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I. SUMMARY 

This review of the Pilot Fish Production Project No. USAID
 
688-0220/San, Mali took place 3 years and 3 months after the agreement was
 

signed and is the first evaluation of this Project. The initial study was 

conducted between 10 June and 12 July, 1978. (l) This much needed project 

suffered start-up problems with a delayed im.pact on the achievement of 

the project goals and objectives. The combined efforts of the PV0(Africare) 

and the Government of the Republic of Mali (G.O.M.) have resulted in bringing 

the 	project to a position where.the fullest possibilities can now be exploited, 

provided the project continues.
 

In the original Project Paper the log-frame cmponent was not 

included, however, a number of the outputs as detailed under the Project 

Design have been accomplished. In addition, enough constraints have been 

overcome to indicate that most objectives can be achieved.
 

,As a result, it is the recommendation of the evaluation team
 

that the Pilot Fish Production Project No. USAID 688-0220, San, Mali be
 

continued beyond the planned completion date, if certain conditions are
 

met. This major recommendation is offered after a detailed analysis of 

constraints, the outputs componentsand 	the of the project by the evaluation 

team.
 

Major findings with respect to the PVO's activities in organizin
 

and implementing the project would support the following:
 

Most of the delays at the time of start up were discerned to be 

the lack of communication between the services of Operation Riz, and 

Eaux et Forets. In addition, there were frequent changes of the personnel 

(1) 	 Inland Fisheries Feasibility Survey, Republic of Mali, 10 June to 
12 July, 1978; REA, Clark, Carberry and Tourd. 



who 	were, concerned with the Pro.iect. Africare should have held dis

cussions with all Ministries and Operations involved, jointly and frequently 

to keep the conmnunications system open. Africare did provide the strongest 

support and guidance to the Project.
 

Major Findings with respect to the Peace Corps activities will
 

support the following:
 

The 	Peace Corps Volunteers asgigned to the Project indicated
 

they had a very narrow and restricted idea of how to execute this project,
 

and Peace Corps/Mali did not appear to be able to influence their 

negative opinions. 

The Project Paper states that the purpose of the project is to 

promote fish production in the 4th and 5th Rebions of Mali. It can be
 

assumed that any feasible method should be used. The Project Paper recarimends
 

that all other possibilities such as cage culture in rivers, behind dams
 

or in lakes should be considered. Also, a Peace Corps fish culture ex

tension volunteer and his Malian counterpart will work mainly with rice 

farmers interested in rice/fish culture. In the P.C.V. report submitted
 

by Schwarts and Pier, after making a survey of the Niono Region looking
 

for pond sites only, they made a statement in their recommendations that 

the goal of the project is to help Malian farmers grow fish. Then they 

decided: "As suitable terrain for this project is not available in Mali, 

We recommend that the Project be terminated".(2) 

According to Eaux et Forts, "les deux Volontaires du Corps de 

la Paix precedenment installds Niono, ont pur de raisons non JustifLies'a 


quitte le project."(3) 

(2) 	 US PC/USAID Fish Culture Project, Republic of Mali, firal report, 
14 June 1982 

(3) 	Rapport Semestriel Circonstanci6, janvier a Juin 1982, le Chef du 
Project, A Sanogo 



In spite of the foregoing, Peace Corps/Mali was the original motivating 

force for the Project. 

Major Findings with Respect to G.O.M. Activities in Organizing and 

implementing the Project would support the following: 

Eaux et For~ts did not come forward soon enough when the firs, 

study was made to demand that the Niono area be investigated for fish 

culture. The Ministry had personnel stationed there who were well acquainted 

with the possibilities of the area. Eaux et For~ts helped solve the 

problems of starting jp while supporting the Project; and guided it to its 

present position.
 

Project Progress to date:
 

Fish Production: The pilot station at the Village of San has
 

been established and is in operation.
 

Training: A total of four Malians have been trained to work at
 

the station and in extension services.
 

Distribution of Fingerlings: An aerated tank is',in use trans

':portingfingerlings and a landrover is assigned to the station for use by
 

the extension agents.
 

Extension Service: Only one extension agent is working with'
 

fai'ners and he is teaching cage fish production. 

Studies Made. No studies have been made 

Self-Sustaining of the fish station: No efforts have been 

established to accomplish this. 

Record Keeping: Some records were kept of finances; feed supplied;
 

chemical composition of water in the river, canal and ponds; and weights of
 

fish produced. 
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Recon endations Necessary For A Future Project 

All efforts must be made to encourage the Peace Corps to. 

participate in the continuation of fish production.
 
Eaux et ForAts must be willing to assign more manpower to the 

Project and train them in Mali. Thus establishing a trained extension 

force. 

Eaux et Forets must require that records be kept regarding the
 

condition of the water 
on the river, the canals, and the ponds. These 

examinations will determine the oxygen content, p, carbon dioxide, microrooa 

and the need for other tests. These must be taken regularly and charted over 

yearly periods. 

Dead fish should be autopsied (using the laboratories at Mopti 

or CVL in Bamako if necessary); the cause of death being classified and 

recorded. Ill fish should be sacrificed, the disease diagnosed and recorded. 

The keeping of these records and charts will be the beginning of practical 

research and may avoid problems later.
 

At least one demonstration must take place in San growing fish 

and rice together. Later, various species should be experimented with in the 

rice-fish culture. Careful records should be kept on the amounts and kinds 

of feed used and the cultivation practices employed in rice production. 

All efforts must be made to determine the cost benefits of the 

Project by keeping all records of costs involved in production of mature
 

fish, the production of fingerlings, and the money received at the tine of
 

the sale of the products. Cost benefit determinations should be made yearly. 

Monies received at San for the sale of the products should remain 
in a revolving fund at San to insure the sustainability of the Project.
 



Experiments should be undertaKen at an using schistosomiasis! 

consuming fish, ducks, etc., in order to be abl to address the controlof 

schistosomiasis. 

II. INTRODUCTION AND BACKGROUND 

A. 	 Project Background 

Mali is a large land-lockea west African country of fivesane 

million people bordered by Senegal,. Mauritania, Algeria, Niger, Upper 

Volta, Ivory Coast and Guinea. Mali is linked with Dakar, Senegal 

and the Atlantic ocean by a railroad line built during the colonial 

era. The Niger River passes through Mali and links the railway with 

a modest river transport system which is functional from August to 

January, most years. Half the country lies to the north of the great 

bend 	 in the Niger River at Timbuctoo and is an economically unproductive 

desert. No mineral or oil reserves have, as yet, been discovered in 

Mali. This lack of exportable resources, Mali's land-locked position 

and harsh Sahelian climate have been factors contributing to Mali's
 

,position as one of the least developed countries in the world as
 

measured in economic terms. 
The per capita gross national product is
 

estimated as ninety dollars per year. Despite these obstacles, Mali 

has made much progress, and its people have proven that they are 

determined to create a society which is free from hunger, disease and 

poverty. 

The climate has been capricious in the last decade, and Mali 

suffered badly from the drought of the early 70's. Traditionally, 

a cattle and fish exporting country, Mali experienced heavy losses 
in reserves of both during the drought. Approximately ninety percent 

of the people in Mali are subsistence farmers, herdsmen or river 

fishermen. The staple crops produced are millet, sorghum and rice. 
Most villages use traditional methods of agriculture, although a number 



of development projects are underway to utilize the waters of the 

Niger and Senegal Rivers to irrigate lana for farming, thus decreasing 

the chances of famine created by another drought. 

The goverrment of Mali expressed in its most recent Five Year 

Plan (1974-1978) a desire to meet the basic needs of the population. 

Stated priorities were to increase production of all agricultural 

products and to become more economically independent. Mali's soil and 

climate are far from ideal for agricultural production and although 

rural villagers eke out a subsistence living through hard work and 

ingenuity, their diets are based on cereal consumption and lack
 

sufficient protein. Meat and fish are expensive and often unavailable. 

Peace Corps has been active in Mali since April, 1971. The 

first volunteers were involved solely in rural development projects, 

but subsequent programs have included teachers, health workers, and 

a variety of specialized technicians. Currently there are more than 

50 volunteers who are living and working throughout the country. 

More than half of the volunteers are involved in assisting rural 

development or health projects. 

Africare, a private volunteer organization (.FVO) headquartered in 

Washington, D. C. since 1971, and with a regional office in Bamako, 

Mali since 1974, has undertaken a number of programs of rural develop

ment in the Sahel. These programs have been in the domains of famine 

relief, water resources development, rural health, food production 

and integrated rural development. Africare's permanent represeita

tive based in Bamako, worked with representatives of Peace Cors/Mali 

in the design of this project and in .preparing it for implementation 

by Africare.
 



B. Project History and Plan 

The Pilot Fish Production Project and proposed pian of action 

grew out of discussions and studies involving the G.O.M., Peace Corps, 

USAID/Mali and Africare. The Minister of Rural Development and the 

Director of Eaux et Forts recognize that the fish reserves in the 

i.tural uaterways of Mali are dwindling fast because of the drought; 

use of spawning areas for rice cultivation and use of modem fishing 

equipment. It is felt that the best opportunity to improve this 

condition is through designed management of fish production. It is 

hoped to return fish to the important position, both nutritionally 

and economically, that it has held historically in Mali. The 

investigation of a fish culture program emerged from the series of 

suggested actions.
 

An intensive study of the fish culture possibilities in the 

Central Delta Region of the Niger River was conducted by Fisheries 

Specialist Harry Rea, the Associate Director of Peace Corps/Mali 

Dague Clark, Fisheries Volunteer Bill Carberry and his Malian counter-, 

part Mamadou Tour6. (Appendix 1) 

This report was submitted to Eaux et Forts. The recamendations 

of this study promulgated the interest of the people and the G.O.M., 

thus continuing discussions between Peace Corps/Mali, Africare/Nali 

and USAID/Mali. The result was a proposal submitted by Africare in 

conjunctic)n with Peace Corps to USAID/Mali. 

Africare agreed to administer the grant, the Peace Corps to 

supply volunteers and USAID to monitor it. Africare works with the 

Malian and Peace Corps officials at all levels. 



It was agreed that the site on which the station at San was to be 

es tablished was to be provided by Operation Riz. At this point,, the 

original site was changed to one requiring more work and time to clear, thus 

creating a greater expenditure of funds than was estimated. 

Negotiations were made with Operation Riz to keep the water in the 

intake canal at a level high enough at all times so the fish station could 

use the water when needed. The agreement broke down because rice needs 

to be irrigated only three months whereas water is needed for six months 

to produce mature fish. An agreement could not be reached as to who would 

pay for the extra three months of pumping. 

At the new site it was necessary to construct the ponds on top
 

of the ground to provide adequate drainage. Work began 19 November 1979. 

Soil was hauled in and walls built. After this construction was started, 

the construction technician employed by Africare terminated his services, 

slowing down the progress of the project. 

In time, Africare was able to employ the services of another con

struction technician to finish the ponds and building construction. A 

consultant engineer found that the composition of the soil used did not 

contain enough clay, neither had the proper ccmpaction been done to prevent 

leakages of the ponds. He had both of these problems corrected. 

One of the Malian Engineers, Mr. Guimba Diallo, stationed at the 

San Fisheries Project, guided Mr. Morrison the second construction technician 

to .Niono believing that it was a better site than San for the fish station. 

They realized that the water at Niono was supplied by gravity versus pumping
 

as at San. Since the water was necessary for sugarcane production as well as 

rice, there was water in the canals year round. There was enough difference 



in the level of the intake canal and the rice flats to allow ponds to 

be built and to allow the ponds to be filled and drained by gravity. 

With the recommnendation of Mr. Morrison that the station be establish 

at Niono, construction at San was delayed and discussions began. The PCVs 

Ms. Pam Schwartz and Mr. Jerome Pier, made a study of the canal and 

drainage system of the area under the control of Office du Niger. 

Mr. Lamine M. Traor6, Direct6r for Extension for the fish culture project 

advised the volunteers that in the canals at Niono were one of the few 

places in Mali that reliable supplies of water could be found during the 

entire year. The PCVs made the recommendation that the fish culture 

project be terminated and departed Mali. (1) Despite these recanmendations 

work resumed at San and the station was completed. 

The Malians who were sent to Bouake for training returned. 

Fingerlings were imported from Bouake' and fish production began. During 

this time, the project purchased a used pump because water arrangements 

had not been worked out With Operation Riz. It malfunctioned most of 

the time. However, despite these problems, the station was able to bring 

one group of fingerlings to maturity with some fingerlings remaining. 

A new pump has been purchased but will require the purchase of new fittings 

and laying of new pipe to make it functional. Once it is installed, it 

is expected that most of the water problems will be solved. 

(1)U.S.P.C./USAID Fish Culture Project Republic of Mali: Final Reort. 
Submitted by Pam Schwartz and Jerome Pier. 
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The construction is finished and presently includes 9 ponds, 4 

holding tanks, 2 concrete block buildings- office, laboratory, storehouse, 

and 	a latrine. 

Under this two-year project Peace Corps and Africare proposed to 

work directly with Malian officials and technicians at the national, 

regional and local levels and with the village people in order to accomplish 

the following: 

1. 	 establish and operate a pilot station at the village of San 

for fish breeding, fish production and the hatching and 

distribution of fingerlings 

2. 	 train station and extension staff 

3. 	 assist farmers to undertake fish production in conjunction 

with existing paddy rice production
 

4. 	 distribute fingerlings to the rice farmers 

5. 	 study and recomend improved approaches for fish culture, 

production and integration with other aspects of rural development 

6. 	 assess the self-sustaining potential of the fish station and 

extension activities
 

7. 	 prepare a report by the end of year 1 and year 2 on the 

results obtained, problems encountered, program potentials and 

shortcomings along with recamnendations for future actions. 

The project paper submitted jointly by Peace Corps/Mali and 

Africare/Mali expected the two groups to assist the G.O.M. with a 



two-year fisheries project, implemented by Peace Corps Volunteers 

and Malian agents tnder the supervision of Eaux et Forts. 

The purpose of the project is to promote fish production in the 

4th and 5th regions without endangering existing fish reserves in order 

to help improve the quality and quantity of protein available for 

local consunption as well as assist the rural people to add to their
 

cash 	income. 

The 	methods recnmended were:
 

1. 	 build and exploit fish ponds 

2. 	 develop rice/fish culture
 

3. 	all other possibilities such as cage culture in rivers, 

behind dams or in lakes 

4. 	 the barrages of the Dogon Plateau should be stocked 

The 	responsibilities of each group were:
 

1. 	Peace Corps
 

a. Manage the station at San and oversee all aspects of 

fish production at the station using volunteers 

b. 	 Supply necessary volunteers until date that all parties 

concerned feel the Malians can run all phases of the 

program. Then turn the project over to the Malians. 

c. 	$78,000 - cost of training the volunteers. 

2. 	 Africare 

a. 	 cooperate with Peace Corps in fornmulating the project 

b. 	 manage the project and the grant provided by USAID 

3. 	Government of the Republic of Mali 

a. 	 provide all Malian counterparts 



b. provide the training of Malians 

c. provide two hectares of land 

d. provide insurance and taxes on vehicles 

4. USuID/Mali 

a. grant of $294,000 

b. monitor the project
 

Objectite of the Evaluation
 

This report is an end of Term Evaluation of the Pilot Fish
 

Project, San Mali, Project No. USAID 688-0220, that was an operational
 

program grant approved November 1979.
 

The objective is to evaluate the progress to date toward the
 

achievement of the project objectives to
and outputs, objectively
 

identify and examine constraints and to the extent possible, make
 

recommendations to alleviate these constraints.
 

III METHODOLOGY
 

A. Planning and Orientation
 

The team leader was contracted by Africare, Inc., to go 

Mali and to lead a team on the evaluation of the Africare fisheries 

project, located in the city of San. In the Africare/W office the 

team leader was given the history and background of the project. 

Several reports including the project documents were also made 

available. 

The evaluation began Feb. 22 the day after arrival in Bamako 

with a briefing by Mr. Ralph Conley, USAID Agriculture Office, in 

charge of Crops Division, who is monitoring the project. Mr. Qaadir 

Madyun, Africare Country Reoresentative, then escorted the team leader 
to Eaux et Forts to meet with Mr. Hinna Haidara, Chief de la Division 

Cdl v 



i 

Peche. Mr. Haidara explained most of the start-up problems.,. He.. 

emphasized that despite these problems, Eaux et Forts had the utmost
 

confidence in the possibilities of the project. At this time. we 


established the work/evaluation schedule.
 

Mr. Lamine Soumah, Marine Biologist , Africare Consultant to
 

implement Cage fish culture was later working in'the field.,
met 

B. Data Collection
 

The methods of collecting data included the following: 

- Reading the project paper, reports, and discussing them 

with appropriate personnel
 

- On-site observations
 

- Discussions with G.O.M., USAID, Peace Corps 
 project personnel
 

and villagers
 

- Interviews with G.0.M. staff and project beneficiaries (villagers) 

In addition to the project paper 
supplied by Africare/W, other 

documents were supplied by Peace Corps/Mali, Eaux et Forets, and 

Africare/Mali. Interviews were held with the project staff seeking 

their perceptions, opinions and recommendations. All interviewees 

were assured that all information would be treated objectively. It 

was emphasized that the evaluation process is of a constructive 

nature.
 

Informal interviewing took place throughout the direct observation 

portion of the evaluation. Project staff and Ministry officials 

accampanied the team to the principal activities in each village, 

permitting additional impressions/insights to be gained while siteon 

and from the beneficiaries.
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The 	 team spent one day on the site at San anda second day at 

Niono inspecting, discussing, and recording all project activities. Then 

the team returned to Bamako for more reading of reports, discussions and 

synthesizing impressions. 

C. 	 Synthesis and Write-up 

Data impressions and recmmendations were discussed at the 

site 	in San with the staff and team members participating. The 

same 	thing occurred at Niono. This time, the Africare Consultant 

marine biologist, Mr. Lamine Soumah, participated along with the 

Niono staff and evaluation team. 

At a meeting in Bamako at the Eaux et Forets office with the 
Director, Mr. Nampon Sonogo, the data collected, impressions, 

tentative conclusions and recommendations for the future were 

presented and discussed. Those present in addition to the Directo 

were: Lamine Soumah, Marine Biologist; Qaadir Madyun, Africare 

Representative; Lamine Traor, Ingenieur de Travaux; Hinna Haidara 

Chef de la Division Peche and Henry Van Blake.
 

Later Mr. Madyun and the zeam leader met 
with the Director of 

USAfD/Mali, Mr. Wilson and discussed the project and the progress 

of 	the evaluation. Discussions were held with the Peace Corps 

Associate Director, Mr. Bertrm Laurent, near the beginning of the 

evaluation and after he had read the summary draft. Discussions 

were held with USAID personnel at the beginning, during the evaluation 

and after they had read the summary draft. These discussions included 

imressions and ideas concerning the 	future of the project. 
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'meteam leaaer returnea to wasnington, £i.u., ana rnere cmpiezea 

tne final evaluation report and submitted it to Africare. 

A copy is to be returned to Mali for review by the G.O.M., Peace Corps 

and USAID/Bamako. 

IV. PRESENT STATUS OF THE PROJECT 

A. San Station 

1. End of project output:, A pilot station at the village or an 

established and operating for fish breeding, fish production, fish 

hatching and the distribution of fingerlings. The station is to be 

composed of:
 

' -ponds: 10 small (100 m2 ) size for breeding 

4 holding tanks (.5m x-im) 

2
7 for production 500-1000 m

all necessary canals and drainage to enable 
operation 

-buildings: 2-room building for storage 

2-room building for laboratory and office 

-25 ha. of local villagers' fields in rice-fish culture. 

2. Progress to date: The pilot station at the village of
 

San has been established and is in operation.
 

3. Findings: The establishment and functioning of the pilot 

station was delayed by start-up problems. a) The original site 

was changed, requiring that the ponds be constructed on top of the 

ground instead of dug in the ground. The new site required that the 

land be cleared. b) Decision-making personnel in Operation Riz were 

changed and agreenents could not be reached about the actuality of 

rice-fish culture and the supply of water in the canal for six months. 

t i 



c) The construction technician employed by Africare terminated hiQ 

services before construction was ccpleted. The new technician discovex 

that sufficient clay had not been mixed with the soil and that there 

was not sufficient compaction. This required additional time and 

money to correct. d) A recommendation was made to change the site 

to Niono where water ran by gravity and was supplied in the canals, 

year round. This halted the construction of San until it was decided 

to complete the station at San and to purchase and install a 

private water pump. e) TWo Peace Corps volunteers assigned to 

direct the *Mtension condemned the project and left the country. 

f) Peace Corps/Mali did not supply replacements, thus effecting the 

extension work. 

The station is composed of: 

-- Ponds: 9 breeding ponds 

5 of 1 Are volume 

1 of 4 Are volume 

1 of 5 Are volume 

i of 6 Are volume 

1 of 7 1/2 Are volume = Total 27 1/2 Are(l) 

4 holding tanks (5m x lm) 

all necessary canals and drainage 

-- Buildings: 2-room structure for storage 

2-room structure for laboratory and office 

B. Training 

1. End of project output: To train station and extension staff. 

2() lkare = 100 m



2. 	 Progress to date: Several Malians have been trained 

to work at the station and in Extension.
 

3. Findings: There were four Malians who received training 

in either the Ivory Coast and/or Zaire. They did work at the station.
 

However, as of now, there are only two at the station, with another
 

presently at Bouak4 Ivory Coast, being trained. One of the trained
 

officers has been reassigned and the other one is undergoing Army Reserv
 

training. It is expected he will return to the post upon conpletion
 

of this training, making three at the station. This is sufficient
 

manpower at present to operate the station.
 

C. 	 Systems for the distribution of fish and the marketing of
 

fish produced at the station
 

1. 	End of project outputs

a. A system established for the distribution of
 

fingerlings and the marketing of fish produced'at the
 

station.
 

b. 	The monies collected from the sale of the fingerlings
 
and the fish produced applied to station cost.
 

2. Progress to date: An aerated tank has been constructed
 

and is used for transporting fingerlings to the farmers at Niono.
 

The tank is loaded on the back of a landrover pick-up truck which is
 

assigned to the station for use by the Extension agents. Thus, the
 

fingerlings can be transported wherever requested.
 

3. Findings: The holding pens at the station are functional,
 

therefore, orders can be given, the staff at the station can sort
 

the fingerlings and hold them in the pens ready for pick up or'
 



system was used once when fingerlingsdelivery. This 

were requested and delivered to the Extension workers at Niono. 

The first fish (;approximately 1000) reached an average 

of 350 grams with a total weight of 275.39 kg. In order toweight 

aconvince doubting personnel that mature fish could be produced, 

held and the fish were given away to these persons.celebration was 

The ministry has stated its next move will be to put most of the
 

ponds into full fish production and the monies collected applied
 

to the station costs. 

D. 	 Extension Work 

1. 	 End of project output: Systems established for 

extension work in support of fish production being 

undertaken by farmers. 

2. Progress to date: The only Extension agent in rne p-EjtGuc 

is actively working with farmers in the Niono area with cage 

fish culture. 

3. 	 Findings: The two Peace Corps volunteers assigned to ex

tension work resigned and were transferred out of the 

country. Africare employed a consultant marine biologist, 

who demonstrated successfully cage fish culture in canals 

at Niono. He taught the Eaux et Forets staff at Niono 

cage building,the technique of cage fish culture, including 

testing the water and feeding. Farmers did collect 

material, build a cage of their own, under Extension 

supervision, and are responsible for the daily feeding of 

the fish and dare of the cages. There are sufficient 



numbers of trained staff at Niono and the San Station 

to train enough Malians to expand the Extension effort. 

E. 	 Studies Made 

1. End of project output: Study and recomnend improved 

approaches for fish culture and production, and 

integration with other aspects of rural development. 

2. 	 Progress to date: No studies have been made. 

3. 	 Findings: The start-up problems delayed the progress of 

the station and extension work so that only one group of 

matured fish and fingerlings was produced. The level of 

training of the personnel at the station is not technically 

adequate to perform sophisticated studies, however, they 

are trained to do basic tests . The recording of these 

tests, plotting them over a year's time will be the bench 

marks for improvement studies.
 

F. 	 Self-sustaining of the station 

1. 	End of Project output: Assess the self-sustaining potential
 

of the fish station and Extension activities.
 

2. 	Progress to date: No efforts have been made to assess the
 

self-sustaining potential of the station at San or the 

extension activities. 

3. Findings: Using six ponds, the fish produced weighed 

275.39 kg and the present market price for a 300g fish 

equals 100Fm. This gives a possible income of 91,797 Fi for 

six months' growth. Doubling the number of ponds and we 

have a possibility of 183,593 Fm. The tilapia fish fNom 
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the 	Boni River yielded 49.7 kg:. This would produce an 

annual income of 33,133 Fm. There were 202,000 fingerlings 

collected but for which there was no charge. The 183,593 

plus 33,133 Fr gives a beginning figure of 216,726 Fm to begi 

estimating the self-sustaining potential of the station. 

(See Appendix 4)
 

G. 	 Record Keeping 

1. 	 End of project output: Prepare report by.end or year.L 

and 2 on results obtained. 

2. 	 Progress to date: Records were kept of the number and 

weight of fingerlings received, their distribution, progress 

of growth, results of the first harvest. The manure applied 

was recorded. Also the feed was analyzed into composition, 

weight of proteins and protein percentage of feed. The
 

chemical composition of the water from each pond, the canal, 

and 	from the river were recorded once. (.See Appendix 2). 

Accounting records were kept of funds received and spent. 

3. 	 Findings: Chemicals were supplied the laboratory at 

San and two mobile testing kits delivered to the extension 

workers. This should ensure continuous testing of the 

water 	from the river, canals and the ponds. Also the
 

canals at Niono are to be plotted over a year. The 

ministry intends to require that all records be contained 

and expanded. 



V. SOCIOLOGIb3AL EFFECTS 

A. Desciliption 

1. Women
 

Women constitute part of the target group, for this 

project. Traditionally, the rural female groups have been 

neglected by agriculturalj extension services although these 

women have always played the major role in many rural 

conuunities with respect to agricultural production, marketing, 

and farm management. 

The impact of a small-scale project such as this on the 

women of a country of some 5-6 million people must not be 

exaggerated. However, it is possible that on this small
 

scale corrections of past inequities towards women can begin 

by extending to them fisheries extension services in the 

preservation and marketing of fish. Extension agents, for 

instance, should run experiments with the women on different 

methods of preservation in order to reduce the large loss of 

animal protein currently attributed to insect damage and 

spoilage. This pilot approach could help women become better 

preservers of fish and managers of its marketing. 

This would not necessarily change the traditional role 

of women among the target population. In Africa, especially 

in rural areas, women have always preserved and marketed 

fish. This innovation would simply enhance the productivity 

of women in a traditional economic activity. Thus negative 

social consequences would not result from this approach. 
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2. Nutrition
 

Often, small-scale fishing and rice production in rural
 

Africa are at subsistence levels. But production at this
 

particular level leaves many members 
 of an average rural 

family poorly fed, undernourished, and makes the management 

of large families very difficult. Experience shows that this 

often the lot of many rural families that live by subsistence 

farming or fishing, a socioeconomic characteristic of this 

project's target area. Therefore, increases in productivity 

will enhance the capability of the local community to feed more 

people properly 

3. Health
 

Although this projtc, _L5 nou on nea-tn per se, it is 

possible through more extension services (canmunication) with 

the poorest majority, that they would be able to experience 

better diets, better health and better child care. Of course, 

with increased productivity, enhancement of protein content, 

proper dieting, and related benefits, this would eventually 

reduce infant mortality due to protein deficient related 

diseases. Indeed, it could raise life expectancy. 

4. Employment 

Special interest groups whose monopoly of the current
 

fishing industry of the area could oppose this innovation if 

only to protect their priviledged positions. However, our 

investigation to date has not identified any particular group 

or groups that might stymie these efforts. 



Provision of employment for persons involved is an 

added social impact. But such an impact would be much more 

significant in the long run with a large scale follow-uo 

project than with the current scale of this operation. How

ever, the potential exists. Gains from planning and manage
ment will certainly help similar carnunities empirically. 

B. Prozress to date
 

No progress has been made in potential sociological or economic 

change. 

C. Findings 

The project was functional fori too short a time to make the 
sociological or economic changes anticipated. The time frame 

would require 3 to 5 years. 

VI. ENVIRONNAL IMPACT 

A. Description 

1. Environment: Insofar as changing the environment is 

concerned, the place this project calls for the greatest 

activities is at the station itself where there are seven
 

food and ten fingerling production ponds constructed.
 

Impact rating negative. 

2. Eliminatiztg an element of the ecosystem: 

Ipact negative 

3. Health Impact: The project in the fourth region of Mali.' 

is located along the banks of the Niger and Boni rivers. 

The rural populations use these water sources for. all their 

--)7
 



personal needs: drinking, cooking, washing, bathing, 

urinating and defecating. Consequently, water-related 

diseases are hyperendemic. Though there is no base line 

health data, it is estimated that sane 80 to 90% of the 

people have malaria or schistosmiasis, either in clinical 

or sub-clinical form. In one sense, the project envisages
 

a potential increase in human contact with water, through 

the fish ponds and canal system. The same contaminated 

river water for personal needs is pumped into the canals 

and ponds. Similarly, there is a potential increase in 

breeding sites for disease vectors. 

However, to conclude that there is an adverse impact
 

on human health is not justified. 
First of all, the project 

activities do not result in any significant change in either 

human contact with water or in breeding sites for disease 

vectors. 'The target group of beneficiaries are people already 

)eing fully exposed to contaminated water and disease vector 

)reeding sites. 

Secondly, although there is newly retained water in 

;he fingerling and production ponds at the fish station, 

;hese ponds are periodically drained and cleaned as part 

)fthe fish program. In addition, employees at the station 

iave been advised and educated regarding preventive health 

iethods, and use of the latrines placed well away from all 



contalnecV water is required. Also, ' extension agents 

educate and advise :farmers on how to break the schisto

somiasis cycle. 

Thirdly, a biological control of the schistosomiasis 

host snail is expected to be part of the work carried 

out at the station.
 

Furthermore, the added nutritional value of the fish
 

produced should outweigh the small negative effect the 

newly retained water may have on the population. Therefore, 

assessing the above, the impact rating: none to low negative 

4. 	 International Inpact: due to the small scale of this 

project no international impact is encountered. 

Impact rating - none. 

5 Controversial ITmact: No controversial impact - rating 

None
 

6. 	 larger Program Imact: Fingerlings irom rnms project 

can 	be used for other larger projects. 

Impact rating- Negative 

B" 	 Progress to date - No environmental change 

C. 	 Findings - The station at San has been built, with ponds 

on top of the ground. At Niono, Office du Niger will allow 

the use of their canals but forbids any alterations in them 

and none is necessary as the size of cages arre adapted to fit 

the canals. The Office du Niger refuses to allow any fish 

ponds to be established on the area they control.
 

7((
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IMPACT FINDINGS 

Impact 

Impact Areas and Sub-Areas 

A. 	 Land Use 

1. 	 Changing the character of the 
land through: 

a. increasing the population 

b. Extracting natural resources 

c. Land Clearing 

d Changing soil character 

2,. Altering natural defenses 

3. Foreclosing important use 

4. Jeopardizing man or his works 

5. Other factors 


B. 	 Water Quality 

1. Physical state of water 


2. Chemical and biological states 


3. Ecological balance 

4. Other factors 


Atmospheric
 

1. Air additives 


2. Air pollution 


3. Noise pollution 

4. Other factors 

D. 	 Natural Resources
 

1. Diversion, altered use of water 


2. Irreversible, inefficient comnitments 


3. Other factors 

N = 	 NO environmental impact 

Identification and 

Evaluation 

N 

N 

N 

N 

N 

N 

N 

N
 

N
 

N
 

N
 

N 

N
 

N
 

N 

N
 

N 

N
 

N
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VII. Tachnologv ADolted 

A. 	 Description 

A very simple and appropriate technology has been 

employed and should be applicable throughout all fish culture. 

Malians involved in every phase of the project should be able 

to duplicate the technolbgy elsewhere in the country. 

Since the training given Malians in Zaire and the 

Ivory Coast is of successful methods used in fisheries 

projects, there is no reason to believe those methods will 

fail when applied in Mali. 

B. 	 Progress to date
 

The station at San has been erected by building
 

earthen ponds on top of the ground, building and grading 

canals to supply water and drainage when necessary. Simple 

monks and water gates were used. Simple cages were installed 

in the canals at Niono. 

-. Findings 

The ponds and canals could well be constructed by 

manual labor since the walls need be only 2 meters high.
 

The cages at Niono were constructed of local material
 

(bamboo, sticks, and bark).
 

The feed for the fish is in abundance in the area being
 

composed of rice hulls, broken rice and fresh blood. 
Cattle
 

and small 	ruminants are being slaughtered daily, and this
 

blood is 	not normally utilized. 



The containers to hold the feed are calabashes, which 

are available everywhere and can be grown by the farmers. 

VIII. FINANCIAL ANALYSIS 

A. Fisheries compared with Rice production 

1. Cage Culture of Fish 

1500 Fingerlings capacity in cage sized 3 x 1.5 x x Im 

Cost of construction of cage 

-2 days-labor with donkey 9,000 Fm 

- 3 days labor to build cage 3,000 Fm 

- 6 poles Bamboo at 1000 Fm each 6,000 Fm 

Total Cost 18,000 Fm 

1500 Fingerlings at 10 Fm(.see Appendix 2) 15,000 Fm 

Total known costs 33,000 Fm 

Selling-

Each fish weighs 300g,
 

They sell for 500 Fr/kg (see Appendix 4)
 

1400 fish sold at 6 months weigh
 
420kg at 500 FWmkg 210,000 Fm-

1400 fish sold at 6 months weigh
 

420kg at 500 Fm/kg 210,000 Fm
 

Gross Annual Income 420,000 Fm 

Less total known costs 33,000 Fm 

Estimated Annual Profit in Cagefish 387,OQO Fm 
Production 
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2. 1-Rice Production 

One acre yields 3 to 4 tons 

4 tons = 4,000kg 

Rice sells for 250Fm/kg 

4,000 x 250 = 1,000;000 Fm 

Annual Incane 
J.,UUU,UUU bm 

Fertilizer' 100,0Ou bm 

Insecticide 50,000 Fm 

Water Rates 50,000 Fi 

Cost of Production 200.000 Fm 

Estimated Annual Profit in Rice Production 800,000 Fm 

This indicates that with a very little additional input of
 

money and labor, a rice farmer can make a sizeable increase in his
 

incme and his quality of life by using cage fish culture.
 

To try to bring the cost figures of pond fish culture into
 

perspective we use the pond cost figures of the G.O.M. 22,500,000
 

Fm (see Appendix 3). Here they are planning to build 15 ponds,
 

giving a cost figure of 1,500,000/pond. In the project progress report
 

(Appendix 4), the gross income from ponds is calculated to be
 

139,695 Fr/harvest or 279,390 FroVyear. This appears to indicate
 

that fish pond culture is out of the reach of the farmers.
 

This cannot be true since fish pond culture is on the
 

increase in other third world countries, i.e.., Zaire and Ivory Coast.
 

There we expect the farmers are able to get ponds constructed or
 

build them themselves for less than the G.O.M. cost. We anticipate
 

the same would be true in Mali. Based on this, we expect that
 



-30-' 

pond cultivated fish would compete with' cage grown fish for 

income. Surely rice-fish cultivation would compete since the cost 

of the pond would be divided between both rice and fish harvests. 

B. Project Financial Status Report 

The initial amount of the grant was $294,000 and in 1981 an 

incremental funding of $29,400 was granted, making the total 

$323,4oo. The L.O.P. was increased by 10% because of delays and 

expenses encountered due to the physical relocation of the ponds, 

redrafting of construction plans and conodities were difficult 

to purchase in Mali. 

As of 31 December, 1982, $33,377 remained unspent. It is 

expected that most of this will be spent to install the new DumD 

and pipes located at the San station.
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IX. SUNV4ARY OF THE PROPOSED PROJECT 

A Marine Biologist will execute the project assisted by a Malian
 

counterpart. The Malian is to be trained in the U. S. and must return to 

the project while the Marine Biologist is in residence. 

The central fisheries station at San will be expanded and 

utilized as a camercial fish production center, hatchery and an experiment 

station. The initial emphasis will be on commercial fish production but as 

the demand for fingerlings increases conmercial fish production will decrease 

and the facilities will be used to meet the demand for fingerlings. Farmers 

will replace the lost commercial fish production. Monies collected from 

the sale of products at San will be returned to the project to perpetuate it. 

Fish culture training of all Malians will be conducted at San 

and Niono. Farmers will be trained to use as many kilometers of the canals 

at Niono as possible for carmnercial fish production. 

Credit will be extended to interested farmers and extension 

ageants. The credit extended to farmers, whether groups or individuals, 

will enable than to build ponds. The extension agents will use the credit 

extended through the project to purchase mobylettes for transportation. 

Studies will be made of market preferences, seasonal variations 

and conservation preferences. Water conditions will be studied wherever 

fish are produced. Diseases will be diagnosed and recorded using the 

Mopti and CVL laboratories when necessary. 

Improved methods of conserving and packaging will be devised 

using the experiences obtained at Mopti by Operation Peche. These methods 

will be taught the women in the rural areas. 
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Peace Corps will direct the market studies, conservation of the 

fish and the construction of ponds. 

Every effort will be made using extension agents to expand the 

camercial production of fish throughout Mali, using pond, cage and fish

rice culture. 



-35-


Mr. Hinna Haidara - Chef de la Division Peche 
Pisciculture DNEF Bamako 

et 

Mr. Qaadir Madyun - Africare Country Representative 

Mr. Konate - Superieur Ingnieur des Travaux 
Forestiers 

Mr. Lamine Traor4 - Ingnieur des Travaux Forestiers 

CONTACTS 

Ms. Theresa War6 - Sociologist USAID/Bamako 

.Mr. Ralph Conley - Chief Division Agriculture Projects 
Head of Crops Division 

Mr. Bert laurent 

Mr. Robert Wilson 

Dr. Joseph Kennedy 

Mr. Lamine Soumah 

- Associate Director, Peace Corps 

- Regional Development Officer-
Francophone and West Africa, 
Africare/Washington 

- Director of International Development 
Africare/Washington 

- Consultant Marine Biologist/Africare 

Mr. 

M!r. 

Nampan Sanogo 

David Wilson 

- Director - Eaux et Foret 

- Director of USAID/Bamako 

Mr. Moussa Niento - Ing4nieur des Travaux Forestiers 

Mrs. Alameda Harpe- Regional Operations Officer 
Africare/Washington-. 
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Itinerary of Henry E. Van Blake 

20 February to 6 March iQ8-; 

20 February, Sunday STravelling
 
Departed D.C. 4:4 5 pm
 

21 February, Monday

Arrived Bamako 7:00 
 P.M. Met Mr. Qaadir Madyun, Africare Rep. at 

Bamako Airport
 
22 February, Tuesday 
 Messrs. Madyun and Van Blake visited USAID 

and. conferred with Mr. Ralph Conley, Chief
Division Agriculture Projects, Head of Crops
Division about the evaluation of the project.

At Eaux et Forets we met with Mr. Hinna 
Haidara and established a schedule for inspecting
the site at San and at Niono. Ike presented the
proposal to Ms. Therese Ware, Sociologist
with USAID and asked for sociological input. 

23 February, Wednesday Due to mechanical problems werewe late 
departing Bamako for San. Those on the trip
were Messrs. Madyun, Haidara and Van Blake. 

24 February, Thursday We picked up the manager of the fisheries 
station, Adama Sabogo, and drove to the site.
We inspected the ponds, laboratory, office,
storage building and the pumps controlled by
CMDT. We observed the site where the Eaux etForts pump will be installed. We agreed on
 
the proper installation, i.e., it would be

welded onto a raft, floated to the deepest part

of the river and chained or cabled to the
 
bank. 
The intake pipe should be suspended

between two floating barrels so water will
 
always be under it. 
 At the San Laboratories
 
we discussed the problems of the project, what
 
had been acccrplished and future usages. 
We
 
met Mr. Larnine Soumah and planned the next
 
day's schedule.
 

Departed San 1:00 p.m. 

Arrived Niono 8:00 p.m.
 

....iC:
 



25 February, Friday 	 Messrs. Soumah, Traor- and Konat6 guided us
 
In Niono to 	the village of Niono Koroni. Here we 

observed a 1 x 3.5 x lm cage that had been 
stocked with fingerlings the day before. There 
were only four dead fish that had died due to 
the stress suffered while being transported. 
Later, we departed for Village Km26. Here we 
saw a cage 3 x 1.5 x 3m that also had been
 
stocked the day before. Luckily, only one fish
 
had died. We observed the feeding of the fish
 
and where the feed was stored. Many villagers
 
came out from the villages and we were able to
 
interview them concerning their impression of
 
cage culturing of fish. All were in favor
 
of cage fish culture. Enroute to the village
 
of Nique, we stopped and observed a site adjacent
 
to the Lake (Falah) where it would be possible
 
to build ponds, provided Office du Niger would
 
allow. When we arrived at the village of Nique
 
we were informed that all of the fingerlings had
 
been stolen out of the cage 1 x 3.5 x lm. After
 
discussions, it was agreed to locate the cage
 
close to the chief's house and restock it with
 
fingerlings. The group returned to the Eaux
 
et For~ts office in Niono and discussed the
 
trip and the project, exchanging ideas and
 
impressions.
 

Departed 3:00 p.m.
 

Arrived in Bamako 10:00pm
 

26 February, Saturday 	 Went into Africare office and started writing
 
the evaluation.
 

27 February, Sunday 	 Spent the day composing and writing the
 
evaluation.
 

28 February, Monday 	 Messrs. Madyun and Van Blake consulted with 
the Associate Director of the Peace Corps, F4r. 
Bert Laurent. He gave us a copy of the report 
produced by their last expert, Mr. Val Mezainis.
 
We then met with the USAID Director, Mr. Wilson,
 
and discussed the progress of the evaluation.
 

1 March, Tuesday 	 A meting was held at Eaux et Forts attended
 
by: The Director, Mr. Nampan Sanogo, Mr. Hinna
 
Haidara, Chef de la Division Peche, Mr.
 
Lamine Traor6, Ingenieur des Travaux Forestiers,
 
Mr. Qaadir radyun, Africare Representative,
 
Mr. Lamine Soumah, Consultant and Mr. Henry E.
 
Van Blake, Consultant. Here we presented
 



1 March '(Cotintied) recomendations for the continuation of the 
project. These, the director agreed to execute 
where possibl e. He revealed that Eaux et 
For~ts had written a proposal for the continua
tion of the project. See Annex 3. We returned 
to the office of Africare and together we worked 
on the evaluation. Messrs. Soumah, Madyun and 
Van Blake conferred with Mr. Ralph Conley, 
USAID, and he expressed a wish that a P.C. 
proposal be collaborated, funded and executed 
in Sikasso. 

2 March, Wednesday Mr. Van Blake remained in Bamako camposing 
the summary and part of the proposal for the 
continuation of the project. 

3 March, Thursday 	 Messrs. Madyun and Van Blake went to the office 
of Eaux et ForAts to continue our discussions 
on the new proposal, the project and the cost 
benefit figures. They agreed to supply 
Africare with the figures and their new proposal.
Mr. Soumah joined us at the Africare Office and 
helped rewrite the summary. Mr. Rollo Erich, 
USAID Food and Ag Officer gave an appointment to 
discuss the surmary and project on Saturday. 

4 March, ,Friday 	 Completed summary of the team's findings and 
delivered copies to USAID, Peace Corps and 
Africare. Continued at the Africare Office 
writing on the evaluation report.
 

5 March, Saturday 	 Messrs. Madyun and Van Blake conferred with 
the Associate Director of the Peace Corps 
about the summary. We suggested that Peace 
Corps compose their opinions and forward them 
to the Africare Office in Washington, D. C. 
At USAID we had discussions with Messrs.
 
Rollo Erich and Ralph Conley. USAID stated 
that the Peace Corps had made a request for 
fisheries financing that USAID could not legally 
finance. We informed them of Africare' s 
intention to prepare a proposal for continuing 
the project and including the use of Peace 
Corps.
 

Departed Bamako 7:00 p.m 

Arrived Washington, D.C.. 9:30 A.M. 
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INLAND FISHERIES FEASIBILITY SURVElY 

REPUBLIC OF MAMi 

June, 10 to'July 12, 1978 

Condunted By
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Dague Clark, APCD/Ag RD 
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Introduction
 

Until 	recently it was believed that the Niger and Senegal river systems
 
were capable of providing a virtually endless supply of fish to thepeople of Mali. However, over the past several years both the quantity

and quality (size and preferred species) have declined due to the
 
following reasons:
 

1. 	 Over-exploitation, Traditionl fishing methods are gradually

being replaced by more modern techniques and equipment thus
 
increasing the efficiency of the local fishermen. 
Fine mesh
 
nets are being used to increase the catch, but these nets
 
capture both young and mature fish thus reducing present and
 
future brood stock.
 

2. 	 Reduced *.:;production. Along with the depletion of brood stock
 
as mentionned above, the drought of the past few years has

greatly reduced natural reporduction. Many species of riverine
 
fishes breed during periods of flooding and much of the breeding

takes place on the shallow flood plains.
 

Therefore, what exists is a system in which the outputs exceed
the inputs leading to what may be the complete exhaustion of
 
the fishery resources of these river systems.
 

Large quantities of the fish are dried or smoked.
 
Considerable lses 
occur due to insect infestation 
It has been estimated that"hese losses result in
the processed fish having an animr1 ptein content 
that is less 
 bhnn_15!, ng-tht in an equivalent 
quantity f re~hf h __ 

Of the estimated annual catch of 
o-00 tons

approximately 1/3 is orted and accounts IMr1 
of the commercial balance of the country.2 

It is 	evident therefore that fish are important to Mali both economically

and nutritionally, making it imperative that efforts be undertaken to

increase fish production and to better utilize this important food source.*
It is on this basis that the National director of Eaux et For~ts expressed

an interest in Peace Corps investigating the possibilities of starting afish culture program. The areas of concern that he thought that Peace 
Corps should concentrate on are as follows: 

1. 	Rice/fish culture
 
2.. 	 The use.of rice fields to breed fish for restocking the 

rivers. 
3. 	Investigation of lifecycles of important indigenous species


in order to determine means of artificial propagation as well
 as to determine which species may be suitable for culture.
 

He also expressed the desire to see the results of a small program centered
in the Central Delta region near Mopti. 
His choice of the Mopti area is
based on the fact that this is the center of expertise due to the presence
 

2 Report of the Fisher Task Force. Club of the Friends of the Sahel.%p. 43 
IBID., p. 48 

-1



of Operation \,,cL_. (preservation,Laboratory there. 
 .Marketl-, w and the Hydrobiology
"Also, approximately 90% of the t~ta,produced in the Central Delta." 

annual catch is
In addition several organizations (FAO/UNDP; FED; USAID) have interests
various fisheries projects in the area. 
ik
 

Unlike many of the African countries in Which Peace Corps has successful
on-going fish culture programs, dali has no tradition of pond fish culture.
 
before the colonial period. 
The colonial powers later introduced more
 

In Cameroon and Zaire very basic types of fish culture were practiced even

intensive fish culture but much of this was abandoned or neglected around
the time of independence. 
So when Peace Corps began the fish culture
programs in these countries the concept of pond fish culture was not
 unheard of. 

constructing 

Peace Corps task consisted of renovating existing ponds,
new ponds, and intensifying management techniques in order

farmers to raise fish. 
In both cases volunteers work mainly with local
 

to increase production and thus making it economically feasible for
 
farmers and use appropriate technology. 
At least initially the scope
 of a program in Mali may be somewhat different but the essential goals
will be the s-; ie. 

Governmental and Non-.govermenta Agencies Consulted 

Ministry of Rural Development
 
Eaux et Forats
 
Operation Peche-.I.-pti

National Hydrobiology Laboratory, Mopti
Op 6ration Riz-San 
Operation Beguineda
 

USAID 
Africare
 
CARE
 
FAO/UNDP
 
FED 

IBID., P. 48 
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SITEPBSERVIONS 

1. ~mopti 
A Possible site for the construction at a fish station was recommended by
 
the Director of Operation Peche.
installed pumping station. 

This site is located near a recently
meant to service the 

The station with a capacity of 250 mtowms of Mopti 
3/hr isand S~rar6. The capacity could beincreased only by the installation of additional Pumping facilities.
this area floods during rainy seasonconstructed. so a large dike would have 

Also 
to beBecause of these two considerations the investment needed to
 

construct a station at this site would be very large.
fact that this is 
 really the Considering theonly site available at Mopti,that another location for a station should be chosen. 
it was decided 

The Hydrobiology lab is located in Mopti. 
The purpose of the lab is to
 
collect specimens from the river in order to study
the important commercial species lifeShecycles
in an attempt ofto find meanspropagation of these species.fo' restocking the river. 


of artificial 
poorly equipped. The lab is very
Presently there is a Peace Corps/Smithsonian volunteer
working at the lab as i'j.'t of his job. 
At Operation Riz in I4opti considerable damage occurs to the rice crop due
 
to fish that eat the rice plants or 'physically damagevolunteer mentioned above is working on a system of screens to keep
fish from entering the rice fields. 


the plants. The 

Because of this problem, Op ,ationRiz has been very negative about the possibilities of rice/fish culture.
 
Because Mopti is located in a very flat flood plain, the construction of

ponds, by local farmers would be quite limited and in most casesfloods during rainy season. the land
be done in area 

Probably the only extension work that couldthe would be with rice farmerstheir rice fields. who could raise fish in
Some work could also be done with local fishermen.
 

2. 
 Dogon Plateau
 
Water is very scarce in this region,most areas. making it impossible to grow fish in
Many wells have been dug to supply villages with water.
several barrages have been constructed Also use during the dry to collect and store rainseason. Most water forin an effort to 

of these are completely drained eachcontrol schistosomiasis yearwhichsoils below these barrages is widespread Theare usually too in Mali.
construction. Also rocky to be suitable for pondthe formation of additional bodiesthe of water may increasealready existing health problems. 
These reservoirs could be stocked with fish and harvested when drained or
throughout the year in those that cannot be drained.could be stocked as Snail eating fisha means of controlling schistosomiasis.* 
 However,because the water in these reservoirs is used by several villages problems
could occur at harvesting as to who gets how many fish. 
Also, because
 

* PCV Bill Carberry is looking into this possibility.
 

-3

http:species.fo


many u.L une. reservoi.rs are completely drained each year, fish wouljd needI 

to be restocked yearly which would be a considerable input dollar wise for 
either the villages or GP4. 

The following barrages were visited: Djoundjouron, Somoli, Sogodougou, NomboDa
and Amani
 
3. Borko 

This village is a virtual paradise: Located in a valley to the north of theDogon Plateau, Borko and surrounding villages are supplied with water from43 rainy season and 32 dry season springs. Because of the abundance of
 
water, food is also plentiful. Many animals 
(goats, sheep, chickens, and
cows) are raised making the need for fish somewhat questionable. Also thereis a cultural belief that the fish present in the local streams are sacredand perhaps this would apply to fish raised in ponds even though thefingerlings stocked came from another place. The people however do eat thedried 
fish that come from Mopti. 
By far, this area has the greatest
potential for the construction and management of small ponds by local

farmers. However because the roads to Borko are extremely poor the
village is very isolated making it unsuitable as a site for a station. 

4. San
 

Op6ration Riz-.San is under the direction of Op6ration Piz-Sfgou. Near

San there is a pumping station located 
on the Bani river with a capacityof 3500 liters/second and .the facilities to increase by an additional
2000 liters/second. A system of canals here has been constructed tosupply water to the rice fields. At present the water is not beingfully utilized. Also there are considerable amounts of land that are 
not being cultivated and on which ponds could be easily constructed.
 
Rice/fish culture is. also very possible. 

The Op6ration provides the water and extension services to local farmerswho rent the rice fields. 
The rice that the farmers produce may then
be marketed through the operation or by the farmersthemselves. A similar
procedure may be worked out for fish ponds. 

Because of the year round supply of -water and the availability of suitableland, San should be the location of a fish station that will produce
fish as well as fingerlings for stocking in other areas 6f Mali. 

food 

5. Koni 

An Agricultural School is operated in Koni by the Catholic Mission there.
Each year twenty to thirty five families come to stay at the mission and are trained in various methods of raising crops and livestock. Aftertheir stay at the center they return to their villages to implement whatthey have learned and to teach others. 
The Director of the center expressed
an interest in fish culture in the program. There is a solar pump that isbeing used to irrigate crops but not to its full capacity. The center 
uses a diesel pump ."o pump from a year round source of water. Both ofthese sources could be used for fish culture. This Center would be an
excellent means of bringing fish culture to local villagers. 
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6. Beguineda 

27 kilometer long canal originating at the Niger River supplies water toBeguineda and surrounding areas. However this .canal. has been very poorlymaintained over the years. Presently a 7 year project is underway
repair the canal. Because of this the canal must be 
to
 

left dry duringcertain parts of the year. 
In order to make sufficient water available for
a station, a dam if cement cnd stc 'Y would need to be built across the maincanal. This wotuld make it possible to get water even during times whenthe rest of the canal was 6.ry. The proposed site is abou 
5 kilometers from
the mouth of the cenal. The cost of constructing this dam would be quite
high thus making the site economically unsuitable for station.
a Butsmall ponds could be built by farmers using the small irrigation canalswhich branch from the main canal. Water would only be available duringcertain parts of the year. In the future this could prove to be anexcellent areap ior a. fish culture extension volunteer to work in. 

7. Fia 

The director at the office at 'the Rehabilitation of the Blind in Bamakohas expressed an interest in Peace Corps involvement in a model farm
in Fia on which blind people will do the work. He would like to havePCVs working in agriculture projects and also fish culture. But there isno year ro.u1d sL\?ply of water so fish culture could only be done duringrainy season. A strcan runs through the area and during the rainy seasonit floods out most of the rea on which nonds could be constructed.However some fish culture could be done aand the director's enthusiasm

alone should warrant some involvement by Peace Corps.
 

RECO02,p2 Y 0I;S3 

1. A station should bo constructed at San. The station would be usedto prcauce both fingerlings .ndfood fish. Food fish can be raised alone
in ponds and also in combination with rice. 

Thisstation d t of 0 small ponds (io0 m2 ) for fingerling 
pro&.uctio and e.e.ntab-Ton end initially 7 production ponds (500 m2 
to 1000 M ). Seven u ponds w.ould make it possible for eachpond to be harvested twice each yo. which means one pond to beharvested each month. At time%ny one six ponds would be in productionand the seventh wou]dC. be dried in order to eliminate any fish parasiteor diseases that r.:iy be rresent and also to allow for any necessarymaintenance. Also som rice fi.eldi should be constructed to allowfor cxperin.'-ntation ith rice/f'i.h culture A system screens. of willbe necess-y to prevent wild fish from entering the ponds and rice fields.One volunteer vill be ncceo.xy for this project. 

2. The barrages on the Dogon Plateau should be stocked ,But this programshould be stzxt.d on a snall scale in order to find out what problems mayarise. A..onG .ith this more vork should be done to find a species of fishthat can be used to control the schistosomiasis carrying The PCVsnails. 
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presently in Mopti and his .Malian.Counterpart.should undertake theseprojects twoalong with continuing his work at the Hydrobiolo&V laboratory in
Mopti.
 

3. Due to the scarcity of water in many parts of Mali, fish culture will
be limited to areas near large rivers 
and especially the flooded rice
perimeters. Therefore, a Peace Corps fish culture extension volunteer and his
Malian counterpart will be working mainly with rice farmersin rice/fish culture. who may be interestedBut all other possibilities such as cage culture inrivers, and behind dams or in lakes should be considered. Othercountry may prove areas of theto be suitable for fish culture and the extension programshould include these areas. Initially one PCV and a counterpart should beassigned to work with rice farmers in the San.-Stgou-Mopti area. Part oftheir job will also be to determine the need for additional extension
volunteers in the future. 

4. Malian counterparts should be assigned to work with each of the PCVs.This is an extremely importa. aspect of Peace Corps involvement in a fish
culture program in Mali as well as elsewhere. The training of Malians byPCV's will help to ensure the continuance of the program even after PeaceCorps has ended its involvement. These counterparts should be assigned
by the Eaux et Forfts, as agreed by the Directeur National d'Eaux et

For~ts.
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ANNEX B 

INITIAL EMVfilU4ERWTAL EXAMNATION 

PROJECT LOCATION: 
 San, Mali
 

PROJECT TITLE: 
 Mali Fish Production Station
 

FUNDING: 
 AID 
OPG FOR $250 Thousand 

LIFE.OF .OROJECT (Funding): 2 years. 

TEE prepared by: Dague B. Clark DATE: October .9.1978 

ENVIRONMENTAL ACTION RECOMNDED 

CONCURRENCE 
DATE:
 

Ronald D. Levin
 

Country Development Officer
 

DECISION
 

APPROVED: 

DATE:
 

APPROVED: 

DAE:
 



I. 	EXAMINATION OF THE NATURE, SCOPE AND MAGNITUDE OF ENVIRONMENTAL IMPACTS
 

a. Project Description
 

The 	purpose of the project is to promote fish production in all
 
regions of Mali without endangering existing fish reserves, in
 
order to help increase the quantity and quality of protein
 
available for local consumption and assist the rural people to add
 
to their cash income.
 

The 	project and proposed plan of action has grown out of discussions
 
and 	studies involving, in varying capacitites, the government of
 
Mali, the Peace Corps, USAID/Mali and Africare. The Mali National
 
Director of Eaux et For ts recognizes that intensive fish collection
 
methods along major rivers are fast reducing existing reserves, and
 
maintains that Droper management of fish will remain important to
 
Mali from both an economic and nutritional stand point.
 

Under the 4 year project, Africare and Peace Corps propose to work
 
directly with Malian officials and technicians at the national,
 
regional and local levels and with the village people at the
 
village level to:
 

a. 	Establish and operate a fish production station near the village
 
of San for fish breeding, fish production and the hatching and
 
distribution of fingerlings;
 

b. 	Train station and extension staff;
 

c. 	Distribute fingerlings to rice farmers;
 

d. 	Assist farmers to undertake fish production in' conjunction with
 
existing paddy rice production;
 

e. 	Study and recommend improved approaches for fish culture
 
and production and integrated with other aspects of rural
 
development;
 

f. 	Assess the self-sustaining potential of the fish station and
 
extension activities.
 

g. 	Train a Malian Marine Biologist.
 

h. 	Establish a credit organization to finance ponds and mobylettes.
 

i. 	Make marketing studies and analysis.
 

J. 	Introduce improved methods of conserving fish.
 

The fish station will use the pumps which it will install located on the banks
 
of the Bani river. Extension work will be done with the Bobo farmers at
 
Operation Riz-San and others in all regions of Mali.
 

II. IDENTIFICATION AND EVALUATION OF ENVIRONMENTAL IMPACTS:
 

1. 	Changing the character of the land through:
 
a. Increasing the population of people or animals:
 

Increased opportunities for work will only be in effect
 
for the construction phase of the project. After the
 



first five months most of the work will be with farmersin the area already cultivating rice. 
The project is
unlikely to accelerate population indrease due to
immigration. It may however, increase population densitydue to increased nutrition by the production of fish. 
-Impact rating-none 

b. Extracting Natural Resources: the total project pumpingrequirement for the station~s los. The maximum use willbe about 10,000 mJ/daa, or 0.125 m /sec. 
 This is insignifican,
in relation to the Bani river flow, and is highly unlikely

to cause a perceptible doimstream effect.
 
-Impact rating.-non:.3 to lw negative. 

c. Land Clearning_: Construction irill involve only a minimalexcavation of soil at the site of th6 a't"d The existb
ing vegetal cove- consists of some seasonal grasses only.
There are no bushes or trees to be removed. The surround..
ing land will be regraded and top-soil retained for placing
back on top, with natural vegetation planted to maintain
 
a natural cover. 
-Impact ratirig-none. 

d. Changing the Soil Chexacter: 

i. Tex.ure: the 1 nd in the project area is flat andgently sloping. Except.fa the digging of the ponds 
and canals, no land grading is contemplated.


-Impact rating on textu.e..none 

:. Structwue: tha soils at the station site are at
present untilled, baxren except for seasonal 
grasses, ver-y low in organic matter and possessing
minimal stucturo. The running of the station
should do notlhi-g to ch-nge this except add
organic ra tte- to the soil. The same is 

some 
true

for the fcz rmes -c paddies.
-Impact on structurc-noe to low positive. 

iii. 1.'atrient initial nutrient 
been -uf-ici-e.t for r. satisfactory rice crop. 

-tr0t'.s availability has 

addition of fish will subtly increase 
The 

organic matter-Impact on nutrient status--none to low positive. 

iv. Aeration and water infiltration: it is highly unlikely
to have effect on aeration end ater infiltration. 
-Impact rating..none. 

v. Drainage and strlinity: The slope of the land andimpermeability of the soil in theiarea may causedrainage problems from the discharges of the production 
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ie .,- 53nce the project is set up to drain7MWJa monththi should not create significant drainage problems. 

Considering the sum of these factors, the overall impact on
 

soil character is expected to be none to low negative. 

2. 	Altering natural defenses: impact rating none. 

3. 	 Foreclosing important use: the 	land at the station site is
being used at this time. Extension work will be donewith farmers in the 
rice 	

other regions already cultivating . Ri.:e/fish polycul-rure, if it has an effect on riceproduction, should be positive. The 	 resevoirs in the otherregionsare used for irrigation purposes and 	the projectshould not interfere in any way with this activity.

-Impact rating-none to low positive.
 

4. 	 Jeopardizing Man or his works: Impact rating none. 

Water .Quality 

1. 	 Physical state of water: small demand of irrigated water on gentle slopes (1-27) will not cause any increased sedimentload. The water flowing in the ditches from the pumpspresently installed is clear to semi-turbid. 
--Impact rating none. 

2. 	 Chemical and biological status .wowater: no pesticidesor chemical fertilizers will be f iEnncid or promoted
under the project. 
-Impact rating-none.
 

3. 	Ecologicalbalane: indigenous species of fish to the Nigerand Bani river systems will be used for the project. Theproduction ponds and rice paddies will be completely drainedand dried in an effort to eliminate any fish parasites ordiseases that may be present . Only after many tests on theeffect on the ecosystem will a species of fish or otherbiological me-hods be introduced for control of thesphisto-
Somiasis carrying snails in the resevoirs in the .other regions
of Mali.
 
-Impact rating-none.
 

C. 	 Atomspheric 

1. 	 Air additives: no use 	of sprayed pesticides or herbicidesi
is contemplated in this project. 
-.Impact rating-.none 

2. 	 AirPollution: the amount of exhaust gases generated
by the pumps will be insignificant. 
-Impact rating-none
 



.*.	Noise pollution: the pump used is located 
on the Bani river bank some 15 Kilometers 
from San. Therefore, they are inaudible 
in the village. 
- Impact rating - none 

D. 	 Natural Resources 

-1. Diversion or increased use of water: 
 The effect of
 
the increased use of water at the fish station will
 
be minimal.
 
-Impace rating-none
 

2. 	 Irreversible inefficient commitments:, 	 No alternative 
development use is foreseen for the area,
 
-Impact rating-none.
 

E. 	Cultural
 

1. 	Alteringphysical symbols: No impact 

2. 	Dilution of cultural traditions: The project is

i-ntrodung-a new crop, fish, to be cultivated 
in conjunction witft rice by traditional rice 
farmers. It is hard to say what effect this 
will have on the cultural traditions at this 
time. 
-Impact none to low positive. 

F. 	Socio-Economic
 

1. 	Changes in economic/employment patterns: The
 
project should have an effect on the levels of
 
income in the target group by the sale of fish.
 
-Impact rating-moderate, positive.
 

2. 	 Change in Population: See A.i.a. 

3. 	 .Changes in cultural patterns: 

The project could increase the income of women,
 
since they are traditionally involved in the
 
preservation and marketing of fish. 
The 	project

plans to enhance the productivity of women in a 
traditional economic activity by having extension 
agents will work with the women on different methods 
of preservation in an effort to reduce the large 
loss of animal protein currently attributed to insect 
damage and spoilage. 
--Impact rating-none to low positive. 
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G. 	Health
 

1. 	Changing the Environment: In so far as changing the environment
 

is concerned the only place this project calls for activities
 

is at the station itself where there will be 19 food and finger

ling production ponds constructed.
 

- Impact rating - none
 

2. 	Eliminating an element of the ecosystem:
 

See B.3.
 
- Impact none to low positive.
 

3. 	Other factors: The proposed project in the fourth region of Mali
 

is located along the banks of the Niger and Bani rivers, and other
 

areas of Mali. The rural populations use these water sources for
 

all their personal needs: dringing, cooking, washing, bathing,
 

urinating and defecating. Consequently, water-related disease are
 

hyperendemic. Though there is no base line health data, it is
 

estimated that some 80 to 90% of the people have malaria or schis

tosomiasis, either in clinical or sub-clinical form. In one sense,
 

the project envisages a potential increase in human contact with
 

water, through the fish ponds and canal system. The same contam

inated river water for personal needs will be pumped into the canals
 

and ponds. Similarly, there is a potential increas-e in breeding
 

sites for disease victors.
 

However, to conclude that thore wi.l be an adverse impact on 

human health is not justified. 

First of all, the project activities will not result in any
 

significant changc in either human contact with water or in 

breeding sites for di e;.se v 'etors. The target group of 

already being fully exposed tobeneficiaries are pzop.e 

contaminated wclter end disease v: ctor breeding sites.
 

Secondly, althouigh there will be newly retained water in the
 

fingerling ead production ponds at the fish station, these
 

ponds will be re-c::-ioicelly drained and cleaned as part of
 

the 	fish prcgrsaz. In ailition employees at the station will
 

be adv1ised and ed.aczted regarding p.eventive health method.s, 

use of the latrines placed well away from all containedand 
water will be rcquired. Also, extension agents will educate 

and advise farmers on how to break the schistosomiasis cycle. 

Thirdly, a biclogical control of the schistosomiasis host snail 

will be part of the work carried out at the station. 

of the fish producedFurtU"'.uore, the added nutritional value 

should out weigh the small negative effect the newly retained 

water may have on the population. Therefore, assessing the 

above, the impact rating: none to low positive. 

-6-.
 



H. General
 

1. International impacts: 
due to the smallI scale of this project
no international impacts are foreseen.
 
-Impact rating-none.
 

2. Controversial impacts: 
 no controversial impacts-rating none,
 

3. Larger Proram _impacts: fingerlings from this proiect can
be used foro~ther larger projects.

-Impact rating-moderate positive.
 

4. Other factors: 
no other factors are foreseen at this time..
 
*.Imp act rating-none.
 

.I. Otherpossible Impacts (not listea above).
 
-Impact rating..none.
 

III. Recommendation for Environmental Action
 

The preceding discussion has indicated that the effects of the project
on the natural environment are expected to be small and, on the balance,
positive. No potential negative effects are foreseen which would not

be reversible.
 

urtheziore, an Environmental Assessment or an Environmental ImpactStatement at this stage is unlikely to shed much additional light onthe situation, since the project acti-rities are essentially new andat present no data exists to study their possible effects on theenvironment. 
There will be an evaluation done after year
year of the project. 
These will include any possible negative

effects on the environment.
 

Consequently, a negative determination is recommended, together with
a monitoring of environmenta effectsthroughout project life'by thestation "end-extensi-on-stf for early identific'atio and "-oiectionof any possible negative effects.
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IMPACT IDENTIFICAION ADID EVALUATION FORMI
 

Ipact Areas and Sub-.Areas 
 l!Vu.-GnLrlcaruon and
 

Evaluation
 

A. Land Use

1. 
Changing the character of the land through:


a. Increasing the population 
 Nb. Extracting natural resources 
 N-to L negative
C. Land Clear*ing N
d. Changing soil character Nto- negative 

2. Altering natural defenses 
 N 
3. Foreclosing important use 
 N to L positive 
4. Jeopardizing man or his works N
 

5. Other factors
 

B. Water quality
 
1. Physical state of water
 
2. Chemical and biological states 

3. Ecological balance 

-7 

. N4. Other factors 
 N
 

C. Atmospheric
 
1. Air additives 
 N
 
2. Air pollution

3. Noise pollution
4. Other factors 


NN 
_ 

D. 
 Natural Resources
 
1. Diversion, altered use of water 
 .

2. Irrversible, inefficient commitments 
 N__
3. Other factors 
 •
 

N NO environmental impact
L Little environmental impact
M Moderate environmental impact
H High environmental impact
U Ukhn___wn environmental impact 



E. Cultural
 
1. Altering physical symbols 

2. 
Dilution of cultural traditions
3. Other factors 


F. Socioeconomic

1. Changes in economic/employment patterns 
2. Changes in Population
3. Changes in cultural patterns 
4. Other factors 


Q. Health 
1. Changing a natural environment 
2. Eliminating an ecosystem element 
3. Other factors 

H. General
 
1. International impacts 

2. Controversial impacts

3. Larger program impacts 
4. Other factors 

I. Other possible impacts (not listed above)_
 

N 
N to-L positive7-7 

M positive 

N to L - positive
-"N . ..
 

N 
Nt L positive .. . . PositiveN to L poIsitive 

N 
. . .
 

_ .posit... 
o
 



ANNEX C 
Government of Mali Contributionjs 

Budget Summary 

Year 1 
 Year2. Total
 
A. 	 Personnel
 

Fish Station Manager 1,300 186o

Extension Agent 	 60 1,5604 2,860 

Subtotals, 1,900 4J,4o 6.00 

B. 	 Training
 

Subtotal -0-
 1,000 1,000 -

C. 	 CoModities
 

Subtotal , *, 
 -.0 

D. 	 Other
Value 	of 2 hectar of land 1,780 0 	 1./0.0Insurance and tax on 

Vehicles 
 360 	 760 i120 

Subtotal 2,140 760 2,900 

TOTALS 4 ,040 6,160 10,200 

Peace CorpsContributions 

Budget Summary 

A. 	 Personnel
Cost of PCvs .2o 	 00 0o)o,000 

Subtotal 20,000 
 50,000 70,000 

B. 	 Training
 

Language training a
 
$500/week Subtuot. "' ,'i"+O bpp000 8 "0,0S b al 	 . 8.0bOO 

C. 	 Commodities 0 -O 
D. 	 Other -0. 0.. 

TOTALS 24 ,ooo 54,000 78,00
 



ANNEX D 

Justification for Waivers 

1. Requirement that highwy.vehicles be of U.S. origin: 

Essential to undertaking of this project will be a waiver of therequirement that all highway vehtcles be of U.S. origin basically
because the 
 four toyotas and ten motorcycles will be needed

from the onset of'the project arid the time lapse of shipping the
vehicles would delay 
the start of the project by several months.
In addition there are no spare parts for U.S. origin highway

vehicles available in M.AI 
 Hence this could cause critical
 
delays in the project when vehicles are needed but could not be
used because of a replacement part. Therefore, a waiver is

required to procure the non U.S. ,vehiclesnecessary for the project

in neighboring Upper Volta.
 

2. Allowance of procurement of brand-name materials: 

A waiver is required to procure brand name vehicles for the projectnamely Toyotas and Suzuli motorcycles involved. The reason forthe waiver is replacement parts are available in Mali and neighboring
countries for these vehicles thus reducing any delay due to a 
mechanical breakdown. 

3. Restriction on the 10% portion of local currency to be used to procure
In Ma.itshelf item commodities from developed countries other than
 
theUntdtae:-

---.--

This is based on the fact that the required items will almost entirelyinvolve construction, commodities needed early in Year 1 and fuelthroughout the project, and given the fact that these items are not
available in Mali of U.S. or LDC origin, it will be essential to this
project that the 10% restriction on shelf items of such nature be
 
raised to 15%. 



AlNEX E 

fl4ENMTAION SCHEDUL 

PILTO FISH PRODUCTION PROJECT 

SAN I MALI 

NOTE: The lines and arrows opposite each entry show the planof implemientation as of October, 1978. The space belowthe dotted line is provided for subsequent adjustments
and revisions of time schedules. 
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_rJV's language training
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4.71 necessary canals constructed "' .- -- -- -'- ' - - - '
 
Storage building constructed ."..... - .. -


I.~-I. ... 

L -office bldg. constructed ,-- 7 --.. 

•, 1-I .. . I" ' 
f at r i ne con st . • 

- -. . .-..- ,-,--- -- -T-- ____1 _- _Fi nger l i ng Ponds Pr oduci n g 


Food-fish ponds producing .......... ,
IRice Iied polycuitureproduc ing .... .... *i-4......j__"
- ..... "n 

--

.... .... " 1 - I 
Resevoirs an the Dogon Plateau - - . i 

First year evaluation . . .i . . . I 


First two-year evaluation . .. . .. I ' . , ,
 
procurement o'rji~er .- I-- I I
0


contraci urration - .....1-- ..
 
ej... Snstruction 


PCV's (including training)
-- ___--____...._______._____L 7 --. i , ~.I_- -

Malian counterparts (incl. training) i - _-_ -- _- '-. -"
 
Malian masons, laborers & watchmen 
 -' "
 
PCS evaluation ..... . I A 


_ _ __-___ __ _ _ ". "'-- -'I" ,-.-l 



Paint & Brushes
 

5 

18 

1 

1 

2 

4 

2 
4 


Saui 


10 

10 

6 

3 

1 
1 

34 
30 

1500 

5 


10 

2 

4 

1 

1 


1 

1 

1 


gal. white non toxic enamel
 
ga. white wall paint 
gal. metal enamel
 
gal. silicon sealent
 
gal. paint thinner
 
paint rollers
 
1 1/2" paint brushes
 
4' paint brushes
 

et_
 

locks
 
5 liter buckets
 
20 liter plastic tubs
 
drain plugs
 
air compressor
 
g~nerator (l watt)
 
m2 6 mm mesh screen
 
m fine mesh screen
 
20 cm x 3 cm wood screws
 
kg. nails
 
10 m x 1.5 m nets
 
desks
 
chairs
 
typewriter
 
blackboard
 
paper, books, record books
 
mirc. office materials
 
4-drawer file cabinet
 
money box
 
metal closet with 4 shelves
 



MT'NEX F 

Locally procured Construction Materials' 

20 shovels 
20 picks
 
10 wheelbarrows
 
5 hammers
 
5 planes
 
5 screwdrivers
 
5 chisels
 
5 pliers
 
5 punches
 
5 saws 
5 levels
 

10 trowel (5bricklayer's, 5 plasterer's) 
4 241" pipe wrench 
1 pipe cutter 
1 pipe threader 
2 plumb bobs 

500 50kg. sacks cement
 
100 6 m x 6 mm reinforcement rods
 
4 metal doors I m x 2.2 meters 

10 windows 1 m x 1.5 meters 
12 I-Beams 6 m x 10 m 
42 6 meter x 1 meter indulated tin 
300 fasteners for indulated tin 
2 metal sinks 

tile for counter top
6 cabinets 1 meter x .5 meter 

Woo. (white wood)
 

12 	 2.5 cmux30 cmx6m 
3 4 cm x 30 crx 6 m 

Plywood
 

5 pieces 244 cmx 122 cm xlO mi:
 
3 cans of glue
 

25 llOmm x6 m 
4 elbows 110 mm diam. 
2 cans glue 

60m 26/34 galvanized pipe 
4 26/34 faucets

6 0,% 15/21 galvanized pipe 
1 can sealent 



AMEX G
 

Building Discription
 

The fish station 
steel roofs. 

at San will call for banco block buildings with galvanizedThe first will house the laboratory and office space and-be 10 meters
in length and 5 meters in width, and will be divided into twothese rooms. One of
will contain the laboratory equirment
will be 4 meters in length 
and will be 6 meters long. The otherand will be used for office space.will have one locking steel louvered door, 

Each of these rooms
2.2 meters in height by I meterwidth, inand three locking steel louvered windows, 1.5 meters high and I meter

wide.
 

The second building will be used asbe 10 meters in a storeroom for fuel and equipment. It willlength by 10 meters in width and will also be divided intoOne of these will be two rooms.7 meters in length and the other will be 3 meters in length.Each of these rooms will have one locking steel lou-mred door (2.2 metersheight by 1 meter inin width) and two locking steel louvered windows (1.5 meters inheight by I meter in width). 



APPENDIX #2
 

Production Capacity of San Station After Extension
 
by
 

Mr. Hinna HaidaTa
 
Chef de la Division Peche
 
et Pisciculture
 

Sale of Fish
 

- Surface area of ponds 72.5 ares
 
60 ares for production purposes
 
12.5 ares for research
 

- Type of fish to be raised: Tilapia Nilotica 

average weight (6 months) - 250 grams 

- Sale price for fish at San - 500 MF/kg
 

- Number of young fish 60 x 200 = 12,000 fish(2 frv/m2) 

- Loss (.natural deaths). = 5%
 
or 12,000 - 600 = 11,400 fish
 

- Total harvest weight
 
250 gms x 11,400 = 2850kgs.
 

- Sale price
 
2850 x 500F = 1,425,000 mf1 (at San)
 

- Annual receipt
 
1,425,000mf x 2 = 2,850,000mf
 

Sale of Fingerlings 
- After six months the small fish start to become avail
able. It is estimated that an average of 5 cages or 
extension ponds, could be constructed per month, with 

an average capacity of 300 fingerlings per cage of 50 

gms; or 300 x 5 = 1500 fry per month or 9000 semi-annually. 

- Total weight = 50 gms x 9000 fish = 450,000 gms. 

- Transference price per kg to the farmers - 200F 

- Cost of transference of 9000
 
'-200MF x 450 kg = 90,000 Mf
 

1 fingerling = 10 Fm
 

This amount can be expected to multiply by five or even
 

tendepending on the extent of popularization.
 



APPENDIX #3 . 7- F - - 1-' .3 

1,/-. P])UMI. pR__jE pqatJSANGDS_LTJ_EN D, 'SA11 

(.PHASE I1,) 

pldeo.tifs de la hase 1 : Les objectifs du projet pisOioul

6:en tangs de SAN 4taient les suivants I 

Produire du poisson de ta!Lle marchande dont 1% commerialisation 
Mu'1mivwh4 looal pezaettrait d'amortir certaines chaxges du projet. 

' Produire des alevins en vue de I& vulgarisation de la technique auap S 

i sodes paysans int4ress4s. 

, EntreprendrL une recherohe appliqude our la biologie des espces 

.ocaos en ue de leur introdu6tion dventuelle en piscioulture. 

Le projet comporte une station h SAN et une antenne de vulgarisation 

view (office du Niger)* 
La station de SAN situd h 1,87.00' km du-fleuve BANI appro imit6 de Is 

tote mrte du canal principal d'irrigation do CNDT (prdo~demment 0p~ration*Riz) comn

so#aLarie de'9 dtihgo totalisant 27,5 ~ a. 7Oi4o.ti. de 

de baoa xde. stockagq :dep* alevine.
 
ft~U
bloc laboratoire- bureau 

Un Wagasin , de stookage , • 

,,- ..:Une moto-pompe aveo une t!yauterie"d'alinentatior 

-l-. ne oleturo 

.Iae. ~projet eat rentr4 dand be lisg active 'a patt± 

~. *.#
 

sur 1 800: m
 

die Jdoepbre 1981 
soe en Ohaw desa4tang b"1'ai' dlalevins de1'Tlapia nlotc.:ji" na

08 do Bouaki, 

II faut prdoiser qu'h o8tW de ces alevins import4s n6&Aavons' prde~d6 

"'h"1'erp~rimenzitond'esp~ces locales notament a le Tilapia et le 1i3.tias du BARII. 

.20. JUSTIFICATION DU PROJ]-W: 

La bais e inquiftante de la produotion piscioule fluviale, l'in4gale 

xepartition de oette production h l'4chelle du territoire national, les resultats ap

prdoiablos enregistrd4s aucours de la phase exp6rimentale du projet viennent confinrew 

notre oonviotion que soul un devdloppement haxmonieux de la pisoioulture permettra. 

maliens de b4ndfioier du maximum de prot4!nes animales d'origine pisoicole, en 

m~me temps d'lattenuer la pression assez forte des population our les plan* dleau dejh 

i.hen dprouvds. 

L'exp4rience de SAN nous parai+ un acquis de taille qu'il faille 

consolider et 4tendre 4 d'autres zones - tel eat le but principal de oette phase 11

,x 
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AB bA4 

~T2Os op~.~
3 de 3AN :Ctitd 

34Lepo pigaoiulture? -- S-Je 14u:.t~ de l a cOnveflti 'o1x-.iLe- E-A iic x ' 

~ti le14 septemb~0~ 84 ~4~nir&1 ~6ri~u79 a~ 
a et e~ g4d~u projetfondsl WduIgele reliquat deswedtutiliaer 

de, 6 moib. 
au um~

jope ds r4sau t.s enregitrea
Cependan tenu 

- )
et des potenti~.l.tds*quboffrftn. 

de cette phase .expd imelt8.le 
la.CIMlT, i1'jow3-.

de'of~oOdu Niger~ftde 
. consisteM.phaSe qtd.+tine . .. 

4dben jletengliondes acquib:?0tla.oonsolida.tio.eseritieiiii!t en 
f pays*d6 

.'ja teohniiq3'e de pigoieult7~e b. dlautreSl zone 

http:imelt8.le


*Lepr6sent piojet reprun! son inm-b 1 obe fit' du px'ojet in±

't otdddnt cnipie des' insul'fisances 'onr Cgisroda onxui-gotS 

1a' p d" e ans d4 poissbn d'timbouche'nouotion 

la production d'alevinb en vue de la. li~pi.tion*e&pri~s- des pak
la"6 ~eh~ e de'piseiv*uiue " 

061'empoissonnement dea-omrs -c'eauq et de petits reteniues Mom-ura 
.- la recherche Surt a biolbgie des esp~ces loaaJles en vtxe dle leux' 

4/PROGRATIE_. 

L~e prgami &6o 

C 

a.La oonstruotidn de neut 6tans rnotiveaux 
rlquipement du laboratofr hl. 1 iIee~du~ uno 

grmm de reohetche'l 

~ tb~nit~e d'auei~'4ecfiot6aun btet: (laboratOi3e 
Z1Omkeht) PaLr. I& Walisatioxi d Ilbx foir;,OaVed- 4Pompd iiergi'6 et- 1l-tnstallart-ondiu 

groupe gleotrqg, ne. 

~.'aq4uisition de moyens logis tiques divers (v'hioiQe .:towb terrain~ 

-.. ;~a eCQastuciond'une se:4~ed.4 dt~ngs (aley.naWe. 

I*a.oQnstrLuoln d'aun magasin --. bureau 

,.laoquisition de-;),oyepis logistiqeqw:vhi -tout,te2rraim. motos). 
La mise en oeuvre d1A programme du vlga~isationi par,;a construction. 

di6tangs idd4;ionstration et J.teneadxementd4s colon en rapport .avec 11officedeNgr 

LVet eefet les exp~riences acttiellenjent misea oeuvre nous pemiettron+t 
do afinir lf type de.pieoioultuxe le.mieux adapte' par ognstquentbole'plus vulgarisa. 
b14 (eiialo49 coa'es9 6etangs4@. eto)s 

li nous a par indispensable de donner..une certaine atonomie .h NIONO 
ocpto tq do la distca '-i# lo s~pare de SAU et d,.-s Perspectives. assez prometteuses 

do Ia pisQicuj~turea dans cetCe zone. 

* unon dmeue.~pp mii~s.quaat la-r6alisation de...-& station de 
NIONOP lea ~tangs de vulgaxisation sr6ni dosservia par; SAN qui dispose d64 d'un 
stock d'a3.evini assez important. 



A. MOPTI~.
 

11 swagira essenitellement d'aider A.lamise en oeuvre* W.un program~me d~s34 

QUU4,,=,s laboratoire d'hydarobiologie de INVopti*1 i agt de V,1 3mpxssonnement 

~des petits barrage du pays Dogon. 

Mm efffet oes peti1"q~e pu:evlp';z3-.it les cul.

chbresae ont aver~a dei .lieu. de pr~dilection pouxr l e vecteuz' de la bilhax 
tibsoot 604- _______________________esC.1e esoargo+ts'notainnent). Ona 

de?~bon~areae e iucje (de ss 
Pesvrdani'640s retenues tine e_~~ e~oprdateur'des escargots 

t~ata quiauxa, a.vantaae 4. la Lois de lutteroo.tre la,maladie et de: foiinf 

a JLa population 14&--Qt 4i -
i,-M z jtx oyenne 1'une des plus faibles du territoire eat r~e 11ordre 6e 5Kg/Htabi

.1n stagira au nivau de SAN de pouvoir r6unir tou~es leea informations biolo 

glques quazrt 4 1*'evagq_de ita e en question (alimentatton, reproduction, croissan-
IOe . moeurs etc...). 

DI'aut-Rt'par= i~e projeT, cevra,venir-en aidce. ai-. 4P~oratoire de Flopti sous 

fozio d'intereeebment du personnel dk.idcadrement de caette' tene (primes l.e rende

men4 1. 
A SflI.SSO, 

Iia'gia ielbriellent te-la mise en.Ipeu~vre d'w 1 ,p Qgramme de vulgari

cation zone CDE'DT. Les 6t *.~ vulgq~riaation de Sikasso ..seroqpt emBnpoiasonneas 
parL!d SW. Des moyes logistiques (H'otos) devmaient Otre pr6kus pour lea encadreu.f 

a/ Le choix des eqpb~oes i
 
Comme dens lsa pr~mibre 'pMha6 du projet 1'eap xi7',6ever~ sera le T±lapi.
 

nilo+Aca~-couramrient 4'ppe~e. carps compte tenu des performaxa 6e, d6A- enrdgistr6w6.C' es 
Qgaleadt cette esp. cls kiui fera 1l'objet de ,ktgaxisa tion. h~kTIOnLTO 5 SIIASSO. 

Pea,~colr an-,w ut8-9 OlazaiSpasDoo i
Pax~~pu';6Dgh cnr 0 uiue-ompte tenu do 
son iegiie aIimentaire et de sed faculte's : survivre dans desa cdnditions:phyaiooch-. 

=tqueas difficiles* 
-Cetteespece rera CLono. 'objeCd'Une recherche appliquse.. station de 

SAN notamment; en oe qui concerne sa, reproduotion en e~tangs, 
Md#utres.a. e'dpessalocalosl le 'Jilapia As~Bani1 notamment qul a manifeate'do 

txzlqbonnes performances en phase 1.- du projet aeront 6galement e4pdiment40 g*A no

*0?qii'?i propos du Tilipie. du Bani le soul handicap enregiatrd 6tait la nomresistan. 

Go A is. manipulation. 

b/ La nd2ri oie eo~is 
RIe sera fouriePax les diff~rentes-unlit~s agio-induatriellets looales 

tBizeriet UnIne d'6grenage eto...). )ITOUs eatioiwo compte. tenu de is.dimension ac cuel
10 doe no0*a tange et du syst~me devdil.#arias#i9n qui fera, appe). h..lal3 ~t natu 

kelle aue lei roblhme da nourri+urn~ nn Ra nn~~ -nic ?a-Ynio +m" 

http:pu:evlp';z3-.it
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A Meti,cette noilr.iture sera-exciusivment naturelle.
 

Elle se fera en repport aveo los tructures dlencadrement d6ja existantes 

(cID) SAN et 4 SnflkSSO, Office de Niger ALmiono, laboratoire d'hydrobiologie 

Hopti etoo...). 

II n'en demeins pasmoins que les agents des Eaux et "lortts (cadres et 

nimateUrs) et lea volontaires du corps de la Paix ont un rle pr~ponderant. 

Les volontaires du corps de la Paix seront homologus h des agents des 

Eaux et Forfts qu'ils auront la obarge de former en matZbre de piac:.culture. 

o- CARiNSTITUTIONI , 

Le projet sea ms -e-*.b vri:aa.-le IRinist re charg6 du Divelopperment 

Rhral pour le compte du Go(Ivernement dd,Mii."1 sera 4x4out4 par Is Direction Na- %P 

tionale des Eaux et ForOts. :'Le prodjet seia'supervisd par la Division Ptche et Pisoicu

tLre de la DNEF avec deuuxchf9 de Station .:SAN et NIONO. Les agents dlencadrement 

seront des pr6pos6s des Baux et .F6rts qui -seront homologue's aux volontaire,:du corps 

de la Paix' Le corps de la Paix fouonira..tles volontairos specialists ayant une tres 

gra'ide experience en matiere de piciculture. 

6./- P7SOTi •
 

Le personnel poura ainsi se composer de la fagon suivwMte t
 

BA1Wi s0
 

Chef du Projet : Chef de la Division PLche et Pisciculture
 

SAN
 

1 Chef de Station 

1 agent dhbrg6vea!,=U stioz 

1 agent chaxg6 du laborntoiie 

1 moniteur Assistant 
NIONO
 

1 Chef de Station
 

1 Agent charg de la vulgarisation 

1 Noniteur assistant 

3 Moniteurs de vulgarioation 

SIKASSO : 

2 Moniteurs de vulgarisation 

MOPTI : 
2 Moniteurs de vulgaxisation
Dans lea zones ot les struotures d'ondemon t oxistntes sont diapos~es 

fournix des moniteurs il sora pas idcessairo do f',ire veni daisaents'dcsa-EaiL..8t!7. 



7o/R15 PBOTIV

grand esp6'* dans la perepeotivesdautosufL& piscioul.ture reste un 

il y .p de. 11 eau.la piasoieultux
de notr - pays. hn eff~t aawtout- OZi

r±53Z200 alimen tai2'e 
ou les pqpulptions: oomprendxonrt que

d'tre pratiqul'e. Aussi le jotu la 
agaippepw±bJ.;G 

vea1n :l, :ganslqye s le j.our OtL lea
iw exdius iVfflpraduotio.de.Slf Osn' neift 

la e:t-canaux d'iigatiofl pourxont. 6tre~aeri
.ne
L~brables rivi'eresp marigotg das 

sera vairisue et la.pisciculture aura atteint son 
la oaxence proteiniquesonn~g,; a;o3? 
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Ani~Iioratiori de la (JaUa iCcie" la vie en Afrique i'urale en (h~velbppant les r~ssources hvdrrauliques,
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Introduction,
 

We came to Mali in November of 1981 to assist the government
of Mali in starting a fish culture program. 
We were stationed
at Office du Niger, an area of 53,"88.59 hectares irrigated for
rice farming in the region of Segou, in January 1982. 
 We were
to do extension work with farmers, teaching them to build pofids,
grow, harvest, transport and market their fish.
 

As the terrain of Office du Niger is quite flat 
(a slope of
0.5% is rare) we needed to find sites where there was an elevatio
of at least 40 centimeters between the surface of the soil and
the water level in the drain. We found notsites that fit this
requirement as all the drains are full for certain months of the
year and can not be emptied.
 

http:53,"88.59


Organization of Office du'Niger
 

Office du Niger takes its water from the Niger River, which
is dammed at Markala. 
The Canal du Macina takes the water to
7oint A, at Macina. When water is needed at Office du Niger,
the watergates are opened at Point A, allowing water to travel
up the seventy kilometer Canal du Sahel to the fala (reservoir))
at Niono. 
Water is taken to each sector of Office du Niger
by a distributeur. 
Each village has one or more partiteurs
that branch off of the distributeurs. Arroseurs take water
in to the rice fields and gardens. The partiteurs and arroseurs
either dead end or end in a drain.
 

For administrative purposes the Office du Niger is divided
into sectors, such as Molodo and Sahel. 
Each sector is divided
into several Unites de Production (UP). 
 Each Unite is divided
into villages. 
Each village has one or two monitors, who report
to the Chef d'Unit6, who reports to the Chef du Secteur, who
reports to the chef Agricole at Niono, who reports to the
direction at Segou.
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Problems Encountered
 

Drainage
 

Each sector oz 
uzzice du Niger is drained by a main drain
which can be from thirty to sixty kilometers long. The secondary
drains and canals that run through the rice fields all eventually
drain into the main drains. Qur-fishponds would drain into the
secondary drain or canals.
 

The drains in Ndebougou, Molodo, Niono and Sahel were built in
the 1930's and have never been dredged. 
In some Unites the secondary
drains are at the same level as 
the fields. In about half of the
Unites visited the secondary and main i rains are-flooded as soon 4P
irrigation starts in A 
 l$ d remain flooded until January. In
the other half the drains are 
flooded during the months of September

through January.
 

Most of the monitors and Directors of Unites and Sectors have
requested that Office du Niger's Bureau de Travaux dredge their
drainage systems but this has not been done due to lack of funds.
 

Without full and complete drainageofponds, though a harvest
of mature fish will be possible, fry and figerlings (jwtenile fish)
would be impossible to remove. 
 If left in the pond accurate stocking
is impossible and the carrying capacity of the pond will be exceeded
during subsequent growing seasons. 
This will result in harvests of

fish of far below market size.
 

Water Supply

There are water shortages from time to time 
(April to June)
in the Office du Niger, when it is not possible to have the
desired level of water in the canals. 
 The evaporation rate in the
area is estimated by Project G.eau to be at least one centimeter
a day, which would necessitate adding water to the ponds at least
 

once a week.
 

When the watergates are opened at "Point B" of the fala to
provide water for the sectors of Kourouma and Ndogofiry, some
sixty kilometers away, the water level in the fala is lowered
significantly, sometimes causing shortages in other sectors.
This makes it necessary for the doors to be opened at Point A.
The real problem arises during the months of April, May and June,
when the farmers are irrigating their fields and the level of the
Niger River is at its lowest. It is possible that a farmer might
have to wait for 
over a week for water for his pond,even stretchiny
into two or three during years of little rain._- .,?-,',



Problems Encountered; continue'd
 

Dike Condition
 

The seals between partiteurs and arroseurs are in many cases
in poor condition and rarely provide a hermetic seal. 
 In addition
many of the arroseurs are in poor condition and leak into the fields.
In the months when the rice is being threshed the fields are drained
as completely as possible and the water level in the partiteurs
and distributeurs is kept low. 
If a high level of water in a
partiteur were required to fill a pond in many cases it would cause
water to leak into the fields. It is possible that Office du Niger
will refuse to provide water for ponds where it will interfere
with threshing - a duration of a month or more.
 



Recommendation
 

According to Lamine Mohammad Traorg, the Director of
Extension for the Fish Culture Project, Office du Niger is
the only site in Mali where water can be found all year round.
The goal of this project is to help Malian farmers grow fish.
As suitable terrain for this is not availableinMali we
recommend that the project-be terminated. 

-



FIELD NOTES
 

Sectors of Molodo, Niono and"Sahel
 
Surveyed by Pam Schwartz, PCV
 

Sahel
 
-
spoke with Andr6 Zerbo, Chef du Secteur
 - Sahel is drained by the Retail and Gruber drains. 
 Both are
flooded during irrigation and can't be emptied for harvest
- in 
some cases the drains flood the fields and make it impossible
for the machinery to enter the fields to thresh the rice
- 500 hectares of rice fields have been abandoned due to flooding
 

UP 1
 
- spoke with Chef d'Unit6 Daba Diawara and village monitors
 
-
saw the sites, did measurements
 
- all possible drainage flooded during irrigation
 

UP 2
 
visited villages with Benta Dounbia, Adjoint Chef du Secteur
 

- no sites with adequate drainage
 

UP 3
 
-
spoke with Moussa Famanta, Chef du Secteur
 
-
saw sites with Famanta
 
- all drains completely full during irrigation and harvest
 

Niono
 
- spoke with Fafre Diarra, Chef du Secteur
 - UP 4 and UP 5 drain into the Gruber which is full from May


to January

-
Up's 1, 2 and 3 are drained by the Kouia and Siebougou drains
 - Kouia is in very poor condition and barely drains
- Siebougou was partially dredged by Project G.eau this year


and should work
 

UP 1
 

-visited sites with monitors and farmers
-
no adequate drainage as the UP's system is rather primitive

-
same problem with adequate water supply
 

UP 2
 
-
saw sites with Adjoint Chef au Unite"
 
- drained by the Siebougou

- in the past severe drainage problems hhve been experienced
- Project G.eau's improvements seem to be helping but many
problems are becoming apparent as the farmers start to


irrigate their fields
 
-
possible sites either had no adequate drainage or are flooded
 



Field"Notes continued
 

Niono
 

UP 3
 
- spoke with Chef d'UniL uiarra ana several farmers 
- the UP is drained by the Kouia which is flooded for several.
 
months of the year
 

- all rice field drains are flooded and threshing is.:alwavs late

due to farmers' inability to drain their fields
 

UP 4
 
- looked at sites with Chef d'Unit Fuseini Ancovba
 
- drains full during rainy season
 
- partiteurs G2 and G3 can't get water during several months of
 

the year
 

UP 5
 

- looked at sites with Chef d'Unite Boubakar Maega
-
all drainage is flooded from preirrigation through to threshing,

about eight months of the year
 

Molodo
 
- spoke with Elias Goro, Chef du Secteur and his Adjoint, Modibo
 
Bocoum
 

- from November to January the fields can't be drained for harvest

and threshing due to the poor condition of the drains
 

UP 1
 
- saw sites with Chef d'Unite Mohaman Didia Sisse
 
- UP 1 has the worst drainage of all of Molodo
 
- in many areas the drainage is at the same level as the fields
 

and thus is physically impossible
 

UP 2
 

- saw sites with Chef d'Unite Diko
 
- five of the villages had no drainage
 
-
the sixth village, Missira has been overhauled by World Bank"

and should drain well but the soil is far too sandy for pond

construction
 

- the dikes of the fields and partiteurs, which were machine built

and compacted a year ago, are badly eroded and leaking
 

UP 3
 
- looked at sites with Adjoint Chef d'Unite Fassoum Diarra
 -
all drainage flooded during irrigation and rainy season
 



Field Notscontinued
 

Molodo
 

UP 4
 
- spoke with Nouhoum Daow, Chef d'Unit&
 - all drains are full for four to eight months of the year
- drainage for harvest and threshing is nearly impossible
 

UP 5.
 
- spoke with Breman Jabi, Adjoint Chef d'Unite'
 - drains full 
 for four to eight months of the year
 



Sectors of ourouma, NcOgofiry and Ndebougou
 
Surveyed by Jerome Pier, PCV
 

Kourouma
 
- spoke with Mr. Diallo, Chef du Secteur and Mr. Fofana, Adloint
 

Chef du Secteur
 
- saw sites with Mr. Fofana
 -
inadequate drainage during irrigation and rainy season
 - inadequate water supply during threshing
 

Ndogofiry
 
- spoke with Mr. Kong, Chef du Secteur and Mr. Diallo, Aa3oint
 

Chef du Secteur
 
- saw sites with Mr. Diallo
 
- lack of any kind of drainage system
 
- lack of irrigated sites
 

Ndebougou
 

UP 1
 
- spoke with Mr. Camera, Chef d'Unite
 
- saw sites with Mr. Dembel-, monitor for Village B-2
 
- lack of adequate drainage at all sites; the sites drain intoswamps and are completely flooded during rainy season
 
- arroseurs are in poor condition
 

UP 2
 
- saw sites with Lamine Traord, monitor of Village BE-4-2
 
- many gardens irrigated by hand dug wells, no drainage,


insufficient water.
 
- arroseurs which would not drain during irrigation and rainy
 

season
 
- gardens are flooded during rainy season 

*  drainage poor due to flooding of main drainage canal
 

UP 3
 

- spoke with Chef d'Unite

-'the entire unite is.lower'in elevati6n than the surrounding
Unite!,.-thus drainage is impossible during most-of the year
 

UP 4
 
- spoke with M. Penboulba, Chef d'Unite and Mr. Meaga, Adjoint

d'Unitg
 

- saw sites with Mr. Meaga
- sites drain into swamps, drainage impossible during rainy season
 - some sites had no drainage whatsoever
 



N'debougou-cont.
 

UP' 5 
- spoke with Mr. Traor6, Chef d'Unite
 
- saw sites with Mr. Maega, Adjoint Chef d'Unitg,
 
- drains flooded during rainy season
 
- some sites had no drainage
 
- some sites had no adequate water supply
 

Conclusion
 

Fish culture is not possible in these three sectors due to
 a general lack of year round drainage. Fish culture at Office

du Niger is restricted by the direction to land not utilized for
rice production (i.e. gardens). 
 Drainage is not a requirement

for gardening, hence in many gardens none is provided. 
Those
gardens with drainage possibilities are those connected with rice
field drains.. However, due to the poor or complete lack of drainac
during irrigation and rainy season in the rice field drains it is
not feasible to utilize this option. 
The reason for poor rice
drainage is due to the poor condition of the main drainage canals
in all sectors. 
 These canals have not been dredged since the
French built them during colonizati.on. During irrigation and

rainy season the drains are filled and back up into the rice
fields themselves, making drainage impossible. 
 Since adequate
drainage is needed all year round for the pond culture of Tilapia
spp. I conclude that the drainage problems in the three sectors
of Kourouma, N'dogofiry, and N'debougou preclude the possibility

of fish culture.
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