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ABSTRACT 

This thesis presents results of a study which examined local indigenous knowledge 

and traditional management practices in Kayenze ward in Ilemela, Mwanza 

Region.The general objective of the study was to investigate and and propose ways to 

integrate ethno-fishery knowledge into modern fisheries management.  More 

specifically the study examines the extent to which local fishers utilize their 

knowledge, attitudes and skills in fisheries management. Further the study assesses 

issues which negatively affect local fishers‟ actions in fisheries. The study also 

examines strengths, weaknesses, opportunities and threats in fisheries management 

and lastly it assesses Indigenous Knowledge best practices which can be incorporated   

into modern fisheries management.  A combination of household questionnaires, 

semi structured interviews with key informants and focus group discussions were 

used to collect data for the study. The study also reviewed   other scientific studies 

done in the area to validate the survey results. Multinomial regression analysis was 

used to determine the variables which were important in explaining the amount of 

variation among respondents on issues partaining to knowledge on identification of 

plant and animal resources used in fishing activities, attitudes towards conservation 

of fish resources and their habitats and skills of respondents on making and/or 

repairing the fishing gadgets. The community in Kayenze have knowledge of various 

plant and animal resources and their use in fisheries management. In addition, they 

are able to score the levels of abundance of each species that are directly used in 

fishing operations. The findings suggest that positive attitude correlates with age. The 

data suggest that the adult and elders having engaged in fishing activities for many 

years thus have acquired knowledge for resource conservation and hence have 

positive attitude. Various skills were observed to follow age categories. Youth were 
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able to use modern technologies such as welding operation. Adult and elders have 

skills in tradition, making gadgets like  ropes, weaving, knitting and carpentry. The 

study found that   Kayenze inhabitants have developed and maintained some local 

ecological knowledge and practices that can have significant implications in 

scientific studies and on the management of Lake Victoria resources. The practices 

include restricted cutting of water plants in the lake, access and fishing in sacred sites 

and conservation of water reeds. These traditional practices encouraged regeneration 

and sustainable utilisation of fish. Local people at Kayenze have sets of seasons for 

fishing operations observed by the community. This fishing tradition controls fishing 

activities, preventing fishing during harvest when there is plenty of food and allows 

fishing activities at times of critical need of fish. There is clear link between 

Indigenous knowledge and modern scientific fisheries practices. Also the methods 

used must safeguard the sustainability of fisheries and the general biodiversity. This 

shall ensure sustainable community livelihoods.  Sustained production of fish stocks 

should give local people greater opportunities to generate incomes hence  reducing 

levels of poverty in the Victoria Basin. The incorporation of these into fisheries work 

can lead to more informed, equitable and effective policy and management practices. 

This study provides recommendations from this and other studies.  
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CHAPTER ONE 

INTRODUCTION 

1.1 Background to the study 

Indigenous communities living along lakes worldwide have knowledge to conserve 

fish resources. Responding to climate change and human population growth, fish 

resources especially in inland waters are over-harvested to meet market demands. 

There are a number of cases worldwide where indigenous knowledge has been used 

to conserve fisheries resources. In Canada, traditional ecological knowledge (TEK) 

research was conducted on Fraser River, which examined aboriginal perspectives on 

the importance of traditional knowledge used in the struggle to protect Wild Salmon 

and how this knowledge was passed down the generations (Neis, 2007). Also, there 

are works on rich indigenous knowledge of fish species and behaviour, and the 

enormous range of ethnobotanical knowledge used in the manufacture of fishing gear 

and boats in Malawi (Nsiku, 2007). 

There are works to explore how traditional knowledge improve the management of 

industrial herring fishers (Jones, 2007). In mid-Pacific, Native Hawaiians have 

successfully applied traditional management principles to restore fish stocks to higher 

levels than surrounding areas (Poepoe et al., 2007). In Vanuatu the islanders were 

rediscovering the resource management value of traditional beliefs and practices 

suppressed by the colonial government and missionaries (Hickey, 2007), while in 

North Australia, tribal leaders concerned about the depletion of an important foodfish 

species, were successful in negotiating a two-year closure supported by the 

government and port fishers (Phelan, 2007). 
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On the Torres strait islands, indigenous people were struggling with government and 

industry to re-establish a seasonal, multispecies fishery that would sustain access to 

resources essential for their cultural and physical survival (Mulrennan, 2007). 

There are also works of traditional management in North Lombok, Indonesia which  

were suppressed under the "New Order" regime of ex-President Suharto, were re-

establishing their traditional integrated management system with benefits to fisheries 

resources, lifestyle and identity. In the Philippines researchers from project seahorse 

conducted surveys and workshops with fishers to explore the extent of resource 

depletion, identify the primary causes and develop workable solutions to conserve 

and re-build resources, as well as explore alternative livelihood (World Fish Center, 

2009) 

In Laos, local fishers knowledge was validated and incorporated into management of 

local and migratory resources in the face of substantial scepticism from outside 

'experts' (Baird, 2007). In Bangladesh, local people depend on fresh water resources 

and demand often exceeds supply. Local people have established conservation zones 

in deep water areas where fish can survive seasonal droughts and high temperatures. 

However many of the large lakes of the world have been exposed to human activities, 

social preferences, and policy decisions have often been associated with the spread of 

species in these large lakes. However the spread of species has resulted into 

ecological effects by the  introduced species. Lake Victoria which supports more than 

30 million people in Tanzania, Kenya, Uganda, Rwanda and Burundi (Ogutu-

Ohwayo, 1990) is also facing the challenge. Other factors leading to the decline of 

fish stocks include the rapid rise in human population in the basin of 2.5% to 3.5% 
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growth (Ogutu-Ohwayo, 1990); and there has also been a rise in the number of 

landing sites, fishermen, fishing crafts and fishing vessels in the lake.  

1.2 Statement of the research problem 

Indigenous communities around lake basins worldwide have been known to have 

rules and regulations to guide the use of fisheries resource in their area (Ogutu-

Ohwayo, 1990). Despite its vast richness, much of indigenous knowledge (IK) and 

best practices among fisher communities are being eroded and abandoned for modern 

and more intensive systems (Asibey, 1990). These systems are often unsustainable in 

natural resources exploitation (Asibey, 1990). Traditional methods and practices are 

gradually being discarded as they become associated with poverty and considered 

outdated (DFID, 1995). Present day scientists and policy makers know very little and 

may not deploy these traditional practices to conserve fisheries resources. FAO 

(2004) cautioned that if the decay of traditional knowledge is not halted quickly it 

could prove irreversible, particularly because this body of knowledge is based on oral 

traditions which are largely undocumented. Systematic and detailed study on the use 

of indigenous knowledge in fisheries in the Lake Victoria Basin is required. Little is 

so far known about the extent of indigenous knowledge that may still exist among the 

fisher communities. The proposed study is an attempt to that end. 

1.3 Objective of the study 

The general objective of the study was to establish ethno-fishery knowledge and 

propose how such knowledge could be integrated into modern fisheries management. 

1.3.1 Specific objectives of the study 

i. To examine the extent to which local fishers utilised their knowledge, 

attitudes and skills in fisheries management. 
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ii. To  assess issues which negatively affected  local fishers‟ actions, in fisheries. 

iii. To examine strengths, weaknesses opportunities and threats in fishers 

management. 

iv. To assess IK best practices which could be utilised to enhance modern 

fisheries management 

1.4 Research questions 

a) In what ways do local fishers utilise their local knowledge, attitudes and skills 

in the management of fish resources? 

b) What are the factors which negatively affect fishers‟ actions in fisheries 

management? 

c) What are the strengths, weaknesses opportunities and threats in fisheries in 

the community? 

d) What are IK best practices that could be incorporated to enhance scientific 

fisheries management? 

 

1.5 Significance of the study 

The findings from the study are expected to enhance an understanding of the role 

played by the local indigenous knowledge in conserving fisheries resources and how 

this body of knowledge was and is relevant to conservation. The study will also shed 

some light on ways IK could be incorporated with scientific fisheries management. 

This study will also inform policy makers on the need to consider incorporation of 

“owners” of IK in finding solutions to fisheries management. The proposed solutions 

will help to enhance biodiversity, improve livelihood and reduce poverty. 

Recommended issues would attract more scholars to work on the generation of new 

knowledge.  
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1.6 Structure of the thesis 

The thesis comprises of five chapters which are preceded by a summary of the study. 

Thereafter, Chapter One introduces the study. In this introduction chapter an attempt 

has been made to put the research into context. It describes what this study is all 

about. This chapter also describes the research problem. After this the aims of the 

study and specific objectives of the study are presented. These objectives are 

eventually transformed into research questions. Further, the chapter describes the 

significance of the study. 

Chapter Two is the review of literature. The literature so identified was critically 

studied. Chapter Three describes the methodology used in this study. It describes the 

location and criteria used in selecting the study area. Also, the chapter describes the 

physical and human environment of the study area in terms of settlements, 

physiography, geology, soils, climate and vegetation. The chapter also highlights the 

economic and the social profile of the study area. It also describes the study design, 

sample size and sampling procedures. Also, it details methods of data collection, 

analysis and interpretation. Chapter Four discusses the results of the study. The 

results are presented in the form of statistics, tables, diagrams, maps and graphs. 

Chapter Five draws conclusions and provides recommendations focusing on those 

that address policy and legislative implications.  
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 Overview 

The purpose of this study was to investigate ways fisher folks utilised their 

indigenous knowledge and practices, and propose how such knowledge and practices 

could be exploited to enhance modern fisheries resources.  

The purpose of this chapter therefore is to review literature on the subject matter.       

Also, the review identifies knowledge gaps between indigenous knowledge and 

contemporary and scientific knowledge in fisheries management. In order to do so, 

the chapter is organised into the following  main parts: definition of concepts used, 

theoretical background of the  study, conception of  issues regarding the study, 

indigenous knowledge and biodiversity conservation, indigenous knowledge in 

fisheries and community livelihoods, indigenous knowledge and poverty reduction, 

examining the knowledge integration projects related to the subject at hand, 

examining attempts made in integrating IK and western science in Sub-Saharan 

Africa and specifically Tanzania, indigenous knowledge best practices and 

application  in fisheries management, and fisheries legislation. 

2.2 Key term used in the study 

Indigenous knowledge can be defined as a body of knowledge built up by a group of 

people through generations of living in close contact with nature (Johnson, 1992).          

A broader definition is that indigenous knowledge is the knowledge used by local 

people to make a living in a particular environment (Warren, 1991).  

Present literature provides several definitions of indigenous knowledge. The broadest 

of these for example, Mercier et al., (2009) defined IK as a complex set of 
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knowledge and technologies existing and developed around specific conditions of 

populations and communities indigenous to a particular geographical area with 

emphasis on how these forms of knowledge have been suppressed. Mercier et al., 

(2009) further argues that indigenous knowledge (i.e. local/traditional/folk 

knowledge, ethnic science) is a dynamic archive of the sum total of knowledge, skills 

and attitudes belonging to and practiced by a community over generations, and is 

expressed in the form of action, objects and sign language for sharing. 

However, indigenous knowledge is much more complex. In fact, a variety of terms 

have been used to describe this form of knowledge. These have included such terms 

as 'local knowledge', 'traditional knowledge‟, „indigenous traditional knowledge‟, 

„indigenous technical knowledge‟, „traditional environmental knowledge‟, „rural 

knowledge‟, and „traditional ecological knowledge‟. However, these terms have 

similar connotations (Johnson, 1992). Johnson makes further interventions that have 

the ability to analyse situations and interpret the results, using practical experience of 

tackling problems. This may mean skills and knowledge of what is good to collect or 

eat, where best to find particular resources, and when and how to avoid resource 

degradation (Berks, 1999). Thus IK builds upon experiences of the past and adapts to 

present changes.  

Globally, there is recognition of the valuable role that traditional knowledge held by 

indigenous communities, often termed Traditional Ecological Knowledge (TEK), 

could play in the contemporary management of natural resources. TEK is 

characterised by practical skills and wisdom developed at a local scale through 

earning livelihoods from the environment over successive generations (Berkes, 
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1999;)TEK can be conceptualised at different levels in a nested knowledge practice 

belief complex (Berkes, 1999). 

Knowledge of fishing gear, crafts and fishing methods is very essential for scientific 

and judicious exploitation and management of fishery resources. Fishing nets and 

gears are referred to as those devices that have different shapes and sizes and which 

are used in the aquatic bodies to capture different sizes of fish species. Fishing 

techniques employed in a geographical area generally depend on various behavioural 

characteristics and microhabitat type of the fish fauna available in that area. Fishing 

crafts and gears are mostly primitive and non-mechanised.  A fishing gear is any 

form of equipment, implement, tool or mechanical device used to catch, collect or 

harvest fish; on the other hand, crafts are used to carry the fishermen and gears to 

fishing grounds. Various types of materials are used to make these fishing gears, 

including netting, twine, plastic structures and fasteners, clips and swivels, ropes, 

steel wire ropes, combination wire ropes, purse rings, polyester, polyethylene, nylon, 

cotton, polypropylene, mixed fibres, floats and sinkers, bamboo, wood etc. Seasonal 

changes, physiography of the water body, types of fish available, efficiency of the 

gear, and characteristics of the material used for the preparation of gear are important 

factors that determine the selectivity of the gear used. A thorough understanding of 

fishing craft and gear is crucial for understanding the present exploitation mechanism 

of natural fishery reserves and conservation and also for making suitable 

improvements of valuable fish resources.  

Ethno – fishery  

Parsons (1971) analyses a number of ethno linguistic groups in sub- Saharan Africa. 

He consider ethino – fishery for example the Ganguela peoples are the only etho-
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linguestic group in which fishing provides a major part of its economy. He sites the 

Luimbe as primary a fishing people, but they grew a little manioc from cuttings and 

some sweet potatoes. 

Ecosystem Dynamics  

Hobbs and suding (2008) argue that regime shift involving alternate stable states  

occurs when a threshold level of a controlling variable in a system is passed, such 

that the nature and extent of feedback change, resulting in a change of direction  ( the 

trajectory) of the system. A shift occurs when internal processes of the system ( tates 

of birth , mortality, growth, consumption decomposition, leaching, have changed and 

the state of the system ( as indicated by state variables) begins to change in a 

different direction towards a different  attraction or domain of attraction.  

Knowledge integration  

Integration is combining one thing with another to form a whole, in social contexts it 

refer the intermixing and people or groups previously separated : bohensky et al., 

(2013). 

Knowledge integration is the process of synthesizing multiple knowledge models or 

representation into a common model or representation. Knowledge integration has 

also been studies as the process of incorporating new information into a body of 

existing knowledge with and  interdisciplinary approach.  

This process involves how the new information and the existing knowledge interact, 

how setting, knowledge should be modified to accommodate the new information, 

and how the new information should be modified in light of the existing knowledge. 
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Taboos and beliefs 

Tanzanian fisher communities have long histories of interaction with the marine 

environment. Their unique customs and taboos have been developed over many 

centuries and communicated from generation to generation to ensure the 

sustainability of  fishery resources. However, very little has been documented on 

indigenous knowledge in Tanzania, particularly customs and taboos. The benefits of 

indigenous management of coral reefs are well documented in this publication. A 

number of traditional management strategies have served to indirectly protect fish 

resources and environment for years. These include: 

 Taboos and beliefs which restricted access to reef at some times; A closed season 

with elders responsible for dictating the times and punishing offenders; and 

Restrictions on fishing gear.  However, the advent of improved fishing gears and 

vessels and a breakdown in the old belief systems has meant a number of changes in 

recent years negatively impacting on local coral reefs and the marine environment. 

Taboos and beliefs that inadvertently protect fish stocks and consequently protect 

fishing habitats have been identified in Tanzania. These are: 

i. Dietary restrictions 

ii. Restrictions on fishing before bathing after sex 

iii. Restrictions on fishing for a menstruating woman 

iv. Restrictions on fishing during strong winds and heavy rains  

v. Lost fishers during fishing 

vi. Death events 

vii. Alcohol consumption 

viii. Festivals and special days. 

ix. Meeting with one person 
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x. Fishing without success 

xi. Receiving payment for fish in advance 

xii. Fabricating of fishing vessels and gears 

xiii. Impurity of fishing vessels and gears 

2.3 Theoretical literature review 

This study is based on a theoretical framework which seeks to address key theories 

which inform the study. Three theories are presented to address issues in the study. 

2.3.1 The Ratner and Holen Theory 

The Ratner and Holen Theory (2007) is based on the idea that there should be 

maximum recruitment of young fish into a breeding population and there should be 

conservation of the most productive breeding individuals, to avoid harvesting 

immature stock of fish population. 

2.3.2 The Fisheries Enforcement: Basic Theory by Ragnar Arnason 

The fisheries theory by Ragnar (2006) is important in fisheries management. The 

main argument of this theory is that if fisheries management is supposed to affect  

fishers , it has to be enforced. Fisheries enforcement has generally been found to be 

quite costly compared to the attainable benefits from the fishery. This has a number 

of important implications. First, it is economically important to operate the 

enforcement activity at or close to the optional level. Second, due to enforcement 

costs, it may not be optimal to seek full compliance to management measures. 

Thirdly, a sensible choice of fisheries management systems as well as fisheries 

management measures within given fisheries management systems must take into 

account the associated enforcement costs. 
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2.3.3 The Economic Theory of a Common Property Resource 

The aim of the theory, advanced by Gordon H. Scott, is to examine the economic 

theory of natural resource utilisation as it pertains to the fishing industry. It will 

appear that most of the problems associated with the words „conservation‟, 

„depletion‟ or „overexploitation‟ regarding fishery resources are, in reality, 

manifestations of the fact that the natural resources of the sea yield no economic rent. 

Fishery resources are unusual in the fact of their common-property nature but they 

are not unique, and similar problems are encountered in other cases of common-

property resource industries, such as petroleum production, hunting and trapping. 

2.4 Empirical literature review 

2.4.1 Indigenous knowledge and biodiversity conservation  

There is scanty information on the state of fisheries in Lake Victoria before the 21
st
 

century. However, it is largely understood that fishing in the earlier days was carried 

out primarily for subsistence as the majority of fisher folk were also pastoralists 

and/or subsistence farmers (Awange & Ong‟ang‟a, 2006). The fishers depended on 

traditional skills which were at their disposal, to develop traditional fishing 

techniques.  I have decided to use all the three theories in my study because we need 

to determine ways of optimizing maximum growth of juvenile fish, find ways of 

enhancing compliance in fisheries as well as the need to be more careful in managing 

resources that are common property and open to all users. 

Many traditional rulers and fisher folks who constituted people from within the 

community and fishers from outside often considered that fisheries jurisdiction and 

relationship were simply part of their people‟s traditions and culture.  
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Local coastal ethnic fishers in Ghana had a set of customs which were designed to 

sustainably manage the local fishing industry. In addition to setting long periods 

during which no fishing was allowed (i.e. closed season), Tuesdays and Fridays were 

also set as resting days for fishers (Ola-Adams, 1997). While the closed season 

coincided with the period when the majority of fish species laid their eggs, a two-day 

weekly resting period was designed to relieve fishing pressure in local fishing 

lagoons. Communities living in the Fesu Laguna, West of Cape Coast in West Africa, 

have an extended period of „no fishing‟ during the months of May and June. This is 

the period of active spawning and nursery activities for the majority of fish species 

that contribute to the fishery (ibid). 

Indigenous fisheries management systems are also predominant in communities 

living around Lake Chad. According to FAO (2004), the main method used 

throughout the Lake Chad Basin is the control of access to fisheries through the 

declaration of property with ownership vested in the village committees. Fishermen 

from outside the village are expected to respect these rights, and to ask for permission 

to fish through payment of fees. They are also expected to respect local gear usage 

regulations set out by the owners who are the locals. Recent surveys have shown that 

compliance with these regulations is high (ibid). 

The application and maintenance of these traditional rules is mainly based on 

sanctions that most often have traditional, religious or certain beliefs. In some cases, 

the rules are maintained by sanctions on people who violate them. For example, those 

not respecting the fishing ban in the Fesu Laguna were punished by the chief of the 

village whereby the violator was required to slaughter a sheep and give two bottles of 

liquor. This charge was considered a sufficient deterrent to scare people from 
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infringing or breaking the fishing taboos. Maintenance of rules based on tradition 

makes such rules more community-owned and likely to have a high level of 

compliance than government imposed rules (Ola-Adams, 1997). 

Analysis of a series of biodiversity related areas in Ghana, including ecosystems, 

water and soil management, farming, fishing and hunting practices and the collection 

of herbal medicines, show that indigenous knowledge has the potential to contribute 

to the conservation of species, genes and ecosystems (ibid). Sustainability was 

respected by the indigenous people. Restricting the period and type of fish and 

fishing gear had long sustained fish resources. These lessons are positive and need to 

be adopted into the current management regime. 

Regarding fish stocks utilisation in Lake Victoria, we can examine examples of 

resource utilisation elsewhere to explain the phenomenon of resource use. There are 

many models which attempt to explain human use of resources at various levels of 

simplification and sophistication (Kikula, 1996). A common feature of these models 

is focus on how overuse of resources, due to population growth, leads to 

environmental degradation. As the population grows there is increased resource use. 

Kikula points out that these models do not consider the effects of rapid changes in the 

spatial organisation of settlements such as that which occurred during the 

villagisation process in Tanzania. During this period people were concentrated in 

villages where sometimes resources were not adequately available in the vicinity of 

the village. Such models can be used to appreciate historical trends in the 

management of fish resources in Lake Victoria. 

The increase in population in fishing communities in Lake Victoria led to increased 

fishing efforts which later led to a decline in fish stock. The importance of the rate of 
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change is best appreciated if one considers four blocks of time (epochs) on the effects 

of use of resources on the environment of Lake Victoria. Table 2 shows the historical 

trend in the management of fishery resources in Lake Victoria. 

Table 2.1: Historical trends in management of fish resources in Lake Victoria 

SN        Effects 

Epochs 

Resource use 

1. Before 1885  Indigenous knowledge system was in equilibrium with 

Lake Victoria environment  

2. 1885 – 1960s Indigenous knowledge disrupted by colonial rule, and 

colonial fisheries ordinance introduced 

3. 1960s – 1980 Introduction of the Nile Perch and other species 

4. 1980s to present Period of commercialisation and displacement of IK 

 

Source: Adapted from Kikula (1996). 

The first epoch was a time when the indigenous system was at equilibrium or near 

equilibrium with the environment. During this period there were plenty of fish and a 

small population, also few people were engaged in fishing. Before the introduction of 

the Nile Perch in Lake Victoria in the late 1950s, there was balanced biodiversity in 

the lake (Ogutu-Ohwayo, 1990). IK and its practices were predominant, while the use 

of modern fishing methods and tools were insignificant. Catchment loading resulting 

from agricultural inputs and industrial and municipal waste were minimal (Ogutu-

Ohwayo, 1990). During this period, Lake Victoria, the world‟s largest tropical lake 

by area (68,800 sq. km.), had fish fauna that was dominated by more than 500 species 

of haplochromine cichlids (Greenwood, 1981; Witte et al., 1992; . 
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The second epoch was the period when colonial administration was introduced in the 

country, from 1885 to 1960. The colonial administration imposed new rules, 

prohibitions and controls that partially disrupted indigenous fishing practices. The 

third epoch was the post-colonial period when an indigenous system was gradually 

exposed to the forces of development. During this period, there was introduction of 

modern fishing gear and motorised boats which were efficient in terms of speed and 

ability to capture a lot of fish. 

The fourth epoch was the period of rapid commercialisation. In this period, many 

lines of communication were developed including road linkage to big commercial 

centres. 

2.4.2 Indigenous knowledge in fisheries and community livelihood 

Overfishing, environmental degradation and redistribution of surface water have 

placed great stress on inland fisheries throughout the world. After it had been initially 

over-fished in the first half of the 20
th

 century, Lake Victoria became home to a series 

of introduced fishes, culminating in the eventual demographic dominance of the Nile 

Perch, Lates Niloticus. Simultaneously, with changes in fish stocks, Lake Victoria 

experienced dramatic changes in its ecosystem  (Balirwa, 1998). 

During the mid-1980s, major ecosystem changes started manifesting themselves in 

Lake Victoria. Algal blooms and mass fish kills  had become frequent on the lake. A 

comparison of data collected during 1960 with that of the 1990s showed that the 

concentration of phosphorus in the lake had doubled between 1960 and 1990 while 

that of silicon had decreased by a factor of 10 (Hecky, 1993; Mugidde, 1993). Algal 

species composition had changed from dominance of diatoms to nitrogen fixing 

cyanobacteria some of which can produce phyto-toxins. Phytoplankton production 
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had doubled and algal biomass increased four to five times (Mugidde, 1993). This 

resulted in a four-fold decrease in water transparency. The diatoms which 

disappeared were originally the most important food of Oesculentus (Graham, 1929) 

and this could have affected its stocks. The depletion of the tropically complex 

haplochromine community and the changes in zooplankton community is thought to 

have reduced the grazing pressure in the Lake Victoria. This left much of the organic 

matter produced due to high algal growth in the lake unconsumed. Decomposition of 

this organic matter depleted the water column of oxygen observed in parts of the lake 

deeper than 40m. This is thought to have driven haplochromines to shallower waters 

where they fell easy prey to the Nile Perch (Ogutu-Ohwayo & Hickey 1992). 

The Lake Victoria fishery during most of the 20
th

 century was a multispecies fishery 

resting on a diverse lake ecosystem in which native food fishes were targeted. The 

lake ended the century with a much more productive fishery, but one in which three 

species -two of them introduced - made up the majority of the catch. Although many 

fish stocks in Lake Victoria had declined before the expansion of the Nile Perch 

population, a dramatic increase in the population size of the Nile Perch in the 1980s 

roughly coincided with the drastic decline or disappearance of many indigenous 

species. There are suggestions that the Nile Perch has shown signs of being 

overfished, and some native species that were in retreat, or even thought extinct, are 

now re-emerging (Hausen et al. 1997). Witte (2000) is of the opinion that resurgence 

of the indigenous species suggest that heavy fishing of the Nile Perch may enhance 

biodiversity; this has increased interest in management options that promote both 

fishery sustainability and biodiversity conservation. 
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The introduction of new fish species created a dramatic change and adaptation of 

fishery to lake ecology. This situation created complex ecosystem dynamics, and one 

is not sure whether mechanical overfishing could create sustainable fishery and 

enhanced biodiversity.  

2.4.3 Indigenous knowledge and poverty reduction 

Livelihoods of small scale fishers are among the most insecure and vulnerable. ( 

FAO: 2005) They are dependent on an increasingly depleted and degraded resource 

due to over capacity, resource access conflicts and inadequate resource management. 

These communities make important but often poorly recognised contributions to the 

food security and development of many millions of people and to national and 

regional economies.  

Fisheries, especially in developing countries like Tanzania, contribute to livelihoods 

in a range of ways, directly as food, as source of income and through other social 

economic benefits, such as reduced vulnerability community. Fishery related 

livelihoods are often complex, dynamic and adaptive. Fishers might be engaged in 

full time, or as part of mixed farming – fishing-livestock livelihoods, or as a 

seasonable fallback. Fisheries provide a food and protein source to fishers‟ 

households and the wider population, as it is the main source of animal protein (FAO, 

2004). 

In some areas like Tanga, in Tanzania, a larger proportion of the people (70-80%) 

(mostly males), is involved in fishing. People engaged in agriculture were formerly 

employed as crew, providing seasonal employment and contributing to village 

economies. Fisheries can provide an important contribution to household cash 

income.  
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A study in Tanzania (FAO, 2000) found that between 65% and 90% of fish 

production is sold, compared to only 15% of agricultural production in the same 

community. This cash income gives access to other benefits such as meeting costs for 

education, health services, clothing, and other foodstuffs. It also allows investment in 

other assets or enterprises such as land, livestock or fishing gear, which in turn can 

further reduce vulnerability of fisher communities to poverty. Beyond the food, 

employment and financial benefits, there can be significant social and cultural 

outcomes  such as improve their health, education of  fishers, their families and their 

wider communities (FAO, 2000). 

In fisheries that are community-managed, the income from fishing may go towards 

community projects and improving infrastructure and services for the community; or 

towards supporting needy families. For example, in the People‟s Democratic 

Republic of Laos, increased fish production from inland  water greater community 

income for community projects such as building health centres, or supporting poor 

community members (FAO, 1998). 

People often turn to natural resources when other livelihood options are limited, and 

fisheries can act as a safety net for the poor. For example, during years of conflict in 

Mozambique, many people who were displaced from their agricultural lands in the 

hinterland migrated to the coast and turned to fishing (DFID, 2004). However, 

problems are often associated with open-access arrangements where people fail to 

control exploitation of the fish stock. The result may be overexploitation and reduced 

productivity of the fishery. 

FAO (1995)  in the The Code of Conduct for Responsible Fisheries (CCRF) 

recognises the important contribution of small scale sectors to employment, income 
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and food security. However, it also recognises their potential vulnerability, arguing 

who should receive special assistance and protection in order to achieve secure and 

just livelihoods. Such interventions may or may not be directly linked to  fisheries 

resources.  

Actions that tackle the sustainability of fish resources and their effective management 

are essential for maintaining the benefits derived from fisheries and reducing poverty. 

However, poverty in fishing communities is caused by many other factors apart from 

fishery. Bene (2001) concluded that poverty in fisher communities is usually more 

linked to institutional factors than to the fish resources alone.  

There are other factors such as lack of information, skills and lack of creditors of 

interventions. From the Sustainable Fisheries Livelihoods Programme (SFLP) in 

West Africa, it was concluded that the factors that contribute to poverty in fisheries 

stakeholders include: lack of information, skills and education; poor status of 

fisheries resources; lack of credit; poor organisation and political representation; 

unexpected loss of human or other capital assets; lack of alternative employment; and 

lack of infrastructure and access to markets (Bene, 2001). 

In so far as there are unchecked immigrant fisher folk as well as imbalance of fishery 

as compared to the other non-fishing activities such as farming and livestock, the 

livelihoods of the communities would remain uncertain and so vulnerable to poverty. 

This leads to a further question:  

2.4.4 IK Integration relation to fisheries management fisherird 

A set of theories to do with knowledge integration calls for re-examination of 

indigenous knowledge in order to suggest an agenda for its development and 

integration with other forms of knowledge. In order to do that, the study by Mercier 
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et al., (2009) examined the challenges of integrating IK in the mainstream of other 

forms of knowledge and proposes agenda for IK development and the capacity in 

Africa. 

As pointed out by Kaniki and Mphahlele (2004), various examples exist to show how 

IK thrives in beliefs, medicine (traditional African medicine using herbs) and 

community development such as that of community or the Ubuntu support system. 

Other examples are obtained in art and crafts such as pottery, painting, curving, 

weaving decoration, energy production through charcoal burning, and in 

entertainment (festivals, drama, songs, dances, and storytelling). They are also 

available in farming practices such as soil conservation, intercropping, and farm 

rotation by Kaniki and Mphahlele (2004), 

These skills, knowledge and attitudes, when shared, adapted and refined, sustain 

communities, and bring development in areas such as healing by 

alternative/traditional/herbal medicine, physical and mental fitness.  

Wealth/income/business, intellectual property, tourism, informal sector or 

SMEs/education for regarding customs, traditions, culture, language have elements of 

IK. Entertainment using traditional music and dance are other examples. Similarly, 

politics, conflict resolution through indaba, baraza etc have elements of IK. Again, 

housing architecture exists in Egypt and South Africa; clothes/attire industry; the 

informal sector and many others (Ocholla, 2007). 

In examining knowledge integration in Australia, Bohensky et al., (2013) points out 

that integration of indigenous knowledge and science has been accelerating as part of 

a marked recouping of indigenous relationships with traditional lands and sea country 

throughout Australia. Increased formal involvement of indigenous Australians in 
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natural resource management (NRM) has been noted as one of four standout trends in 

environmental management in the first decade of the 21
st
 century (Australia State of 

the Environment Committee, 2011).  

Bohensky et al., (2013) argue however that knowledge integration has been noted as 

problematic, often because of disparate power relations (as noted by Nadasdy 1999; 

Wohling, 2009). Tensions arise in part because the term is used in various ways, 

often loosely, such that its meaning is unclear. The common definitions of integration 

as „combining one thing with another to form a whole‟, and in the social context, as 

the „intermixing of people or groups previously separated‟ can readily subvert 

another important dimension of meaning - that the outcome of such processes is 

equal . Bohansky et al., 2013. 

There remains a great grey area in knowledge integration, calling for trust in the 

knowledge owners. There has to be equal partnership of equals.  

2.4.5 Integration of IK and western science in Sub-Saharan and specifically 

Tanzania  

Performing knowledge integration involves indentifying and evaluation the 

interacting between new and existing knowledge. The responsibility for performing 

knowledge integration is often placed on the teaching agent. Alternatively, 

knowledge integration may be performed by the learning agent, in such assess it 

becomes a learning task.  

New knowledge is regularly required for integration to happen . this means we are 

not merely interested in the application) coordination and adaption) of existing 

knowledge but also in the creation of new knowledge and the acquisition of 
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knowledge form external sources. Thus, within a specific product, process, or system 

development.  

In this section an attempt has been made to examine knowedge integration in school 

curriculum climate and wiather forecast , environmental management and hydro- 

metrological disaster risk reduction . 

2.4.5.1 Knowledge integration in the school curriculum 

A study on exploring integration of indigenous science in the primary school science 

curriculum was conducted in Malawi (Phiri, 2008). This study sought to unravel the 

issues that surround the implementation of a ground breaking primary school science 

and technology curriculum that has integrated indigenous knowledge in the teaching 

of science. Commencing prior to the implementation of the new curriculum, this was 

a pilot study that was strategically conceptualised and timed to inform curriculum 

developers and other stakeholders about issues needing attention as the curriculum 

implementation process unfolds. The study revealed that teachers are likely to face 

multiple challenges stemming from the design of the curriculum, teachers 

background knowledge in academic, science, pedagogical knowledge, and cultural 

foundations. The outcome of teaching was negatively affected by the design of the 

curriculum, inadequate teachers‟ knowledge of science, and negative attitudes 

towards some indigenous knowledge. The study recommended the need to better 

articulate the scientific principles involved in indigenous technologies and involving 

learners in meaningful „practical work‟ in science lessons in order to improve the 

integration of IK and science in the curriculum (Phiri, 2008).  

Integration of science and IK in the school curriculum may be a great problem in so 

far as the teachers‟ attitude towards IK is negative. It is not possible for the teacher to 
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import skills to pupils/students who can easily be biased by the teacher who is 

negative to IK. Equally, the teacher must have a good command of science and a 

clear understanding of the principles of IK and ways of creating possible linkages 

that can solve problems in society. 

2.4.5.2 Knowledge integration in climate and weather forecast 

Another area of IK and science integration was studied in Malawi (Kalanda-Joshua, 

2011) and the study was based on the idea that subsistence rain-fed agriculture 

underpins rural livelihoods in Sub-Saharan Africa. The over-dependence on rainfall 

suggests the need for more reliable climate and weather forecasts to guide farm level 

decision making.  

Traditionally, African farmers have used indigenous knowledge (IK) to understand 

weather and climate patterns and make decisions about crops and farming practices. 

However, increased rainfall variability associated with climate change has reduced 

their confidence in indigenous knowledge, hence reducing their adaptive capacity and 

increasing their vulnerability to climate change. To address the problem, researchers 

are advocating the integration of indigenous knowledge into scientific climate 

forecasts at the local level, where it can be used to enhance the resilience of 

community vulnerable to climate change.  

A study was therefore conducted to establish commonly used IK indicators in 

weather and climate forecasting and people‟s perceptions of climate change and 

variability in Nessa Village, Southern Malawi. The researchers further compare the 

people‟s perceptions on climate change and variability with empirical evidence from 

a nearby weather station during 1971-2003 and the major constraints that the people 

face to fully utilise conventional weather and climate forecasts. The results show 



25 

 

various forms of traditional indicators that have been used to predict weather and 

climate for generations. These include certain patterns and behaviours of flora and 

fauna as well as environmental conditions.  

Researchers further established that people documentation of major climatic events 

over the years in the area agreed with the empirical evidence from the temperature 

and rainfall data. Overall, rainfall in the area has decreased since 1971 with 

increasing temperatures. The people were however of the view that the current 

scientific weather and climate predictions in Malawi were not that useful at village 

level because they do not incorporate IK. Weather and climate conditions are known 

by most communities and the problem of climate change phenomenon has to be 

inducted to the communities in order to create a deeper understanding of how it 

occurs and how it can be mitigated. 

2.4.5.3 Knowledge integration and environmental management 

Raymond et al., (2010) evaluated the processes and mechanisms available for 

integrating different types of knowledge for environmental management following a 

review of the challenges associated with knowledge integration. They presented a 

series of questions for identifying, engaging, evaluating and applying different forms 

of knowledge during project design and delivery. The questions were used as a basis 

to compare three environmental management projects that aimed to integrate 

knowledge from different sources in the United Kingdom, Solomon Islands and 

Australia. Comparative results indicate that integrating different types of knowledge 

is inherently complex; classification of knowledge is arbitrary; and knowledge 

integration perspectives are qualitatively very different. They argue that there is no 

single optimum approach for integrating local scientific knowledge and encourage a 
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shift in science from the development of knowledge integration products to the 

development of problem-focus, knowledge integration processes. These processes 

need to be systematic, reflective and cyclic so that multiple views and methods are 

considered in relation to an environment management problem. The results have 

implications for the way in which researchers and environmental managers undertake 

and evaluate knowledge integration projects. Knowledge integration in complex and 

it may only be feasible to develop management cases based on specific problems; one 

cannot have an approach that fits all problems. 

2.4.5.4 Integration of IK and science for hydro-meteorological disaster risk 

reduction 

Another example of knowledge integration was undertaken in coastal and small 

islands communities (Hiwasaki et al., 2004). More specifically, the study involved 

the process of integrating local and indigenous knowledge with science for hydro-

meteorological disaster risk reduction and climate change adaptation.  

Hiwasaki et al., (2014) considered that local knowledge and practices can play a 

significant role in reducing risk and improving disaster preparedness. They further 

presented their study based on the process for integrating local and indigenous 

knowledge with science for hydro-meteorological disaster risk reduction and climate 

change adaptation in coastal and small island communities in Indonesia, the 

Philippines and Timor Leste. The process involved observation, documentation, 

validation, and categorisation which can then be selected for integration with science. 

This process is unique in that it allows communities to identify knowledge that can 

be integrated with science, which could then be further disseminated for use by 

scientists, practitioners and policy makers and safeguard and valorise those that 

cannot be scientifically explained. By introducing a process that can be used in other 



27 

 

communities and countries, they hope to promote the use of local and indigenous 

knowledge to enable communities to increase their resilience against the impacts of 

climate change and disaster. 

Local knowledge has been used to devise traditional seasonal calendars, which were 

documented in research sites in Indonesia. These included the Sasil (lunar calendar) 

in Bali, the Pranoto Mongso (traditional seasonal calendar) in Central Java, the 

traditional and fisher folk‟s calendar in Lipang, the seasonal calendar in Kendahe, 

and the Keuneunong (traditional Acehnese calendar) in Aceh. Despite increasing 

efforts to document these calendars, they have yet to be officially adopted by the 

government.  

Communities have also developed ways to prevent or mitigate such hazards, and 

adapt to and prepare for them, using local materials and methods. In preparation for a 

storm, for example, local plants are used to strengthen houses such as suhay (bamboo 

rods) in the Philippines and Ai Tatan (wooden clamp to hold down the roof) in 

Timor-Leste.  

Communities take part in rituals and ceremonies based on traditional or religious 

beliefs, which instil respect for nature in all the three countries. These annual rituals 

and festivals which commemorate a patron saint of a historical figure, show 

appreciation for nature and ask for protection from hazards. When hazards do occur, 

ceremonies held to „apologise‟ to nature or to stop the hazard were documented in all 

sites in Temor-Leste.  

Religious faith and traditional beliefs play an important role in the recovery process if 

hazards turn into disasters. Islamic prayers performed in Indonesia during times of 

hazards or other troubling events include Qunut Nazilah (supplication to seek Allah‟s 
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protection from a particular disaster or tragedy) in Sayung, Puto Nasi and in Pulo 

Breuh islands, and Undungo Wanua (a Muslim ritual performed to strengthen 

communities in times of trouble). 

The process to integrate local and indigenous knowledge with science involves 

identifying, documenting and validating local and indigenous knowledge and 

integrating this knowledge with science (Shaw, 2014). 

It appears IK has a long history of linking with climate change. There is a need for 

regional specific studies to determine which knowledge and weather conditions can 

be integrated with science and whether there are modalities for inclusion of certain 

knowledge based on the changes observed after a long period. 

2.4.5.5 Integration of IK with science in Tanzania 

There are many examples of integrating IK with modern science in Tanzania. One 

such initiative was integration of indigenous knowledge with scientific seasonal 

forecasts for climate risk management in Lushoto District, in Tanzania (Mahoe et al., 

2010. This study identified and documented existing IK in weather forecasting in 

Lushoto District, Northern Tanzania, and aimed at promoting the integration of IK 

and scientific weather forecasting for climate risk management. Historical rainfall 

data was used in combination with data collected through household surveys, focus 

group discussions and key informant interviews.  

The results showed that more than half of all farmers (56%) indicated that weather 

forecasts using IK were more reliable and specific to their location compared to 

scientific forecasts. Comparison was made of the seasonal March-April-May (MAM) 

forecasts in 2012 from Tanzania Meteorological Agency (TMA), with both 

approaches predicting a normal rainy season. The IK forecasts were however more 
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reliable in the long rainy MAM season compared to the short rainy season (October-

November-December). To improve accuracy, systematic documentation of IK and 

establishment of a framework for integrating IK and TMA weather forecasting are 

needed. There is also a need to establish an information dissemination network and 

enrich weather forecasting within the District Agricultural Development 

Programmes.  

a) Integrating IK with science in HIV/AIDS in Tanzania  

One study of integration of IK with science in Tanzania was conducted in Pangani 

District. The issue was to do with traditional healers‟ response to HIV/AIDS in 

Tanzania. In Pangani District, traditional healers have treated over 2000 HIV/AIDS 

patients, using medicinal plants. Some terminally ill patients have reportedly lived 

longer by five years. The regional hospital had dedicated a ward to these healers to 

treat and counsel patients. The IK programme supported exchange of experience 

between healers, people living with AIDS and staff working with patients with 

similar groups across the country. A critical challenge was to merge local and global 

knowledge systems to effectively resolve the development challenge. To facilitate 

this process, the IK programme brokered a partnership between the Tanga AIDS 

working group of Pangani, and the US National Institute of Health to cooperate on 

the scientific validation of the efficacy of these herbal treatments (Scheinman, 2000). 

In a given complex problem therefore some aspects of the problem can be tackled by 

IK while others can be eased by scientific approaches to the problem. 
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b) Integrating IK with science as a base in climate change adaptation 

A study on IK as a base of climate change adaptation with perspectives from 

communities living along Ngono River Basin, Tanzania was conducted by Theodory 

(2014). The study unveiled the contribution of IK on climate change adaptation in 

Tanzania with specific focus on communities adjacent to Ngono River Basin. In 

particular, it identified and documented IK based practices exercised by local 

communities in response to climate change, and elucidated the centrality of 

integrating IK and scientific climate change adaptation strategies for effective 

adaptation of dilapidating climate change impacts. The fundamental argument of the 

study is that climate change impacts are not new phenomena to communities living 

adjacent to Ngono River Basin. Local observations confirmed that changes in climate 

patterns are noticeable from inconsistency in onset of the rain season, changes on 

planting calendar, recurring long drought spells, and increasing events of strong 

winds (Theodory, 2014). 

Based on these changes, local communities have generated a sophisticated body of 

knowledge regarding different changes to their environment which were obtained via 

experience and passed on from one generation to another. Despite the rich heritage of 

experiences, IK is often not sufficiently acknowledged and integrated into formal 

adaptation strategies. Under the pressure to apply blueprint approaches, IK is even 

under a bigger threat of disappearance due to vanishing of the elderly who are 

custodians of this knowledge. Theodor‟s paper uses empirical evidence from two 

districts of Muleba and Missenyi to show the relevance of IK for adaptation to future 

climate change and to explore ways to integrate it with western scientific knowledge 
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and existing government plans. The reason being that  western science dominates the 

poor community whose Ik is not fully recognized by the ruling regime. 

There is a need for further research on the body of knowledge based on local 

observations in climate change patterns and inconsistency in onset of the rainy season 

and changes in the planting calendar, drought spells and associated disasters. It would 

be important to find out how people were able to ensure sustainable livelihoods of 

their communities.  

2.4.6 Stock assessment and fisheries management 

Stock assessment is important because it allows us to determine the amount of fish in 

lake and so be able to plan how much fish can be produced and determine a timetable 

for some sub sequences fishing operations.  In this section an attempt has be made to 

assess the quantitative and possible actions for fishing operating. 

2.4.6.1 Stock assessment 

Some of the questions being asked about stocks assessment are: Why do we perform 

stock assessment? How do we assess fish stock? We perform fish assessment to get 

most benefit from fish stock in the long term (Punt et al., 2015). We need to 

maximise the catch without damaging the fish population we rely on. Stock 

assessment allows us to discover how fish populations have been affected in the past, 

and what the effects of different management decisions for instance quarters are 

likely to be in future yields. Stock assessment involves the use of various statistical 

and mathematical calculations to make quantitative predictions about the reactions of 

fish populations to alternative management choices (Walters, 1992). Two key words 

are critical in this definition: „quantitative‟ and „choices‟ (Yoshikawa et al., 2008).  
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The basic concern of stock assessment is to go beyond the obvious qualitative 

predictions that any person could make about fish populations, the need to allow fish 

to grow to a reasonable size before they are harvested, and so forth. Furthermore, it 

does not make sense to engage in the risk and often embarrassing business of 

quantitative prediction in settings where there are no management choices to be made 

in the first place, except perhaps as an aid to scientific thinking and hypothesis 

formulation. 

It is widely accepted that the fundamental purpose of fisheries management is to 

ensure sustainable production over time from fish stocks, preferably through 

regulatory and enhancement actions that promote economic and social wellbeing of 

the fisheries and industries that use the production (Plaganyi et al., 2013). To achieve 

this purpose, management authority must design, justify (political), and administer 

(enforce) a collection of restraints on fishing activities. The management authority is 

also empowered to restrain various other economic actors who might impact on the 

ecological basis for fish production (e.g. water polluters) and to engage in activities 

to enhance the basis for production (habitat improvement, hatcheries, etc). 

2.4.6.2 Use of SWOT analysis in assessing fisheries management 

One form of qualitative assessment in fisheries management is through SWOT 

analysis. SWOT analysis, which has its origin in the 1960s (Learned et al., 1965), is a 

simple yet useful planning tool to understand the strengths, weaknesses, 

opportunities, and threats, as part of a strategic planning process. In this planning 

process, various factors influencing the operational environment are diagnosed in 

detail (Kotlen, 1994). Basing on the analysis, strategic alternatives are selected in the 

light of strengths, weaknesses, threats and opportunities of the organisation as 
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determined through internal and external environment analysis (Yuksel & Dag 

deVeren 2007). 

2.4.7 Indigenous knowledge best practices and their application in fisheries 

management 

In this section an attempt has been made to identify knowledge and practices used in 

fishers management. 

Indigenous knowledge best practices in conservation of the environment in general, 

and conservation of fisheries resources in particular, has been a subject of great 

interest to conservationists. In this section an attempt has been made to discuss two 

main issues. First, there is a discussion on indigenous knowledge approaches to 

general environmental conservation using innovative approaches; secondly, an 

examination of the approaches which have been studied on ways to incorporate IK in 

fisheries management.  

2.4.7.1 Indigenous knowledge approaches to general environmental conservation 

This part describes how communities used a variety of innovative, effective and in 

some cases unique indigenous knowledge approaches to environmental conservation, 

such as shifting cultivation, mixed cropping, intercropping and transhumance. 

However, some of the approaches were peculiar to the local environments and 

cultures and could not easily be replicated elsewhere. For example, the cultivation 

techniques known as „Ngoro‟ could only have evolved in an environment like the 

Matengo Highlands in Southern Tanzania where unusually heavy rains pounded on 

the landscape destroying crops planted on hillsides (Mung‟ong‟o, 1995). Similar 

studies have been presented in a collective volume on sustainable agriculture in semi-

arid Tanzania (Boesen, 1995). Other literature of interest in this case include Kikula 

(1995), Madulu (1995), Mung‟ong‟o, (1999), and Shaw (2014). 
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The case of Matengo Highlands is very interesting. Cultivators in these highlands 

have cultivated steep slope fields for more than a century using their original soil 

conservation system. This is a two-year rotation that includes a short-term grassland 

fallow. In the first year, the grasses are cut down and the dry shoots are gathered up 

in lines forming a grid on the field that is then covered with top soil in a square. The 

ridges form the grid, thereby producing many well-ordered pits over the whole field. 

The pit can function as a buffer and controls run-off by allowing rain water to stand 

and soak.  

Although the pit may break if the precipitation of an intense rain is beyond the 

capacity of the buffer, the ridges are protected consistently because the water in the 

pit can be sufficiently led downward along the buried shoot bundles in the soil. At the 

beginning of the next rainy season, maize is grown on the ridges. Because buried 

shoots are decomposed during the rainy season releasing nutrients of the maize, 

subsurface drainage is lost. The pit functions as a small sedimentation tank until the 

pit is filled with soil. Thereafter, because the field is covered with well-grown maize, 

the surface soil is again protected from runoff, thus conserving the soil and fertility 

on steep slopes throughout the year. This area is also famous for coffee production, 

and the high cash income from coffee has economically sustained this farming 

system and the society (ibid).  

The Matengo people, believed to have lived on the steep slopes of Matengo 

Highlands since the Iron Age, designed the system to protect their farmlands against 

erosion and to trap the rapid run-off to improve the moisture content of the soil, as 

well as to conserve soil fertility by composting. 
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The „Ngoro‟ system illustrates the multipurpose function of many of the indigenous 

knowledge approaches to environmental conservation. For many of them, it is 

difficult to isolate only one function, or role, or to say where one function ends and 

another begins. For instance, many of the traditional conservation measures were also 

measures for dealing with natural disasters such as drought and floods (Boesen et al., 

1999). A conservation measure such as mixed cropping or intercropping maize with 

pumpkins, maize with potatoes, maize with beans, is not only a conservation 

measure, in that it conserves soil fertility through the benefits of crop symbiotic 

relationships such as nitrogen fixation and weed control. It also minimises the risk of 

total crop failure through hazards as it spreads the risk by having more than one crop 

variety in the field. 

The effects of indigenous knowledge and conservation measures and technologies 

also tend to pervade the entire environment. For instance, in many of the 

communities, certain forests were protected as shrines to be used for worship and 

other rituals (Mgumia & Oba, 2003). Such protected areas in fact ended up having 

multi-role functions as they also influenced other elements of the environment, like 

biodiversity, forest conservation, land use and management. Because of this 

interconnectedness and cross-cutting nature of indigenous knowledge it is convenient 

to describe the different indigenous knowledge measures for environmental 

conservation regardless of their intended or perceived purpose and examine how they 

relate to all areas of conservation, including land management, forest management, 

wetlands management, fisheries management and biodiversity conservation. 
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2.4.7.2 Incorporation of indigenous knowledge in fisheries management 

Despite the increasing trend worldwide of integrating indigenous and scientific 

knowledge in natural resource management, there has been considerable stock taking 

of literature on lessons learned from bringing indigenous knowledge and science 

together and the implications for maintaining and building socio-ecological system 

resilience (Bohensky & Maru 2011).  

More than a decade ago, Nadasty (1999) criticised the project of integration of 

traditional knowledge and science for what he saw as its flawed central assumption. 

The cultural beliefs and practices referred to as „traditional knowledge‟ conform to 

western conceptions about knowledge integration. Nadasty‟s elaboration is too often 

viewed mainly as a technical problem, ignoring the role of power relations between 

indigenous people and the state and ultimately creating products that serve scientists 

and the state rather than indigenous knowledge holders. More recently, other scholars 

have resisted integration because some forms of integration can have unintended and 

undesired consequences (Fox et al., 2005). 

Fishing in the wild waters is a skilful technique which has developed over time from 

the crude traditional methods of using hands, feet, woods, and bones and later on 

spears and modern hooks and fishing nets (Opondo, 2011). Modern fisher folks 

equipped with electronic fish finders, predetermine fish abundance in the fishing 

grounds before deploying their fishing gears. Our forefathers too knew in their own 

ways how to predict fish abundance, the knowledge of which can still be traced to a 

few descending fisher folks. The African ways of knowing are grounded in the 

indigenous African cultural traditions, history and ecology (Ngara, 2007). While 

modern systems which use sonar as fish finders, Global Positioning Systems (GPS) 
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for position location and weather station reports to determine the conditions in the 

sea, all this equipment is affected by the environmental conditions and other factors 

which render the information generated questionable and unreliable. All the same, the 

indigenous systems prevail and are sufficiently accurate. 

In African systems, the pedagogy of vocational skills showed the youth being 

apprenticed to skilled masters of healing arts, blacksmithing, midwifery, pottery, 

craftwork (Sekamwa, 1997). Fishing was considered to be a unique vocation, given 

the environment in which it operated and the engagement of only a few members of a 

community, that it only attracted the brave and the determined youth; unlike other 

vocations where almost every member of the society constituted a tutor/teacher. The 

foregone reasons meant that the teachers for fishing vocation were few and not easily 

accessible unless followed in the wild waters. This, therefore, obviously might have 

called for some kind of physical qualities and interest of the learners. The fact that 

fishing is a kind of production learning might have motivated the learners as the fish 

caught in the process would be used for food or battered for some other goods and 

services in the community. 

2.4.8 Fisheries legislation 

An Act to regulate fishing and the fishing industry and aqua- culture development in 

the Republic of Tanzania was passed in the year 2003. The Act which consists of 59 

sections is divided into the following 10 parts: Preliminary provisions, 

Administration, Development of the fishing industry, Aqua- culture development,  

Management of the fishing industry, Fish quality management standards, 

Enforcement, Offences and penalties,  and General provisions. 
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According to fisheries regulations beach management Unit (BMU) may associate 

with other BMUs and co-management structures to form higher level BMUs for the 

purposes of fisheries planning, management and development. The summary of 

Fisheries Act, 2003 is attached as Appendix 1. 

2.4.9 Knowledge gap 

If fishers and their knowledge are to be effectively and fairly recognised in fisheries 

science and management, there is an obvious need for more collaboration and 

increased mutual understanding between fishers, natural and social scientists. For this 

reason, we need to engage both natural and social scientists in determining important 

gaps between social and natural scientists with regard to issues of knowledge 

creation, the value of local knowledge, and how local knowledge can most 

appropriately be used by fishers and outsiders alike. This study has endeavoured to 

examine ways of narrowing these gaps and broadening the scope for future dialogue 

and collaboration.  

2.4.10 Conceptual framework 

The conceptual framework for the study illustrates the interrelationship between 

independent, intermediate, and dependent variables in both indigenous knowledge 

practices and modern fisheries management (see Figure 1). 

Traditional taboos, rituals and traditions lead to enhanced growth of juvenile fish and 

improved biodiversity, enhanced livelihood and poverty reduction. Traditional 

fishing vessels, fishing gear, spears and associated cultural beliefs catch few fish 

which enhance growth of juvenile fish; nevertheless, poisonous traps and small size 

fishing nets cause loss of fish resources due to unselective destruction. This practice 

causes loss of biodiversity, and leads to decline in livelihood and poverty. 
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In modern fisheries, use of motorised boats, large  boats with large crew, use of small 

size nets cause pollution due to accidental oil spills and use of poison. This practice 

causes loss of fish resources due to unselective destruction which causes loss of 

biodiversity, decline in livelihood, and increase in poverty. 

Natural resources policies, if implemented properly, can enhance growth of juveniles 

and improve fish resources and biodiversity which can enhance livelihood education 

and create awareness. Proper management and protection and efforts by government 

and NGOs can improve knowledge on conservation. The international fish market 

and negative incentives in the form of corruption can lead to high fish off take and 

eventually to degradation of fish resources. Eventually, this chain will lead to 

deprivation of livelihood and poverty. Socio-economic transformation may trigger 

production of land to diversify the economy of the community. A diversified 

economy may lead to low fish off take and enhanced growth of juvenile fish, 

improved fish resources, enhanced livelihood and poverty reduction. 
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Figure2.1:Conceptual Framework 
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CHAPTER THREE 

METHODOLOGY 

3.1 Overview  

In the preceding chapters an attempt has been made to provide the theoretical and 

conceptual framework of the study. The theoretical framework presents a case on the 

need to preserve juvenile fish and promote design models for conserving fish rather 

than legislation. While the conceptual framework discusses empirical ways in which 

indigenous and western scientific knowledge regimes could be integrated to enhance 

contemporary fisheries resources.  

This chapter comprises three main parts. It describes the criteria used for its selection 

and the study area. The second part describes the background to the study area and 

the third part is research design. 

3.2 Study area - selection and criteria 

The major rationale for selecting this study area of Kayenze is that it is the hub of 

fishing activities in Ilemela District and beyond. It serves over 15 fish landing sites to 

the west and east of Kayenze fish landing site as well as islands offshore. Kayenze 

has a Beach Management Unit (BMU) whose representatives come from the islands 

off Kayenze Gulf and along landing sites east and west of Kayenze Beach. Another 

reason for selecting the study area is its proximity of Kayenze and Speke Gulfs which 

are some of the richest fishing grounds in Lake Victoria Basin (Figure 3). Kayenze 

and Speke gulfs are rich in food resources largely due to the configuration of the 

coast of the lake and partly due to lake currents circulating in those areas. 
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3.3 Background of the study area 

3.3.1 Location  

The study was carried out in Kayenze Ward Ilemela District, 30km north of Mwanza 

City Mwanza Region, along the shores of Lake Victoria, west of Speke Gulf. 

Kayenze is comprised of Iseni and Madukani sub- villages. The area is covered by 

poor sandy soils rising up to a number of inselbergs (Figure 2). 

 

Figure3.1: Study location 

Source:  Fieldwork  

3.3.2 Ethnic groups 

Apart from the Sukuma, other ethnic groups living along the shores of Lake Victoria 

are the Zinza, Itaya, Sumbura, Nyamwezi, Luo, Kurya and Kerewe. Being a shared 

lake, there are also other tribes from Uganda and Kenya who encroach into the 

Tanzanian side to engage in  fishing activities . The Sukuma dominate, constituting 

over 90% of the population on the Tanzanian side of the lake. The study area has a 
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long history of habitation even though little had been written about it before 1800 

(Heijnen, 1968). Written records show the occurrence of Kageye historical site, 

showing the visit of Arab traders and White Fathers Missionaries and British the 

explorer, Speke. Kenny (2010) reports on trade of iron, canoes, and foodstuffs, with 

other people around the lake. This trade, which included slavery, appears to have 

been in full swing in the nineteenth century. Kenny (2010) 

3.3.3 Population 

The 2012 census report recorded the population of Kayenze to be 8,564.  In the sub 

wards of Iseni and Madukani, Madukani settlements are somehow crowded with fish 

and non-fish related activities while Iseni comprises of farming and grazing areas. 

3.3.4 Economic activities 

Despite the presence of fishing activities in the study area, there are considerable 

agricultural, grazing and other non-fishing activities. Agriculture is characterised by 

small plots, absence of fertilisers and pesticides, use of simple tools and production at 

subsistence levels (Flynn, 2001). Major crops include maize, pineapples, millet, 

sweet potatoes, sunflower, groundnuts, cassava, bananas, rice, and vegetables. Most 

of the cultivation is done using the hand hoe, and only a few farmers use oven-drawn 

ploughs. The main livestock in the area is cattle, with some goats and sheep. 

The survey shows that fishing occupies about 40% of the residents‟ livelihood 

activities. The most popular fish types that are in the market today include Lates 

nilotica (Sangara), Tilapia nilotica (Sato), Schilbe mystus (nembe), Haptochromis 

mubilus (furu) and a type locally known as gobegobe (See figure 3a and b) 
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The pattern of inflow of fish from the three main sources and output factors for 

Kayenze are illustrated in Figure 3.2. It is however, reported that fish is collected 

from 15 different locations.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.2 :Pattern of inflow and output factors in fisheries at Kayenze 

Source: BMU Kayenze, 2015 

 

Figure 3.2 shows inflow and outflow factors in the fishing activities in the Kayenze 

fish catchment area. Kayenze Beach Landing Site is one of the largest fish landing 

sites in, Lake Victoria. Fish caught from five main islands of Ukerewe, Kweru, 

Nyafuba, Bezi and Tefa are landed at Kayenze Beach Landing Site. Also, all fish 
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from small Beach Landing Sites to the west and east of Kayenze Beach Landing Site 

are gathered at Kayenze  Beach Landing Site. 

The outputs comprise fish processing in Kayenze, fish processing in Mwanza City 

and raw fish from communities. All these fish lots are either sold in the local market 

in Kayenze or airlifted from Mwanza or transported by cold chain links through 

Nairobi, to markets outside the region.  

The other significant economic activity that takes place in Kayenze Village is 

agriculture, involving the growing of paddy, cassava, maize and sweet potatoes. 

Formerly, people were engaged in fishing and livestock keeping activities much more 

than in agriculture, but recent changes in the ecology of Lake Victoria caused by 

pollution has resulted in scarcity of fish in the lake (Sitoki et al., 2010), hence 

redirecting other potential fishermen to other economic undertakings such as 

agricultural activities. 

Other economic activities carried out in the area are employment and business. The 

most prominent social services in the study villages are primary schools and health 

centres. There are two primary schools: Sangabuye Primary School and Kayenze 

Primary School. Pupils walk to school and back while some of them ride bicycles. 

There is one dispensary located in Sangabuye serving both Sangabuye and Kayenze 

villages, which is the first level of health care facility in the area. Its strategic location 

helps to ensure that health problems are taken care of in Sangabuye Ward. Mother 

and child health care services are also attached to the dispensary. In addition to the 

health services, in Kayenze Village there are several drug stores.  



46 

 

3.3.5 Communication and infrastructure 

Kayenze Village is accessed by all-weather roads, with bridges constructed using 

wood and high-grade concrete. The bridges are capable of sustaining up to 8 tonnes 

of weight as recommended by Tanzania National Roads Agency (TANROADS). 

Both areas are well connected with Vodacom and Airtel networks. The phones used 

are charged using private solar power facilities and generators. 

3.3.6 Energy and water supply 

Kayenze Ward is connected to the national electricity power grid. People in the area 

use firewood obtained in the surrounding environment for cooking. Water for 

domestic use is obtained from the lake, water wells and seasonal streams  

3.3.7 Physical environment 

3.3.7.1 Geology 

The Lake Victoria Basin is situated between the eastern and western branches of the 

East African Rift System (EARS) between the borders of Kenya, Uganda and 

Tanzania The areas of the basin have been a focus of deposition since the pre-

Cambrian, although the basin has probably assumed various configurations since that 

time. ( Ring, 2014).  

The presence of pre-Cambrian through tertian volcanic sequences in the western 

branch of the EARS suggests several episodes of doming in the western Branch and 

subsequent poundings of Lake Victoria Basin. Pre-Cambrian, lower karoo, and 

tertiary sediments surround, and continue under, the present Lake Victoria. The 

predominant controls on the formation of Lake Victoria Basin are tectonic uplift with 

associated rifting around the craton margins, and inter-section among a series of NW-
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trending strike slip faults which transect the craton 

(www.tanzania.go.tz/Mwanza/zones.htm). 

3.3.7.2 Physical features 

The average altitude of the study area is 1200m above sea level. The area is 

characterised by gently undulating granites and granodionite physiography with 

isolated hill masses and rock inselbergs. Prominent hills include Nyashuba Hill 

(1290m) south of Sangabuye, Kisabo Hill (1273m), Kilino Hill (1319m), and Lwashi 

Hill (1232m) west of Sangabuye. The drainage pattern indicates that Nyafla and 

Sangabuye streams flow into Lake Victoria. 

3.3.7.3 Soils 

The study area is characterised by well-drained sandy loamy soils generated from 

course grained cretaceous. There are three major soil types: sandy soils derived from 

granite, red loams derived from limestone, and black clay soils rich in organic matter 

from vegetation. Simple ways to determine soil type Feel test- Rub some moist soil 

between fingers, Sand feels gritty, Silt feels smooth, Clays feel sticky. 

 (Mgumia & Oba, 2003). The first group of soils is only of moderate natural fertility 

and steadily deteriorates under conditions of continuous cultivation. The second and 

third groups of soils are of very much higher agricultural potential but tend to be 

found in areas of low rainfall. ( world agro forestry centre 2006) 

Most of the human population lives on sandy soils. In the past, soil fertility was 

restored through fallowing but with increasing population pressure this is no longer 

practical in many areas in the region (personal experience). In consequence, there has 

been a decline in soil pH, in organic matter content and in nutrient status (Sitoki et 

al., 2010). Generally, once soils have been overworked they tend to respond less and 

http://www.tanzania.go.tz/Mwanza/zones.htm
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less to inorganic fertiliser. Soil exhaustion probably accounts for most of the decline 

in cotton yields and the limited impact of inorganic fertiliser 

(www.tanzania.go.tz/Mwanza/zones.htm). Low agricultural production may have 

contributed to the rush for fisheries and non-fisheries activities. 

3.3.7.4 Climate 

The study area experiences more or less the same climatic conditions as those of 

Mwanza area (Timiza, 2011). It experiences a bimodal rainfall pattern, the short rains 

falling between October and December and the long rains from March to May.  There 

is a dry spell from January to end of February. In this period many community 

members are engaged in fisheries. Frequently, the rains in the region are of erratic 

nature. 

3.3.7.5 Vegetation 

The case study areas like the rest of Mwanza Region have lost most of their 

vegetation cover through extensive clearing of woodlands for agricultural production, 

eradication of tsetse flies to pave way for livestock grazing and cutting of trees for 

timber, poles and firewood (Timiza, 2011). Cutting of trees without replenishment 

has led to the destruction of woodlands leaving bare hills and isolated shade trees. 

Low cover of natural vegetation in Kayenze has led to acute shortage of forest 

products and environmental degradation, particularly soil erosion. Destruction of 

woodlands in some water catchment areas has resulted in drying up of wells during 

the dry season. Some of the once streams feeding into Lake Victoria are now 

seasonal or swamps. During the rainy season loose soil is eroded and streams feeding 

into Lake Victoria are loaded with sediment. This situation affects the life of fish in 

the lake by impeding visibility, and oxygen content is lowered and this may lead to 

http://www.tanzania.go.tz/Mwanza/zones.htm).%20Low
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death of fish (Kudhonania & Chitamebwa, 1995). Destruction of vegetation has also 

led to destruction of habitats for fish breeding and also exposure of some fish species 

to carnivore fish and so posing a threat to loss of biodiversity. 

3.4 Research design  

The study employed mixed methods comprising quantitative and qualitative methods. 

A preliminary visit to the study site was made in March 2014, during which time 

informal discussions with the target population were held to help build rapport with 

the potential study respondents, and to pre-test the questionnaires for wording clarity 

and comprehensiveness. The data collection took place from June 2014, through to 

October 2015. 

The quantitative methods utilized questionnaires: The first type of questionnaire was 

used to collect household information on fishers. The household questionnaire 

comprised mainly questions to do with general fishers characteristics, household 

composition, fishers ownership of fishing gadgets, fishing vessels, sources of income 

and expenditure, as well as access to social services. 

The second type of questionnaire was used to collect information from fisheries 

practitioners: the youth, adults and elders. The questions were based on research 

objectives, and questions from each objective. The questions were divided into four 

major parts. Part one comprised questions on activities involved in fisheries 

management such as taboos, fish habitats, fishing gear, fishing vessels; and the 

seasonal calendar from Kayenze beach landing site across land use areas, to 

determine land resources and types of land use. 
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The qualitative methods comprised focus Group Discussions (FGD) and interviews 

of key informants see Appendix 2. There were five (FGD). The first FGD took part in 

transect walks and discussions, the second FGD comprised personnel from beach 

management unit (BMU). The other groups comprised a group for youth, adults and 

elders. FGD for BMU had the set of questions centred on management and 

governance matters in fisheries. 

Their questions were drawn from a survey questionnaire for fisheries practitioners 

(youth, adults and elders). The other instrument comprised selected questions for key 

informants see Appendix 3. 

The FGD method is appropriate for this type of study. It sets up the assumption that 

people‟s stories about indigenous knowledge are important. They can tell us 

something useful as stories are social products. For example, Opondo (2011) argues 

that the use of oral sources of data is of paramount importance in Africa history for 

two reasons. First, due to high levels of illiteracy the majority of Africans did not 

keep written records; and second, oral sources allow us insight into the history of 

ordinary people around the lake who have been marginalised and do not really have a 

voice in the official record. Opondo (2011) further refers to Ogot‟s pioneering work 

on the Luo in 1965, where oral tradition enabled the reconstruction of the Luo 

history. Ogot (1967) for example points out that among the Luo, time is measured by 

important events in society such as their migration from Sudan in 1470s. The Luo 

also relied on generations and seasons such as dry, wet and floody seasons, as well 

past and measure chronology. Opondo (2011) argues that written sources tended to 

reflect the views of the powerful in society.  
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Oral sources, on the other hand, tell us more about the experiences and lives of the 

ordinary people thus enabling the voice of the voiceless to be heard. According to 

Cohen (1995), the oral history approach emphasises the possibility of reconstructing 

the past from the first hand oral testimonies and traditions from a vast array of people 

who are the inheritors of the pre-colonial past.  

However, Uzoigwe (2004) points out major weaknesses of oral sources like inability 

to provide dates for events in the remote past. Another challenge is interpretation of 

oral traditions, which may close or hide the meanings of the past. Despite these 

challenges the oral traditions give us many answers to issues which the other methods 

fail. 

3.4.1 Sampling and sample size 

The sampling frame for Kayenze was obtained from the National Statistics Office 

lists of households for the 2012 population and household census. The sampling 

frame for Kayenze Village had 1,213 households on its list. A systematically selected 

sample of 121 households was drawn from this frame. The sample of 10% was found 

to be a fair representation to reveal the full range or nearly full range of potentially 

important respondents as proposed by Tunis (1988). 

 In order to determine the interval for selecting households for the sample, a formula 

K=N/n as proposed by Burn‟s (1994) was used where K is the sampling interval; N is 

the total number of households in Kayenze Village; while n is the sample size. For 

this sample, n = 121, K=N/n = 10. Since K is 10, therefore every 10
th

 household from 

the list was selected. The first household was randomly selected from the first three 

households on the list. 
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Out of 121 households, and at an average of 5 people per household, the population 

came to about 605. However the actual working number on the ground came to 419. 

This number was considered adequate for a case study of this nature. Ritchie, Lewis 

and Elam (2003) provide reasons in support of such a sample. They argue that there 

is a point of diminishing return to a qualitative sample – as the study goes on more 

data does not necessarily lead to more information. This is because one occurrence of 

a piece of data, or a code, is all that is necessary to ensure that it becomes part of the 

analysis framework. Frequencies are rarely important in qualitative research, as one 

occurrence of the data is potentially as useful as many in understanding the process 

behind a topic. This is because qualitative research is concerned with meaning and 

not making generalised hypothesis statements as argued by Crouch and Mackenzie 

(2006). 

3.4.2 Data collection methods 

In this study, both quantitative and qualitative data were collected. The quantitative 

approach was designed mainly to gather quantitative information to provide a general 

understanding of fishers households in terms of household composition, education 

level, occupation and income. 

Qualitative data was also collected to get a deeper understanding of fishing practices, 

compliance with the law and impact of non-compliance. For this purpose, different 

methods and tools were used, such as mapping, seasonal calendar, SWOT Matrix, 

semi-structured interviews and checklists. After the Participatory Rural Appraisal 

(PRA) exercises and household survey, the research identified the main issues that 

needed to be studied further. The researcher conducted focus group discussions and 

in-depth interviews with fishers and fisheries officers of the Beach Management Unit 
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in Kayenze. In total, five focus group discussions were carried out consisting of one 

group which also took part in a transect walk along the coast and 3km inland from 

Kayenze beach landing site. After transect walk they formed a FGD to discuss issues 

the saw in the transferred walk. There was another group from Kayenze BMU, and 

three groups each comprising  youths [age 15-35] adults [age 36-64] and elders (age 

over 65 years].(NBS , 2014) 

Besides, in-depth interviews of 12 key informants were conducted including three 

experienced fishers, four retired village enumerators and transcribers were used to 

guide discussions but also recorded and transcribed the recordings chairpersons and 

five traditional healers and herbalists. 

3.4.3 Data analysis  

The data were stored in a personal computer for subsequent analyses. Using 

Statistical Packages for Social Sciences (SPSS), various analyses were performed. 

Descriptive analyses were used to calculate  Mean and Standard error (M ± SE). Also 

Percentages and frequency of the demographic information, including fishers gender, 

age of individual respondents, merital status, origin of   respondents and household 

income were calculated using the same package. For all statistics, p ˂ 0.05 was 

considered significant. In addition, studentized t test were used to compare means of 

household incomes within and between sub-wards. Multinomial regression analysis 

was used to determine the variables which were important in explaining amount of 

variation among respondents on issues partaining to: 

Knowledge on identification of plant and animal resources for fishing activities, 

Attitudes towards conservation of fish resources and their habitats and  Skills of 

respondents on making and/or repairing the fishing gadgets. 
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For geospartial data collected using hand held GPS were analysed using GIS 

Software called Arc GIS and Google Earth program. Land use resource maps and 

transect walks. FGD data was analysed by takung gorups censusus on issues also, key 

isuses emerging during discusiosns were recored takujng names and / or titles, time 

they said and place. Incertian cases, taltiers were recored and formed propantious and 

percentages owul d be presented.  
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CHAPTER FOUR 

RESULTS AND DISCUSSION 

4.1 Overview 

Before embarking on discussion of results of the study, it was found desirable to 

examine socio- demographic characteristics of the respondents. Such results are 

important in contexualizing the indigenous knowledge. 

4.1.1 Socio-demographic characteristics 

Overall in the survey area (43.20%,) were male and 56.80%, were female. In addition 

respondents comprised youth (18-44years); adults (45-59 years) and elders of the age 

60 years and above. Other social-demographic characteristics are described in 

subsequent sections below 

4.1.2  Income of the respondents 

The income of the respondents were studied and analysed. Overall mean monthly 

income at Kayenze ward was Tsh 31037.16 ± 3103.72 with the standard error of 

1115.73 The overall mean montly income significantly differed among individuals at 

Kayenze ward (Overall: t = 10.091, df = 417, p = 0).  Also it is the same scenerion 

when the mean income of two sub-wards were compared (between the two sub-

wards: t = 2.297, df = 416, p = 0.022). 

 4.1.3 Education Level 

Overall, the majority of residents in the study area have completed primary school 

education and were not permanently employed.  There are few (8.1%, n = 419) who 

completed secondary school education and the rest (25.8%, ) have informal 

education. 
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4.1.4 Marital status 

About 47.5% of the total respondents in the study area  were single. This mean figure 

is obtained from the average of 44% and 55% respondents from Iseni and Madukani 

respectively. About 33.0% of the total respondents were couples from mean figures 

of 35% and 31% in Iseni and Madukani. The remaining 19.5% were widowed from 

mean figures of 21% and 18% respectively.  

4.1.5 Employment status 

Over 95.0%, of the respondents in the study area were employed in informal sectors 

such as farming, livestock keeping, fishing and small business. Only a small portion 

(5.0%) was employed in social service sectors such as education, health and 

communication.  

4.1.6 Mean household size 

The mean size of the household in the study area was 5.6±0.13 in Iseni and 4.2 ±0.12 

in Madukani. Most of the households had dependents who are children younger than 

18 years and adults older than 64 years. The dependents comprised about half of the 

household members. Nearly one third of the household were managed  by females.  

4.2 Indigenous knowledge, attitudes and skills  in fisheries management  

4.2.1 Indigneous knowledge in fisheries management 

The knowledge of local communities in identifying plants and animals resources used 

in fisheries management along the gradient of distance from Kayenze beach to three 

kilometers inland ranged from 60% to 100% .Plant and animal species identified and 

their uses are summarized in Table 2. 
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Table 4.1 : Plant and animal species and their uses in fisheries management as 

revealed by respendents along the gradient of distance from Lake Victoria 

Category Common name Scientif

ic 

name 

Uses % of 

respondents 

(n = 419) 

Score of 

abundanc

e * 

Plant  

Species 

Acacia Acacia 

albida 

 

 

 

Firewood for smoking fish, boat 

making charcoal, fishing boat 

making charcoal fishing hats 

during trays other uses include 

beehive making, nutrition for 

plants due to rich seeds and 

constant interaction with animals 

(urine under trees) 

100 15 

Baobab Adanso

nia 

digitata 

Bark of the tree is used to make 

ropes and fish drying trays 

attracts honey bees.  

60 12 

Mahogany  

Pteroc

arpus 

angole

nsis 

Dugout canoe;  firewood for 

smoking fish, boat making 

charcoal, fishing boat making 

charcoal fishing hats during trays 

provides fist class timber. 

60 10 

Sisal Agave 

siselan

a  

Making ropes boundaries  71 25 

Desert date Balanit

es 

aegypti

aca 

Fire wood for smoking seasoning 

fish; boat making charcoal;  

80 14 
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Minyaa Euphor

bia 

tirucall

i 

Latex from which used is used to 

poison fish. 

76 60 

Animal 

species 

Earthworms Lumbri

cus 

terristri

s 

Bait for fish 80 35 

Dragon flies 

(Lervae) 

Brachy

themis 

imparti

ta and 

Clarias 

bait 

Bait for fish  76 45 

     

*Score of abundance based on land cover: 1-10 = rarest/over exhausted, 11-20 = 

rarer/exhausted, 21-30 = rare/over used, 31- 40 = low abundant, 41-50 = abundant, 

51-60 more abundant, 61+ = most abundant. 

The results presented in Table 4 show that the community in Kayenze have 

knowledge of various plant and animal resources and their use in fisheries 

management. In addition, they were able to score the levels of abundance of each 

species that are directly used in fishing operation. This observation supports similar 

observation reported elsewhere (Semrau et al., 2013). Not only resources in 

terrestrial were revealed but also the location of fish stock inside the lake. During 

FGDs with members of the  BMU the majority of participants (87.7%, n = 120) 

revealed that some fisher folks were able to provid the exact locations of the 

resources in the specified habitats. Ability to locate exactly zones where the certain 



59 

 

species of fish is found may relate to how the communities utilize those specific 

zones during the fishing operation. For example, majority 67% respondents , based 

on this knowledge, explained that catfish would be found mainly in open water and 

along  the river. This claim is in agreement with other studies conducted elsewhere 

by Hipwel (1990) who claim that local people provide remarkably accurate 

diachronic data for particular locallities and specific stocks of animals and plants 

because their understanding has often been built over many centuries of systematic 

observations, where as conventional science is comparatively new. In Hawaii, the 

natives traditionally consult  nature so that fishing is practiced at times and places 

and with gear that causes minimum disruption of natural biological and ecological 

proccessed (Poepoe et al.,  2001 ).  

The ability to locate a resource and be able to use it sustainably suggests that the 

community understudy have acquired knowledge and skills for sustainable utilization 

of resources.  Similarly the seasonal calendar  especially during Ndagu Kuhengelwa  

experiences fishers are able to determine the location of fish, For instance, Semrau et 

al. (2013) urgue that being able to predict where fish is to be found in time and space 

is probably the most important knowledge for a fisherman, from experience of their 

own and where and when certain species of fish will probably turn up. They have 

developed causal explanations and theories about what goes on below the surface of 

the sea. They also have to learn about the landscape on the sea bottom. The elder 

fisherman, who learned this before the time of the sonar (sonar is a modern facility 

used in modern fishery to locate where fish are below the water column), have made 

great efforts to memorize this kind of data systematically. They possess “a mental 

map” of the bottom with a large number of fishing spots as noted by Parie (1957). A 

fishing spot is memorized by drawing two imaginary lines between some visual parts 
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of the landscape such as islands, mountains and/or mountain capes in such a  way 

that the two lines cross each other allow to locate the fishing spot. This approach is 

referred to as triangulation (Eythorsson, 1993).  

In addition to questionaire survey and FGD, a transect walk was applied to identify 

along the route the land use pattern. Figure 4.1 summarizes the resources along the 

route through which transect walk took place and specific location of resources and 

land use along the lake shore. 

 

 

Distance (0  -  

450m) 

(450 - 

920m) 

(920-1,610m) (1,610-2,356m) 

Soil: Sandy Sandy Sandy Sandy Sandy 

Activities: dry 

fishing 

Vegeta

ble 

Vegetati

on 

Fish drying Vegetables/paddy 

Settlements: 

sparce 

Non Non Sparce Non 

Services: non Shops Shops Shops Non 

Suitable for  Vegeta Vegetab Fruits Some land 
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fruits ble les 

Inadequate 

land  

Scatter

ed 

settlem

ent 

Over 

populati

on 

Overpopulation Water logging 

Vegetation: 

scattered 

Grass Grass Riverine vegetation Grass/scrub 

Figure 4. 1: Relative land relief and spatial distribution of resources along the 

coastal area as recorded during transect walks 

 Source: Map adapted from Google earth 

Through transect walk a selected team of 12 Kayenze community members was able 

to identify various land resources and land use for different activities related to 

fisheries. Further analysis of resources was done in land from Kayenze beach landing 

site some 3km (see Figure 4.2). However, information gathered during the transect 

walk was further analysed to show land use along the beach as summarized in figure 

6. 
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Distance 0 – 300m 300-1090 m 1090-1875m 

Soil Sandy, Sandy soil Sandy loam Loam soil 

Activities Horticulture Horticulture, paddy, 

vegetables 

Horticulture, paddy 

Settlement Dense settlement Sparse Scattered settlements 

Services Shops Scattered shops - 

Opportunities Fruit 

trees,(Mangoes, 

Pawpaws) 

Fertile land Scattered Trees,  

Obstacles Densely 

population 

Scarcity of land Scarcity of land 

Vegetation Trees and bushes Isolated trees Wooded grassland 

Figure 4.2 : Relative land use and spatial distribution of ( 3 km) From Kayenze 

fish landing site as observed during transect walks. 

Source: Map adapted from Google earth 
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Furthermore, in order to obtain general spatial distribution of land use a participatory 

mapping exercise was carried out by a team of 12 members who also were engaged 

in FGD to determine the amount  of land for farming, grazing, and fishing activities, 

settlements and vegetation. Also a simple soil test was carried out to determine soil 

types along the coast and inland (See a simple way to test sil type below   

http//www.ext.colostate.ed/mg/ar dennotes/214htm )   

The result is presented on a map on Figure 4.3. The entire study area is 

approximately 120,498.65 acres. Distribution of Land use in Kayenze ward is 

presented on Figure 7. 

 

Figure 4.3:  Map of Kayenze showing Land use distribution 

 

Further analysis of land use proportion (presented as percentage) at Kayenze ward is 

summarized in Figure 8.  The large proportion of the total area is used for farming 
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activities while the area set for constructing shopping centers taking the least portion. 

Areas for settlement and grazing have more or less same portion, suggesting that 

despite the fact that the communities engage in fishing and farming, large proportion 

of people engage in livestock raring. This further suggest that the communities along 

the lake share are not pure fishermen, large proportion do mix agricultural activities 

with fishery. Similar observation is reported elsewhere (Awange and Ong‟ang‟a, 

2006).  

 

Figure 4.4 :Percentage of land use in Kayenze Ward 

Source: Field work 

4.2.2 Abundancy of fish species in Lake Victoria based on the respondents 

view 

Among several questions that were posed to the respondents during the interview 

from the created list of common fish species known to communities required them to 

suggest which ones are abundant in the study area. All respondents (n = 419) 

answered this question with varying levels of score (Table 5). Majority 18 claimed 

that the most abundant fish species were Tilapia (88.1%), followed by Chatabao 

(67.8). The most rarest fish species was Claris moss ambicus (Mumi). Introduction of 

Nile perch in 1950s and its population explotion in 1970s and 1980s is claimed to 
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cause the decline in population of several fish species due direct predation of large 

and small fishes and also to destroy their breeding sites (Ogutu-Ohwayo, 1990).  

Reappearance of some species has been observed after introduction of fish processing 

factories, which demanded large supply of nile perch for export (Onyango Paul, 2012 

personal communication). Mumi which is thriving well in both river mouths and in 

most wetlands are claimed to have been overeploited due to its delicacy and also due 

to destruction of natural habitats like riverine forests and wetlands. Industrial 

pollution might be responsible also, although we currently lack data to support this. 

However, elsewhere this has been reported (Ogutu-Ohwayo 1990). 

Table 4.2:  List of common fish found in Lake Victoria and their score of 

abundance as claimed by the respondents (N= 419). 

Sn Type of fish Percentage  

1 Naplochromis Nubilus (Fum) 43.0% 

2 Gobegobe 54.9% 

3 Alestes Sandem (Soga) 58.8% 

4 Labeo Victorianus 19.3% 

5 Chatabao 67.8% 

6 Batropins desressisostris (Nembe) 21.8% 

7 Claris moss ambicus (Mumi) 12.9% 

8 Synodontis afrofischem (Ngere) 66.8% 

9 Tilapia niloticus (Sato) 88.1% 

10 Synodontis Victoria (Jogogo) 62.8% 

11 Potopterus aethepicus (Kamongo) 62.3% 

12 Nile perch  46.8% 
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 The percetnages do nto add up to 100% as respondents ansured each the question 

independently. 

4.2.3 Fishers attitudes towards conservation of fish and fish habitats  

The term attitude in this study is referred to as negative when an unfavourable act is 

done and positive attitude is when opposite is true. Overall, 12 youth, 12 adults and 

12 elders were interviewed independently in FGD to give their opinion on issues 

related to conservation of juvenile fish. This question was posed to test their attitude 

towards sustainable conservation of fish resources using juvenile fish as the centre of 

future stable population in the lake.  

In the first group of youth, 58.3% revealed that fishers in Kayenze have positive 

attitudes towards sustainable juvenile conservation, 25% do not care for juvenile but 

16.7% were indifferent.   

However, when a group of adults were interviewed, the majority were positive, while 

a few of them were negative. There were no respondents whose altitude were 

indifference.  

The last group of elders had similar attitude as for adults whereas 91.7% suggests that 

the fishermen consider the conservation of juvenile. One of them further narrated “If 

stupid were we, there would not be any fish to fish today. We cared and would have 

to care for the survival of all types of fishes in lake Victoria, failure of which no food 

for our children and grand children in the future.” Few in the elders group were 

indifference (8.3,).   

The finding suggests that positive attitude correlates with age (Pearson Correlation, r 

= 0.921, p = 0.00, ). The observation tends to suggests that the adult and elders being 
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engaged in fishing activities have acquired knowledge for resource conservation and 

hence have positive attitude. This observation is in agreement with similar 

observation reported elsewhere (Braga et al., 2017).   

4.2.4 Skills used in making and repairing fishing gadgets  

In this study a skill is regarded as ability to make or repair a gadget or a tool or train 

other people to be able to do so. There are a number of trades engaged in iron and tin      

smithy, wood works and welding used in making and repair boats and fishing 

gadgets. Identified skills which are commonly used in making boats, nets and traps; 

repair boats and fishing nets in Kayenze fisheries industry were obtained from 

observations in the field and recordings of FGDs and opinions of key informants. 

Overall, 95% of respondents interviewed respondents to a question that requires them 

to suggest different skills the communities including themselves have on making and 

repairing fishing gadgets. Of these 95%, 42% claimed that they are able to make 

boats and repairer them while the remaining 58% claimed to know somebody who 

makes and repair boat. In the FGD sessions, the members suggested different skills as 

summarized in Table 4.  
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Table 4.3: Identified skills for making and repair of boats and nets 

  Youth (n=12) Adults  (n=12) Elders  (n=12) 

Making Canoes 

 Welding 

 Carpenter 

 Making ropes 

 

41.7% 

33.3% 

25% 

 

16.7% 

58.3% 

50% 

 

8.3% 

75% 

66.7% 

Repair of fishing gadgets 

 Making baskets 

 Weaving 

 Knitting 

25% 

33.3% 

33.3% 

50% 

50% 

41.7% 

75% 

75% 

50% 

 

Regarding skills used in fishing activities of fishing gadgets and vessels there are 

varying skills based on age categories. For instance, youth are responding well in 

modern technologies like welding operation while adults and elders have adequate 

skills in tradition makings like making baskets, carpentry, making ropes, weaving 

and knitting. Welding machines requires electricity which is a modern technology 

and not all villages in the country do have electricity. Similar observation is reported 

elsewhere (Bragagnolo et al., (2017,)).  

Knowledge and understanding of plant and animal resources are important in the 

development of fisheries. A number of scholars are in support of this effort. For 

example, Hipwell (1990) provides remarkably accurate diachronic data for particular 

localities and specific stocks of animals and plants because their understanding has 
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often been built over many centuries of systematic observations, where as 

conventional science is comparatively new. However, the current pattern of resource 

potential and utilization appears to be very unsustainable due to rapid deforestation 

and degradation of the environment. UNICEF (2017), on the other hand, 

acknowledges that Africa traditional knowledge to be unique to a given African 

culture, or society which appears to contrast with knowledge generated within the 

modern system. In addition, a study conducted in Hawaii report that Hawaian usually 

consult nature to ensure that fishing is practiced at times and places and with gear 

that causes minimum disruption of natural biological and ecological processes 

(People et al 2003). 

4.2.5 Influence of socio-demographic characteristics (education, occupation, 

origin, age and income) on knowlegde, attitudes and skills of respondents  

To determine the influence of independent variables on dependent variables the 

model were tested. In this case, the independent variables entered in the model were 

education level of the respondents, occupations, their origin, age and the household 

income; the dependent variables were knowledge of respondents on fish resources, 

their attitudes towards conservation of fish resources especially the juveniles and 

breeding sites and their skills of making and/or repairing fishing gears. The model 

was tested for fitness where the model fitting criteria suggested the following: Final 

Model (-2LogLikelihood = 462.817, χ
2 

= 155.409, df =5, p = 0). All variables were 

entered into the final model but, by omitting important variables which if omitted 

from the model would make it unfit which showed amount of variation among the 

dependent variables. For knowledge, the significant variables which were picked in 

the final model to make the model fit include occupation of the respondents where 

those who are employed have less knowledge than those unemployed who engage 
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fully in fishing operations (p = 0). More variables were origin of the respondent and 

the age (p = 0, Table 5). Level of education of the respondents and their income did 

not influence their knowledge on identification of resources for fishing activities and 

land use. 

 However, when the same independent variables were entered to the model to explain 

amount of variations among the respondents‟ attitudes towards conservation of 

juvenile fish and their breeding habitats, level of education, origin of the respondents, 

age and income had influence on the attitude (Table 4.4 ). Skills of the respondents in 

making and/or repairing fishing gadgets were influenced by level of education of the 

respondents, origin and the age while occupation and income were not important 

variables in the model (Table 4.4). 

 

 

 

 

 

 

 

 

 



71 

 

Table 4.4: Relationship between social demographic factors and knowledge 

attitude and skills of despondences.  

b. The reference category is: positive for Attitude tests. 

SKILLc B Std. 

Error 

Wald df Sig. Exp(B) 95% Confidence Interval for 

Exp(B) 

Lower Bound Upper 

Bound 

Does not have 

adequate skill 

Intercept 4.167 1.144 13.275 1 
.00

0 

   

Education -1.042 .503 4.291 1 
.03

8 
.353 .132 .945 

Occupation -1.013 .545 3.456 1 
.06

3 
.363 .125 1.057 

Origin 1.447 .274 27.884 1 
.00

0 
4.252 2.485 7.277 

Age -.143 .017 68.132 1 
.00

0 
.867 .838 .897 

Income .000 .000 .422 1 
.51

6 
1.000 1.000 1.000 

c. The reference category is: have adequate skill. 

 

 Parameter Estimates 

KNOWLEDGE a B Std. 

Error 

Wald df Sig. Exp(B) 95% Confidence Interval 

for Exp(B) 

Lower Bound Upper 

Bound 

poor knowledge 

intercept 3.188 1.099 8.411 1 
.00

4 

   

Education .970 .763 1.616 1 
.20

4 
2.638 .591 11.769 

Occupatio

n 
-4.231 1.025 17.052 1 

.00

0 
.015 .002 .108 

Origin 1.108 .285 15.102 1 
.00

0 
3.027 1.731 5.292 

Age -.152 .018 69.203 1 
.00

0 
.859 .829 .890 

Income .000 .000 2.650 1 
.10

4 
1.000 1.000 1.000 

a. The reference category is: knowledgeable for knowledge test 

Attitudeb B Std. 

Error 

Wald df Sig. Exp(B) 95% Confidence Interval for 

Exp(B) 

Lower Bound Upper 

Bound 

negative 

        Intercept .060 .860 .005 1 
.94

5 

   

        Education -2.075 .396 27.441 1 
.00

0 
.126 .058 .273 

        Occupation .167 .488 .117 1 
.73

3 
1.182 .454 3.075 

        Origin 1.737 .245 50.335 1 
.00

0 
5.678 3.514 9.173 

        Age -.041 .011 14.332 1 
.00

0 
.960 .940 .981 

        Income .000 .000 4.572 1 
.03

3 
1.000 1.000 1.000 
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4.3 Factors which negatively affect fishers actions for good practices in 

fisheries 

Some factors which negatively affect fishers actions for good practices in fisheries 

include decline in fisheries production, predation of other fish species by nile perch 

Lates nilotica, destruction of the  envirounment and illegal fishing practices. More 

issues include banning of fishing gadgets and tools. 

4.3.1 Decline in fishers production  

Secondary data on fish production was obtained from Beach Management Unit 

(BMU) at Keyenze. Data on production of fish from 2000 to 2013 was compiled and 

analysed to determine the trend in fish production. 

The results show a steady decline in fish production from   2,934,413 in 2000 to 

67,858 in 2013. (See figure 4.5). The mean weight of fish caught between 2000 and 

2013 was 1,303,170 ± 221,667.2 (M ± SE). However, the catches per year were 

significantly different (t = 5.879, df = 13, p = 0).    

 

Figure 4.5 : Exploitation of fish resources in Kayenze 2000-2013 

Source: BMU Kayenze 2015 
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Beach Management Unit (BMU) means devoted group stakeholders in a fishing 

community whose main function is management, conservation and protection of fish 

in their locality in collaboration with the government (See apendex 3). 

The reasons for decline in fish production were identified through consultations with 

key informants and senior staff at Kayenze Beach Management Unit (BMU).  The 

following factors were identified by key informants to be affecting fish production in 

Kayenze: illegal fishing practices, use of banned fishing gadgets, influx of foreign 

fishers and economic hardships (Figure 4.6). When data were presented based on the 

age groups, youth were observed to be greatly aware of factors causing decline in 

fisheries production. Majority of elders did not receive formal education (66%). 

Thus, it is not surprising for them to fail to connect the environmental degradation, 

Nile perch predation and illegal fishing to decline of fishers resources. For youth, for 

education has been emphasized by what was known as AZIMIO LA MUSOMA 

(THE MUSOMA RESOLUTION) in 1974 that required every child of the age from 

seven to attend 13 primary education. From there, they might have acquired basic 

knowledge in environmental science and conservation to enable them enhance their 

livelihoods . This observation was also reported  in Malawi (Kalanda-Sabola 2007). 

 

 Figure 4.6 : Factors affecting decline in fisheries 
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The issues of illegal fishing were seriously discussed and majority were of the 

opinion that the practice should be controlled. During the discussion, it was revealed 

that the most destructive gadgets illegal fishers use is beach seine nets (in Swahili 

known as Kokolo). Beach seine is a traditional fishing method where shoals of fish 

are encircled from the shore with a long net dragged by a rowing boat and hurled up 

into the boat. Large numbers of fish are caught both by small and big boats. 

Monofilament nets are fishing nets made of nylon threads, similar to packing bags 

used for packing vegetables. These nets are non-biodegradable and entangle fish in 

large numbers and can sink to the lake bottom. Gill nets are curtain like nets, 

suspended vertically in the water column by means of fishing gear made of threads 

with a standard measurement of twenty-six meshes deep and not exceeding ninety 

meters long, used for capturing fin fish by gill operculum. This method and nets 

would catch all fish in that size and can be detrimental to fish sustainability because 

juvenile and potential egg-laying fish are all caught. Another identified fishing 

gadgets was nylon nets (Timba). This type of nets has been increasing from 3,850 in 

2000 to 7,200 in 2003 and then it dropped further to 6,800 in 2004. Decline in the 

number of timber nets is attributed to regular campaign to discourage illegal fishing 

by the non governmental  organizations (NGOs). These non-indigenous practices are 

detrimental to the fishing industry. For instance, in 2012 production began to rise to 

5,250 kgs and was much higher in 2013, reaching 7,200 for non-motorized boats and 

2,200 kgs for motorised boats (Figure 4.7).  



75 

 

 

Figure 4.7: Number of nylon nets/timba used for motorised and non-motorised 

boats by Kayenze fishing community. 

Motorized boats usually make a lot of noise and disrupt water currents and waves, 

hence, might also disturb fish and hence avoid being trapped by the boat leading to 

low catch. 

Furthermore, illegal fishers have been reported to use undersize nets. The undersize 

nets driven by non-motorised boats rose from 3,875 in 2000 to 17,750 in 2013 which 

is higher compared to motorised boats as the use of this illegal gear was 1,080 in 

2000, and by 2013 it had reached 7,700 (Figure 4.8). 
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Figure 4.8: Number of undersized nets used for motorised and non-motorised 

boats 

Use of nets measuring less than 8mm is on the increase due to a great demand by fish 

processing  industries. Some countries require smaller fish to fit their hoteliers‟ 

demand. Indigenous practices do not allow for this type of fishing of juveniles. Any 

juveniles fished accidentally would be returned to the lake to grow to an acceptable 

size. Another important gadget used by illegal fishers is hooks which  are over 12 

size. The baits are usually put in the tips of each hooks and let loose in water for fish 

to feed on. While feeding, unknowing that they baited, the fish got caught. Figure 4.9 

shows the number of hooks driven by non motorized boats and people involved in 

fishing in Kayenze community. The results shows about 17,250 hooks were used in 

the year 2000 by non-motorized boats, by only 138 people and this number increased 

to 84,000 in 2004, and then it dropped to 4,000 in 2007. This practice declined due to 

vigorous campaigns by the government and NGOs and later rose from 4,000 hooks in 

2007 to 23, 4000 hooks in 2013 when the fund for patrol was not made available 

(Mwanaidi Mpinga, Personal Communication 2015). This tends to suggests that 

when fund for patrol is available then the illegal fishing using illegal gadgets decline 

and opposite is true. Similar observation is reported elsewhere (Opondo, 2011)  
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Figure 4.9:Number of hooks driven by non motorised boats and people involved 

in fishing in Kayenze community 

Source: Field data, 2015 

 

Respondents identified another method used in illegal fishing. This time, they 

mentioned the use of Katuli. Katuli is a long pole used to pok fish in their hidding 

places usually in the rocky areas under the water where fish hide during breeding and 

laying eggs. Results suggest that the use of Katuli was higher in 2003 as it reached 58 

cases and after that there was a decrease to five cases in 2009. During the year 2003 

to 2009 there was vigorous campaign to discourage the use of Katuli too by the 

government and NGOs. However, in 2010 it rose for lack of funds and 

underperformance by the fisheries extension staff due to inadequate budget allocation 

to cover for allowances, transport costs and maintenance of fishing equipment 

(Mwanaidi Mpinga, Personal Communication 2015).Moreover, the continued lack of 

regular and efficient patrol boats resulted to 35 cases of Katuli fishing in 2011, which 

later dropped drastically to seven in 2012. However, the unsustainable availability of 

fund and extension staff resulted in increased poking activities in 2013 where the 
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cases increased from seven to 34 (Mwanaidi Mpinga, Personal Communication 

2015). An example of fishers in Kayenze using Katuli poles is seen in Figure 4.10 

and Plate 4.1. 

 

Figure 4.10:Trends in the use of illegal “Katuli” in fishing at Kayenze 

Source: Kayenze BMU, 2015 

 

Plate 4.1: “Katuli” poles being used in illegal fishing at Kayenze 

Source: Field data, (Photograph by researcher 2015). 

The most dangerous way of illegal fishing claimed by respondents during the FGD 

and questionnaire survey is the use of poison,  in fishing in Kayenze fisheries. Both 

industrial poisonous chemical such as Thiodane (6,7,8,9,10,10-Hexachloro-
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1,5,5a,6,9,9a-hexahydro-6,9-methano-2,4,3-benzodioxathiepine-3-oxide) and latex 

extracted from Euphorbia tirucalli (Kalanda-Sabola et al., 2007)  have often being 

used. Poisons are not selective as such tend to kill all type  of aquatic life and 

sometimes disrupt the food web in aquatic ecosystems. Humans also might be 

poisoned when  they consume the fish killed by poison.  

All respondents interviewed claimed that illegal fishers use poisons (100%, n = 419). 

Poison had also been widely used in fishing practices in the early 2000s but the 

practice is on the decline due to campaign and education to fishers to discourage use 

of poison (Mwanaidi Mpinga Personal Communication 2015). Despite the fact that 

all respondents claimed that illegal fishers use poison, further analysis and secondary 

data and discussion during FGD with BMU in Kayenze indicated that lack of 

awareness on impact of poison to humans was a major cause of the practice in the 

past, but recent efforts to create awareness about the bad effects of poison to humans 

has led to decline of the practice.  

 

 

 

 

 

        Figure 4.11:Use of poison in fishing 
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4.4 Strengths, weaknesses opportunities and threats in fishers management 

(SWOT) 

SWOT matrix tool was used as a planning exercise to help respondents become 

accustomed to thinking about the strengths, weaknesses, opportunities and threats on 

their fishing community.  Table 4.5 summarizes respondents opinions obtained 

through FGDs regarding performance of indigenous and scientific fisheries 

management. 

 FGDs and interviews of key informants have reported that there are potential       

strengths for increased fish stocks if indigenous knowledge best practices are used. 

Knowledge of seasonal calendar for fishing and discipline in following the seasonal 

calendar was crucial in sustaining fishery resources. They believe that indigenous 

practices are environmentally friendly and sustainable. Weaknesses in the fisheries 

are largely caused by failure in implementing legislation. There is poor supervision 

and there is weak linkage between local leadership and government fishery staff. 

Despite these weaknesses there are opportunities for improvement of fisheries 

through capacity building, especially enhancing IK among fishery staff.  

Table 4.5: SWOT Analysis of IK Practices and Fisheries, Tools and Vessels 

  Strengths Weaknesses Opportunities Threats 

 

 

 

 

 

 

 

Use of 

taboos 

Scares 

communities 

Not to fish 

juvenile fish, 

Prohibit 

fishing in 

sacred areas 

It has no value 

currently due 

to low levels of 

credibility 

among fisher 

folk 

develop 

legislation 

based on  Use 

to taboos to 

enhance 

conservation 

of fisheries  

May not work 

due to 

multiculturalis

m 
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Practices 

and so protect 

fish habitat 

Restricted 

use for 

fishing  

Useful in 

enhancing 

growth of fish 

Poor 

supervision 

Capacity 

building to 

protect 

breeding sites 

Disregard for 

these sites can 

enhance fish 

off take  which 

can lead to loss 

of biodiversity 

Forbidding 

use of 

poison 

Effective due 

to frequent 

campaign 

Some pockets 

of supervision 

is poor 

Water 

pollution is 

controlled 

hence more 

fish grow for 

both domestic 

and foreign 

markets 

Local people 

may use the 

poison in hand 

for other 

activities such 

as killing 

wildlife and/or 

domestic stock. 

Closed 

season for 

fishing  

Enhances 

growth of 

juvenile fish 

and increase 

fish stock and 

enhances 

biodiversity, 

livelihoods 

and poverty 

reduction 

There is 

disregard for 

closure of lake, 

Inadequate 

budget to 

support 

extension staff 

 There are 

opportunities 

to enhance 

awareness and 

knowledge on 

conservation 

of fisheries 

recourses  and 

use of 

incentives 

Increased 

Illegal fishing 

practices and 

use of 

prohibited 

fishing tools 

can lead to 

increased fish 

off take leading 

to loss of 

biodiversity, 
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community 

deprivation and 

poverty 

 

 

 

 

 

 

Tools 

Timber 

nets 

Some efforts 

Are in place 

To reduce use 

of illegal 

Fishing 

practices 

Destroys fish 

habitats  

Develop 

capacity to use 

other 

environmentall

y friendly tools 

Can lead to 

extinction of 

fish species  

Beach 

seine 

Some effots 

Are in place 

To reduce use 

of illegal 

Fishing 

practices 

Nylon nets are 

not 

biodegradable 

Use of other 

fishing tools 

can lead to 

extinction of 

fish 

Can lead to 

eradication of 

fish resources 

Undersize 

nets  

Some efforts 

Are being 

made to 

discourage use 

of undersize 

nets 

Catches fish 

indiscriminatel

y small & big 

Awareness 

creation on the 

use of <5 mm 

nets 

May lead to 

eradication of   

fish resources 

and loss of 

biodiversity 

Use of 

hooks 

Allowable 

size of hooks 

sustains fish 

resources 

Smaller hooks 

catch small 

fish 

Training on 

use of 

allowable 

hooks can 

regulate 

fishery 

Threatens fish 

stock if used 

with motorized 

nets 
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Katuli 

poles 

There is 

considerable 

decline in 

using katuli 

poles 

Can destroy 

fish habitats 

Can create 

awareness to 

discourage use 

of Katuli poles 

Destructive to 

fish habitats & 

small fish 

Poison  Use of poison 

is on decline 

Kills most fish Awareness on 

the bad effects 

of using 

poison 

Can cause loss 

of biodiversity 

and destruction 

of fish habitat 

Vessels Dugout 

canoe 

Can be used to 

carry few fish 

so fishing 

effort is low 

(2-

3kgs),enhance

s biodiversity 

and 

livelihoods 

Cannot be used 

in large scale 

economic 

ventures. 

Can develop 

capacity to 

engage small 

fisher men to 

use large 

environmentall

y friendly 

vessels (5-

10kgs) 

Cannot 

compete with 

big companies 

agents using 

motorized 

vessels (25-

30kgs) can 

eradicate fish 

recourses and 

lead to loss of 

biodiversity 

Source: Field data, 2015 

4.5 Indigenous knowledge best practices in conserving fisheries management  

4.5.1 Indigenous knowledge best practices. 

Indigenous best practices were examined in three main areas. The first part examined 

traditional fishing practices which could be utilized using a fishing calendar to 

enhance scientific fisheries management. The second part examined integration of 
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indigenous knowledge with science to enhance fisheries and the third part examined 

the limitations of indigenous knowledge in fisheries management. 

4.5.1.1 Traditional fishing practices and fishing gadgets 

The findings presented and discussed in this section were obtained from a survey of 

fishers at Iseni (n = 233) and Madukani (n = 186). The survey was conducted to 

determine the level of preference of fishing practices and fishing tools used by fishers 

community. Overall, the results show that over 80% (n = 419) of the respondents 

consider conservation of fish habitat to be important, while 60% consider use of 

traditional fishing gears to be good for conserving fish. Closure of the lake received 

between 45% (n = 419) responded and about 40% considered restrictions from 

calamities through use of taboos and other cultural prohibition to be important (see 

Figure 4.12).  

During FGD there was general consensus that illegal fishing practices are destroying 

fish in Kayenze. Mr Daniel, a worker with Kayenze beach management unit  

….said over 65% of the fishery in Kayenze come from Kenya 

Democratic Republic of Congo and Malawi.” 

 

During FGD Mr  Masalu, on 27 June 2014 AT 4:00 pm fisherman had a wichman to 

consult before they go fishing they without consulting them they cannot obtain 

fishers”. 

During interview with Mr Mzava the chairperson for Kayenze on 26 September 2014 

at 3:00 pm had this to say … owners of indigenous knowledge cannot reveal the 

secrets of fishing practice they have their own organization which cannot be 

penetrated as far as their secrets are concerned”. 
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Also FGDs pointed out that there is a need for an incentive package in order to boost 

staff morale and enhance productivity and service delivery. Extra duty allowance and 

overtime for fisheries staff were identified as important in enhancing fishery in 

Kayenze during FGD. One elderly man, Mzee Mjaili, had this to say:  

 “New fisheries staff has to understand our indigenous 

knowledge, and ways of life in the community. Our culture, our 

traditions and what we like and what we do not like in our 

fishing activities......” 

 

  

Figure 4.12: Respondents preferences to fishing practices (survey) 

Note: the percentages do not add up to 100% as respondents were asked multiple 

questions. 

4.5.1.2 Integration of Indigenous practices with science through a seasonal 

calendar 

Fishing operation at Kayenze was organized based on seasonal calendar for each 

year. Data for seasonal calendar at Kayenze were obtained at the BMU as secondary 

data. The following Table 4.6, summarizes the fishing tradition seasons. According to 

reported traditional fishing, each fishing season was given a distinct name. For 

instance, the first tradition fishing that covers period of three months; May, June and 
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July is known as BUKUKU. During Bukuku period, the local fishers believe that the 

sun has gone away to the North (currently Tropic of Cancer). The water surface on 

the lake has become warmer than normal, so fish have gone to the bottom of the lake 

in search of cold water where fishing is difficult using traditional technology. At that 

time lake currents and warm water have moved with food resources to the bottom, so 

fish at the bottom use this food stock during the entire period. 

Table 4.6:Fishing calendar based on traditional fishing practices 

 Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec 

a) Period of large 

scale availability 

of fish 70% 

output 

        

 

    

b) Fish availability 

at 30% (Plenty 

of rain 

&farming 

activities) 

            

c) Fish availability 

15%  

 Crop harvest 

time 

 Plenty of food 

crops from 

harvest 

            

a) Fish reappears at 

85%availability   

 Water getting 

warmer 

            

Source: Field work, 2015 

 

During May - July the community had plenty of food because this was the harvesting 

season. They believed this period was good to rest the lake because there was no 

need to continue fishing while there was plenty of food. Therefore, fishing efforts 

was reduced due to the ruling the community leadership fish production was recorded 
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relatively low compared to other regimes of the seasonal calendar. This was the 

period to declare a closure of the lake; no off take of fish from the lake. Thus the 

mean off take (kg) during May-July for 14 years from 2000 to 2013 was 1,370,884.8 

± 51,656.5 (n = 14).  Furthermore, it was also revealed during FGD's of BMU staff 

that May - July was a period for rituals and sacrifices to the Gods. It was a period to 

repent for wrong doing before the next fishing tradition.  

Moreover, the community believed that the months of May – July are the period of 

heavy winds called misoke, during which they experienced big waves which 

normally cause deaths to fisher folks and caused environmental degradation along the 

coast. Normally, nobody would be allowed to farm closer to the coast. This situation 

acts as a deterrent to fishers and therefore reduces fishing efforts, thus enhance fish 

conservation. 

The second tradition is August, September and October. During this tradition fishing 

period, the mean off take for 14 was 265007.1 ± 1507.7 (n = 14). During this period 

fish production was on the increase compared to 7previous fishing tradition. The 

fishers‟ community believe that during August to October the sun moves toward 

South (known traditionally as kiya) or Tropic of Capricorn there were mixed 

conditions whereby hot and cold waters mix to form warm water. At this time fish 

would have exhausted their food stocks at the bottom or breeding sites of the lake and 

therefore would rise to the surface in search of food. This activity is called nsaka. 

During this season, the fishers are allowed to go fishing. During August – October it 

is a period to observe rules and taboos in order to acquire wealth (ndagu – 

kuhangelwa). It is a period to send special prayers to the gods so that they can get 

fish, good farm crops and livestock and prevent them from calamities called bahangi. 
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Sacrifices and offerings were conducted through slaughtering of goats and place meat 

into deep water in designated sacred areas. These offerings were done by a special 

team of witchdoctors appointed by the chief. This team was not permanent they 

would change from time to time depending on the results, usually positive 

deliverables. 

 The third fishing tradition include the months of November to April, which is further 

sub-divided into two groups of three months i.e. November, December and January; 

and February, March and April. The mean off take during the months of November 

to January was 1,707,838.5 ± 112, 44.4 (n = 14), which was the highest off take 

throughout the fishing year round calendar. The fishing community understand that 

the period from November to January is the period for growing crops and it is 

normally a period of food scarcity. Therefore, they direct their efforts towards 

fishing, hence high off take.  

 

The second sub-division of fishing tradition during November (Ikabnhwa) through 

April covers the months of February through April( Kaboja). The mean off take of 

fish during the months of February, March and April was 1,302,963.8 ± 375,66.2 (n 

= 14). During this period local community engage in agricultural production as it is 

the period of long rain season. Many rivers feeding the lake are swollen and thus 

fishers would avoid following fish in these risky areas. Thus, compared to the 

previous tradition fishing period, the mean off take declined by 23.7%. During 

November – April it is a period to evaluate the results of the prayers, and determine 

whether they were able to appropriately observe the taboos and myths.  

 

In the past, under traditional fishing, the activity was confined to people who were 

knowledgeable of indigenous knowledge and who observed rules and taboos. No 
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children would be allowed in the fish landing sites. At present, it is kind of free 

access to resources and facilities. In the past no illegal fishing was allowed any 

person found with gadgets not known and not fit for fishing according to their 

standards would be banned and gadgets confiscated. 

During May, June and July fishers are not engaged in fishing. It is „resting time‟ of 

the lake. However, some fishing (5%) takes place especially in the lake islands whose 

livelihood depends entirely on fish. During this period, the lake experiences strong 

winds, and weak sailing vessels cannot withstand such winds and waves. Water 

temperature would normally be 20
o
C. A thin foggy air surrounds the surface of the 

lake and so visibility becomes very poor. In the past a taboo was imposed which 

prevented fishers from fishing in bad weather conditions. 

The seasonal calendar provides an amazing framework of sustainability giving 

hopeful livelihoods and reduction of chances of vulnerability and poverty. A seminal 

pattern of conservation of fish resources has been reported by Berks (1989). 

Harvesting fish according to needs; having a system of master fishermen/stewards 

who control access into harvest areas, and having a land use system with common 

property institutions at the community level to ensure that resources are use under 

principles and ethics agreed upon by all.  

The most convenient entry point for integration is through the fishing calendar. The 

reason for this being already there are areas of overlap between IK and science. The 

three is a need to agree that integration will lead to formation of one group. Secondly 

there is need to consider enabling environment for knowledge integration. Also, both 

sides have to know clearly benefits and challenges of integration power relations, 

including rooks of the poor fisher folk, the scientific regime and community 
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ownership of the resources. They may have to consider starting with areas where the 

community has preference . 

 

Effectively correlating climate, astronomy, resource availability and cultural 

practices. There is great potential for calendar to be used directly to spatial and social 

frameworks for core management.  

 

There will be need to identify people with capacity to communicate equitably across 

knowledge systems. IK frameworks could be used as tools for cross cultural 

engagement and for intergenerational teaching and learning.  

 

Each framework emphasizes the interconnections between elements and domains of 

knowledge including reciprocated cross linkages between groups of people and 

particular fisheries resources and land use .  

 

Through such  interconnections, IK simultanensly encompasses both what is known 

and who has the responsibility to know, to make decisions, to take action and to 

learn. 

It should be understood that knowledge integrations is a social process that must  

recognize the identity of and relationships amongst the people whose knowledge 

might be integrated. 

There are areas where there was a bit of disagreement including the fisheries 

department who consider IK would be misplaced while community owners of IK 

considered a possibility of their knowledge falling into the hands of unauthorized or 

put to ill informed use another limitations is  concern about validating IK by fisheries 

authorities.  
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CHAPTER FIVE 

CONCLUSIONS AND RECOMMENDATIONS 

5.1 Overview 

An anlaysis of socio demographic characteristic has revealed that people in Kayenze 

have knowledge for indentifying plant and animal  resources for fishing activities . 

also,  they are capable of demarcating boundaries of their land and able  to safeguard 

land uses.  

Adults and elders and have positive attitudes towards conserving juvenile fish and 

breeding habitats. Therefore the older the fishery the none positive they are youth  

prefer modern technology in making  and repair of fishing boats. Likewise and repair 

of fishing boats. Likewise the older the fishers the more they are positive towards 

using traditional skills.  

Fishing practices are threaded by use of illegal fishing gadgets in spite of the long 

term engagement of the government to enforce fishier legislation over exploitation 

appears to continue un checked. Parallel systems, the indigenous finishing practices 

and modern fishing practices man have to be integrated 

5.2 Conclusion 

Adults and elders have positive attitudes towards conservation of juvenile fish. This 

behaviour is in line with the idea that there should be maximum recruitment of young 

fish into a breading population.  

Fishers are negatively affected by illegal fishing practices .this onion supported by 

the fact that many force such as predation by  perch, environmental degradation 

cannot be controlled because of their cash implication.  

There are threats to fishiness management posed by illegal fishing practices and 

predation by Nile perch high costs of funding supervision can be a great challenge. 
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Integration of best indigenous practices is not possible without proper analysis is of 

modem scientific knowledge and determine area of linkage, and so indigenous 

knowledge has to reveal the structure of indigenous knowledge work. Structural 

limitation of Ik and modern science can be hindrance in integration.  

Integrating indigenous knowledge with scientific research is crucial to inform locally 

relevant fisheries management and conservation. 

5.3 Recommendations 

Lessons learnt in traditional knowledge and practices are that:-  

1.  Synthesized and incorporated into the fisheries management system. 

2. Inter alia protection of breeding sites is critically important. 

3. The methods used must safeguard the sustainability of fisheries and the 

general biodiversity. This shall ensure sustainable community livelihoods.  

4. Sustained production of fish stocks should give local people greater 

opportunities to generate incomes hence reducing levels of poverty in the 

Victoria.  

5.4 Suggestions for further research  

The sample in the catchment area of Kayenze may not necessarily provide adequate 

generalization for theory. 

The theoretical considerations which call for conservation of juvenile fish without 

including design aspects of gadgets cannot deliver positive results.  

The issue of attitudes towards fishing juvenile fish and conservation of habitat may 

be subjective and can vary through time and space depending on the location in the 

lake and abundance of fish resources. 
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For fishers to engage in illegal fishing practices, there could be push factors which 

force fishers to engage in illegal fishing despite legal prohibitions. Corruption or a 

small fine may force fishers to conduct illegal fishing because they are capable of 

paying a small fine which is not deterrent to fishers. Integration of IK and practices 

with scientific fisheries is important in fisheries management.  

The case of Kayenze may require further studies especially on issues to do with 

rituals and traditional prayers and their part in fisheries. 

Some aspects of fishers attitudes towards conservation of specific fish species and 

human behavior 

Factors affecting fishers compliance in fisheries legislation 

Protection of fish special habitats (sinks) and implications for biodiversity and 

enhancement of livelihoods see Appendix 4. 
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Appendix 1 Summary of fisheries legislation 
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Annex 2: Household Questionnaires 

Interview 

Date of interview 

General information  

Name of head of household  

Sub-village _______________  

1. House hold composition  

SN Relation  Sex  Age  Health status  Year at 

School 

Mani  

Occupt  

1       

2       

3       

4       

5       

 

2. Fishers‟ household assets 

SN Items   

1 Boat   

2 Fishing gadgets  

3 House   

 

3. House made of  

Roof                           Leaf                             Cement                                Tiles 

Floor                       and                           Patterned brick                         Cement  

Wale                         Leak                         Wood                                        Other  
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4. Present value of house _______ estimate in Tshs. _____________________  

5. Source of income (Amount in Tshs.) per month 

Fishing  ________________________  

Farming  ________________________  

Life stock  ________________________      

6. Expenditure  

SN  Amount in Tshs. 

1 Food   

2 Fuel   

3 Travel   

4 Taxes   

 

7. Area credit facilities your community  

SN Use of credit Facility  

1 Fishing   

2 Farming  

3 Livestock   

4 Business    

 

8. What traditional knowledge and skills were used to enhance fishing (  ) 

SN Rituals   

1 Sacrifice  (Sadaka)  

2 Tradition  

3 Taboos   

4 Spirits   

5 Witchcraft  
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Appendix 3: Focus Group Discussion Instruments 

Guiding questions 

What plants do you know that can be used to facilitate fishing activities? 

What animals do you know exist in the community that can facilitate fishing 

activities? 

Do you know the location of animals and plants found in the village? 

What land use types do you know 

What are their uses? 

Compare the conditions of land use at present and past 10 years can you estimate the 

amount of acre for each land use? 

To whom do the land belong. 

Which activities are conducted along the beach area? 

Are people engaged in different activities on the increase or declining? 

Are there efforts to conserve land from erosion? 

FGD of Beach Management Unit at Kayenze 

From which beach landing units do you belong? 

What are the reasons for decline in fish production? 

From which beach landing sites does Kayenze beach landing site receive fish? 

Is there a fishing calendar in Kayenze? 
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How is it developed and who participates in developing a calendar? 

Guide questions used for key informants‟ interviews and FGD activities in IK AND 

Practices for Fisheries.   

Criteria: Enabling conditions for sustainable fisheries management. 

What are the customary laws, traditions, rituals related to conservation of fisheries? 

How many. What factors enhance/degrade traditional fisheries management? 

Are there conflicts between customary and governmental policies and regulations? 

Are there traditional healers/medicine men in control of fishers practicing fishing 

activities?  

What are the indigenous peoples who own/posses indigenous knowledge? 

Are there formal on non-formal organizations in the community who are in charge of 

indigenous knowledge activities. 

How do you perceive changes required for fisheries development? 

What innovations are there in the seasonal calendar which others can learn? 

House hold Questionnaire 

House hold code 
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Appendix 4:  Creation of Fish Resource Sinks 

 

(a) Source core area where production (Reproduction) is higher than mortality. 

(b) Game resource dispersal area where reproduction and mortality are at per (at 

equilibrium). 

(c) Game controlled area, at this area mortality is higher than reproduction.  

(d) Village land/ open area, in this area mortality is the highest.  

 


