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617 WEST SEVENTH STREET, LOS ANGELES 17, CALIFORNIA 

November 1, 1963
 

Department of State
 
Agency for International Development
 
Washington 25, D. C.
 

ATTENTION of Mr. Thomas V. Leahy
 
Projeqt Engineer
 

SUBJECT Contract AID/afe-116-Senegal 
Final Report
 
Our 	Job 3296 - Senegal 

Gentlemen: 

In accordance with the terms of the subject contract, we are pleased 
to transmit herewith our Hydrogeologic Reconnaissance of the Republic
 
of Senegal.
 

This report presents the results of our field investigations in the 
Dakar-Cap Vert Peninsula, Central Senegal, and Bakel-K~dougou areas,
 
which involved the review of all basic data and technical information 
available in Senegal concerning these areas. In addition, we evaluated 
the 	technical soundness of the work programs outlined in Sections 10, 
14, 15 and 16 of the report by the Department of Public Works entitled 
"Program de Recherches Hydrog6ologiques de 300 Million Propose h 
l'A.I.D." The contractual statement of work required the establishment 
of a program for the development and conservation of ground-water re
sources in those areas having the most potential for future development.
 
In accordance with this, we have recommended a development project in S
 
the Central Senegal area.
 

The 	recommended development project in Central Senegal would:
 

1. 	Provide the basic hydrogeologic data required for plan
ning and implementing water development projects in 	 0 
those areas of Central Senegal where existing facilities
 
are inadequate to provide for present and future water
 
demands.
 

2. 	Provide an adequate sanitary water supply in those areas 
of Central Senegal where municipal village and live- 0 
stock water shortages are most critical. 
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3. 	 Train a small Senegalese drilling staff for the pur
poses of continuing exploratory drilling and water well 
construction programs in other areas where these activ
ities cannot be undertaken economically by private

organizations.
 

The details of this program are included in Chapter V of the report and 
include a detailed cost estimate of the work. 

This report should provide the basis for the future development of water 
resources in Senegal and allow its planning by AID and Senegalese Govern
ment Officials. 

We wish to thank you for the opportunity to carry out this assignment 
and we hope that we may be of further assistance in the development of
 
water resources in Senegal.
 

If you have any additional questions regarding the report or the recom
mended development project, please contact us.
 

Very truly yours,
 

THE 	RALPH M. PARSONS C4MPANY 

By / LAAt 
James E. Halferty
,VicePresident
 

.Foreign Operations
 

JEH:mm 
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BACIGROUND 

Prior to the commencement of the hydrogeologic reconnaissance study 

the Minister of Public Works (MinistZre des Travaux Publics, de 

l'Habitat et de l'Urbanisme) submitted to USAID Senegal a document 

entitled "Programme de Recherches Hydrogologiques de 300 Minions 

Propose & IlA.I.D.," dated May 1962. This proposal requested financial 

assistance in undertaking a program of hydrogeologic research and was 

based upon a report prepared by the Comitd Inter-Etats d'Etudes Hydrau

liques entitled "Program d'Etude des Ressources en Eau du S~ngal. 

This report contains a brief summary of the present state of hydro

geologic research and a cost estimate for undertaking some 20 recom

mended hydrogeologic research studies throughout Senegal. Eleven of 

these studies were included in proposal submitted to AID. Subsequently
 

Mr. Leon A. Hostetter, Consulting Civil Engineer was assigned by the
 

Tudor Engineering Company under AID Task Order 6T1 to review the pro

posed research projects and prepare a Scope of Services for a recon

naissance water resources survey of specific projects suitable for im

mediate implementation. 

The Scope of Services recommended the assignment of two ground water 

geologists and one aerial photo interpreter to undertake the survey.
 

A total of three months were allocated for completion of the survey 

and preparation of a report thereon. The Ralph M. Parsons Company of
 

Los Angeles was selected to perform the survey and prepare the report. 

The findings and recommendations of the survey are contained herein. 
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OBJECTIVES
 

The 	contractual statement of work required the project staff to carry
 

out 	a reconnaissance type of survey for the purpose of establishing a
 

program for the development and conservation of ground-ater resources
 

in the Dakar-Cap Vert Peninsula, Central Senegal and Bakel-K6dougou
 

areas of Senegal with the intent of achieving the following objectives:
 

1. A better understanding of the extent of the basic data
 

and information now available in Senegal concerning
 

ground-water resources.
 

2. 	An evaluation of the technical soundness of the work
 

programs outlined in Sections 10, 14, 15 and 16 of the
 

report by the Department of Public Works entitled
 

"Programme de Recherches Hydrogeologiques de 300 Mil

lions Propose .l'A.I.D."
 

3. A cost estimate for a comprehensive survey and report
 

covering all phases of ground-water conservation and
 

use in the basin areas offering the best aquifers for
 

future development.
 

SCOPE OF WORK
 

The 	Scope of Work required the Contractor to ascertain the current sta

tus of hydrogeologic research and determine the additional data needed
 

for 	a thorough understanding of the ground-water problems in assigned
 

study areas by:
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1. 	Compiling all information concerning ground-water re

sources available in the files of the various government
 

agencies and from other pertinent sources.
 

2. 	Examining and interpreting now existing aerial photos
 

for geological and other characteristics of the basins.
 

'

3. 	Analyzing existing geologic, hydrologic and meteorologic
 

information.
 

'Based on the analysis, the Contractor was further required to prepare,
 

in consultation with AID and the Department of Public Works and Ministry
 

of Public Health, a Scope of Services for a comprehensive engineering

geological study and at the conclusion of the field reconnaissance sub

mit a final reconnaissance survey report containing the following:
 

1. 	The methods of investigation and analyses.
 

2. 	A description of data and material reviewed, indicating
 

sources.
 

3. A summary of recommendations.
 

4. 	 A Scope of Services and cost estimate for a comprehen

sive engineering-geological study which will implement
 

the recommendations of the reconnaissance survey and
 

result in the development of a comprehensive plan for
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the conservation and use of ground-water resources in
 

Senegal.
 

5. 	The bases of technical and economic soundness of the
 

recommended program of work.
 

METHOD OF INVESTIGATION
 

Several work items included in the contractual Scope of Work suggest
 

that perhaps a large amount of hydrogeologic research would be re4
 

quired before a comprehensive water resources development and conser

vation progranf could be initiated in assigned study areas. However,
 

it became apparent during the early stages of the reconnaissance survey
 

that a considerable number of hydrogeologic research studies have been
 

completed within the past few years and provide a reasonably sound
 

technical basis for planning purposes, particularly in the Dakar-Cap
 

Vert and Central Senegal areas. Many studies dealing with these areas
 

are very comprehensive and well documented (191-220). Previous inves

tigators generally have utilized all available data and employed recent

ly developed techniques for evaluating ground-water problems. Conse

quently, few analytical studies were required during the course of the
 

survey to evaluate data that was not included in previous studies. Our
 

review of available basic data and previous reports was primarily direct

ed toward ascertaining the degree to which applicable geologic and hy

drologic methods of analysis were employed and determining the adequacy
 

of 	existing data. Approximately three man-months were required to 
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index and review available information that is discussed in Chapter I
 

and itemized in the Bibliography.
 

Discussions with representatives of the Ministbre de Travaux Publics,
 

de l'Habit et de l'Urbanisme, Comitd Inter-Etats d'Etudes Hydrauliques,
 

Ministbre de la Sant6, Ecole de Technicians Sanitaires, Institut Go

graphique National, Service M6t6orologique, Institut Pasteur, Institut
 

de Recherches Agronomiques Tropicales, Travaux Publics-Cap Vert, Com

pagnie G6nral des Eaux du Senegal and le Secr6taire d'Etat Charg6 du
 

Plan et du Dveloppment . . . were held soon after the staffs' arrival
 

to ascertain the nature of current research projects, water supply
 

problems and plans for implementing proposed research and development
 

projects. Discussions with agency representatives revealed that many
 

of the more promising agricultural and livestock development projects
 

proposed are not within the geographic limits of assigned study areas;
 

but that a considerable Mater supply problem did exist, particularly
 

for villages and livestock, in Central Senegal.
 

Many field trips were made in the Dakar-Cap Vert and Central Senegal
 

areas to inspect water supply facilities, observe geological features
 

and discuss water supply problems with Regional Governors and District
 

Commandants in order to ascertain water supply deficiencies and sup

plemental requirements. A reconnaissance also was made of villages
 

within a radius of 60 kilometers of Kddougou. Unfortunately the survey
 

was conducted during the peak of the rainy season when most of the
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roads and trails are impassable, thereby precluding a reconnaissance of 

the entire Bakel-K6dougou area. 

A study of the most recent aerial photographs of Senegal was also under

taken. Objectives of the study were to ascertain the adequacy of, exist

ing coverage, applicability of the photographs to specific hydrogeologic
 

research problems and their usefulness in delineating favorable areas 

for developing ground water in the more remote regions of Senegal.
 

At the conclusion 6f research studies and field reconnaissance, a pro

posed research and development project was presented to representatives
 

of USAID Senegal and these agencies of the Senegal Government concerned
 

with water resources and public health for review and tentative approval.
 

This project is discussed in detail in Chapter V.
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DESCRIPTION OF AREAS STUDIED
 

Location
 

The Dakar-Cap Vert Peninsula, Central Senegal and the Bakel-K~dougou
 

area comprise the assigned reconnaissance study areas. The Dakar-Cap
 

Vert Peninsula occupies an area of about 650 square kilometers and is
 

the most westerly land area of Senegal, situated approximately midway
 

between the northern and southern boundaries of the Republic. The
 

area is delimited to the east by the Thins escarpment, which forms a
 

natural physiographic boundary between the peninsula and Central
 

Senegal.
 

Central Senegal has been defined as that area enclosed by latitudes
 

140 00' to 150 15' north and longitudes 150 45' to 170 00' west. In
 

passing it may be observed that the original reference to "Central
 

Senegal" is geographically somewhat arbitrary, possibly having been
 

based on such factors as agricultural development, population and ac

cessibility. In reality "Central Senegal," as defined, is an east

ward extension of the Cap Vert Peninsula, situated in the west-central
 

part of the Republic.
 

In contrast to the Dakar-Cap Vert Peninsula and Central Senegal areas,
 

the Bakel-Kddougou region was not specifically defined by the original
 

terms of reference. Since these two towvms, located in eastern Senegal,
 

approximately prescribe the northern and southern limits of continuous

ly exposed Ordovician to Pre-Cambrian igneous and metamorphic rocks,
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the entire area of these older rocks south of Bakel was considered the
 

designated area of interest. The older rocks embrace an area of about
 

31,000 square kilometers and extend westward to the geologic contact
 

separating the older rocks from younger Tertiary sediments.
 

General Geology and Physiography
 

The Republic of Senegal, some 200,000 square kilometers in area, is -

delimited to the west by the Atlantic Ocean, to the north and east by 

the Senegal River and its tributary, the Fal6m6, and to the south by 

Portuguese Guinea and the Republic of Guinea. British Gambia, located 

within the southern half of Senegal; forms an enclave of 10,000 square 

kilometers bordering the Gambie River which flows westward to the 

Atlantic Ocean. 0 

Senegal is a land of little relief. The greater part of its area is
 

a Tertiary sedimentary basin where elevations rarely exceed 50 meters.
 
.0 

In eastern Senegal Pre-Cambrian and Paleozoic formations of greater 

hardness and more complex structure have greater relief, with eleva

tions occasionally reaching 400 meters. The Thi~s cuesta, or as it.
 
0 

is often called, the Thi~s escarpment, forms the most striking physio

graphic feature in western Senegal. This cuesta, formed by east-dipping
 

lower-Eocene formations, gradually emerges from the plain some 18 kilo
0 

meters northwest of Thies. It extends southward, roughly parallel to 

° 
longitude 17 west for about 31 kilometers before attaining its maxi

mum elevation of 148 meters. It then gradually decreases in elevation
 
9 

to the southeast.
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Photo 1. A common source of water supply in Central 
Senegal for domestic use and livestock. 

Photo 2. The greater part of Central Senegal 
has little relief with the exception 
of small gullies and many ant hills 
similar to this one. 



Sand dunes, some stable and others active, are common along the coast 

of Senegal and extend some kilometers inland. They are particularly
 

common between Dakar and Saint Louis, and small lakes are sometimes 

present in the "niayes" (depressions between parallel dunes where the
 

water table is close to the surface).
 

The interior drainage system of Senegal is quite simple and restricted
 

to a few major streams, although drainage channels were more numerous
 

within Recent geological times. Surface runoff now discharges to the
 

Atlantic Ocean from four main rivers - the Senegal, Saloum, Gambie and
 

Casamance. They are wide meandering rivers throughout most of their
 

reaches and discharge into the ocean in very broad estuaries.
 

Exposed formations in Senegal include Pre-Cambrian metasediments and
 

igneous rocks that crop out in the eastern-most part of the country
 

and lower Paleozoic sediments that occur in a north-trending band west
 

of the Pre-Cambrian formations. Mesozoic and Tertiary sediments form 

an extensive basin that occupies almost 80 per cent of the country's
 

area. The oldest are of upper-Cretaceous age (Maestrichtian) and most
 

are marine sediments which were deposited until Miocene times. They
 

increase in thickness from east to west and are covered by Continental
 

Terminal clays and sands of probable Pliocene age. The greater part 

'of the country is mantled by an appreciable thickness of laterite and 

various facies of Quaternary formations. Lavas and associated pyro

elastics of Tertiary and Quaternary ages are also present which crop 

out in the Cap Vert Peninsula of western Senegal.
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Climate 

A sub-tropical climate generally prevails throughout Senegal with the 

exception of the northeastern part which may be considered semi-arid. 

Seasonal temperatures vary somewhat in coastal and interior regions. 0 

At Dakar during the cool season, December through April, average daily 

maximum and minimum temperatures vary from 170 to 260 centigrade, 

while interior temperatures vary from 150 to 400 centigrade. During 

the months from May through November average daily temperatures vary 

from 200 to 300 centigrade at Dakar and from 200 to 400 centigrade in 

interior regions. Temperature reaches a maximum of 30 o centigrade 

during the month of September at Dakar and 400 centigrade during May 

at Tambacounda located in the central part of Senegal. 

0 

Average annual rainfall in Senegal varies from 400 mm in the north to 

1500 mm in the south and reaches a maximum of about 1800 mn in the 

southwest corner of the country. The rainfall season is relatively 

uniform throughout the country. Precipitation normally occurs between 

the months of April and November and reaches a maximum during August. 

From December to March precipitation is absent or negligible. Annual 

precipitation averages 655 mm at Dakar, and varies from 600 mm to 

1000 mm in Central Senegal and from 500 mm to 1500 mm in the Bakel

K~dougou area. 

Land Use 

There are about 19,730,000 hectares of land in Senegal of which about 

7,600,000 hectares are cultivable. Approximately 1,850,000 hectares 
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are used almost exclusively for ground nuts, leaving 5,750,000 hectares 

which probably could, but do not now, contribute to the national economy. 

Crop yields are poor and there is little diversification beyond ground 

nuts. Yields vary from 200 to 1200 kilograms per hectare for ground 

nuts, 400 to over 1400 for rice and 300 to 1000 for millet. Other crop 

yields are poor and insufficient for domestic requirements. 

*and 

*_ 

The most arable land is situated in the southwest quarter of the coun

try on either side of Gambie. Major portions of Senegal's rice, millet 

ground nuts are grown there. Some nuts and millet are also raised 

in eastern Senegal, especially in the K~dougou district. Lands sur

rounding the lower reaches of the Senegal River in northern Senegal are 

also well adapted to rice cultivation. Soils in the somewhat arid 

north central part of Senegal are extremely poor and essentially unpro

ductive. 

Part of the cultivable land is used to support some 1,600,000 head of 

cattle and 1,100,000 goats and sheep. Classified forests also have been 

set aside to encourage animal husbandry.. Livestock are grazed within 

these areas when water is plentiful but are compelled to migrate in search 

of water during the dry season. There is little marketing of livestock, 

as disease and the absence of a reliable water supply have retarded the 

development of a productive program. 

Population 

Senegal has an estimated population of 3,100,000. About 80 per cent 

of the population reside within 140 kilometers of the Atlantic Ocean, 
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including 303,000 who reside in the capital city of Dakar. Migration 

into Dakar during the dry season is fairly common and the annual rate 

of population increase, varying from 2.0 to 2.5 per cent, suggests that 

Dakar's population may double in 30 years. Excluding Europeans, there 

are six ethnic groups in-Senegal dominated by the ,Ouloffs who consti

tute 36 per cent of the total population. About 95 per cent of the 

rural population are illiterate, and 75 per cent of the men and 97 per 

cent of the women in Dakar would be similarly classified. 

0 

About 85 per cent of the population are engaged in some type of agri

culture, eight per cent are artisans or industrial workers, and seven 

per cent are in public administration or private enterprise. Rural 

workers are underemployed at least four or five months of the year and 

30 per cent of Dakar's population are permanently unemployed or under

employed. 

The average food consumption provides between 2,300 and 2,900 calories 

per day. This does not represent actual under-nourishment for most but 

there is a dietary shortage of both vitamins and animal protein. Diets 

do not include sufficient meat and in rural areas this deficiency is 

not compensated for by the substitution of fish. Death rates are high 

for all ethnic groups, particularly among children in rural areas. 
0 

Accessibility 

An extensive network of well-maintained asphalt highways radiate from 

Dakar and connect major population centers in Central Senegal. Interior 
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toms are also inter-connected by numerous paved roads and secondary 

dirt roads. Eastern Senegal, on the other hand) is difficult to reach
 

overland, even in the dry season. Narrow unsurfaced roads in the area 

are infrequently traveled and generally poorly-serviced. Diring the
 

peak of the rainfall season, June through September, much of the area 

is inaccessible by automobile.
 

Scheduled passenger and freight railroad communications are operated
 

between Dakar and Saint Louis, to the north and the Mali frontier sta

tion of Kidira, south of Bakel in eastern Senegal. A local airline
 

also provides access to interior regions. Flights are regularly sched

uled to Thibs, Diburkel and Kaulack in Central Senegal and to Bakel 

and K6dougou in eastern Senegal. 

Telephone communications are fairly good in Central Senegal and along
 

the coast. Eastern Senegal is not served by the network, but radio

telephone services are available intermittently.
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Hydrogeologic Research 

Exploratory Drilling 
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* HYDROGEOLOGIC RESEACH 

The accompanying bibliography is rather convincing evidence of the large 

number of geologic investigations previously carried out in Senegal. 

The majority were prepared for the French West African Government (Gouv

ernement G6n6ral-de l'Afrique Occidentale Frangaise, Service G6ologique); 

and following independence, by the Bureau de Recherches G6ologiques et 

Minibres (B.R.G.M.) for the Republic of Senegal. Unfortunately very few 

were published. The majority were prepared for government use and are 

available only in the B.R.G.M. libraries in Dakar and Paris. The more 

recent reports, written after 1950, are quite good-and were prepared 

after extensive study and field work carried out under difficult field 

conditions. 

*-

Reports found to be most useful in appraising the present status of hy

drogeologic research in the Dakar-Cap Vert area include reports by 

Degallier (195, 196, 197, 199, 2Q8), Martin (212, 213), Gorodiski (58) 

and Tessier (67, 68). Reports by Degallier and Martin deal primarily 

'with the various aquifers which supply water for municipal use in Dakar 

and include discussions on the hazard of sea water intrusion, safe pump

ing yields, the effect of ground-water extractions on water levels, 

water quality and ground-water replenishment. 

Marchand (191), Defossez (192), Audibert (204, 217) and Degallier (207) 

recently have concluded hydrogeologic studies of aquifers in Central 

Senegal. Defossez's report deals primarily Aith the shallow, or 
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phreatic, aquifers and includes pieziometric'maps based on the compila

tion of a tremendous amount of water level data, water quality studies
 

and a brief appraisal of the effects of ground-water extractions.
 

Reports by Degallier and Audibert are primarily concerned with the deeper
 

Maestrichtian aquifer and include discussions of aquifer transmissibility
 

tests, very detailed water quality studies, subsurface geology, isopach
 

studies, ground-water production, the hydraulic relationship of adjacent
 

aquifers and the hazard of sea water intrusion in coastal areas.
 

Research in the Bakel-K6dougou area has not been as extensive as it has
 

in other areas, possibly because of its inaccessibility and absence of
 

any appreciable ground-water reservoirs. However, a number of reports
 

have been prepared by Bassot* (83), Bois (84, 85, 89), Camus (218),
 

Gravesteijn (91, 92) and Witschard (87, 95) that discuss the geology of
 

the region and include various recommended methods for developing water
 

supplies for villages and livestock. A three year mineral exploration
 

survey, sp6nsored by the United Nations Special Fund, is in progress
 

and also should provide a further understanding of geological problems
 

in the area. 

* 	 Etude g6ologique du S6negal Oriental et de ses confins guineo-maliens;
 
BASSOT, J.P.; D.Sc. thesis, Faculte des Sciences de l'Universit6 de
 
Clermont-Ferrand; July 16, 1963; 331 pp., 44 diagrams, 2 geologic maps,
 
9 plates, 2 tables.
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Hydrogeologic research has often been supplemented by geophysical sur

veys. In fact, many of the geologic contacts shown on the Geologic map
 

of Senegal (88) have been based on geophysical studies. Electrical
 

resistivity methods generally have been employed and have achieved a
 

measure of success in determining stratigraphic relationships in areas
 

where faults and facies changes are not of a complex nature. Some of 

the more recent resistivity studies (102, 106, 111, 112) have been 

undertaken in the Dakar-Cap Vert Peninsula for the purpose of locating 

ground water in limestone areas and studying fresh water-salt water 

relation'ships. 

EXPLORATORY DRILLING
 

Most of the exploratory drilling in Senegal has been restricted to the,
 

Dakar-Cap Vert Peninsula. Drilling in this area has been undertaken 

primarily for the purpose of locating additional sources of water in 

limestone aquifers for municipal use in Dakar and constructing piezo

meters in coastal areas to implement sea water intrusion studies. 

Although exploratory drilling has not been undertaken throughout most 

of Senegal, because of very high drilling costs, a considerable number.
 

of deep production wells have been drilled. Electric logs and detailed

lithologic logs generally were made during drilling and have provided
 

useful information for structural and stratigraphic studies of the
 

deeper aquifers (217). A limited number of deep exploratory oil wells 

have also been drilled which provide some information on deeper
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formations. There is a considerable need for additional exploratory 

drilling, particularly in areas where the phreatic aquifer could be 

utilized to provide water for agricultural and livestock development 

projects. 

AGRICULTURAL RESEARCH 

A considerable number of soil and agricultural research studies have 

been made in Senegal, and some of the more recent reports (301-315) 

have been included in the Bibliography. At present most of the agriZ 

cultural research in Senegal is conducted at the Institut de Recherches 

Agronomiques Tropicales et des Cultures Vivri6res at Bambey in Central 

Senegal. The Institute is well equipped and staffed and has been con

ducting research studies for the past ten years. The Institute has 

conducted a variety of lysimeter, consumptive use, soil, water quality 

and evaporation studies which should be of considerable value in future 

hydrogeologic studies of the phreatic aquifer in Central Senegal. 

0 

0 

AVAILABILITY OF BASIC HYDROGEOLOGIC INFORMATION 

Meteorologic Data 

A considerable amount of climatological information is available in 

Senegal. The Service M6t6rologique regularly publishes summaries of 

collected data (194, 216) that are readily avaiiable. There are fl 

principal observation stations that record, rainfall, temperature, 

relative humidity, solar radiation, relative humidity, cloud cover, 

wind direction and velocity, vapor tension and atmospheric pressure. 
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Photo 5. Conventional cable tool rig employed
in Senegal for drilling deep wells 
in limestone regions. 

* t 

.... 

Photo 6. Modified cable tool rig used for 

capacitydrilling shallow lae 
wells in unconsolidated materials. 4 

4 



Photo 7. 	 Millet cultivated by traditional and modem methods atthe 

Institute de Recherches Agronomiques, Bambey. 

Photo 9. 	 Lysimeter installations at the Institute 
de Recherches Agronomiques, Bambey. 
Used for studying plant response to various 
waters in Senegal. 

Photo 8. Lysimeters used for studying the effects 

of various fertilizers, IRA, Bambey. 



In addition, there are some sixty rain gages in Senegal which are
 

read twice daily. Thirty-four of these gages have been in operation 

for at least 30 years. About 75 per cent of the stations are located
 

in the western half of the country and provide excellent coverage in 

the Central Senegal.
 

Geologic and Topographic Maps
 

The most complete geologic map of Senegal (88) was published by B.R.G.M. 

in 1962 at a scale of 1:500,000. Although the map has been published 

at a rather small scale, an accompanying report gives a fairly complete 

description of mapped formations. A number of larger scale maps of 

small areas, prepared in conjunction with special geologic studies, are 

also available. Reports on studies that contain geologic maps are an

notated in the Bibliography. Although few large scale maps are avail

able, surface geologic mapping in the Dakar-Cap Vert and Central Senegal
 

areas appear to be adequate for most hydrogeologic studies.
 

Topographic maps at scales of 1:200,000 and 1:250,000 with 10 and 20
 

meter contours are available for all of Senegal and may be obtained
 

from the United States Army Map Service and the Institut G6ographque 

National. Larger scale maps, published at a scale of 1:50,000 cover

ing the Dakar-Cap Vert Peninsula and a small part of Central Senegal 

are also available. Although contour intervals are too large for most 

analytic ground-water studies, surface elevations can be obtained
 

easily from the many bench marks that have been erected along principal
 

highways and some of the secondary roads. 
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Aerial Photographs
 

Complete aerial photographic coverage of Senegal is available at a
 

scale of 1:50,000. Photography was undertaken from 1952 to 1954 by
 

The Service has also recentlythe Service G6ographique National. 


photographed various towns at a scale of 1:6,000 for town planning and
 

road engineering.
 

The usefulness of the 1:50,000 photographs is rather limited. Such
 

small scale photographs are useful for photo-geologic studies of those
 

areas in eastern Senegal where geologic structures are very apparent
 

and large outcrops occur. They also could be used for engineering in

vestigations of dam sites and reservoirs. Unfortunately, they are not
 

very satisfactory for locating alluvial deposits within and adjacent
 

to stream channels. In Central Senegal they could be used for estimat

ing areas of land cultivated 10 years ago, but crop identification would
 

be difficult because the photographs were taken during the dry season
 

when small cultivated plots cannot be distinguished from native vege

tation.
 

If aerial photographs are to be used in future programs it is recom

mended that they be made at a scale of 1:25,000. Photographs at this
 

scale would permit measurement of land areas, crop identification,
 

location of wells, and the identification of phreatophytes as a guide 


for locating shallow aquifers in eastern Senegal. They also would be
 

useful for a variety of irrigation and engineering projects. The cost
 

of an aerial survey of the Bakel-K6dougou area would be about $100,000;0
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similar coverage of the Dakar-Cap Vert and Central Senegal areas would 

cost about $75,000. 

* 	 Water Analyses 

There are about 23,000 puits (hand dug wells) in Senegal and about 

4,300 wells, which have been either fully or partially drilled by mech

* 	 anical methods. However, only about 65 drilled wells have penetrated 

Paleocene 	or Maestrichtian aquifers. Water samples have been collected
 

from about 40 per cent of the puits, and chemical analyses are available 

* 	 in the files of the B.R.G.M. and the Interstate Hydrology Office. The
 

percentage of sampled puits in the Dakar-Cap Vert and Central Senegal
 

areas is somewhat higher and all of the deeper drilled wells have been
 

sampled.
 

Drilling Logs and Water Level Records
 

The B.R.G.M. maintains most of the water well records in Senegal. Drill

ing logs normally are not available for the shallow wells, but many of
 

them have 	water level measurements. Stratigraphic and electric logs are 

available 	for most of the deeper drilled wells, particularly those pene

trating the Maestrichtian formation.
 

Locations 	have been plotted on topographic base maps of varying scales
 

and dimensions, and wells have been cross-indexed by name and registra

tion number. Recorded information includes: dates and results of water
 

analyses, water level measurements, ground elevation, well description,
 

geographic coordinates and results of production tests.
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With the exception of deep wells in the Dakar-Cap Vert area, very few 

shallow wells have been measured or sampled since early 1959. In the 

Bakel-K6dougou area about 250 puits have been registered, but only 

about three per cent have water level measurements and water analyses. 

In Central Senegal 3500 puits have been registered; 90 per cent have 

one water level measurement and 10 per cent have two measurements. 

About 95 per cent of the 860 puits in the Dakar-Cap Vert area have one 

water level measurement and 10 per cent have two measurements. 

Water Use 

Very little information on water production from shallow wells is 

available. However, most wells have been located, and since estimates 

of population and livestock have been made, reasonably valid estimates 0 

of consumptive use could be made. Most of the larger towns in Central 

Senegal such as ThiZs, M'Bour and Kaolack obtain their municipal water 

supply from wells penetrating the Maestrichtian formation. Totalizing 

flow meters are usually installed and production measurement maintained 

by well attendants. Water production from municipal wells in the Dakar-

Cap Vert area has been measured systematically for many years and pro- S 

duction records are readily available in the files of Travaux Publics 

du Cap Vert. There is very little irrigation of crops in the assigned 

study areas and the use of ground water for such purposes is primarily 0 

restricted to very small gardens. 
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Photo 10. 	 Storage reservoir and well pump house at Tivouane, 
typical ofmany of the larger towns in Central Senegal. 

Photo 11.
 
This dug well near M'Bour is typical of those supplying water for village use and
 
livestock. The drums in the foreground are used by individual families for storage.
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GEfERAL GEOLOGY 

Dakar-Cap Vert Peninsula
 

The Dakar-Cap Vert area juts into the Atlantic Ocean from about longi

tude 170 00' west forming a peninsula consisting of a rocky point tied
 

to the mainland by a tombolo. Eastward from the mainland the north
 
V 

coast of the peninsula is flat and sandy up to Yof where seacliffs are
 

cut in the volcanic and sedimentary rocks of the Dakar-Ouakam region.
 

From Hann eastward, the south coast is similarly flat with occasional
 

rocky sectors alternating with lagoonal beaches.
 

The Dakar-Cap Vert area exhibits little relief. The highest elevations
 

are those of the Mamelles, two remnants of a volcanic cone northwest of
 

Dakar; which barely rise to an elevation of 100 meters. Wo prominent
 

linear features of the penifisula are the fault-scarp of the Sdbikotane-


Yen fault and the Thibs cuesta. Both features have an approximate
 

north-south orientation and the latter forms a natural physiographic
 

boundary of the Cap Vert Peninsula.
 

The Cap Vert Peninsula can be separated into various physiographic units.
 

Two of the most evident are the rocky point of the Dakar area an& the
 

sandy, dune covered zone of the northern part of the peninsula with its
 

characteristic "niayes." The N'Diass massif, a dome with some horst
 

characteristics, occupies the greater part of the southeast quarter of
 

the peninsula. It is bounded to the west by flat limestone terranes
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and separated from the Thins cuesta to the east by an 

There are no permanerit rivers within the area. 

old river valley. 

The oldest rocks exposed in the area occur within the Maestrichtian for

mation of Cretaceous age. The Maestrichtian formation is of paramount 

importance as it is Senegal's most important aquifer. Its only surface 

exposure in Senegal is the N'Diass massif of the Cap Vert Peninsula but 

it underlies the greater part of the extensive sedimentary basin to the 

east. The Maestrichtian consists mainly of slightly consolidated sands 

with some cemented sandstone horizons, sandy limestones and clay shales. 

Northeast of Rufisque it is present as a sandy clay and clay. It is 

1800 meters thick at Rufisque but its thickness has not been precisely 

determined throughout most of Senegal because of the small number of 

deep drill holes and limited paleontologic data. 

Paleocene formations, mainly limestone with minor intercalations of 

sandstone and marl-are exposed around the N'Diass massif. Their thick-

ness is variable (50-100 meters) and facies become sandier to the east. 

In the Cap Vert area the-predominant member is limestone that is fossi

liferous and karstic in character. Paleocene limestone underlying the 

Eocene betveen the two main faults, which delimit the S6bikotane block, 

has been elevated by an east-west fault and exposed in the Pantior gully. 

These limestones dip south and are probably exposed on ocean floor south 

of Yen. Eocene formations containing various horizons of limestone, 

marl and phosphatic clays occur in the Thi~s escarpment and similarly 

0 

0 
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* Photo 12.0 Laterite capping Quaternary lava flows at the western tip of the Cap Vert Peninsula. i i I ii]iiiii 

The Mamelles, remnants of a Quaternary volcano appear in the background. 

Photo 13. Scoraceous lavas of Quaternary age at Farm Point. A well 

developed marine terrace appears in the background. 



north and west of the N'Diass massif. Some Tertiary volcanics, lavas
 

and pyroclastics, are exposed from Fan to Dakar and on the outlying 

islands. 

Intense laterization was widespread at the beginning of the Quaternary 

period. However, erosive agents subsequently destroyed the laterite 

crust in most parts of the Cap Vert Peninsula, although it is still 

present in Dakar and in the N'Diass massif. The Mamelles' volcanic ac

tivity occurred during this period also, producing at least five flows 

and abundant tuffs and breccias. Fluctuations of sea level during 

Quaternary time are also evident as marine terraces at elevations vary

ing from 3 to 25 meters have been identified. 

Faulting is rather common in the area although in many cases has been 

based on geophysical interpretations. Most of the faults appear to 

trend northeasterly. Tessier (68) suggests that a series of fault block 

movements are responsible, among other factors, for the present Thibs 

escarpment and N'Diass massif, as well as for the present position of 

the Paleocene limestones of the S~bikotane-Yen block. Generally faults 

have been found to form barriers to ground-water flow. 

Central Senegal 

° The Central Senegal area is delimited by longitudes 150 45' and 17 00' 

west and by latitudes 140 00' and 150 15' north, and may be considered
 

the easterly extension of the Dakar-Cap Vert area. It is bordered to
 

the southwest by the coast with its barrier beach broken by two points
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of more resistant Eocene formations. South of Joal are the mangrove 

swamps and tannes at the mouth of the Saloum River. Average elevation 

seldom exceeds 20 meters. 

The area can be divided into four physiographic units. The Thiss cuesta 

and its backslope, known as the Thins plateau, are two main units in 

the northwest part of the area. A portion of this sector bordering the 

ocean also includes an appreciable area of dunes and "niayes." The south

west part of the area east of the mouth of the Saloum forms a third unit, 

a network of salt-marshes in which tidal effects are felt for great dis

tances. Here sea water invades wide areas barren of vegetation, known 

as "tannes," which appear to be increasing in areal extent. The fourth 

unit is a sandy plain of little relief whose elevation decreases south

ward and occupies over 60 per cent of the area. 

There are no perennial streams, but in areas where stream channels have 

been eroded below the water table small ponds or "marigots" form during 

the dry season. However, by the end of the dry season effluent seepage 

ceases and ponded water evaporates. 

Central Senegal is located along the eastern margin of a broad basin 

which extends from the Thins escarpment eastward to the Paleozoic and 

Pre-Cambrian rocks of eastern Senegal. The Maestrichtian formation of 

Cretaceous age underlies the entire basin and in Central Senegal occurs 

at depths ranging from 100 meters to 400 meters. It is not exposed in 

Central Senegal, but does outcrop west of the Thibs escarpment and0 

0 
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possibly some distance offshore south of Yen. The upper 80 meters con

sist of sandy limestones and marls which overlie more or less argil

laceous and calcareous sands with occasional hard sandstone lenses. 

The lower Maestrichtian is much coarser and forms the largest ground

water reservoir in Senegal. Thickness varies from about 300 meters at 

Kaolack to 500 meters at Thins and Averages about 400 meters in Central 

Senegal. 

Exposures of older rocks are relatively rare and only those of Paleocene 

age or younger are to be found. Coarse Paleocene limestones are exposed 

along the foot of the Thibs cuesta scarp and in the vicinity of M'Bour. 

Thickness is estimated to be of the order of 20-30 meters. In the rest 

of the area the Paleocene is covered by Eocene and younger sediments, 

which are the most extensive. Continental Terminal formations overlie
 

the middle and upper Eocene in the southeast corner of the area. 

More recent geologic events of the Tertiary are, in many respects, sim

ilar to those which occurred in the Dakar-Cap Vert area. Phosphatic 

laterites were formed, followed by volcanic activity and erosion of the 

laterite. The Quaternary period is also marked by laterization and the 

deposition of the lacustrine limestones that overlie the upper-Eocene in 

the northeast corner of the area. Sand dunes were also formed and marine 

invasions occurred although they did not extend inland to areas which 

are now above three meters in elevation.
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Bakel-K6dougou 

The Bakel-Kddougou area forms an arcuate zone of Pre-Cambrian and 

Paleozoic formations that rims the eastern part of Senegal. The over

all physiographic appearance of the area is that of a flat plain with 

slight undulations. Those sectors underlain by unmetamorphosed Paleo

zoic sediments rarely rise to 100 meters and even the more resistant 

metamorphic and igneous rocks rarely exceed elevations above 200 meters. 

Some hills in the area to the west of K6dougou exceed 400 meters but 

these are composed of post-Devonian diabases and occasionally of Pre-

Cambrian volcanics. Those low hills, mostly in sandstones and quart

zites, that break the monotony of the plain are oriented parallel to the 

structure. Some of the hills east of K6dougou and close to the Falemd 

River contain hematite iron ore. The southern border of this province 

is the scarp cut in the massif of Guinea which extends to the south. 

9 

A thick extensive laterite, often ferruginous, effectively masks the 

underlying formations. Streams have cut deep gullies through the lat

erite to elevations below 50 meters, forming a large number of deep, 

sharp cuts in an otherwise flat plain, often exposing older rocks. 

0 

0 

The main rivers of the area are the Senegal to the north, the Falm6 

to the east, and the Gambie with its important tributary, the Niokola 

Koba, to the west. Much of the area is drained by a fairly large num

ber of ephemeral streams which provide the primary source of water for 

inhabitants and livestock. 
0 
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Pre-Cambrian rocks are exposed in the southeast third of the Bakel-

Kddougou area. These rocks show a relatively low degree of metamor

phism, rarely extending beyond the mica-schist facies. The most 

abundant are mixed schists containing sericite, talc, muscovite, and 

impure quartzites. Minor crystalline limestones, contemporaneous in 

age, occur as isolated patches among these metamorphic rocks. North

east trending bands of metamorphosed volcanics containing minor ultra

basic bodies with associated pyroclastics occur to the north of
 

Kddougou. Granitic intrusives, the more extensive being paratectonic,
 

make up approximately one-third of the Pre-Cambrian rocks and in places 

have intruded the metasedimentary series of rocks in the area. 

Basal Paleozoic formations include a conglomerate, sandstone and shale 

series (Infra-Cambrian) exposed in the escarpment along the southeast
 

border of Senegal. Overlying Cambrian and Ordovician rocks consist of 

a volcanic sedimentary assemblage followed by tillite, limestones, 

shales and sandstones. Intense folding along north trending axes re

sulted in the dynamometamorphism of important bands of these sediments 

which were long considered to be Pre-Cambrian in age. Some diabase 

sills, post-Devonian in age, stand in relief to the west of K~dougou. 
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OCCURRENCE AND USE OF GROUND WATER 

The purpose of this section, as in the case of the preceding section on 

General Geology, is to briefly describe existing knowledge and point out 

limitations of available information. There are a number of reports 

available on the occurrence and use of ground water in Senegal that 

have provided a good technical basis for the following review. 

Dakar-Cap Vert Peninsula 

Ground water pumped for municipal use in Dakar is obtained from three 

sources: a sub-basaltic, semi-confined sandy aquifer of Eocene age 

north of Dakar, an unconfined sandy aquifer in the vicinity of Tiaroye, 

and the S6bikotane limestone aquifer of Paleocene age located between 

the two northeast trending faults shown on the geologic map. 

All aquifers are replenished by the infiltration of rainfall on the penin

sula and subject to the intrusion of sea water when water levels decline 
0 

below sea level. Travaux Publics du Cap Vert has installed a series of 

piezometers in coastal areas where sea-water intrusion has occurred, to 

observe water level fluctuations and salinity changes. Data obtained 

from the piezometers has been most helpful in determining the volume of 

0 

water that can be safely pumped from the ground-water reservoir without 

inducing sea water into the aquifers. Although an attempt has been made 

to limit pumping to estimated annual replenishment, it seems unlikely 

that this practice can continue for many more years as future water de

mands most certainly will exceed safe pumping yields. 

S 
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During 1962 about 21,000,000 cubic meters (57,000 cubic meters per day)
 

were pumped from the three aquifers. Annual production from these sources 

since 1952 are given in the following table 

MJNICIPAL WATER CONSUMPTION AT DAKAR 
(In Cubic Meters Per Year) 

Source 
Year Mamelles Tiaroye S6bikotane Total 

1952 6,935,000 3,794,988 10,729,988 
1953 6,935,000 4,872,931 11,807,931 
1954 
1955 

6,935,000
6,935,000 

5,075,005
6,457,310 

12,010,005
13,392,310 

1956 6,935,000 6,138,140 13,073,140 
1957 6,935,000 6,257,200 13,192,200 
1958 6,935,000 5,361,400 12,296,400 
1959 
1960 

6,205,000 
6,205,000 

3,036,800 
874,500 

4,600,000 
11,822,700 

13,841,800 
18,902,200 

1961 6,205,000 3,102,500 11,463,800 20,771,300 
1962 6,205,000 3,489,400 .1,012,700 20,707,100 

Water distribution in Dakar is managed by a private company (Compagnie 

Gndral des Faux du S6ndgal) and facilities are operated and maintained 

by a government agency (Travaux Publics du Cap Vert). Representatives 

of these agencies have prepared estimates of future water demands 

based on population growth and anticipated water demands in the Dakar 

area. Their estimates indicate that about 80-85,000 cubic meters per 

day will be required by 1973, which will require a considerable ex

pansion of existing facilities. 

It is possible that additional water could be obtained from the eastward 

extension of the Tiaroye aquifer; but considering the hazard of sea water 

intrusion, its dependability is very questionable. 
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A much more dependable supply, probably can be obtained economically
 

from the Maestrichtian formation in the vicinity of Pout and Thibs.
 

Central Senegal -


Ground water in Central Senegal is obtained from two sources, the shal

low phreatic aquifers and the deep Maestrichtian formation. Most of
 

the villages in the area obtain water from phreatic aquifers, and the
 

larger towns utilize the Maestrichtian formation. Reports describing
 

these aquifers have been prepared by Defossez (192) and Audibert (204,
 

217).
 

The phreatic aquifers vary considerably in lithologic character and in

clude sands, marly sandstones, marls, limestones, and interbedded marly
 

The more
limestones, varying in age from lower Eocene to Pliocene. 


permeable water bearing deposits are located west of Diourbel where
 

sandy aquifers and permeable limestones occur. East of Diourbel shallow
 

wells penetrate less permeable marls and limestones. 

Replenishment occurs primarily from the direct infiltration of rainfall,
 

and streams are believed to contribute very little recharge to the
 

aquifers. Depths to the water table vary from 5 meters in the western
 

part of the area to 60 meters in the north-east part as shown on the 

following map. Subsurface movement of ground water is generally east

ward from the Thibs cuesta. 

Quality of water is generally very good throughout most of the area.
 

West of Diouabel total dissolved solids vary from 300 to 600 parts per
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Photo 14. This hand dug well at Thies is typical of many others in Central Senegal. 

Photo 15. The phreatic water table exposed by phosphate mining operations at Taiba. 
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million. East of Diourbel quality is someThat poorer. In this area
 

total dissolved vary from 500 to 1200 parts per million.
 

Very little information is available on aquifer coefficients and well
 

capacities, nor have previous studies included an hydrologic balance.
 

However, there is evidence suggesting that the phreatic aquifers could
 

* 	 provide a dependable source of water supply. Many of the Cerele Comman

dants interviewed during the field reconnaissance reported that even
 

though water levels sometimes decline during the dry season they usually
 

recover during the rainfall season. Some of the phreatic aquifers also
 

appear to be very permeable. The Director of Institut de Recherches
 

Agronomiques at Bambey reported that water levels in irrigation wells
 

* 	 - there have not declined during the past 10 years of operation. Although 

additional research on the phreatic aquifers should be undertaken, members 

of Parsons' staff are in agreement with Defossez and Elouard (192) who 

* 	 have concluded in their report on the phreatic aquifers . . .
 

"Utilization of the phreatic aquifers should not be overlooked for pro

duction is often adequate and relatively inexpensive for local require

* 	 ments. Where demands are great the confined Paleocene and Maestrichtian
 

aquifers, whose supplies are abundant, should be exploited."
 

* 	 ~ The Maestrichtian formation underlies the entire Central Senegal area 

and the greater part of Senegal and includes a very thick aquifer com

prised of medium-grained sands and sandstones. The top of the more 

permeable sands and sandstones occurs at depths varying from 100 to 400 

meters in Central Senegal where thickness varies from 250 to 500 meters. 
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Most of the sediments were deposited in a detrital basin and are 

essentially undeformed. The only apparent structure occurs in western 

Senegal where the formation has been uplifted and is now exposed west of 

Thi~s in region of Cap Vert. The Maestrichtian is underlain by saline 

deposits throughout most of its aerial extent and may be exposed to sea 

water some distance off-shore from southwestern Senegal. However there 

appears to be little danger from contamination except in the Saint Louis area. 

Water quality zones have been well defined but the evolution of geo

chemical relationships has not been studied in detail. Ground water 0 

in the eastern two-thirds of Central Senegal is sodium chloride in charac

ter and contains from 1000 to 2000 mg/liter total dissolved solids. In 

the western one-third of the area calcium carbonate waters are most common, 

containingan average of about 500 mg/liter total dissolved solids. 

There are about 20 vells in Central Senegal which produce water from 

the Maestrichtian and water levels, which average about two meters above 

sea level, have not declined appreciably since pumping commenced. The 

location of wells producing water from Maestrichtian-Paleocene aquifers 0 

and volumes pumped during 1960 is shown on the following plate. The 

aquifer is confined by marls throughout most of Senegal, bit some local

ized vertical movement does occur in central Senegal where the Maestrich

tian is in contact with overlying Paleocene limestones. Recharge is 

believed to occur in eastern Senegal along the Senegal River near Bakel, 
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near the margin of the basin in southeastern Senegal and in the N'Diass
 

Massif area south of Sdbikotane.
 

Very few aquifer transmissibility tests have been made because of the
 

very high cost of constructing observation wells. The most reliable
 

test reported was made at Kaolack where aquifer transmissibility was
 

found to be 1.47 x 10-2 m2/S (3.30 x 105 gal/day/ft.) with a storage 

coefficient of 2.8 x 10-4 . Transmissibilities of this magnitude are
 

characteristic of thick extensive-aquifers and appear reasonable in
 

this case. Other indications of the Maestrichtian's large reservoir
 

capacity include a study of the long term pumping of wells (207). 

- This study revealed that, after pumping some 23 million cubic meters of 

water from 50 wells within anarea of 50,000 square kilometers during 

a nine year period, the water table declined only 0.5 meters (0.15 feet
 

per year).
 

Previous studies of the Maestrichtian have been handicapped by the
 

absence of observation wells to permit the determination of aquifer trans

missibilities and storage coefficients and a limited number of accurate
 

well elevations to permit the preparation of a good piezometric map. 

There also appears to be a limited knowledge of replenishment areas, 

and the hydraulic relationship between the Maestrichtian fresh-water
 

sands and overlying Paleocene limestones and underlying saline deposits.
 

The construction of piezometers or observation wells in the vicinity of 

existing producing wells would provide usefull information, particularly
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in areas where withdrawals are greatest. However, this research should
 

be subordinate to studies of the phreatic aquifers.
 

Bakel-K6dougou 0 

The Bakel-Kdougou area is underlain by Pre-Cambrian and Paleozoic 

formations, situated to the east of the large Tertiary basin of Senegal,
 

that are generally unfavorable for the occurrence of ground water. The
 

area is drained by three main rivers, the Gambie which drains southeast
 

Senegal, the north flowing Fal6m4 whose tributaries interfinger with those
 

of the Gambie, and the Senegal which drains the northern part.of the area.
 

The area is essentially undeveloped because of its inaccessibility during
 

the rainy season, poor soils, and water shortage during the dry season.
 

The presence of the tsetse fly and water borne parasites in the vicinity
 

of the major reivers and streams may also have discouraged habitation.
 

Previous studies of the area have been of a reconnaissance nature and
 

do not include quantitative information regarding water use and require

ments. Unfortunately the most recent report (218). on the area was being,
 

prepared in B.R.G.M.'s Paris office during the Reconnaissance and basic
 
0 

data was not available for review. 

Pre-Cambrian schists, quartzites, granitic intrusives, and meta-volcanics
 

in the area do not include a recognizable aquifer. In some areas joint
 

systems may favor their water bearing capacity, h6wever, the presence of
 

wells producing water from these rocks was not noted in studies of available
 

data. Some of the Paleozoic sandstones and shales yield water to a few
 

wells, but usually at rates less than five cubic meters per hour.
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Laterite deposits cover most of the southern part of the area and are
 

often sufficiently permeable to yield ground water. Granite laterites 

generally have a higher permeability than schist laterites, although
 

the transition zone between unaltered schists and laterites occasionally
 

forms a fair aquifer.
 

Isolated alluvial deposits in the vicinity of stream channels contain
 

the best aquifers of the area. The alluvium consists mainly of sands,
 

clays; and beds of lateritic gravel. These deposits sometimes occur in
 

depressions along the inside curve of meanders, at tributary junctions, 

and in areas where laterite deposits have been deeply incised. The
 

permeability-of these deposits is quite low and rarely exceeds 0.5 x lO
-4
 

meters per second.
 

Most of the villages obtain water from shallow dug wells, flowing streams 

during the rainfall season, and springs which occasionally have been
 

developed to increase their flow. Many of the springs and streams do 

not yield water during the dry season and inhabitants commonly complain 

of traveling considerable distances for water. Some of the villages are 

unfavorably situated but many could obtain water during the dry season,

if requirements are not excessive, by further development of known 

resources. In the K6dougou area an increased supply could be obtained
 

by developing springs, the construction of small earth dams, and the con

struction of samll diameter wells equipped with hand operated pumps in 

areas where alluvium and thick laterite deposits occur.
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CHAPTER IV RECOMMENDATIONS 

Dakar-Cap Vert Peninsula 

Central Senegal 

Bakel-Kddougou 



RECOMENDATIONS 

One of the objectives of the hydrogeologic Reconnaissance was to . 

"evaluate 	the technical soundness of the work programs outlined in
 

Sections 10, 14, 15 and 16 of the report by the Department of Public 

Works entitled "Programme de Recherches Hydrog6ologique de 300 Millions
 

Propose A 	l'A.I.D." Section 16 of this proposal refers to Dakar-Cap
 

Vert Peninsula, Sections 14 and 15 refer to Central Senegal, and
 

Section 10 	 refers to the Bakel-KEdougou area. In reviewing these pro

grams we have considered applicability of existing data and technical 

soundness, immediate benefits to be derived, the relation of the pro

gram with other research activities, and the possibility of an alternate
 

program that would yield more immediate benefits. 

Dakar-Cap Vert Peninsula 

The work program outlined in Section 16 is essentially one of contin

-0 	 uing hydrogeologic research and exploration for additional ground water 

to supplement Dakar's municipal water supply. Previous work of this 

nature has been performed by the Compagnie G6nral des Eaux du Senegal, 

0 	 Travaux Publics du Cap Vert, and the Bureau de Recherches G6ologiques 

et Minires. Although the program is technically sound in its research 

objectives, the funds required to implement the program could be used 

for exploration in other areas 	and adhieve the ultimate objective more
 

beneficially. It does not appear that the Cap Vert Region contains 

sufficient ground-water resources .tosupply Dakar indefinitely; however, 

a dependable supply does exist in the vicinity of Pout and Thins, and 
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it is recommended that research and exploratory drilling be undertaken 

in this area rather than in the Dakar-Cap Vert area. 

Central Senegal
 

The four year work program outlined in Sections 14 and 15 is similarly 

one of continuing research, and although the objectives are technically
 

sound and most desirable, very little inmediate benefit would be derived.,
 

At present, the Maestrichtian formation-is essentially undeveloped and
 

is known to contain substantial volumes of ground water. Many of the 

research objectives could be attained more advantageously by undertaking 

development projects and maintaining a surveillance of the ground-water
 

basin, rather than delaying development for the purpose of basic re

search. In fact, many of the hydrogeologic parameters of the basin prob

ably cannot be determined with any degree of accuracy until after decades 

of exploitation.LFurthermore, theshalloi phreatic aquifer has a con

siderable potential and should be developed more fully in areas where
 

supplies are abundant')
 

Further consideration of the work program as outlined in Sections 14 and 

15 of subject reference is not recommended. However, certain aspects of
 

the program are given consideration in the alternate recommended Devel

opment Project outlined in Chapter V.
 

Bakel-K6dougou 

It was not possible to properly evaluate the work program outlined in
 

Section 10 because the survey was conducted during the peak of the 
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rainy season when access roads and trails were impassable, which limited
 

field reconnaissance to the K6dougou area, and the existing aerial photo

graphs were found to be inadequate for the accomplishment of project
 

objectives. Consequently recommendations regarding the soundness of the
 

work program are essentially based on a review of available reports and
 

a brief reconnaissance of the K~dougou area.
 

The work program as outlined will require the expenditure of $300,000 for 

hydrogeologic research which includes about $120,000 for two deep explor

atory borings. Although the research aspect of the program will probably 

yield information that ultimately would be useful in planning small water 

development projects, the expenditure of $120,000 for deep exploratory
 

borings does not appear technically or economically sound, as the possi

ble existence of a substantial ground-water reservoir is very remote. 

Considering that several previous investigations in the area have pro

vided a sufficiently sound technical basis for planning small village 

water development projects the expenditure of additional funds for more
 

research does not appear justified.
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CHAPTER V DEVELOPMENT PROJECT 

Applicant 
Recommended Project 

Project Schedule 

Scope of Services 

Project Cost Estimate 

Technical and Economic Soundness 

Benefits 



! ARSON_ 

APPLICANT
 

The Mfnistere de Travaux Publics is, at pre'sent, the authority respon

sible for the administration of water resources research and development
 

projects. However, the formation of a "Ministry of Water Resources",
 

is now under consideration, and presumably the recommended project, des

cribed.in the following section, would be carried out under the auspices
 

of the "Hydraulic Division" of this government agency. Since Division
 

functions have not been firmly established it has not been possible to
 

include, in the report, structural description of the "Ministry."
 

RECONL-ED PROJECT 

-Purpose 

The recommended project combines the elements of research, development 

and training, and in its objectives, includes some of the research ob

jectives desired in the Cap Vert and Central Senegal areas. The pur, 

poses of the project are threefold: th> 

1. 	To provide the basic hydrogeologic data required for
 

planning and implementing water development projects in 

those areas of Central Senegal where e±isting facilities
 

are inadequate to provide for present and future water
 

demands. 

2. 	To provide an adequate sanitary water supply in those
 

areas of Central Senegal where municipal, village and
 

livestock water shortages are most critical.
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3. To train a small Senegalese drilling staff for the pur

poses of continuing work commenced during the project 

and carrying out exploratory drilling and water well 

construction programs in other areas where these activ

ities cannot be undertaken economically by private 

organizations. 

Objectives ( 

The objectives of the project include undertaking a program of limited 

hydrogeologic research and exploratory drilling for the purpose of es-

tablishing necessary hydraulic parameters and design criteria for the 

construction'of water wells in those areas where needs are most critical, 

and the construction of a limited number of wells in those areas where 

the'development of ground water can be undertaken on a technically and 

economically sound'basis. The specific objectives of the project 

include: 

0 

4 

1. Determine those geologic and hydrologic-parameters of the 

shallow phreatic aquifers required forthe .construction 

of producing water wells in those areas of Central 

Senegal where previous studies have indicated the pres

ence of a substantial ground-water reservoir. 

2. Determine the technical feasibility of developing Paleo

cene or Maestrichtian ground-water resources in the Pout-

Thibs area for supplementing Dakar's water supply. 
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3. 	 Determine aquifer transmissibility storage coefficients ? 4 ~ 

and other hydrogeologic parameters of t5 htan -

A-. formation in those areas of Central Senegal wThere data 

necessary for the planning of specific water development 

projects is either absent or inadequate.
 

4. 	 The construction of water wells in those areas of ,Central 

Senegal where municipal, village end livestock water 

requirements are most critical, by utilizing those aqui

fers that can be most economically developed.
 

5. 	Provide the Republic of Senegal with a trained drilling
 

staff and the minimum necessary drilling equipment re

quired for undertaking limited exploratory drilling and 

water development projects that cannot be undertaken 

economically by private organizations.
 

Scope of Work
 

The achievement of project objectives will require the services of an 

engineering and construction Contractor who is well qualified by pre-1 

vious experience in similar hydroeo ic research and ground-water 

development projects. The project will alsp.require the participation 

of those government agencies of the Republic of Senegal responsible 

for the planning and administration of hydrogeologic research and water 

development projects who will provide personnel required for the train

ing program and other project facilities. Since about 50 per cent of 
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the 	project objectives include basic research and exploratory drilling,
 

a specific work program and project schedule cannot be precisely out

lined and planned. However, it is believed that the following items 

of work can be accomplished with an 18-month period.
 

1. 	Review previous hydrogeologic reports and available data
 

and, in consultation with participating agencies of the 

Republic of Senegal, sLlect specific sites for construct

ing 	water production wells. 

2. 	 Drill about test and observation wells 

a maximum depth o ieters to determine geologic an 

hydraulic characteristics of the phreatic aquifers bout 

these wells will be of sufficient diameter to per

mit 	the installation of a production test pump.
 

3. 	Drill five exploratory borings in the vicinity of produc

tion well sites to a maximum depth of 700 meters to de

termine geologic and hydraulic characteristics of the
 

Maestrichtian formation and establish design criteria
 

for 	production wells. The wells will be of sufficient 

diameter to permit the installation of small diameter
 

casing for the .continuousmeasurement of the piezometric
 

water surface.
 

4. 	 Design and prepare specifications for permanent water
 

supply wells.
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5. Construct 5I water supply wells for either municipal oF 

livestock use. It is assumed that five of these wells 

will utilize the Maestrichtian formation as a source of 

waor purposes of cost estimating it is 

assumed these wells will yield 2)40 to 180 cubic meters 

per hour. 

I 

,? 

000 

/0 

6. Construct 30 village sanitary water supply wells equipped

with hand pumps capable of yielding about 2 cubic meters 

per hour from depths varying from 5 to 50 meters. 

7. Train the assigned Senegalese -drilling staff in the op-

eration and maintenance ,of rotary and cable tool drill-

ing equipment. 

I 
JU\ 

8. 

K ' 

Determine the technical and economic feasibility of under

taking irrigation projects in Central Senegal, based on 

an evaluation of previous soil studies and agricultural 

research, transportation facilities, market potential and 

adequacy of available water supply. 

9. Assist the "Ministry of Water Resources" in operating a 

Drilling Division which will continue the exploratory 

drilling and well construction activities commenced dur

ing the project. 
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10. Prepare a final report which -will include an evaluation 

of those hydrogeologic factors that affect the occur

rence, movement and replenishment of the phreatic aqui

fers in Central Senegal based on new information acquired 

during the course of the project. The report also will 

include a recommended program for the economic develop

ment and conservation of ground water in the phreatic 

and Maestrichtian aquifers of Central Senegal, including 

the technical and economic feasibility of irrigated 

agriculture. 

The tentative sites selected for Maestrichtian test borings and water 

supply wels and constructing other municipal or livestock water supply 

wells are shown on the following map. 

PROJECT SCHEDULE 

About five months will be required for processing project personnel and 

the procurement and shipping of required equipment and materials. Prior 

to the commencement of the project a total of 18 months will be required a 

to complete the project commencing with the arrival of the hydrogeologic 

staff and project equipment in Senegal. The first phase will require 

about four months to obtain the necessary information for the design of 0 

production wells. During this phase the Contractor will prepare speci

fications, pur~hase, and arrange for shipment of all required materials 

from point of origin to Senegal. Hydrogeologic research will commence 0 
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upon the staff's arrival and continue through all phases of the project.
 

The second phase will require about 11 months and consist'essentially
 

of constructing Mater supply wells. Agricultural research studies will
 

require about two months and will be undertaken during the second phase.
 

At the conclusion of research studies the hydrogeologic staff and the 

agricultural economist will prepare a final report for submission to
 

participating agencies.
 

SCOPE OF SERVICES 

Hydrogeologic Research and Drilling Services
 

The Contractor will provide all personnel required for general adminis

tration, hydrogeologic research, and supervision of exploratory drilling
 

and well construction in order to achieve the objectives of the project 

and accomplish those items of work included in the Scope of Work. 
The
 

Contractor's field staff will consist of the following members: 

1. Project Manager 
2. Senior Hydrogeologist 
3. Engineering Hydrologist

*4. Agricultural Economist 
5. Junior Hydrogeologist
6. Drilling Superintendent 
7. Office Manager 
8. Drillers, (3) rotary, (2) cable tool 

Members of the Contractor's field staff shall be well qualified in their
 

respective professions and vocations. At least one member of the hydro

geologic staff and one member of the drilling staff shall speak fluent
 

French. 
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The Contractor also will provide all personnel required for maintaining' 

a field office and mobile field camp. Personnel employed in these 

activities shall be well qualified and selected from local residents 

of Senegal. 

The Contractor also will provide all technical and supporting services 

required to carry out the hydrogeologic research, exploratory drilling 

and well construction activities of the project. 

Procurement 

The Contractor will provide all services for the preparation of spec

ifications, purchasing, and procurement of all equipment and materials 

required for the project. One rotary drilling rig capable of drilling 

exploratory test wells to depths of at least 700 meters and one cable 

tool rig capable of drilling water wells to depths of 200 meters will 

be included in equipment purchased. 

0 

Training 

The participating agency of the Republic of Senegal will provide 20 

trainees to work under the supervision of the Contractor and one 

liaison officer who will assist the Contractor in achieving the ob

jectives of the project. The trainees will perform all work required 

by the Contractor that is associated with the drilling, testing and 

construction of exploratory borings and water supply wells. It is 

desirable that the trainees have some previous experience in well 

drilling and possess the physical ability and mechanical aptitude re-

quired for the vocation. The trainees should also be capable of 

-

-

0 
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reading and writing French. The Contractor will participate in the 

selection of each trainee and the Contractor will be authorized to
 

dismiss any trainee whose services are unsatisfactory.
 

Warehouse, Field Office and Storage Facilities 

The participating agency of the Republic of Senegal will provide the 

warehouse and storage facilities required for the stock-piling and 

warehousing of all equipment and materials required for the project. 

In addition, the agency will provide a field office for the Contractor's 

field staff and the necessary utilities and services required for the 

operation of the field office, including electricity and water.
 

Exemptions and Right-of-Way
 

The Republic of Senegal will exempt the Contractor as well as members 

of his field staff and their families from the payment of all taxes, 

levies and duties on personal possessions, salaries, profits, materials,
 

equipment and fuels during the course of the project. In addition,
 

the participating agency will provide for the access and use of all
 

lands required for achieving the project objectives.
 

Operation and Maintenance 

The participating agency of the Republic of Senegal will assume the 

responsibility of operating and maintaining all works constructed dur

ing the course of the project. In the event water storage or distri

bution facilities are required for constructed wells, they will be
 

provided by the Republic of Senegal.
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PROJECT COST ESTIMATE 

Basis for Preparing Cost Estimate 

The proposed project has been divided into seven major cost categories: 

Contractor's field staff, local staff, field operating expense, exploratory 

drilling and well construction, technical equipment and services, shipping 

expense; and cost of services to be provided by the Republic of Senegal. 

0 

The Contractor's senior field staff will consist of five technical men, 

one office manager, five drillers, and one consulting agricultural 

economist. Home Office services will include general administration 

and clerical work. It is assumed that one hydrogeologist and the five 

drillers will be on single status as they will work continuously in the 

field. 

The Contractor's local staff will consist .of Senegal residents who will 

be employed to maintain the mobile project field camp and assist the 

senior staff in the Dakar office. 

0 

Field operating expenses include those items required to operate the Dakar 

office, all field camp equipment and facilities, and subsistence costs 

for the Senegalese drilling trainee staff. 

Exploratory drilling and well construction costs include all equipment, 

materials and services required for the, exploratory drilling and well 

construction program. Most of the equipment and materials will be 

purchased in the United States, however, some of the materials such as 

fuel, gravel and cement will be purchased in Senegal. 
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Technical equipment and service costs include the cost of al scientific 

and technical equipment required by the hydrogeologic staff, and technical 

services that cannot be economically provided by the Contractor. This 

category also includes the cost of providing specifications for equipment 

and materials r&quired for the project, purchasing and inspection. 

I 

Shipping expense includes the cost of shipping all equipment and materials
 

required for the project from the source of supply to Dakar.
 

The cost .of services to be provided by the Republic of Senegal includes
 

the salaries of 20 drilling trainees and one liaison officer, office
 

facilities at Dakar, and warehouse and storage facilities in the vicinity
 

of Dakar.
 

Summary of Costs
 

Item Description Amount 

I Contractor's Field Staff $ '662,300 

II Contractor's Local Staff 77,900 

III Field Operating Expense 17,100 

IV Exploratory Drilling and Well Construction 602,00 

V Technical Equipment and Services 63,000 

VI Shipping Expense 73,000 

VII Services Provided by Republic of Senegal 134,600 

TOTAL ESTIMATED'COST $1,629,800
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Estimate of 	U.S. Dollar or Equivalent Dollar Costs 

I. 	Contractor's Field Staff
 

Monthly 	 Man 
A. Field Personnel 	 Salary Mos. 


1. Project 	Manager $ 1,500 18 


2. 	Sr. Hydrogeologist 1,200 18 


3. 	Engr. Hydrologist 1,200 18 


4. 	Jr. Hydrogeologist 900 18 


5. 	 Office Manager 900 18 

6. 	 Drilling Supt. 1,100 18 

7. 	Drillers (5) 900 90 


Overseas Differential - 15% 


B. 	Home Office Personnel
 

1. Project 	Manager 1,500 4 


2. 	Administration 500 18 


3. 	Clerical and Miscellaneous 250 18 


C. Payroll 	Costs and Welfare Benefits
 

1. Field salaries ($203,400) x 20% 


.2. Home Office salaries ($19,500) x 20% 


D. 	Consulting Services
 

1. 	Agricultural Economist
 
2 months @ $4,200 per month 


V-12 
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$ 27,000
 

21,600
 

21,600 

16,206 

16,200 

19,800 

81 000 

30,500 $ 233,900 

6,oo
 

9,000
 

4,500 19,500
 

40,700 

3,900 43,400
 

8,400
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E. Transportation 	 (Including Return) Sub-Totals Totals 

1. Personnel (Air) 
5 families with 2 minor children 
and-7 single status a 44 one-way 
air fares @ $537 $ 23,600 

2. Personnel effects (Air Freight) 
2700 lbs. air freight @ $2.50/lb. 	 6,800

3. 	Household goods (Sea Freight)
 
18,000 lbs. sea freight @ $1.25/lb. 22,500
 

4. 	Automobiles (Sea Freight)
 
4 automobiles @ $600 each 2,400
 

5. Per diem, 108 travel 	days @ $8/day Say 900 $ 56,200 

F. Housing and Subsistence
 

1. 	Temporary per diem - 26 individuals
 
@ $10/day for 40 days 10,400
 

2. 	 Quarters 5-families @ $3200/year 24,o00
 
6 single status @ $2400/year 21,600
 

3.- Utilities 	 5 families @ $200/month 18,000 

4. Subsistence -	 6 Field Staff @ $100/month 10,800 

5. Schooling - 10 children @ $100/month 15,000 99,800
 

G. Out-of-Pocket Expenses
 

1. 	Miscellaneous travel & preparation Expenses
 
26 individuals @ $50 each 1,300
 

2. Postage and cables @ $100/month 1,800
 

3.' Miscellaneous supplies @ $50/month 900 4,000
 

H. Overhead
 

1. Field salaries 	($203,400) x 67% 136,300
 

2. Home Office salaries ($13,500) x 75% 	 10,100 146,400 
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I. Fee 
-9 500 

Total Cost of Providing Project Personnel $ 662,300 

II. Contractor's Local Staff 

A. Field Personnel 

1. Camp Manager 

2. Cook 

3. Cook Helper 

4. Laborers (4) 

5: Mechanic 

6. Truck Driver (2) 

Monthly 
Salary 

$ 400 

40 

35 

30 

4oo 

300 

Man 
Mos. 

18 

18 

18 

72 

18 

36 

Sub-Totals 

$ 7,200 

720 

630 

2,160 

7,200 

10,800 

Totals 

28,700 

B. Dakar Office Personnel 

1. Secretary 

2. Typist 

3. Bookkeeper 

4. Warehouseman 

5. Asst. Warehouseman 

6. Janitor 

325 

300 

150 

350 

200 

30 

18 

18 

18 

18 

18 

18 

5,850 

5,400 

2,700 

6,300 

3,6c0 

540 24,400 

6 

C. Welfare Benefits 

.46.75% of Salaries 

Total Cost of Contractor's Local Staff 

24,800 

$ 77,900 

0 
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III. Field Operating Expense Sub-Totals 	 Totals
 

A. 	Dakar Office
 

.1. Office space (To be provided by Senegal Government)
 

2. Equipment 	 $ 2,000
 

3. Utilities (To be provided by Senegal Government)
 

4. Air conditioning units -3) 1,000 

- 5. Expendable supplies 900
 

6. 	Cables, postage, etc. 900 4,800
 

* 	 B. Field Camp Equipment
 

1. Office trailer 	 3,000
 

2. Generator 	 1,500
 

3. 	Air conditioner () 300
 

4. 10 Tents @ 	$200 2 000
 

5. 	Furniture, bedding, & cooking equipment 1,500 8,300
 

C. 	Subsistence
 

1. 	Contractor's Staff (Included in Item I-F)
 

2. 	Senegalese Staff, 27 men for 18 months 4,000 4,000
 

Total Field Operating Expense 
 $ 17,100
 

IV. Exploratory Drilling and Well Construction
 

A. 	Drilling Equipment
 

1. Failing 2500 (or equal) (i) 	 77,000
 

2. Drill pipe, tools, spares for Item 1. 25,000
 

3. Stardrill-Keystone 81 (or equal) 	 3500'}
 

4. Tools and accessories 	 9,000.
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A. Drilling Equipment (Continued) 	 Sub-Totals Totals
 

5. Welders (3) 	 $ 6,ooo 

6. Electric generators (3) 	 4,500
 

7. Air compressor (1) 	 14,000
 

8. Test pump, with diesel engine driver (2) 13,500
 

9. Miscellaneous spare parts 	 5,000 $ 189,000 
S 

B. Transportation Equipment
 

1. Heavy duty truck and trailer (1) 	 29000
 

2. Medium duty truck (1) 	 12,000
 

3. Pickup trucks (3) 	 10,000
 

4. Water truck (1) 	 13,000
 

5. Jeeps (3) 	 6)500 6 

6. Station wagon (1) 	 3,000
 

7. Operation and maintenance 	 25,000 98,500
 

0 

C. Consumable Drilling Materials
 

1. Bits 	 701000
 

2. Drilling mud and chemicals 	 40,000
 
6 

3. Welding rod 	 12,000
 

4. Fuel and-lubricants 	 30,500 152,500
 

D. 	Well Construction Materials (Production and 6 
Piezometers) 

1. Well casing 	 65,000
 

2. Well screen 	 28,500
 
6 
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D. Well Construction Materials (Continued) Sub-Totals Totals
 

3. 	Pump and motors, complete assembly
 
5 electric, 5 diesel $50,000
 

4. Pumps, hand, with column pipe (30) - 500
 

5. Gravel 	 4,200
 

6. Cement 	 3,500 $ 155,700
 

E. Local Project Services
 

L. Equipment 	Rental (heavy duty) 3,000
 

2. Material 	Transportation 2,000
 

3. 	Material handling 1,500 6,500
 

Total Drilling and Well Construction Cost $ 602,200
 

V. Technical Equipment and Services
 

A. Technical Equipment
 

1. Hydrogeologic 	 1,500
 

2. Drafting 	 500 2,000
 

B. Technical Services
 

1. Water Analyses 	 1,500
 

2. Carbon 14 and tritium analyses 	 1,000
 

3. Surveying 	 10,000
 

4. Electric 	logging 4,000 16,500
 

C. Home Office Project Services
 

1. Purchasing and Inspection 	 42,000
 

2. 	Specification preparation 2,500 44,500
 

Total Cost of Technical Equipment and Services $ 63 000
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VI. Shipping Expense 	 Sub-Totals Totals
 

A. Ocean Freight
 

1. Equipment 	 $ 35,000
 
6 

2. Well construction materials 20,000 	 $ 55,000
 

B. Railroad Freight
 

1. Same as Item A-1 and A-2 	 10,000 10,000
 

C. Air Freight
 

1. Equipment and water samples 	 3,000
 
6 

2. 	Emergency supplies 5,000 8,000
 

$ 73,000
 

VII. Services Provided by Republic of Senegal 
 6 

Man
 
A. Personnel Salaries 	 Rate Mos.
 

1. Drill Crew Trainees (20) 200 360 72,000
 
6 

2. Liaison Officer (1) 450 18 8,100
 

3. Welfare benefits (46.75%) 	 37,500 117,500
 

B. Dakar Facilities 	 Rate Mos.
 

1. Office 	 $300/mo. 18 5,400
 

2. Office utilities $150/mo. 18 2,700
 

3. Warehouse and storage $500/mo. 18 9,000 17,100 6 

Total Cost of Services Provided by Republic of Senegal $ 	134,600
 

TOTAL ESTIMATED PROJECT COST $1,629,800 
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TECHNICAL AND ECONOMIC SOUNDNESS 

The hydrogeologic research and water development objectives of the
 

project are based on a considerable amount of previous research. The
 

accompanying bibliography contains 315 references to previous studies
 

that have provided the technical basis for preparing the recommended
 
V 

project and scope of services. There is, in fact, a tremendous gap
 

between hydrogeologic research and water development. Research was
 

sufficiently advanced a number of years ago to permit the planning and
 

implementation of many development projects. Most of the research and
 

development objectives of the project are also those recommended in
 

previous reports (192, 198, 204, 207) and were included in the original
 

proposal.
 

One of the primary factors that appears to have delayed the implementa

tion of water development projects is the very high cost of construct

ing water wells. The cost of employing one of the two major drilling
 

contractors in Senegal for exploratory drilling and constructing water
 

wells is approximately 3 to 5 times the cost of employing foreign drill

ing contractors. For example, the cost of constructing a deep Maestrich

tian well, such as the one at Taiba, is about $25aO0o. There is some
 

doubt that the proposed "Drilling Division" will be capable of econom

ically undertaking large exploratory drilling and water development
 

projects. However, if the objectives are sufficiently limited in scope,
 

the cost of administration should not be excessive.
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The major cost items are related to accomplishing the research object-i
 

ives of the project - providing basic hydrogeologic information for
 

planning and implementing water development projects, including the sup
plementing of Dakar's municipal water supply. The additional cost of
 

installing permanent casing and well pumps, instead of abandoning the
 

test boring after data is obtained, represents only about 15 per cent
 

of the total project cost. Consequently, the primary benefits obtained 

by providing a sanitary water supply adequately justify this additional 

cost. In fact, the cost of the entire project, which incidentally in

cludes five producing Maestrichtian wells, is only slightly in excess
 

of the cost .of constructing the same number of Maestrichtian wells by
 

employing local contractors.
 

BENEFITS 

Tangible benefits resulting from the hydrogeologic research portion of
 

the project may not be realized for many years. The primary benefits 

that would ultimately accrue from a successful research and exploratory 

drilling program in the Pout-Thins area for the purpose of supplementing
 

Dakar's water supply would be difficult to ascertain definitely at this
 

time. However, the magnitude of additional water requirements for the 

next 10 years are not excessive, and there should be little difficulty 

in obtaining the additional water required. 

The Director of GUnie Rural has prepared an inventory of population,
 

livestock and respective water requirements in Central Senegal. The
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inventory includes some 28 large capacity wells required to provide 

water for municipal and livestock use and about 110 small capacity 

village water supply wells. Since there is little marketing of live

stock, it would be difficult to appraise the benefits which would
 

arise from providing additional water, however, the primary benefits
 

of the village water supply program are more apparent. Many of the
 

existing hand dug wells have insufficient yields, are unsanitary and, 

during summer months, yield very little water. The proposed project 

does not attempt toprovide all villages with small capacity sanitary 

wells, but rather to introduce a more reliable methodtof providing a
 

dependable sanitary water supply. The cost of constructing these 

wells by cable tool drilling is probably about equal to cost of tra

ditional construction. In those areas where villagers obtain their 

water supply from springs and small streams, water borne parasites 

are most common. The proposed program should immeasurably contribute
 

to minimizing this public health hazard.
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REPORTS 

GEOLOGY
 

1 	 . . . 1903 . . . Mission Ackermann, 1903-1904, G06ologie du 
S6n6gal; ACKERMAN, E.; Gouvernement Gnral 
de 1'Afrique Occidentale Fran aise, Saint
 
Louis, No-ember 1903. Manuscript: 42 hand
 
written pages, 5 geologic sketch maps.
 
Library. B.R.G.M., Dakar
 

2... . . . . ..	 Notice sur l6tat actuel des connaissances
 
g6ologiques du S6negal, d'aprbs lea quelques
 
renseignements trouv6s en novembre 1903 '
 
Saint Louis du S6-n6gal (i-are partie);
 
ACKERMAN, E., Gouvernement G~n6ral de 1'
 
Afrique Occidentale Franqaise, Service des
 
Mines, Dakar, November 1903, Manuscript:
 
10 hand written pages. Library B.R.G.M.,
 
Dakar
 

3...........Rapport 
examinees pendant lea tourn6es de d6cembre 
1903; ACKERNMAJN, E.; Gouvernement G6n6ral de 

3 	 pr4liminaire sur diverses questions
 

l'Afrique Occidentale 	Frangaise, Service des
 
Mines, Dakar, December 1903. Manuscript: 5 
hand written pages. Library B.R.G.M., Dakar
 

4 	 . . 1004 . . Etudes geologiques sur la presqutle du Cap 
Vert; AOKERMAN, E.; Gouvernement G6n6ral de 
l'Afrique Occidentale 	Franqaise, Service des
 
Mines, Dakar, July 1904. Manuscript: 24 
hand written pages, 4 	sketch maps. Library 
B.R.G.M., Dakar 

5 	 . 1905 . . . Les terrains des environs de Dakar; ACKERMANN, 
E.; Gouvernement Gngral de l1 Afriqne Occiden
tale Franqaise, Service des Mines, Saint 
Louis, September 1905. Manuscript: 14 hand 
written pages, 9 geologic sketch maps. Library
 
B.R.G.M., Dakar
 

6 	 . . . . . . . Sur lea d6p8ts de l'Eocbne moyen du S6n6gal. 
CHAUTAED, J. Proc. Acad. Sci. Fr. Paris 1905 

7 . . . 1006 . . .	 Sur lea roches volcaniques de la presqu'Ile 
du Cap Vert (S6negal). CHAUTARD, J. Proc. 
Acad. Sci. Fr. Paris 1906 
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8 . . . 1907 . . • Les roches 6ruptives de la presqu'tle du 
Cap Vert. CHAUTARD, J. Bull. Geol. Soc. 
Fr., 1907 

9 . . . 1913 . . . Observations concernant lea calcaires du 
Sonegal; HUBERT, H.; Gouvernement G4n6ral 
de l'Afrique Occidentale Fran4aise, Service 
des Mines, 1913. Manuscript: 4 pages,, 2 
sketches, 1 geographic map showing lime
stone localities. Library B.R.G,M. 
Dakar 

10 . . . 1914 . . . Observations relatives 6,des 6chantillons 
provenant de la region de M'Bao; HUBERT, 
H.; Gouvernement G4ndral de 1'Afrique 
Occidentale Franqaise, Service des Mines, 
1914. Manuscript: 3 pages. Library 
B.R.G.M., Dakar 

11 . . . 1926 . . . Carte g6ologique de l'Afrique Occidentale 
Franqaise. Feuille no. 5, Dakar; HUBERT, 
H.; Travaux Publics de l'Afrique Occiden
tale Frangaise, 1926. Manuscript: 15 pp, 
3 pages of bibliography. Library B.R.G.M., 
Dakar 

I 

12 . . . 1928 . . . Etude des carottes du sondage de Ouakam; 
SUESS M.; Gouvernement G4n6ral de l'Afri
quae Occidentale Frangaise, Section des Mines, 
Dakar, November 12, 1928. Manuscript: 3 PP. 
Library B.R.G.M., lakar 

13 . . . 1930 . . . Note sur la g6ologie de Dakar; FAUCHEUX, P.; 
Gouvernement Ggndral de l'Afrique Occiden
tale Franqaise, Service des Mines, Dakar 
1930, Manuscript: 2 pp. Library B.R.G.M., 
Dakar 

14 . . . 1931 . . . Le sous-sol de l'Afrique Occidentale Fran
gaise. Anon. Pub. Agence Econ. AOF, Paris 
1931, 16 pp., 1 map 

15 . . ....... Le model6 du Sen6gal et de la Guin~e. (Ob
servations de E. de Martonne). GAUTIER E.F. 
Bull. Ass. G4ogr. Fr., no. 51, June 1931, 
pp. 75-79 
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16 . . . 1932 . . . Bibliographie gdologique de l'frique 0cci
dentale Franqaise. FURON, R. Bull. Agence 
gen. Col. Paris 1932, 280, pp. 1089-1119 

17 . . . 1934 . . .Bibliographie gdologique de 12Afrique 0cci
dentale Frangaise 1932-1933 (suite). FURON, 
R. Bull. Agence gen. col., Paris 1934, 301, 
pp. 517-528 

18 . . . . . . . . Rapporr sommaire et aroquis geologiques pour 
servir .2'6tablissement d'un millioni6mme 
du Senegal; JACQUET, F.; Gouvernement G6n'ral 
de l'Afrique Occidentale Frangaise, Service 
G6ologique, Dakar 1934, Manuscript: 34 PP., 
1 hydrographic diagram, 3 geologic sections, 
Library B.R.G.M., Dakar 

19 . . . 1935 . . . Des grandes lignes g'ologiques des basins de 
la Fal6md et de la Gambie; NICELES, M.; 
Gouvernement G6n6ral de l'Afrique Occiden
tale Frangaise, Service G6ologique, Dakar, 
August 1935. Manuscript: 27 pp. Library 
B.R.G.M.j Dakar 

20 . . . 1936 . . . Carte g6ologique de Dakar. COMBIER, 
Bull. Com. Etudes Hist. Scient. AOF, 
1936, series B, no. 1, 39 pp. 

M. 
Dakar, 

* 21 ........ Sur lt1ge 6oc~ne infgrieur des couches phos
phat6es du Senegal. JACQUET, F. Proc. 
Acead. Sci. Paris, January 27, 1936, vol. 202, 
pp. 335-337 

22 . . . . . . Sur l'6ocne moyen & Nummulites du Senegal. 

* JACQUET, F. Proc. Acad. Sci., Paris, August
3, 1936, vol. 203, pp. 377-379 

*0Guest; 

23 .... . . . . Notice explicative de la Carte Gdologique 
de reconnaissance de l'Afrique Occidentale 
Frangaise an 1/1.000.00. Feuille Dakar-

JAQUET, F. et NICKLES, M.; Gouverne
ment G6n4ral de l'Afrique Occidentale Fran
gaise, Service .des Mines, Dakar 1936. Manu
script: 22 pp. Library B.R.G.M., Dakar 

*_ 
24 . . 1938 . . . Feuille Tambacounda-Est au 1/50O.000. 

Notice explicative; NICKLES, M.; Gouverne
ment G6ngral de l'Afrique Occidentale Fran
qaise, Service des Mines, Dakar, July 1938. 
Manuscript: 20 pp. Library B.R.G.M., Dakar 
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25 • • * . . . • . Notice explicative de la Carte Gologique 
de reconnaissance de 1'Afrique Occidentale 
Frangaise au 1/1.000.000. Feuille Dakar-
Est; NICKLES, M.; Gouvernement Gndral de 
l'Afrique Occidentale Franqaise, Service 
des Mines, Dakar, July 1938. Manuscript: 
26 pp. Library B.R.G.M., Dakar 

26 . . . 1939 . . . Esquisse g6ologique-de J'Afrique Occiden
tale Frangaise. LEGOUX, P. Bull. Service 
des Mines, AOF, Dakar 1939, 4, 134 pp., 1 
geol. map 

0> 

27 . . . 1940 . . . Itin6raire de Dakar . Douala (Observations 
g6ologiques et g6ographiques aeriennes). 
LEGOUX, P. Pub. Bureau Etudes G~ol. min. 
col., Paris 1940, 15, pp. 129-146 

28 . ... 1942 . . . Rapport sur la constitution g6ologique de 
la r6gion de Cayar en rue de 1'etablisse
ment d'une usine thdrmique, CLAUDE BOUCHE-
ROT; BESAIRIE, H.; Service G6ologique de
l'Afrique Occidentale Frangaise, Dakar, 
September 1942. Manuscript: 3pp., 2 geolo
gic maps, 1 plan of drill logs, 1 hydrogra
phic map. Library B.R.G.M., Dakar 

29 . . . . . . . . Etude des 6chantillons recueillis an son
dage de Lazaret; BESAIRIE, H.; Service des 
Mines de ltAfrique Occidentale Frangaise,
Dakar, October 1942, Manuscript: 2 pp., 1 
table. Library B.R.G.M., Daker 

30 . . . 1943 . . . Notice explicative sur la feuille Dakar-
Est. Laes effectuds de 1933 6 1937 par MM. 
F. JACQUFT et M. NICKLQES. Carte g6ologique
de reconnaissance an l.000.000e. Anon. 
Dir. Mines AOF, Dakar 1943, 34 p. 

31 . . . . . . . . Notice explicative sur la feuille Dakar-
Ouest. Lev's effectuds de,1931 & 1937 par
MM. F. JACQUET L. BAUD; E. de CIThELAT et 
M. NICKLES. Carte g6ologique de reconnais
sance au 1.000.000. Anon. Dir. MinesAOF, 
Dakar 1943, 34 pp. bibl. 
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32 . . . . . . "R6flexions sur la minute denote de M. 
Corbeil, Nauny et Charbonnier sur la Pre
histoire du Cap-Vert"; ARNAUD, G., Direc
tion G6nrale des Travaux Publics, Direc
tion des Mines, Dakar, June 1943. Manu
script: 9 p. Library B.R.G.M. 

33 ........•... Monegraphie g~ologique du S6n~gal; BBSAIRIE, 
H.; Service G6ologique de l'Afrique Occi
dentale Franaise, Dakar, August 1943. 
Manuscript: 122 pp., maps: 2 geologic, 1 
hydrographic, 1 phytogeographic 44 drill 
logs, 12 geologic sections, 1 stratigraphic 
chart, 9 rocks analyses tables, 10 mineral 
analyses tables, I soil profile. Library 
B.R.G.M., Dakar 

34 . . . 1945 . . . Les formations quaternaires et actuelles au 
S6n6gal. JOIRE, J. lere Conf., inter. 
Africanistes Ouest, 1945, p. 108 

35 . . . . . . . . The geology of French West Africa. SANDFORD, 
'K.S. Geog. Journal, G.B., March-April 1945, 
vol. 105, 3-4, pp. 130-33 

36 .. .. ...... Rapport de tournee 1945; TESSIER, F.; Gou
vernement G6n6ral de l'Afrique Occidentale, 
Service des Mines, Dakar, 1945. Manuscript: 
46 pp. 4 6 paleontological plates, 1 loca
tion map, 1 topographic map, 11 geologic 
sections, 1 geologic map, 3 tables. Library 
B.R.G.M., Dakar 

37 . . . 1946 . . . Contribution l'6tude du Lut6tien du S~n~gal. 
GORODISKI, A. et TESSIER, F. Proc. Acad. 
Sci., Paris, February 1-, 1946, vol. 222, 
pp. 4oo-4o2 

38 .. ... ...... Sur la situation stratigraphique des quart
zites de Bakel (S6n-gal). NICIES, M. et 
ROQUES, M. Proc. Acad. Sci. Fr. Paris, vol. 
222, June 1946, pp. 1452-1454 

39 . . . 1947 . . . Resum4 des travaux geologiques de M. Goro
diski au cours des campagnes 1944-45 et 
1945-46; GORODISKj, A.; Gouvernement Gn
6ral de l'Afrique Occidentale Frangaise, 
Service des Mines, Dakar 1947. Manuscript: 
16 pp., 1 table. Library B.R.G.M., Dakar 
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40 .. . . .. . .	 Rapport de fin d'ann6e 1946; TESSIER, F.;
 
Gouvernement G~n6ral de l'Afrique Occiden
talet Frangaise, Direction des Mines, Dakar,
 
May 1947. Manuscript: 	35 PP., 1 location
 
map, 8 geologic sections, 5 drill logs, 7 
tables. Library B.R.G.M. . Dakar 

41 . . . 1948 . . . Sur les acquisitions nouvelles de la G6ol
ogie en Afrique Occidentale Franqaise depuis

1940. ARNAUD, G. Proc. XVIII Int. Geol.
 
Congress, London 1948, Part XIV., Proceedings
 
of the Association, African Geological Ser
vices, pp. 56-60
 

42 	 . . . . . . . . Une grande ligne de separation stratigra
phique dans les s6ries interm6diaires plis
sees du Sud-Est Sen6galais. SAGATZKY, J. 4-
Proc. Acad. Sci Paris, September 20, 1948, 
vol. 227, pp. 596-598 

43 •. 1949. . .	 Structure de la presqu'lle du Cap Vert, con
stitution g6ologique. GORODISKI, A. IFAN 
(Institut Franqais d'Afrique Noire), Etudes 
S~n6galaises, Dakar, 1949, 1, pp. 28-56,
 
2 fig.
 

44 	 . ......... Rapport de fin de campagne 1948-1949; BENAUD, 
I.; Gouvernement G6nral de l'Afrique Occi
dentale Frangaise, Direction des Mines, Dakar -

October 1949. Manuscript: 6 pp., 3 geological
 
maps. Library B.R.G.M., Dakar 

45 . . . . ... . .	 Le Pal6oc~ne au S6n6gal; TESSIER, F.; Gou
vernement G6n6ral de l'Afrique Occidentale 
Frangaise, Service des Mines, Dakar 1949; 
Manuscript: 3 pp.; Library B.R.G.M., Dakar 

46 	 . . . . . . . ."Rapport G6ologique des ann6es 1947-48 
(R6gion Dakar-Thibs);" TESSIER, F.; Gouv
ernment G6neral de l'Afrique Occidental 
frangaise, Direction des Mines; Dakar, Jan
uary 1949. Manuscript: 56 pp., 1 index map, 
7 diagrams, 18 drill logs, 5 geologic sec
tions, 1 geologic map. Library B.R.G.M.,
Dakar 

47 . . . . . .	 Le Paldocene au Sdngal. TESSIER, F. Proc. 
Geol. Soc. Fr., Paris, June 13-, 1949, l, 
pp. 227-229 
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48 . . 1950 . . G6ologie de massif Birrimien de Mako (Cercle 
de la Haute Gambie, Sen6gal); DEFOSSEZ, M.; 
Gouvernement G6n6ral de l'Afrique 
tale Frangaise, Service des Mines, 

Occiden-
Dakar, 

October 1950; Manuscript: 9 PP., 1 geologic 
map, 1 traverse map; Library B.R.G.M., Dakar 

49 . . . . . . . . Rapport de fin de campagn6 1949-1950; RENAUD, 
L.; Gouvernement Gn6ral de l'Afrique Occiden
tale Frnaise, Service des Mines, Dakar,
October 1950; Manuscript: 16 pp., 2 geologic 
maps, 1 geologic sketch map, 5 geologic sec
tions, Library B.R.G.M., Dakar 

50 . . . . . . . . Contribution & la stratigraphie et a la pal

* 
ontologie de la partie Quest du S6n6gal 
(Cretace et Tertlaire). TESSIER, F. Thesis, 
Marseille, 1950, 577Pp., 75 fig., 40 plates, 
2 geologic maps. Also Bulletin Direction des 
Mines de l'Afriaue Occidentale Frangaise, 
Dakar 1952, no. 14, 2 vol. 

* 51 . . . . . . . . Age des phosphates et des latdritoides phos
phatds de l'ouest du plateau de Thibs (Sndgal). 
TESSIER, F. Proc. Acad. Sci. Paris, March 6, 
1950, vol. 230, pp. 981-983 

* 
52 . . . 1951 . . . S6ries et bassins sddimentaires de l'Afrique 

Occidentale Frangaise. ARCHAMBAOLT, J. 
BURGEAP, Neuilly (Seine), Report 135, May 
1935, 24 pp., 1 plate, 1 map 

53 .... . .-.. Rapport gdologique sur la Haute Gamble (S6ndgal); 

* 
DEFOSSEZ, M.; Gouvernement Gdn6ral de l'Afrique 
Occidentale Franqaise, Direction des Mines, Dakar, 
October 1951; Manuscript: 24 pp., maps: I index, 
3 traverse, 2 geologic, 1 table, 7 microphoto
graphs; Library B.R.G.M., Dakar 

54 . . . . . . . Notice explicative de la Carte gdologique du 
Sdn6gal au 20.000 (Feuilles Ouakam et Dakar); 
GORODISKE, A.; Gouvernement Gdndral de l'Afrique 
Occidentale Frangaise, Direction des Mines, 
Dakar, January 1951; Manuscript: 70 pp., 2 geo
logic sections, 16 tables; Library B.R.G.M., 
Dakar 
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55 . . . . ... . . La g6ologie de l'0uest S6ndgalais d'aprbs 
F. Tessier. PELISSIER, P. Bull. Institut 
Franqais d'Afrique Noire, Dakar, July 1951, 
vol. 13, 3, pp. 894-897 

56 . . . . . . . . Rapport gdologique annuel 1950 (S6ngal); 
RENAUDj L.; Gouvernement G6n6ral de 12 
Afrique Occidentale Frangaise, Direction 
des Mines, Dakar, March 1951; Manuscript: 
15 pp.; Library B.R.G.M., Dakar 0 

57 . . . 1952 . . . Note sur lea pegmatitoides de Gor6e et de 
Ile aux Serpents. COMBIER, M. Bull. Dir. 

Mines, AOF, Dakar 1952, 10, pp. 99108, 4 pl, 

58 . . . . . . . . Notice explicative de la carte g6ologique 
de la presquttle du Cap Vert. 2 Cartes gdo- S 
logiques en couleurs au 20.000e (feuilles 
0uakam et Dakar). GORODISKI, A. Bull. 
Direction des Mines, AOF, Dakar 1952, 10, 
pp. 5-57, 2 pl. 

59 . . . . . . . . La carte g6ologique de l'Afrique Occidentale 0 
Frangaise an i/6.ooo.ooo. MARVIER, L. Proc. 
Intern. Geol. Cong., A.S.G.A., I, 1952 (pub
lished 1954), vol. 19, 20, pp. 67-68, map 

6o ....... Notice itin6raire-excursion D-12. XIX Congr~s 
G6ologique International; TESSIER, F.; Direc
tion des Mines et de la G6ologie de 1'Afrique 
Occidentale Frangaise, Dakar 1952; Manuscript: 
31 pp., 2 itinerary maps, 3 geologic sections. 
Library B.R.G.M., Dakar 

61 .... 1953 . . . Notice explicative de la carte geologique d' 
ensemble de l'Afrique Occidentale Frangaise. 
MARVIER, L. Bull. Direction des Mines, AOF, 
1953, 16, 104 p., 2 maps 

62 . . . 1954 . . . Sur la radioactivit6 des phosphates de la 
rdgion de Thies (S6n'gal). CABDECOME, L. 

Proc. Aced. Sci. Paris, July 12, 1954, 239, 
pp. 288-290 

63 .-. . . . . . . Argiles des gites phosphates de la r6gion de 
Thies (S6n6gal). QAPDECOME, L. and KULBICKI, 
G. Bull. Soc.YFr. Miner. Cristall.,,1954, 77 0 
no. 1-3, pp. 500-515, fig. table 
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64 . . . . . . . • Note sur les sondages m6caniques des deu 
campagnes de prospection g6ophysigue dans 
la presqu'tle du Cap Vert.; MARCHAND, J. 
Gouvernement G6ndral de l'Afrique Occidei
tale Franqaise, Direction Federale des 
Mines at de la G~ologie, Dakar, October 
1954, Manuscript: 10 pp., 5 location maps 
with seismic profiles, Annex: 111 core logs, 
2 location maps, Library B.R.G.M., Dakar 

65 . . . . . . Alteration de dolgrites de la presqu'±le 
du Cap Vert (S~n6gal) at du plateau de Labe 
(Fouta-Djalon, Guinde franqaise). POUQUET, 
J. Bull. Ass. Gographes Fr. 1954, vol. 
245-246, pp. 173-182 

66 .. ...... . . Les sables cStiers consolidds de la rggion 
de Yoof (CStd septentrionale de la Presqu'tle 
du Cap Vert) -Sdndgal. POUQUET, J. Proc. 
Geol. Soc. Fr., 1954, vol. 14, pp. 349-350 

67 ......... . Notice explicative sur la feuille Thibs-
Ouest au 1/200.000. Carte g6ologique de 
reconnaissance. TESSIER, F. Direction 
Federale des Mines et de la Geologie, Dakar 
1954, 82 pp., 5 plates, 1 geologic map 

68 . . . . . . . Notice explicative sur la feuille Dakar-Est 
au 1/200.000. Carte g~ologique de reconnais
sance. TESSIER, F. Direction Fed6rale des 
Mines at de la G6ologie, Dakar 1954, 83 pp., 
9 plates, 1 geologic map 

69 . . . . . . . . Esquisse de stratigraphie du Quaternaire du
Sen6gal et de la Mauritania du Sud. TRICART, 
J. at DUBOIS, J. Proc. Acad. Sci. Paris, 
May 31, 1954, vol. 238, 22, pp. 2183-2185 

70 . . . 1955 • • Precisions sur l'Eoe&ne inf6rieur at moyen du 
S6negal d'aprbs des sondages recents. ABRARD,
R. at GORODISE2, A. Proc. GMol. Soc. Fr. 
Paris, May 2, 1955, 8, pp. 162-165 

71 . . . . . . . . Contribution & l'6tude de la stratigraphie du 
Quaternaire de la Presqutlle du Cap Vert. 
RICHARD, R. Bull. Soc. Pr6hist. Fr. 1955, 
vol. 52, 2, pp. 80-82 
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72 . . . 1958 . • Observations nouvelles sur le Pal6ocbne du 
S6n6gal. CHABAGLAN-DAUDEL, j. Proc. 
G6ol. Soc. Fr., Paris, November 3, 1958, 
vol. 13, pp. 310-312 

0 
73 . . . . . . . Contribution & 1'1tude 6cologique des c~tes 

rocheuses du Sdn6gal. SOURIE; R. Mem. 
Institut Frangais d'Afrique Noire, Dakar, 
38, 342 pp. (geology pp. 36-53) 

74 . . . 1959 . . . Le Pal6ocne dans 1'0uest du S6n6gal. 
CHABAGLIAN-DAUDEL, J. Ann. Fac. Sci. Univer. 
Dakar, vol. 4, 1959, pP. 133-185 (32 fig.) 
bibl. 

0 

75 ..... . . . Donnges stratigraphiques r6centes sur 
2'Eocene du S6ndgal. -GORODISKI, A. et 
ABRARD, R. Proc. G6ol. Soc. Er., Paris, 
1959, 6, pp. 148-149 

0 

76 ............ L'6volution g6omorphologique des bassins 
du Sen6gal et de la Haute Gambia - ses 
rapports avec la prospection miniere; 
MICHEL, P.; B.R.G.M., Dakar 1959, Manu
script: 48 pp., 5 plates. Annex: 1 strat -
graphic table, 4 profiles, 1 geomorphologic 
map. Library B.R.G.M., Dakar 

77 ..... . • . . Rapport de mission au Soudan occidental et 
dqns le Sud Est du S6nggal. Fascicule II: 
(Depots alluviaux et dynamique fluviale); 
MICHEL, P.; Service de G6ologie et de Pros
pection Minibre, Dakar, September 1959. 
Manuscript: 74'pp., 35 photographs, 6 geo
morphologic maps, 21 profiles, 1 sketch 
map, 1 location map, 13 graphs. Library 
B.R.G.M., Dakar 

78 . . • 1960 . . . Rapport de fin de campagne 1958-1959; 
BASSOT, J-P.; B.R.G.M., Dakar 1960. Manu
script: 89 pp., 16 geologic maps, Library 
B.R.G.M., Dakar 

79 . . . Etude des zones granitiques et birrimiennes 
de la r6gion de K6dougou; BASSOT, J-P.; 
Fderation du Mali. inist're des Travaux 
Publics, Transports et Tdldcommunications. 
B.R.G.M., Dakar 1960. Manuscript: 35 PP., 
2 tables, 2 geologic maps, 1 traverse map. 
Library B.R.G.M., Dakar 
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80 ..... 	 La geologie de l'Afrique. FURON, R. Payot
 
ed. Paris, 2nd edition, 1960
 

81 ... ..... .Note sur les formations cuirassees de la 
r~gion de K6dougou (mars-avril 1960); MICHEL, 
P.; F6d4ration du Mali. Ministkre des 
Travaux Publics, Transports et T616communica
ticns. B.R.G.M., Dakar 1960. Manuscript: 
22 pp., ,3diagrams, 9 photographs, 1 traverse 
map, 3 geomorphologic maps; Library B.R.G.M., 
Dakar 

82 .... ..... .Rapport de fin de mission Kayes-K6dougou 
(1-12-59 a 15-6-60); WITSOHARD, F.; Fed6ra
*tion du Mali. Ministbre des Travaux Publics, 
Transports at T616communications. B.R.G.M., 
Dakar 1960. Manuscript: 25 Pp., 1 location 
sketch map, I geologic sketch map, 6 tables, 
1 geologic map. Library B.R.G.M., Dakar 

83 . . . 1961 . . .	 Etude g6ologique du S4n6gaJl oriental. Rap

port de fin de campagne 1961; BASSOT, J-P.; 
R6publique du S6n~gal, Ministre des Travaux 
Publics, de l'Habitat et de l'Urbanisme, 
Service des Mines et de la Gologie; B.R.G.M., 
Dakar 1961; Manuscript: 34 pp., 1 table, 1 
diagram. Annex: 1 structural map, 1 traverse 
map, 1 geologic map; Library B.R.G.M., Dakar 

84 ... ....... ..	 Mission Kayes-K6dougou. Region Yamoussa et 
Saraya. Rapport provisoire de fin de campagne 
1959-1960; BOIS, J.; F6d6ration du Mali, 
Ministare des Travaux Publics, Transports et 
T61communications; B.R.G.M., Dakar 1961; 
Manuscript: 12 pp., 1 chart of concentrate 
analyses; Library B.R.G.M., Dakar 

85 ......... 	 Mission Sud Bakel. Campagne 1960-1961; BOIS, 
J.; R6publique du S6n6gal, Service des Mines 
et de la G4ologie, Ministbre des Travaux 
Publics, de l'Habitat et de l'Urbanisme; 
B.R.G.M., Dakar 1961; Manuscript: 40 pp., 1 
lccation sketch map, 5 geologic sections, 1 
geologic map, 5 traverse maps, 1 chart of 
concentrate analyses; Library B.R.G.M., Dakar 

The Ralph M. Parsons Company / Engineers . Constructors / Los Angeles .,New York 



86 .... . 
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88 . . . 1962 . . . 

89 .. ...... 

90 ........ 

91 ........ 

Le Pr6cambrien du Sud-Ouest de la Mauritanie 
et du S6n6gal oriental. RENAUD L. Thesis.
 
D.Sc., Univ. Fac. Sci. Clermont-Ferrand, 
117 pp., 11 pl, 12 annex. Also Memoires of 
B.R.G.M., no. 5, 1961 I
 

Mission Sud-Fal6m6. Rapport de fin de mission
 
(novembre 1960 a juin 1961); WITSCHARD, F.; 
R6publique du S6n6gal, Ministbre des Travaux 
Publics, de l'Habitat et de l'Urbanisme, 
Service des Mines et de la G~ologie. B.R.G.M., 0 
Dakar 1961; Manuscript: 34 pp.; 1 mineral 
table, 1 diagram. Annex: 1 tectonic map, 1 
traverse map, 1 geologic map, 1 geographic 
map; Library3B.R.G.M., Dakar 

Carte G~ologique du S6n6gal; Anon.; Rdpublique 0 
du Sdndgal, Ministbre des Travaux Publics,
 
de 2'Habitat et de l'Urbanisme, Service des 
Mines et de la G4ologie. B.R.G.M. 1962; 36
 
pp., 4 geological maps 1/500.000
 

Mission Ouest-Saraya. Rapport de fin de cam
pagae 1962; B01S J.; Republique du S~n6gal, 
Ministbre des Travaux Publics, de l'Rabitat
 
et-de l'Urbanisme, Service des Mines et de la
 
G6ologie; B.R.G.M., Dakar 1962-A 30; Manu
script: 32 pp., 2 location maps, 3 traverse
 
maps, 3 prospecting maps, 2 geologic maps; 0
 
Library B.R.G.M., Dakar 

Rapport de fin de campagne 1962 sur 1t6tude 
gdologique du Continental Terminal du Ferlo;
 
DIENG, M.; B.R.G.M., Centre d'6tudes g6ologi
ques de Dakar, 1962-A 23; Manuscript: 20 pp.,
 
9 geologic sections, 1 geologic map, 1 expo
sure map, 1 well location map, 1isopach-n4p 
Library B.R.G.M., Dakar 

Mission Sud-Faldm6. Rapport de fin de cam
pagne 1961; GRAVESTEIJN, J.; R6publique du
 
S6negal, Ministere des Travaux Publics, de
 
l'Rabitat et de-l'Urbanisme, Service des Mines
 
et de la G~ologie; B.R.G.M., Dakar 1962; Manu
script: 32 pp., 1 location map, 2 tables. 
Annex I - Special report on geochemical prats
pecting, 14 pp. Annex II - Special report on 
alluvial prospecting, 15 pp. Annex III - 14 
geochemical maps, I traverse map, 2 geologic 
maps, 10 location maps, 1 topographic profile, 
5 mineral content tables, 80 trench sections, 
9 mineral analyses, Library B.R.G.M., Dakar 
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92 ..... . Mission 0uassa- Sud FaJ1m6 (Rapport de fin 
de Cmpagne 1961-1962); GRAVESTEIJN, J.; 
R6publique du Sdn'gal, Minist~re des 
Travaux Publics, de l'Habitat et de l'Urban

- isme, Service des Mines et de la G6ologie; 
B.R.G.M., Dakar 1962-A 32; Manuscript: 60 
pp.; 2 location maps, 16 photographs, 4 
tables, 6 geochemical graphs. Annex:: 40 
separate geological, geochemical, location 
maps and tables; Library B.R.G.M., Dakar 

S 93 . . . . . . . . Formes de corrosion littorale dans lea roches 
volcaniques, particulibrement ' Madagascar 
et au Cap Vert (S6n6gal). GUILCHER, A.; 
B RTHOIS, L.; BATTISTINI, R. Cahiers Oceanogr. 
Fr. vol. 14, 4, pp. 208-240, 1962; 1 fig., 1 
pl., 4 maps (English abstract) 

94 .. ....... .. Etude g6omorphologique des sondages dans lee 
formations cuirassees de la region de 
K6dougou; MICHELr, P.'; B.R.G.M., Dakar 1962-A 
5; Manuscript: 56 pp.; 4 location maps, 32
drill logs, 11 geologic sections; Library 
B.R.G.M., Dakar 

95 ........ Mission Est Saraya. Rapport de fin de cam
pagne 1962; WITSCHARD, F.; Republique du 
S~ndgal, Ministbre des Travaux Publics, de 
l'Habitat et de l'Urbanisme, Service des 
Mines et de la G4ologie, B.R.G.M., Dakar 
1962-A 26; Manuscript: 64 pp.; 1 location 
sketch map, 3 tables, 11 graphs. Annex: 1 
location map, 1 exposure map, 1 geologic 
map, 1 mineral occurrence map. Library
B.R.G.M., Dlakar 

96 . . . 1963 . . . Note compl~mentaire .l'6tude de la s6dimen
tation phosphat6e du S6n6gal; CHI-NO, A.; 
B.R.G.M., Dakar 1963-A 3; Manuscript: 5 PP-; 
Library B.R.G.M., Dakar 

97 .. ........ Quelques precisions sur la serie stratigraph
icue Tertiaire du bassin S6negalais; CHINO, 
A.; B.R.G.M., Dakar 1963-A 5; Manuscript: 
10 pp.; Library B.R.G.M., Dakar 

98 ...... ...... The stratigraphic history of Africa south of 
the Sahara. HAUGHTON, S.H. Oliver and Boyd, 
London,_365 pp., 45 maps 
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99 	 . . . 1946 . . . Reconnaissance par prospection 61ectrique 
de la rdgion Rufisque-Poutf-Dias. Alimenta
tion en eau de la ville de Dakar. CONPAGNIE 
GENERALE DE GEOPHYSIQUE. Archives Dir. 
Mines, AOF, Dakar, October 1946, 21 pp., 
1 annex: 6 plates, 1 map 

100 ... ....... Etude par prospection electrique des sables
 
aquif~res de la presqu'fle du Cap Vert.
 
Alimentation en eau de la ville de Dakar.
 
COMPAGNIE GENERALE DE 	GEOPHYSIQUE. Archives
 
Dir. Mines, AOF, Dakar, October 1946, 47 pp., 
7 fig., I annex
 

101 	 . . . 1948 . . . La prospection 4lectrique appliqu6e aux re
charges hydrologiques dans la presqu'tle du
 
Cap Vert (AO). BREUSSE, J-J. Proc. Int.
 
Geol. Congr. London 1948. Part V. Proc. of
 
Section D: The geological results of applied
 
geophysics, pp. 16-25, 1 fig. Also Bull. Dir.
 
Mines AOF, Dakar 1952, 10, pp. 77-91, 4 fig.,
 
1 map
 

102 . . . 1953 	 eCmpl~ient d'tude geophysique dans la r6gion
 
de S6bikotane-Pout. COMPAGNIE GENERALE DE
 
GEOPHYSIQUE. Archives Serv. Hydraulique,
 
Dakar 19553
 

103 	 . . . 1957 . . . Etude par prospection 6lectrique dans la 
region des Niayes (S6n6gal). COMAGNIE GENERALE 
DE GEOPHYSIQUE. Archives Dir. Fed. Mines and 
Geologie AOF, Dakar, February 1957, 18 pp., 
7 fig., 2 maps 

104 .. ........ 	 Application des m6thodes g6ophysiques au 
problme de la "zone st6rile." Exemple de 
la r6gion Goudiri-Kidira (S6n6gal). COMPAGNIE 
GENERALE DE GEOPHYSIQUE. Archives Dir. Fed. 
Mines and Gologie, Dakar, AOF, June 1957, 
5 PP., 1 pl., 7 fig. 

105 	 . •. 1958 • . . Reconnaissances hydrologiques et structur
ales par sondages 4lectriques au S6n6gal, en 
Mauritanie et en Casamance. COMPAGNIE 
GENERALE DE GEOPHYSIQUE. Archives Dir. Fed. 
Mines and Geologie, AOF, Dakar, September 
1958, 47 PP., 1 fig., 1 annex: plates 
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106 .... .	 Diffrenciation d'eaux sal'es et d'eaux 
douces dans les sables homogbnes. Re
cherches hydrologiques dans la r6gion des 
dunes de Dakar. POLDINI, E. Les M6thodes 
de la Compagnie Grnirale de G6ophysique, 
50 rue Fabert, Paris VII., 1958 

107 	 . . . 1959 . . . Mesures gravim6triques et-magn6tiques en 
Afrique occidentale de 1956 a 1958. 
CENTRE GEOPHYSIQUE MWBOUR. Publ. Centre 
Geoph. M'Bour, Senegal 1959, 6o ppi, bibl., 
13 fig., 2 annex 

108 	 . . 1961 . . . Observations magn6tiques faites & 1'obser
vatoire de M'Bour en 1956 (o.R.S.T.0.M.) 
REMIOT, R. Ann. Inst. Phys. Globe, Paris, 
vol. 30 (1960), pp. 59-77, 1961 

109 	 . . . 1962 . . Elements apportes par la gravim6trie & la 
cdnnaissance de la tectonique profonde du 
S6negal. BLOT, C.; CRENN, Y.; RECBENMANN, 
J. Proc. Acad. Sci. Fr., Paris, vol. 254, 
6, pp. 1131-1133, 1 fig.
 

110 ........... 	 Etude magn6tique et radiomdtrique a6ro
portee. R6gion de K6dougou. COMPAGNIE 
GENERALE DE GEOPHYSIQUE 50, rue Fabert, 
Paris VII. Manuscript: 88 pp., annex: 
commentaries, 5 geophysical maps, 1 loca
tioi map, 1 interpretation map, 1962 

1ll . . . 1963 . . .	 Etude par prospection 6lectrique au pied 
de la falaise de Thies. 24 janvier-24 mars. 
COMPAGNIE GENERALE DE GEOPHYSIQUE. Travaux 
Publics du Cap Vert, Compagnie G4n'rale des 
Eaux du S6negal. Dakar, June 1963. Mnu
script: 10 pp., 2 geophysical maps, 3 graphs 

112. . ...... 	 Compl6ment d'6tude 6lectrique dans la 
r6gion de Pantior. 3-24 avril 1963. COM-
PAGNIE GENERALE DE GEOPHYSIQUE. Travaux 
Publics du Cap Vert, Compagnie Generale des 
Eaux du Senegal.- Dakar, June 1963. Manu
script: 12 pp., 1 geophysical map, 1 geologic
 
map, 5 geologic sections
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PALEONTOLOGY
 

113 	 . . . 1935 . . . Gisements-fossilifbres du Sdn6gal; JACQUET,
 
F.; Gouvernement G4ndral de l'Afrique
 
Occidentale Franqaise, Service des Mines,
 
Dakar 1935; Manuscript: 60 bound cards;
 
Library B.R.G.M., Dakar
 

114 	 . . 1936 . . . La position stratigraphique de Nummulities
 
Heeri dans 1'Eocene du S6ndgal. JACQUET,
 
F. Proc. Geol. Soc. Fr., Paris, December 7,
 
1936, vol. 17, pp. 267-268
 

115 .. ....... ... Les Nummulites de l'Eoe&ne moyen du S6n6gal.
 
JACQUET, F. et FLANDRIN, J. Bull. Geol.
 
Soc. Fr., Paris 1936, 5th series, vol. 6,
 
pp. 363-373
 

116 ........ 	 Les Echinid6s fossiles dii Senegal. JACQUET,
 
F. et LAMBERT, J. Bull. Geol. Soc. Fr., 
Paris 1936, 5th series, vol. 6, pp. 339-361, 
3 pl., 1 fig. 

117 	. • . 1942 . . . D4couverte de Nmulites . Dakar (S6n6gal).
 
FURON, R. Proc. Geol. Soc. Fr., Paris,
 
November 16, 1942, 14, pp. 173-174
 

118 	 . . . 1944 . . . Bibliographie pal6ontologique du Sen6gal;
 

JACQUET, F.; Gouvernement Gn'ral de
 
l'Afrique Occidentale Frangaise, Service
 
des Mines, Dakar 1944. Manuscript: 10
 
bound cards. Library B.R.G.M., Dakar
 

119 	 . . . 1949 . . . Tessieria, nouveau genre dtEchinides du 
Maestrichtien du S6n6gal - Tessiera S6ne- 
galensis, sp. nov. COLLIGNON, M. Bull. 
Geol. Soc. Fr., Paris 1949, 5th series, vol. 
XIX, fasc. 1-2-3. pp. 263-268, 2 fig. 

120 .... ....... .Contribution A l'6tude du Quaternaire du
 
S ngal. Sur un gisement de mollusques _
 
pleistoc~nes ' l'Anse Bernard, pres de
 
Dakar. PAULUS, M. Bull. Soc. Linn. Prov
ence, 1949, vol. 17, pp. 17-20
 

121 ...... .. . Ammonites nouvelles du Maestrichtien du
 
S6negal. TESSIER, F. et SORNAY, J. Bull. 

Geol. Soc. Fr., Paris 1949, 5th series, 19,
 
pp. 245-249, 1 plate, 1 fig.
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122 	 . . . 1950 . . . Note sur les Polypiers du S6n6gal; ALLOITEAU, 
J.; Gouvernement G6n6ral de 1'Afrique Occi
dentale Frangaise, Service des Mines, Dakar 
1950; Manuscript: 9 pp., 1 plate, 1 diagram; 
Library B.R.G.M., Dakar 

123 ... .......Etude sur les Ostreidae du Nummulitique du 
S6n6gal. GORODISKI, A. Bull. Geol. Soc. 
Fr., Paris 1950, 5th series, vol. XX, 7-8-9, 
PP. 353-374 

124 .. ....... ... Etude systematique de la microfaune des for
mations sedimentaires du S6negal; LYS, M.; 
Inetitut Franqais du Petrole, Paris 1950. 
3 manuscripts: Samples 1261-1293, 21 pp., 
Samples 1353-1387, 9 pp., Samples 162 -2490, 
19 pp.; Library B.R.G.M., Dakar 

125 	 . . . 1951 . . . Au sujet de quelques Cassiduloida (oursins 
irr~guliers) de l'Eoc~ne moyen du Sendgal. 
GORODISKII, A. Bull. Mus. Hist. Nat.; Paris, 
April 1951, 2nd series, vol. 23, pp. 322-330, 
1 plate 

126 ... ..... ... Etude des Molluscques Quaternaires de 1'Anse 
Bernard, Dakar (S6n6gal). PAULUS, M. Bull. 
Mus. Hist. Nat., Marseille 1951, vol. It, 
pp. 85-96 

127 . . . 1952 . . .	 Note sur lea Polypiers du S6n6gal. ALLOITEAU, 
J. Bull. Dir. Mines AOF, Dakar 1952, 14, vol. 
II, pp. 581-588, 1 pl. 

128 	 . . . 1953 . . . Premibre ddcouverte de Mammifres dans le 
Tertiaire (Lutetien) du Senegal. GORODISKI, 
A. et LAVOCAT, R. Proc. Geol. Soc. Fr., 
Paris 1953, no. 15-16, pp. 315-317 

129 . . . 1954 . . . Les Nummulites cordel6es du Sdn6gal occidental. 
CIZAICOURT, M. et CUVTLLIER, J. Proc. Geol. 
Soc. Fr., Paris, April 5, 1954, 7, PP. 130-133, 
fig. 

130 ....... ... 	 Gissement fossilifhre nouveau du Cr~tac6 sup6
rieur du S6n6gal. TESSIER, F. Proc. Geol.
 
Soc. Fr., Paris, January 18, 1954, 2, pp.
 
25-27
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131 * 	 D6capodes nouveaux de la partie Quest du
 
Senegal. TESSIER, F. et REMY J-M. Bull.
 

Geol. Soc. Fr., Paris 1954, 6th series,
 

4 3, PP. 185-191, 1 fig., 1 plate
 

132 . . . 1956 . . . Discocyclina S6negalensis nov. sp. du 	 "
 
Lut6tien du S6n6gal. ABRARD, R. Bull.
 
Geol. Soc. Fr., Paris 1956, 1-3
 

133 	 . . . 1959 . . . Sur les Dlcapodes Eoc'nes du S6ndgal Occi
dental. GORODISKI, A. et REMY, J-M. Bull.
 
Soc. G~ol. Fr., Paris, 7th series, i, 1959, 

pp. 315-319
 

134 .............Echinides 6oc'nes du S6n~gal. GORODISKI,
 
A. et ROMAN, J. Serv. G6ol. et Prosp.
 
Miniere, AOF, Dakar, Note no. 3, 1959,
 
91 pp., plates
 

135 ........ 	 Termitibres fossiles dans une lat6rite de
 

Dakar (S6n6gal). Remarques sur les struc
tures lateritiques. TESSIER, F. Annals
 
Faculty of Science, Dakar 1959, 4, pp. 91
132, 12 fig. 5 pl.
 

136 ........ 	 La lat6rite du Cap Manuel h Dakar et ses
 
termiti~res fossiles. TESSIER, F. Proc.
 
Acad. Sci. Paris, June 8, 1959, vol. 248,
 
pp. 3330-3332
 

137 .i.. 1961 . . . La flore des calcaires de Rufisque-Bargny
 
(Environs de Dakar, Senegal). ADAM, J-G.
 
Bull. Inst. Fr. Aft. noire Ser.4 B., vol.
 
21, 4. pp. i160-176, 3 fig. 1961
 

HYDROLOGY - METEOROLOGY
 
/ 

138 . . . 1904 . . .	 Profondeurs d'une s6rie de puits aux en

virons de Thies; ACKE4AdNN, E.; Gouverne
ment G6n6ral de l'Afrique Occidentale
 
Franqaise, Service des Mines, Dakar,
 
July 1904. Manuscript: 2 hand written
 
pages, 1 table, I sketch map location
 
wells. Library B.R.G.M., Dakar
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139 . . . 1914 . . . 

0 
140 

141 

. . . 1923 

. . . 1928 

. . . 

. . . 

142 . . . 1929 . . . 

143 . . . 1931 . . . 

144 . . . 1932 . . . 

Etudes g4ologiqcues et hydrog6ologiques dans
 
la r6gion de Camb~rbne (Presqu'lle du Cap
 
Vert, S6n6gal): HUBERT, H.; Gouvernement
 
Gdndral de l'Afrique Occidentale Frangaise,
 
Inspection G6n6rale des Travaux Publics,
 
Dakar 1914. Manuscript: 78 pp., ll illus
trations, 11 tableaux. 3 annex: a) Fiches
 
relatives 'ala region Thiaroye- Thies, b)
 
Puits de Dakar, c) Etudes prliminaires
 
nouvelles, 8 geologic and hydrologic maps.
 
Library B.R.G.M., Dakar 

Le problJme de leau au Sdn6gal; BANCAL,
 
P.; Direction G6n6rale des Travaux Publics
 
de l'Afrique Occidentale Frangaise, Dakar
 
1923. Manuscript: only 1st part, 16 p.
 
Library B.R.G.M., Dakar
 

Rapport sur la tourn6e d'16tudes 6 Sangalcam 
du 1 au 28 juin 1928; BOIKOWSKY, M.; Gouverne
ment G6neral de l'Afrique Occidentale Fran
gaise, Section Mines, 1928. Manuscript: 32 
pp., 6 tables, 15 water analyses, 3 graphs, 
1 geographic map, 1 geologic section, 25
 
core-logs, 3 ground water table maps, accom
panied by comment by Director of Mines.
 
Library B.R.G.M., Dakar 

Creation diun nouveau centre de captage pour
 
l'alimentation en eau de la ville de Dakar; 
MAaE, M.; Gouvernement General de l'Afrique 
Occidentale Frangaise, Dakar, August 1929. 
Manuscript: 50 pp., 9 geologic logs, plan of 
well locations, 1 plan of well, 2 flow sheets, 
2 graphs water level. Library B.R.G.M.,
 
Ifklr
 

Alimentation en eau des populations indig
bnes - Forage de puits sur travaux d'emprunt;
 
MINOT; Service des Travaux Publics et des
 
Mines, Saint-Louis, November 1931, Manuscript:
 
17 pp., 4 tables, 1 graphic. Library
 
B.R.G.M., Dakar
 

Note sur lt eau salve du Sondage du point B
 
(Hann) Dakar; FAUCHEUX, P.; Gouvernement
 
G6n6ral de l'Afrique Occidentale Frangaise,
 
Section des Mines, Dakar, March 1932. Manu
script: 4 pp., 1 diagram, 2 sketches.
 
Library B.R.G.M., Dakar 
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145 	 . . . 1935 . . . Sur les eau souterraines connues on.prob
ables ' Foundiougne; JACQUET, F.; Gouv
ernement G6ndral de l'Afrique Occidentale 
Frangaise, Service des Mines, Dakar 1935. 
Manuscript: 3 PP., Library B.R.G.M., Dakar • 

146 	 . . . 1936 • . . Note sur l'alimentation en eau du groupe 
William Ponty ' S6bikotane; JACQUET, F.; 
Inspection G6nrale des Travaux Publics, 
Service des Mines, Dakar 1936. Manuscript: 
4 pp., I geographic map, 2 geologic sec- • 
tions, 4 water analyses. Library B.R.G.M., 
Dakar 

147 	 . . . 1938 . . . Sur l'hydrologie profonde -du Djolof et du 
Sine Saloum. JACQUTT, F. Bull. Service 
des Mines, AOF, Dakar 1938, 1, pf.12-18, 0 
4 fig. 

148 	 . . . 1942 . . . "Notes hydrogologiques sur Dakar et sa 
region," BAUD, L.; Gouvernement G6n6ral d 
1'Afrique Occidentale Franqaise, Inspection 
G6n6rale des Travaux Publics, Service des 
Mtines, Dakar, March 1947. Manuscript: 17 
pp., 6 geologic sections, 1 location map, 
35 drill logs. Library B.R.G.M., Dakar 

149 	 . . . . . . ... Notes hydrogeologiques sur le S6ndgal et 
la Mauritanie; BAUD, L.; Gouvernement 0 
G6n'ralde l'Afrique Occidentale Frangaise, 
Service des Mines, Dakar, April 1942. 
Manuscript: 63 pp., location map of drill 
holes, 2 tables, many drill logs. Library 
B.R.G.M., Dakar 

150 ........... 	Problmes hydrog'ologiques au S~negal;
 

BESAIRiE, H.; Service des Mines de l'Afrique
 
Occidentale Fraiiqaise, Dakar,. September 1942.
 
Manuscript: 10 pp. Library B.R.G.M., Dakar
 

151 . . . .	 Note pr6liminaire au sujet des recherches 0
 
d'eau b Dakar; BESATRIE, H.; Service des 
Mines de 1'Afrique Occidentale Frangaise, 
Dakar, September 1942. Manuscript: 3 PP. 
Library B.R.G.M., Dakar 
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152 . Un programme dt'tude de la presqu'ile du 
Cap Vert; BESAIRIE, H.; Service des Mines 
de l'Afrique Occidentale Frangaise, Dakar, 
October 1942. Manuscript: 2 pp.; Library 

-- -B.R.G.M., Dakar 

153 . . . 1943 . . . Notes sur l'hydrologie de la presqid'Ile du 
Cap Vert; ARNAUD, G.; Direction G6n6rale 
des Travaux Publics, Direction des Mines, 
Dakar, July.1943. Manuscript: 24 pp., 1 

* geologic map, 3 geologic sections, 2 loca
tions map, 1 water table map, 2 tables, I 
precipitation chart. Library B.R.G.M., 
Dakar 

154 . . . 1944 . . . Note sur 1'hydrog6ologie de la r6gion de 

Dakar; ARNAUD, G.; Gouvernement G~n6ral 
de l'Afrique Occidentale Frangaise, Service 
des Mines, Dakar 1944.- Manuscript: 12 pp., 
3 tables. Library B.R.G.M., Dakar 

155 .......... Hydrologie des terres neuves du Sin&-Saloum; 
ABNAUD, G.; Gouvernement G6n6ral de 1' 
Afrique Occidentale Franqaise, Direction 
des Mines, Dakar, September 1944. Manu
script: 4 pp., 
Dakar 

3 tables. Library B.R.G.M., 

156 ............ L'alimentati6n en eau de la ville de Dakar; 
MURARD, R.; Gouvernement GCneral de 1' 
Afrique Occidentale, Service des Mines, 
Dakar 1944. Manuscript: 29 pp., 1 stra
tigraphic table, 2 geologic maps, 1 geo
logic section, 4 diagrams, 6 tables, 1 
water distribution map, 1 ground water map 
(geophysic), 1 geophysic map. 
B.R.G.M., Dakar 

Library 

157. . . 1945 . . . Note sur le rapport' Maurel concernant le 
problbme de l'eau au S6negal; ARNAUD, G.; 
Direction G~ndrale des Travaux Publics -
Service des Mines, Dakar, January 1945. 
Manuscript' 5 pp. Library B.R.G.M., Dakar 

158 . . . 1946 . . . Sur lexistence d'un niveauMaestrichtien 
au S6negal. TESSIER, F. Proc. Acad. Sci., 
Paris, February 25, 1946, vol. 222, pp. 
505-506 
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159 ... ...... .. Hydrog6ologie du Massif de Nt Dias et de 
ses abords; TESSIER, F.; Gouvernement 
G6n6ral de l'Afrique Occidentale, Direc
tion des Mines, Dakar, Novembre 1946. 
Manuscript: 26 pp., 1 geologic map, hydro
logic map, 2 graphs, 12 tables, 6 tables 
added. Library B.R.G.M. . Dakar 

160 	 . . . 1947 . . . Note sur le premier sondage de recherches 
de phosphate de K6116; ARNAUD G.; Gouv
ernement General de l'Afrique Occidentale 
Frangaise, Service des Mines, Dakar, June 
1947. Manuscript: 2 pp. Library B.R.G.M.,
 
Dakar 

161 ... ..... .	 Les eaux souterraines de la region de 
Kaolaok; ROURE, J.; Gouvernement G6ngral 
de l'Afrique OccidentaleFranqaise -
Service des Mines, Dakar, Septembre 1947. 
Manuscript: 28 pp., 1 location map of 
wells, accompanied by: 7 page list of vil
lages, 48 pages list of wells with data.
 
Library B.R.GM., Dakar
 

162 . . . 1950 . . .	 Le problbme de l'eau au S6n6gal. BRASSEUR, 

G. Rev. Inter. Bot. appl. Agric. Trop. 
France 1950, 333-334, pp. 405-408. Also 
Etudes Senegalaises, IFAN, Saint-Louis, 
1952, no. 4, 97 pp., bibl. 

163 	 . . . 1951 . . . Note sur la prospection des nappes profondes 
a 1'Est de Dakar. ARCHAMBAULT, J. BURGEAP, 
Neuilly (Seine), Report 134, March 1951, 
12 pp., 1 pl.
 

164 ........ .Rapport sur le sondage de Sangalcam (S6n6gal); 
ELOUARD, P.; Gouvernement Gen6ral de 1' 
Afrique Occidentale Frangaise, Direction 
des Mines, Dakar, September 1951; Manu
script: 7 PP., 1 location map, 1 chemical 
graph. Library B.R.G.M., Dakar 

165 .......... .	 Exploration des eaux souterraines contenues 
dans 1'6tage Maestrichtien aux environs de 
Dakar; TESSIER, F.; Gouvernement G6n6ral de 
l'Afrique Ocidentale Frangaise, Direction 
des Mines; Manuscript: 9 pp., 2 geologic 
sections, 1 geologic sketch map, 3 drill 
logs, 1 table water analyses, Dakar 1951; 
Library B.R.G.M., Dakar 
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166 .	 Note sur la nappe aquif~re paldocene dans 
la r6gion de S6bikotane (Sdn6gal); TESSIER,
 
F.; Gouvernement Gdn6ral de l'Afrique Occi
dentale Frangaise, Direction des Mines,
 
Dakar, March 1951; Manuscript:.2 pp., 2
 
geologic sections, llocation map. Library
 
B.R.G.M., Dakar 

167 	 . . . 1952 • Note sur 1'hydrologie de la r6gion de Dakar. 
ANAUD, G. Bull. Dir. Mines, AOF, Dakar 
1952, 10, pp. 61-74, 2 pl. 

168......... 	 Alimentation du Pal~ocne de Sebikotane par
 
les terrains aquifbres du Tertiaire indif
ferenci6 (Sangal); BENSE, C.; Direction
 
F6drale des Mines et 	de la G4ologie, Dakar,
 
September 1952; Manuscript: 21 pp., 2 tables, 
5 graphs, 2 diagrams; 	 annex: 4 sections, 7 
hydrologic maps. Library B.R.G.M., Dakar
 

169 ........ 	 Esquisse des conditions hydrologiques du 
plateau continental du Cap-Vert A la Gambie. 
Temp6rature et salinit's. BERRIT, J.R. 
Bull. Inst. Fr. Afr. Noire, 1952, 14, 3, 
pp. 735-61, 9 fig. 

170 ........ 	 Rapport de fin de sondage (S6bikotane kilo
m~tre 38, 9 Route Dakar-Thies); TESSIER, F.;
 
Direction des Mines de l'Afrique Occidentale
 
Frangaise, Dakar 1952. Manuscript: 13 pp.,
 
1 location map, 1 drill log, 6 tables, 3
 
graphs. Library B.R.G.M., Dakar
 

171 ........ 	 Note sur l'alimentation en eau du Pal'oc~ne
 
dans le compartiment de S6bikotane; TESSIER,
 
F.; Direction des Mines de l'Afrique Occiden
tale Frangaise, Dakar, February 1952; Manu
script: 8 pp., 1 location map, 6 geologic
 
sections. Library B.R.G.M., Dakar
 

172 ........ Rapport d'implantation de sondages (Etude du 
compartiment Pal6oc6ne de Sbikotane); TESSIER, 
F.; Direction F4d6rale des Mines et de la 
G4ologie, Dakar, December 1952. Manuscript: 
7 PP., 1 location map, 5 geologic sections. 
Library B.R.G.M., Dakar 
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173 ... . .	 Alimentation en eau de la Pointe de Sangomar; 
TESSIER, F.; Direction Fed6rale des Mines et 
de la Gdologie, Dakar, December 1952; Manu
script: 9 pp., 1 location map, 1 geologic 
section, 5 diagrams, 2 tables, 1 layout plan, 
1 topographic map. Library B.R.G.M., Dakar 

174 . . . 1953 . . .	 Hydrog6ologie de la region de S6bikotane; 
DEGALLIER, R. et MARCHANID, J.; Direction 
Fed6rale des Mines et 	de la Gologie, Dakar
 
1953, Manuscript: 44 pp., Annex: 27 electric 
logs, 20 chemical analyses, 12 graphs, 28
 
well logs. Library B.R.G.M., Dakar
 

175......... 	 L'alimentation en eau de la ville de Dakar. 
GAYET, J. Travaux, Paris, 220, pp. 95-98, 
February 1953 

176 	 . . . 1914 . . . Donnes hydrogdologiques pour l'aliamentation 
en eau de Dakar. ARCHAMBAULT, J. Arch., 
Serv., Hydraulique AOF, Dakar. Report 
BURGEAP 157, 1954 

177 .. ....... ...	 Hydrog6ologie du Ferlo septentrional; 
DEGALLIER, R.; Gouvernement G6neral de 1' 
Afrique Occidentale Frangaise, Direction 
F6d'rale des Mines et 	de la G6ologie, Dakar,
 
April 1954, Manuscript: 31 pp., 7 tables, 
Annex: 1 geologic section, 18 well logs, 15
 
tables, 13 chemical analyses maps. Library
 
B.R.G.M., Dakar 

178 ....... .	 Hydrogeologie de la nappe Mestrichtienne
 
du S6negal; DEGALLIER, R.; Gouvernement 
G6n6ral de l'Afrique Oceidentale Frangaise,
 
Direction Fed6rale des Mines et de la 
Gologie, Dakar, May 1954, Manuscript: 24 
pp., 2 geologic sections,/Annex: 8 geophysic
 
logs, 16 water composition graphs,'2 struc
tural contour maps, 2 	chemical composition
 
maps, 8 geologic sections. Library B.R.G.M.,
 
Dakar
 

179 ......... 	 Hydrogologie dans la region de S~bikotane. 
DEGALLIER, R. and MARCHAND, J. Annual Report 
1953, Serv. Gol. AOF. Direction F6d6rale 
des Mines et de la G6ologie, Dakar 1954, 
pp. 59-71
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180 . . . 1955 . . 

181...... . 

182 . . . . . . . 

183 . . . 1956 . . 

184 


185......... 


186 ........ 


.	 Hydrog6ologie Sdn6galaise. DEGALLIER, R.
 
Annual Report 1954, Serv. 6ol. AOF. Direc
tion F6d6rale des Mines et de la G6ologie
 
AOF, Dakar 1955, pp. 41-46
 

.	 Etude hydrog'ologique compl6mentaire dans 
la r6gion de Sdbikotane; DEGALLIER, R.; 
Gouvernement G6ndral de l'Afrique Occiden
tale Frangaise, Direction F6d6rale des 
Mines et de-la-G4ologie, Dakar, April 1955, 
Manuscript: 27 PP., 10 chemical analysis 
graphs, 1 hydrologic map, 1 chart, 1 chem
ical analysis map, 1 chemical analysis 
block diagram. Library B.R.G.M., Dakar 

.	 Hydrog6ologie de la r6gion de Taiba pros 
de Tivouane; DEGALLIER, R.; Gouvernement 
G~n6ral de l'Afrique Occidentale Franqaise, 
Direction F'd6rale des Mines et de la Geo
logie, Dakar, September 1955,'Manuscript: 
29 pp., 2 tables, Annex: 9 chemical analy
sis graphs, 5 tables, 5 hydrologic maps,
 
2 	water level charts, I structural contour 
map. Library B.R.G.M., Dakar 

.	 Hydrog6ologie de la feuille Louga au 200.O00e; 

DEGALLIER, R.; Gouvernement G6n6ral de 12 
Afrique Occidentale Franaise, Direction
 
F6dgrale des Mines et de la G6ologie, Dakar, 
June 1956, Manuscript: 10 pp., 2 geologic 
maps, 3 hydrologic maps, Library B.R.G.M., 
Dakar 

Hydrog6ologie de la region de S6bikotane
 
(S6ngal). DEGALLIER, R. et MARCHAND, J. 
Rev. Did. Miner., St. Etienne, January 1956, 
special IR, pp. 215-223, 1 fig. 

Etude hydrologique pr6liminaire des terrains 
anciens du cercle de Bakel (S6negal).
 
LMOINfE, J. BURGEAP, Neuilly (Seine), Re
port 203, -August 1956, 19 pp., 1 annex, I pl. 

Note sur l'hydrogdologie de la region 
Doiurbel- M'Bake; MARCHAND, J.; Gouvernement 
G~neral de l'Afrique Occidentale Franqaise, 
Direction F4d~rale des Mines et de la G4o
logie, Dakar, January 1956, Manuscript: 7 
pp., 2 drill logs, 1 well location map. 
Library B.R.G.M., Dakar
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1D7 	 Rapport sur le forage de Fadiouth; MARCHAND,
 
J.; Haut Commissariat de la R6publique en
 
Afrique Occidentale Frangaise, Service de
 
G6ologie et de Prospection Minibre, Dakar,
 
September 1956, Manuscript:-7 PP., 3 geo- 0
 
logic sections, 1 chart. Library B.R.G.M.,
 
Dakar
 

188 ........ 	 Rapport sur le sondage de Taiba; MARCHAND, 
J.; Gouvernement Gn6ral de l'Afrique Occi
dentale Franqaise, Service de G6ologie et 0 
de Prospection Minibre, Dakar, December 
1956, Manuscript: 7 PP., 1 geologic section,
 
1 drill log. Library B.R.G.M., Dakar
 

189 	 . . • 1957 . . . Alimentation en eau de -Dakar. Etude sur la 
nappe de Tiaroye. Rapport de stage; GAGET S 
E.; Ecole Nationale Superieure d'Electri
mecanique et d'Hydraulique de Grenoble.
 
Haut Commissariat de la Rdpublique en Afri
que Occidentale Franqaise, Dakar 1957, Manu
script: 43 pp., 6 diagrams of illustrations,
 
1 location map, 12 ground water maps, 0
 
tables, 16 graphs. Library B.R.G.M., Dakar
 

190 ......... 	 Etude de la nappe de Tiaroye. GAGET, E. 
Service de l'Hydraulique, AOF, Dakar 1957 

191 . . . 1958 . . . Hydrog6ologie du Senegal central; MARCHAND, 0 
J.; Haut Commissariat de la Republique en
 
Afrique Occidentale Franqaise, Service de
 
G6ologie et de Prospection Minibre, Dakar,
 
April 1958, Manuscript: 24 pp., 3 well loca
tion maps, 3 geologic sections, 5 tables,
 
1 figure. Library B.R.G.M., Dakar S
 

192 . . . 1959 . . .	 Les nappes phreatiques du S6n6gal; DEFOSSEZ, 
M., ELOUARD, P., et VERDONI, P.; F~d6ration
 
du Mali. Service F6d6ral des Mines et de la
 
G~ologie, Dakar, December 1959. Manuscript:
 
25 pp., 3 hydrologic maps; 1 precipitation S
 
map. Library B.R.G.M., Dakar 

193 ........... 	Questions actuelles d'hydrogeologie en Afri
que Occidentale Franqaise et m6thodes dt6tude.
 
DEGALLIER, R. 2nd Reunion of GSA specialists
 
on hydrology at Yaounde, November 1959,
 
O.O.T.A. Also B.R.G.M., note no. 5, Dakar 
1960b, 61 pp., 1 map 
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194 . . . 1960 . . . 

195 ..... 

9 . .
.
 

196 ........ 


197 . . . 1961 . . . 

198 . . . . . . . . 

199......... 


200 . 1962 . . . 

201 ........ 


Le climat du S6ngal. Donnes statistiques
 

Anon. Rdpublique of S6ngal. Meteorolog
ical service, July 1960, Dakar, 40 pp.
 
Les fluctuations de la nappe de S6bikotane
 
de 1955 & 1960; DEGALLIER R.; B.R.G.M., 

Dakar 1960. Manuscript: 36 pp., 15 tables, 
17 graphs, 2 hydrologic maps, 1 piezometric 
chart. Library B.R.G.M., Dakar 

La nappe de S6bikotane et les pluies de 1960;
 
DEGALLIER, R. et GOUZES, R.; RBpublique du
 
S6n6gal. Travaux Publics du Cap Vert. 
B.,G.M., Dakar 1960, December. Manuscript: 
41 pp., 3 tables; annex: I rainfafl map, 
19 piezometric diagrams, 3 rainfall graphs, 
1 hydrologic profile, 3 tables, 15 water
 
analysis graphs, 10 drill logs, 1 rater table 
graph. Library 3.R.G.M., Dakar 

Les ressources en eau de la presqu'Tle du
 
Cap Vert; DEGALLIER, R.; Adpublique du
 
S6n6gal, Ministbre dies Travaux Publics, de
 
1'Habitat et de 1'Uratisme, Travaux Publics 
du Cap Vert; B.R.G.M., Dakar 1961; Manu
script: 5 PP., 1 hydrologic sketch map;
 
Library B.R.G.M., Dakar
 

Programme d'6tudes hydrog4ologiques en 1961;
 
DEGALXIER, R.; R6publique du S6n6gal; 
B.R.G.M., Dakar 1961; Manuscript: 29 pp., 1 
geologic sketch map. Library B.R.G.M., Dakar 

Alimentation en eau de Dakar. Evolution de 
la nappe de S6bikotane au cours des mois de
 
Septembre, Octobre, Novembre et D6cembre
 
1961; DEGALLIER, R.; R6publique du Sngal, 
Travaux Publics du Cap Vert; B.R.G.M., Dakar
 
1961; Manuscript: 22 pp. Library B.R.G.M.,
 
Dakar
 

R6gion de Diourbel. Projet programme FED, 
1963. Anon. flpublique di Snggal., fgion
 
de Diourbel, April 5, 1962; Manuscript: 3 PP. 

Ld quipement pastoral du Ferlo. Anon.
 
R6publique du Sn6gal. Minist~re de l'Econ
omie Rurale, Direction de 1'Elevage. Dakar
 
1962; Manuscript: 9 PP., 1 table 
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202 	 . . . . . . . . Recensement des besoins en hydraulique de
 
la region du Sine-Saloum. Anon.. Rdpublique

du Se'6gal. Rdgion du Sine-Saloum. Manu
script: 19 pp., 1962 

203 ... ....... ..	 Possibilitds de la nappe Maestrichtienne du
 

S6ndgal. Note introductive; Anon.; R6pub
lique du Sdn6gal, Ministbre des Travaux
 
Publics, de lJHabitat et de lt Urbanisme;
 
B.R.G.M., Dakar 1962; Manuscript: 4 pp.,
 
Library B.R.G.M., Dakar
 

204 .. ........ 	 Hydrog6ologie de la nappe Maestrichtienne
 
du 'S6n6gal; AUDIBERT, 	 M.; R6publique du 
Senegal, Ministbre des Travaux Publics, de
 
l'Habitat et de l'Urbanisme; B.R.G.M.
 
Dakar 1962-A 14; Manuscript: 99 pp., 42
 
tables. Annex: 1 geological section, 1
 
geophysical section, 3 hydrologic maps, 2
 
isopiezometric maps, 4 chemical analyses
 
maps, 2 tables, 15 graphs; Library B.R.G.M.,
 
Dakar
 

205 .. ....... .	 Forage de Pout 2 (S6negal). Essais de 
d4bit des 30-31 Octobre 1962; CAMUS, H.; 
B.R.G.M., Dakar, November 1962; Manuscript:
6 pp.; Annex: 8 tables, 6 graphs; Library
 
B.R.G.M.,- Dakar
 

. .
206 ..... . ... 	 Hydrogologie du Ferlo septentrional.
 
DEGALLIER, R. M6moire du B.R.G.M., no. 19,
 
1962, 38 p., 45 plates, 1 hydrologic map.
 
Dakar
 

207 .......... 	 Possibilitds de la nappe Maestrichtienne du 
S6negal; DEGALLIER, R.; Republique du S6n6gal, 
Ministere des Travaux Publics, de 1'Habitat 
et de l'Urbanisme; B.R.G.M., Dakar 1962-A 14; 
Manuscript: 25 Pp., 1 table; Library B.R.G.M., 
Dakar 

208 .. ........ 	Evolution de la nappe de S6bikotane pendant
 
les mois de janvier et f~vrier 1962; 
DEGALLIER, R.; B.R.G.M., Dakar 1962; Manu
script: 6 pp., Library B.R.G.M., Dakar 
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209 .. . . .. 	 Essai d'interprdtation des fluctuations de 

la nappe aquifbre de S6bikotane; KUCHARSKA, 
J.; B.R.G.M., 74, rue de la F6deration, 
Paris (15e), Departement Gologie, Paris,
 
May 25, 1962; Manuscript: 11 pp., 2 tables; 
Annex: 10 graphs. Library B.R.G.M., Dakar
 

210 .. ....... ... Forage de Thi~s-ville 1962. Essais de 
d6bit; MARTIN, A.; R6publique du S6n6gal, 
Minist're des Travaux Publics et des Trans

4* ports, B.R.GoM., Dakar 1962-A 37; Manu
script: 5 pp.; Annex: 1 drill log, 1 table, 
5 graphs; Library B.B.G.M., Dakar 

210A ........... Reconnaissance hydrogeologique prliminaire 
dans les formations anciennes du S6n6gal 

*0 Oriental. MARTIN, A., B.R.G.M., Dakar, 
Manuscript: 33 PP., 1962 

211 ....... .	 Evolution de la nappe de Sbikotane an cours 
du mois d'octobre et novembre 1962 et 6tude 
des diagrammes d'analyses d'eau; MARTIN, A.; 
B.R.G.M., Dakar 1962; Manuscript: 4 pp.; 
Library B.R.G.M., Dakar 

212 .. ....... ... Alimentation en eau de Dakar. Evolution de 
la nappe de S6bikotane au cours des mois de 
mars a juin; MARI!IN, A.; R6publique du Senegal, 
Travaux Publics du Cap Vert; B.R.G.M., Dakar 
1962; Manuscript: 15 pp.; Library B.R.G.M.,
 
Dakar
 

213 .... ....... .Evolution de la nappe de Sdbikotane au cours 
du mois de d6cembre 1962; MARTIN, A.; B.R.G.M., 
Dakar 1962; Manuscript: 4 pp., 1 table,
 
Library B.R.G.M., Dakar
 

214 ... ...... .Etude du comportement hydraulique de la par
tie mdridionale du casier calcaire de S6biko
tane; MARTIN, A. et MOUSSU, H.; R6publique
 
du S6ndgal, Travaux Publics du Cap Vert; 
B.R.G.M., Dakar, October 1962, Manuscript:
 
20 pp.; Annex: 2 geologic sections, 3 graphs;
 
1 geophysical map, 1 hydrologic map, 2 piezo
metric maps, 2 rainfall maps; Library 
B.R.G.M., Dakar 
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215 . . . . . . . . Hydrog6ologie de la region des Niayes; 
PUTALLAZ. J.; R6publique du S'negal, Minis

tbre des Travaux Publics, de J'Habitat et 
de l'Urbanisme, Direction des Travaux Pub
lics; B.R.G.M., Dakar 1962-A 12; Manuscript: 

37 pp.; Annex: 1 geomorphologic map, 11 geo
logic sections, 1 soil map, 1 well location
 
map, 1 isopiezometric map, l chemical dis
tribution map, 2 sets of chemical analysis
 
graphs, 2 sets of ground water level graphs;
 

Library B.R.G.M., Dakar
 

216 	 . . . 1963 . . . Normales climatologiques du S6negal. Anon. 
R6publique of Senegal, A.S.E.C.N.A., Meteor
ological Service, Dakar, July 1963, 88 pp. 

217 ........ 	 Etude de la nappe Maestrichtienne. Essais
 
de debit ' Tivouane du 28-'1 au 2-2 1963;
 

AUDIBERT, M.; R6publique du Senegal, Minis
t~re des Travaux Publics, Section Hydrau

lique, B.R.GJN., Dakar 1963-A 7, Manuscript: 
7 pp., 7 tables, 7 graphs; Library B.R.G.M., 
Dakar 

218 ........ 	 Hydrog4ologie du S6n'gal Oriental; CAMUS, H.
 
B.R.G.M., in preparation, Dakar 1963
 

219 ........ 	 Alimentation-en eau de Dakar. Recherche de 

ressources nouvelles au-pied de la falaise 
de Thibs; MARTIN, A.; R6publique du S6n6gal, 

Ministere des Travaux Publics et des Trans
ports, Travaux Publics du Cap Vert, B.R.G.M.,
 
Dakar 1963-A 6, Manuscript: 7 pp., 1 geologic
 
section, 1 geologic map; Library B.R.G.M.,
 
Dakar
 

220 ........ 	 Alimentation en eau de Dakar. Evolution de
 

la nappe de S6bikotane - Janvier, f6vrier;
 
mars, avril, mai 1963; MARTIN; A.; Travaux 
Publics du Cap Vert, B.R.G.M., Dakar 1963, 
Manuscript: 3 PP.; 3 PP. + 1 graph; 4 pp.; 
3 pp.; 3 pp.; Library 	B.R.G.M., Dakar 
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ECONOMIC GEOLOGY
 

221 	 . . • 1904 . . . Proposition en vue de recherches ' faire 
dans la Haute Falm6 pour obtenir des 
mntaux autres que 1e fer et 1'or; 
ACKERMANN, E.; Gouvernement Q4neral de 
l'Afrique Occidentale 	Francaise, Dakar
 
1904, Manuscript: 5 hand written pages. 
Library B.R.G.M., Dakar
 

222 	 . . . 1916 . ... Les lat6rites des r4gions de Dakar at de 
Thifs. HUBERT, H. Travaux Publics de 
l'AOF. Manuscript: 4 pp., 1 geologic
 
section, May 26, 1916. Library B.R.G.M.,
 
Dakar 

223 . . . 1928 . . . Sables titanif~res de 1'Afrique Occiden
tale Franqaise; Carde.; Gouvernement 
GCneral de I'Afrique Occidentale Frangaise, 
1928. Manuscript: 6 pp.; Library B.R.G.M., 
Dakar 

224 . 1929 . . . Quelques considerations sur la possibilit6 
de jlexistence d'hydrocarbures dans la 
Colonie du S6n6gal; SUES M.; Gouvernement 
Gdn6ral de J'Afrique Occidentale Frangaise, 
Section des Mines, September 10, 1929. 
Manuscript: 4 pp.; Library B.R.G.M., Dakar 

225 	 . . . 1930 . . Note sur lea phosphates du S6n6gal; FAUCHEUX, 
P.; Gouvernement G-n~ral de l'Afrique Occi-. 
dentale Frangaise, Section des Mines, Dakar, 
November 1930, Manuscript: 7 PP., 3 tables. 
Library B.R.G.M., Dakar
 

226 ........ ...	 Note sur les phosphates du S6negal. MAIAVOY,
 
J. Bull. Agence Econ. AOF, Paris, September
 
1930, pp. 314-317
 

227 	 . . . . . . . . Etudes'de concentr6s alluvionnaires de la 
Fal6md. ORCEL, J. Bull. Soc. Fr. Mines, 
Paris 1930, vol. 53, P. 514 

228 	 . . . 1931 . . . La m6thode de "sluicing" dans l1'exploitation 
des terrains aurifbres de la rdgion de Bam
bouck et de Falm6-Gambie. PERRON, M. Bull. 

*-	 Agence Gen. Col., Paris 1931, 272, pp. 1426
i43o, 2 pl.
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229 	 . . . 1932 . . . Les gisements miniers et min6raux de l'Afrique 
Occidentale Franqaise. AUBERT DE LA RUE, E. 
Mines et Carribres, Paris, April 1932, 114, 
pp. 5-13 

230......... 	 L'activit6 minibre au S6negal; FAUCHEUX, P.;
 
Inspection Gn6rale des Travaux Publics, Sec
tions des Mines, Dakar 1932. Manuscript: 31
 
pp., 1 table, 4 mining concessions map.
 
Library B.R.G.M., Dakar 

231......... 	 Note sur la ddcouverte d'indices d'hydro
carbures dans la presquT'le du Cap Vert et 
sondage du point B; TRELIS, G.; Gouvernement 
Ggndral de 1'Afrique Occidentale Frangaise, 
Service des Mines, Dakar, April 1932. Manu
script: 17 pp., I table, 2 diagrams of drill 
holes. Library B.R.G.M., Dakar
 

232 . . . 1933 . . .	 Chaux et ciments du S6ndgal, leur fabrication, 
leur avenir. IEGRE, G. Mines et Carrires, 
Paris, September 1933, 131, pp. 17-24 

233 . . . 1934 . . .	 Rapport sur la presence possible de p6trole 
dans la presqu'tle du Cap Vert; JUNG, J.;
 
Gouvernement G6n'ral de l'Afrique Occiden
tale Franqaise, Service des Mines, Dakar 
1934, Manuscript: 13 pp. Library B.R.G.M., 
Dakar 

234 .......... 	 Etude min6ralogique des concentr6s aurifres 
provenant des alluvions de la Fal~m6 (AOF). 
ORCEL, J. Proc. Congr. Soc. Say., Paris 
1934, pp. 82-86
 

235 	 . . . 1935 . . . Les gisements de titane et de zircon de la 
c~te du S6negal. FAUCHEUX, P. et LEGOUX, P. 
Proc. VII Congr. Mines, M6tall., Geol. appl. 
Section, G'ol. appl., Paris 1935, vol. 1, 
pp. 187-196 

le du Cap
.. Sur les phosphates des la presqu236 	 . . . . . . 

Vert; JACQUET, F.; Service des Mines, Gouver
nement G6neral de 1'Afrique Occidentale Fran
gaise, Dakar, August 1935, hand written manu
script: 4 pp., 3 geologic sections, 1 geologic 
map. Library B.R.G.M., Dakar 
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237 . . . 1936 . . .	 Sur l'ge Eocbne inferieur des couches phos
phat~es du S6n6gal. JACQUET, F. Proc. Acad.
 
Sci., Fr. Paris, vol., 202, 1936, PP. 335-336
 

238 	 . . . 1937 . . . L'ilm6nite du Sen6gal, source nationale de 
titane. DERIBEHE, M. L'Industrie Chimique, 
Paris, November 1937, 274, p. 819 

239 	 . • . 1938 .-. Les sables titaniflres et zirconif'res du 
S6negal. ARNAUD, G. Bull. Inform. Rens. 
Gor~e, May 1938, 193, pp. 167-168 

240 	 . . . 1940 . . . Note sur l'or du S~negal; BOPPE, G.; Colonie 
du S6n6gal, Travaux Publics, Mines, Saiht 
Louis, October 1940. Manuscript: 6 pp., 1 
location map. Library B.R.G.M., Dakar
 

241 . . . 1941 . . .	 Rapport sur l'or au S6n6gal; ARNAUD, G.; 
Gouvernement G6n~ral de 1'Afrique Occiden
tale Franqaise 1941. Manuscript: 6 pp.
 
Library B.R.G.M., Dakar 

242 	 . . . 1944 . . . Rapport sur 1!activit6 mini're dans le bassin
 
de la Fal6m6 en 1944; BAUD, L.; Gouvernement
 
G6n6ral de l'Afrique Occidentale Frangaise,
 
Direction des Mines, Service G~ologique,
 
Dakar, August 1944. Manuscript: 11 p. Library
 
B.R.G.M., Dakar
 

243 .. ....... ... Description des 6chantillons phosphates de la 
colline de Ker Yakha N'Diaye; GORODISKI, A.; 
Gouvernement G6n6ra1 de l'Afrique Occidentale 
Franqaise, Direction des Mines, Dakar, Septem
ber 1944. Manuscript: 5 p. Library B.R.G.M.,
 
Dakar
 

24-4 .... ....... 	 Conditions g6ologiques d'exploitation des tufs
 
de Ouakam; ROQUES, M.; Gouvernement G~neral 
de l'Afrique Occidentale, Direction des Mines, 
Dakar, January 1944. Manuscript: 5 pp., 1 
table, 1 block diagram. Library B.R.G.M., 
Dakar 

245 ... 1945 . . .	 Rapport sur les Atudes de lat6rite phosphat~e 
de la region de Thi's; ARNAUD, G.; Gouverne
ment G6ndral de 1'Afrique Occidentale, Direc
tion des Mines, Dakar, April 1945. Manu
script: 5 pp., 2 location maps. Library 
B.R.G.M., Dakar 
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246 * 	 Les ressources minikres de l'Afrique Occiden
tale. ARNAUD, G. Ann. Mines et Carb., Paris, 
M6moires, November-December 1945, pp. 639
737, 18 plates. Also Bull. Dir. Mines, AOF, 
Dakar, 1945, 8, 100 pp., 18plates 

247 	 . . . 1947 . . . Rapport sur les phosphates de chaux de la 
r6gion de Thies; ARNAUD, G.$ Gouvernement 
GUndral de l'Afrique Occidentale Frangaise, 
Direction des Mines, Dakar, March 1947. 
Manuscript: 17 pp., 1 concession map, 1 drill 
hole location map, 4 tables of analyses. 
Library B.R.G.M., Dakar 

248 ........ 	 Rapport technique: Phosphates du S6n6gal 
Occidental;. ARNAUD, G.; Gouvernement 
G6neral de l'Afrique Occidentale Frangaise, 
Service des Mines, Dakar 1947, Manuscript: 
20 pp. Library B.R.G.M., Dakar 

249 .......... 	 Indices phosphates de la feuille au 1/100.000 
de Kaolack. Campagne 1946-47; ROURE, J.; 
Gouvernement GWn6ral de l'Afrique Occiden
tale Franqaise, Service des Mines, Dakar 
1947. Manuscript: 8 pp., 2 geological maps,
 
1 geologic section, 3 tables. Library
 
B.R.G.M., Dakar 

250 . . . 1948 . . .	 Recherche de phosphates dans le S6n6gal 0ddi
dental - Sondage de Tivaouane - S.I.F. 
no. 4 (1947-48); TESSIER, F.' Gouver'nement 
G6n6ral de l'Afrique Occidentale, Direction 
des Mines, Dakar, fevrier 1948. Manuscript: 
7 PP., 1 diagram, stratigraphic table, core 
logs. Library B.R.G.M., Dakar 

251 	. . . 1949 . . . Contribution A l6tude des Phosphates du 
S6ndgal Occidental; VISSE, L.; Gouvernement 
G6ndral de l'Afrique Occidentale Franaise,
 
Service des Mines, Dakar, October 1949;
 
Manuscript: 51 pp., 7 chemical analyses 
tables, I diagram; Library B.R.G.M., Dakar 

252 . . . 1950 . . .	 Les phosphates du S6n6'gal Occidental. MARVIER, 
L. Tropiques, Paris, November 1950, 326 pp.
 
24-30
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253 . . . 1952 . . . G4ologie et gisements de phosphates du Sn6ga1 
Occidental. AMBROGGI, R. Manuscript: Dir. 
Prod. Indust. Min., Rabat (Morocco) 1952. 
Library B.R.G.M., Dakar 

254 ... ...... .Sur les phosphates alumineux de la r6gion deThi'es (S~n~gal). CAPDECOMEj L. Proc. Acad. 

Sc. Paris, July 16, 1952, 235, pp. 187-189 

* 
255 ... .......Etude min(ralogique des gites de phosphates

alumineux de la region de Thins (S6ngal). 
CAPDECOME, L. Proc. Int. Geol. Congr. Sec
tion XI, 1952 (published 1953), 19, part I, 
pp. 103-115, 1 fig., 1 table 

256 . . . 1953 . . . Mission de prospection de la Falm4; LOYEZ,
R.; Gouvernement Gen6ral de l'Afrique Occi
dentale Franqaise, Direction Fedrale des 
Mines et de la Gologie, Dakar, September 
1953, Manuscript: 16 pp., 1 location map, 1 
location and geological map, 2 tables. 
Library B.R.G.M., Dakar 

251 . . . 1955 . . . Estimation des reserves des mindraux lourds 
(ilm6nite; rutile, zircon) des concessions 
Gaziello no. 24-21-20 et 225, gisement de 
Fata. Structures de N'Dyass et de N'Guedj; 
HEBRARD, L.; Gouvernement G6n6ral de 1'Afri
que Occidentale Franqaise, Direction 
Fed6rale des Mines et de la G6ologie, Dakar, 
December 1955, Manuscript. 13 pp., 4 tables. 
Annex: 1 mining concession map, 13 location 
maps, 82 sections, 1 production diagram, 6 
structure maps, 1 granulometric diagram.
Library B.R.G.M., Dakar 

258 ... ....... Comptes rendus des 6tudes de pr4-reconnaissance 
p6trolibre de 1'Afriue Occidentale Franqaise: 
I G6ologie et g6ophysique du bassin s6dimen
taire de la C~te d'Ivoire, II Etudes dans le
bassin s'dimentaire du S6ndgal. MAUGIS, P. 
Bull. Dir. Fed. Mines et G0ol., AOF, Dakar 
1955, 19, 134 pp;, 7 maps 

259 . . . . . .. Compte rendu des 6tudes de pre-reconnaissance 
petroliere dans le bassin sedimentaire du 
Sendgal. MAUGIS, P. Rev. Inst. Fr. Ptrcle, 
1955, vol. 10, 5 pp. 269-2872 3 maps 
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260 . .	 Compte rendu de mission effectuee . la 
presqu'fle de Sangomar; QUENISSET, A.;
 
Gouvernement G6n~ral de l'Afrique Occiden
tale Frangaise, Direction F6d4rale des
 
Mines et de la Ggologie, Dakar, November
 
1955, Manuscript: 21 pp., 11 tables, 9
 
location maps, 35 geologic sections.
 
Library B.R.G.M., Dakar 

261 	 . . 1956 . . . Participation du Bureau Minier de la France 
d'Outre-Mer aux recherches de phosphate de 
chaux dans le Sen6gal 	Occidental. DORM01S, 
R. Congr. Rev. Ind. Min6r., St.-Etienne,
 
January 1956, Special IR, pp. 62-73, 1 fig.
 

262 	 . . . . . . . . Rapport sur la prospection des sables lourds 
(ilm6nite, rutile, zircon) des plages an
ciennes de Joal .M'Bour; HEBRARD, L. et 

-RICHARD, M.; -Gouvernement G6n6ral de 1'Afri
que Occidentale Frangaise, Direction Fed6rale
 
des Mines et de la Gologie, Dakar, April
 
1956, Manuscript: 28 pp., 2 tables, 6 gravi
metric graphs, 50 drill et sample lbgs, 50
 
geologic sections, 1 location map. Library
 
B.R.G.M., Dakar
 

263 	 . . . 1957 . . . Rapport sur les indices de minerai de Titane 
et de Zircon de la region littorale du 
Sdnegal entre Dakar et Saint Louis (de Cayar 
a Lompoul); BACOU, S. et HEBRARD, L.; Haut 
Commissariat de la Republique en Afrique 
Occidentale Frangaise, Dakar, Service de
 
G4ologie et de Prospection Minibre, 1957,
 
Manuscript: 32 pp., Annex: I-11, 1 location
 
map, 1 soil map, 13 geologic sections,
 
Annex III, tables of sample locations, Annex
 
IV - granulometric analyses, Annex V - mineral
ogic analyses, Annex VI - chemical analyses, 
'Annex VII - ore analysis methods, Annex VIII 

ore analyses, Annex IX - tonnage estimatea. 
Library B.R.G.M., Dakar 

264 . ........ 	Rapport de mission sur les indices de Barytine
 
de Kidira (Sen6gal), Koulombo et Dinguira 
(Soudan); DIETRICH, J-E.; Haut Comissariat 
de la f6publique en Afrique-0ccidentale Fran
gaise, Dakar, October 	 1957, Manuscript: 11 
pp., 1 sketch, 6 photographs. Library B.R.G.M., 
Dakar 
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265 	 . ....... Rapport pr6liminaire sur les gisements de 
fer de la rive S6negalaise du bassin de la 
Falme; SOULE DE LAFONT, D; Haut Commissariat 
de la R6publique en Afrique Occidentale Fran
gaise, Service de G6ologie et de Prospection 
Minibre, Dakar, April 1957, Manuscript: 45 
pp., 1 location map, 3 geologic sedtfons, 11 
photographs, 24 graphs, Annex: 8 geologic 
maps, 2 location maps, 2 topographic maps; 
Library B.R.G.M., Dakar 

266 . * 1958 • .	 Recherche de depots de mindraux lourds dans 
lea sables du S~negal. Presqu'±le du Cap 
Vert; HEBRARD, L.; Haut Commissariat de la 
R4publique en Afrique Occidentale Frangaise, 
Service de G6ologie et-de Prospection Minire, 
Dakar, September 1958, Manuscript: 19 pp., 
2 geologic sections, 1 location map, 10 
tables. Library B.R.G.M., Dakar 

267 ....... ... 	 Rapport compl4mentaire sur les gisements de 
for de la rive Sdn6galaise du bassin de la 
Fal6me; SOULE DE LAFONT, D.: Haut Commissariat 
de la R4publique en Afrique Occidentale Fran
qaise, Service de G~ologie et de Prospection 
Mini&ere, Dakar, January 1958, Manuscript: 44 
pp., 1 table, Annex: 9 draft plans, 15 drill 
logs, 2 geologic sections, 3 geologic maps. 
Library B.R.G.M., Dakar 

268 .......... 	 Pegmatites lithiques et pneumatolytes stan
nifres au Soudan et au Sen6gal. SOULE DE 
LAFONT, D. Chron. Mines 0-M., Paris, 267, 
September 1958, pp. 245-251 

269 	 . . 1959 . . . Notes sur lt6tat dtavancement de la g~ologie 
et des prospections minidres dans la r~gion 
de Mako, Cercle de K6dougou; ARNOULD, A.; 
Haut Commissariat de la R~publique en Afrique 
Occidentale Frangaise, Service de G6ologie 
et de Prospection Minibre, Dakar 1959, Manu
script: 19 pp. Library B.R.G.M., Dakar
 

270 .. ....... ... Rapport sur l'activit6 de la mission de 
K6dougou 6tablie pour le Gouvernement du 
S6n~gal; TAG2I, B.; Haut Commissariat G~n
*rat &Dakar. Service de G6ologie et de 
Prospection Mini~re, 	Dakar, June 1959. 
Manuscript: 4 pp. Library B.R.G.M., Dakar 
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271 .	 Mission de recherches minerales de K6dougou-

Compte rendu de la ceampagne 1958-59; TAGXNI, 
B.; Service de G6ologie et de Prospection 
Minibre, Dakar, September 1959. Manuscript: 
105 pp., 4 tables, Annex: 9 geologic maps, S 
3 metallogenic charts. Library B.R.G.M., 
Dakar 

272 	 . . . 1960 . . . S6n6gal phosphate gets under'way. Egng. 
Ming. J., U.S.A., vol. 161, 1960, no. 12, 
pp. 110-111, 1 fig. S 

273 ...... ......	Les recherches d'hydrocarbures au S6n6gal. 
Anon. J. Industr. Gaz., Fr. vol. 84, no. 5, 
1960, pp. 237 

274 ........ 	 Le gisement de phosphate de Taiba (S6ndgal).
 
Anon. Mines et M~tallurg., France, no. 3537,
 
1960, p. 96
 

275 ............ 	 Rapport de mission au Soudan Occidental et 
dans le Sud Est du S6n6gal. Fascicule I: 
(Recherches de bauxite); MICHEL, P.; B.R.G.M., 
Dakar, February 1960. Manuscript: 44 pp., 
1 location map, 1 geologic sketch map, 6 geo
morphologic sketch maps, 1 well location dia
gram, 1 geologic section, 1 topographic pro
file. Annex: 4 geomorphologic maps, 3 chem
ical analysis charts. 	Library B.R.G.M.,
 
Dakar 

-276 ....... ..	 Compte r endu sur lea travaux de Tinkoto; 
NICOLAI, G.; Republique du S~negal. B.R.G.M., 
Dakar 1960. Manuscript: 7 PP., I diagram, 
1 location map, 3 geochemical maps. Library
 
B.R.G.M., Dakar
 

277 	 . . . . . . . . Mission Kayes-K6dougou. Rapport de la cam
pagne de prospection (de d6cembre 1959 ' niai 
1960); PERONE, Y.; F'dration du Mali. - Min
istare des Travaux Publics, Transports et
 
T616communications. B.R.G.M., Dakar 1960.
 
Manuscript: 36 pp., 1 	location map, 3 geo
logic maps. Library B.R.G.M., Dakar
 

278 ........ 	 Premieres observations sur le gisement de
 
phosphate. Compagnie S6n6galaise des Phos
phates de Taiba; SLANSKY, M.; B.R.G.M., 
Dakar 1960. Manuscript: 7 PP., 1 table, 1 
diagram, 1 drill hole location map. Library 

B.R.G.M., Dakar 
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279 	 . . . 1961 . . . Contribution 'al'6tude des "ilm6nites" du 
Sud-Est de Madagascar et du S6ndgal. Rela
tions avec Ia nature de "llarizonite." 
BOLFA, J., CHEVALIER, 	 R.; LA ROCE, H. de.* 
 Bull. Soc. Fr. Min6r. 	Critall. vol. 84, 1, 
pp. 33-39, 4 fig., 1 pl. 1961
 

280 .... 
..... 	 Mission de Tinkoto-. Rapport provisoire de 
fin de Campagne GIRAUDON, R.; Rdpubligue
du Senegal, B.R.G.M., Dakar 1961; Manu

*-
 script: 27 pp., 5 tables, 6 photographs, I 
traverse map, 1 structural map, 8 geochemical 
maps, 1 sampling flow sheet, 1 sampling 
graph, 28 geologic sections. Library 
3.B.G.M., Dakar 

* 	 281 ............ tude d'indices de plomb et de molybdne
 
Tinkoto (Sud Est du Sen6gal); GIRAUDON, R.; 
R6publiaue du Sen6gal, Ministare des Tra
vaux Publics, de 1'Habitat et de l'Urbanisme, 
Service des Mines et de Ia GOologie, B.B.G.M.,
Dakar 1961; Manuscript: 38 pp., 6 photographs,
7 tables. Annex 5 PP., geochemical report, 
same maps and charts as Giraudon's rapport 
provisoire 1961; Library B.R.G.M., Dakar 

282 . ... . . ... 	 L'dtude ggn6rale prfliminaire au developpe
ment du Senegal. LEBRET, L.J. Europe

* France 0.M., Fr. vol. 	 38, no. 376, pp. 31-37, 
12 fig. 1961 

283......... 	 Rflexions sur l'exploration du gisement Com
pagnie S4nggalaise des Phosphates de Taiba
 
(S6n6gal); SLANSK, M'.; B.R.G.M., DakarjS, March 1961; Manuscript: 4 pp.; Library 
B.R.G.M., Dakar 

284 	 . . . 1962 . . . Les problmes du phosphate au Sn'gal; SLANSKY, 
M.; B.R.G.M., Dakar 1962-A 9, Manuscript: 46 
Pp., 5 geologic sketch 	maps, 4 geologic sec*tions, 
 2 drill logs; Library 	B.R.G.M., Dakar
 

285 	 . . . 1963 . . . Les oligo-616ments de guelques series phos
phatdes au S~n6gal; CHNO, A.; B.R.G.M.,
fDakar-A 4, 1963, Manuscript: 6 pp., 4 plates;
Library B.R.G.M., Dakar 
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ENGINE±ERING GEOLOGY -SURVEMIG
 

286 	 . . . 1912 . • . Note sur lea glissements de sol dans la 
r6gion de Dakar; HUBERT, H.; Gouvernement 
04n'ral de I'Afrique Occidentale fran- 0 
caise, Service des Mines, Dakar, March 
1912, Manuscript: 3 pp. Library B.R.G.M., 
Dakar 

287 	 . .• 1950 . . . Note sur les possibilit6s de construction' 
d'un aerodrome a Thins (Sen6gal); TESSIER, U 
F.; Gouvernement G~n5ral de 1'Afrique 
Occidentale Frangaise, Direction des Mines, 
Dakar 1950; Manuscript: 5 PP., 1 location 
map; Library B.R.G.M., Dakar 

288 • • 1951 . . . Deuxi~me note sur lea glissements de terrain 4 
du Palais du Gouvernement Gnerai (Sen6gal); 
TESSIER, F.; Gouvernement G4ndral de l'Afri
aue Occidentale Franqaise, Direction des 
Mines, Dakar 1951; Manuscript: 7 PP., 1 table, 
4 diagrams; Library B.R.G.M., Dakar 

0 
289 . . . . .... 	 Note sur l'aspect g6ologique des glissements
 

de terrain observ's A Dakar en 1950-51 pr~s 
du Palais du Gouvernement Gdn'ral; TESSIER, 
F.; Gouvernement Gn~ral de l'Afrique Occi
dentale Franqaise, Direction des Mines, Dakar, 
February 1951; Manuscript: 6 pp., 3 chemical 
analyses, 1 Annex; Library B.R.G.M., Dakar 

290 	 . . 1952 . . . Rapport pr4liminaire A l'6tablissement d'in
stallations souterraines dans la cuesta de 
Thibs; TESSIER, F.; DIRECTION des Mines de 
l'Afrique Occidentale Franqaise, Dakar, 10 
January 1952; Manuscript: 5 pp., 1 topographic 
map, 1 geologic section; Library B.R.G.M.,
 
Dakar
 

291 . . 1953 . . . Note sur la recherche de mat6riaux &'empierre
ment dans la region de Thi's; DARS, R.; 
Direction F'd6rale des Mines et de la GWol
ogie, Dakar, April 1953. Manuscript: 4 pp., 
1 location map. Library B.R.G.M., Dakar 
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292 ... ..... . Troisieme note sur les glissements de ter
rain du Palais du Gouvernement G6n6ral A 
Dakar; TESSIER, F.; Gouvernement G6nera1 
de 1'Afrique Occidentale Frangaise, Direc

* tion F~derale des Mines et de la Gologie, 
Dakar, July 1953, Manuscript: 18 pp., 1 
geologic map, I table, 4 geologic sections, 
2 graphs, 21 drill logs, Annex: 14 tables, 
1 petrographic report; Library B.R.G.M., 
Dakar 

293 . . . 1955 . . • Note sur les mouvements de terrain affect
ant les fondations du bungalow du Haut 
Commissaire ' Popenguine; DEGALLIER, R.; 
Gouvernement G4ndral de l'Afrique Occiden
tale Franqaise, Direction Federale des 
Mines et de la Gologie, Dakar, February 
1955, Manuscript: 3 pp.; Library B.R.G.M., 
Dakar 

294 ... ...... .Note sur les gisements de calcaires lacus
tres de la feuille Louga au 1/200.000, 
susceptibles d'etre utilis6s dqns la con
struction ou l'amgnagement de routes; 
GORODISKI, A.; Gouvernement G6neral de 
l'Afrique Occidentale Frangaise, Direction 
F6d6rale des Mines et de la Gologie, Dakar, 
April 1955, Manuscript: 9 PP., 3 tables, 
1 location map, 3 topographic maps; Library 
B.R.G.M., Dakar 

295 . . . 1957 • • • Nivellement de 3eme ordre. Profils Tambacounda-
Ranerou et Koungheul-Fourdou. Enplacement 
et description des rep'res; ARRONDEAU, G.; 
Gouvernement G~n6ral de 1'Afrique Occiden
tale Franqaise, Direction F6d6rale des Mines 
et de la Gologie, Dakar, March 1957, Manu
script: 11 pp. 2 location maps. Library 
B.R.GlM,, -Dakar 

296 . 1958 . . • Nivellement des puits de la feuille Louga 
au 200.000e; FRAYSSE, R.; Haut Commissariat 
de la Rgpublique en Afrique Occidentale 
Franqaise, Service de G6ologie et de Pros
pection Minire, Dakar, May 1958, Manuscript: 
31 pp. of tables; Library B.R.G.M., Dakar 
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297 ... .. . Rapport d'activitd concernant le nivellement 
topographique de la p6riode du mois d'aout
 
1955 au mois de Juin 1958. VERDONI, A.
 
Haut Commissariat Gtn6ral de la Republique 
en AOF. Service de G6ologie at de Prospec
tion Minibre, Dakar, December 1958. Library 
B.R.G.M., Dakar
 

298 . . . 1962 . . Reconnaissance geologique du site de barrage 
de Senoudebou; BASSOT, J-P.; R6publique du
 
S6n6gal, Minist're des Travaux Publics, de
 
l'Habitat et de l'Urbanisme, Service des
 
Mines et de la Gologie; B.R.G.M., Dakar
 
1962-A 6; Manuscript: 12 pp. 2 geologic
 
maps, 1 exposure map, 5 geologic sections,
 
7 photographs; Library B.R.G0M., Dakar
 

299 .. ....... ...	 Carte g~otechnique du S'n6gal. Echelle 
1/500.000 (feuille NE et nW); COLLIN-
DUFRESNE, Y.; R6publique du Sen6gal, Minis
t're des Travaux Publics, de l'Habitat at 
de l'Urbanisme, Service des Mines et de la
 
GQologie; B.R.G.M., Dakar 1962; Manuscript:
 
13 pp., 1 geologic sketch map, 1 geologic

section, 2 geotechnic maps; Library
 
B.R.G.M., Dakar 

PEDOLOGY
 

300 ... 1901 .. . Le sol du Senegal. CLIGNY et RAMBAUD. La 
G6ographie, 1901, no. 	7, pp. 8-9
 

301 . • . 1943 . . . Compte rendu de tourn6e effectuee dans la 
circonscription de Dakar et d6pendances du 
6 au lU f'vrier 1943; BOYER; Secteur souda
nais de recherches agronomiques, Laboratoire
de Chimie Agricole de M'Bambey, 1943. Mann
script: 13 pp., 3 tables, 2 sketch soil pro
files. Library B.R.G.M., Dakar 

.302 . . . 1947 . . . Les sols du S~n6gal an nord de la Gambie
 
Britannique. AUBERT, and MAIGNIENG. 	 R. 
Proc. Congr. Pedol. Medit. Alger-Montpellier,
 
1947 pp. 358-370
 

303 . . . 1948 . . . Observations sur les classifications vernacu
laires de sols au S6negal et an Soudan Frangais.

AUBERT, G. and NEWSKY, B. British Common
wealth Conference on Tropical Soils, Rotham
stead (England) 1948 

The Ralph M. Parsons Company / Enginei'rs . Constructors / Los Angeles . New York 



!AONSt
 

304 .	 Morphologie et extension des sols bruns 
et des sols chatains au S6ndgal, en 
Mauritanie et au Soudan. MAIGNIEN, R. 
British Commonwealth Conf. on Tropical
 
Soils. Rothamstead, England, June 1948
 

305 . . . 1949 . . .	 Erosion des sols du Sendgal oriental, du 
Soudan occidental et du Fouta-Djalon.
 
BELLOUARD. Bull. Agron. Congo Belge,
 
vol. XL, 2, June 1949, pp. 1299-1316,
 
fig.
 

306 . . 1954 . . .	 Etude de quelques sol hydromorphes & en
gorgement temporaire de la region de
 
Bargny (Senegal). FAURE, J. Conf. Inter.
 
Afr. Sols, 1954, II, B, 17 p.
 

307 	 . . . 1956 . . . Classification des sols subarides au 
S6ndgal. MAIGNIEK, R. VIth Cong. Int. 
Sci. Sols, Paris 1956, vol. 77, p. 469 

308 . . . 1959 . . .	 La classification des sols utilise dans 
les territoires tropicaux de l'Union Fran
qaise. AUBERT, G. 2nd Confer. inter-

Africaine des solsL4opoldville 1959, vol.
 
II, p. 208
 

309 ........ Les sols de la presqu'lle du Cap Vert
 
(S~negal). MAIGNIEN, R. Centre de Pedo)
ogle, Dakar 1959, 162 p.
 

310 	 . . . 1962 . Etudes lysimetriques au S6negal; BONFILS, 
P., CHABF±AU, C., MRA; L'Agronomie Tropi
cale, no. 10, October 	1962, p. 881-914;
 
sketches, graphs, tables, English summary
 

311 ........ 	 Note sur une experience d'irrigation par
 
aspersion au S6n6gal; CHAREAU, C., and 
SENE, D.; Institut de Recherches agronomiques 
Tropicales et des Cultures Vivrieres (CRA), 
Bambey, Rdpublique du 'S6ngal3 15 pp., h 
tables, 1962 

312 ........ 	 Etude biochimique cinetique de quelques 
Gramin6es et Lggumineuses fourrag~res de 
l'Ouest Africain. MAINGUY, P., GAUDEFFROY-
DMOEBYNE, P., LANGLOIS, S. Inst. Rech.
 
agron. trop. Bull. agron. F. no. 18,
 
(1957-1958), pp. 144-183, 7 fig., 3 p1.j 2
 
annex pl. (English abstract) 1962
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313 . . . . . . . . Un nouveau critere de selection sur l'arachide: 
l'appr6ciation des "restes sur terre" 
TARDIEU, M. Inst. Rech. agron. trop. Bull. 
agron., France, 18 (1957-1958), pp. 98-104 
(English abstract) 1962 

314 .. ....... ... Contribution ' 1'6tude des techniques cal
turales chez le manioc. TARDIEU, M. and 
FAUCHE, J. Inst. Rech. Agron. trop., Bull# 
agron., France no. 18 (1957-1958) pp. 14-25, 
3 fig. (English abstract) 1962 

315 . . . 1963 . . . Possibilitd de conservation de 1'humidit6 dans 
les sols pendant la saison seche. Influence 
corr6lative sur le degrd d'ameublement; 
GODEFROY-DaMOMBYNES, P-H.; and CHARREAU, C.; 
Institut de Recherches agronomiques Tropi
cales et des Cultures Vivrifres (CRA), Bambey, 
R6publique du S6n6gal, 1963; 16 pp., 5 tables, 
23 graphs, English summary 
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MAPS
 

TOPOGRAPHIC
 

SENEGAL 
 Gambie; 2697; l:1,O00,000 
Wn10 441-18 00' , N 12o 00,160 15' 
IGN; 196o 

S6n6gal; 2658; 1:1,000,000
°W no0 44-18 00', N 160 00'-20 15' 
IGN; 1960 

S'n6gal-Niger; 2696; 1:1,000,000
 
W 50 44-12° 00',J 120 00'-160 15'
 
IGN; 1960
 

l6publique du S6ndgal; 1:500,000 
W 11 30'-170 30', N 120 30,-160 30' 
IGN; 1960
 

DAKAR-QAP VERT Dakar, ND-28-5; 1:250,000 
w 160 30'-180 00', N 140 00'-15 ° 00' 
USAMS; 1956 

Mekh6; ND-28-1; 1:250,000 
W 160 0'-i8° 00', N 150 00 -160 00: 
USAMS; 1955 

Dakar; ND-28-XIII; 1:200,000 
W 170 00'-170 50', N 140 00'-150 00' 
IGN; 1957 

Bargny; (Dakar et Environs); 1:50,000
W 170 00'-170 50', N 140 25t-140 45'
 
IGN; 1956
 

Dakar; (Dakar et Environs); 1:50,000
W170 15'-17o 33' N 14 37'-140 52' 
ION; 1960
 

IGN - Institut G6ographique National, Paris 
USAMS - United States Amy Map Service, Washington
ASGA - Association des Services G4ologiques Africains, Paris 
BRC2 - Bureau de Recherches Gologiques et Mini6res, Dakar 
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Kddougou; ND-28-16 1:250,000 
W 120 001-130 30', N 120 00'-1 30 001 
USAMS; 1955 

Bakel; ND-28-XVIII; 1:200,000 
W 120 00'-130 00', N 140 00 '150 00' 
IGN; 1956 

Dalafie; ND-28-XII; 1:200,000 
W 120 00'.130 00', N 130 00'-140 00' 
IGN; 1956 

K6dougou; ND-28-VI; 1:200 000 
W 12O 00'-130 00', N 120 00,.130 00' 
IGU; 1958 

Kossanto; ND-29-VII; 1:200,000 
W no0 001l120 00', N 130 oo'-14° 00' 
IGN; 1958 

Stadougou; ND-29-I; 1:200,000 
W 110 00--12 00', N 120 00 '130 00' 
IGN; 1957 0 

GEOLOGIC 

AFRICA Esquisse structurale provisoire de 
1'Afrique; 1:10,000,000 
ASGA; 1958 S 

Carte g~ologique internationale de 
l'Afrique; 1:5,000,000 
ASGA; 1948 

WEST AFRICA Carte g6ologique de l'Afrique 
Occidentale; 1:2,000,000 
BRQm; 1960 

-

SENEGAL Carte g6ologique de la REpublique du 
S6n6gal et de la Gamble; 1:500,000 
W 110 30'-170 30', N 120 301-160 30' 
BRm4; 1962 

0 

DAKAR-CAP VERT Dakar-E; ND-28-XIII-E; 1:200 000 
W 170 00-170 30', N 140 00 '-150 00' 
BRGA; 1951 
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AERIAL PHOTOGRAPHS 

DAKAR-CAP-VERT (Dakar to longitude 170 00,') 

Mission 078-ND-28-XIII-DAAR (1954) 

CENTRAL SENEGAL (Latitude 140 001 to 150 15' N; longitude 150 451 
to 170 00' W) 

Mission 079-ND-28-XIV-THIES (1954) 

Mission 080-ND-28-XV-KAFFRINE (1954) 
(W 1/4 of coverage)
 

Mission 083-ND-28-XX-LOUGA (1954) 
(S 1/4 of coverage)
 

Mission 084-wD-28-XXI-LINGUERE (1954) 
(SW 1/4 of 	coverage)
 

BAKEL-KEDOUGOU 

Mission 072-ND-28-VI-KEDOUGOU (1954) 

Mission 077-ND-28-XII-DALAFI (1954)
 

Mission 058-ND-28-XVIII-BAKEL (1952) 

Mission 058-ND-28-XXIV-SELIBABI (1952) 
(Coverage E of Senegal R) 

Mission 044-ND-29-VII-KOSSANTO (1952)
 
(SW 1/4 of coverage)
 

Mission 041-ND-29-I1-KENIEBA (1952) 
(NW 1/4 of coverage) 

Scale of Photographs: 1:50000
 

Supplier: 	 INSTITUT GEOGRAPHIQUE NATIONALJ, 
Paris, France 
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Kayar; (Dakar et Environs);yl:50,000
 
W 170 00'-170 15', N 140 45'-150 05'
 

IGN; 1956 

Thifs; (Dakar et Environs); 1:50,000 
W 160 50'-170 00', N 140 41O7-4O 55? 
IGN; 1956 

CENTRAL SENEGAL 	 Kaolack; ND-28-6; 1:250,000
 
W 150 oot-160 30', N 1-40 00'-150 00'
 
USAMS; 1958
 

Koutiaba; ND-28-7; 1:250,000
 
W 130 30'-150 00', N 140 00'-150 00'
 
USAMS; 1955
 

Louga; ND-28-2; 1:250,000
 
° 
W 150 oo-16 30', N 150 001-160 00,


USAMS; 1958
 

Yonofr6; ND-28-3; 1:250,000
 
W 130 30'-150 00', N 150 oo'-16° 00'
 
USAMS; 1955 

Kaffrine; ND-28-XV; 1:200,000 
W 150 00-16O 00', N 140 002-150 00' 
IGN; 1961 

Louga; ND-28-XX; 1:200,000 
° 
w 16 00'-170 00', N 140 00t-150 00'
 

ION; 1961 

Thi~s; ND-28-XIV; 1:200,000
 
° 
w 160 00 -170 00', N j4 00'-150 00' 

IGN; 1961 

Yang Yang; ND-28-XXI 1:200,000 
W 150 0o-160 00', N 150 00-16° 00' 
IGN; 1957 

BAKcF-KEDOUGOU 	 Bakel; ND-28-8; 1:250,000 
W 120 00'-130 30', N 140 00'-15o 00' 
USAms; 1955 

Dialocoto; ND-28-12; 1:250,000
W 120 00'-130 30', N 130 oo'-14° 00' 
USAmS; 1955 
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Carte ggologique de la Presqu'fle
 
du Cap Vert Ouakam-Dakar; 1:20,000 
W 170 22'-170 35', N 140 4o'-140 48' 
BRGM; 1951 

CENTRAL SEN-EGAL 	 Thibs-0; ND-28-XIV-0; 1:200,000 
w 16o 30'-170 00', N 140 0 0'-150 00' 
BRh4; 1951 

The Ralph M. Parsons Company /Engineers .Constructors /Los Angeles .New York 



LONDON 

THE RALPH M. PARSONS COMPANY PARIS
'°'N°
WASHINGTON 

PARSg 
OFFICESIN 

ENGINEERS • CONSTRUCTORS PR CIT 
T OINCIPALCITIES 

LOS ANGELES / NEW YORK THEOUGIOT.E WORt) 

TOTAL CAPABILITY / SINGLE SOURCE RESPONSIBILITY / WORLD WIDE SERVICES 

0 

0 




