribution with regard to protein needs 

than the alternative, frozen fillets which is a high-cost product exceeding 

fine meats in price. 

Furthermore as explained in chapter 5 a change-over from local production of 

sun-dried products to a centralized production of frozen fish would lead to 

changes in the distribution of the income from the fishery inside the fishing 

community which could have undesirable and harmful social effects, particu

larly as regards the allocation of work and income between men and women. 

It is therefore the Group's recommendation that at least during an initial 

period the availability of raw material for the freezing plant should be 

considered equivalent to the quantity which is being produced as fresh fish 

at Kalokol i.e. around 1 tonne per day of cleaned fish. The following studies 

of the economics of the production of frozen fillets are based on this amount 

of raw material, but estimates are also made of the effects of having twice 

this amount of fish available. 

4.4 Analysis of the economics of the production of frozen fillets 

The table below shows an estimate of the costs of production based on a 

production of 1000 kg raw material (cleaned fish) per day: 

Raw material 1000 kg 2.50 sh/kr = 2.500 sh 

Ice 500 kg 0.15 11 II 75 11 

Reception, icing transp. 2 men at 20 sh 40 11 

Transportation by tractor 50 11 

Raw material to factory 2.665 sh 
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Foreman 45 sh 

Filleting 5 workers at 20 sh 100 " 
Skinning 3 " at 20 " 60 " 
Packing 3 " at 20 60"	 " 
Freezing,	 storage, transp. 

2 workers at 20 40" " 
Cleaning 1 worker at 20 " 20 " 

325 sh 

Packing 350 . 0.5 sh 175 " 

El power freezing 10 26 . 1.5 sh 390 " 

Freezing storage 350 0.85 sh 298 " 

Insurance	 35 " 

Total variable costs: 3.888 sh 

Sales proceeds, fillets 350 . 13 sh (11 sh) 4.550 sh (3.850) 

" cuttings 650 . 1 sh 650 " (650) 

5.200 sh (4.500) 

Equilibration Variable costs 3.888 " (3.888) 

1.313 sh (612) 

Admin. expenses 1000 . 0.2 sh = 200 sh (200) 

1.102 sh	 (412 sh) 

Equilibration per kg raw material	 1.10 sh (0.41) 

Annual equilibration based on 300 days production 330.600 sh(123.600 sh) 

Notes:	 Electric power freezing: 26 kw in 10 hours each 1.5 sh/kwhr. 

Freezing storage: 350 kg (fillets) times 0.85 sh/kg on annual 

basis. 

The calculation of the production of frozen fillets shown above does not 

include the costs of cooling the production premises for fillets. As already 

mentioned, this is considered unnecessary to achieve a better quality of the 

final product. If the premises are to be cooled down, this will increase the 

production costs by 0.59 sh/kg fillet based on the use of a power of 23 kw 

during 6 hours per day, and a production of 350 kg of fillets per day. If the 

fillet production is 1000 kg/day the cost of air-conditioning would be 0.21 

sh/kg. 

In this cost assessment maintenance/repairs of equipment and machinery is not 

included nor any capital depreciation. In a consideration of the Cooperative 
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Society as an independent economically viable unit this is of course un

realistic. A rough assessment of these costs would be as follows: Maintenance 

and repair costs including spare parts (which have to be purchased abroad) 

and availability of expertise can roughly be assessed at 10% of the purchas

ing value of machinery and equipment (approximately N. kr. 5 mill.) i.e. 

K.sh. 750.000 per year. Depreciation would amount to a similar sum based on 

a 10 year service of the machinery. The annual equilibration based on 300 

production days would thus by far not meet even the estimated maintenance 

costs. 

If the daily production is assumed to be 2000 kgs of raw material the annual 

equilibration would amount to approximately 900.000 K.sh and 480.000 K.sh 

respectively with a fillet price of 13 sh and 11 sh per kilo. In the best of 

these cases there is a minor profit with maintenance costs included and. a 

considerable loss if depreciation of the equipment is taken into account. 

4.5 Markets and prices of frozen fillets 

Frozen fish fillet may only be sold in places where there are freezing stores 

and shops with refrigerated display counters. We assume that the frozen fish 

products from TFCS in Kalokol will only be sold in major towns, first and 

foremost Nairobi. A major part will be sold to hotels and other large-scale 

households and will be packed as block (catering). 

It is not very likely that the products can compete with regard to price and 

quality with corresponding products from major exporting countries of frozen 

fish. The sale will therefore have to be based upon the domestic market. 

So far, the domestic turnover has amounted to max. 750 tonnes a year. As 

always, the price is of decisive importance for the sale. It is not likely 

that it can be increased if the frozen fish is to compete pricewise with 

corresponding food e.g. fine meat. 
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The current prices in Nairobi are: 

Frozen fillet sh/kg 

Product Producer Wholesaler Retailer 

Tilapia fillet, 400 g package 13. 22. 33,75 

" " 3 kg catering 12,50 15. - 18.

Nile Perch, 400 g package 12 - - 13. 20. 31.25 

" " 3 kg catering 9.

Considering how the prices increase from producer to consumer, it is natural 

to ask whether TFCS could take care of the sale at all stages in order to 

increase the financial profit. We have not been able to appraise what possi

bilities TFCS would have in this respect, but suggest that the question is 

considered in order to find out whether this may lead toa higher profit than 

if the sale through wholesaler is left to others. A number of details have to 

be appraised, not least the costs of transportation. Transportation of frozen 

commodities is notoriously expensive and difficult in a tropical climate. 

Transport equipment and storage rooms for frozen commodities are also expen

sive. Therefore, a comparatively large production/sale is required to yield 

interest on the investments to be made. 

4.6 Use of by-products from filleting 

In case of fish fillet production in the new factory, about 60% of the fresh 

round weight of tilapia and Nile Perch will be by-products such as heads, 

backbones, skin and scales. Apart from the skin, such by-products are now 

sold as fresh products from the fillet producers in Nairobi. In our calcu

lation for frozen fillet the price of the waste has been fixed at 1 sh per 

kg, on the assumption that it can be sold in fresh condition and directly 

from the producer incurring no other expenses than the sales costs. The 

quantity that can be sold in Kalokol from a production there is hard to 

estimate, but it is unlikely that the quantities in question (650 kgs a day) 

can be sold. However, freezing of the waste for sale in Nairobi and other 

places will not be profitable because the expenses of freezing, storage and 

transportation will exceed the price that can be obtained for the product. 

When by-products of fish processing have been used in Europe, they have been 

mixed and ground and thereafter either distributed frozen as animal feed or 

dried to fish meal together with the main raw material for meal. Both these 
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alternatives should be rejected in Turkana; freezing because of the expenses 

involved, fish meal production because such a meal would contain a very high 

level of ash (from the bones) and fluoride. A fish meal would hardly find an 

outlet as commercial animal feed in the region, and should be rejected as 

food meal due to high level of fluoride. Commercial feed compounders else

where would be reluctant to buy such a meal, for the same reason. 

In recent years ensiling in acid has taken over as a method to preserve by

products for long time storage in wet state. The ensiling method is conven

ient for small scale operation, and it does not require sophisticated equip

ment nor particularly skilled personnel. Moreover it is cheaper and consumes 

less energy than freezing and meal production. The only necessary investment 

is acid, which has to be added for preservation. 

However, it is possible to circumvent also this if there is access locally to 

sugar containing materials. If such materials are mixed with fish, or other 

protein rich materials which putrefy quickly, the mixture becomes acid as a 

result of the activity of lactic acid bacteria which grow at the expense of 

the added sugar. Potentially harmful and pathogenic microbes are simulta

neously killed. Such fermentation is therefore an effective way of preventing 

the spreading of pathogens with the food. 

If it should become necessary to preserve by-products in a wet state, the 

fermentation method is at hand in Turkana, because the local palm nut is rich 

in fermentable sugar, but a few local trials have to be performed to produce 

a safe recipee. 

The method which seems most suitable for preserving the by-products is sun

drying. Both skin and backbones are so thin that they will dry very quickly 

in the warm wind blowing in Kalokol. Fly infestation might become a problem, 

but hardly any worse than it is when drying tilapia. If fly infestation 

should be a problem, however, dipping in acid (acetic acid can be produced 

locally) prior to drying should be tried. 

In conclusion, any by-products of fish filleting should be preserved and 

processed for local consumption, and sold at a very low price. By the con

ventional way of using the fish, discarding the bones after boiling, fluoride 

is removed and the problem of (dental) fluorosis avoided. 
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4.7	 Alternative use of the freezing/cold-storage plant for the production 

of fresh fish 

So far, TFCS have sold some quantities of fresh fish to a buyer from Nairobi 

who has himself collected the fish in Kalokol. The new plant will offer far 

better opportunities than previously for the handling of fresh fish for sale. 

Ice may be supplied for the cooling of the fish as soon as it is delivered by 

the fishermen, and the fish may be stored in the cold-storage plant for 6-8 

days before it is passed on to Nairobi for sale as fresh fish. Those who now 

buy fresh fish from TFCS, transport the fish in insulated trucks. They fetch 

the ice in Mombasa and the transport takes 2 days each way. Furthermore, they 

often have to wait 2-3 days in Kalokol until they get a full load. When ice 

can be obtained in Kalokol, they no longer have to bring it. Instead other 

commodities may be transp0rted from Nairobi if and when required. When the 

fish can be stored in cold-storage plant, it is no longer necessary to wait 

in Kalokol for full load. The buyer will cut down the expenses involved by 

long transportation of ice, make more efficient use of the trucks and receive 

a better quality of fish. These advantages would seem to leave a potential 

for an increase of the price of fresh fish for Kalokol. 

An estimate of the costs of fresh fish production at the plant in Kalokol 

based on a supply of raw material of 1000 kg/day is as follows: 

Raw material 1000 kg at 2.50 sh/kg each 2.500 sh 

Ice 500 kg at 0.15 75 " 

Receipt, icing, transport 2 workers at 20 sh each 40 " 

Transportation by tractor 50 " 

2.665 sh 

Foreman 45 sh 

2 storesmen at 20 sh each 40 " 85 sh 

Electricity for cooling 1000 0.15 150 sh 

Insurance 1000 0.04 40 sh 

Variable costs	 2.940 sh 

Sales earnings 1000 at 3.85 each 3.850 sh 

Variable costs 2.940 sh 
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Contribution 0.910 sh 

Administration costs 1000. 0.02 sh 20 sh 

890 sh 

Profit per kg raw material 0.89 sh. 

These calculations are based on a selling price of 3.85 sh a kg, the same 

as today. 

There is as argued above a basis for demanding a higher price and 4.50 sh/kg 

does not seem unrealistic. This would result in a profit of 1.54 sh per kilo 

raw fish. 

4.8 Various observations concerning fish handling and processing 

Comprehensive studies have shown that tropical fishes have a much longer 

shelf life in ice than temperature or cold water species. The accepted ex

planation is that tropical fish contain a very low number of cold adapted 

spoilage bacteria, compared to fish from colder waters. Cooling in ice will 

accordingly inactivate almost every spoilage bacterium present in a tropical 

fish and thereby efficiently extend the keeping time. In accordance herewith, 
6

tilapia has been found to contain 10 bacteria/gram flesh after 28 days 
10 

storage in ice whereas cod is reported to have as many as 10 bacteria/gram 

from 15 days in ice (Disney, Cameron, Hoffman and Jones, 1969). Tilapia was 

furthermore found to be perfectly acceptable for human consumption after 23 

days iced storage. This very pronounced potential benefit of iced storage of 

tropical fish may not be fully exploited if the fish is left for many hours 

prior to the application of ice. Storage of tilapia caught and handled under 

practical/commercial conditions at 30
0 

C for 1 hour is roughly equivalent to 1 

day in iced storage. It is accordingly a key factor in fresh fish handling to 

apply ice as soon as possible after the catch. The fisheries in Ferguson's 

Bay is suitable for fresh fish trade, since the fish may be landed only few 

hours after catch at the receiver station where ice is available. 

Optimum preservation effect of ice is obtained if the fish is efficiently 

surrounded by melting ice. The melt water leaks away both substrates for the 

spoilage microbes and the microbial products. This is a major factor addi

tional to the effects of low temperature in limiting the rate of fish spoil

age. The flake ice which can now be produced in Kalokol is very suitable for 

this purpose, provided that the fish is stored and transported so that melt 

water can leak away. 
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It is commonly agreed that gutted fish keeps better than non-gutted, because 

the gut content is a major source of spoilage bacteria. The effect of gutting 

is only marginal with tilapia stor~d at ambient temperatures, but the benefit 

of gutting are pronounced if the fish is stored in ice (Report F/13/19 from 

Tropical Products Institute, London, N.R. Jones entitled "Fish Preservation") • 

Besides the sosio-economic argument in favour of gutting the fish in Kalokol, 

there is accordingly also a technological advantage of this practice. 

According to our information there were previously produced considerable 

quantities of smoked fish, but this production has lately declined very much. 

We have not found out the reason for this. With a freezing/cold-storage-plant 

there should be better possibilities for the production of smoked fish. If 

smoked fish is not refrigerated or frozen, the product will not keep fresh 

very long. If kept in a cold-storage, it may usually keep fresh for several 

weeks, depending upon the contents of salt and the degree of dryness. With 

the present cold-storage facilities the possibilities for a production of 

smoked fish should have improved. There was previously installed a smokeoven 

at the plant, but as far as we know it has not been used. It is the fishermen 

who have smoked the fish in their local type of ovens. An improvement of the 

ovens and of the process on the whole is of current interest, but it is for 

the time being not advisable to get smoking-ovens of the types used in Norway. 

What possibilities there are for the sale of smoked fish at profitable prices 

if the fish must be kept in cold-storage or frozen, should be investigated. 

In this connection experiments should be carried out with the smoking ovens 

previously installed at the plant. Whether there is easy access to fuel in 

case of a large-scale production should also be investigated. 

As to the current practice of using lake water for washing fish the following 

observations can be made: 

Fish to be delivered fresh for processing in the new factory, should be 

gutted at the beach where the fish is landed, in order to maintain the cur

rent practice of utilizing the entrails. This practice requires that the fish 

also is washed at the beach. At present there is no reciever station at the 

beach where the fish could be properly washed in clean tap water after gut

ting and before putting in ice. Such a station should be constructed, but in 

the meantime the fish could be washed after gutting in the lake water. 

The water in Ferguson's Gulf is very turbid due to its high density of blue 

green algae and suspended sand particles. The water therefore has a dirty 
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appearance. However, its content of bacteria which might cause spoilage of 

fish, or could represent a health threat, is very low. A bacteriological 

examination carried out in 1978 (Dept. of Public Health, Pharmacology and 

Toxicology, Professor T.B. Thaberg) showed that the number of coliform bac

teria was zero in 100 ml lake water sampled at 3 different places: 1) shore 

line, 2) end of the jetty and 3) out in the Ferguson Gulf. The total number 

of bacteria in the same samples were 1400/ml, S80/ml and 4S0/ml, respective

ly. These are slightly higher numbers than acceptable if the water were to be 

used as drinking water (Good quality: <lOO/ml; Doubtful quality: 100-SOO/ml; 

Not acceptable for drinking water without further microbiological examina

tion: >SOO/ml). Although the absence of coliform bacteria in the water of 

Ferguson Gulf has been confirmed, the bacteriology of the lake water should 

be examined more thoroughly, as part of trials to purify the water by filter

ing through sand.. At any rate, the number of bacteria, as well as the number 

of coliforms (indicator of the presence of potentially pathogene bacteria), 

seems so low that this should not be an argument against using the water for 

washing the fish. 

The relatively low number of bacteria.in the Lake water is probably due to 

the favourable conditions for growth of blue green algae in the strong light. 

In this ecosystem the predominant bacteria are probably such that grow on 

dead algae rather than bacteria which are efficient spoilers of fish. This 

should, however, be examined when determining the spoilage rate and pattern 

of Turkana fish stored in ice. 

For the time being the Lake water can thus be accepted for washing of gutted 

fish for iced storage. Nevertheless, efforts should be made to purify the 

water to improve the hygienic safety of the fresh fish. 

The simplest procedure for cleaning water is to filter it through sand. This 

can be done either by digging a filtering box into the shore bed under the 

water level and use the water which sieves into it, or by filtering the water 

through a tower of coarse sand. The former system, which is available as a 

commercial unit, function if the filtering box is surrounded by coarse sand. 

The filtered water in the box can be pumped though plastic hoses to a storage 

tank of water on shore, either manually or with a wind mill. 

Filtering of water through sand removes detritus, algae, bacteria and sand 

particles. Inorganic compounds dissolved in the water will not be removed. 
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However, in Lake Turkana, where the growth conditions for algae are very 

good, a large proportion of the mineral nutrients will be present inside the 

biomass. Removal of the suspended organisms will accordingly purify the water 

also with regard to inorganic constituents. It is not known, however, to what 

extent fluoride will accumulate in the live algae, and whether the filtering 

off of the biomass therefore would reduce the level of this element as well. 

To produce an acceptable drinking water the level of fluoride has to be 

reduced to below 1.5 ppm. The fluoride content of Lake Turkana water has been 

shown to be about 13 ppm, which is a very low level compared to other East 

African lakes (>1000 ppm) (Personal information from University of Nairobi, 

Dep. of Public Health). If the sand and the bottom sediments surrounding the 

filtering box are rich in calcium it is not unlikely that fluoride will be 

retained and a water low in fluoride can be produced. This must of course be 

the subject of further studies. 

On the problem of insect infestation of fish products we can offer the follow

ing comments: The wet fish are first attacked by flies, mainly blowflies 

(Calliphoridae) and houseflies (Muscidae). Heat penetration during sundrying 

is not sufficient to kill the larvae which develop inside. 

The fly infestation problem should be controlled by rendering the ecological 

conditions unsuitable for their multiplication, combined with the use of 

chemical insecticides. It is important to note that while blowflies can 

infest the drying fish, the larvae will not remain in the fish but will 

migrate into soil for pupation. The most important source of infestation may 

therefore be the fish drying site, where the flies can breed in moist refuse 

with high protein content. 

Efficient removal and destruction of any residues of fish as well as animal 

excrements from the drying site is therefore an important component in the 

fight against flies. 

As the fish becomes drier, it becomes less attractive to flies and their 

larvae but more suitable for beetles. They lay their eggs in the cracks 

formed during the drying process. The larvae hatch in 24-48 hours and produce 

tunnels while eating through the fish. Besides a conscious cleaning of houses 

and packing material, there seems to be no other method available than the 

use of chemical insecticides to combat this problem. 
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The use of chemical insecticide should be limited as far as possible. Pyrethrum, 

an insecticide of plant origin, has been used hitherto as a surface protec

tant on dried tilapia and salted-dried fish in Turkana. This compound decom

poses in sunlight, and can therefore be used only to prevent insect infesta

tion on fish in store. The current practice to dip the dried fish in pyrethrum 

before after-drying and packing in the store room should be maintained. The 

use of pyrethrum does not result in problems of residues with a potential 

health hazard, and it leaves no taint. Other cheaper insecticides could of 

course be introduced, provided they have been accepted by CODEX in products 

for food, and give no taint. 

The insect problem could moreover be reduced if the initial step in the dry

ing process is carried out in plastic tents of a type which have been tried 

out-in tropical countries i.n the regi of FAO. More work is-needed, however, 

to adjust the tents to local conditions of temperature, moisture and wind, to 

avoid "cooking ll of the fish while drying. A slightly elevated temperature 

(50
o

C) is, however, sufficiently unfavourable for most insects to be a signi

ficant obstacle to their multiplication and infestation. 

lCHAPTER 5. POSSIBLE SECONDARY EFFECTS OF THE NEW PLANT ) 

People in Kalokol have high expectations to the new plant there, anticipating 

a major rise in their income from fishing. However, the management of the 

TFCS is not planning to increase the prices of fish to .the fishermen, but 

rather to direct more of the catch in the Kalokol area as fresh fish for 

processing in the new factory. Since fresh fish is paid a higher price than 

salted-dried or dried, calculated on basis of round fresh weight, such a 

change will result in a somewhat higher cash income to some of the fishermen. 

Tilapia and Nile Perch will be the prevalent fishes to be processed to fresh 

fish products in the new factory. These fishes are currently being purchased 

at a price of, respectively, 2.30 and 1.85 shilling per kilogram of round 

fresh weight, approximately twice the price obtained on fresh weight basis 

for the same fishes when sold as the dried products. Althought the value of 

the guts is not included in this calculation, it is obvious that more fresh 

fish delivery will bring a higher cash income to the fishermen. 

1) This chapter is mainly a summary of relevant parts of Annex II. 

---- .-----
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Higher prices of fish may be sufficiently tempting for fishermen elsewhere to 

move to the Kalokol region. If there is a resource basis for higher catches 

there, and the new factory can take all fish as fresh, the consequence might 

be a further concentration of people and animals around Kalokol, leading to 

an even more severe stress on the ecosystem than that caused by the animals 

grazing there today. If, on the other hand, the resources are insufficient 

for sustained higher catches, migration to Kalokol may be a temporary pheno

menon, lasting until overfishing has left scanty prospects of higher income. 

It seems accordingly an important strategy to equalize the fish price to 

fishermen by making it less dependent on the mode of processing. The rationa

lity of this suggestion depends, however, entirely on the chaise of techno

logy of fresh fish processing. The current practice to purchase non-gutted 

fresh fish from the fishermen should for example not be maintained, since it 

deprives the women of an extra income and her household of a valuable source 

of food. Even more important is the change in division of labour among women 

and men which will be the result of selling more non-gutted fresh fish to the 

new factory. This change will result in a transfer of income from women to 

men with undesirable social consequences. 

The present production of dried and salted-dried fish is labour intensive, 

involving gutting, refining of guts, splitting, salting, sundrying and final

ly, transport of the dry fish to the TFCS branches. At present this work is 

almost entirely in the hands of women, who will be deprived of this key 

function in the society if fresh non-gutted fish is to be purchased by the 

TFCS. It is highly unlikely that the new factory can offer alternative jobs 

for more than a few of these women, who now are able to control part of the 

income from fishing through their position in processing and sale of the 

products to TFCS. It is important to underline this possible side-effect of a 

change in technology, in particular since the Turkana women are not used to 

being dependent on men in their economic activities. Consequently, the few 

jobs involving processing of fish in the new factory should be offered to 

women rather than men, who already control the fishing at sea and moreover 

have the majority of other paid jobs in Kalokol. 

Purchase and sale of fresh fish seem to be a way of improving the economy of 

TFCS. As this activity is increased as a result of the new plant, it is 

important to let gutting be the initial processing step, at the beach. This 

will leave work for women and raw material for continued production of oil 
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and a protein rich soup for own consumption. There seems no objections from a 

hygienic point of view of using the Lake water for the initial washing of the 

gutted fish. The possible reluctance among fish mongers to buy gutted fish is 

not sound and would certainly be overcome after a period of practical marketing. 

Sale of more fresh fish, even when gutted by women at the beach, will reduce 

the demand for labour compared to dry fish processing. It seems accordingly 

necessary to create alternative economic activities to compensate for this 

change which will hit the women primarily. One such activity might be to 

start producing fishing nets, another to make baskets for transporting the 

fish. There is a demand for high quality fish nets with legal mesh size. At 

present there are many fishermen who have been brought into dept-relations to 

private fish mongers, who supply them with low quality small-meshed nets at a 

low price in return· of fish. Local production of legal nets of high quality 

and low price could be a countermove by the TFCS. 

Filleting as a production alternative, would occupy more people locally, and 

a large proportion (60%) of the fish would be retained in Kalokol. Both skin 

and backbone (with residual muscle after filleting) would be easy to sundry 

without salt, and could be offered at a low price to the local people. The 

alternative, to produce fish meal from such by-products (mentioned in docu

ments on the Turkana project) should be rejected, because the product prob

ably would contain too high levels of fluoride for human consumption, and 

would be rejected even by commercial feed compounders for the same reason. 

Socio-anthropologists have claimed that there is a certain risk that fisher

men will spend any excess of cash income on buying animals, and that an 

improved economy thus indirectly could enhance the ongoing ecological qecay 

and widening of the desert by increasing the grazing pressure on the dry 

pastures. Although there are examples of fishermen buying so many animals 

that they have been able to re-enter the pastoralist sector, too little 

empirical information is yet available to jUdge the extent of such a prac

tice. Continued sociological studies should include an evaluation of this 

problem. 
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1 
CHAPTER 6. THE USE OF FISH AS FOOD IN TURKANA ) 

5.1 Traditional food habits and the use of fish. 

The main diet of the Turkana pastoralist has traditionally consisted of milk, 

blood and meat. They now supplement this diet with maize and millet bought 

from traders or small shops. Fish has been eaten only by the pastoralists 

living along the east banks of the lake. The inland people have used fish 

only incidentally. 

There seems to be no taboos associated with the consumption of fish, except 

for the salt used in preservation, but the conception among the inland people 

that fish and snakes have things in common indicates a certain reluctance to 

fish as food. This is not so strong that fish in food aid has been hampered, 

and experience has shown that inland pastoralists who have migrated to the 

Lake quickly adopt the habit of eating fish. 

In the north eastern banks of Lake Turkana (Ngissigir) fishing has been a 

seasonal activity, practised during the wet season by the pastoralists who 

then let their lifestock graze in the vicinity of the lake. Although fishing 

has only been a subsidiary activity to pastoralism, it certainly has contri

buted significantly to the nutrition of the people there. Indirectly, access 

to fish also rendered the herds more healthy and resistant to later drought 

stress, because milk could be saved for calves and less blood drained for 

food. 

In the central (Ngibocheros) and southern (Ngiesetau) areas fishing has been 

a continual operation throughout the year. The grasslands here are more 

suitable for goats than for cattle, and since the former can be herded within 

a distance of 20-30 km from the Lake, the pastoralists in these regions have 

lived more stationary. Free labour could accordingly be directed towards 

fishing. Fishing has been the most important subsistence activity here, but 

is still part of a mixed barter economy based on pastoralism and a very 

limited agriculture, mainly of sorghum in the river beds. This latter acti

vity is the responsibility of women. The fishermen and their families who now 

1) This chapter is mainly a summary of relevant parts of Annex II. 
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base their subsistance solely on fishing, are mostly eariier destitute pas

toralists from the inland, who had lost all their animals as a result of 

drought disasters. These people depend on marketing the fish in exchange of 

cash to buy other foods such as maize (porsho), which together with fish 

constitutes their staple food. 

6.2 How fish is used locally today 

The fishing population consume all types of fish from the lake, but prefer 

Chubule (Labeo), Ijii (Nile perch/dwarf perch), Kopito (Mudfish), Kokine 

(tilapia), Loruk (Bagrus) and Tirr (Synodontis). These species except Tirr, 

are purchased also by TFCS, besides Lokel (Tigerfish), Gwolo (Distichodus 

niloticus) and Gech (Chitarinus citharus). Small Kopito, Liis (Bagrus 

docmac), Momwara (Barbus), Nile perch, Schilbe sp and Tirr can be sold lo

cally at a price of 0.25 to 1 sh per fish, depending on size. The fishermen 

are of course self-sufficient with fish as food, but use primarily the low 

valued fish and the entrails from those species which are sold to the TFCS, 

so that a minimum of cash income is lost. 

The fresh fish which is used whole is prepared by boiling in water, grilling 

on charcoal or frying in fish oil, boiling apparently being the most common 

method. Different types of fresh fish are often boiled in the same pot. The 

cooked meat is eaten separately and the extract (soup) consumed in mixture 

with maize, sometimes with an addition of fish oil. The latter combination 

represents a well balanced diet with regard to energy, protein content, amino 

acid composition and vitamins. 

Sundried tilapia is a highly appreciated food. It is prepared by boiling in 

water and the resulting soup mixed with maize and the fish meat eaten sepa

rately. However, sale of tilapia to the TFCS gives a high cash income to the 

fishermen and it is therefore not a common fish food among the Turkanas, 

except for the undersized fishes. 

The salted dried fish is, due to taboo-like reluctance against salt, not 

readily acceptable as food when there is access to other fish products, but 

it is eaten when there is a shortage of food. Salted-dried fish has been 

consumed during drought periods when it has been offered through food aid 

programmes. The aidees have simultaneously taught the recievers how to 

prepare this fish; by soaking twice in water, which is discarded to remove 
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salt, and subsequent boiling in water. The resulting fish soup is mixed with 

maize and thus consumed. 

The intestines are the raw material for the local fish oil production. These 

are collected by the women at the beach where the fish is gutted and washed. 

The intestines are emptied and washed in a pot of lake water. Fat which 

floats during washing is skimmed off and collected in another pot where the 

washed intestines are heated without addition of water. The fat which is 

released by heating is decanted and bottled after cooling. The fish oil is 

highly appreciated as an additive to the maize diet, and represents an im

portant contribution of energy and fat soluble vitamins. There seems no 

remonstrance against this fish oil, even among inland pastoralists who are 

not familiar with fish, and it has the reputation to be a good supplement to 

mothers milk and to keep the stomach functions of children in order. The 

price obtained by local sale of this oil is accordingly very high, 16 sh/l of 

the most appreciated oil from Gwolo and 10-12 sh/l oil from the intestines of 

other fishes. The protein rich slurry which remains after boiling the intes

tines and removal of floating oil, is also used for food, in combination with 

maize. Thus, the Turkana way of utilizing fish entrails seems ideal from a 

nutritional as well as an economical point of view, and the TFCS should 

accordingly refrain from any processing alternative which might interfere 

negatively with this practice, even if such an alternative would be econo

mical for TFCS. 

There are fish in Lake Turkana which are considered non-edible also by the 

fish eating population. These fishes are Losali (Malapterurus electricus), 

Lowoyarema (Gymnarchus niloticus), Lokni (Tetraeodon fabaka) and Lelete 

(Alestes baremose). 

The fishing people near the lake supplement their staple diet of fish and 

maize with ground palm nuts and green leaves of plants sprouting in the wet 

season, but they do not have the same access to fruits and berries as the 

pastoralists living further away, because of poorer vegetation along the 

lake. 

The Turkana fishing population also smoke fish, mainly Chubule, Gage, Ijii 

and Gwolo which contain some fat. The local smoking process takes 2-3 days 

and is carried out in kilns in the ground, using the fat-rich local palm nuts 

as firewood. The smoked product is for sale mainly, but is also eaten by the 
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local population. The smoking process is a way of preserving fish, but it 

also adds flavour to the product. The smoked products have nevertheless not a 

sufficient keeping time for long distance transport, for instance out of the 

region. 

6.3 The nutritional situation in Turkana during drought periods 

The Turkana people have always faced recurring periods of severe drought, 

sometimes lasting so long that many of the pastoralists have been forced to 

slaughter or sell all their animals. In such periods many have become so 

destitute that they have had to starve while relying on animals dead from 

exhaustion or, during the last decades, on food aid provided by the Govern

ment and by voluntary aid organizations. This is the situation in Turkana 

now, after the most extensive drought for the last 20-30 years. 

With only a few animals left in the herd, the most sensible strategy against 

the starvation tragedy is to sell the animals one by one and rather eat maize 

flour, which can be bought from traders in the region. The maize will last 

much longer as a supply of food than the convertible equivalent of animals. 

The pastoralists living far from the lake are of course hit much harder by 

such disasters than the fishing population, because their subsistence is so 

much more dependent on successful grazing of their herds. This difference in 

the effect of a drought period is now evident as markedly better nutritional 

status of the population along the lake than elsewhere, and only a few are 

severely undernourished in the fishing population and among pastoralists with 

fishing as a subsidiary activity. It must be a prominent aim to let also the 

inland people draw a nutritional benefit from the resources of the lake. This 

may be achieved through improved distribution of fish to all regions of 

Turkana, combined with educational work on the use of fish as food and its 

importance in nutrition and health. 

6.4 Dental fluorosis 

Dental fluorosis is frequent among people living by the lake, resulting from 

ingestion of fluoride either from the fish or from the lake water. The fish 

contains fluoride, however, mainly as insoluble complexes in the calciferous 
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bone structures, whereas the muscle tissues most probably have a very low 

level. Bones are discarded in the present mode of preparing and consuming 

fish, whereas lake water often is used for boiling it. It thus seems more 

likely that the fluorosis problem results from using the water, and not from 

fish consumption as such. 

6.5 Nitrite in Turkana fish 

Another concern has been the effect of nitrite on consumers eating salted and 

dried fish (13). It has been claimed that salted and dried fish from Turkana 

has been rejected by Zaire due to its high content of nitrite. This should be 

re-examined by an independent authority, however, since no nitrite is added 

to fish processed in Turkana. Any nitrite in the products must accordingly 

derive from nitrate which might become reduced to nitrite by microbes in the 

product. But the level of free nitrate in African lake waters (Lake Turkana 

not examined) has been shown to be very low (Telling and Telling 1965, Int. 

Revue ges Hydrobiol. 50(3), 421-463), a result which is reasonable also for 

Lake Turkana because of the high phytoplankton biomass in the water. Thus, 

reports on nitrite levels of any concern may be questioned, but it should of 

course be the subject of re-examination. At any rate, any nitrite will be of 

little concern as long as fish is prepared as recommended, by soaking and 

boiling in water which is discarded. 

6.6 Market of fish in Turkana 

People in Turkana as a whole have little paying capability, but there are 

wage earners in the urbanized centres who are able and willing to pay for 

fish at market price. Fresh fish could for example last year be sold by but

cheries in Lokitaung at "meat price", but since this activity was beyond the 

control of TFCS it was terminated. Nevertheless, most people in Turkana are 

not in the position to buy fresh fish at current market prices, and further

more, it would not reach the most needed people living remote from the lake, 

due to quick deterioration. The use of ice for preservation is at present not 

a realistic approach for general distribution, because the costs are prohi

bitive and the facilities for long distance transport non-existing. Fresh 

fish can still be an important commodity in nearby centres such as Lodwar 

and Loritaung. 
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Dried fish, on the other hand, can be transported to remote areas on the back 

of donkeys and thus reach people with the most urgent need of fish in their 

diet. However, the poorer part of the pastoralists would probably be reluc

tant to convert animals or animal products into fish instead of maize as long 

as maize gives much higher food volume in exchange and therefore, in the view 

of a destitute person, would be the best deal. On this point there is a need 

to convince people about the rationality of buying fish, which is much 

cheaper than meat, as a supplement to maize, and in this way obtain an ade

quate protein diet without drawing upon their animals. 

Another target group for marketing of dried fish is the poor people in the 

urbanized centres. These people have no regular income, but get some cash 

money now and then through occasional activity like charcoal trade and beer 

brewing. They have seldom more than a few shillings at disposal at a time. To 

reach these people fish should be available for sale in small portions, 

without portionizing causing any significant increase of the price per unit 

of weight. But the poor urban inhabitant is in the same position as the poor 

pastoralist in considering maize a better investment for survival than fish. 

It seems therefore that any marketing efforts with fish in Turkana should be 

combined with an educational activity showing the nutritional importance of 

fish as a supplement to maize. It appears that the success of such a pro

gramme, depends on the possibility to offer the fish at low price. NORAD 

should therefore consider subsidized marketing of fish in the region. 

Salted dried fish will not find a ready market in Turkana. Nevertheless, 

attempts to teach the local people how to get rid of the salt by soaking in 

water should be pursued, since salting is a convenient method to preserve 

fish and render it relatively resistant to worms. However, with the excellent 

conditions for drying fish in Turkana, experiments should be carried out on 

non-salt drying also of larger fish, for example by dipping in organic acid 

(acetic acid) prior to drying. 
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CHAPTER 7. PROPOSALS FOR CONTINUED NORWEGIAN AID. 

7.1 General considerations 

The group first of all wishes to stress that it finds Turkana as a region and 

the fisheries of Lake Turkana as a natural resource utilization highly worthy 

of aid and support. And there is no doubt that NORAD's relatively modest 

involvement over the approximately 10 years duration of this project up till 

now has benefited a considerable number of the Turkanas mainly through the 

support and promotion of the TFCS. Whether much benefit will derive from the 

considerable investments made in the new fish processing plant is more doubt~ 

ful as will have appeared from the analysis under 4 and 5 above. However, the 

plant is there mainly on the recommendation of and financed by the aid agency 

and it seems reasonable then that one of the objectives of continued aid from 

Norway should be technical and economical support of the operation of the 

plant within the limits of its use discussed above. In practice this should 

take the form of continued aid to the TFCS. The proposed details of this aid 

is discussed below. 

To limit future aid to the support of the new plant is, however, not advis

able since this would-have the effect of promoting and favouring the advanced 

technology related to fresh- and frozen fish production at the expence of 

development of traditional and more basic activities. It is for instance 

important to prevent that the new production absorbs a too large part of the 

present fish landings since such a change may disrupt the present social and 

economical structure of the fishing society. A careful developement of the 

use of the plant from a low initial level is therefore recommended. 

A number of additional aid tasks with high priority can, however, be identi

fied. They relate partly to the activities and functions of the TFCS, but are 

partly of more general nature and interest. Thus the group will recommend 

that a part of NORAD's aid to the region is aimed directly towards improving 

the living conditions of the fishing population. This could take the form of 

supply of fishing-boats and fishing gear to be rented or purchased through 

the TFCS at a reduced price. This form of subsidy is necessary as long as the 

present simple and inefficient fishery represents the type of exploitation of 

the resources one wishes to maintain. If better communications and markets 
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allows a significant increase of the first hand price of the fish, the in

direct subsidy arrangements can eventually be dispensed with. The supply of 

gill nets at a subsidized price can also be an important tool in the manage

ment of the fishery since it would allow a control of the mesh size used in 

the gill net fishery. 

One group of aid tasks could be classified as research- and development 

oriented activities. They include the establishment of a system for further 

investigations of the fish resources in the lake and for monitoring the state 

of the exploited stocks. The feasibility of semi-culture or culture of tilapia 

should be evaluated. Improvement of the traditional commodities (dried, salt

dried and smoked) should be the subject of investigations and practical 

efforts. 

Tests of canoes made of aluminium should be carried out with a view to faci

litate local production of fishing boats. The improvement of lake water for 

local use through filtering should be evaluated, and a further obvious area 

for research and development lies in the region's special potential for use 

of the renewable energy resources of sun radiation and wind. Finally, the 

brief sociological survey of the fishermen's communities made for the present 

study should be followed up with more comprehensive investigations in the 

future. 

Two additional tasks remain to be mentioned. The objective of usage of fish 

from the lake as food in Turkana can only be achieved through a programme of 

promotion and perhaps social marketing. This deserves to be considered as a 

special project. The local production of fishing gear is another topic which 

deserves consideration. Women at Kalokol are today organized in a basket 

production unit and the making of nets could provide additional occupation. 

A final, but important general comment is that experience has often shown it 

to be difficult to obtain the desired developement effects when aid is planned 

and executed sectorially. In this case it is thus recommended that aid to the 

fishing sector of Turkana should be related to other broader developement 

efforts in the region. 
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7.2 Outlines of an aid programme 

The aims and tasks discussed above are here presented in the form of loosely 

structured programme. Reference is in each case made to the general objective 

to which the project will contribute and the contents, needs and organization 

are briefly indicated. 

Project no. 1. Support of the TFCS. 

Sub-project 1.1 Operational support of the new fish plan~~ 

Objective:� Promote economic viability of TFCS. 

Content:� The aims will be achieved through provision of following 

personnel: plant manager, head accountant, refrigerator 

engineer, marketing expert and by provision of spare 

parts for all machinery and of some major expendable 

items (cars, trucks). Duration up to 5 years (except 

marketing expert). 

Sub-project 1.2 Replacement of fishing boats and -gear. 

Objective:� Improve living conditions in fishing communities, regu

late mesh size of gill nets. 

Content:� Supply about 20 canoes per year to maintain fleet at 

about present size. During first years and until local 

manufacture of gear is organized supply a certain number 

of gill nets for sale from TFCS at considerably subsi

dized prize. The number to be supplied should be adjusted 

so that the total effort in the fishery does not in

crease. 

Project no. 2. Research and development oriented activities. 

Sub-project 2.1 Fish resource investigations. 

Objective:� Provide information basis for sound fish stock manage

ment. 
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Content: Assist the Department of Fisheries in establishing samp

ling systems for commercial and biological catch statis

tics and in conducting investigations of unexploited 

stocks. Needs met by visiting consultant and TFCS asso

ciated staff. 

Sub-project 2.2 Tilapia semiculture or culture. 

Objective: Investigate possibility of 

production of tilapia. 

a higher and more stable 

Content: Initially a feasibi~ity study which may have_~o include a 

biological investigation of the tilapias, especially 

Sarotherodon niloticus in Ferguson's Gulf. Follow-up to 

depend on recommendations from this study which should be 

undertaken by inland fishery expert in cooperation with 

Fishery Department. 

Sub-project 2.3 Improve quality of tradional commodities. 

Objective: Promote local labour relating to fish processing. 

Content: Study best ways of handling and preparing raw fish; 

study alternatives to salting; study indirect sun-dry

ing; study improved storing; study quality sorting; 

prepare sets of recommendations for improvement. Con

sultant assignments of specialist. 

Sub-project 2.4 Solar- and wind energy utilization, lake water utilization. 

Objective: Promote use of local resources. 

Content: Conduct experimental work on solar dryers, on use of 

solar energy for refrigeration, and on wind mills for 

pumping of water. Study possible quality improvement of 

lake water through filtering. Consultant assignments. 

Sub-project 2.5 Fishing boat tests. 

Objective: Promote living conditions of fishermen. 

Content: Test aluminium canoe with a view to later local produc

tion. Test outrigger-canoe with sail. Special project 

with FTFI, Trondheim. 
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Sub-project 2.6 Socio-economic studies. 

Objective:� Evaluate effects of various aid forms. 

Content:� More comprehensive study of local and regional conditions 

at various social levels. Investigate social, economical, 

ecological and cultural effects and implications. 

Project no. 3. Promotion of the use of fish as food in Turkana. 

Objective:� Improve nutrion in region. 

Contents:� Acceptability studies of various commodities including 

traditional products, fresh (iced), and dried products of 

underutilized species such as Hydrocynus and Synodontis. 

Tests through normal marketing, social marketing and 

possibly food aid. Project would need funds to buy or 

subsidize fish and nutritionists cooperating with TFCS 

associated staff. 

Project no. 4. Promotion of local net manufacturing and baskets. 

Objective:� Create local employment. 

Contents:� Supply suitable twines and other material and teach local 

women group at Kalokol to make gill nets. Needs would be 

funds for net material and consultants cooperating with 

local staff. 

CHAPTER 8. SUMMARY OF FINDINGS AND RECOMMENDATIONS 

8.1� The Group finds Turkana as a region and the fisheries of Lake Turkana as 

a natural resource utilization highly worthy of aid and support. NORAD's 

involvement over the ten year period from 1970-1980 has been on a modest 

scale, but seems to have benefited a considerable number of Turkanas 

mainly through the TFCS. Although the Cooperative has lately had some 

financial problems, it seems to have the support and trust of its members, 

it has functioned well in its major tasks and the group recommends that 

its continued existence should be a primary consideration in any future 

aid programmes in the region. 
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8.2� As regards the fish resources of the lake, their state of exploitation 

and potentials, definite conclusions can not be drawn because of insuf

ficient statistics and lacking biological data from later years. There 

is, however, some evidence for the following statements: 

(i)� It seems likely that the fish stocks on which the salt-dried fish 

production is based (mainly Laheo and Distichopus) can sustain the 

present effort which yields about 2000 tonnes annually. Any in

crease in effort should be discouraged. 

(ii)� The enormous increase in the tilapia landings in 1976 when the 

catch in Ferguson's Gulf was nearly 20000 tonnes indicate a possi

bility for an increase production of tilapia through semi-culture 

or farming. This should be the subject of special studies. The 

current fisheries for tilapia and Nile perch are variably but 

yields approximately two thousand tonnes annually. 

(iii)� Some of the fish stocks are not fully utilized such as Hydrocynus 

and Synodontis the main catches of which are used for local con

sumption (assessed at 1500-2000 tons per year). A considerable 

potential exists in the not utilized stock of Alestes baremose. 

Increased fishing on these stocks could be important e.g. in supply

ing more fish for local marketing in Turkana, but care must be 

taken so that such new fisheries do not result in an exploitation 

of juveniles components of other stocks. 

(iv)� As regards management measures it is recommended not to increase 

the number of boats in the lake above the present level of about 

260 for the time being and to ensure that the minimum legal mesh 

size of gill nets of 5 inches is adhered to. This last objective 

could be achieved by a subsidized supply of the right type of nets. 

(v)� The Lake Turkana Fisheries Research Project executed by the British 

Overseas Development Department in 1972-74 provided a major basis 

of knowledge about the lake and its resources. Investigations 

should be resumed at least on a modest scale with collection of 

more detailed statistics than are being recorded at present and of 

some basic biological data. The report of the British project 

should be published. 

8.3� The new fish processing plant was found to be well designed and equipped. 

It seems, however, doubtful whether its use will result in much economic
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or other benefits to the TFCS. The group's findings with regard to the plant 

and its use are in brief as follows: 

(i)� It seems likely that the amount of raw material available to the 

plant for frozen fish production will not exceed about 1 tonne per 

day of cleaned tilapia and Nile perch. This corresponds approxi

mately to the fresh fish production at Kalokol (except during the 

tilapia boom). Part of the sundried tilapia from Kalokol could be 

delivered fresh, but a major changover from the commodities cur

rently produced by the fishing community to fresh delivery is not 

recommended since this would have undesirable economic and social 

consequences. 

(ii)� A cost analysis based on 300 days production of 1 tonne of raw fish 

daily shows an annual equilibration of about 330000 K.sh on the 

basis of a selling price of 13 sh/kg fillet and about 124 000 sh on 

the basis of 11 sh/kg. This excludes the cost of airconditioning of 

the fish production hall which would approximately half the above 

numbers. This assessment more importantly excludes costs of mainte

nance, repairs and spare parts and capital depreciation. An esti

mate of such necessary costs exceed with a considerable amount the 

equilibration figures quoted above. If the daily production is 

assumed to be 2 tonnes of raw fish the annual equilibration would 

amount to about 900000 sh and 480000 sh respectively. In the best 

of these cases there is a minor profit with maintenance costs 

included but a considerable loss if depreciation of the equipment 

is taken into account. 

(iii)� An alternative use of the plant which would include part of the 

freezing cooling equipment would be production of fresh fish. This 

commodity is now bought directly from the fishermen (through the 

TFCS) and brought to Nairobi in insulated trucks. There would be 

considerable gains both quality-wise and in efficiency of a pro

duction and storing of fresh fish in the new plant. A cost analysis 

shows that such a production can give a profit of about 0.9 sh/kg 

with present prices. It is likely that the FOB price at Kalokol can 

be increased with production and storing in the plant and a profit 

of 1.5 sh/kg seems reasonable. The cost-parts of these estimates 

are similarly limited as for frozen products. 
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(iv)� One can not of course rule out developments of the fishery which 

could give the processing plant a more useful role in the fisheries 

sector of Turkana in the future. During natural tilapia booms such 

as occurred in 1976 availability of raw material would be high, and 

a possible sustained higher production of tilapia through semi

culture and culture could also result in a certain need for the 

plant facilities. Sun dried tilapia should, however, be maintained 

as a major commodity because it provides labour to women in the 

fishery communities along the lake, the offalls are used as food 

locally and its distribution and consumption in Kenya serves 

better nutritional purposes than that of the more expensive alter

native products, frozen or iced fish. 

(v)� Based on the above mentioned findings the group recommends that the 

use of the· plant should initially be limited to production and 

storage of fresh iced fish and storage of smoked fish, production 

of salt-dried fish for the Kalokol area and storage of salt-dried 

fish for the whole area. The last function as a generally storage 

instead of that presently used in Kitale has not been analysed by 

the group with regard to transport costs etc., but there seems no 

doubt that this could facilitate quality grading of salt-dried 

fish, improve quality and reduce losses. 

(vi)� To enable the TFCS to operate the plant in a technically and eco

nomically satisfactory manner the group recommends a long-term 

programme of aid and support to the Society for this purpose. 

8.4� The aid should, however, now be limited to the relatively high techno

logy level of plant operation. As long as the generally accepted policy 

is to let the Turkana continue their present simple way of life and to 

maintain the fishery at the artesan level with canoes and simple gill 

nets, there is likely to be a need to support directly the fishermen and 

the fishery communities along the lake. This can be done in various ways 

e.g.� through supply of boats and fishing gear. 
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(ii) Improvement of the quality of lake water for home consumption. 

(iii) Use of solar- and wind energy. 

(iv) The possibilities of semi-culture or culture of tilapia. 

(v) Further and more 

effects. 

comprehensive socio-economic studies of aid 

8.6 Regarding the use of fish as food in Turkana, there seem to be grounds 

for a fairly optimistic view. During the present state of starvation and 

undernourishment in Turkana as a whole the people living by the lake can 

clearly be seen to be in a much better nutritional state in general than 

the inland pastoralists. Due to resistance against salt there is no 

ready market for the salt-dried commodity in Turkana, although the 

product has been consumed when distributed through food aid. Fresh fish 

(iced) could find a limited distribution in nearby centres, and dried 

fish could possibly be developed into a trade item for Turkana as a 

whole. Prices would be critical and at least initially social marketing 

at subsidized prizes might have to be tried. The present level of local 

consumption is estimated at close to 2000 tonnes/year. The types of fish 

used are mainly Synodontis and Hydrocynus. The potentials of these 

stocks may be higher than the present yield and in addition the lake has 

a considerable unused potential of Alestes baremose which could be 

suitable for consumption in Turkana. These various problems relating to 

the objective of increasing the use of fish as food in Turkana should be 

considered worthy of a special aid project. 



8.7 A further project proposal concerns the promotion of local production of 

fishing nets. Women at Kalokol are today organized in basket production 

and net making could provide additional employment. 

8.8 Finally the group wishes to remind the development planners that sec

torial aid efforts often have failed in attaining the desired objec

tives. The aid that is to be provided to the fisheries sector of Turkana 

should be related to other broader development efforts in the region. 
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ANNEX I 

The group was appointed in September 1980 with the following members: 

Mr. Gunnar S~tersdal, Director, Institute of Marine Research, Bergen (Chairman) 

Mr. Knut B. J¢rgensen, Director, Norwegian University of Fisheries 

Mr. Jan Raa, Professor, Institute of Fisheries, University of Troms¢ 

Mr. Kjell E. Nordli, Marketing Expert, TFCS, Nairobi 

Mr. Johan H. Williams, Senior Officer, NORAD. (Secretary to the Mission) . 

In early September the chairman and the secretary met to discuss the work 

programme, the relevant litterature and its distribution to the members of 

the group. Ultimo September the chairman and the secretary visited the Fish

eries Laboratory in Lowestoft and the Ministry of OVerseas Development in 

London in order to obtain information on the fishery investigations conducted 

by a British team of scientists in the period between 1972 and 1974. 

In the first week of OCtober, Senior Officer Ingrid Ofstad from the Health 

Division of NORAD, visited Turkana to examine and report on the nutritional 

situation in Turkana in general, the sale of fish and fish products in the 

district and the effects of the free distribution of fish financed by a NORAD 

donation earlier in 1980. This report, written in Norwegian, was handed over 

to the mission on the day of their travel to Kenya. 

The mission visited Kenya between the 16th and the 25th of OCtober~ 

On arrival in Nairobi Mr. Kjell E. Nordli joined the group. During the stay 

in Nairobi the mission had discussions with the NORAD Resident Representative 

to Kenya and the Kenya Government Reference Group which had the following 

composition: 

Mr. N. Odero, Director of Fisheries, Ministry of Environment & Natural 

Resources. 

Mr. N.M. Sakwa, Senior Assistant Secretary, Office of the Vice President and 

Ministry of Finance 
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Mr. J.H.O. Nidenda, Deputy Chief Economist, Ministry of Economic Planning & 

Development 

Mr. P. Ongeso,Co-operative Officer, Ministry of Co-operative Developments. 

The mission visited Kalokol and the Lake Turkana area from the 18th to the 

23rd of October. 

Mr. P. Ongeso from the reference group participated in the mission's work 

dur ing the stay in Turkana. 

In their field-work the advisory group was assisted by the Norwegian social

anthropologists VigdisBroch-Due and Frode Storaas and their Turkana inter

preter. 

When the mission left Turkana V. Broch-Due and F. Storaas were asked to 

examine more closely some of the socio-economic aspects referred to in the 

advisory group's terms of reference. Their report, concerned with these 

aspects is enclosed as Annex II to this report. 

After returning from Turkana to Nairobi the mission had a meeting with the 

reference group where the findings and the preliminary conclusions of the 

mission were discussed. 

In November and December 1980 and January 1981 the group had several meetings 

in order to discuss and evaluate the collected information and sub-reports 

and agree on the findings and recommendation which are then set out in this 

report. 

- 2 -

Mr. J.H.O. Nidenda, Deputy Chief Economist, Ministry of Economic Planning &

Development

Mr. P. Ongeso, Co-operative Officer, Ministry of Co-operative Developments.

The mission visited Kalokol and the Lake Turkana area from the 18th to the

23rd of October.

Mr. P. Ongeso from the reference group participated in the mission's work

dur ing the stay in Turkana.

In their field-work the advisory group was assisted by the Norwegian social

anthropologists VigdisBroch-Due and Frode Storaas and their Turkana inter

preter.

When the mission left Turkana V. Broch-Due and F. Storaas were asked to

examine more closely some of the socio-economic aspects referred to in the

advisory group's terms of reference. Their report, concerned with these

aspects is enclosed as Annex II to this report.

After returning from Turkana to Nairobi the mission had a meeting with the

reference group where the findings and the preliminary conclusions of the

mission were discussed.

In November and December 1980 and January 1981 the group had several meetings

in order to discuss and evaluate the collected information and sub-reports

and agree on the findings and recommendation which are then set out in this

report.



ANNEX I 

The group was appointed in September 1980 with the following members: 

Mr. Gunnar S~tersdal, Director, Institute of Marine Research, Bergen (Chairman) 

Mr. Knut B. J¢rgensen, Director, Norwegian University of Fisheries 

Mr. Jan Raa, Professor, Institute of Fisheries, University of Troms¢ 

Mr. Kjell E. Nordli, Marketing Expert, TFCS, Nairobi 

Mr. Johan H. Williams, Senior Officer, NORAD. (Secretary to the Mission) • 

In early September the chairman and the secretary met to discuss the work 

programme, the relevant litterature and its distribution to the members of 

the group. Ultimo September the chairman and the secretary visited the Fish

eries Laboratory in Lowestoft and the Ministry of OVerseas Development in 

London in order to obtain information on the fishery investigations conducted 

by a British team of scientists in the period between 1972 and 1974. 

In the first week of October, Senior Officer Ingrid Ofstad from the Health 

Division of NORAD, visited Turkana to examine and report on the nutritional 

situation in Turkana in general, the sale of fish and fish products in the 

district and the effects of the free distribution of fish financed by a NORAD 

donation earlier in 1980. This report, written in Norwegian, was handed over 

to the mission on the day of their travel to Kenya. 

The mission visited Kenya between the 16th and the 25th of october. 

On arrival in Nairobi Mr. Kjell E. Nordli joined the group. During the stay 

in Nairobi the mission had discussions with the NORAD Resident Representative 

to Kenya and the Kenya Government Reference Group which had the following 

composition: 

Mr. N. Odero, Director of Fisheries, Ministry of Environment & Natural 

Resources. 

Mr. N.M. Sakwa, Senior Assistant Secretary, Office of the Vice President and 

Ministry of Finance 

ANNEX I

The group was appointed in September 1980 with the following members:

Mr. Gunnar S~tersdal, Director, Institute of Marine Research, Bergen (Chairman)

Mr. Knut B. J¢rgensen, Director, Norwegian University of Fisheries

Mr. Jan Raa, Professor, Institute of Fisheries, University of Troms¢

Mr. Kjell E. Nordli, Marketing Expert, TFCS, Nairobi

Mr. Johan H. Williams, Senior Officer, NORAD. (Secretary to the Mission) •

In early September the chairman and the secretary met to discuss the work

programme, the relevant litterature and its distribution to the members of

the group. Ultimo September the chairman and the secretary visited the Fish

eries Laboratory in Lowestoft and the Ministry of OVerseas Development in

London in order to obtain information on the fishery investigations conducted

by a British team of scientists in the period between 1972 and 1974.

In the first week of October, Senior Officer Ingrid Ofstad from the Health

Division of NORAD, visited Turkana to examine and report on the nutritional

situation in Turkana in general, the sale of fish and fish products in the

district and the effects of the free distribution of fish financed by a NORAD

donation earlier in 1980. This report, written in Norwegian, was handed over

to the mission on the day of their travel to Kenya.

The mission visited Kenya between the 16th and the 25th of October.

On arrival in Nairobi Mr. Kjell E. Nordli joined the group. During the stay

in Nairobi the mission had discussions with the NORAD Resident Representative

to Kenya and the Kenya Government Reference Group which had the following

composition:

Mr. N. Odero, Director of Fisheries, Ministry of Environment & Natural

Resources.

Mr. N.M. Sakwa, Senior Assistant secretary, Office of the Vice President and

Ministry of Finance



- 2  .
a. .."~ -

Mr. J.H.O. Nidenda, Deputy Chief Economist, Ministry of Economic Planning & 

Development 

Mr. P. Ongeso, Co-operative Officer, Ministry of Co-operative Developments. 

The mission visited Kalokol and the Lake Turkana area from the 18th to the 

23rd of October. 

Mr. P. Ongeso from the reference group participated in the mission's work 

during the stay in Turkana. 

In their field-work the advisory group was assisted by the Norwegian social

anthropologists Vigdis Broch-Due and Frode storaas and their Turkana inter

preter. 

When the mission left Turkana V. Broch-Due and F. Storaas were asked to 

examine more closely some of the socio-economic aspects referred to in the 

advisory group's terms of reference. Their report, concerned with these 

aspects is enclosed as Annex II to this report. 

After returning from Turkana to Nairobi the mission had a meeting with the 

reference group where the findings and the preliminary conclusions of the 

mission were discussed. 

In November and December 1980 and January 1981 the group had several meetings 

in order to discuss and evaluate the collected information and sub-reports 

and agree on the findings and recommendation which are then set out in this 

report. 

- 2 - .- .......-
Mr. J.H.O. Nidenda, Deputy Chief Economist, Ministry of Economic Planning &

Development

Mr. P. Ongeso, Co-operative Officer, Ministry of Co-operative Developments.

The mission visited Kalokol and the Lake Turkana area from the 18th to the

23rd of October.

Mr. P. Ongeso from the reference group participated in the mission's work

during the stay in Turkana.

In their field-work the advisory group was assisted by the Norwegian social

anthropologists Vigdis Broch-Due and Frode Storaas and their Turkana inter

preter.

When the mission left Turkana V. Broch-Due and F. Storaas were asked to

examine more closely some of the socio-economic aspects referred to in the

advisory group's terms of reference. Their report, concerned with these

aspects is enclosed as Annex II to this report.

After returning from Turkana to Nairobi the mission had a meeting with the

reference group where the findings and the preliminary conclusions of the

mission were discussed.

In November and December 1980 and January 1981 the group had several meetings

in order to discuss and evaluate the collected information and sub-reports

and agree on the findings and recommendation which are then set out in this

report.



- 3 
.11".: ~ 

PEOPLE MET· 

1. The Kenya GOvernment Reference Group 

Mr. N. Odero, Director of Fisheries, 

Natural Resources 

Ministry of Environment & 

Mr. N.M. Sakwa, Senior Assistant Secretary, Office of the Vice 

President and Ministry of Finance 

Mr. J.H.O. Kidenda, Deputy Chief Economist, 

Planning & Development 

Ministry of Economic 

Mr. P. ongeso, Co-operative Officer, 

Development 

Ministry of Co-operative 

Mr. Ongeso participated in the mission's visit to Turkana. 

2. People met in Turkana 

Mr. I. Imana, 

Mr. T. Harris, 

Mr. J. Johansen, 

Mr . S. Vaage, 

Mr. D. Locihlia, 

Mr. D. Nduati, 

Mr. Mutitu, 

Mr. E. Kebeney, 

Mr. ,G. Lochuge, 

Mr. D. Ngathike, 

Mr . Lokwar, 

Mr . P. Manila, 

Mr. I. Chemsbo, 

Mr . I. Onyango, 

Manager Turkana Fishermen's Co-operative Society 

Manager advicer, TFCS 

Fish-processing expert, TFCS 

Refrigeration Machinery expert, TFCS 

Co-op. Education Publicity Officer 

District Co-op. Officer 

Fisheries Officer 

District Co-op. Auditor 

Branch Manager Namadak 

Branch Manager Nachakui 

Branch Manager Kataboi 

Branch Manager Lowarengak 

Shop Manager TFCS 

Clerk of Work, Construction of the Fish Processing 

Plant 
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3.� Others 

Mr. J. Storaas, The NORAD Resident Representative to Kenya� 

Mr. P. Aa. Jacobsen, Assistent Resident Representative of NORAD� 

Mr. K. Fremstad, Former Nanager of TFCS� 

Mr. K.H. N5stvik, Planning Architect� 

4.� Lots of other people of whom we unfortunately do not have the names, but 

who met us and our questions friendly and who gave us a lot of invaluable 

information. 
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ANNEX II. 

FISH AND GOATS 

Development of Commercial Fishing at Lake Turkana. 

Vigdis Brock - Due 

Frode Storas 

1. ( 

Commercial fishing on Lake Turkana is a n~w industry. The Turkana people who 

have been occupying the areas around the lake, have traditionally utilized 

its resources. But their subsistence has been based on animal husbandry and 

fishing has only been a secondary occupation. As an alternative source of 

income for destitute nomads, the Government attempted to market fish from 

Turkana. This has not only attracted destitute Turkana inland pastoralists, 

but professional fishermen and traders from other parts of Kenya as well. 

After a description of the development of the Turkana fisheries from a sub

sistence activity to a commercial industry, we will try to construct a model 

of the way in which factors of different orders affect the strategies of 

decision making units, and show how the strategies of different units are 

connected in systems of interdependence. The traditional fishing gear were 

all produced and handled individually. Today the most efficient gear is the 

relative high-cost gill nets operated from boats. Handling the boats requires 

the cooperation and organization of a group of people and cash is needed for 

buying nets. The fishing community along the lake has undergone drastic 

changes which have created new opportunities and new limitations which again 

have forced a redifinition of goals and values. We will discuss how the 

relationship between different technological adaptations and the correspond

ing social organization has led to a differentiation in control over items 

required for production purposes and the products. 

A new freezing-plant has been built in Kalokol, the centre of the fishing 

industry in Turkana. Together with the opening of an asphalt road to Nairobi 

in the near future, this may result in further changes for the fishing popu

lation. We have tried to look into some of the probable consequensis of these 

changes. It is not possible to accurately predict how a community will react 

to changes, but further studies on the different communities along the lake 
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will provide the information necessary for better planning actions which can 

hinder the negative consequensis of change. 

2.0 The traditional mode of production along Lake Turkana. 

The various fish resources in Lake Turkana have traditionally been exploited 

by the three eastern sections of Turkana whose areas border the lake shore. 

These sections are the Ngissigir located on the northern banks, the Ngibocheros 

in the central area and the Ngiesetan on the southern banks. 

Generally, their mode of production was based on a combination of pastoralism, 

fishing and cultivation. However, the emphasis on these various economic 

activities were different and varied between and within the sections accord

ing to the individual families' wealth in livestock. 

The Ngissigir were predominantly pastoralists known to be general wealthy in 

all types of animals common in Turkana i.e. cattle, camels, donkeys, sheep 

and goats. Fishing was a rather marginal activity practiced only in the wet 

season, when they were grazing their livestock on the plain bordering the 
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possible to save a higher portion of milk for the calves and reduce the 

number of animals slaughtered. This form of husbandry ensured a high growth 

rate and strengthened the health conditions of the herd so that the animals 

could better sustain the dry seasons. A large herd could support more labour 

and enabled the household to better utilize the scarce and scattered re

sources during periods of drought. 

In a pastoral enterprise, the critical factor is to balance labour and capi

tal (livestock). Due to the harsh and unpredictable environment in Turkana, 

the management unit has to handle four basic strategies at the same time: 

Mobility of livestock, herd diversification, herd dispersion and herd maximi

zation. In other words: Too few animals cannot feed a family; too few la

bourers cannot handle the necessary divisions of the herd onto different 

pastures. Traditionally, the pastoralists have tried to solve these problems 

by building up a wide social network through which they could lend out ani

mals or hire labour. 

Due to various resources available in the environment and their specific 

organizational solution, Ngissigir were able to use their whole labour force 
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for herding when this was required, and only seasonally commit themselves to 

fisping and cUltivation. 

The Ngibocheros and Ngiesetau were examples of another adaptation. The eco

logical conditions in the areas they have been occupying, are best suited to 

browsing animals such as goats and camels. These species do not require long

distance migration and can be kept on the.plain throughout the year, unless 

larger periods of drought occur. Less migration reduced the labour-input for 

herding, and enabled the management unit to channel parts of the labour force 

into permanent fishing. Fish and fish products became the most important form 

of subsistence. An increase in time spent on fishing and cultivation was 

followed by a concomitant importance of these products for subsistence all 

year round. The goats and camels were herded in the vicinity of the shore (a 

radius of 20-30 km). However, dependence on the supply of fish reduced the 

range of migration and the pastures which could be utilized, a fact which 

again limited the number of animals they could possibly keep in the area. 

Surplus from fishing could not be converted to animals, since fish was 

neither a marketable commodity, nor an item for bartering. 

Both adaptations described above made the groups concerned viable. However, 

all three of the sections exploiting a mixed economy kept less livestock than 

pastoralists who solely subsisted on animals. This fact led to a lower inci

dence of intermarriage with sections from the interior of Turkana (a Ngissigir 

family had transferred a bridewealth of 220 heads of livestock for a wife 

from Lorugumu - west Turkana, 150 heads for a wife from Kataboi - Northern 

lakeshore and 100 for a wife from Ngiesetau). Only families rich in animals 

could afford or were accepted as marriage partners by inland nomads. However, 

this relation occurred seldom. The most common pattern being that the sec

tions on the lakeshore established marriage relations in between themselves. 

2.1 The internal organization of traditional fishing 

Spears, hooks and plunge baskets were the traditional tools used for fishing 

operations on the lake. These tools could be handled both individually and 

collectively. The plunge basket was the gear most frequently used and is 

also most practicable for collectively organized fishing expeditions. A group 

of 10-20 fishermen guided by a basketleader could form a big circle and with 

the basket ready to catch the fish, slowly wade towards the leader of the 

operation. He was standing in shallow water in the center of the circle. 
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Another collective operation was to form a half-circle and wade towards the 

shore with the basket. A smaller group of only 3-5 people could organize a 

similar operation moving in a line towards land. Specially made fishing 

spears used in shallow water were also convenient for small groups. Hooks 

made from fishbones were only used individually. 

With regard to the control over items required for production purposes as 

well as disposal rights over the catch it is significant that tools tradi

tionally used for fishing were all privately owned by the producer. Further

more, when people went fishing in a group, each person collected the fish he 

caught. The group was mobilized on an ad hoc basis, and acted as a production 

unit only as long as the expedition lasted. This exploitative group was 

neither a residential nor an economic unit. The temporary members co-operated 

only as long as they individually saw fit. 

The leader of the operation could be accepted in that position only as long 

as the members agreed upon his efficiency in organizing and locating the best 

place for fishing. However, the leader did not control any other sanctions 

for maintaining such a position other than proving his cleverness. Except for 

the possible advantage of being placed in the center of the group when fish

ing, his "profit" was only in form of prestige. Generally, the traditional 

Turkana society is acephalous. A poor man, however, may have difficulties in 

maintaining an informal position, although rank is generally not ascribed to 

wealth, but to age and personal qualities, e.g. intelligence and cleverness 

in expressing oneself etc. Nevertheless, a potential leader does not possess 

any legitimate authority and sanctions for maintaining a powerful position. 

As concerns the division of labour by sex, men were the ones who usually went 

fishing and took part in collective catch operations. However, now and then 

women might use the basket individually. The processing of fish and fishpro

ducts were all in the hands of women. Cultivation of sorghum was possible for 

those families who stayed at one place for longer periods. This "take a 

chance"-cultivation was also the responsibility of women, who possessed the 

use-right over the plot and had disposal rights over the produce. The status 

of women was related to attendant on their responsibility for making deci

sions concerning the household's consumption. 
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3.0 The transformation to modern methods of fishing 

Around 1920 the traditional adaptation started to change. A longlasting 

drought resulted in an increasing number of destitute pastoralists in other 

parts of Turkana. The colonial government wanted to offer these people a "new 

life" as fishermen along the lake. In opposition to the traditional, mixed 

economy along the lake, the destitutes constituted a new category of fisher

men, who due to lack of livestock had to base their subsistence solely on 

fishing. Along with an increasing population and the corresponding rise in 

production, commercial trading of fish was introduced. The transformation 

from subsistence fishing to production of fish for an external market led to 

changes both in technology and in the internal organization of production. 

People started to fish from homemade rafts using new tools such as harpoons, 

lines and nets. Fishermen from Lake Victoria came to settle, thereby intro

ducing boats on the lake. During the fifties, the commercial aspect of fish

ing activities grew in importance. Private fish mongers bought fish directly 

from the producers. In 1977, the Turkana Fishermen Cooperative Society (TFCS) 

with headquarters in Kalokol reinforced a legal monopoly on buying and sell

ing of fish from the lake, but a few private fishmongers are still active. 

3.1 A description of the new mode of production 

TFCS has 3500 members and disposes over 183 boats. The use - rights of the 

boats are allocated to its members. Another 90 boats are registered as pri

vately owned by non-Turkanas (Luo's and Somali). However, the majority of 

fishermen still use rafts for fishing. These three groups of producers should 

be kept distinct from each other, as rights of use, recruitment, distribution 

of fish, internal social organization and the producers' relationship to the 

Cooperative and private traders differ from one group to another. 

The TFCS boats: In order to use the TFCS' boats, one should be member of 

boatcrew. The number of fishermen attached to one boat varies from 5 to 25 

people; most common is a crew of approximately 15 members. However, this is 

the number registered as a crew, whereas a brother or a son of the members 

may join on an ad-hoc basis without being registered. One man is elected as 

the leader of the crew with one or two deputies. The leader is responsible 

for collecting a rent for the boat to be paid to the Co-op. For the last 
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years there has been no rent directly paid for the boats. Today a rent of 100 

sh. per boat per month has been proposed. A new member of the crew has to pay 

an informal fee of 10-30 sh. to the boat leader. Not all crew members are 

members of the society. 

Gillnets and lines are the fishing tackle used from boats. The nets are 

linked together and left in the sea, and replaced when damaged by crocodiles. 

The crew is divided into 2-4 groups led by one of the deputies. Early in the 

morning, one group of 4-6 men go to inspect the nets. In the afternoon, 

another group goes. Those on duty must inspect the nets of all members of the 

boat. The fish caught in the various nets are marked with the sign of the 

netowner. 

Private boats: Nearly all private boats are owned by non-Turkana businessmen 

(the few Turkana who had their own boats, find them too expensive to main

tain, and have sold their boats to TFCS). Private boatowners hire a crew of 

3-5 men, who are paid 3-4 sh. for each excursion. The fishing tackle and the 

catch of fish belong to the boatowner. 

The rafts: The rafts used by individuals are made and owned by the single 

producer. The tools used are lines, hooks or nets. The nets are in some cases 

not owned by the producer, but are hired or bought on credit from private 

traders. The fisherman can also be hired to fish for somebody else. As con

cerns the products those producers who are tied to specific traders in a debt 

relation, must deliver or sell the catch to their creditors. 

3.2 The change in internal organization 

The commercialization of the fishery has created a new type of social strati

fication, both between the different groups of producers and within the 

boatcrews. As mentioned in paragraph 2.1, the fishing tackle used traditional

ly were all produced and owned by the individual producer, a fact which 

secured each fisherman an autonomous position. This situation has drastically 

changed. Today, the fishermen use high-cost nets and have to establish an 

agreement with others in order to obtain access to boats. The introduction of 

modern fishing gear has led to a change in control of important aspects of 

the production. Moreover, those who profit on this are those who have eco

nomic resources available for investment in nets. The highest profit is 

obtained by private boatowners. 
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The creation of a new institution of formal leadership on the co-op. boats 

has led to stratification within the production unit. A poor man would have 

difficulties in being elected as one of the leaders of a boat. Leaders are 

recruited among a few well-off and influential men in the community, amongst 

whom are people with special qualities such as fortune tellers. Thus the 

informal position they might have has been reinforced and formalized - and 

supported by the TFCS. 

The various households attached to a boat crew may be regarded as the produc

tion unit. Decisions-with regard to migration and change of residence are 

de facto in the hands of the boatleader. If rumours occur about a better 

fishing place, the whole camp moves, and puts up their houses in the vicinity 

of the landing place for fish. In contrast to the traditional organization of 

fishing, the production unit now comprises the residential unit. Thus, the 

position as a boatleader also affects wider social activities. Theoretically, 

the crew can fire a boatleader. However, it seems that those who possess this 

position have been politically clever in maintaining sufficient support. Some 

strong boatleaders do not take part in fishing at all and may even be absent 

from the camp most of the time. Their personal deputies are in charge and 

maintain their interests. 

An applicant needs the support of some of the other members of the boat in 

order to be accepted. Decisions regarding recruitment of new members are made 

collectively, but the boatleader has the final word. A new member must bring 

his own nets,' and is in addition expected to pay a fee of 10-30 sh to the 

leader. The number of boats is limited and they are not available to anyone 

who might be interested. A person who has been accepted on a boat will be 

careful not to lose his seat. Anyone who rebells against the leader, who does 

not follow the rules, or is quarrelsome will be fired as a member. Moreover, 

the reputation of such a person may prevent him from being accepted on any 

other boat. 

Traditionally, a man's legal authority has been confined to his household. 

However, the new situation on the lakeshore has extended the authority of the 

boat leaders to include the whole camp attached to one boatcrew. This change 

has made it possible for those who through different sources could accumulate 

nets, e.g. leaders and their closest supporters, to profit more from the 

fishing activities than others. 
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The netowner has all rights to the fish caught in his nets. Therefore, it is 

not significant which person performs the actual process of production, that 

brings the fish ashore but in whose net the fish are caught. The crew works 

on a shift basis, inspecting the nets of all members morning and evening. 

There have been some cases where members have been accused of stealing fish 

by marking them wrongly. However, this is a rather rare occurrence and is 

probably restricted by the threat of losing membership of the boat. 

There is a limit to the number of nets a crew may take care of. The effici

ency will decrease if the crew has too many nets to inspect. In a boat with 

15 members the leader may have three nets permanently in the lake, the depu

ties two each and the remaining crew members. Due to the relative wealth of 

boatleaders they can afford to buy many nets. Thus the authority of the 

boatleaders are also maintained economically. However, in periods of poor 

catches, the fish may be equally divided amongst all the members. This is 

done to strengthen the solidarity of the group and prevent an eventually 

splitting up of the production unit. 

Some of the fishermen who have no access to co-op. boats are tied in debt 

relations to specific traders. This system operates in different ways. A 

private fishmonger can hire a crew to run his boat and pay them on a monthly 

basis (30-50 sh). Another way is to control the individual producer's catch 

by providing cheap nets on credit. The catch has then to be delivered to the 

fishmonger to a price 1/4-~ of the price the fisherman could get from TFCS, 

until the net is paid. A third way to obtain the right to the fishermen's 

produce, is to hire a man, give him a net and pay a small amount of money 

every month (10 sh) conditioned by the right to buy the fish at a low price. 

The ?ets provided or sold by the private fishtraders are of bad quality and 

many of illegal mesh size (2~-3 inches). The small fish caught is solely 

bought by these traders. Both the groups of fishermen operating private boats 

as well as individual owners of rafts can be subject to these forms of debt 

relations. The producers' relationship to private traders is maintained due 

to the unfortunate credit situation of many fishermen. As long as the fisher

man continues to work for the fishmonger, he may be given more favourable 

conditions. However, if he quits but has to return later, he will have to 

start as a newcomer. In this way, the traders build up a group of more per

manent suppliers. 
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The income derived from fishing and the price of fishing gear need closer 

examination. The nets provided from the private fishmongers or those bought 

in the shops at lowest cost, are bought for 50-80 sh (2-3 ply). A fisherman 

would in the long run benefit more if he invested in a more expensive 6-9 ply 

net (130-180 sh.) available from TFCS. Why, then, does he continue to invest 

in cheaper but short-lasting nets? As a starting point we will consider the 

statistical data provided by Awundu (Nairobi, July 1980) which indicates that 

52% of the fishermen earn not more than 65,- sh a month. If a producer 

earning that amount is going to continue fishing, he will have to save as 

much as possible in order to replace his wornout nets. However, if he has a 

cheap net and intends to save for a better one, this is made difficult since 

the net he has is easily damaged and the chances of losing part of his catch 

will increase every day as the nets get worn out. Thus from the individual 

fisherman's poi~t of view, the most rational economical solution to his 

problem will be to invest in a cheap net as soon as he can afford it. Further

more, another factor likely to restrict saving is the economic obligations a 

fisherman has towards close relatives or relations. Still, one solution may 

be to work hard fishing with a line from his raft. However, the out-put is 

much higher when using nets. Moreover, the drudgery of being independent, but 

using labour-intensive methods (hooks and lines) may not compensate for a 

higher catch, although this will require a high capital-input (nets) and thus 

may result in debt-relations. 

The most independent group of fishermen are those who invest in threads, make 

their own nets and fish from their own rafts. These homemade nets are usually 

made with a mesh size of 3 inches. In areas with no private fishmongers small 

fish are sold for local consumption. It is significant that this group is 

mainly composed of traditional fishermen. 

Due to the monopoly of TFCS both regarding buying and selling of fish from 

Lake Turkana, the private fishmongers have to sell and rebuy from TFCS the 

fish they export out of the area. However, they are not allowed to purchase 

small fish (under 26 em). Nevertheless, they are observed buying too small 

fish, so evidently there must exist some ways of smuggling it out (We were 

told by informants that one way is to place the illegal fish in the middle of 

the bundles of legal fish). 
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3.2.1 The processing of fish and fish products. 

The netowners who have not been out to bring the catch ashore, may come to 

the landing spot and check the landed catch. However, as soon as the fish has 

reached the beach it is handed over to the respective netowner's wives. The 

process of processing fish for sale starts immediately after landing. Women 

gut and clean the fish before it is salted and hung on a rack for drying. If 

the catch is good, the netowner may hire other women to help his wife. The 

majority of these casual-labourers come from female-headed households. These 

women are paid 2-3 sh and one fish. In addition, they get the intestines of 

the fish they gut. The transport and sale of the dried fish to the TFCS are 

also the tasks of women. They carry the fish on their heads to the various 

branches along the lake, situated less than one day's walk from the homesteads. 

AS regards the processing of the catch controlled by the private fishmongers 

the system works somewhat differently. The wives of the hired boatcrew are 

not paid a salary for gutting the fish, but are given disposal-rights over 

the intestines. Every time a boat comes in for landing, the women rush down 

to the shore. Those who happen to arrive first and have brought the biggest 

sausepan, receive the largest share of the products for processing. An impor

tant source of income for women connected to the fishery, is the processing 

of fishoil for local sale. When fish is plentiful, a woman can make 5 bottles 

a week and get an income of about 25 sh. 

In the pastoral setting, each wife in a household is allocated animals to 

meet the subsistence needs for her and her children. A misconception, pro

minent among development planners, is that men, in line with a western pat

tern are the providers of the household. In the various economic sectors in 

Turkana (pastoral, irrigation-agriculture and fishing) men and women often 

engage in different productive activities that form the basis for separate 

sources of income, different support obligations towards off-spring, and 

different decision making roles. Furthermore, the transformation from one 

production system to another has caused a break-down of important institu

tions and rules in the traditional organization. Thus, due to lack of animals 

the majority of the adult population along the lake is not formally married, 

since they no longer can afford the high traditional bridewealth. The chil

dren now "belong" to the woman and she has the responsibility for their 

provision. To rely on a man's income may therefore result in an insecure 

situation. 
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Investing her labour in the processing of fish gives a woman the right to 

part of the income from fishing activities. In addition, the majority of 

women are busy with their own independent economic activities. There is no 

taboo as such against women fishing. A few widows and single providers have 

their own nets and take an active part in fishing. However, the more impor

tant cash-generating activities for women are the processing of fish and 

fishoil, but also beer brewing/selling of charcoal, ropes and baskets, col

lection of firewood, trading tobacco and palm nuts products etc. The con

sumers of these last mentioned products are fishermen and thereby women get 

their share of the income from fishing. 

3.2.2 Income distribution among different groups of fishermen. 

In his paper "Social Indication of Marginalization in a Changing Pastoral 

Economy: The Case of Commercialized Fishing in Turkana" (Nairobi, July 1980) 

Awuondo state: "The top 25% of fishermen control 60% of the benefits accruing 

to fishing, leaving the rest 75% of the poorer portion of the population to 

share about 40% of the income". His data are based on statistics made avail

able by TFCS. However, he has not made any attempt to make a closer examina

tion of this unequal distribution of income. 

We believe that some of this inequality in income distribution can be ex

plained with reference to the above analysis of the internal organization of 

production. Commercialization of fishing has led to social stratification 

between different groups of producers due to scarity of co-op. boats and 

debt-relations between groups of producers and private traders; and within 

the TFCS boat crew, due to the form of leadership on the boat. Moreover, we 

have reasons to believe that there exist geographical variations of this 

pattern. The income distribution among groups of fishermen is more equal at 

the TFCS branches along the lake than in the Kalokol area where the majority 

of the private fishmongers still operates. 

It is important to stress that the income from fishing activities must be 

seen in connection with other economic resources exploited by the fishermen 

pefore we can say anything definite about a possible process of marginali

zation. We have already mentioned some of the informal trading business in 

the area. Furthermore, some fishermen will invest any surplus in goats. 

However, large scale investment in goats is only possible for rich netowners 

- 11 -

Investing her labour in the processing of fish gives a woman the right to

part of the income from fishing activities. In addition, the majority of

women are busy with their own independent economic activities. There is no

taboo as such against women fishing. A few widows and single providers have

their own nets and take an active part in fishing. However, the more impor

tant cash-generating activities for women are the processing of fish and

fishoil, but also beer brewing/selling of charcoal, ropes and baskets, col

lection of firewood, trading tobacco and palm nuts products etc. The con

sumers of these last mentioned products are fishermen and thereby women get

their share of the income from fishing.

3.2.2 Income distribution among different groups of fishermen.

In his paper "Social Indication of Marginalization in a Changing Pastoral

Economy: The Case of Commercialized Fishing in Turkana" (Nairobi, July 1980)

Awuondo state: "The top 25% of fishermen control 60% of the benefits accruing

to fishing, leaving the rest 75% of the poorer portion of the population to

share about 40% of the income". His data are based on statistics made avail

able by TFCS. However, he has not made any attempt to make a closer examina

tion of this unequal distribution of income.

We believe that some of this inequality in income distribution can be ex

plained with reference to the above analysis of the internal organization of

production. Commercialization of fishing has led to social stratification

between different groups of producers due to scarity of co-op. boats and

debt-relations between groups of producers and private traders; and within

the TFCS boat crew, due to the form of leadership on the boat. Moreover, we

have reasons to believe that there exist geographical variations of this

pattern. The income distribution among groups of fishermen is more equal at

the TFCS branches along the lake than in the Kalokol area where the majority

of the private fishmongers still operates.

It is important to stress that the income from fishing activities must be

seen in connection with other economic resources exploited by the fishermen

pefore we can say anything definite about a possible process of marginali

zation. We have already mentioned some of the informal trading business in

the area. Furthermore, some fishermen will invest any surplus in goats.

However, large scale investment in goats is only possible for rich netowners



- 12 

(usually boatleaders). The money is "banked" in animals and when they are in 

need of a new net, they sell some goats and are able to buy the expensive, 

high quality nets, which, in turn, give a higher catch. In this way the 

social differentiation developed along the lake is maintained. 

4.0 The proposed change of processing technology 

The planning and building of the new freezing plant in Kalokol has raised 

expectations among the local population. It is generally believed that the 

factory will lead to a drastic rise in income from fishing. These anticipa

tions have been reinforced by the local TFCS staff and committee members at 

public meetings of the various branches as a kind of verbal shield against 

the co-op. members' discontent over their leadership. 

A co-operative organization is an alien institution in Turkana and represents 

a break with traditional forms of decision making. The social organization 

among the traditional pastoral Turkana is based on independent strategies 

followed by the management unit, i.e. the herding unit. When decisions affect

ing wider groups of people are required, elders may meet to serve as judicial 

bodies. Likewise, the traditional fishing mode of production did not require 

any sophisticated form of co-operation in terms of the various activities 

involved. Today's situation is also characterized by the fact that the majo

rity of the fishermen largely base their economic activities on individual 

strategies. Even though members of a boatcrew necessarily have to co-operate, 

these groups are small and easily managed. 

4.1 About the TFCS 

The TFCS has, at the moment, 3500 registered members which may constitute 

about 50% of the fishermen. Specially benefits for the members, exist on 

paper, but in practice these rights are incurred by all producers (the same 

price for the fish sold to TFCS, use-right to boats etc). However, if the 

economic situation allows it, the members will be given a dividend. This 

bonus has only been paid once. The members elect their representatives once a 

year, and in practice they feel they have little influence over the decision 

making. Meetings at all branches are arranged in order to inform the members 

of decisions already taken. However, the members do not clearly see their 

common interest with TFeS, but feel they have contrasting interests. They 

want to get a higher prize for the products and on every occasion they raise 
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this issue in the same manner as they used to do when they were selling to 

private fishmongers. 

The difficult economic situation has forced the TFCS to take some unpopular 

decisions, which naturally have treathened the positions of the committee 

members. The freezing plant, or "the new mountain" as people call it, must 

obviously lead to something "big", and has been a grateful "gift" to the 

politicians concerned. The promises regarding the future have subdued the 

discontent caused by unpopular decisions, such as introducing a monthly rent 

of 100 sh per boat. 

People do not have any clear ideas of the consequences of the freezing plant, 

but they surely hope that the price of fish will increase drastically. 

4.2 Socio-economic consequences of the freezing plant. 

The plans of the management (TFCS) so far, are not to increase the prices on 

fish bought from the producer, but to buy a higher portion of fresh fish at 

the expense of dried, salted fish. However, this will indirectly lead to an 

increase in income for the producers concerned, due to the loss in weight of 

dried products. Tilapia and Nile perch (2.30 sh - 1.85sh per kilo fresh 

weight) will be the prevalent products for processing in the freezing plant. 

The TFCS wants to start with the supply of fresh fish from the three nearest 

branches due to transport problems, with a possible extension of the project 

to include the five other branches when the problems of cornmunication are 

solved. 

In the short run, the increased income from a change in production will be 

concentrated to the area around Kalokol and the two nearest branches. In this 

proposed area the amount caught of tilapia and Nile perch varies consider

ably. The fishing population is "semi-nomadic", and people migrate to areas 

where they expect to catch more fish. If the fishermen from branches far away 

discover that they may earn more with a re-adjustment of their production 

from dried fish to a direct delivery of fresh fish, this may lead to migra

tion into and thus a concentration of people in the Kalokol area. This would 

adversely affect the ecological situation in the area and enhance the process 

of desertification already going on. However, a large-scale migration to 

Kalokol may not necessarily happen, since the fishing activities are not 
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solely directed towards sale to the TFCS. Part of the catch are consumed 

directly, sold locally, given to non-fishing kin, bartered for animal pro

ducts etc. A movement to the Kalokol area with a concomitant concentration of 

people ~ill lead to a decrease in the amount of fish per household which 

again may affect the overall economic situation for the household. This fact 

may be more important factor for the migration along the shore than an in

crease in income from fresh-fish sale. 

However, the change in local processing caused by the new freezing plant, is 

more significant than an increase in fresh-fish sale. A general change in 

production with a higher portion of fresh-fish for sale will necessarily lead 

to a reduction of the labour required for fish production today. 

If the operations involved in gutting and cleaning of fish are moved away 

from the beach either to the boat or the factory - this will have various 

social and economic consequences. To locate these activities on the boat even 

if this may sound convenient as a way of reducing the content of sand, will 

create organizational problems, since those who have disposal rights over the 

catch (the netowner) is not necessarily those who bring in the fish. The 

crew-members on duty will probably be reluctant to invest labour in cleaning 

the fish of those not present. Their task are restricted to bringing the 

catch ashore. Moreover, individuals' fishing from rafts will have diffi

culties in performing these operations on the open sea. 

To move the gutting to the factory will mean to deprive the local population 

of the entrails which constitute an important source of income (fish-oil) and 

a valuable addition to the diet (vitamins and fat). The fact that the beach 

around the landing place of fish and the site for gutting is clean is a 

further indicator that all offals are taken care of. 

The category of the fishing population which will be particularly affected by 

a change in processing technology is women. An investment of their labour in 

the processing part of the fish production has ensured part of the income 

from sale to women. The freezing plant may adversely affect women's labour 

contribution since they currently control the production of dried fish and 

the selling of fish to the co-op. A reduction of the importance of women in 

the process of production will also restrict their claims to part of the 

income. If the entrails are also moved out of the domestic production and 
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used as a side-product in the factory, women may get insufficient supply of 

intestines for fish-oil refinement and thereby a reduced source for separate 

income. Turkana women are not used to be in a position solely dependent on 

"charity" from a man. A woman's and her children's welfare is generally based 

on her economic avticities. Beer-brewing and burning charcoal used to be 

prosperous activities. However the government tried to stop these activities. 

If women are sloughed off from the fishing production, they have to channel 

their labour into other economic activities such as trading. However, there 

is a limit on how many who can support themselves on informal activities, 

especially if it becomes more difficult to brew beer. Moreover, permanent 

shops and beerhalls represent a competition for small trading. 

4.3 A possible extension of the fishing industry 

When the freezing plant in Kalokol is ready and if no special arrangements 

are made, for instance to employ women as labourers in the new plant, women 

will lose access to economic resources, and this may affect wider relations 

in the communities. 

There is a great demand for employment in the area. The majority of paid jobs 

is at present in hands of men. Therefore, new kinds of employment should be 

offered women. Since local processing is at present performed by women, it is 

naturally to reserve this work for women also in the freezing plant. However, 

the demand for labour in the factory is limited and can not solve the problem 

of unemployment either for women or men. It is, therefore, necessary to 

create new economic activities in the area. 

A possible extension of the fishing industry, could be to produce local items 

used in the fish production, such as nets and baskets for carrying the fresh 

fish. A women's group in Kalokol already makes decorated baskets fo~ sale in 

tourists' shops in Nairobi. However, since every little place in Kenya has 

its own women's group who similar baskets, the market is already situated. 

Due to the limited demand for these items, the group in Kalokol has great 

problems in selling their products. Since the material used is provided 

locally, a re-adjustment of the production to produce fish baskets would 

ensure a higher and more secure income for these women. 

Part of the material for fishing nets must be imported. Still, by producing 

them locally nets of high quality can be available at a lower prize. The 
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purpose of NORAD's investments in the fishery in Turkana is to increase the 

employment of people in the area and to ensure that the income from fishing 

should benefit the local population. A local production of nets may from this 

point of view be a good investment. 

Furthermore, to lower the price on fishing gear may be an effective way of 

preventing private fishmongers from binding groups of the producers in debt

relations. Moreover, the extensive use of nets with too small mesh size 

(under 5") is a threat to the fish resources in the lake. The present system 

of control has proved to be ineffective. To subsidize an eventually local 

production or lower the prize of nets with the required mesh size, may serve 

as an incentive for the producers to use legal nets and be far more effective 

than a rigourous system of inspectors. 

5.0 A regional out-look on consumption and marketing 

We will now turn to a description of the consumption pattern of various 

socio-economic groups in Turkana in order to discuss how a possible market

ing of fish products may improve the nutritional situation in the region. 

5.1 Consumption pattern among pastoral Turkana 

The consumption requirement for pastoral Turkana are mainly satisfied from 

livestock and livestock products. While cattle and camels are the most valu

able animals, small stocks are the most numerous. However, the composition 

and structure of each herd may vary according to variables such as social stra

tification and ecological zones. Referring to the latter, pastoralists migra

ting to the mountain areas in West and Northwest tend to have more cattle 

than pastoralists migrating in the Central and Lake region who keep a higher 

portion of browsing animals (small stock and camels). Moreover, each species 

has different grazing and browsing habits so that the family must divide 

their herds onto at least two camps. Thus the consumption of products from 

different species may vary both between and within pastoral units. 

Each group of livestock has its own production profile, thus the period when 

milk is available is extensive. still, the different pastoral food products 

may vary in importance from season to season. Milk is the staple food in the 

wet season, while blood and meat constitute a greater part of the diet as 

milk yields decline during the dry season. 
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During the wet season, the whole family and the entire herd may assemble in 

the plains. The animals are milked twice a day, a good cow can yield 2-2.5 

litre per day, a camel 6-9 litre per day and a goat 0.52 litre per day. If 

there is ample supply of milk the camels are not milked so frequently, in

stead the baby camel is allowed to suck. The reason is that camel milk is 

thin, becomes sour very quickly and is unfit for refining. Before consuming 

the milk, the fat is removed and milk from different species is mixed to

gether. Adult men get about 2 litre both morning and evening, where women 

consume about 1 litre. Pregnant women take only ~ litre (it is believed this 

will result in an easier delivery). A child aged 10-12 years drinks ~ litre 

for each meal. Infants when still breast-fed, get in addition 2-3 cups of 

fresh goat milk and 2 spoonful of ghee. When the child has started to walk, 

the fresh milk is removed, and after reaching three years, the daily supply 

of ghee is stopped. However, when ghee is plentiful, every person will be 

given a spoonful of fat daily. The evening meal is often supplied with a 

porridge of grain mixed with fat. Bleeding may also occur in the wet season, 

the blood is boiled together with fat and after cooling some milk is added. 

Due to the fact that milk is perishable and vari~s seasonally a part is 

processed into butter, ghee and dried powder from excess supplies and stored 

for dry season use. As the dry season builds up, few cows give excess milk 

beyond the needs of the calf. The Turkana consider it to be bad husbandry to 

deprive calves of milk in the dry season except to be given to small infants. 

Goats tend to give milk also in the dry season. Children are mainly kept in 

the goat and camel camp, and if possible are given 1/4 litre milk twice a 

day. 

Blood and meat are now an important addition to the diet. Only one beast is 

bled per day, and gives about 2 litre. This is mixed with different fruits or 

milk. The ritual slaughtering of beasts increases when the dry season reaches 

its peak. A neighbourhood has a rotational system where all members are 

supposed to provide meat in turn. However important socially and ceremonial

ly, meat is not that important from a nutritional point of view. Small-stock 

are most frequently slaughtered, and due to high reproductivity rate, are 

easily converted into agricultural products and edible import items or non

food products, without threathening the growth rate of the herd. 

It is important to stress that non-dairy products are of great significance 

also in the pastoral diet. Wild fruits, berries, nuts and leaves as well as 
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all types of wild animals constitute a considerable part of the consumption, 

especially in the dry season. Turkana has traditionally bartered small stock 

for maize with neighbouring tribes. Somali traders have set up shops even in 

remote areas of the region and local traders migrate carrying maize on don

keys. Turkanas sell goats in order to buy maize, since a family can live 

longer on a sack of posho than by consuming the goat immediately. Moreover, 

the irrigation schemes act as markets where pastoral products are exchanged 

for grain. 

5.2 Traditional and new diet along Lake Turkana 

The three sections Ngissigir, Ngibocheros and Ngiesetau which constituted the 

traditional population along the lake combined, in different proportions 

fishing with pastoralism and with cultivation of local sorghum. The staple 

food consisted of a combination of grain, diary products and fish. The diet 

was supplemented with wild birds (ducks, flamingos and pelicans), flesh from 

crocodiles consumed mainly for medical reason, turtle soup and palmnuts. 

Although pure fishfillets were preferred, roe and fish-oil were occasionally 

mixed to a porridge and eaten with local sorghum. 

As mentioned above, the new group of fishermen consists mainly of destitute 

pastoralists from the inner part of the region. Over the years, they have 

adopted a new consumption pattern with fish and fish products as staple food. 

However, the transformation of fish from a product solely for subsistence to 

a marketable commodity has changed the utilization of resources and consump

tion pattern also for the traditional fishermen. An increased population 

exploiting the various resources in the environment has led to a shortage of 

agricultural land and a reduction in cultivation. Nevertheless, selling of 

fish and fish products for money has made it more convenient to buy maize and 

other goods from the shops. An advantage is that people are no longer de

pendent on seasonal fluctuations in food supply and can reduce labour input 

into other activities than fishing. Furthermore, consumption of meat is no 

longer dependent on own or neighbours' slaughtering, but can be bought in 

small portions. However, the importance of pastoral products has decreased 

since fish is obtainable all year round. They use less diary products due to 

lack of animals, but buy some animal fat and milkpowder. As to fish and fish 

products a change in the diet from mainly fish fillets to include products 

such as liver, roe etc. can be observed. 
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5.2.1 Utilization of various fish types in Lake Turkana 

21 different types of fish have been recognized in Lake	 Turkana. 

Turkana - Latin	 Turkana - Latin 

1. chubule - Labeo horie	 12. lokabela - Alestes nursenana 

2. dese - Heteroris niloticus 13. lokui - Tetraedon fahaka 

3. elabe - Heterobranchus 13. loruk - Bagrus bayad 

4. gech - Chitarinus citharus 15. losali - Malapterurus electricus 

5. gwolo - Distichodus niloticus 16. lowoyarema - Gymanarchus niwticus 

6. ijii - Lates niloticus 17. makale - Moronyrus kannume 

7. kokine - Sarotherodon nilotica 18. momwara - Barbus bynni 

8. kopito - Clarias Lazera 19. nagir - Polypterus bichir 

9. lelete - Alestes baremose 20. nail - Schilbe uranoscopus 

10. liis - Bagrus docmac 21. Tirr - Synodontis schall 

11.	 lokel - Hydrocynus forskalii 

(from Best 1978) 

Ijii, kokine, loruk, chubule, momwara, lokel, kopito, gech and gwolo are sold 

to the Cooperative. The fishing population consumes all types of fish, but 

prefers chubule, ijii, kopito, lechine, loruk and tirr. 

Due to the high content of fat in the fish of lake Turkana, most types can be 

smoked. An exception is tirr, lokus, lokel, lelete and lowogarema. However, 

chubule, gech, ijii and gwolo are regarded as best fitted for smoking. The 

local process of smoking takes 2-3 days. Palmnuts are chopped and laid as 

firewood in a hole in the ground. Fish cut into pieces are put on a grill and 

covered with palmleaves in a way that allows for the smoke to leak out. The 

final product is mainly for sale, but is also eaten locally. 

Another important use of fish products, is the refining of oil. When the 

entrails are washed in a saucepan, the fat on the surface is removed and put 

into a frying pan together with the intestines. After frying, the oil is 

extracted and left for cooking before tapped on bottles. The fishoil is sold 

and consumed locally. The price varies according to type of fish. The oil 

from gwolo is most coveted and the income can be 12 sh for a bottle (750 ml), 

whereas the consumer pays 5-8 sh for the same product from other types of 

fish. 
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There is also a market for fresh fish along the lake. Small kopito, liis, 

momwara, nail and tirr are only sold locally and the price is 25 cent to 1 

sh per fish depending on size. Naturally, the fishermen are self-sufficient 

as to fish and fish products. The fish is never eaten raw, but prepared as 

boiled, grilled or fried in fishoil. Sun-dried tilapia is consumed after 

boiling, whereas salted fish is never eaten, because the Turkana prefer 

unsalted food since there exists a kind of taboo against the use of salt. 

Different types of fish are often boiled together, the fish meat is eaten 

separately, the bones are returned and boiled to a soup which in turn is 

filtered and mixed with posho and fishoil. The intestines are eaten after the 

oil is extracted. Fishoil is used in the same manner as ghee amongst the 

pastoralists. This product is supposed to be a good supplement to mother's 

milk and keep the child's stomach in order. 

Of non-edible fish types are losali, lowagarema, lokui and lelete. Lokel is 

bony, and used only for soup. 

Fish and posho is the staple food for the majority of the fishing population. 

Grinded palmnuts and some few green leaves, which sprout in the wet season is 

added to the meal to give a better taste. However, due to the spare vegeta

tion along the lake, wild fruits and berries are not of the same significance 

as in the pastoral diet. 

5.3 The nutritional situation in Turkana this year 

At present, Turkana district is one of the many hunger striken areas in East

Africa. This year's drought is regarded as the most serious and extensive for 

the last two or three decades. The livestock population is in some areas 

reduced to a minimum. Many pastoralists have been sloughed off from the 

pastoral sector and are left to rely on animals dead of sickness and on food 

provided from the Government, missionaries and aid organizations. Maize, 

maizeflour and beans have been the prevalent foodstuff delivered by the 

majority of relief stations. On some occasions, salted and dried fish bought 

from TFCS have been offered destitutes with successful result. 

Development projects such as the introduction of commercial fishing, irri

gated cultivation and the improvement of the regional communication system 

have resulted in a changing consumption pattern for parts of the Turkana 
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population. The drought has caused similar changes among the pastoralists. 

For those pastoralists who have only a few animals left, the most economical 

solution has been to sell the animals one by one and instead subsist on maize 

flour bought from shops or traders. Moreover, for herdowners with a higher 

portion of livestock left, the drought has made it necessary for the manage

ment unit to move all types of productive animals to the last pastures in the 

mountains. The reproduction rate of the herd has been adversely affected by 

lack of rain and any surplus yield of milk must be reserved for the herders. 

Thus children and older people who are stationed in camps on the plains are 

left with a few male beasts for the purpose of conversion to maize. In 

today's situation, the staple food for children and old people is maize 

flour. If arranged in a convenient manner, dried fish could be an important 

supplement to the diet also for pastoralists living far away from the lake. 

However, the inland pastoralists are not familiar with fish and fish products. 

The seasonal flooding of rivers when fish may be available occurs in time of 

ample supply of milk. Fish resources in the rivers are thus only utilized 

occasionally. Pastoralists used to say: "Fish is like snakes and we don't eat 

snakes". Nevertheless, inland pastoralists who recently have migrated to the 

lake adopt relatively easily a new consumption pattern. When asked if they 

like fish product, the standard answer is "Fish is food" that is; when you 

are hungry you eat any food which can keep you alive. 

Furthermore, fish is already commonly used by pastoralists with migration 

routes near the lake. Trading parties are sent to the fishing communities to 

buy, beg or barter fish for animal products. The fish oil is easily trans

ported and sold even at long distances from the lake. When fish has been 

available at the irrigation-schemes and centers in the region, it has been 

sold immediately. 

The growing number of wage earners has created a new demand for various 

items. The improvement of transport facilities has resulted in an increase of 

supplies from outside the district. Instead of mainly exporting what is 

produced in the development schemes in the area, one should concentrate more 

on marketing a greater part of these products within the region. 

5.4 Marketing of fish 

Marketing of fish in Turkana should discriminate between different socio

economic groups as far as price and types of products are concerned. 
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Fresh fish: At the moment fresh fish on ice (tilapia and Nile perch) is best 

suited for marketing in urban centers. The general better-off wage earners 

settled in these centers may be willing and able to pay a price near the cost 

of production for these products. Anyhow the price of fresh fish would be far 

less than the price of meat (9.50 per kilo) sold from the butcheries. That 

there exists a demand and an out-let for fresh fish even at a high price can 

be seen from an experiment in Lokitang. Last year the butcheries in the town 

bought fresh fish directly from the fishermen in Loarengak and sold to the 

police corps stationed in town at "meat-price". However, this direct trade 

was stopped by the TFCS. 

Dried fish: Since dried fish is not as perishable as fresh fish, it can be 

transported to the consumers in remote areas on the back of a donkey. How

ever, if dried fish should be a preferable alternative for pastoralists, the 

price must be subsidized. If people were made aware of the nutritional 

advantages of combining maize flour with fish products and the price was 

reasonable, fish might be bought. We have to remember that for a nomad, the 

reason for selling animals is that the money can be converted to a larger 

quantity of foodstuff (maize) to survive for a longer period than fresh meat. 

Generally, a pastoral diet is rich in protein, but there will always be 

pastoralists who do not have the sufficient number of animals for subsistence 

and thus will need alternative sources of protein and vitamin. 

Another market for dried fish could be the irrigation schemes. Generally, the 

farmers produce insufficient food for subsistence. Instead they spend the 

money earned from cash-crops and small trading on buying food stuff from the 

shops. Maize flour prepared with fat and wild fruits and berries is the 

staple food. Occasionally small pieces of meat are added to the meal. Thus, 

there is a demand for sources of protein at low cost. 

The dried fish may also be convenient for the poorer part of the population 

in various centers. This group has not a regular income, but get a small 

amount of cash now and then through different economic activities such as 

beer brewing, trading charcoal and tobacco etc. or begging a few shillings 

from a relative. Seldom do they have more than a few sh at their disposal and 

thus prefer to buy small portions of food (0.50 sh - 3 sh). Therefore, the 

dried fish should be cut into pieces if required, so these people may be able 

to buy. 
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In connection with marketing of dried fish, it is important to stress that 

non-salted products are best suited within the region since the Turkana 

prefer unsalted food. 

One of the main goals for NORAD's investment in the fishing sector in Turkana 

is to improve the nutritional situation for the poorer people in the area. 

Using part of these investments on subsidizing the dried fish sold in the 

district may be a step ahead. 

6.0	 Some suggestions 

The main goals for NORAD's funding of the fish industry along Lake Turkana 

are: 

1.	 To ensure that the income from commercial production of fish as far as 

possible benefits the local population. 

In this paper, we have showed how the transformation to commercial fishing 

has resulted in social stratification. The main factors which seem to have 

influenced this development are the shortage of TFCS boats, the high cost of 

fishing nets and the occurrence of debt-relations. We believe that a subsidy 

of 6 to 9 ply nets will be advantageous from different points of view. First 

ly, it may be an effective way of preventing private fishmongers from binding 

some producers in debt-relations. Secondly, it will enable more people to buy 

high quality nets. Thirdly, it may reduce the use of illegal nets of too 

small mesh-size. 

2.	 To increase the local employment. 

The new freezing plant in Kalokol will change the present technology of 

processing. A re-adjustment of production to include a higher portion of 

fresh fish will decrease the local requirements of labour. The category 

affected by this change will be women. The negative consequences of the 

freezing plant may be reduced if gutting and cleaning of fish are not moved 

from the beach and if women are employed in the factory. However, an employ

ment of female labourers will not compensate for a reduction of their present 

labour-input in processing of fish. In order to fulfil the above mentioned 

goals we suggest that initiatives are taken to start local production of 
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fishing gear and equipment such as fishing nets and baskets for carrying 

fresh fish from the landing station to the plant. 

3.	 To utilize the fish resources in Lake Turkana in order to improve the 

nutritional situation in the region. 

In order to reach this goal we suggest the following strategies. The first is 

to ensure that the fish offals will continue to be used locally. The offals 

represent today both an important source of income (fish oil) and a valuable 

addition to the diet (vitamin and fat). The second is to start marketing of 

fish products within the region. We have pointed out the importance of alter

native sources of protein for various socio-economic groups. We have suggested 

that the dried unsalted fish distributed in the area should be subsidized in 

order to serve as a preferable substitute for other types of food stuff. 

4.	 To ensure the profitability of TFCS. 

To discuss this goal is not included in our terms of reference. However, it 

is our contention that the above mentioned suggestions may not necessarily 

contradict this goal. Nevertheless, an over-emphasis of this aspect of profit 

able production can easily be at the expense of and conflicting with the 

other purposes of NORAD's assistance. 

7.0	 A regional perspective 

Recurring periods of droughts have resulted in an increasing number of des

titutes from the pastoral sector. Alternative economic activities have been' 

introduced in the area in order to diversify and expand the subsistence basis 

of the population. A main goal has been to relieve pressure on the pastures 

by absorbing pastoralists in non-pastoral activities. Henriksen '(1973) and 

others have argued that this goal may fail since the new activities may 

enable people to maintain a stake in both pastoral and non-pastoral sectors. 

This would allow pastoralists to keep herd off-take at a low level by satis

fying a larger part of their consumption needs by income accrued from fishing 

and irrigation. The total livestock population in the area might then in

crease far above the carrying capacity of the pastures. Other reports from 

Turkana have reproduced similar statements and given them the status of a 

fundamental truth. More seriously, these arguments bear a latent accusation 

of a pastoral responsibility for desertification and environmental degradation. 
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Generally, the cultural value of cattle and the desire for numerous livestock 

expressed in pastoral societies, have been overemphasized and understood as a 

kind of irrational hang-up or "cattle-complex". Yet, it is our contention 

that the social value system primarly reflects rational economic and ecolo

gical factors of pastoral production in arid environments, that is; it is 

necessary to keep a portion of surplus animals in addition to the staple 

stock required for subsistence due to the great fluctation in the availabi

lity of water and grazing. 

The common explanations for the stated overgrazing are; common access to 

pasture, lack of constraints on mobility, an unwillingness to limit stock 

number, and an improved health and veterinary service with a concomitant 

increase both of human and animal population. 

However, in the case of Turkana, there are no accurate numbers on population 

growth available. Indicators show that the growth-rate among pastoralists 

generally is far less than e.g. among agriculturalists. The Turkana practice 

a kind of family planning -, it is regarded as "bad" to give birth too fre

quently since this may deprive the already born child of sufficient breast 

milk. The time between each birth is usually two to four years. In periods of 

drought women support each other in refusing sexual intercourse, since the 

effect of droughts is longlasting on the reproductive rate of the herd, and 

hence on the production of diary products for sUbsistence. Under such condi

tions an increase of people may represent a decrease in food supply for the 

whole group. Furthermore, rich herdowners also control the birth-rate of 

their animals. 

More or less serious overgrazed areas can be observed in the region. The 

reasons for this, however, are not necessarily due to a general overstocking 

of the area, neither to lack of constraints on pastoral mobility. Instead an 

important factor may be the increasing constraints on mobility. Areas suit

able for irrigation and forestry are generally good grazing land and have 

traditionally been utilized by nomads as dry season pasture. Even a closing 
2

of an area amounting to a few km to secure an expansion of various schemes, 

may mean a considerable reduction of dry season grazing land. This conflict 

over land use is manifest today, and the pastoralists seem to be the losing 

part. 

- 25 -

Generally, the cultural value of cattle and the desire for numerous livestock

expressed in pastoral societies, have been overemphasized and understood as a

kind of irrational hang-up or "cattle-complex". Yet, it is our contention

that the social value system primarly reflects rational economic and ecolo

gical factors of pastoral production in arid environments, that is; it is

necessary to keep a portion of surplus animals in addition to the staple

stock required for subsistence due to the great fluctation in the availabi

lity of water and grazing.

The common explanations for the stated overgrazing are; common access to

pasture, lack of constraints on mobility, an unwillingness to limit stock

number, and an improved health and veterinary service with a concomitant

increase both of human and animal population.

However, in the case of Turkana, there are no accurate numbers on population

growth available. Indicators show that the growth-rate among pastoralists

generally is far less than e.g. among agriculturalists. The Turkana practice

a kind of family planning -, it is regarded as "bad" to give birth too fre

quently since this may deprive the already born child of sufficient breast

milk. The time between each birth is usually two to four years. In periods of

drought women support each other in refusing sexual intercourse, since the

effect of droughts is longlasting on the reproductive rate of the herd, and

hence on the production of diary products for subsistence. Under such condi

tions an increase of people may represent a decrease in food supply for the

whole group. Furthermore, rich herdowners also control the birth-rate of

their animals.

More or less serious overgrazed areas can be observed in the region. The

reasons for this, however, are not necessarily due to a general overstocking

of the area, neither to lack of constraints on pastoral mobility. Instead an

important factor may be the increasing constraints on mobility. Areas suit

able for irrigation and forestry are generally good grazing land and have

traditionally been utilized by nomads as dry season pasture. Even a closing
2

of an area amounting to a few kID to secure an expansion of various schemes,

may mean a considerable reduction of dry season grazing land. This conflict

over land use is manifest today, and the pastoralists seem to be the losing

part.



- 26 

Moreover, the basic strategies for the pastoral economy in Turkana - mobility 

of livestock, herd diversification, herd dispersion and herd maximization 

are all labour intensive operations. Thus limited availability of labour will 

be a major constraint on herdsize. Given the slow growth-rate of the popula

tion it follows that the livestock populations cannot be extremely high, nor 

expand very rapidly. Instead a shortage of labour may have resulted in local 

overgrazing since a scarcity of labour restricts the required migration and 

dispersion of stock. An increased demand of labour in other economic sectors 

may in the long run accelerate this trend. 

As regards common access to pasture, this is modified in practical life. 

Those who happen to share the same neighbourhood and depend on the same 

natural resources, form exploitative groups on ad hoc basis and to a certain 

extent claim exclusive rights over the nearby grazing areas. Furthermore, 

wells dug by individual households are privatly held. When there is suffi

cient water, these wells can be used after permission has been obtained from 

the owner. However, when the dry season reaches its peak, stricter control 

mechanisms seem to apply. By refusing to give water to everyone, the "owners" 

of a well are able to reduce the number of animals in the area. 

Due to lack of space, we will not in this paper go into further details on 

these points, but the implications for further planning and development are 

obvious. We will now turn to a discussion of the factors which have a special 

interest for the relationship between Turkana fishermen and pastoralists, 

that is the investment-linkage. 

7.1 The investment-linkage between the fishing- and the pastoral sectors 

Due to lack of non-pastoral avenues, various researchers (Henriksen, Haland 

etc.) have argued that a common strategy for fishermen might be to convert 

any surplus from fishing into livestock and thus later re-enter the pastoral 

sector. This investment linkage may have serious implications on the scarce 

grazing resources in Turkana. 

So far, however, little empirical evidence has been produced in the region to 

substantiate this hypothesis. In a previous report concerning the relation

ship between the pastoral and agricultural sectors in Turkana (Broch-Due and 

Storas, April 1980) we discussed some organizational and economic constraints 

which tend to limit the investment-linkage. 
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However, instead of analysing the fishermens' response to new opportunities 

offered by commercialization in terms of an aggregate response to external 

factors, we will rather focus· on various households' strategies. It is impor

tant to make a distinction between the traditional and new groups of fisher

men as well as considering the internal social differentiation of these same 

groups. Such variables have impact both on the extent of investment and the 

use of livestock; e.g. either within the traditional pastoral economy (the 

proposed nomads on the waitinglist); for cash-needs (goats as savings which 

will be marketed as soon as the household is in need for various items); or 

non-investment (due to some households' unfortunate credit situation). 

Traditional groups of fishermen: The three sections Ngissiqir, Ngibocheros 

and Ngiesetau were traditionally adapted to a mixed economy. 

The Ngissiqir were predominantly pastoral and known to be wealthy in stock. 

The introduction of commercial fishing made it possible to obtain cash from 

fishing, buy animals and thereby increase the herd. Some successful house

holds have managed to build up a considerable herd and quit fishing. Due to 

few preferences for goods available from shops and an established pastoral 

network, these wealthy households tend to maintain their livestock within the 

pastoral sector via the internal circulation of gifts, loans and exchange. 

Yet, the majority of Ngissiqir households did not change to commercial fish

ing, but continued fishing for subsistence. Occasionally they sell fish to 

the co-op. and may invest the cash in goats. But their surplus has been 

limited and they have not been able to increase their herds to any great 

extent. Furthermore, the introduction of shops and the demand for foodstuffs 

due to the present drought, have increased the marketing of goats from these 

households. 

The Ngibocheros and Ngiesetan were traditionally more committed to fishing. 

They are located near Kalokal and Kerio which are the main centres for com

mercial fishing. Thus, they are more involved in modern fishing. Due to the 

previous mixed economy, they regard it as convenient to invest in goats. 

Nevertheless, they are still small herdowners and fishing operations restrict 

their range of migration and the pasture to be utilized. Because of too 

limited assets in livestock for a purely pastoral subsistence and the need 

for constant investments in fishing gear they market a large portion of their 

herd in nearby urban centers. 
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The new groups of fishermen. The majority of people who came from the inland 

and started a new life as fishermen along the lake were recruited from famine 

relief camps or among nomads poor in stock. Pastoralists with this kind of 

background did not have the same "insurance" as wealthy pastoralists. In a 

pastoral enterprise the risk factors are many. An elaborate system of rela

tionships based on reciprocity between groups and individuals is maintained 

in order to minimize the risk of being wiped out as pastoralists. A family's 

herd may be drastically reduced by droughts, epidemics or raids from neigh

bouring tribes. In such cases the family will be given animals from groups or 

individuals with which they have established relationships. By investing 

animals into such relationships, a family has certain claims to animals from 

the other part. A wealthy family can secure itself better against disasters 

than a poor one, due to an extensive social network and by controlling a 

larger labour force and thereby disperse small units of animals over a vast 

area so if hazards occur in some locations this will not wipe out the whole 

herd. A drastical reduction in number of livestock will necessarily have more 

serious consequences for poor herdowners. Furthermore, destitutes will have 

few possibilities in maintaining their pastoral relations and fulfilling 

their obligations towards related people. Building up a sufficient herd 

without help from others has proved to be difficult. 

The majority of the fishing population descends from these destitutes. They 

have been brought up either at the lake or in famine relief camps and are 

trained as fishermen, not as pastoralists. They may invest some of the money 

accrued from fishing in goats, but these investments are limited by their 

need of buying fishing gear, food, drinks and other items bought from shops. 

Many keep a few goats as "banked money" usually less than ten. The fast 

reproduction rate of goats make these animals most ecnonomic for investment. 

Goats are also easy to market. 

A few of the wealthier netowners such as some boatleaders keep cattle and 

camels herded by hired labourers in other parts of Turkana, or if they live 

near river deltas (e.g. Kerio), kept by family members in the vicinity of the 

homestead. However, there is no large accumulation of animals. One indicator 

which support this observation, is the drastic reduction of animals required 

for bridewealth along the lake. A marriage may be formalized after a transfer 

of only 30-40 heads of small-stock (among pastoralists the "average" is this 

number of animals in big animals plus 100 small stock). Still, the majority 

of cohabitations are not formalized and there are few cases of polygamous 

households. 
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Yet, there are some fishermen who have reentered the pastoral sector. In the 

majority of such cases, however, these people had only been comitted to 

fishing for a relative short period of time. Certain presuppositions seem to 

be necessary in order to keep this possibility open. This group of producers 

are not destitutes as such, since they have not lost all their livestock. 

Pastoral relatives take care of what they have left of animals. In order not 

to lose their relations and rights in the pastoral sector, they can not stay 

away for too long. Wives and children are preferably left at home and fed by 

animal products, whereas the men migrate to the lake bringing a few goats 

which can be converted to a high quality fishing net. This form of adaption 

enables the pastoral household to keep herd off-take at a low level by reduc

ing the numbers of family members one has to feed. Likewise, the surplus 

gained from fishing are higher when the number of non-producing consumers 

(e.g. children) are kept at a minimum level. The profit from fishing opera

tions is invested in goats which later are bartered for cattle or camels 

and used for maintaining stock relations. However, such an optimal economic 

management of keeping a stake in both the pastoral and non-pastoral sectors 

is only found in a minority of cases along the lake. 

7.2 Some concluding remarks. 

For the majority of those comitted to fishing activities, the step out of the 

pastoral sector seems to be irreversible. This process is not necessarily 

based on freedom of choice, but has been forced upon people. Administrative 

statements about nomadic pastoralism are generally negative; nomads are 

regarded as "not yet settled" - and thus investment in pastoral areas has 

been to "help" people to settle. In the case of Turkana this is an irrational 

evolutionistic point of view since the optimal way of utilizing the scarce 

resources in the region is through extensive grazing. Moreover, a change from 

nomadic to sedentary grazing may represent a danger of increased losses from 

drought and diseases. In Turkana, therefore, the present system of nomadic 

grazing of livestock is the only form of land-use which is feasible on the 

large scale. Instead of efforts to develop and improve the present form of 

pastoralism, an anti-nomadic ideology has been backed up by a number of 

misconceptions about the pastoral economy in the region. 

More seriously, programmes which try to alter the traditional system of range 

use and lower the stocking rate will be met with hostility and non-coopera

tion from the pastoralists and thus require force to ensure participation. 
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Pastoral relatives take care of what they have left of animals. In order not

to lose their relations and rights in the pastoral sector, they can not stay

away for too long. Wives and children are preferably left at home and fed by

animal products, whereas the men migrate to the lake bringing a few goats

which can be converted to a high quality fishing net. This form of adaption

enables the pastoral household to keep herd off-take at a low level by reduc

ing the numbers of family members one has to feed. Likewise, the surplus

gained from fishing are higher when the number of non-producing consumers

(e.g. children) are kept at a minimum level. The profit from fishing opera

tions is invested in goats which later are bartered for cattle or camels 

and used for maintaining stock relations. However, such an optimal economic

management of keeping a stake in both the pastoral and non-pastoral sectors

is only found in a minority of cases along the lake.

7.2 Some concluding remarks.

For the majority of those comitted to fishing activities, the step out of the

pastoral sector seems to be irreversible. This process is not necessarily

based on freedom of choice, but has been forced upon people. Administrative

statements about nomadic pastoralism are generally negative; nomads are

regarded as "not yet settled" - and thus investment in pastoral areas has

been to "help" people to settle. In the case of Turkana this is an irrational

evolutionistic point of view since the optimal way of utilizing the scarce

resources in the region is through extensive grazing. Moreover, a change from

nomadic to sedentary grazing may represent a danger of increased losses from

drought and diseases. In Turkana, therefore, the present system of nomadic

grazing of livestock is the only form of land-use which is feasible on the

large scale. Instead of efforts to develop and improve the present form of

pastoralism, an anti-nomadic ideology has been backed up by a number of

misconceptions about the pastoral economy in the region.

More seriously, programmes which try to alter the traditional system of range

use and lower the stocking rate will be met with hostility and non-coopera

tion from the pastoralists and thus require force to ensure participation.
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Development inputs which are based on non-voluntary measures from the target 

population will necessarily result in failures, and more important, represent 

a threat against present more successful programmes in the area. 
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THE MAIN COMMERCIAL FISHES OF LAKE TURKANA. 

Latin name Turkana name Usual size Usage State of stock 

t~ 
Distichodus nilotieus Gwolo 40-100 cm Salt-dried Fully exploited 

Labeo horie Chubule 40-60 cm� It n 

Barbus bynny Momwara 30-50 cm " Probably overex
ploited 

Citharinus citharus Gage 40-60 em Depleted 

Bagrus bayad Loruk 40-80 em Salt-dried Fully exploited 

Bagrus docmac Liis 

Sarotherodon niloticus Kokine 30-40 em Sun-dried Highly variable 

Tilapia zillii Fresh export production 

Hydrocynus forskalii Lokel 30-40 em� Salt-dried Underutilized 
Local consump
tion 

• 
Synodontis schall Tirr 35 em Fresh consump- Underutilized 

tion. 
~ 'Alestes baremose 30-50 em Not utilized,consider

able potential 

Lates longispinus (Ijii) 30-50 em� underutilized 

Lates niloticus Ijii 50-150 em� Sun-dried' Probably not fully 
Fresh export utilized 
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