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Summary 
 
The need to have a functional CAS system for Lake Victoria fisheries, to monitor changes 

and have reliable indices of relative abundance for the management of fisheries resources has 

been realised by all stakeholders interested in the sustainability of the fishery resources. The 

necessity to restore and strengthen the CAS system was equally expressed and recognised 

under the LVEMP by World Bank ‘Aide Memoir’ (AIDE MEMOIR 

RECOMMENDATIONS SECTION 44). 

 

Following these concerns, this study with an objective to evaluate the performance, the extent 

of training needed and the mechanisms to ensure reliable catch statistics are collected by the 

BMUs was conducted by TAFIRI in collaboration with District Fisheries Officers in three 

selected beaches in Mwanza Region. This pilot study was conducted for 18 days, six days in 

each of the beaches (Chole in Misungwi, Ihale in Magu and Kijiweni in Sengerema Districts 

respectively. Interviews, training and experimental data collection were conducted for two 

days each in the respective landing sites. 

 

The interviews gathered information from 90 respondents of age group between 18 to 80 yrs. 

Their level of education mainly was Primary School Certificate (67%), 23% were Secondary 

School leavers while 7% were below standard VII and 3% illiterate. About 70% of all the 

respondents were willing to collect fisheries data on payment of TZS 1000/= to 3000/=. 

Among the 70 respondents, 26 (35%) were BMU members and 44 (65%) were non-members 

to BMUs. Training was in two sessions, first session was on ‘the importances of catch 

statistics and the trends in catch and effort: management perspective and policy and planning 

for sustainable fisheries. Decline in CPUE as an indicator of overexploitation was 

emphasized. The effect of uncontrolled effort and impact of illegal gears and practises were 

detailed covered’. This session created awareness to all age groups of different education 

levels. The second session was on the data forms to be used. The terms used had to be 

elaborated and how to record and measure for the different parameters. This appeared to be 

technical due to the language used in the forms (English). 

 

All the trainees in the respective landing sites attended the experimental data collection 

exercise. Their performance was judged during recording and measuring of fish, their 

promptness to follow a landing boat and keenness in the whole exercise. BMU membership 
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and being a residence were added qualities. Of the twelve members selected (4 in each of the 

three landing sites), 5 were BMU members and 7 non-members. Leaders of BMUs and of the 

village Councils were encouraged to oversee the operations and not to participate in the data 

collection directly. The non-members to BMU proved to be competent than some of the 

BMU members. 

 

To overcome the main obstacle of limited and unqualified manpower after retrenchment, 

engaging the landing site communities, in particularly the BMUs, will ensure sustainability in 

data collection. However, training to create awareness and commitment, has to be conducted  

 

A protocol to involve BMUs in CAS is detailed discussed but training before they are 

assigned any responsibility is crucial. Likewise, it is impossible to expect to get any valuable 

fisheries data without any investment. The payment of 2000/= or 3000/= Tanzanian Shillings 

per day has to be considered. More commitment is needed from the sector planners and 

managers to direct resources to monitoring of the fishery. The Fishery Department have to 

include CAS budget in her annual budgets to be approved and allocated as a budget line 

under government funds. However, the currently existing projects as LVEMP, SIDA and 

IFMP could be consulted to fund the reviving and establishment of a functional CAS system. 

 

Caution is needed as BMUs may not be willing to portray their beaches to be non-compliant 

to management regulations and thus illegal gears may not be recorded. Occasional checks by 

fishery officers are very important. There is also a need for the research institution to conduct 

independent quarterly surveys to give an independent estimate of the stocks and monitor 

changes in CPUE and the fishing practises while collecting biological information, which 

may not be collected by the BMUs. 
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1. Introduction 
 
An understanding of the historical patterns of exploitation of any fishery is a prerequisite in 

any attempt to perform stock assessment. What is known about abundance of fish populations 

and how the stocks respond to exploitation comes primarily from the analysis of catch 

records (Hilborn & Walters, 1992; King, 1995). Consequently, management of fisheries 

relies on the outputs of stock assessment for which a well-organised data collection system is 

required (Cowx, 1996). Fisheries are not static systems; they develop through dynamic 

processes, which involve several stages that can be monitored through the collection of 

information on catch and fishing effort either from what is being landed, i.e. fisheries 

dependent data collection, or from research surveys, i.e. fisheries independent data collection. 

As early as 1928 the need to monitor the status of Lake Victoria’s fisheries was expressed 

when gill net CPUE started to decline (Lowe-McConnell, 1997). During the establishment of 

the East African Freshwater Fisheries Research Organization in 1947, a fisheries dependent 

monitoring system for data collection was established (Wanjala & Martens, 1974). With the 

collapse of East African Community in 1977, under the assistant of FAO Committee for 

Inland Fisheries of Africa (CIFA), each country operated independent systems for data 

collection in the late 1970s following the procedure designed under FAO with catch per boat 

per day as a sampling unit and a boat as a unit of effort (Bazigos, 1974; Lyimo et al., 1990; 

Rabuor, 1991; Orach-Meza, 1991). Amid lack of funds, equipment, and committed personnel 

the system has operated with problems and the reliability of the data is questionable 

(Bernacsek, 1986; CIFA, 1988; Reynolds et al., 1989; Ssentongo, 1990). 

 

In Tanzania, a fishery statistical collection system operated under the Fisheries Department, 

with fisheries staff stationed on the selected beaches. The daily catch per species and per 

canoe for as many days as possible was recorded. The data were then compiled at district and 

regional level, and sent to the Statistics Department of the Fisheries Department under the 

Ministry of Natural Resources and Tourism to produce annual statistical records (Ligtvoet & 

Mkumbo, 1991; Mous et al., 1991; Budeba & Mous, 1995). With decentralization in the early 

1990s, the regional and district fishery staff came directly under the local governments, who 

were more interested in revenue collection than statistics and with retrenchments in the late 

1990s further deterioration of the system occurred. As a result, there are no systematic annual 

fisheries statistics reports for the Tanzania part of the lake from 1995. 
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To monitor the ‘health’ of a fishery and to determine the effectiveness or o therwise of 

management strategies (King, 1995) time series data on catch and effort is the basic data 

required. The two frame surveys conducted in 2000 and 2002 have been of great use in 

establishing the current effort into the fishery in terms of gears and fishing canoes. 

Nevertheless, unless what those gears are landing is also monitored, such information has 

limited application in stock assessment. A good monitoring system depends on regular and 

personal contact with fishers (King, 1995; Hilborn and Walters, 1992) and catch and effort 

data is regularly collected. It is therefore crucial to resume the Catch Assessments Surveys 

(CAS) as immediately so that this crucial information is available for planning and evaluation 

of management measures.  

 

Under the Lake Victoria Fisheries Research project (LVFRP) some initiatives were done to 

collect such data but covering only 9 beaches out of 597 beaches recorded during the frame 

survey (2000). Despite of the limited coverage, the data facilitated the current estimates of 

total yield and was as well used for extrapolation of trends from the last recorded catch and 

effort data in 1995. Nevertheless, time series catch and effort data is very important to 

monitor the ‘health’ of a fishery and determine the effectivenes s of management strategies 

implemented. Catch assessment surveys under the LVFRP project were terminated in 

February 2001, but since then a number of management measures have been implemented 

and enforced as the ban of beach seines, under size gillnets (< 5”) and slot size with no 

monitoring of the resources to evaluate the degree of success of the measures and the changes 

in the resource base and exploitation patterns. 

 

The availability of funds, enough and competent manpower has been the main limiting 

factors. To overcome these, it is anticipated that the use of Beach Management Units (BMUs) 

in future surveys will be more cost effective and will provide personnel at spot in respective 

landing sites. However, this needs collaborative efforts between Fisheries Management and 

Fisheries Research Institutes to identify and train the selected BMUs likewise facilitating 

them. This was also recognised under the LVEMP by World Bank ‘Aide Memoir’ which 

recommended for a pilot phase of a Catch Assessment program to involve BMUs to be 

conducted by TAFIRI. The recommendation is here quoted ‘This component should work 

closely with Fisheries Management component to develop a Catch Assessment Protocol that 

could eventually be implement by BMU’s after a pilot phase implemented by TAFIRI.  

TAFIRI should then evaluate its eventual implementation by Fisheries Management 
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Component through selected BMU’s to determine the accuracy and efficiency of the protocol 

to provide this essential monitoring information on the fishery’ (AIDE MEMOIR 

RECOMMENDATIONS SECTION 44). 

 

This study, with an objective to evaluate the performance; the extent of training needed and 

the mechanisms to ensure reliable catch statistics are collected by the BMUs was conducted 

by TAFIRI in collaboration of District Fisheries Officers in three selected beaches. The 

sampling design started under the LVFRP Phase II was used as groundwork. TAFIRI – 

Mwanza centre has a stock assessment component responsible for collecting both the 

fisheries dependent and fisheries independent data, the former at a limited coverage due to 

financial and personnel limitations. However the experienced gained and the expertise was 

used to train the selected BMUs while evaluating their potentiality and the mechanisms to 

implement the actual program. 

 

2. Objective of the survey 
 
To conduct a pilot catch assessment survey involving selected BMUs to evaluate their 

potential in collecting fisheries catch statistics and suggest a protocol for CAS by BMUs. 

 

Specific objectives: 
� To establish mechanisms to effectively involve BMUs in CAS programme. 
� To identify training needs of the selected BMUs such that they will be well equipped to 

conduct future CAS. 
� To establish the needed personnel per landing site for accurate recording and realistic 

coverage. 
� To conduct training and conduct an experimental data collection exercise with the 

selected BMUs 
� To evaluate the efficiency of BMUs and come up with recommendations and the protocol 

of operation for the BMUs in CAS. 
� To identify an incentive package for BMUs involved in CAS 
� To identify possible risks in involving BMUs in the CAS program and suggest 

improvement measures. 

 

3. SURVEY DATES 
28th February to 20th March 2003.  
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4. Selection of BMUs 
 
Generally, landing sites for Lake Victoria fisheries are species specific and it was therefore 

important to have three sites, each for Nile perch, Dagaa and O. niloticus. Presence of a 

functional BMU at the given landing site was a key factor in the selection. However due to 

limited resources, the pilot study was designed for Mwanza Region with possibilities of 

extending to Mara and Kagera.  

 

Pilot study area: (Mwanza Region) 
� Ihale in Magu district was selected for Nile perch fishery 
� Chole on the southern end of Mwanza Gulf in Misungwi district for O. niloticus and 

other endemic species. 
� Kijiweni in Sengerema district was selected particular for Dagaa but Nile perch data 

was also recorded. 

 

5. Methodology 
 � Questionnaires (Appendix 1) focusing on assessing the competence of the BMU 

members and their understanding on the importance of CAS and accurate data 

recording were used to identify the training needs of the BMUs in order to conduct 

the training and experimental data collection. Interviews were conducted for two days 

in each beach. 
� Training to the BMU and other beach community members on the importance of CAS 

and accurate data recording followed the interviews for one day. The key parameters 

to be recorded were elaborated. The list of trainees is also attached (Appendix 2). 
� Experimental data collection by interested Beach members under supervision of two 

researchers and a district fisheries officer was conducted for one day in each of the 

three landing sites. At the end of the day, the training team, BMU and village leaders 

and all the members participated in the experimental data collection convened to 

select 4 members to basing on their performance during the training, residence status 

and general conduct. 
� The selected members (4 from each BMU) then collected data for 8 days without 

supervision. 
� One researcher went in turn to collect the data forms. 
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� The research team using the questionnaires, observations during training and 

experimental data collection and the data forms did data analysis and evaluation of 

performance. 

 

6. Results 
 
6.1. Interviews: composition of the respondents and the perception on CAS. 

The interviews gathered information from 90 respondents in total (42 from Ihale, 24 from 

Chole and 24 from Kijiweni). Of the total, males were 71 and females 19 giving a ratio of 

1:3.7, F: M. The interview was biased to BMUs at the start but as it was realised that all 

members were not available on site, anybody encountered at the respective beaches and was 

willing to be interviewed was included. 

 

The age group of respondents was between 18 to 80 yrs. In the age group of less than twenty 

yrs only one candidate representing 1.2%; Majority were in the age group of 20-40 yrs, 57 of 

them representing 63.3% and above 41 yrs were 32, which is 35.5% of all the respondents. 

 

The level of education of the respondents was mainly at primary school certificates (67%), 

while 23% were of secondary education, 7% below standard VII and 3% illiterate.  

 

The level of awareness varied considerably from beach to beach but BMU leaders in all the 

three beaches knew the importance and to some extent the use of CAS data. However, the 

willingness to get involved in the exercise had varied perceptions. Respondents who knew the 

importance of CAS data and could do on payment basis were about 37% and 9% could do 

voluntarily. Those who did not know the purpose of fisheries data collection but still could do 

on payment were about 39% while 7% of them could do on voluntary basis. In general, about 

70% of all the respondents were willing to collect fisheries data on payment of TShs 1000/= 

to 3000/=. 

 

6.2 Training: Training needs and the levels. 

Training was conducted to 70 of the respondent of the interview of which 26 (35%) were 

BMU members and 44 (65%) were non-members to BMUs. Twenty of them did not turn in 

for the training. From the interviews, the topics to be covered for training were identified. 
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Training was in two sessions, first session was on ‘why do we need catch statistics and the 

trends in catch and effort: management perspective and policy and planning for sustainable 

fisheries. Decline in CPUE as an indicator of overexploitation was emphasized. The effect of 

uncontrolled effort and impact of illegal gears and practises were detailed covered. Further 

emphasis was on why should fisheries data capture all these information and how will it be 

used eventually for management and planning purposes to ensure sustainability of the 

resources and thus livelihood to the communities. This session created awareness to all age 

groups at different education levels. All appeared to be convinced and eager to participate in 

CAS either by actual involvement or by convincing others to cooperate in providing the 

information required. 

 

The second session was on the data forms to be used, the terms used and how to record and 

measure for the different parameters. This appeared to be technical due to the language used 

in the forms (English) in comparison with their level of education. Although all of the 

trainees were following but majority had to translate the terms to Swahili in their respective 

data forms. Language necessitated further elaborations especially with the abbreviations used. 

 

6.3. Experimental data collection and selection of beach members for data collection. 

All the trainees in the respective landing sites attended the experimental data collection 

exercise. Their performance was judged during recording and measuring of fish, their 

promptness to follow a landing boat and keenness in the whole exercise. BMU membership 

and being a residence were added qualities. Of the twelve members selected (4 in each of the 

three landing sites), 5 were BMU members and 7 non-members. Leaders of BMUs and of the 

village Councils were encouraged to oversee the operations and not to participate in the data 

collection directly. The non-members to BMU proved to be competent than some of the 

BMU members. 

 

6.4 Performance in the data collection exercise. 

The selected members worked in pairs and thus made two teams in each of the three landing 

sites. Each team sampled an average of 11 boats per day. Some managed to sample a 

maximum of 15 boats. All parameters to be recorded were covered and there was no marked 

variation on the general landing site information amongst the teams. The lengths of Nile 

perch recorded per site are presented (Fig.1). Taking into consideration the differences 

observed in the use of different gear types and sizes, the distributions from the different 
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beaches appeared to be well recorded. Very few tilaapine species and other endemic species 

were recorded at Chole beach. Dagaa were recorded at Kijiweni but the collectors were not 

trained to measure lengths due to the level of precision required for Dagaa length 

measurements. Researchers can conduct independent quarterly surveys through which size 

distribution of Dagaa catches could be established. 

 

Figure 1. Length frequency distributions of Nile perch from the three beaches sampled 
during the study 
 
Other details collected per beach are attached (Appendix 3). All the parameters to be 
collected were well recorded. The catch per boat and for different species was also recorded 
and even for by catches of haplochromines in the Dagaa fishery. 
 
 
 
7. Discussion 
 
7.1 The importance of CAS and the level of awareness of BMUs  

Catch per unit of effort (CPUE) data is usually used as an index of fish abundance assuming 

that changes in CPUE accurately reflect changes in the abundance of fish in the stock. It is 
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therefore important to have catch and effort data reflecting the real situation in the fishery. 

Most of the problems in using CPUE data to accurately reflect the changes in fish abundance 

are related to the way fishing effort is recorded. With the changing fishing practices 

especially for Nile perch fisheries where there is active gillnetting and triple vertical joining 

of nets; and with the decline in Nile perch catches forcing fishermen to shift to dagaa, 

O.niloticus and the other species, it is imperative to have a consistence system of statistical 

data collection for management purposes. 

 

During the current study, about 46% of the respondents were completely unaware of the need 

and use of fisheries data and considered it to be only a bother to the fishers. Although 70% of 

them were willing to get involved in the surveys but it was only on payment basis. It is 

therefore important to find a mechanism to train the beach communities on the importance of 

collecting such data before they are entrusted the responsibility. From this study, after the 

training of two days BMU and other community members exhibited a reasonable capability 

to conduct the survey and at a minimum pay. The amount paid was Tshs 1950/= per day and 

it appeared to be acceptable with exception of few members who were expecting Tshs 

5000/=, the same amount paid as lunch allowance during the training. The coverage of a 

mean of 11 boats per day per team gives an indication that one team of two members per 

selected beach will be sufficient for the CAS. 

 

7.2 Protocol to involve BMUs in CAS 

7.2.1. Training and selection of BMUs and respective beach community members 

Fisheries Researchers in Collaboration with Fisheries Department should go from one 

landing site to another assessing the status of the BMUs and conduct training while at the 

same time selecting two members at each selected beach who will undergo an extra training 

of one day to be equipped to conduct the CAS. The selection should be done based on their 

willingness, enthusiasm, understanding, residence and general character. These attributes 

have to be confirmed by the BMU and village leaders as well as the community at large. 

 
7.2.2. Selection of landing sites/beaches. 

Allocation of sampling beaches: Stratified random sampling using proportional sampling i.e. 

allocation of sampling beaches in proportion to number of landing sites per region as follows 

Landings per region:- (Frame Survey results) 
Mara = 147 
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Mwanza = 284 

Kagera = 167  

Proportions per region 

Mara =   147/(147+284+167) =  0.246 

Mwanza = 284/(284+147+167) = 0.475 

Kagera =   167/167+284+147) = 0.277 

 

Number of beaches to be sampled 
This has to be decided in relation to the manpower, financial resources and sampling days. 

Let X be total budget allocated for 10 days of data collection of which each recorder will be 

paid 2000/=. Then the total number of recorder (Y) will be X/(10days*2000/=). The total 

number of recorders = Y /2 (Two for each beach) will give the number of beaches to be 

sampled. 

 

The total number of beaches (Y/2) is then allocated according to the proportions: 

Mara = 0.246*Y/2 beaches 

Mwanza = 0.475* Y/2 beaches 

Kagera = 0.277* Y/2 beaches 

 

Landing sites are first grouped into three strata: Large (with more than the average number of 

canoes in the region), Medium (with more than half of the average number of canoes to less 

than the average number) and Small (with less than half of the average number of canoes in 

the region). 

Mwanza region: with an average number of 27 boats per landing beach, is 

stratified as follows: Beaches under Large stratum = 122, Medium = 98 and Minor 

= 99 beaches. It advised to reallocate 50% of the (0.475* Y/2) beaches allocated to 

Mwanza region to the large stratum, with more than 27 canoes, 30% to medium 

stratum, with more than 14 to 26 boats and 20% to minor stratum, with less than 

14 boats. These beaches will be selected using proportional sampling procedure 

based on the number of beaches under a given strata in a given district. Finally 

beaches with an established BMU or with members, which indicated during 

training to be competent in conducting the CAS will be selected accordingly. 

However, geographical location and main fishing grounds have to be considered 

in stratification to ensure wide coverage. 
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Mara region: with an average number of 25 boats per beach and 0.246*Y/2 

beaches allocated for sampling, is stratified as follows: Large stratum 50% of 

0.246*Y/2 beaches to sites with more than 25 boats; Medium: 30% of 0.246*Y/2 

to sites with boats more than 12 and less than 25, and Minor: 20% of 0.246*Y/2 8 

beaches to sites with less than 12 boats. 

 

Kagera region: with an average number of 24 boats per beach and 0.277* Y/2 

beaches, will also be stratified accordingly. 

The average numbers of canoes in a landing site per Region have to be updated accordingly 

following the most recent Frame Surveys. However the stratification procedure will not 

change. Representation of the three main commercial species will form another level of 

stratification. 

 

7.2.3.Sampling/data recording procedure 

In each of the selected beaches, data will be collected for 10 days in a month and the days 

have to be coordinated such that Dagaa landing sites will all be sampling during the same 

days of moonless nights. Fixed days in a month could be agreed for the other fisheries and 

Fisheries officers in the respective sites will have to ensure conformity. 

 

Data forms have to be channelled to the districts and eventually to the researchers, who after 

analysis have to send reports to the Fisheries department. 

 

Funds for the recorders and the forms have to be processed and distributed by and through the 

District Fisheries Officers who happen to have motorcycles. 

 

District Fisheries Officers in collaboration with BMU leaders will be the overseers of the 

whole operations and can make occasional checks to ensure data is accurately collected. 

 

7.3. Source of funds 

To ensure sustainability of the CAS operation, the Fisheries Department have to include its 

budget in the Department budgets for the respective financial year. Dependence on project 

funds can assist to initiate the process and establish a functional system. Once a system of 
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CAS is restored and is operational, the Fisheries Department have to own the system and 

include it in the financial budgets. 

 

8. Conclusion and recommendations 
 
The need to have a functional CAS system for Lake Victoria fisheries, to monitor changes 

and have reliable indices of relative abundance for the management of fisheries resources 

cannot be overemphasized. CPUE can be a useful index of the size of a given stock, if the 

sources of variability are minimized through standardization of data collection. Without 

reliable time series trends in CPUE it is impossible to track changes in the abundance of the 

stocks supporting a fishery at levels where sustainable yield can be regulated. According to a 

generalised development model of uncontrolled fisheries, which is currently the situation in 

Lake Victoria, a collapse phase is expected unless fishing effort is controlled and carefully 

managed (Hilborn & Walters, 1992). With the brake-down of the CAS system in Tanzania 

from 1995, it is difficult to establish the trends in the fishery and the levels of exploitation 

which makes management of the fishery very difficult as it is easy to set limits in fishing 

effort than reduce effort after overcapacity. It is therefore essential to restore and strengthen 

the CAS system to collect the fisheries dependent data. 

 

To overcome the main obstacle of limited and unqualified manpower after retrenchment, 

engaging the landing site communities in particular, the BMUs will ensure sustainability in 

data collection. However, training to create awareness and commitment has to be conducted 

while collaborative efforts to select competent personnel among the BMU and other 

community members have to be undertaken by the fisheries staff and community leaders but 

basing on performance during training, residence status and general conduct. Once data 

recorders are identified and trained, the second main obstacle, which is the availability of 

funds, has to be talked. It is impossible to expect to get any valuable fisheries data without 

any investment. The ideas of involving BMUs without any payment may again lead to 

unreliable data and luck of dedication. It was only about 8% of the respondents were willing 

to conduct the survey without payment. The payment of 2000/= or 3000/= Tanzanian 

Shillings per day for only ten days in a month times the total number of selected beaches 

have to be considered.  
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More commitment is needed from the sector planners and managers to direct resources to 

monitoring of the fishery. The Fishery Department have to include CAS budget in her annual 

budgets to be approved and allocated as a budget line under government funds. However, the 

currently existing projects as LVEMP, SIDA and IFMP could be consulted to fund the 

reviving and establishment of a functional CAS system. 

 

With the current set-up in the Lake Victoria fisheries, where there is a rampant use of illegal 

gears and fishing practises due to high demand to fish processing factories as well as the local 

market; urgent measures are needed to ensure fisheries statistics are collected. Caution is 

needed during selection of the data collectors, as they will be community/BMUs members, 

and may not be willing to depict their beaches to be non-compliant to management 

regulations. Occasional checks by fishery officers in their respective areas are very important. 

 

Although the forms for CAS were regionally harmonised and are in English, there is a need 

to translate them to Swahili to ensure they are clearly understood by the data collectors and 

they are not forced to memorize the terms. 

 

The research institution could be conducting independent quarterly surveys to give an 

independent estimate of the stocks and monitor changes in CPUE and the fishing practises 

while collecting biological information, which may not be collected by the BMUs. 

 

Acknowledgement 
 
The study was initiated and funded by the Lake Victoria Environment Management Project 

(LVEMP). The two components, Fisheries Research and Fisheries Management had 

collaborative efforts to ensure funds were approved for the study. The cooperation extended 

by all the stakeholders especially BMUs and village community leaders at the visited landing 

sites is appreciated. 

 

11. References 

Bazigos G.P. (1974) The design of fisheries statistical surveys – inland waters. FAO 
Fisheries Technical Paper 133, 122 pp. 

Bernacsek G.M. (1986) Kenya, Tanzania and Uganda. Evaluation of statistical services for 
Lake Victoria fisheries. Mission report. FAO/CIFA/Sub-Committee for the 
development and management of the fisheries of Lake Victoria. September 1986. 25 
pp. 



 13 

Budeba Y.L. & Mous P.J. (1995) Fisheries statistical service system and governmental 
framework. In: F. Witte and L.T. van Densen (eds) Fish Stocks and Fisheries of Lake 
Victoria: A handbook for field observations. Samara Publishing Limited, pp. 173-186. 

CIFA (1988) Report of the Fourth Session of the Sub-Committee for the Development and 
Management of the Fisheries in Lake Victoria, 6-10 April 1987, Kisumu, Kenya. FAO 
Fisheries Report 338. FAO, Rome. 

Cowx I.G. (1996) The integration of fish stock assessment into fisheries management. In: I.G. 
Cowx (ed.) Stock Assessment in Inland Fisheries. Fishing news Books, Blackwell 
Science Ltd., pp. 495-507. 

Hilborn R. & Walters C.J. (1992) Quantitative Fisheries Stock Assessment: Choice, 
Dynamics and Uncertainty. Chapman and Hall. 570 pp. 

King M. (1995) Fisheries Biology, Assessment and Management. Fishing News Books. 341 
pp. 

Ligtvoet W. & Mkumbo O.C. (1991) A pilot sampling survey for monitoring the artisanal 
Nile perch (Lates niloticus) fishery in southern Lake Victoria (East Africa). In: I.G. 
Cowx (ed.) Catch Effort Sampling Strategies. Their Application in Freshwater 
Fisheries Management. Fishing News Book. Blackwell Scientific Publications Ltd., 
pp. 349-360. 

Lowe-McConnel R.H. (1997) EAFRO and after: a guide to key events affecting fish 
communities in Lake Victoria (East Africa). South African Journal of Science Vol. 
93, 570-574. 

Lyimo E., Nhwani L.B. & Mkisi M. (1990) The fisheries statistics of Lake Victoria Tanzania 
sector. In: Ssentongo G.W. (ed.) Workshop on Fisheries Statistics and information 
Systems for Lake Victoria. FAO, Rome, UNDP/FAO Regional Project for Inland 
Fisheries planning (IFIP), RAF/87/099-TD/14/90 (En), pp. 23-29. 

Mous P.J., Budeba Y.L., Temu M.M. & van Densen W.L.T. (1991) A catch effort data 
recording system for the fishery on the small pelagic  Rastrineobola argentea in the 
southern part of Lake Victoria. In: I.G. Cowx (ed.) Catch Effort Sampling Strategies. 
Their Application in Freshwater Fisheries Management. Fishing News Book. 
Blackwell Scientific Publications Ltd., pp. 335-348 

Orach-Meza F.L. (1991) Statistical sampling methods for improving the catch assessment of 
lake fisheries. In: I.G. Cowx (ed.) Catch Effort Sampling Strategies. Their Application 
in Freshwater Fisheries Management. Fishing News Book. Blackwell Scientific 
Publications Ltd., pp. 323-334. 

Rabuor C.O. (1991) Catch and effort sampling techniques and their application in freshwater 
fisheries management: with specific reference to Lake Victoria, Kenyan waters. In: 
I.G. Cowx (ed.) Catch Effort Sampling Strategies. Their Application in Freshwater 
Fisheries Management. Fishing News Book. Blackwell Scientific Publications Ltd., 
pp. 373-381. 

Reynolds J.E., Wadanya J. & Nyeko D. (eds) (1989) Fisheries statistics and information 
management in Uganda: past approaches, current status and future prospects. FAO, 
Rome, FISHIN’ Note. Rec., Fisheries Statistics and Information Systems (FISHIN’). 
UGA/87/007-FD/1. 84 pp. 



 14 

Ssentongo G.W. (ed.) (1990) Workshop on Fisheries Statistics and Information Systems for 
Lake Victoria. FAO, Rome. UNDP/FAO Regional Project for Inland Fisheries 
Planning (IFIP), RAF/87/099-TD/14/90 (EN), 36 pp. 

Wanjala B. & Marten G. (1974) Survey of the Lake Victoria fishery in Kenya. EAFFRO 

Annual Report (1974), 81-85. 

 

13. Appendices �����	��
�������
����������������� �"!$#&%('(�)%*!+'�%,!$%-�*'*.�#/�0�1!2�3�0�*43�3%657���*�8� 9(:0;

<�=,>@?&A@B�C D�EGFHBI=6?KJ3A@B�F-E@J+LM?HJGD1LN=(J3=GO@?HLM?HJGDQPRFKE�ST?�C8DVU <�A,?HLWPYX

Z@[*\-]T^-_a`@b+b@c3_edK\f`@bhgRc(^-g�ijc3]k]2\-]k]mlW\HbG^n]�[(dpo3\8q(]

rts$u�v2w w�x�w w8w8wjx&w8w w8w y{z8|t}H~2� �a�a�0���a�a�a�a�0�a���a�a�a�0�a�a���a�a�0�a�

�K�)��� ��� �k���$���$���$���$���k� �G���e�7�����)�����k���$��� �*� � � ���2�a�$���$���$���k� �H�)���)�

 V¡$¢2£,¤�¡Y¥a¦-§R¨H© ¡2¨Kª
«K¬Y,®�¯�°e¬±�²�¯�"°-³±®8´Rµ�¶��·(¯¹¸)º�³k²»¯ µ,¸�³$¼±º�¯¹¼$½Y�¾Nº7³¿¾��¸)²�)µ�°e,aÀ$)²»Á(ÁT)µ)²-ÂY"¸)µ�½Y°�(³±®8¬$¯ Ãm¬¿®7Ä¹³�¸)¶2¯¹¼$ÃG³±®8Å±"³kÅYÄ �¯¹¼�º�³Æº7¬±(®Ç¯�°»¬Y)²�ÁmÈ
ÉpÊ"Ë$Ì�Í¹Ê*ÎÇÏ ÐYÑ�Ï¹Ò�Ó�Ï Ô+Ì�Í¹Ê(ÒIËÕÊ�Ð�ÖT×)Ö2Ê(Ò7ØYÊ�Ô¿ÓeÊ)Í Ù�Ê"Ó�Ï¹Ð�Ò�ËWÎ�Ï�ÓeØYÊ�ÚeÏ¹Ê�ÓHÑkÛ$Ê*Ò7ËÆÏ¹ÒIÓ-ÐY×�ÒÇÛ$Ú�Ê(Ë±Î ÜYÊaÏ¹Ð$Ö@×*Î7Ú0Ê�Ê�×"Ý"Ý�Ê"Ó0ÓHÊ�ÐYÒ7Ê)Ú»ÌYÚ�Ï�Ó�Ê�Þ�ßKÊ�Í Ï ×"Ü�Í Ê
Ê"ÓeÒ�Ï Ô�×�ÒIÊ"ÓKËYÎ Î à�á»âNã�ä$å�æYç$ã�æYè"é�êYëRìIâYé�ë�à�áeâ±é�í�î(ã)íaé�è"ê$ï+ïÆê$æ�ð î�ñkæYê2ò�æWëÇí�ê$ïóè)ã�ì�è�âÆã�æYçÆé"ë»ëIêkí0ìRç�ã"ìIã�ô�õKâ$à�á è)ã�æÆä±é�ã"è)â$à�éaö�é�ç3à�ë
÷7øYù+ú�û ü"ýþü�ýYÿ������»÷�ù����
	���kû û¹ù���÷�����ý��*ü��0ù�� ýQúYû ü���ù���������ÿ1ÿ$ü�÷7ü���ü�ý������¹ý�����ù�û �¹ü��$û¹ù�ù�e÷ � �Æü"÷7ù!�"��	#	 �$�»øQü���%$ý±ÿkü�ý&��ùGøYù)ý&�)ù�'
ú��(�kú�ù��)�Æü"ý�ü��2ù*�Æù�ý�÷Rÿ�ù��*�����+�$ý,�-�&	p÷7ø±ù#	.���eøYù*���/� 021
35476�8 9�:�;=<>:�?�@>3#?�ACB 1�8$@2D/;�3!@EB$8�?�9�9�6*8 <(3F8�@GB�?�H�6�;�HI3KJI?=;=<ML�6�:
6�N�8 O 8+B J�69�P
;�9
P�3�<Q@>B 69�P/8 9�HR?�A�A 8$@E1
3�<E8+3@SL�6�B�L�1T@>B.6�B 8�@>B$8+L!@"B.1�6�B#6�<U3�L�?�O O 3L*B�3�PV<U3�HI;WO 6�<EO JXN�J�B.1�37A$8$@E1&3*<�8�3@"Y�AEA$8+L3*<(@QZ\[]1
?�:�3SJ�?�;_^�8 O O)N
3
^#8 O O 8 9�H�69
P_L?�?�:�3*<(6�B$8 `
3]B�?�6�9&@.^"3�<M:
<U3LQ8$@>3�O JSB�1=8$@KD/;
3@>B�8�?�9�9�6�8 <Q3!ZIa BGB 1�3]3�9�P�^]3b@>1�6�O O�;
@>3]B.1�8$@MDW;�3!@UB�8�?�9
9�6*8 <U3]B�?XH/3�B-B 1�3
<�8 H�1�B�L�6�9
P/8+P�6B.3!@CB�1�6B�^�8 O OW6�@U@E8$@EB�8 97L?=O O+3�L�B�8+9�HbA 8$@E1
3�<�8�3@-L�6�B�L�17PW6B�6�Z

c!d egf�hjiSk
l,m(iWn�o,k�p,q,iWp&rEs t�i�u&s vxw�y z ðð {�|*}7~�� | ðð�
� �#�\�=�
�
� �M��
�/���
���W�&�\�W�/���.�
���
�>� � �+�.���U�����

ð � �.�
���F�$ �¡��¢Q�$£$¤Q¥
¦¨§W© � �\ª §=© ¢����$��«�¬

ð\�E� ®��*�>¤�� §=© ¢���$��«�¬
ð¯ ��¢«�¬ § ����¤]� §W© ¢����$��«�¬
ð

°�± ²7³,´$µ�¶
·E´�¸ ¹Wº�»�¶
¼&½$¾E¿�À�ÁEÂ7Ã�Ä

ð ÅGÆ ¾�½+Ä
À¾(¾EÂ7Ã�Ä
ð¼\Ã�Á>ÂXÀ*Á

ð Ç ½ È/½ É
¾>À�Á�È�ÃÄ�Ê
ð

ÅMË Ã�Ê,ÌRÃ�Í�À*Á
ð Î7Ï-Ð=Ñ5Ò=Ó)Ô�Õ�ÓMÒ�ÒWÖ ð×7Ø�Ù!Ú
Û�Ü7ÙÝ
ð Þ�ß.à Ø�áFâ$Û�ã�ØäQå$æ$çQè

é�ê ëVìí�î5ï&ð�ñ�î!í
î�ò)ó�î=ì�ò(ôXð�õ\õ�ö.÷�ó�î�ò(ö î=÷Fø�ì�ù�øWó�ì/÷�÷�î=÷�÷�úxî/û,ù�÷�ñ\ò.í
îï&÷ü5ý þbÿ������¨ÿ��	��
���
����� ð ��� ð��� ������ "!$#�%& ��' )(+*,�)(.-0/�1�/�*2�)-3 546/�798	/�:�;< �(./	 5:":=-3�)-	/	:=-	/	1��5>?4@�)-.�A1B#�>C>D 51�-	/�#�7& 5E� �(F1�/�:� BG
H�I�J ð K�L ðM?N OQP@RTS@SDUWV<X�Y'Z2Z	[�\�P<X5]F[�X�\"\=S3R)S	[	\=S	[	^�R5_?`2R5S.RA`$[�`�U'YWa9^�Y'_ _DX�^5S.bcedBf�g�h�i g?jkd'l<m'd'n�h0o,n�gWpqlriDo.sWtvu.w�t=g

ð x t�n�o3f?u0i g?jkd'l�yAn�h	tvu
ð

x t�n�o3fBu3i g?j"y�tvi j)s�h@d l@l�iDoFs
ð

cedBf�g�h�iCg?jkd'l<mBi uzp?o{l	d?f?gWp|n=}Cd?g�j�h	s'te} n�~�t�o3s$dBuFt
ð

x t�n�o3fBu3i g?j�}Ctvg�j)h�s�dWl@lriro3s
ð �Q�F���5���3�v���?�)�.�3���

�?� �Q�@�T�@�D�W�<���'�2�	�����9�<�k�$���6�W 2��¡q¢"£	¤k��¥���¡|���	�q¦�§



 15 

¨ª©	«	¬F ®�©0¬0¯e° ± ²D³)´�µ0¶T·
ð ¸B¹Fº » ¼ ½ ¾.¿ À�Á.ÀrÂ ¹ Ã Ä�Å	ÆvÅ.ÅrÇ ðÈ,É Ê�Ë�Ì Í�Î Ï ÐÒÑ?Ó�Ô Õ
ð Ö+× Ø+ÙCÚ Û�Ü�Ý ÞCß�àBá)âäã ðå"æ�çDèDé êCë5ì�í?î)ì=ï.ìäð
ð ñ,ò�ó5ô õ�ö ÷ øqù'ú?û�üAý.þ ðÿ�������������	 
 � ��������������
ð ���������  !�"�#%$�&(' ð)+*-,�.0/�132 4057638:9+6�;
ð <>=@?BA�? C>A�D�=-E�F G HJI�KML%I�N�OPKQIRKQL%I�S ðT IRUVN W%X T�Y W�K�Z�[\O]G�^`_ Y _�S ð acbed0fhgid�jRk l mon\prq@pBs ð

t%u vrwVxzy%{}|�~��%����y%�����3�3�@�3�}w-���R|`�3�B���3���3~��@��|�����~����-���-�-���i��|>~(����xV�>��y\w`w-�-��|������e��xzy%{�����~���{`���0�`�>����-�-��� ���@�@�P� � �� (¡�¢@£�¤
ð ¥ ¦�§ ¨ © ª «B¬ �®�0¯ ¦ ° ±³²-´r²B²¶µ ð·¹¸ º��0� »�� � ¼¾½�¿�À ¤
ð Á � ÂÃ��� Ä�»R� �  �£�Å(¡�¤ ðÆ º�Ç���� �� �¡�È�Å(¡�ÉB¡e¤
ð Á º0Ê���»R� � ËQ£%È�Å�Ì�ÍB¤ ðÎ�Â�Ä���Ï���Ä�Ç � � ��Ð�£�Å�£�Å�£�¤
ð

Æ º�Ñ���� � Ò�À�È%Å�½�¤
ðÓ+Ô-Õ�Ö0×�Ø3Ù Ú0Û7Ü3Ý:Þ+Ü�ß

ð à �@�BÇ�� á>Ç����-»�� � âJ¡�¿Mã%¡�ä�ÍP¿Q¡R¿Qã%¡�¤ ðå%¡RæVä £%çRå�Ée£�¿�À�È\Í]��è`½�É�½�¤
ð é �e�0�hÂi��»R� � ¼oãzÍr¢@ÍB¤

ð

 ê�ëVì íMî�ïzî%ð�ñ\ò>î�óõô@ö>÷ùø�úoû`îVü�ô�ý�ò`þ ÷�î\ÿ>þ3î�����÷�þ�ô-ø�ò���ÿ�ø���ö>÷3üBø0÷����Rô�ý(ô-ø���ô-ø�þ�ý	��
�ý�ôBý�
����� ð ��� ðê�ê�ì �rÿ>ô@ö>÷ ý�ò��eó�÷�ü�ø�� ����� ���� "!$#	%'&

(*)�+ , #-&/.�0�132"%'4�45��67��&"89%�#	85�;:<#-!=�;496>0�:?49�:<#-!=�;49%'�A@CB
D�E�F ð G�H ð(*I�+ J 4K89@K�L#�&��7MN��6O%�� ����� MP@K#�8K8$.� C�Q4�%��R@TS#�&N."0�1T2�%�4�45�	6>�&�89%�#�8��/UV�R K�S�%'4=.�W(RX�+ Y @C#-8C4�%��*@K%$&�Z�ZK�#�6O2�0;.�0�1\["&�0�M�B

];^ _ _ ` ERa5F
ð bdcfefg�hji�c	k�lmc ðn H�Hfo;p `�qL_ ^�` E ð r H ^ F H `�s'^ F>t ^�`fu ðv p u pwp s$^ F5t ^�`�uxu E pAy{z n/| y>y9} ~ �f�d�A���L�K�$���"���A��� ð � �����R�{�$�9���w���$�$���

�R��� ���C�-�C�����*�K�$���N�f ��A�w 	¡�¢�£;¤�£�¥\¦"��£�§�¨
© �w�>�ª�"«�������w�P¬�«f���d�R����� ð � ���"¬�«��A�>�N�R�������� ð© �w�>�ª�"«�������w�N«������A��� ð ® �A�V�f� ð¯ 	�R°d� ð � �����*�{�$�5���A���$�$���

�R±�� ²�³C´-µC¶¸·f´	¹Kº{»�¼"½C»"´	µK¾�¿7»�¾�À�Á�ºAÂ�»�¹TÃK»;Ä�»�À\Å�¹�»�Æ/Ç
ÈCÉwÊ�ÊË�Ì{Í�Î�ÉRÏ

ð ÐPÑ Ï"Í�Î�ÉAÒ>ÊLÓ�Î�Ï�ÎfÒOÌRÔfÕ×Ö�Ô�Ì ðØ É*Ö ËfÍ�Î�ÉwÏ
ðÙ>Ô/Í�ÎfÉRÒ>ÊPÓ�ÎfÏ9Î�ÒOÌAÔ�Õ�Ö Ô"Ì
ð Ð Ï�Ú�Ì*Ò{Û$Ü5Ý�ÌAÞ�Ö$ß$à�á

âAã�ä åx´-¹/Ä�»�À3Ã"Â'¼�¼5·�¿7·�¹"µ9Â�´	µ5·P´�¼9Â'ºA³"Â�¹"æ�½C»"´-µC¼�¿7»�¶ç¼9Â'ºA³3è�»�Á�Á=·è�µ9»�¿é½K»"´	µ9ºwÇ
ê�Ì�Ü ð ë Î ð

âAì�ä í�ÀK¾"¾K»�ºA·�Ä�»�Àî´-¿�·;ºA·Á�·è�µ5·�Ã\µ5»dè�»�Á�Á�· èµK¼�Â�ºA³3è�´	µ9è³3ÃK´	µ5´LÃ"»LÄ�»�À3³C´wïf·Lµ�Â'¶ð·;µ9»dÃK»/µ�³�·xÆN»�¿>Å"Ç
ê�Ì�Ü ð ë Î ð

âRñ�ä ò*¼Kµ9³K·L´�¹�º7ÆN·�¿OÂ�º Ä�·º Ã�»;Ä�»�À3·�ó�¾�·�è�µô´	¹�Äd¾K´�Ä�¶<·�¹�µ5Ç
ê�Ì�Ü ð ë Î ð

õö�ä ò*¼Kµ9³K·L´�¹�º7ÆN·�¿OÂ�º Ä�·º ÆP³C´	µCºA»�¿VµC»�¼C¾C´AÄ�¶ð·	¹KµCÃ�»/¹�·�·�Ã�Ç÷>øfù�úû�ü�ý=þfÿ�� � ������������������������������� �
��� � � ýKù
	wþ��ðú���Kü��{ü���9ú���������ý������ú�þ�������� �Cû���!��;þ �"�3ü���5ú#�!$�%�'&KúLù�		ü�!\ùKú��(!�	�þ�)
��� � *,+.-"/10�2"3�452�67+�8�+�2"8'9:+<;>=�4�/�?�@�4�AB;>2'C>+�DE=�FG@�;HFI=JA�@#;K@LF�2"M.MN/�FI;H+�2"8
O�PGP"PGP"P�P"PGP"PGP"PGP"PGP"P�P"PGP"PGP"PGP"PGP�P"PGP

Q�Q"QGQ"QGQ"QGQ"QGQ"Q�Q"QGQ"QGQ"QGQ"QGQ"Q�Q"QGQ"QGQGQ"QGQ"Q�Q"QGQ"QGQ"QGQ"QGQ"Q�Q"QGQ"QGQ"QGQ"QGQ"Q�QGQ"QGQ"QGQ"QGQ"Q�Q"QGQ"QGQ"QGQ"QGQ"Q�Q"QGQ"QGQ"QGQGQ"Q�Q"QGQ"QGQ"QGQ
R /�F�2"4�A�/#4SO�PGP"P�P"PGP"PGP"PGP"PGP"P�P"PGP"PGP"PGP"PGP�P"PGP"PGP"PGP"PGP"P�P"PGP"P



 16 

T,U7U7VSW�XEXZY�[G[�["[G["[G["[G["[G["[�["[G["[G["[G["[G["[�["[G["[G[G["[G["[�["[G["[G["[G["[G["[�["[G["[G["[G["[G["[

 


