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nclosed is the Joint Evaluation Report for the Pilot Fish
Production Project/San Mali which was conducted by the Government
of Mali and Africare, on February 22 through March 4, 1983.

\lAfricare would appreciate receiving your written reactions,

Dear Mr.

observations or questions regarding this report.
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proposal as an OPG to USAID/Mali o/a/ May 1, 1983,

Sincerely, éfiIJCALO
C. Payn Lucas

Executive Director

cc: Jonathan McCabe, AID/W
John Zarafonetis, PC/Mali
Eaux et Forets, GOM
Ralph Conley USAID/M
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I. SUMMARY

This review of the Pilot Fish Production Project No. USAID
688—0220/San Mali ook place 3 years and 3 months after the agneement was
signed and is the first evaluation of this Project. The initial study was
conducted between 10 June and 12 July, 1978.(1) This much needed project
suffered start-up problems with a delayed Impact on the achievement of
the project goals and objectives. The ccnnined effcrts of the PVO(Africare)
ard the Goverrment of the Republic of Mali (G.0.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 camponent 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 objectlves can be achieved.

d&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 detalled analysis of
constraints, the outputs and the components of the project by the evaluation
team.

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

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 Foréts. 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 Toure,



who' were:concerned with the Project. Afrieareshould have held dis-
cussions with all Ministries and Operations involved, Jointly and frequently
to keep the corrmunications system open. Africare did provide the strongest
support and guldance to the Project.

Major Findings with respect to the Peace Corps activities will

support the following:

The Peace Corps Volunteers assigned 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 ab;e to ,ini'iuenoe their
negative opinions. :

The Project Paper states that the pLirpose 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 Proj ect Paper recamnends
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 mamly with rice
farmers interested in rice/fish culture. In the P.C.V. report submitted

by Schwarts and Pler, 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 faimers grow fish. Then they
declded: "As sultable terrain for this project is not available in Mali,
we recommend that the Project be terminated".(2)

| According to Eaux et Foréts, "les deux Volontaires du Corps de\%’
la Paix precedemment installés & Niono, ont pur de raisons non Justifiées
quitté le project."(3)

(2) US PC/USAID Fish Culture Pro,ject Repub]ic of Mali, final report,
14 June 1982

(3) Rapport Semestriel Circonstancié,’janvier a juin 1982, le Chef du
Project, A Sanogo
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In spite of the fbregoing, Peace Corps/Mali was the original motivating
force for the Project.
Major Findings with Respect to G.0.M. Activities in Organizing and

implementing the Project would support the following:

Eaux et Foréts 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 acQuaintedj
with the possibilities of the area. Eaux et Foréts helped solve the o
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 thé Village of San has
been established and is in operation. | .
Training: A total of four Malians havevbeen trained to work at

the station and in extension services.

Distribution of Fingerlings: An aerated tank is in use transé »u
iporting fingerlings and a landrover is assigned to the staticn“for use'bﬁ
'the extension agents. .

Extension Service: Only one extension agent is working with

farmers and he is teaching cage fish production.
" Studles Made. No studies have been made

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

éstablivshed to accomplish this.

~ Record Keeping: Some records were kept of finances, feed supplied°

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

fish produced.
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,QRecomnendations 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 Foréts must be willing to assign more manpower to the
Pro,j ect and train them in Mall. Thus establishing a trained extension :
force.

| Eaux et Forets must require that records be kept regarding the
condltion of the water on the river, the canals, and the ponds. 'Ihese :
examinations will determine the oxygen content, pH, carbon dioxide s microxood'-
and the need for other tests. These must be taken regularly and charted over‘f :
yearly periods

Dead fish should he autopsied (using ‘the laboratories at Mopti
or CVL in Bamako if necessary); the cause of death being classified and
recorded. TI11 fish should be sacrificed, the disease diagnosed and recorded.
The keeping of these records and charts will be the begimning of practical
research and may avoid problems later.

At least one demonstration must take place 4in San grOWing f'ish ,
and rice together. ILater, various species should be experimented with in the
rice-f‘ish culture. Careful records should be kept on the amounts and kinds
of feed used and the cultivation practices employed in rice production.

i : All efforts must be made to determine the cost benefits of the
froject by keeping all records of costs involved in production of mture
fish, the ‘productionof' f‘ingerlings and the money received at the time 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 f‘und at San to insure the sustainability of the Project. |
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Experiments should be undertaxen at san u51ng schistosomiasis

consuming fish ducks etc., in order to be able to address the control of

schistosomiasis.

II.

INTRODUCTION AND BACKGROUND
A. Project Backeround

Mali 1s a large land-lockea West African country of some five »
million people bordered by Senegal ,. Mauritania, Algeria, Niger, Upper a
Volta, Ivory Coast and Guinea. Mali is linked with Dakar, Senegal
and the Atlantic ocean by a railroad line bullt 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

Mall. 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 econamic 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 3 society which is free from hunger, disease and
povercy '

Ihe 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 fanners herdsmen or river
fishermen. The staple crops produced are millet, sorghum and ricet .

Most villages use traditional methods of agriculture,'although a nunber



of development proJ ects are underway to utilize the waters of the
Niger and Senegal Rivers to irrigate lands for farming s thus decreas:Lng
the chances of famine created by another drought.

The goverrment of Mall 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 consumpticn 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 technlclans. 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 (PVO) headquartered in
Washington, D. C. since 1971, and with a regional office in Bamako,
Mali sinoe 1974, has undertaken a number of programs of rural develop-
ment in the Sahel These programs have been in the domains of famine
i relief, v}ater resources development, rural health; food’ production
and integrated rural development. Africare's pennanent represchta-
tive based in Bamako,worked with representatives of Peace Cors/Mali
in the design of this proj ect and in.preparing it for impleméntation -

by Africare.

10



| B. Project History and Plan . )
~ The Pilot Fish Production Project andproposedplan of action
grew out of discussions and studies involving thefGy OM, Peace Corps,
USAID/Mali and Africare. The Minister of Rural Development and the
Director of Eaux et For&ts recognize that the fish reserves in the
fatural waterways of Mall are dwindling fast because of the droughts
. use of spawning areas for rice cultivation and use of modern fishing
‘ \équipment. It is fe’_lt 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
investigatibn of a fish culture program emerged from the series of
éuggésted actions. |
An intensive study of the fish culture possibilities in the

‘Centr'al Delta Region of the Niger River was conducted by Fisheries

,-fépecialist Harry Rea, the Associate Director of Peace Corps/Mali

Dague Clark, Fisherles Volunteer Bill Carberry and his Malian counter-.

. par*b‘ Mamadou Touré. (Appendix 1)

” This report was submitted to Eaux et Forfts. The recamendations
of this study promulgated the intereét of the people and the G.O.M.,
- thus continuing discussions between Peace Cor'ps/Mali, Africare/Mali
and USAID/Mall. The result was a proposal submitted by Africare in
con,junctic_pn with Peace Corps to USAID/Mali.

Africlére agreed to administer the grant, the Peace Corps to
‘supply volunteers and USATD to monitor it, Afr'j'l.caréf ;ﬁbr}_{s‘withf the
Malian and Peace Corps officials at allplevelsz.
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It was agreed that the site on which the station at San was to be
es tablished was to be proviciéd by Obération Riz. At this point,. th_e; |
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 levei high enough at all times so the fiéh station could
use the water when needed. The agreement broke down becaﬁse 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 bullt. 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 bullding constructiori. A
consultant engineer found that the coinpdsition of the soil used did not
contain enough clay, neither had the proper campaction been done to prevent
leakages of the ponds. He had both of these problems corrected.

One of the Malian Engineers, Mr. Guimba Diallo, statloned at the
San Fisheries Project, gulded Mr Morrison the second construction technician
to Niono believing that it was a better site than San for the fish station. |
‘. ‘.'fhey realized that the water at Niono was supplied by gravity versus pumping
as at San 4Since the water was necessary for sugarcane producti‘on as welll as

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

D
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in the 1eve1 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 recommendation of Mr. Morrison that the station be establishe
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 Ni'ger.‘
Mr. Lamine M. Traoré, Director for ﬁxtension 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 ter'rninated and departed Mali. (1) Despite these recamendations
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 prqblems, the station was able to bring ;
one group of fingerlings to maturity with some fingerlings remaining.
A new pump has been purchased butA will réquire‘ tzne 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 wiil be solved.

(1) U.S.P.C./USAID Fish Culture Project Republic of Mali: Final Report.
Submit ted by Pam Schwartz and Jerome Pler.
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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

train station and extension staff

assist farmers to undertake fish production in conjunction
with existing paddy rice production

distribute fingerlings to the rice farmers

study and recommend improved approaches for fish culture,
production and integration with other aspects of rural development
assess the self-sustaining potential of the fish station and
extension activities

prepare a report by the end of year 1 and year 2 on the
results obtained, problems encountered, program potentials and

shortcomings along with recommendations for future actions.

The project paper subtmitted jointly by Peace Corps/Mali and

‘Africare/Mall expected the two groups to assist the G.0.M. with a
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twoéyeaf fisherieSvproJect, implemented by Peace Corps Volunteers

ahd4Maiian agénts tinder the supervision of Eaux et Fordts.

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

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

folhelp improve the quality and quantity of protein available for

local consumption as well as assist.the rural people to add to their

cash income.

: ihe methods recomended were:

L.

build and explbit fish ponds

develop rice/fish culture

all other possibilities such as cage culture in rivers;
behind dams or in lakes |

the barrages of the Dogon Plateau should befstdcked

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 untll date that all parties
concerned feel the Malians can run all phases of the
program. Then turn the project over to the Maliéns.

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

Africare

a. cooperate with Peace Corps in fonnulating the project

b. manage the project and the grant provided by USAID .

Government of the Republic of Mali

a. provide all Malian counterparts
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ﬁﬁ}hfyﬁrbvide ﬁhévtraining of Malians
e provide two hectares of land '
~d.  provide insurance and taxes on veh}ciééﬂ
4, USAID/Mali -
a. grant of $294,000
» b. monitor the project
CbJective 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 towardwthe’
achievement of the project objectives and outputs, to obJectively
identify and examine constraints and to the extent possible, méke
recommendations to alleviate these constraints.

IIT 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 Saﬁ. 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 Bamakb

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 ForBts to meet with Mr. Hinna Haidara, Chle:” de la Division

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

emphasized that despite these problems Eaux et Foréts had the utmost
confidence in the possibilities of the proJect At this time. we:135
established the work/evaluation schedule.

Mr. Lamine Soumah, Marine Biologist , Africare Consultant to
implement Cage fish culture was met later working in the field
B. Data Collection

The methods of collecting data included the following:

Reading the project paper, reports, and discussing~themi
wilth appropriate persomnel

On-site observations

Discussions with G.0.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/Méli, Eaux et Forets,}and '
Africare/Mall. Interviews were held with the project staff seeking
tneir perceptions, opinions and recommendations. All interviewees
were assured that all information would be treated objectively. It
was emphaslized 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
‘accompanied the team to the principal activities in each village,

permitting additional impressions/insights to be gained while on site
and from the beneficiaries,
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" Ther team spent one day on the site at San and.a second day at
Niono Anspecting, discussing, and recording all proJect activities._p 'Ihen
the team returned to Bamako for more reading of reports, discussions and
synthesizing impressions.

C. Synthesis and Write—up

Data impressions and recommendations were discussed at the N
site in San with the staff and team members participating 'Ihe
_same thing occurred at Niono. This time, the Africare Consultant;,‘
marine biologist, Mr. Lamine Soumah, participated along with't:he*

Niono staff and evaluation team.

At a meeting in Bamako at the Eaux et Forts office with the .
Director, Mr. Nampon Sonogo, the data collected impressions, :
tentative conclusions and recommendations for the future were .
presented and discussed. 'Iho‘se present in addition to the Directo
were: Lamine Soumah, Marine Biologist; Qaadir Madyun,Af‘ricare |
Representative; Lamine Traor€, Ingénieur de Travaux 5 Hinna Haidara

" Chef de la Division Peche and Henry Van Blake.

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

" USA]D/Mali Mr. Wilson and discussed the project and the progress

, of the evaluation. Discussions were held with the Peace Corps
Assoclate Director, Mr. Bertrum Laurent near the beginning of the
evaluation and after he had read the sumary draft. Discussions
were held with USAID personnel at the beginning, during the evaluation
and after they had read the summary draft 'Ihese discussions included
impressions and ldeas conceming the f‘uture of the project
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lhe team leader returned TO wasnington, U. b., ana there campleted
the final evaluation report and submitted it to Africare. L
A copy is to be returned to Mali for review by the G. O M Peace Corps
and USAID/Bamako.
PRESENT STATUS OF THE PROJECT

| A. San Station

1. End of project output:» A pilot station at the village drvsan
established and operating for fish breeding, fish produdtion,'fish?
hatching and the distributioniof‘fingerlings. The station is tovbé :
composed of': - 3 . o

~ponds: 10 small (100 m2) size for breeding
l holding tanks ( 5m x- 1m)
7 for production 500-1000 m2

all necessary canals and drainage to enable
operation

-bulldings: 2-room building for storage
2-room bullding 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.

w 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 persomnel in Operation Riz were
changed and agreements could not be reached about the actuality of

rice-fish culture and the supply of water in the'canal for eix months.,

1]



¢) The construction technician employed by Africare terminated hi=
5iservices before construction was completed The new technlcian discover
‘that sufficient clay had not been mixed with the soil ang that there f’
' was not sufficient campaction. This required additional time and
ﬁoney to correct. d) A recommendation was made to changevtne site
;to Niono where water ran by gravity and was supplied in the canals,"
yeaf round. This halted the construction of San until it was decided.
to complete the station et San and to purchase and install a |
private water pump. e).TWO Peace Corps volunteers assigned to
direct the kxtension candemmed the project and left the country.
f') Peace Corps/Malil 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 U4 Are volume
1 of 5 Are volume

1 of 6 Are volume .
1 of 7 1/2 Are volume = Total 27 1/2 Are(l)
4 holding tarks (5m x 1m)
all necessary canals and drainage
- Buildings: 2-room structure for storage

2-room structure for laboratory and office

B. Training |
1. Erd of project output: To train station and extension staff.

(1) 1l-are = 100 m2

-z



20 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 Zalre. They’ did work at the station.
However, as of now, there are only two at the station, with another
presently at Bouaké Ivory Coast, being trained. One of the trained
officers has been reassigned and the other one 1s undergoing Army Reserv
training. Itvis expected he will return to the post upon completion
of this training, making three at the station;* This 1s 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 tark has been constructed
and 1is used for transporting fingerlings to the farmers at Niono.
The tank is loaded on the back of a 1androver pick-up truck which is
assigned to the station for use by the Extension agents. Ihus, the>
fingerlings can be transported wherever requested.

3. Findings: The holding pens at the station are fonctional
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’



de]_i\‘,rer.y,‘ This system was used once when. finger.Lings

were requested and delivered to the Extension mrkers at Niono
The first I‘ish ( approximately 1000) reached an average

weight of 350 grams with a total weight of 275.39 kg -In order to

convince doubting persomnel. that mature fish could be: produced a

celebration was held and the fish ywere vgiven away to these persons.

The ministry has stated its "next move‘li wiil be to put most of the

ponds into full fish productien j'and‘f‘ the monies collected applied

to the station costs.

D. Extension Work

1. End of project output: Systems established'j’fqrv
extension work in support of flsh peruetfen being
undertaken by farmers.

2. Progress to date: The only Extension agent 1in tne projeco
is actively working with ‘farmers in the Niono area‘with cage -
fish culture.

3. TFindings: 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 |

the technique of cage fish culture, including cage building,

4 testing the water and feeding. Farmers dld collect
material, bulld a cage of their own, under Extension
asupervision, and are responsible for the daily feeding of

‘the fish and dare of the cages. There are sufficient
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numbers of trained staff‘ at Niono and the San Station

) to trajn enough Malians to expand the Extension effort.

E Studies Made

End of project output: Study and recommend improved
approaches for fishculture and”production, and :
integration with other aspevcts of rural development .

.Progress to date: No studies have been made.

Findings: The start-up problems delayed the progress of
the station amd extension work so that only one group of
matured fish and fingerlings was produced. The level of
training of the persomnel at the station is not technically
adequate to perform sophisticated studies, however, they
are trained to do basic tests . 'The }'ecor'ding of these
tests, plotting them over a year's time will be the bench

marks for 1mprovement studies.

o P, Self-sustaining of the station

1.

End of Project output: Assess the s.elf-sustainjné potential
of the fish station and Extension activities. |
Progress to date: No efforts have been made to assess the
self-sustaining potential of the station at San or the
extension activities.

Findings: Using six ponds, the fish produced welghed

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

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

six months' growth. Doubling the number of ponds and we
have a possibility of 183,593 Fm, The tilapia fish from

~
k\‘)



-20-

the Bonl River yielded 49.7 kg: This would produce an

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

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

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

estimating the selfhsustaining potential of the station.
(See Appendix 4)

" G. Record Keeping

1.

Erd of project output: Prepare report by end of' year:l

and 2 on results obtained.f

Progress to date: Recofds were kept of the ﬁumber and
welght 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,
welght of proteins and protein percentage of feed. The
chemical composition of the water from each pond, the canal,
ard from the river wére recorded once. (See Appendix 2).

Accounting records were kept of funds received and épent.

Findings: Chemicals were supplled the lahoratory 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~ovér’a,year. The
ministry intends to require that aliFrécords be contained

and expanded.

7
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SOCIOLOGII"AL EFFECTS

A.

Descpiption
1. Vomen

Waomen constitute part of' the target group f'or this
project. Traditionally, the rural f‘emale gr'oups have been
neglected by agricultural extension serv.Lces althouoh these
women have always played the major role in many rural
communities with respect to agricultural production. marketing.
and farm management.

The impact of a small-scale project such as:this on thef
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, forv
instance, should run experiments with the women on diff'ereht
methods of preservation in order to reduce the large loss of‘
animal protein currently attributed to insect damage and
spoilage. This pilot approach couid help women become better
preservers of fish and managers of i1ts marketing. ‘

This would not necessarily change the traditional role

of wcmen among the target population. In Af'rica, especially

in Fural areas, waomen have always preserved and marketed

fish. This innovation would simply enhance the productivity

of' women in a traditional economic activity. Thus negative

social:conseduences would not result from this approach.

77
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2. MNutrition

Often, small-scale fishing and rice production in rural
vAfrica 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 1
.often the lot of many rural families that live by subsistence
farming or fishing, a socloeconomic characteristic of this
proJect's target area. Therefore, increases in productivity
‘will enhance the capability of the local cammunity to feed more
people properly
3. Health

Although this prOJcLb 15 not on nealtn per se, 1t 1s .

possible through more extension services (ccnmmnication) with'<

the poorest majority, that they would be able to experience ‘
better diets, better health and better child care. Of course,J
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. .
L, loyment

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 Fhaﬁfmight stymie these efforts.

7
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Provision of employment for persons involved is an
added social impact But such an impact would be much more
significa.nt in the long run with a large scale follow—uo | )
proJect than with the current scale of this operation. , }bw-,
ever, the potential exists. Gains f'rom planning and manage :
ment will certainly help s:!milar corrmumties empiricallv. E

B Procress to date

No progress has been made in potential sociological or economic
change

C. Findings
The project was functional for too short a time to make the

sociological or economic changes anticipated. The time frame

would require 3 to 5 years.

ENVIRONMENTAL IMPACT

A. Description

1.

Environment: Insofar as changing the enviromment 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.

Eliminating an element of the ecosy‘stem:

Impact negative

Health Impact: The project in the fourth region of Ma].i

' 1s located along the banks of. the’ Niger and Boni rivers.

- The rural populations use these water sources for all their
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personal needs: drirking, cooking, washing, bathing,
urinating and defecating. Consequently s water-related
Vdiseases are hyperendemic. Though there is no base line
health data, it is estimated that some 80 to 90% of the
people have malaria or schistosamiasis s either in clinical
or sub-clinical form. 1In one sense, the project envisages
a,poytential 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 pends. Similarly, there is a potential increase in
nreeding sites for disease vectors.

- However, to conclude that there is an adverse impact
on human health is not justified. Frst 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 1s newly retained water in
she fingerling and production ponds at the fish station,
,hese ponds are periodically drained and cleaned as part
f the fiSh program. In addition, employees at the station
1ave been advised and educated regarding preventive health

lethods, and use of the latrines placed well away from all
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~on top of the ground. At Niono, Office du Niger will allow

oontained" water, 1s required - Also,: extension agents

educate and advise farmers on how to""break the schisto-
somiasis »cycle.

i ’Ihirdly, a biological oo'ntrol;’of‘i the"s'ﬂonistosomiasis

host snall is expec'ted to be part of the work carried

out at the station. ’ y
Furthernore, the added nutritional value of the f‘ish

produced should outweigh the small negative effect the

newly retained water may have on the population. 'Iherefore,

assessing the above, the impact rating: none to iow‘-negative

International Impact: due to the small scale of thisv

project no international impact is encountered.’ |

Impact rating - none.

Controversial Impact: No controversial impact ‘éfrating
None
" Larger Program Impact: Fingerlings rrom tnis project

can be used for other larger projects.

Impact rating- Negative

. Progress to date - No envirormental change

Findings - The station at San has beenV‘bUil;t‘,/’z!uithk'vponds .

the use of thelr canals but forbids any alterations in them

and none 1s necessary as the size of cages are adapted to fit

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

pords to be established on the area they control.

74
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IMPACT FINDINGS

Tmpact Areas and Sub—Areas

Impact Identification and

_Evaluation -
A Land Use
1. Changing the character of‘/thé
lard through:
a. Increasing the population N
b. Extracting natural resources N
c. Land Clearing | N
d  Changing soil character - N
2. Altering natural defenses N
3.. Foreclosing important_, use N
4. . Jeopardizing man or hfits’wworks N.
5; Other factors | N
B.  Water Quality
1. Physical state of water. ~Ny
2. Chemical and blological states | N
3. Ecologleal balance N
4, Other vfactors N
C Atmospheric
1. Alr additives N
2. Air pq_J.lution N
3. ‘ Noise pollution N
kL | Other factors N
D.  Natural Resources /
1. Diversion, altered use of water. N
2. .Irrevérsible, inefficient coin_nitments N
3. Other factors N
N = NO eﬁviromnental impact

7L
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" Technology Applied

—reTe

A Description
A very simple and appropriate technology ﬁas been

employed and should be applicable throughout all fish culture.
Malians Involved in every phase of the project should be able
to duplicate the technology elsewhere in the country.

Since the training given Malians in Zaire and the
Ivory Coast is of suécessf‘ul methods used in fisherie_s'
projects, theré 1s 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 céges were installed
in the canals at Niono.
L. Findings
The ponds and canals could well be constructed by
manual labor since the walls need be only 2'merters high,.
The cages at Niono were constructed of local mater'ial
(bamboo, sticks, and bark). |
The feed for the fish is in sbundance in the area belng
composed of rice hulls, broken rice and ﬁegp blcbd. Cattle
and small runinant$ are being slaughtered.daily, and this
blood is not normally utilized. J

2\



‘e containers to hold the feed are calabashes, which
 are available everywhere and ¢an be grown by the'”:fvamer‘s .

| VIII. FINANCIAL ANALYSIS

A.  Fisherles compared with Rice product_ion‘
1. Cage Culture of Fish

1500 Fingerlings capacity in cage "siz‘eci:’3.’x 1.5 % x lm

Cost of construction of cage

-2 days'labor with donkey 9,000 Fm
~ 3 days labor to bulld cage ‘ 3,000 Fm
- 6 poles Bamboo at '1000 Fm each 6,000 Fm

Total Cost 18,000 Fm

1500 Fingerlings at 10 Fin(see Appendix 2) 15,000 Fm
Total known costs 33,000 Fm

Selling-

Each fish weighs 300g;

They sell for 500 Fm/kg (see Appendix 4)
1400 fish sold at 6 months weigh

420kg at 500 Fm/kg = . 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 387,000 Fm
Production ‘ :
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2. Rice Production
‘Oné acre yields 3 to 9 tons
4 tons = M,OOOkg .
Rice sells for 250Fmw/kg -
4,000 x 250 = 11\,000';'0026 Fm

Annual Incame

1,U0U,U0U bm.

‘fF‘értilizer' : +100,000 rm
Insecticide 5o 000 Fm“
~ Water Rates 50,000 mn |
Cost of Production 200.000 Fm
Estimated Amual 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 incredse in his
income 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.0.M. 22,500, OOO
Fin (see Appendix 3). Here they are olanning to bulld 15 ponds
giving a cost figure of 1,500,000/pond. In the project progress report
(Appendix 4), the gross income from ponds 1s calculated to be
;39,695 Fm/harvest or 279,390 Fn/year. This appears to-indicéte
that fish pond culture is out of thé reach of the farmers.

This cannot be trnetsince'fish pond culture is on the
increase in other third world countries, l.e., Zaire and Ivory Coast,
There we expect the farmers are able to get ponds constructed Qr’
build them themselves fbr less than the G.0.M. cost. We anticipate

“the same would be true in Mali. Based on this, we expect: that
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§Ond eultivated fish would compete with cage grown fish for
inccme Surely rice-fish cultivation would compete since the cost

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

- B. Project Financial Status Report

The initial amount of the grant was $29M ,000 and in 1981 an
incremental funding of $29, 400 was. granted making the total
$323,400.  The L.0.P. was increased by 10% because of delays and
expenses encountered due to the physical relocation of the ponds,
redrafting of construction plans and commodities were difficult
to purchase in Mali. |

As of 31 December, 1982, $33,377 femained unspent., It is
expected that most of this will be spent to install the new pum

and pipes located at the San station,
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IX.  SUMMARY OF THE PROPOSED PROJECT
| A Marine Biologist will -execﬁte the project assisted by “a’If{‘Ialian
counterpart. The Malian is to be trained in the U. S. and must re‘tur'r'xbf to
the project while the Marine Blologist is in residence. o
The central fisheries station at San will be expanded and
utilized as a camercilal fish production center, hatchery and an experiment
station. The initial emphasis will be on commerecial fish production but as
the demand for fingerlings increases cammercial fish production will decrease
and the facilities wlll be used to meet the demand for fingerlings. | Farmers
will replace the lost commerciél 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 Nlono as possible for cammercial fish production. |
Credit will be extended to interested farmers and extension
ageants. The credit extended to farmers, whether groups or individuals,
will enable them 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 where_ver
fish are produced. Diseases will be diagﬁosed and recorded using the
_Mobti and CVL laboratories when necessary.
Improved methods of conserving and packaging will be devised
using the experiences obtalned at Mopti by Operation Peche. These methods

will be taught the women in the rural areas.
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Peace Corps will dir'ect the market studies, conser'vation of the

fish. and the construttion of ponds.,
Ever'y effor-t will be made using extension agents to expand the '

cmmercial production of fish throughout Mali using pond cage and fish-

rice culture.
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 Itinerary of Henry E. Van Blske
- 20 February to 6 March 1082

20 February, Sunday
Departed D.C. 4:45 pm

21 February, Monday

Arrived Bamako 7:00 P.M.

22 February, Tuesday

23 February, Wednesday

2l February, Thursday

Departed San 1:00 p.m.
Arrived Nlono 8:00 p.m.

* Travelling

Met Mr. Qaadir Madyun, Africare Rep. at
‘Bamako Airport

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. We presented the
proposal to Ms. Therese Ware, Sociologist

with USAID and asked for sociological input.

‘Due to mechanical problems we were late

departing Bamako for San. Those on the trip
were Messrs. Madyun, Haldara and Van Blake.

We picked up the manager of the fisheries
station, Adama Sabogo, and drove to the site.
We 1nspected the ponds, laboratory, office,
storage building and the pumps controlled by
CMDT. We observed the site where the Eaux et
Foréts pump will be installed. Ve 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 accamplished and future usages. We
met Mr. Lamine Soumsh and plamned the next
day's schedule. '



25 February, Friday
In Niono

Departed 3:00 p.m.
Arrived in Bamako 10:00pm

26 February, Saturday

27 February, Sunday

28 February, Monday

1 March, Tuesday
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'Messrs. Soumah, Traoré and Konaté guided us
- to the village of Niono Koroni. Here we

observed a 1 x 3.5 x 1m 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 Nlque, 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 infcormed that all of the fingerlings had
been stolen out of the cage 1 x 3.5 x 1Im. After
discussions, it was agreed to locate the cage
close to the cnief's house and restock it with
fingerlings. The group returned to the Eaux

et Forfts office in Niono and discussed the

trip and the project, exchanging ideas and
impressions.

Went into Africare office and started writing
the evaluation.

Spent the day composing and writing the
evaluation.

Messrs. Madyun and Van Blake consulted with

the Associate Director of the Peace Corps, Mr.
Bert Laurent. He gave us a copy of the report
produced by thelr last expert, Mr, Val Mezainis.,
We then met with the USAID Director, Mr. Wilson,
and discussed the progress of the evaluation,

A meeting was held at Faux et Forts attended
by: The Director, Mr. Nampan Sanogo, Mr. Hinna
Haidara, Chef de la Division Peche, Mr.

Lamine Traoré, Ingénieur des Travaux Forestiers,
Mr. Qaadir Madyun, Africare Representative,

Mr. Lamine Soumah, Consultant and Mr. Henry E.
Van Blake, Consultant. Here we presented

bl



1 March. (Contiruied)

2 March, Wednesday -

3 March, Thursday

4 March, Friday.

5 March, 'Saturday -

Departed Bamako 7:00 p.m

Arrived Washington,D.C. 9:30 AM.
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“recommendations for the continuation of the

proJect. These, the director agreed to execute
where possib’2. He revealed that Eaux et

Fordts had written a proposal for the continua-
tion of the project. See Amnex 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.

Mr. Van Blake remained in Bamako camposing
the summary and part of the proposal for the
contlnuation of the project.

Messrs. Madyun and Van Blake went to the office
of Eaux et For@ts 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 summary and project on Saturday .

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.

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.



APPENDIX #1

" INLAND FISHERIES FEASTBILITY SURVEY

REFUBLIC OF MAET

ff‘Conducted By

-}AHarry Rea

lnague Cla.rk APCD/Ag & RD

5‘13111 Ca.rberry, PCV

;Mazqadgzte.:_Tourh.

L%



Until recently it was believed that the Niger and Sencgal river systems
were capable of providing a virtually endless supply of fish to the
people ©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, Traditionhl 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 netural reporduction. Many species of riverine
fishes breed during periods of flooding end much of the breeding
takes plece on the shallow flood Plains.

Therefore, vhat exists is a system in which the outputs excced
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 1lgsses occur due to insect infestati

It hes been estimated that™Fhese losses Tesult in

the processed tish having an api in _content

that is_iggg_than;uﬁLgﬁtham in an equivalent

quantity of fresh fish

Of the estimated annual catch of 100,000 tons
approximately 1/3 is exported and accounts Lor 159
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 end to better utilize this important food source.’
It is on this basis that the Nationel director of Eaux et Foréts expressed
en interest in Peace Corps investigating the possibilities of starting a
fish 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 es well
as to determine which species may be suitsble 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

—e oo 4. 004 vmewer e o

Report of the Fisher Task'ForCG,' Club of the Friends of the Sahel;‘ﬁ.»h3
IBID., p. 48 : A L N o
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of Operation“,ech._ Cpreservation,_marketiug, uxporc) and the Hydrobiology
Laboratory there, ' EAE

"Also, approximately 90% of the tgtal annual catch is

Produced in the Central Delta,*

In addition severs] organizations (FAO/UNDP; FED, USAID) have interests in
various fisherieg Projects in the area.

Unlike many of the African countries in vhich Peace Corps has successful
on-going fish culture programs, Mali has no tradition of pond fish culture.
In Cameroon and Zaire Very basic types of fish culture were Practiced even
before the colonial period. The colonial povers later introduced more
intensive fish culture but much of this was abandoned or neglected around
the time of independence. S0 when Peace Corps began the fish culture

unheard of, Pegce Corps task consisted of renovating existing ponds,
constructing new ponds, and intensifying management techniques in order
to increase Production and thus making it économically feasible for
farmers to raise fish. In both cases volunteers work mainly with local
farmers and use appropriste technology. at least initially the scope

of a program in Mali may be somevhat different but the essential goals
will be the sTe,

922§£E§EFPE£_§9§:3&?2!5?!9?29234l AﬁeHEiEQNQQHQEiEEQ
Ministry of Rural Development
Eaux et For8ts
Opération Péche-M:pti .
National Hydrobiology Laburatory, Mopti
Opération Riz-San ' ’
Opération Beguineda

USATD
Africare
CARE
FAO/UNDP
FED

OIS e team sttt - W
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SITE OBSERVATIONS

the Director of Operation Péche. This site is located near g recently
installed pumping statior. The station with a capacity of 250 n3/nr is
meant to service the tcims of Mopti and Séraré, The capacity could be
increased only by the installation of additional Pumping facilities. Also
this area floods during rainy season so a large dike woulg have to be
constructed, Because of these two considerations the investment needed to
construct a station at this site would be very large, Considering the
fact that this is really the only site available at Mopti, it was decided
that another location for g station should be chosen,

The Hydrobiology 1ab is located in Mopti. The Purpose of the lab is to
collect specimens from the river in order to study the life cycles of
the important commercial spacies in an attempt to ind means of artificial

bropegation of thesge Species, foy restocking the river, The lab is very

poorly equipped. Presently there is & Peace Corps/Smithsonian volunteer
vorking at the 1ab as j..t of his Jjob.

At Operation Rig in Mopti considerable damage occurs to the rice crop due
to fish that eat the rice Plants or Physically damage the plants, The
volunteer mentioned above is working on g system of screens to keep

fish from entering the rice fields. Because of thig problem, Operation
Riz has been Very negative about the Possibilities of rice/fish culture,

Because Mopti is located in g very flat flood Plein, the construction of

bonds, by loeal farmers wouldq be quite limited and in most cases the land
floods during rainy season. Irobéﬂiy the only extension work that coulq

be done in the area would be with rice farmers who coulg raise fish in

their rice fields, Some work could also be done with local fishermen.

2. Dogon Plateau

in an effort to control schistosomiasis vhich is vwidespread in Mali, The
S80ils below these barrages are usuvally too rocky to be suitable for pond
construction. Also the formation of additional bodies of vater may increase
the already existing health Problems,

could be stocked as a 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-
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many o+ une reservo.cs are completely dreined each year, fish would need. -
to be restocked yearly which would be a considerable input dollar wise for
either the villeges or GRM.

Th%.ﬁgghgwing barrages were visited: Djoundjouron, Somoli, Sogodougou, Nombo,Da
an ,

3. Borko

This village is a virtual paradise. ILocated in & valley to the north of the
Dogon Plateau, Borko and surrounding villeges are supplied with water from
43 rainy season and 32 dry season springs. Because of the abundance of
water, food is elso plentiful. Meny animals (goats, sheep, chickens, and
cows) are raised making the need for fish somewhat questionable.  Also there
is & cultural belief that the fish present in the local streams are sacred
and perhaps this would apply to fish raised in ponds even though the
fingerlings stocked came from another Place. The people however do eat the
dried 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 g station,

L, San

Opération Riz-San is under the direction of Opération Riz-Ségou. Near
San there is a pumping station located on the Bani river with a capacity
of 3500 1iters/second and the facilities to increase by an edditional
2000 liters/second. A system of canals here has been constructed to
supply water to the rice fields. At Present the water is not being
fully utilized., Also there are considerable amounts of land that ere
not being cultivated and on which ponds could be easily constructed.
Rice/fish culture is.also very possible.

The Opération provides the water and extension services to local farmers
vho rent the rice fields. The rice that the farmers produce may then

be marketed through the operation or by the farmers.themselves., A similar
procedure may be worked out for fish ponds.,

Because of the year round supply of water and the aveilability of suitable
land, San should be the location of a figh station that will produce food
fish as well as fingerlings for stocking in other areas &f Mali.

5. Koni

An Agricultural School is operated in Koni by the Catholic Mission there.
Each year twenty to thirty five femilies come to stay at the mission and

are trained in various methods of raising crops and livestock. After

their stay at the center they return to their villages to implement what
they 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 is
being used to irrigate crops but not to its full capacity. The center

uses a diesel pump Yo pump from a year round source of water. Both of

these 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

2 27 kilometer long canal originating at the Niger River supplies water .to
Beguineda end surrounding arees. Howvever this .canal-has been very poorly
maintained over the years. Presently a 7 year project is underway to
repair the carnal. Because of this the canal must be left dry during
certain ports of the year, n order to make sufficient water available for
o station, o dam of cement ond st "z*would need to be built across the main
coanal. This would make it Poscible to get water even during times when

the rest of the canal wes ¢ry. The proposed site is about 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 g station., But
small ponds could be built by farmers using the small irrigation canals
which branch from the main cenal, Water would only be available during
certain parts of the year. Tn the future this could prove to be an
excellent area ior e fish culture extension volunteer to work in,

7. Fia

The director at the office at the Rehabilitation of the PBlind in Bamako
hes expressed an interest in Peace Corps involvement in a model farm

in Fia on which blind Deople will do the work, He would like to have
PCVs working in cgriculture projects and also fish culture. But there is
10 year round sumply of water so fich culture could only be donc during
reiny season, A strecom rung through the arez and during the rainy season
it floods out most of the <rea on vhich ponds could be constructed,
ilovever somz fish culturc could be done and the director's enthusiasm
alone should warrant some involvement by Peace Corps.

1. A station should be constructed at San. The station would be used
to precduce roth fingerlings ond food Tish, TFood fish can be raised alone
in ponds and also in combination with rice,

This station should censist of 10 zimall ponds (100 m2) for fingerling
productiog and exparimentation and initially 7 production ponds (500 me
to 1000 m™). Seven produciion ronds would meke it possible for each
pond to be harvested wwice 2ach yecr which meens one pond to be
harvested eeczh wonth. At ony one time six ponds would be in production
and the seventh would Le dried in order to eliminate any fish parasite
or diseascs thzal roy ke Tresent and elso to ellow for any necessary
maintenance.  Also some rice Tields should be constructed to allow

for cxperinzntation with rice/Tish culture . A system of sScreens will
be necessary to prevent wild, fish Tfrom entering the ronds and rice fields,
One volunteer will be necessary for this project.

2. The barrages on the Dozon Plateau should be stocked ,But this program
should be sturted on a smeil scele in order to find out what problems may
erise., Alony with this more work should be done to find a species of fish
that can be used to control the schistosomiasis carrying snails. The PCV
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Presently in Mopti ang his Maljan .counterpart-should undertaeke these two
projects along with continuing his work at the Hydrobiology laboratory in
Mopti.

3. Due to the scarcity of weter in meny 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 farmers who may be interested
in rice/fish culture. But all other Possibilities such as cage culture in
rivers, and behind dams or in lakes should be considered. Other arcas of the
country mey prove to be suitable for fish culture and the extension program
should include these areas. Initially one PCV and a counterpart should be
assigned to work with rice farmers in the San--3égou-Mopti area. Part of
their job will also be to determine the need for additional extension
volunteers in the future.

L, Malian counterparts should be assigned to work with each of the PCVs,
This is an extremely importui . aspect of Peace Corps involvement in a fish
culture program in Mali ag well as elsevhere., The training of Malians by
PCV's will help to ensure the continuance of the progrem even after Peace
Corps has ended its involvement. These counterparts should be assigned

by the Eaux et For@ts, as agreed by the Directeur National d'Eaux et
Foréts,
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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 proper 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;

ﬁe.' 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,
‘b-,,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
Opération 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
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first five months most of the vork will be with farmers
in the ares already cultivating rice. The project is
unlikely to accelerate Pooulation indérease due to
immigration. It nay however, increase ropulation density
due to increased nutiition by the production of fish.
~Impact rating--none

b, Expgggﬁigg'ypgyggghgpggpggggz the total project pumping
requirement for the station is log. The maximum use will
be about 10,000 m3/czv or 0.125 m /sec. This is insignifican
in relation to the Rani river flow, and is highly unlikely
to cause a perceptible downstream effect.
-Impact rating-nonz to low negative.

¢. Land Clearnirg : Construction will involve only a minimal
excavation of goil at ‘she site of thé §ta%icH. The exist-
ing vegetal. cover consists of some seesonal grasses only.
There are no bushes or treass to be removed. The surround-
ing land will be regroded and top-soil retained for placing

back on top, with natural vegetation planted to maintain
& natural cover,

~Impact rating-none.
d. Chenging the Soil Chexacter:

i. Texture: the lznd in the Project erea is flat and
gently sloping. ixeept for the digging of the ponds
and canals, no land grading is contemplated.

-Impact rating on texture.non= -

“1. _Structwre: <he soils at the station site are at
present untilied, barren except for seasonal
grasses, vory low in organic matter and possessing
minimal structure. Tre running of the station
should do nothinz to chonge this except add some
orgonic matter to the £0il. The same is true
for the frrme¥s rice paddies.

~Impact cn structure-noze to low positive.

iii. Mubrient ciotve: initial nutrient availability has
been sufficient for ¢ satisfactory rice crop. The
addition of fich will cubtly increase organic matter

~Impact on nutirient status-rone to low positive,

tv. Aeration and vater infiltration: it is highly unlikely
to have effacton eseration end vrater infiltration,
~Impact rating-none.

. V. Drainege end salinity: The slope of the land and
impermeability of the soil in theiarea may cause
drainage problems from the discharges of ‘the production
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poras,  since the project is set up to drainTwg a month
- this should not create significent drainage probiems. -

. Considering the sum of these factors, the overall impact on
801l character is expected to be none to low negative, -

2. Mltering naturel defenses: impact rating none.

3. Foreclosing important use: the lend at the station site is
being used at this time. Extension work will be done
with farmers in the other regions already cultivating
rice . Ri.e/fish polyculiure, if it has an effect op rice
production, should be positive., The resevoirs in the other
regionsare used for irrigation purposes and the Project
should not interfere in any way with this activity,

~Impact rating none to low positive,

L, 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 sediment
load. The water flowing in the ditches from the pumps
Presently installed is clear to semi-turbid,
~Impact rating none.

2, Chemical gng;biologica;;§§§;3§:9i;ggte;: no pesticides
or chemical Tertilizers will be financed or promoted
under the prirject.

-Impact rating-none.

3. Ecological balance: indigenous species of fish to the Niger
and Bani river systems will be used for the project. The
Production ponds and rice Paddies will be completely drained
and dried in an effort to eliminate any fish parasites or
diseases that may be present . Only after many tests on the
effect on the ecosystem will a species of fish or other
biological methods be introduced for control of the_schisto-

Somiasis carryirg snails in the resevoirs in the .other regions
of Mali.

-Impact rating-none.
C. Atomspheric

1. Air edditives: no use of sprayed pesticides or herbicides:
is contemplated in this project. o : ‘
~Impact rating-none

2., Air pollution: the amount of exhaust gases generated:
by the pumps will be insignificant.
~Impact rating-none
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Noise pollution: the pump used is located.
on the Bani river bank some 15 Kilometers
from San. Thereiore, they are inaudible
in the village,

=~ Impact rating - none

D. Natural Resources

‘1.

Dlver31on or increased use of water: The effect of
the increased use of water at the f fish statlon will.
be minimal.

~Impace rating-none

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

E. Cultural

1.

2.

Altering physical symbols: No impact

Dilution of _cultural _traditions: The project is
introduclng a new crop, fish, to be cultivated
in conjunction w1th rice by tradltional rice
farmers. It is hard to say what effect this
will have on the cultural traditions at this
tinme,

~Impact none to low positive.

F. §95i9_~.E99.n9951.0.

1.

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

Change in Population: See A.l.a.

Changes in cultural patterns:

The project could increase the income of women,

-8ince 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.



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

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

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, cocking, 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 increase in breeding
sites for disease victors.

However, to conclude that tierc will be an adverse impact on
human health is not Jjustified.

First of all, the project activities will not result in any
gignificant chonge in either human contact with water or in
breeding sites for disease v'ctors. The target group of
beneficiaries are people already being fully exposed to
contaminated woler end diseas2 victor breeding sites.

Secondly, although therz will be newly retained water in the
fingerling end production ponds at the fish station, these
ponds will be weriodically drained and cleaned as part of
the fish prcgrem. In cidition employees at the station will
be edviscd end cducs*cd regording pleventive health methods,
and use of the latrines placed well awvay from all contained
water will be required. Also, extension agents will educate
and edvise farmers con how to bresk the schistosomiasis cycle.

Thirdly, a bicloziczl control of the schistosomiasis host snail
will be part of the wcrk corried out at the station.

Furtb=more, thz edded nutritional value of the fish produced
should out weigh thz small negative effect the newly retained,

* water may have on the population. Therefore, assessing the

ebove, the impact reting: none to low positive.
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I. Other possible Tmpe

H. General
l. - Qt_e.{nﬁf.iﬂl.'{.&l impacts: due to the small scele of this project
: no internationsgl impacts are foreseen, o o ’ |
~Impact rating-none.

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

3. Larger program impacts: fingerlings from this project can
be used for other larger projects,
~Impact rating-moderate positive,

L. Other factors: no other factors are foreseen at this time,.
~Impact rating-none, B

o 00 omamn

ts (not listea avove),
-Impact rating-none. K

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 votential negative effects are foreseen which would not
be reversible.

Furthermore, an Environmental Assessment or sn Enviromnmental Inmpact
Statement at this stage is unlikely to shed much additional light on
the situation, since the project activities are essentiully new and
at present no data exists to study their possible effects on the
environment., There will be an evaluetion done after year

year of the project. These will include any possible negative
effects on the environment,

Consequently, a negative determination ié recommended, together with

& monitoring of envirommental effects throughout project life'by the
station end extension staff for early identification and correction
of any possible negative effects,



DMPACT IDENTIFICATION AND EVALUATTON FORM

_IP_P_ac_t__AE?ES..&“ELS.Eb."A_rE‘:"E ; “ dwpucy_ sdaenvarication a.nd
Evaluat:.on __ : i

Aoy o

A, Land Use
1. Changing the character of the land through-

-r:'::z. S

- Increasing the population R
b. Extracting natural resources ;N_.t__ nege.t:.ve..,\
¢, Land Clearing KT
d., Changing soil character ‘jN t I,. L nega,tive 8

2. Altering natural defenses | e N .
3. Foreclosing lmportant use positive
4. Jeopardizing man or his works
5. Other factors |

B. Water Quality

1. Physicel state of water R
2. Chemical and biological states N
3. Ecologiceal balance . N
L. Other factors N

c. Atmospheric
1. Air additives
2. Air pollution
3. Noise pollution
k. Other factors

D. Natural Resources Lo
1. Diversion, altered use of wa.ter
2. Irrversible, inefficient connnitments
3. Other factors

* - ------—.-—.-—..——.——...———_—...—.._~-—.'-—_«

N NO environmental impact

L thtle environmental impact
M Moderate environmental impact
H High environmental impact

U Unknown environmental impact



Cultural

l. Altering physical symbols N B

2. Dilution of cultural traditions __""'N _tp_ L ‘positive
3. Other factors , LN
Socioceconomic L S ‘

1. Changes in economic/employment petterns - ) '_'.'_yl_' - positive
2. Changes in populstion _ o N

3. Changes in cultural patterns - ) L positive

4., oOther factors

—.-'-—--—---—. e

Health
1. Changing a natural environment .

N
2. Eliminating an ecosystem element . Nto i pos:.tive
3. Other factors ‘ _ N to L posn.tive
Ceneral’

l. International impacts
2. Controversial impacts

3. Larger program impacts M T ",“vf,-'{i_"pog;itj,ve
., Other factors , TN ;""“‘; R
Other possible impacts (not listed 'labove)l‘ W N ‘
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: ANN’EX c

iGovernment of MaLl ContrlLutlons

Personnel
Fish Station Manager
Extension Agent

Subtofals 

Iraining

Subtotal

tommodities. .

Subtotal .

®ooe e c—

Value of 2 hectar of land.ﬂ

Insurance end tax on
Vehicles

Subtotal

TOTALS

}Budget Summary
Year 1 .

L300
' 600“,$g1_,-,

ot mmmmce

1,7éo
360

S e e

2,1h0

b,0h0

Peace Corps Contributions

et o) emm—.

00st of PCVs

Subtotal

‘, Tralning

Language tralnlng a
$500/vreek

Commod;ties. "

other‘j

- 20,000

Subtota.l e

Budget‘Sﬁmmary "

20,000

O omomts ok,

. Year 2.

1,560
2,840

Chkoo

1,000

760"

'flisox;

‘.";5QQQQ9‘
50,000

i

52 860
3zhh°£

6.300

1,780

2,900
10,200

790,000
70,000

000-
8’ooo

8,000
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ANNEX D

Justification for Waivers

Requirement_that highway vehicles be of U.S. origin:

Essential to undertaking of this project will be a waiver of the
requirement that all highway vehicles be of U.S, origin basically
because the four toyotas and ten motorcycles will be needed
from the onset of ‘the project and 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 Mali. 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. wehicles necessary for the project
in neighboring Upper Volta.

Allowance of procurement of brand-name materials:

A waiver is required to procure brand name vehicles for the project
namely Toyotas and Suzuki motorcycles involved. The reason for

the waiver is replacement parts are available in Mali and neighboring
countries for these vehicles thus reducing any delay due to a
mechanical breakdown.

Restriction on the 107 portion of local currency to be used to procure

in Mali shelf item commodities From developed countries other tham
the United States:

This is based on the fact that the required items will almost entirely
involve construction, commodities needed early in Year 1 and fuel
throughout the project, and given the fact that these items are not
avdileble in Mali of U.S. or IDC origin, it will be eszsential to this
pProject that the 10% restriction on shelf items of such nature be
raised to 159,



ANNEX - E

INPLIMENTATION SCHEDUT,
_PILTO FISH PRODUCTION PROJECT
7SAN1 MALT

NOTE:  The lines and arrows opposite each entry show the plan
o of implsrentation as of October, 1978. The space below

the dotted line is provided for subsequent adjustments
and revisions of time schedules.
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1979 :
ACTTVITY Bt o U S .- S
(IIFIMIAIMIJ|I]AISJOIN|DIS!IFIMjA|MIg:T AiSioiNiD
BCV's language training " - - §--1- r B T B B OO BT S M
PCV™s and countergarts I - f R
rIl?ecl‘mica.l training |l "1 & RN 1S 1. o e e
PSC orders all Ioonl - — - i B TPt
third countty mat. §&— Y- - et R t >
Africare orders and ships all U.S. : T T
origin materials 1 - - 4 R I
20U small I'J_nﬁerllng Productidn ponds : a— -
constructe R R Sl Stam Satd SRR & = ~ - 4. N U O
7 Tish production ponds x ' I S
! constgucted P - .3 - - ].. - j e |
A1l necessary canals constructed N =
- - el . g-, JUR D E:.....‘ . 5 K ...é R
Storage building constructed - N — N ' - 7“11 LR JU P
Lab/office bldg. constructed . ) T ' I -
Latrine const. T . 3 . . . - ] N A §l
i YFingerling Ponds Producing- - - - ek : L ' —; i
! c— ; ' H i ; ' ' ‘
Food-fish ponds producing - - 1 ; o ey 3
Rice FicId polyculture v - T i
producing 5 ~ == : A S T S S 2
Resevoirs 81’1 the Dogon Plateau ] I ] | 1
broducing ' - T — $oo 1 4 b ed oy
First year evaluation - - N ' L :! )
- : i 0
First two-year evaluation - . J . N K
4 i 1 A
SC procurement oljicer 1 ‘
i contrac% dirration & & - - b <o e g I, l S .
PS i ] N v ' -:
C construction 8%‘8%%’2@ durration - . I bl oo L__r._g
PCV's (including training) -¢ (R S NG S Lot i
. H : 1 i . : 1
Malion counterparts (incl. training) & f . ; A2 -3
Malian mesons, laborers & watchmen f ‘ s
- . g — A AR P P
L PCS evaluation e—-} ! 3 o f——)
‘ i : SR S




ga__igj:_ , _8.¢__Bi'ushes

5 gel. vhite non toxic enamet
18 gel. white wall paint
1 gel. metal enamel
1 gal. silicon sealent
2 gel. paint thinner
b paint rollers
2 1 1/2" paint brushes
Y 4' paint brushes
Equipment_
10 locks
10 5 liter buckets
6 20 liter plastic tubs
3 drain plugs
1 eir compressor
1 ggnerator (1 watt)
34 m. 6 mm mesh screen
30 m- fine mesh screen
1500 20 cm x 3 cm wood screws
5 kg. nails
10 10 m x 1.5 m nets
2 desks
L chairs
1 typewriter
1 blackboard
paper, books, record books
mime. office materials
1 b-drawer file caebinet
1 money box
1 metal closet with 4 shelves

n%



ANNEX F -

Locally procured:Construction Materials

shovels

picks

vwheelbarrows

hammers

planes

screwdrivers .

chisels

pliers

punches
' BEWS

levels e
trovel (5 bricklayer's, 5 plasterer's)
24" pipe wrench SRR
pipe cutter

pipe threader

plumb bobs
500 50kg, sacks cement ,
100 6 m x 6 mn reinforcement rods

L metal doors 1 m x 2.2 meters
10 windows 1 m x 1,5 meters
12 I-Beams 6 m x 10 m :
Lo 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

=2
(e NoNe)

)
HREfFovvIvIuiviviuIW,

n

Wood (white wood)

3 ,ll' em x 30 C,mFXGm‘“

5  pieces 24l em x 122 cm x 10 mi
3 cans of glue
FVC pipe
25  l0mx6m
4 elbows 110 mm diam.
2 . cans glue
Steel pipe

60m  26/3%4 gelvanized pipe
L 26/34 faucets

60n  15/21 gelvanized pipe
1 can sealent :



ANNEX G

- -

The fish station at San will call for banco hlock buildings with galvanized

steel roofs. The first will house the laboratory and office Space and be 10 meters
in length and 5 meters in width, and will be divided into two rooms. One of

these will contain the laboratory equimment and vill be 6 meters long, The other
vwill be 4 meters in length and will be uged for office space., Each of these rooms
will have one locking steel louvered door, 2.2 meters in height by 1 meter in
width, and three locking steel louvered windows > 1.5 meters high snd 1 meter

wide,



APPENDIX #2

7Production Capacity of San Station ‘After Extension.
by - ;’
Mr. Hinna Haidara
Chef de 1la Division Perne
et Pisciculture '

Sale of Fish*

- Surface area of ponds 72.5 ares
. 60 ares for production purposes
v12.5‘ares for research

‘-nype 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 S
250 gms x 11, 400 = 2850kgs.x»‘

- .Sale price ‘
2850 xﬁSOOF =1, 425 000 mf (at San)

- Annual receipt o ) :
1,425,000mf x 2 = 2 850 000mf B

Sale of Fingerlings SR
- 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
ten depending on the extent of popularization.



APPENDIX #3 TS Eany. &7 Forel ._mcmt_ by 1783
Nagr[rop 03al
e . ) /) ly o) "/ “
49/ " PRESENTATION DU _PROJET PISCICULIURE EN ETANGDS DE SAN ' lwi'' 4o
( PEASE | IT. )

~+ Rappel des objectifs de la. ;p_lla.se 1l ¢ Les ob:jectifs du projet piseicul-

tuxe en 6tangé de SAN étalent les su ___w@gﬁs 3
- P:r:oduire du poisson de te.ille marchande dont la commercialisa.tn.on

mr Ta nm-ché looa.l peruetirait d'amortir certa.ines charges du proaet.
- - Produire des alevins en vue de la vulgarisation de la teonniquo a.up;és
auprds des paysans intéresséas.
- Entreprend::e une recherche appliquée sur le biologie des espices
Yocales en vue de leur introduction éventuelle en pisciculture.
Le projet comporte une station & SAN et une a.ntenne de vulgarisation
h mcno (office du Niger ).

Ia station de SAN situé & 1,8700"km du-fleuvé BANT approximité de la
tBte morte du ca.na.l princ:.pa.]. d'irr:.gation de CMDT (preoédemment Opération Riz) com-
n:end 1

Unn gerie de 9 éta.ngs tota.lisant 27,5 ares. sait 2750 m2 { la pedtié de
‘!l“imperrieie init:.e.lement prévue) o
- des baos de stockage de,s alevins
K Un bloc labora.ton.re—bureau
= Un gagasin de stockage
e -Une moto-pompe avec une tuyauterie d'a.l:.menta.t:.or sur 1 800 m
:q:Un haggain, ds: sloolans’
:- Une olatu.re
- Iae .projet est rentré dansg’ B2 phgga active & partir de Déoembre 1981 )
Se en ohax.'ge 'des - éta.ngs 3:1'aidé’ dlaleving dé Tila.pla n:l.lotioa. en provena.n—
oa de Boue.ké.
Il faut préoxser qu'é o8t de ces alevins importés néug a.vons préeédé
) l'expériment;tion d'esptces locales notament s le Tilapia et le @iuriag du BANI,

:2°/-, JUSTIFICATION DU PROJED 3

7 BN ‘La baisse inquiétante de la production piscicule fluviale, 1'inégale
,ﬁpa;rtition de cette produétion a 1'échelle du territoire national, les resultats ap=
préoia.bles enregistrés aucours de la pha.se expérimentale du proae’c v"ennent confirmer
notre conviotion que geul un devéloppement harmonieux de la p19010u11ure permettra.
'anx maliens de bénéficier du maximum de protéInes animales d.'origine pisoicole,
m&mo temps d'attermuer la pression assez forte des population sur les plang d'eau déja
bian éprouvése
. L'expérz.ence de SAN nous parait un acquis de taille qu'il faille
‘consolider et 6tend.re 34 d'autres zones ~ tel est le but principa.l de cette phase 11-


http:7Oi4o.ti
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pREANDT I _E

Le projet pisciculture de AN fruit de la Coopérauon.-éhtrei"'l‘.'e
vdﬁmtrmnewi’ ‘ot Afticare’ au terme de la c’on'v'ention -siméé le i
'14 Sodinbrg 1979 o ‘PH1¥ idoriquenent ¢iddle 14 Septembre 1982, |
vue dtutiliser le reliquat des fonds ia:durée du proget a été promgééc

de 6 mOiBo

Cependant oompte temu des résultats enregistres su cours
‘-.'_de cette pha.se expérmenta.le et des potent:.alltés q_u'oi‘i‘rent les )é..
“‘rmbues irrigués de 1loffiie du Niger dt-dela aioe, il Hious-a.
paru :Lndiapensable d'entreprendre une gécondé ‘phase qui cons:.stere.
_ essentiellemcmt en la consolidation des acquis’et en l'extension de
“4a techm.que de piscioulture a d'a.utres zonad du payse


http:imelt8.le
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5"/4 Objeotifs du Proget i | E
: Le présent projet reprfvv* 3 son comche les o'b"ectifﬂ du prOJe'b ini-

ﬂAl en tena.nt‘ compte des insuffisances ﬁnren'ls trées dms son éxécution = 'Cé sont H

- 18. produot:.on ‘en e'ban ;8 de” p01sson d'embouche

- la. productlon d'a.lev:.ns en vie ‘de la. w.lf‘aa.lsatlon auprea des pay—
.8ang, da*la tecﬁnique de plsclcﬂ%ue -

l'empon.ssonnement de.a cours d'ea.u, et de peti'ss retenues d'ea.u.u‘

- la. recherche sur ‘1a’ bJ.olog'J.e des espéceé 'lo"a.les en vie de leur "

ii.utro&uotion en piscicultu.re.
4°/~ PROGRAILEE 1
Le prog:ramxe prévo:.t \B
..' & S A N s B 6

« La construoticen de neuf étangs noliveaux ,
Filtéquipenent du laboratoire du contt8lé et 1a mige oh Beuvre du Do~

eramne ‘de recherche;'

-l fohrm.tu:ce d'eau (et drélectrioité aux batiments (laboratonb,

nommet) pax la -¥éalisation d"un forize aved ‘pompeé immergée et 1'installation dtun

groupe éleotrogéne.
=.k'acquisition de moyens logistiques divers (véhicule :tout terrain
wotos),,
N w2 NIONO
-, ],a. cqnatructmn d'une seiig de O eta.ngs (alev:.naﬁe

. la construor ion d'un magasin - bureau

= l'acqulsitlon dtun groupe moto-pompe
,- .iiaoqusition de mpyens logistiques.:(véhicuLe tout. terrain, motos).
) La mise en oeuvre du programme de vulgarisation par Ja construction "
d'étangs ldé’.;nonstra.tion'et"l'encad.rement Aes colons en rapport ave: 1'0ffice-de Nige'f.

lrcet eefet les expér:.ences a.ctuellenent mise; oeuvre nous pemettront :
ble (emcIoa, cages, etangs...eto)

I) nous a paru 1nd1.3pensa.ble de donner. une certalne autononu.e NIONO
oompte tenu de la distance. Qui le sépare de SAlY et dus perspectives assez prometteuses
de la. p:.aciculimre dens cetfe ~zong,

T i : ~Il n'en demeure pas moms qulavant la. réa.l:.sa.t:.on de..a station de
NIO‘XO, les étangs de vulgarisation seron{: dessems pax SAN qui. d.ispose déja. d'un

stock d'alevins mssez important,
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Il s'ag'ira. essent:.ellement dtaider é la mise en oeuvre d’un programme dejg

dea petita bmage du pays Dogon.

m e;.fet ces pet:.ts i:a.rragbs ‘iﬁitialemen'b oxges poux: .developp.:.‘u‘b les cul-
ﬁ.u:ep Earechére.s se .gont averes des. ln.eux de prédilect:.on pour le vecteur de la bilhar
afosi_gi cela, as cause de "1¥gbondance dea mellus!qges ( Jes esoargo’bs notamment) On a '

dunn pensé é 6lever dans ces: reténies une .egptces de poisson preda.teu:r des esca.rgots
M) Ce qui eiira 1'avantage & la fois de lutter comtre la maladie ot de fourniz

& la population 2Ry YTa' prdtektid-Thindl) daridAfie Gon R IEHRIEROL 2ot W UEE A4S
a r 'y.‘on moyenne 1'une des plus faibles du territoire est de l'nrdre do 5Kg/Habi-

Il 8 a.gira. au m.‘vea.u de SAN de pouvoir réuniy toutes les mformat:.ons bJ.olo
@.ques quant & l'élevage de’ l'espéce en q_uest:.on (almenta.t.ton, reproduotion, croissan

0, MoOEUrs 6tOs.q).
D'autré‘ part le projet cte\n:a. venir-en aide. au J.;;borato:.re_de l"lopti sous.
;nenb).
A SIKASSO'
Il s'agira essen‘blellem ent de™le mise en-peuvra d'un rp:r:og;'.r'a.mme de vulga.n-
sation/en zone CHDT. Les Stdngs” ‘der vulga.risatlon de Sikasso. seropt empoissonnes -
pa.rtir da S,P,N Des moyens logistiques (motos) devraient 8tre prévuv pour les encadreurs

a/ Le ohoix des espéoes t

Commé dens la prémlére phaSe du projet l'espdce-#d élever sers le Ti.la.pia
nilotica ‘couramrient a.ppele carpe dompte tenu des’ perfoma.noeﬁ' de;ja enreg:.strées.C'es
ég'a.lement cetle espece qui fera 1l'objet de vﬂgarlsﬁalon é.“l.IOﬂO & SIITASSO,

'w” * Par contre au pays Dogon 11 atajira plutav Clanas(Siluxe) compte tenu de
son regima ahmenta.:.re et de ses facultes 4 survivre dans des conditions phys:.oochi-

-miques difficiles,
‘Cotte espece Tera donc.l'abjet. d'une recherche appliquée d 1a stat:.on de

;SAN notamment en ce qui concerne sa renroduction en eta.ngs.
| Dlautrea espeéesalocales, le ‘I‘ilapia a% Band notenment qui @ manifesté de
trle bonnes perfoma.nces en phase 1 = du projet scront également experimentéeg,A no-'
‘,ter qu'd propos du Tilépie du Bani. le seul handicap enregistré était le non~resisgtan:
.00 A la manipulation. :

b/ La nourriture des poisgsons

Elle sera fournie par les dlfferentes unités a.gro-mdustrlelles looales
(Bizerie, Un:!.ne ar égrenage eto.,.) Nous eatimong, compte tenu de la dmension a.ccuel—
10 de noa étangs et du systéme de vﬁlga.risb.tion qui fora a.ppel 2 l'alimentation natu-

26110 uue 18 nmbléme ga nourritura na sa naaara naan A mavan +nma o
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A Mopti cette no;ur*itur'e"fféér’a.:‘exéliisivem'eﬂf naturelle.

o/~ TMNIVATIONG ¢

Elle ge fera en repport avec 103 tructures d'enca.dreme’lt dé;ja. ex:.ata.ntes ‘
(CMD’T‘) & SAN et é SIKASS0, . Office de Niger a. N:I.ono, la.bora.toire d'hyd:r:obiologie 5.
}bp‘l:t ot0.vs e

I1 n'en demewes pasmo:.ns que les a.gents des Daux et oréts (ca.dres ot
animateurs) et les volonta.:.rea du coxps de la i’a.:.x ont un :r:ale prépondera.nt.

Lea volonta.ires du corps de la Paz.x seront homologues 3 des a.n‘ents des
Baux et For8gs qu'ils auront la obarge de former en matidre de pisc culture.

5°/- CADRE INSTCTUTTONNEL s

Le proget Sera mis ‘efi”bélivre: “par -le HMinistére chargé du Développement _
Rural pour le compte du Gouvernémint do'Milie Tl sera éxéouté par la Dircction Na- .
tionale des Faux et ForBts. Le projet sera’supervisé par la Division P8che ef Piscicu~
'ture de la DNEF avec denxt chefs de Sta.'blon ‘SAN et NIONQ, Leg agents d'encadrement :
seront des préposés des Taux et Foréts qui ‘seront homologués aux volonta.:.re du corps

de la Paix* Le corps de la Paix fournira.des volontaires spécialisds ayant une treés

grande expérience en matiére de pisciculture.

6./~ DIRSONNIL

- Le personnel poura ainsi se composer de la fagon sﬁiw'r:mte L
- BAMAKO 3
Chef du Projet : Chef de la Division P8che et Pisciculture
‘S AN o

-1 Chef de Station

1 agent dhaxgévﬂm*lnlvalénﬁiéatién "

"1 agent chargé du la.bomtoire -

-1 moniteur Aselstant "

 NIONO : ey

‘_;1 Chef de 5tation |

.1 Agent chargé de la vulgarisation

1 Foniteur assisfant o

' 3 Moniteurs de vulgarisation

STKASSO ¢

2 Moniteurs de vulgarisation

MOPTL ¢ -

»._2 Moniteurs de wlg:v.nsatlon

. Da.ns les zones ol les struotures d'ercadrencnt nxi.:s‘“"vrt:ezi sont dlsposées
h fou:mir des moniteurs il scra P28 ecessalro de foive yeniw dassagents dcs.Eaux etﬂ §
Forets. '



7°/ PERSPROTIVES

Le. p:.scioulture reste un grand espo:.r dans la perspeotivq;d'autosuf—

fisance alimentaire de notre payso mn ef fét partout ol il y a de 1l'eau. la piscicultuxre

eet moeptible d'atre pratiquée. Augsi le jour ol les populauons oomprendront que la
pmduotion de poisson nfest pas éxolusivement: ‘11ée aux ; -grands ﬂeuves, le aour ou les
1nombrables rivieres, marlgot, ma.res, 13es ot ca.naux d'ixrigation pourront 8tre empoi-
Bonnt‘s, alors ]3, ca.rence proteimque sera vaineue et la pisclculture aura atteint son

bute









( HO do reféreﬁce l Déaiglation du PrOJGt PI‘OJGt Pisc culture en ¢tangs de SAN 1
: L ' ‘= PHASE e ll—

G @0 e e --—-.a B G 5 B Bl BB B Bt Eei b 8 B & e b - B - -

S | Régiong 3 Mopti = - | ‘
CPAYS s MALT 1 Ségu 1 SECT.E‘UR : PISCICULTUT!E
| b th _Sikasso . '

l)ﬂ.nlstbre awgrection Concernes t Ministére Cha:rgé du Développement Rural
. Direction Naiidnale des Eaux eb I‘oréta

.o war

l BUTS m PROJET $Production en étangs d'alevins et de poisson d‘'embouche, vulga:ris‘
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210 gea 1eral objce t:.vc of She srond io so wadersaiio o oomon Jor
i"mrovi:w vhe quality of rwral 1ife onmong the people of the 4%h
Tegion of lall ihwouzh the cahaiecnent of .tho quality and quantity of
Jrotein available o 4henm for loenl ceasumption, while ceclking
cimdbaucously o cnhance their cash incomes.

SAIl IS SRARICH

the gvatlen, which i3 csseatially o fish renroductiom ozeration,
consicts of nine ponds that comprise a total curfaco arca of 2,750 2,
Actuol oporation begen Deeembder 17, 1981 with the crrival of 1,020
Tingerlings from Dounkd, Ivory Coanote Taoro was a 1loSo caroute of
43 f£ich, leavirg a balance of 1,047. Az a resuld of %his omill order
of 2ich, only & nonds wore ceiivoted 4hus mroviding a total surface
area of 1,000 m2 = i,0., 1 fish/m2,

‘ifhc folloving chart ohows the distridution ond re:.uat of the
13047 fingerlings from Souald:

DI3TRIDGTICI ALD WBICT? OF FIST

008 g IUSER OF PISH s AVDRAGE T'IEIG'—""T"—'B"‘AL 7EIGHT: SCTRCT OF
! ! i CRAIS IT] CRAUS s ORIGIT
! ! ! !
i1 = 1.are ¢ 130 s 12 s 1,560 ¢ Boualzd
192 = 1 are } 130 !} 12 Dagseo !
°3 = 1are ! 130 ! 12 1 1,560 ! e
%% = 1ore § 130 12 1 1,560 1 e
5 = 1 are 3 130 3 1z % 1,560 A
il°6 = 5 are ¢ 397 s 12 3 4,764 $  wle
| 1 1 P 1
1 | 1 1 1

Azipro::i.':atel.j me woelk aflor ctocking these oix panda, tho
staf? decided %o stock the’ T th pod experinentally uging 5 Mlonig
7ilo%ica ond 32 Clarias Lascra fron the lond River for commarative
purposes with the Tilapia fronm Bovalide Tollowing i3 a Ureakdom
of Sue weicht of 1‘;120:10 fishe '

ses/ e
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'I'O'tal 301 shé ses . o_yg ve 1)0 _,T‘""B

‘WARIAS LAznz.m

Imber of fish.‘.v.:.ﬂj;f";‘;';_.‘, 30
Average weishbeesseeses 30 grams
Qotal ';7015'210 . ...— o:o-o 1,000 m

I‘rom uo{.h tho biological 'md ﬁh:rc:r.olo"-a.c.ﬂ ':oints of vicw,’ she
_*.':5:10 ')ecics rn.u.,.cs‘aod tho :['ollovinu choractorioticss
'f:y.:f"fvfa) apid srovth; )
'B) Cood recoption of tho ortificiol dictribution of foed; -
@) CGood- cfficimey reogording the ccnvcr"im of e Toed; ',
d) Good 4olorance for +ho donaity of "aho fish ﬁomzla'b:.m‘i and
she envirenmental coaditions o ‘ :
c) IHgh resisionce %o siclmess ond *‘Ja.resi ,cs,

The srowth patierm and tho weishs of the fish "rom Boual,.c. 7as
.oco“dcd in Jcnua:w February, April, ocd June on the 1782 day of c'u:
montlle Milg oneration cousioted of pamling the weight of 1075 of

“ho fish peor sond which yiclded the followming rc'mlts. - |

RISULAS OF FOTR WEICHT SASDLDS .
DASED O 107 FISI/20MD

2% T W) LS I - i ‘_
DATE ¢ AVERACE VEICIT/FISH:
o f , R A
~Janary 17,1382 1 32 erIJ
February 17,1932 3 110 =8
April 17,1902 200 wfle
Juwe 17,1902 3’ '35Q -tle
_ .

Tho fich fron Souakd begon roproducing in April 1902 oo N
cvidenced by tho indtial apneorance of uesis and very roumg fish :Ln
tho Jonds at that timce As of :ay M 1"o2, tAoro were thomanda of
fiagerlings clearly vioible in tho vonc.s. . Lo v‘,}‘;‘»‘-’ By



© mgmery %! S ete .; .'.."';’"1 \'.; {' o ob ."'v-. ‘ PO PO A | T —— .
R0 G0 Ldvinl ool . ot 1, 04Ty Uhus imanredhad . o luss ox g

or 263, Thig loss oo beem abtriluteava aeovy inflw: of L
rredators, nemoly frogs and kingfichers, which bogan shortly oifter
vho poads were stoclkede The following charh chows tho rosulis of
Tae horveat in Soros of the nurber of fich received/vomd cad ho i;}
avercae weishte '

200 1 TTIOTm OF ! AVERAGE VEICH® ¢ ROTAL "DIGD T7 1SOURCE OF
¢ FINI NARVESTTD ¢ LT GRAIS/TISH ¢ RILOGRALS/ADULD :ORICLI
- ! ! ! FISE !
1 %0 1 350 ! 28,00  !Souaké
2 1 75 1 350 1 26460 1 =te
3 Pooom 3. 310 i 34e41  § =P
4. 3 30 3 350 i 13150 i
5 : 103 s 360 : 37.03 : ==
6 Pose L P 300 S LT 5! I . &
P i T A2
FOMLe= | 770 1 350 1 275 439

Tho 7ih pond, witich was stoclked with the 5 Tilapics from the
Seri River that overaged 30 grows/fish, yiclded a totol of 134
adult fish thot aversged 355 grams or 49.7 hilograrm, not ineluding
the additioncl fingerlingse This indicafes $hat this lot besan
renroducing well in advonce of . $hose fron Souakds o osatioiieal
Tceord waa koph for dhe Clarins Iazera, hwwevor, clthoush f:hc_y zrovided
on exeenpbtional yield, ’ '

After harvesting the genibors, wixich by the way was dame uging
o drogescine or drowenet, an approximate total of 202,000 £ingerling
wog collected hat weighed apmromimately 522 kilogrars with o
avorage of 307 fingorlings/idlosrem.

During this G-month period, the following two methods of
feedinzy tho fich were cmployed in order 4o provide a balenced diod
consisting of & good areportion of nroteing, widch is an oooential
Tactor in pisciculiure in order Yo obtain the boot resultas
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Bl b "cc? ond every 15 doyse
) ')ircct eedm\,, which caoisted.of '71’0'01:11.1." a **.:L. .-. of
- ice flour and fwesh cow®s blood, g

PERD SUTTLY: S0.00 ,mxc:-rr;*: '

R e e O A A s

COLDPCSITICII CP PECD 1 2R uu.:.AG'.u | QUANTIZY OF ! PL‘I’.C_,.XTAGE )
‘-; s JCREIT s JRCIEXT
T ‘ y A
) ! R !
RICE FLOTR Y 725 J 9.«. z:ilogrm .
: !‘ 3 t 15.“‘,
| S ! !
:m::z JLooD 2% . Ge0 kilogrars .
WW ~

Jogsed o cavisfoctory resulis gotien Sron tmtin.'; vm‘:er 'Wul
s0il somples frenm the neads, the xojecs otafl had boon quw
caccuraned ond reasonobly certoin thet fhe Dich would develop
nwerxmllye i dndtinl horvesh clc..rl:f bears out iheir exzecetaiion

ond clearly denamstrates dhe Peasibility of piseiculture for .ali,

The follcowing chart shoms %he chenical comnositica of the
wates bosed an Yesto of the pondo, the main emnl,ond the Sani JQiver:
CIZIICAL COI2CSITION OF THE “JATCR :
— — S e —_ e ;:=‘ e O S -

SOURCE ! Pae 102 ] CO2 I Co e Co
! ! : K
Pond 1 Y6, 95 Ysom! 3 ' 513
Jond 2 ®T.00 gePmIs 10 2 68.4 P
Pand 3 Y700 team!t 20 ! 5.3 7
Pond 4 "775 devm: 10 % 34,2 PO
2ond 5 "800 !erm! 10 ! 63,4 0m
Paad 6 P50 fqoamd g0 o F ’;*‘5.1 o3 .:J;’H
water fron ' ! L :
The cznal 2750 8721 10 4 »"1.3 m
ater from | I | S T L
Sani ier o 1030 . 97 . 10 R -~)1.3 ”‘.‘It
S S I S

Best Available Documen

&‘o'o/o;oka‘ R
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2 cpite of %ho “romendous offors cxoried during 4thais
oporting Joriod o start-up the cxientiocn componont of the mroject,
staff was wable Yo develop %he desired dememstration soads in
the O2€ice du Mizor scetion of Sepoue Tlo wng due rimoxidly $o the
Joaco Corpgs Volimtcors® failure to malo “hoir contributicen to the
srojeese  lleverithicless, Afriecare ond Duw: o Fordig intend Yo bogin
{11l oncration of ¢he oxtension commonont imnediately aftor 4he cnd
of the 1922 roiny ceason, with or withous Zeace Corzs narticination.
i apsears thal Janucry=.ny is the most suitablo period for the
favners in Ticno 40 engage in wisciculiurce. '

“e to on iandequato supply of chemicals and ofher naterials,
vie la’.:oraf;or'j has not yet become oncrasicinl. ilowever, 1lab wor:
chowdd alco ot wmderay chorély aftor 4ho Toiny ocasor cadse

A8 of the cnd of {his renordias neriod, the wrojcet ctaff had
Geercased by cue=hnlS. Cuinba DIALLZO, the Faux ot Foreto tecimicice
formerly in-chavge-of 4he eoxsonsion coumonant, was withdram from 4h
Jrojeet by Yawsrz o Pordts for reassizatense The two Pcuce Corrs
volunveors (Tancle Schwertz and Jorome 2icr), who werc also aasimed
S0 %he exbtonsion comnonent , were withdram from the nrojeed, for
reasons yet to Lo awplained, and reassiged %0 a Jeace Corzs nrosran
1a anothor cowatry. Another Feux ef For8ts technicion (lousca JTIIZITAO)
who reecived pisciculiure 4raining in Boualrd, 1s tenporarily om
cdministrative leave mdergoing axmy-roscrve trairing, Thus, there
are Zresently 4 porsoas aetiveiy acosigmed o tho mrojeet: Adamg
Sa1050, monager of $he otation ond -okesed L. Traore wao ig in-charge-o
exteacion worlz, Doth of whom ere Zaum ot Foréts vecelmicioncs also
ossigned %0 tho station are 1 guardiom and 1 laborere The =osont
cizce of tho sitaf? is quite adequates

Project equipoemt eomaists of mie Landrover, (5) Susuld
nosereyeles, ond 1 typewriter, cach of which is in good uaning
cendition, excluding one motorcyele “ht was assimied %o Guimba DIALLO.
~1ds vehielo is in necd of repairse

1



Ao PiToy oevest Scoir **,-\,.cc Jume 12,1202 cd was savisTzelsory,
- Jo

1 Sute of all u..c uli‘.‘.‘ic.:.: c:: e....ov"‘.: rcd durdng thig 2imst preh o Xo)

o D - ade W

or roduc 3dom ¢ oad rezroduction, nazmelsr e wolor oho ortosc and
Jroblomse e cogquisitica of o mow s is being seriocusly
considored as a jposdible soluticn to these nrobleme n lay 1,1202
the Compamie .hlicme do Devel opnoment T tilcn(C..:.D.u..)‘ oo u::cd
Sonogenent of the Goverancas wa..cr-vw':u" ssavion which is’ lce ucd
cdjocent to both the fich stotion ond St Dead River; it woo ‘
ornerly rauzsed LY Coératica Rize Mo otaticn closed =y .....,1"«’32
o ucual ond shovld resuo operaticn the cad of August 1932
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IntrOdﬁcti6ﬁ§

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 53,488.59 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 ponds,
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
Yoint 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 Unité€s de Production (UP). Each Unit& is divided
into villages. Each village has one or two monitors, who report
to the Chef d'Unité, who reports to the Chef du Secteur, who

reports to the Chef Agricole at Niono, who reports to the
direction at Segou.

ffrea da Ny
fe\n g - : ;[4{ .
U I",fc{vc"’n. ~d.f.

Villgee i
Doe ~ !



'Problems Encountered’

. Drainage

. Each sector or urrice du Niger is drained by a main drain
whlgh 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_fish ponds would drain into the
secondary draing or canals. )

The drains in Ndebougou, Molodo, Niono and Sahel were built in
the_l930's and have never been dredged. In some Unités the secondary
drains are at the same level as the fields. In about half of the

Unités visited the secondary and main drains are_ flooded as soon as

irrigation starts in AprilSéid remain flooded until January. In

the other half the drains are flooded during the months of September
through January. o

Most of the monitors and Directors of Unitds 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 drainage of ponds, though a harvest
of mature fish will be possible, fry and figerlings (juvenile 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 stretchingy
into two or three during years of little rain._.iim in Guinéd



Problems Encountered, continued

Dike Condition

The seals between partiteurs and arroseurs are in many cases
~in poor condition and rarely provide a hermetic seal. 1In 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 Traoré, 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 available in Mali we
recommend that the project be terminated. =




FIELD NOTES

‘Sectors.of Molodo, Niond}andGSQhel
Surveyed by Pam Schwartz; PCV' -

Sahel

- Spoke with Andr& Zzerbo, 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 4'Unité Daba Diawara and village monitors
- saw the sites, did measurements ‘

= all possible drainage flooded duringuirrigation

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 Fafré 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

UpP 2

- saw sites with Adjoint Chef du Unité

- drained by the Siebougou

-~ in the past severe drainage problems have 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'Unice viarra and several farmers

- the UP is drained by the Kouia which is flooded for several.
months of the year T e e T P

- 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 a'Unit€ Fuseini. Anqovba

- drains full during rainy season . .

- partiteurs G2 and G3 can't get water during several months of
the year IR ‘

UP 5

- looked at sites with Chef d'Unité’Boubakaf*Maégh o
- all drainage is flooded from preirrigation through to threshing,:
about eight months of the year ? ‘ L

Molodo

- spoke with Elias Goro, Chef du Secteur and his Adjoint, Modibo
Bocoum ' e ;

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

and threshing due to the poor condition of the drains

UpP 1

- saw sites with Chef d'Unit& Mohaman Didia Sissé

= 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

UpP 2

- saw sites with Chef d'Unit& 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'unité Fassoum Diarra
- all drainage flooded during irrigation and rainy season




Field Notds. continued

Molodo

UP 4

- spoke with Nouhoum Daow, Chef d'Unité I
= all drains are full for four to eight months of the year
- drainage for harvest and threshing is nearly,impoSsiblg

Up 5 -

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



4 LSéctbrs'6f hourouma, Ndogofiry and  Ndebougou
. surveyed by Jerome Pier, PCV

Kourouma

- spoke with Mr. Diallo, Chef du Secteur and Mr. Fofana, Adidint
Chef du Secteur '

‘- saw sites with Mr. Fofana o
- inadequate drainage during irrigation and rainy season:
- inadequate water supply during threshing

Ndogofiry : .

- spoke with Mr. Koné€, Chef du Secteur and Mr. Diallo, Aajoint
Chef du Secteur , ' '

- saw sites with Mr. Dpiallo

- lack of any kind of drainage system
= lack of irrigated sites .

Ndebougou

UP 1

= spoke with Mr. Camera, Chef 4'Unité&
'~ saw sites with Mr. Dembé&l&, monitor for Village B-2 ‘
= lack of adequate drainage at all sites; the sites drain into

swamps and are completely flooded during rainy season
= arroseurs are in poor condition

up 2

- saw sites with Lamine Traoré’, monitor of Village BE-4-2

- = Mmany-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'Unit€ - ’ ’
- thé entire unité€ is .lower:in elevation than the surrounding
r‘.Uniteé}:thus'drainage is 'impossible during most'of the year

UP 4

- spoke with M. Penboulba, Chef d'Unité and Mr. Meaga, Adjoint
d'Unité
- 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 o

- spoke with Mr. Traor&, Chef d'Unité& v

- saw sites with Mr. Maega, Adjoint Chef d'Unité&
- 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 colonization. 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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