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; A Reﬁiew of Hydrogelogic Data and a
Program for Research and Development of

Ground Water in the Dakar-Cap Vert, C’éntral,

and Bakel-Kedougou Areas of Senegal

A REPORT FOR
THE UNITED STATES
AGENCY for INTERNATIONAL DEVELOPMENT

Contract No. AID/afe-116
PIO/T685—Y-£§—A C-3-20003-1
" November 1963

LOS ANGELES
NEW YORK

< [RSORSHR



IIT -
ITT -
IIT -
IiT -
IIT -

gEgEaEsg w9w 0«
i

i2
1k
14
18
18
18

HSUH

Paragraph Line
2 2

L 8

2 5

3 5°

1 3

b 1
5 2

1 5

3 b
5 1

3 o)

3 3

L 7
4 8
C. 2
A. 6
B. 6
VII-A 3
VII-B b
VII-B 5

ERRATA

HYDROGEOLOGIC RECCNNAISSANCE

Republic of Senegal

Contract AID/afe-116

Correction

Change ‘'Habit' to 'Habitat'

Change 'Faravy' to 'Paravy’

Change 'Diburkel' and 'Kaulack' to
'"Diocurbel’ and 'Kaolack'

Delete first reference to 'relative
humidity!

Change 'Bastward' to 'Westward'

Change 'eastern' to 'western'

Change 'Diocuz@bel' to 'Diocurbel!

Change 'aerial' to 'areal'

Change 'reivers' to 'rivers’

Change 'operating' to 'organizing'

Change 'materials. Prior' to 'materials,
prior'

Change 'project a total' to 'project. A
total'

Change '134,600'to '13k,700!

Change—Total Estimated Cost from
'$1,629,800' to '$1,630,200'"

Change '43,400' to '44,600!

Change '28,700' to '28,710'

Change '24,300' to '24,390"

Change '117,500! to '117,600°

Chenge '134,600!' to '134,700°¢

Change '$1,629,800' to '$1,630,200"
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617 WEST SEVENTH 3TREET, LOS ANGELES I17, CALIFORNIA

November 1, 1963

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

ATTENTION of Mr. Thomes V. Leahy
Project 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 Republie
of Senegal.

This report presents' the results of our field investigations in the
Dakar-Cap Vert Peninsule, Central Senegal, and Bakel-Kédougou 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 entltled
"Program de Recherches Hydrogéologiques de 300 Million Propose &
1'A.I.D." The contractual statement of work required the establishment
of a program for the development and conservation of ground-waber re-
sources in those areas having the most potential for fubture development.
in accordance with this, we have recommended a development project in
the Central Senegal area.

Tﬁe recommended developmeﬁt project in Central Senegal would:

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

2. Provide an adequate sanitary water supply in those arcas
of Central Senegal where municipel, village and live-
stock water shortages are most critical.
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Agency forr International
Development -2 - November 1, 1963

3. Train a smel]l 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
orgenizetions.

The details of this program are included in Chapter V of the report and
include & 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 Officiels.

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
weter 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 COMPANY

a / 2
ffagbuo«zg Si / }
g James E. Halferty lé

Vice President
7 Foreign Operations

™

By

v
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CBJECTIVES

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-water resources

in the Dakar~Cap.Vert Peninsula, Central Senegal and Bakel-Kédougou

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, 1k, 15 and 16 of the
report by the Department of Public Works entitled
"Programme de Recherches Hydrogéologiques de 300 Mil-

lions Propose & 1'A.L.D.Y

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 hydrogeclogic research and determine the additional data needed
for a thorough understanding of the ground-water problems in assigned

study areas by:
I-3
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;

information.

1. The methods of investigation and analyses.

sourees.

3. A summary of recommendations.

®
®
1. Compiling all information concerning ground-water re-
gources 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.
L
3. Analyzing existing geologic, hydrologic and metecrologic
"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:
&
2. A description of data and material reviewed, indicating
®
L. 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
®
I-4
e
York
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the conservation and use of ground-weter resources in

Senegal.

5. The bases of technical and economic soundness of the

recommended program of work.

METHOD OF INVESTTIGATION

Several work items included in the contractual Scope of Work suggest
that perhaps a large amount of hydrogeologic research would be res
quired bhefore a comprehensive water resources developgent and conser-
vation program could be initiated in assigned study areas. However,

it became apparent during the early stages of the recomnalssance survey
that a congiderable number of hydrogeologic research studies have been
completed within the past few years and provide a ressonably 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). Previcus inves-
tigators generally have utilized all aveilsble data and employed recent-
1y deveioped techniquee for evaluating ground-wabter problems. Consé-
quently, few analytical studies were required duriné éhe course of tﬁ;
survey 1o evaluate data that was not included in previous studies. Our
review of avallable basic data and previogs reports was primarily direect-
ed toward ascertaining the degree to which applicable geologic and hy-
drologic methods of analysis were employed and deterﬁining the adequacy

of existing data. Approximately three man-months were required to

I-25
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index and review available information that is discussed in Chapter II

and itemized in the Bibliography.

Discussions with representatives of the Ministére de Travaux Publics,
de 1'Habit et de‘l'Urbanisme, Comité Inter-Etats d'Etudes Hydrauligues,
Ministére de le Santé, Ecole de Techniciens Sanitaires, Institut Géo-
graphigue National, Service Météorologique, Institut Pasteur, Institut
de Recherches Agronomiques Tropicales, Travaux Publics-cép Vert, Com-
pagnie Général des Baux du 3énégal and le Secrétaire d'Etat Chargé du
Plan et du Développment . . . were held soon after the staffs' arrival
to ascertain the nature of current research projects, water suppxx
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 wiéhin the geographic limits of assigned study areas;
but that a considerable water supply problem did exist, particularly

for villages and livestock, in Central Senegal.

Many field trips were made in the Dékar-Cap Vert and Central Senegal
areas to inspect water supply facilities, observe geological features
and discuss water supply problems with Regional Governors and District
Commendants in order to ascertain water supply deficiencies end sup-
plemental reguirements. A reconnaissance also was made of villages
within a radiuvs of 60 kilometers of Kédougou., Unfortunately the survey

was conducted during the peak of the rainy season when most of the

I-6
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roads and trails are impassable, thereby precluding & reconnaissance of

the entire Bakel-Kédougou area.

A study of the most’recent aerial photographs of Senegal was also under~
taken. Objectives of the study were to ascertain the adequacy1of exist-
ing coverage, applicability of the photographs to specific hydrogeblogic
research problems and their usefulne;g in delineating favorable  areas

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

At the conclusion of research studies snd 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 approv&l.

This project is discussed in detail in Chapter V.

ACKNOWLEDGMENTS

Members of Parsons'! staff wish to acknowledge gratefully the many cour-
tesies and assistance rendered by members of the various Senegal Govern-
ment agencies concerned with water resources devgloPment, the USAID
Mission staff and the Bureau de Recherches Géologigues et Miniéres.
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information and personally arrenging many of the project’s reconnais-
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Kédougou for providing accommodations in Kédougou and his guidance to

some of the more remote regions of Senegal.
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DESCRIPTION OF AREAS STUDIED

Loecation

The Dakar-Can Vert ?eninsula, Central Senegal.and the Bakel-Kédougou
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 Thiés escarpment, vhich forms a
natural physiographic boundary between the peninsula and Central

Senegal.

Central Senegal has been defined as that area enclosed by latitudes
14° 00 to 150 15' north and longitudes 15 451 to lTo 00' vest. '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 develomment, 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 Republie,

In contrast to the Dekar-Cap Verf Peninsula and Central Senegal areas,
the Bakel-Kédougou region was not spécifically defined by the original
terms of reference. Since these two towms, located in eastern Senegal,

approximately prescribe the northern and southern limits of continuous-

1y exposed Ordovician to Pre~Cambrian igneous and metamorphic rocks,

I~-9
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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

gseparating the older rocks from younger Tertiary sediments.

General Geology and Physiography

The Republic of Senegal, some 200,000 square kilometers‘iq.area, is
delimited to the west by the Atlantic Ocean, to the north and east by
the Senegal River and its tributary, the Falémé, 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 sgquare
kilometers bordering the Gambie River which flows westward %o the

Atlantic Ocean.

Senegal is a land of little relief. The greater part of its area is
a Tertiary sedimentary basin where elevations rarely exceed 50 meters.
In eastern Senegal Pre~Cambrian gnd Paleozoic formations of greater
hardness and more complex structure have greater relief, with eleva-
" tions occas?onally reaching 40O meters. The Thiés cuesta, or as it.
is often called, the Thies escarpment, forms the most striking physio-
graphic feature in western Senegal. This cuesta, formed by east-dipping
'1ower;Eocene formations, gradually emerges from the plain some 18 kilo-
meters northwest of Thités. It extends southward, roughly parallel to
longitude‘l?o west for about 31 kilometers before attaining its maxi-
mm elevation of 1&8 meﬁers. It then gradvally decreases in elevation

to the southeast.
I - 10
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Sand dunes, some stable and others active, are common along the coast
of Senegal and extend some kilcmeters inland. They are particularly
common between Dakar and Saint Louls, and small lakes are sometimes

present in the "nia:yes“ (depressions between perallel dunes where the

water table is close to the surface).

The interior drainage system of Senegel 1s guite simple and restricted
to a few major streams, although drainage channels were more numerous
within Recent geological times. Surface runoff now discharges to the
Atlentic 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-Cam‘l;_)rian metasediments and
igneous rocks thasg crop out in the eastern-most part of the country
and lower Paleozoic sediments that occur in & north-trending band 1'west
of the Pre-Cambrian formations. Mesczoice and TPertiary sediments form
an extensive basin that occupies almost 80 per cent of the cowmtry's
area., The oldest are of upper-Cretaceous age (Maestrichtian) and most
are marine sediments which were deposited until Miocene times. They
inerease in thiclmess 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
varlous facies of Quabternary formations. ILiavas and associated pyro-
clastics of Tertiary and Quaternary ages are also present which crop

out in the Cap Vert Peninsula of western Senegal.
I - 11
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Climate

A sub-tropical climate generally prevails throughout Senegal with the
exception of the northeastérn part vhilch may be considered semi-arid,
Seasonal temperatures vary scmewhat in coastal and interior regions.
At Dakar during the cool season, December through April, average daily
naximum and minimum temperatures vary from 17° to 260 centigrade,
vhile interior temperatures vary from 15° to 40° centigrade. During
the months from May through Wovember average dally temperatures vary
from 20° to 30° centigrade at Dakar and from 20° to 40° centigrade in
interior regions. Temperature reaches a maximum of 30° centigrade
during the month of September at Dakar and 40° centigrade during May

at Tambacounda located in the central part of Senegal.

Average anmal rainfall in Senegal varies from 400 mm in the north to
1500 mm in the south and reaches a maximum of about 1800 mm 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 I\Iovelm’oer and reaches a meximum 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 Irom 500 mm to 1500 mm in the Bakel-

Kédougou ares.

Langd Use _ ' ' ‘
There are about 19,730,000 hectares of land in Senegal of which about

7,600,000 hectares are cultivable. Approximétely 1,850,000 hectares
I-212
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are used almost exclusively for ground nuts, leaving 5,750,000 hectareg
which probably could, but do not now, contribute to tﬁe nationgl econom&.
Crop yields are poor and there is little diversification beyond ground
mits. Yields vary from 200 to 1200 kilograms per hectare for ground
nuts, 400 to over 1L00 for rice and 300 to 1000 for millet. 6ther érop

yields are poor and insufficient for domestic requirements.

The most arable land is situated in the southwest guarter of the coun-
'try on either side of Gambie. Ma)or portions of Senegal's rice, millet
and ground nuts are grown there. Some nuts and millet are also raised
in eastern Senegal, especially in the Kédougou distriet. 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. (lassified 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 3,100,00¢. About 80 per cent

of the population reside within 140 kilometers of the Atlantic Ocean,

I-33
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iqcluding 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 d;uble in 30 years. BExcluding Europeans, there
are six ethnic groups in -Senegal dominated by the .Culoffs who consti-
tute 36 per cent of the total population., About 95 per cent of the
rﬁral population are illiterate, and 75 per_cent of the men and 97 per

cgﬁt of the women in Dakar would be similarly classified.

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 enterp;ise. Rural
workers are'underemployed at least four or five ménths 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 Tor most but
there is a dietary shortage of both vitemins and animal protein. Diets
do nﬁt 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 ereas.

Accessibility

An exbensive network of well-maintained asphalt highways radiste from

Dazkar and connect major population centers in Central Senegal. Interior

I- 14
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tovns 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 ares
are infrequently traveled and generéily poorly-serviced. During the
peak of the rainfall season, June through September, much of thé area

is inaccessible by automobile.

L=d

Scheduled passenger and freight reilrcad communications are operated
between Dakar and Saint Louis, %o 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 Thits, Diburkel and Kaulack in Central Senegsl and to Bakel

and Kédougou in eastern Senegal..

Telephone communications are fairly good in Central Senegal and along
the coast. Fastern Senegal is not served by the network, but radio-

telephone services are available intermittently.
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CHAPTER II PREVIOUS RESEARCH

Hydrogeologic Research

Exploratory Drilling

Agricultural Research

Availability of Basic Hydrogeologic Information

HOUVESTY-SAOIATYT,

Lok e
— =

-

- -



HYDROGECLOGIC RESEARCH

The accompanying bibliography is rather convineing evidenee of the large
number of geologic -investigations prev:iously carried out in Senegal.

The maj‘ority vere prepared for the French West African Govermnment (Gouv-
eﬁment Général-de 1l'Afrique Occldentale Frangaise, Service Géoloé;ique) 3
and following lind.epend;ence , by the Bureaw:l de Recherches Gé€ologiques et
Mini¢res (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 afiter 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 pres-ent status of hy-
drogeologic research in the Dekar-Cap Vert area include reports by
Degallier (;95, 196, 197, 199, 208), 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 grdund—water extractions on water levels,

water quality and ground-water replenishment.

Marchand (191), Defossez (192), Audibert (204, 217) and Degellier (207)
recently have concluded hydrogeologic studies of aquifers in Central
Senegal. Defossez's report deals primarily with the shallow, or:
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phreatic, aguifers 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, groundrwaterfproduction, the hydraulic relationship of adjacent

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

Research in the Bakel-Kédougou ares 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 éecommended methods for developing water -
supplies for villages and livestock. A three yesr mineral exploration
“survey, sponsored by the United Nations Special Fund, is in progress
and also should provide & further understanding of geological problems

in the area,

¥ Etude géologique du Sénégal Oriental et de ses confins guineo-maliens;
BASSOT, J.P.; D.Sc. thesis, Faculté des Sciences de 1l'Université de
Clermont Ferrand; July 16, 1963; 331 pp., &b 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 geclogic contacts shown on the Geologic map .
of Senegal (88) have been based on geophysical studies. FElectrical
resistivity methods genérally have been employéd and have achieved a
measure of success in determining stratigraphic relstionships in areaé
where faults and facies changes are not of a ccomplex 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

relationships.

EXFLORATORY DRILLING

Most of the exploratory drilling in Senegal has been restricted to the
Dakar«Cap Vert Peninsula. Drilling in this area has been undertaken
primgrily for the purpose of locating additional sources of water in
limestone aquifers for municipsal use in Dakaxy and constructing piezo-

meters in coastal areas bto ilmplement sea water intrusion studies.

Although exploratory drilling has not been undertaken théoughout most

of Senegal, because of very high drilling cosbs, a considerable number
of deep production wells have been drllled. Electric logs and detailed
lithologic logs generally were made during drilling and have provided
useful infofmation for structural and étratigraphic studies of the
deeper aguifers {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 phreatié aquifer could be

utilized to provide water for agriculbturel and livestock development

projects.

AGRICULTURAL, RESEARCH

A considerable number of soil and agriculbural 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 aéri'—-
cultural research in Senegrl is conducted at the Institut de Recherches
Agronomigues Tropicales et des Cultures Vivriéres 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 Insfitute has
conducted a variety of lysimeter, consumptive use, soil, water quality
and evaporation studies which should be of considereble value in future

hydrogeclogic studies of the phreatic aguifer in Central Senegal.,

AVATIABILITY OF BASIC HYDROGEOLOGIC INFCRMATION

Meteorologic Data

A considerable amount of climatologlcel information is avadilaeble in
Senegal, The Service Métérologigue regularly publishes summaries of
collected date (19k, 216) that are readily available. There are 11
principal. observation stations that recofd, rainfall, temperature,
relative humidity, solar radiation, relative humidity, cloud cover,

wind direction and velocity, vapor tension and atmospheric pressure.
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GENERATL GEOLOGY

Dakar-Cap VEr£ Peninsula

The Dakar-Cap Ver‘;; area jute into the Atlentic Ocean from about longi-
tude 17° 00' west forming a peninsula consisting of a rocky point tied
%o the mainlanﬁ by a toﬁbolo. Eastward from the mainland the nortﬂ
coast of the peninsula is flat and ;andy‘ﬁp‘to Yof where seacliffs are
cut in the volcanic and sedimentary rocks‘of the Dakar-Ouskam region.

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

rocky sectors alternating with lagoonal beaches.

The Dakar-Cap Vert area exhibites 1little relief. The highest elevations
are thcse of the Mamelles, two remnants of é volcanic cone northwest of
Dakar; vhich barely rise to an elevation of 100 meters. Two prominent
linear features of the peninsula are the fault-scarp of the Sébikotane~
Yen fault and the Thids cuesta. Both features have an approximate
north-south orientation and the latter forms a natural. physiographic

bovndary 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 and the
sandy, dune covered zone of the northern part of the peqinsula with its
characteristic “niayes." The ¥'Diass massif, a dome with some horst
characteristics, occupies the greater part of the southeast quarter o?

the peninsula. It is bounded to the west by flat limestone terranes
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and separated from the Thieés cuesta to the east by an old river valley.

There are no permanent rivers within the area.

3

The oldest rocks exposed in the area occur within “the Maestrichtian for-
m;tion of Cretaceous age. The Maestrichtian formation is of paramount
importance as 1t 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 6f 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 Hufisque it is present as a sandy clay and clay. It is
1800 meters thick at Rufisque Eut its thickness has not besn preclsely

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 underlyiﬁg the
Bocene between the two main faults, which delimit the Sébikotane 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 soﬁth
of Yen. Eocene formations containing various horgzons of limestone,

marl and phosphatic clays occur in the Thiés escarpment and similarly
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million. East of Diourbel qualify is somevhat poorer. In this area

total dissolved vary from BOd to 1200 parts per million.

Very little information is available on aquifer coefficients and well

cépacities, 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 Cercle Comman-
dants interviewed during the field reconnéissance reported that even
though water levels sometimes decline duving the dry season they usually
recover during the rainfall season. Some of the phreatic aquifers also
appear to be wvery permeable. The Director of Institut de Recherches
G\-—-_._./

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
—— T —

of Parsons'.staff are in agreement with Defossez and Elovard (192) who
have concluded in their report on the phreatic aquifers . . .
YUtilization of the phreatic aguifers should not be overlooked for pro-
duction is often adequa@e 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 SBenegal 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 40O

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 apperent structure occurs 'in western
Senegal where the formation has been uplifted and is now exposed west of
Thiés in region of Cap Vert. The Maestrichtian is underlain by saline
deposits throughout most of its gerial extent and may be exposed to sea
water some distance off-shore from southwestern Senegal. ﬁbwever there

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

Water quality zones have been well defined but the evolution of geo-
chemical relationships has not been studied in detail. Ground water

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,

containing. an average of about 500 mg/liter total dissolved solids,

There are about 20 wells 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 aquiférs
and volumes pumped during 1960 is shown on the following plate. The
aguifer is confined by marls throughout most of Senegal, but some local-
ized vertical movement does occur in-central Senegal where the Maestrich-
tian is in contact with overlying Paleocene lime;toneé. 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

Messif area south of Sébikotane. -

Very féw aguifer 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 aguifer transmissibilitf was
.

found to be 1.47 x 1072 w2/5 (3.30 x 10° gal/dey/ft.) with a storage
coefficient of 2,8 x lO'h. Pransmissibilities of this magnitude are
charascteristic of thick exitensive-aguifers and appear reasonahble in
this casel Other indications of the Maestrichtian's large reservoir
capacity ineliude a study of the long term pumping of wells (207).

" This study revealed thet, after pumping some 23 million cubic meters of
water from 50 wells within an ‘area 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 Paleccene limestones and underlying saline deposits.
The conétruction of piezometers or observation wells in the vicinity of

existing producing wells would provide usefull informaition, particularly
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in areas where withdrawals are gresatest. Hov;evér , this research should

be subordinate to studies of the phreatic aguifers.

Bakel-Kédougou ®
The Bakel-Kédougou 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 Py
area is drained by three main rivers, the Gambie which drains southeast
Senegal, the north flowving Falémé whose tributaries interfinger with those

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

The area is essentlally undevéloped because of its inaccessibility during
the rainy seé,son, poor soils, and water shortage during the dry seascn.
The presencé of the tsetse fly and water borne parasites in the vicinity
of the major reivers and streams may alsc 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

data was not available for review.

Pre~Cambrian schists, quartzites, granitic intrusives, and meta-volcanics
in the area do not include a recognizable aguifer. In some areas joint ®
sz‘,rstems may favor thelr water bearing capacity, however , the presence of

wells producing water from these rocks was not noted in studies of available
data, Some of the Paleozoic sandstonee; and shales yield water to & few ®

wells, but usually at rates less than five cubic meters per hour.
ITT - 1k
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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 o?casionally

forms a fair aguifer.

Isolated alluvial deposits in the vicinity of stream channels contain

the best aquilfers of the area. The alluvlum conslsts malnly 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

-l

permeability 'of these deposits 1s guite low and rarely exceeds 0,5 x 10

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 dé
not yield water during the dry season and inhabitants commonly complaiﬁ
of traveling‘considerable distances for water. ©Some of the villages are
unfavorably situated bul many could obtain wabter during the dry season, -
if requirements are not excessive, by further development of known
resources. In the Kédougou area an increased supply could be obtained
by developing springs, the construction of small eaxrth dams, and the cog—
struction of =samll diametef wells equipped with hand operated pumps in .

areas where alluvium and thick laterite deposits occur.
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Dakar-Cap Vert Peninsula
Central Senegal
Bakel-Kédougou
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RECOMMENDATTONS

One of the objecéives of the hydrogeologic Reconneissence was to . . .
"evaluate thé technical soundness of the work programs outlined in
Sections 10, 1k, 15 and 16 qf the report bx the Department of Public
Works entitled "Programme de Recherches Hydrogdologique de 300 Millions
Propose & 1'A.I.D." Section 16 of this proposal refers to Dakar-Cap
Vert Peninsula, gections 1 an@ 15 refer to Central Senegal, and
Section 10 refers to the Bakel-Kédougou 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 alternaté

program that would yield more immediate benefits.

Dakar-Cap Vert Peninsula

The work program outlined in Section 16 is essentially one of contin-
uing hydrogeologic research and exploration for additional ground watexr
* to supplement Dakar's municipal water supply. Previous work of this
nature has been performed by the Compagnie Général des Eaux du Sénégal,
Traveux Publics du Cap Vert, and the Bgreau de Recherches Gdologigues
et Minidres. Although the program is technically sound in.its research
objectives, the funds reguired to imjlement the program could be used
for exploration in other areas and achieve the ultimate objective more
beneficially. It does not appear that the Cap Vert Region contains
sufficient ground-water resources o supply Dakar indefinitely; however,

a dependable supply does exist in the vicinity of Pout and Thies, 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 ' E

The four year work program ocutlined in Sections 1k and 15 is similarly
one of continuing research, and although the objectives are technically
P
sound end most desirable, very little immediate benefit would be derived. ®
At present, the Maestrichtia..n formation is essentially undeveloped and
1s known to contain substantial volumes of ground water. Many of the
research ébjectives could be attained more advantageously by undertaking ®
development projects and maintaiﬁ:fng a surveillance of the ground-water
basin, rather than delaying development for the purpose of basic re-
search., In faect, many of the hydrogeologic parsmeters of the basin prob- ®
ably cannot be determined with any degree of accuracy until after decades
of exploitation.( JFurthermore, thewsshallow phreatic aguifer 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 referénce is not recommended. However, certain aspects of
the program are given consideration in the alternate recommended Devei-

opment Project outlined in Chepter V.

Bakel-Kédougou

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

Section ld 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 Kéd.c;ugou area, and the existing aerial photo-
graphs were found to be inadequate for the accomplishlment of project
objectives. Consequently recommendations regarding the scundness of the
work program are essentially based on a review of available reports and

a brief reconnaissance of the Kédougou area.

The work progfam 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 infermation that ultimately would he useful in planning small water
development projects, the expenditure of $120{000 for deep exploratory
borings does no@ appear technically or economically sound, as the possi-
ble existence of a substantial ground~water reservoir is very remote.
Considering thet several previous inve;tigations in the area heve 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 Jjustified,
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Applicant
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Project Schedule
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APPLICANT

The Ministére de Travaux Publics is, at present, the authority respon-
sible for the administration of water resources research and develbpment
projects. However, the formation of a "Ministry of Water_ResoqrcesT

is now under consideration, and presumably the recommended préject, des~
eribed .in the following section, would be carriéd out under the ausplces
of the "Hydraulic Division" of this government agency. Since Division
functions have not been firmly established it has not been possible to

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

RECOMMENDED 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 ereas. The pur-

e
poses of the project are threefold: dj\&n Cf .
25"
) A ‘{ ol ‘?i
l. To provide the basic hydrogeologic data reguired for \( ‘{\g\\‘ff\& U
{#) oy’

rlanning and implementing water development projects in ?\ W
those areas of Central Senegal where existing facilities 0&

are inadequate to provide for present and future water

demands . . [fdJ
| | v

2. To provide an adequate sanitary water supplj' in those
areas of Central Senegal where municipal, village and &‘\(m ﬂ.”\

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 o - ' (

The objectives of the project include unéertaking a'program of limited
hydrogeologic research and gkpioratory drilling for the purpose of es-
tablishing necessary hydraulic paremeters 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 cen be undertaken on & technically and
economically sound basis. The specific objectives of the project

include:

1. Determine those geologic and hydrologic- parameters of the

shallow phreatic aquifers required for. the .construction
Vg

of producing water wells in those areas of Central

3
Y AN
»

g Fpar

v
~

Senegal where previous studies have indicated the pres-

ence of a substantial ground-water reservoir.

2. Determine the technicgl feasibility of developing Paleo-
cene or Meestrichtian ground-water resourcesg in the Pout-

Thies area for supplementing Dakar's water supply.
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3. Determine aguifer transmissibility storage coefficients

720/

and other hydrogeologic parameters of fhe Maestrichtian | Gﬁ\V{gﬂﬂp

(i:§§%fEEE§§>in those areas of Central Senegal where date ov15}?

necessary for the planning of specific water development

.

projects is either absent or inadequate,
e A

4

4, The construction of water wells in those areas of ,Central
Senegal where municipal, village end livestock water
requiréments are most critical, by utilizing those aqui-

fers that can be most economically developed.

5. Provide the Republic of Senegal with & trained drilling
staff and the minimum necessary d?illing 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 fhe services of an

engineering and construvetion Contractor who is well qualified by pre- A
e ——_—rs .

_ Wl
vious experience in similar hydro ogic research and ground-water

L
development projects, The project will alagiféquire the participation

2

. \gﬂm

of those govermment agencies of the Republic of Senegel responsible
for the planning and administration of hydrogeologic research and water
develcpment projects who will provide personnel required for the train-

ing program and other project facilities. Since about 50 per cent of

V-3
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the project objectives include basic research and exploratory drilling, ®
‘ a 3pec3:.fic work program and project schedule cammnot be precisely out-
lined and planned. Efowever, it is believed that the following items
of work can be accomplished with an 18-month periogd. ‘.‘
1. Review previous hydrogeologic reports and available data
and, in consultation with participating agencies of the ®

Republic of Senegal, select specific sites for construct-

ing water production wells. . /

*

2. Drill about }ﬁxplo atory test and observatlion wells to ’ %)
(- :

a meaximum depth o jeters to determine geologic and

Eon T

20
vy LN
1\%0 hydraulic characteristics of the phreatic :
- 2 ’ » — B .
_mf of these wells will be of sufficient diameter to per- )

mit the installation of a production test pump.

3. Drll_l five exploratory borings in the vicinity of produc- ‘ ’.
tion well sites to a ma.ximum. de;g;th of TOQ meters to de-
termine geologic and hydraulic characteristics of 'the 5/
Maestrichtian formation end establish deslgn criteria ®
E for production wells. The wells will be of sufficient
diesmeter to peﬁit the installation of small diameter

caslng for the _conti‘nuous‘ measurement of the piezometric . ®

water surface.

4, Design and prepare specifications for permanent water

supply wells.

Vi
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Construc ’ 10, water suppiy wells for either munlclpal or
N \"—/
livestock use, It is assumed that five of these wells

will utilize the Maestrichtian formation as a source of &“l)/(‘ /O

water supply.  For purposes of cost estimating it is“

assumed these wells will yield 140 to 180 cubic meters U %&

per hour. /\ ‘ T‘ 0O / l \W
/

<

Construct 30 village sanitary water supply wells equipped- [) é{j?}ig

with hand pumps capable of yielding about 2 cubic meters 30

Per hour from depths varying from 5 to 50 me?ers.

Train the assigned Senegalese -drilling staff in the op- ,<;1EEEZ .
eration and maintenance.of rotary and cable tool drill- [ \i}fh]

ing equipment.

Determine the technicel and ecohomic fegsibility of under-
taking irrigation projects in Central Senegal, based on
an evaluation of previous soil studies andg agricultural
research, transportation facilities, parket potential and

adéquacy of aveilable wabter supply.

Assist the "Ministry of Water Resources" in operating a
Drilling Division which will econtinue the exploratory
drilling and well construction activities commenced dur-

ing the project.
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10. Prepare & final report which will ineclude an evaluation
of those hydrogeologic factors that affect the occur-
rence, movement and replenishment of the phreaﬁic_aqui-
Ters in Cenlbral Senegal based on new information acquired
during the course of the project. The report also will
include a recommended program for the ecoqomic develop~
ment and conservation-of ground water in the phreatic
and Maéstrichtian aqﬁifers'of Central Senegal,-including
the technical and econcmic feasibility of irrigasted

agriculture. l

The tentetive sites selected for Maestrichtian test borings and water
supply wells and construceting other municipal or livestock water supply

wells are shown on the following map.

PROJECT SCHEDULE

Abouﬁ Tive months will 5e reqguired for processing project personnel an@
the procurement and shipping of required equipment and materisls. Prior
to the commencement of the project a total of 18‘months will be reguired
to complete the project commencing ﬁith the arrival of the hydrogeologic
staff and project egquipment in Senegal. The first phase will require
ebout four months to obtain the necessary information for the design of
production wells. During this phase the Contractor will prepare speci-
Tications, purchase, and arrange for shipment of all required materiais

from point of origin to Senegal. Hydrogeologic research will commence

v -6 .
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upon the gtaff's arrival and continue through all phases of the project;
The second phase will require about 11 months end consist essentially
‘of constructing water supply wells. Agricultural research studies will
require sbout two months and will be undertaken during the second phase.
At the conclgsioﬁ of research studies the hydrogeologic staff and the
egriculbural economist will preparé a final report for submission to

participating agencies,

SCOPE OF SERVICES

Hydrogeologic Research and Drilling Services

The Qontractor will provide all personnel requived 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 ineluded in the Sboye of Work. The
Contractor's field staff will consist of the following members: -

1. Project Manager

2, Senior Hydrogeologist

3. Engineering Hydrologist

k, Agricultural Economist

5. dJunior Hydrogeologist

6. Drilling Superintendent

T+ 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-

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

French.

V-1
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The Contractor also will provide all pergommel required for waintaining’

a Tield office and mobile field camp. Personnel employed in these
activities shall be well qualified and selected from local residents

of Senegal.

The Contractor slso will provide all technical and supporting services
required to carry out the.hydrogeologic research, exploratory drilling

and well construction activities of the project.

Procurenent

The Contractor will provide all se?vices for the preparationlof 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 TOO meters and one cable
tool rig capable of drilling water wells to depths of 200 meters will

be inecluded in equipment purchased.

Training

The particiﬁating 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 éb-
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 ftrainees have some pre;ious experience in well
drilling and pogsess the physical ability and mechanical aptitude re-

guired for the vocation. The trainees should alsc be capable of

V-3
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reading and writing French. The Contractor will participate in the
selection of each trainee and the Contractor will be authorlzed to

dismiss any trainee whose services are unsatisfactory.

Warehouse, Field Office and Storage Facilitles

The‘participating agency of the Republic of Senegel will provide the
warehouse and storage facilities required for the stock-piling and
warehousing of all equipment and maberials 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

operaiioﬁ of the field office, ineluding electrieity and water.

Fxemptions and Right-of'-iay

The Republic of Senegel will exempt the Contractor as well as members
of his field staff and their families frﬁm the payment of all taxes,
levies and duties on personal possessions, salaries, profits, m@terials,
equilpment and fuels during the course of the project. In addition,

the part1c1pat1ng agency will pr0v1de for the access and use of all

lands requlred for achieving the project objectives.

Operation and Maintenance

The participating agehcy of the Republic of Senegal will assume the
responsibility of operating and maintaining all works construeted 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.

v-9
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PROJECT COST ESTIMATE

Bagis 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 eguipment and services, shipping

expenge, and cost of services to be provided by the Republic of Senegal.,

The Contraetor'é senior field staff will consist of Five technical men,
one office manager, five drillers, and one consulting agricultural
econcmist. Home Office services will include geheral administration
and clerical work. It is assumed that one hydrogeologi;t and the five

drillers will be on singlé status as they will work continuogsly: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.

Field operating expenses include those items required to operate the Dakar
office, all field camp eguipment and faecilities, and subsistence costs

for the Senegalese drilling trainee sgtaff.

Fxploratory drilling and well construction costs include all eguipment,
materials and services reguired for the_ exploratory drilling and well
constructién Program. Most of the equijment and mgterials will be
purchased in the United States, however, somé of the materials such as

fuel, gravel and cement will be purchased in Senegel.

V- 10
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Technical eguipment and service costs- include the cost of all 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'specificatioﬁs for equipment

and materials required for the project, purchasing and inspectic::-n‘

s

Shipping expense includes the cost of shipping all egquipment and meteriels

reg_uired for the project fram the source of supply to Dakar.

The ccst .of services to be pi‘ovid.ed by the Republic of Senegal includes
the salaries of 20 drilling trainees and one liaison officer, cffice
facilities at Dekar, and warehouse and storage facilities in the vicinity

of Dakar.

Summary of Costs

Item - Descripbion Amount

I Contractor's Field Staff $ 662,300
I1 Contractor’s Local Staff - 77,900
III - Field Operating Expense 17,100
Iv Exploratory Drilling and Well Construction 602,200
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
W. N

V- 11
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Estimate of U.S. Dollaxr or Equivalent Dollar Costs

I. Contractor's Field Staff

Monthly Man

A. Field Personnel Salary Mos. Sub-Totals Totals
1. Project Manager $ 1,500 18 $ 27,000
2. Sr. Hydrogeologist 1,200 18 21,600
3. Engr. Hydrologist 1,200 18 21,600
k., Jr. Hydrogeologist 900 18 16,200
5., Office Manager Q00 18 16,200
6. Drilling Supt. 1,100 18 19,800
7. Drillers (5) 900 90 81,000
‘ 158 203,400 :
Overseas Differential - 15% 30,500 $ 233,900

B. Home.Office Personnel

1. Project Manager 1,500 Iy 6,000
2. Administration 500 18 9,000
3. Clerical and Miscellaneous 250 18 Lk, 500 19,500

C. Payroll Costs and Welfare Benefits

1. Field salaries ($203,400) x 20% 40,700
.2. Home Office salaries ($19,500) x 20% 3,900 43,400

D. Consulting Services

1. Agricultural EBeconomist
2 months @ $4,200 per month 8,100

V-~ 12
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E. Transportation (Including Return) Sub-Totels Totals

" 1. Personnel (Air)
5 families with 2 minor children
and-7 single status = Wi one-way

air fares @ $537 $ 23,600
2. Personnel effects (Air Freight)

2700 1bs. air freight @ $2.50/1b. 6,800
3. Household goods (Sea Freight) .

18,000 1bs. sea freight @ $1.25/1b. 22,500
k, Automobiles (Sea Freight)

1t automobiles @ $600 each 2,400

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

F. Housing and Subsistence

1. Tempo’ra.ry per diem - 26 individuals
@ $10/day for 4O days 10,k00

5 femilies @ $3200 /year 2l ,000
6 single status @ $2400/year - 21,600 .

2. Quarters

3¢ Utilities - 5 families @ $200/month 18,000
. 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 & preparabtion Expenses

26 individuals @ $50 each 1,300
2, Postage and cebles @ $100/month 1,800
3.' Miscellaneous supplies @ $50/month : 900 k,000
H. Overhead
1. Field salaries ($203,400) x 67% " 136,300
2, Home Office salaries ($13,500) x 75% 10,100 146,400
vV - 13
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I. Pee

IT. Contractor's local Staff

A, TField Personnel

ll

2.

Camp Manager
Cook

Cook Helper

Laborers (L)
Mechanic

Truck Driver (2)

B. Dakar Office Personnel

ll

2.

Secretary

Typist

Bockkeeper
Warehouseman

Asst. Warehougeman

Janitor

C. Welfare Benefits

46.75% of Saleries

g
7 W.

syl iz
Total Cost of Providing Project Persomnel $ 662,300 o
Monthly Man .
Salary Mos. Sub~-Totals Totals
$ Loo 18 $ T,200 ' °
ko 18 720
35 i8 630
30 T2 2,160 ¢
4oo 18 7,200
300 36 10,800 +28, 700
. @
325 18 5,850
300 18 5,#60 ®
150 18 2,700
350 18 6,300 _
200 18 3,600 ®
30 18 __5k0 2k, koo
2o
Total Cost of Contreactorts Local Staff $ 77,900
®
V- 1 )
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ITT. Field Operating Expense gub-Totals Totals

A, Daker Office

.l. Office space (To be provided by Senegal Government)
2. Eguipment $ 2,000

‘3. Utilities (To be provided by Senegel Governmment) -

4. Air conditioning units £3) 1,000
5. Expendable supplies - S00
6. (ables, postage, ete, C 900 $ 4,800

B. TField Camp Equipment

l, Office trailer 3,000
2. Generator 1,500
3. Air conditioner (1) . 300
h. 10 Tents @ $200 2,000
5. Furniture, bedding, & cooking equipment 1,500 8,300

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

2. BSenegalese Staflf, 2? men for 18 months ’ L.,000 4,000

.Total Pield Operating Expense . $ 17,100

TIV. Exploratory Drilling and Well Construction

A. Drilling Egquipment

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

2, Drill pipe, téols, spareé for Ttem 1. 25,000

3, Stardrili-Keystone 81 (or equal) 35,oooi}

J, Tools and accessories - 9,000 .
vV -15-
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A, Drilling Equipment (Continued) Sub-Totals Totals ¢
5. Welders (3) $ 6,000
6. TFElectrie 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
o
B. Transportation Equipment
1. Heavy duty truck and trailer (1) 29,000
2. Medium duty truck (1) 12,000 o
3. Pickup trucks (3) 10,000
4, Water truck (1) 13,000
5. Jeeps (3) 6,500 o
6. Station wagon (1) 3,000
T. Operation and maintenance 25,000 98,500
®
C. Consumable Drilling Materials
1. Bits 70 ;000
2. Drilling mud and chemicals 40,000
3. Welding rod 12,000 °
b, TFuel and -lubricants 30,500 152,500
D. Well Construction Materials (Production and L J
Piezometers)
1. Well casing ‘ 65,000
2. Well screen 28,500
. @
Vv - 16
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D. Well Construction Materials (Continued) Sub-Totals . Totals
3. Pump and motors, complete asgecmbly ‘
5 electric, 5 diesel $ 50,000
L, Pumps, hand, with column pipe (30) 7500
5. Gravel k,200 -
6. Cement 3,500 $ 155,700,

E. Local Project Serviées

l Equipment Rental (heavy du;cy) 3,000

2., Material Transportation 2,000

3. Material handling ) ) 1,500 6,500
Total Drilling and Well Construction Cost $ 602,200

Y. 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
kb, Rlectric logging k4,000 16,500

d. Home Oifice Project Services

1. Purchasing and Inspection . 42,000

-2, Specification preparation 2,500 4k, 500

Total Cost of Technical Equipment and Services $ 63,000

v - 1T
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VI. Shipping Expense. Bub-Totals Totals

A, Ocean Freight

1. ZEquipment $ 35,000
2. Well construction materials 20,000 & 55,000

B. Railroad Freight

1. GSame as Ttem A-1 and A-2 ) 10,000 ~ 10,000

G. Adr Freight

1, Equipment and water samples 3,000
2. Emergency supplies ' 5,000 8,000
$ 73,000
VII. Services Provided by Republic of Senegal
o ) Man
A. Personnel Salaries Rate Mos.
1. Drill Crew Trainees (20) 200 360 - 72,000
2. Liaison Officer (1) 450 18 8,100
3. Welfare benefits (46,75%) 37,500 117,500
B. Dakar Pacilities Rate -_M.E’E;
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

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

TOTAL ESTIMATED PROJECT COST $1,629,800

Vv - 18 .
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TECHNI.CAL. AND ECONOMIC SOUNINESS

The hydrogeologic research and water development objectives of the
project are based on a conslderable amount of previous reseﬁfch. The
aécompanying bibliography contains 315 references to previous studies
thaﬁ have provided the technical basis for preparing thg recommended
project and scope of services, Thé;e is, in fact,-a ?EEEEEEEEE—EEP
quﬂEEP hydrogeologic research end 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

previcus reports (192, 198, 204, 207) and were included in the originsl

proposal.

One of the primary factors that appears to have delayed the 1mplémepta—
fion af water devélopment projects is the very high cost of construct-
ing water wells. The cost of em@loying one cof the @wo major drilling
qcontractors in Senegal for exploratory drilling and constructing water
wells is approximgtely 3 to 5 times the cost of employing foreign drill-
ing contractors. For example, the cost of constructing a deep Meestrich-
tian well, such as the one at Taiba, is about $2%QJOOO. There is some
doubt that the proposed "Drilling Division" will be capable of econom-
ically undertaking large exploratory drilling and water developmen£
projects. However, if the objectives are sufficlently limited in scope,

the cost of administration should not he excessive.

v - 19
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The major cost items are related to accomplishing the research object-
ives of the project -~ providing basic hydrogeclogic 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 ineidentally in-
cludes five producing Maestrichtian wells, is only slightly in excess
of the cost .of consiructing the same number of Maestrichtian wells by

employing local contractors.

BENEFTTS

Tangible benefits resulting from the hydrogeclogic rengrch portion of
the project may not be realized for many years. The primary benefits
that would ultimately acerue from a successful research and explorstory
drilling progrsm in the Pout-Thiés area for the purpose of supplementing
Dakar's vater supply would be difficult to ascertain definitely at this
time. However, the magnitude of additional water reguirements for the
next 10 years are not excessive, and there should be little difficulty

in obtaining the additional water required.

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

livestock and respective water requirements in Central Senegal. The

i
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inventory includes some 28 large cepacity wells required to provide
water for municipal and livestock use and ebout 110 small capacity
village water supply wells. Since there is 1little marketing of live-
stock, it would be difficult to appraise the benefits which would
arise from providing additional webter, however, the primary benefits
of the village water supply prograsm are more apperent. Many of the
existing hand dug wells have ingufficient yields, are unsanitary and,
during summer months, yield very little water. The proposed project
does not attempt toprovide all villages with smsll capacity sanitary
wells, but rather to introduce & more reliable method.of providing a
dependable sanitary water supply. The cost of constructing these
wells by cable tool drilling is probably about egual to cost of tra-
ditionael 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

Yo minimizing this public health hezard.
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GEOLOGY

1 .+ . 1903 . . . Mission Ackermann, 1903-1904, Géologie du
Sénégal; ACKERMANN, E.; Gouvernement Général
de 1'Afrique Occidentale Frangaise, Saint
Louis, November 1903. Menuscript: 42 hand
written pages, 5 geologic sketch maps.
Library  B.R,G.M., Dekar

2 e s o o o s s o« Notice sur 1tétat actuel des connalssances
géologiques du Sénégal, d'aprés les quelques
renseignements trouvés en novembre 1903 &

" Saint Louis du Séndgal (I-ére partie);
ACKERMANN, E,, Gouvernement Général de 1°
Afrique Occidentale Frangaise, Service des
Mines, Dakar, November 1903, Manuscript:
10 hand written pages. Library B.R.G.M.,
Dakar

3 s s o« « s s » » Rapport préliminaire sur diverses guestions
examinées pendant les tournées de décembre
1903; ACKERMANN, E.; Couvernement Géndéral de
1'Afrigue Occidentale Frangaise, Service des
Mines, Dakar, December 1903, Manuscript: 5
hand written pages. Library B.R.G.M., Dakar

4 . « . 1204 ., . . Etudes géologiques sur la presqu’fle du Cap
Vert; ACKERMANN, E,; Gouvernement Géndral de
1tAfrigue Occidentale Frangaise, Service des
Mines, Dekar, July 190k. Menusecript: 2k
hand written pages, 4 sketch maps. Library
B.R.G.M,, Dakar

5 « o » 1805 ., ., . Les terrains des environs de Dakar; ACKERMANW,
B.; Gouvernement Général de 1!Afrique Occiden=-
tale Frangaise, Service des Mines, Saint
Louis, September 1905. Manuscript: 1k hand
written pages, 9 geologic gketch maps. Library
B,R.G.M,, Dekar

6 e o o s o s s o Sur les dépdis de 1'Focéne moyen du Sénégal.
CHAUTARD, J. Proc. Acad. Sci. Fr. Paris 1905

7 « + 1806 . . . Sur les roches volcaniques de la presqu'fle

du Cap Vert (Séndgal). CHAUTARD, J. Proec.
Acad. Sci. Fr. Paris 1906 .
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LI I 1913
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‘ e oo e 1926, ,

o . .-1928 .,

...1930..

000193110

ILes roches éruptives de la presqu'fle du
Cep Vert., CHAUTARD, J. Bull. Geol. Socc.

Fr., 1907

Observations concernant les calcaires du
Sénégal; HUBERT, H,; Gouvernement Général
de 1l'Afrique Occidentele Frangaise, Service

" des Mines, 1913, Manuscript: 4 pages, 2

sketches, 1 geographic map showing lime-
stone localities. Library B.«R.G.M. :
Dakar .

Observations relatives & des échantillons
provenant de la région de M'Bao; HUBERT,
H.; Gouvernement Général de l'Afrique
Occidentale Frangaise, Service des Mines,
1914k, Manuscript: 3 pages. Library
B.R.G.M,, Dakar

Carte gdologique de 1'Afrique Occidentale
Frangeise, Feuille no. 5, Dakar; HUBERT,
H.; Travaux Publics de 1'Afrigue Occiden-
tale Frangaise, 1926, Manuscript: 15 pp,

3 pages of bibliography. Library B.R.G.M.,
Dakar

Ftude des carottes du sondage de Ouskam;
SUESS, M.; Gouvernement Général de 1'Afri-
gue Occidentale Frangaise, Section des Mines,
Dakar, November 12, 1928, Manuscript: 3 pp.
Library B.R.G.M., Dakar

Note sur la géologie de Dakar; FAUCHEUX, P.;
Gouvernement Général de 1'Afrique Occiden~
tale Frangaise, Service des Mines, Dakar
1930, Manuscript: 2 pp. Library B.R.G.M.,
Dakaxr

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

Le modelé du Sénégal et de la Guinde., (Ob-
servations de E, de Martonne). GAUTIER E.F.
Bull, Ass, Géogr. Fr., no, 51, June 1931,
pp. T5-T9
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16 s+ +» » 1932 , . . Bibliographie géologique de 1l'Afrique Occi-
dentale Frangaise, FURON, R. Bull, Agence
gen. Col, Paris 1932, 280, pp. 1089-1119

17 « + o 193k , . . Bibliographie géologique de 1"Afrique Occi~
dentale Frangaise 1932~1933 (suite). FURON,
R. Bull. Agence gen. col., Paris 193k, 301,
PP. 517=528

18 e+ ¢+ ¢« s+ ¢ ¢« » « DRapport sommaire et croguis géologlgues pour
servir & l'établissement dfun millionidmme
du Sénégal; JACQUET, F.; Gouvernement Général
de 1'Afrique Oceidentale Frangalse, Service
Géologique, Dakar 1934, Manuseript: 3% pp.,

1 hydrographic diagram, 3 geologic sections,
Libraw B.Ro G‘OMC, Dakar

i9 + » « 1935 . . o Des grandes lignes géologiques des basins de
la Palémé et de la Geambie; NICKLES, M.;
Gouvernement Général de 1l'Afrique Occiden~
tale Frangaise, Service Géologlique, Dakar,
August 1935. Manuseripb: 27 pp. Library
BuRuG.M., Dakar

20 « » + 1936 , . . Carte géologique de Dakar., COMBIER, M.,
Bull, Com. Btudes Hist. Scient. AOF, Dakar,
1936, series B, no. 1, 39 pp.

21 e+ s+ + « « s+ o Sur l'8ge docéne inférieur des couches phos-
phatées du Sénégal. .JAOQUET, F. Proc.
Acad. Sci. Paris, January 27, 1936, vol. 202,
Pp. 335-337

22 e o s ¢ o s+ s + BSur l'éocéne moyen & Nummulites du Sénégal.
JACQUED, F. Proc., Acad. Sel., Paris, August
3: 1936; vol. 203: PP. 377‘379

23 4 ¢ 4 ¢ e« o« « Notice explicative de la Carte Géologique
de reconnaissance de 1'Afrique Occidentale
Frangaise au 1/1.000.000, Feuille Dakar-
Ouest; JACQUET, F., et NICKLES, M.; Gouverne~
ment Général de 1l!'Afrique Occidentale Fran-
geise, Service.des Mines, Dakar 1936, Manu-
script: 22 pp. Library B.R.G.M., Dakar

ol e » 1938 ., . . Peullle Tambacounda~Est au 1/500.000,
Netice explicative; NICKLES, M.; Gouverne~
ment Général de 1l'Afrique Occldentzle Fran-
gaise, Service des Mines, Dakar, July 1938.
Menuseript: 20 pp. Iibrary B.R.G.M,, Dakar -
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1939 « . .

1840 . . .
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Notice explicative de la Carte ($ologique
de recormaissance de 1l'Afrique Occidentale
Frengaise au 1/1,000.000, Feuille Dakear-
Est; NICKLES, M.; Gouvernement Géndral de
l'Afrique Occldentale Frangaise, Service
des Mines, Daker, July 1938. Manuscript:
26 pp. Library B.R.G.M., Dekar

Esqulese géologlique-de 1!'Afrigque Occlden-

tale Frapngaise, LEGOUX, P, Bull. Service
des Mines, AOF, Dekar 1939, 4, 134 pp., 1

geol. map

Ttinéraire de Dakar & Douala (Observations
géologiques et gdographiques aériennes),
LEGOUX, P, Pub. Bureau Etudes Géol. min.
col,, Paris 1940, 15, pp. 129.1h6

Rapport sur la constitution géologique de
la région de Cayar en vue de l!'établisse~
ment d'une usine thérmique, CLAUDE BOUCHE-
ROT; BESAIRIE, H,; Service Géologique de
1'Afrique Occidentale Frangaise, Dakar,
September 1942. Menuscript: 3pp., 2 geola-
gic maps, 1 plan of drill logs, 1l hydrogra-
Phic map, Library B.R.G.M., Dakar

Etude des échantillons recueillis au son-

dage de Lazsret; BESAIRIE, H.; Service des
Mines de l'Afrique Occidentale Frangaise,

Dakar, October 1942, Manuseript: 2 pp., 1

table. Library B.R.G.M., Dakar

Notlce explicative sur la feuille Dakar~
Est. Levés effectuss de 1933 & 1937 par MM.
¥. JACQUET -et M. NICKLES. Carte géologique
de reconnaissance au 1,000,000e. Anon.
Dir. Mines AOF, Dakar 1943, 34 p.

Notice explicative sur ls feuille Dgkar-
Ouest. Levés effectuds de-1931 & 1937 par
MM, F. JAGQUET, L. BAUD; E. de CHETELAT et
M. NICKLES. OCarte géologique de reconnais-
sance au 1,000.,000. Anon. Dir. Mines AOF,
Dakar 1943, 3% pp. bibl.
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32 s ¢ o o s s o « "Réflexions sur la minute de note de MM,
Corbeil, Nauny et Charbonnier sur la Pré-
histoire du Cap~-Vert"; ARNAUD, G.; Direc-
tion Générale des Travaux Publice, Direc-
tion des Mines, Dakar, June 1943, Manu~
geript: 9 p. Iibrary B.R.G.M,

33 * o s+ o s o » » Monegraphie géologique du Sénégal; BESATRIE,
H.; Service Géologique de l'Afrique Qcci=
dentale Frangalse, Dakar, August 1943.
Menusecript: 122 pp., maps: 2 geologic, 1
hydrographic, 1 phytogeogrephic; Ll drill
logs, 12 geologic sections, 1 stratigraphic
chart, 9 rocks analyses tables, 10 mineral
anelyses tables, 1 soil profile. Library
B.R.G.M., Dakar

3L . . . 1945 , ., . Les formations guaternaires et actuelles au
Sénégal. JOIRE, J. Iere Conf., inter.
Africenistes Ouest, 1945, p. 108

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

36 « ¢ s o o o o o« Rapport de tournée 1945; TESSIFR, F.; Gou-
- vernement Général de 1'Afrigue Occidentale,
Service des Mines, Dekar, 1945, Menuscript:
46 pp. + 6 paleontological plates, 1 loca-
tion meap, 1 topographic map, 11 geologic
sections, 1 geologic map, 3 tables., Library
B.R.G.M., Dakar

37 e « o 1946 , ., , Contribution 3 l'étude du Lutétien du Sénégal.
GORODISKTL, A, .et TESSIER, F. Proc. Acad.
Sei., Paris, February 11, 1946, vol. 222,
pp. L0O0O-LO2

38 e s s o o s s« Sur la situabion stratigraphique des gquart-
zites de Bakel (Sénégal). NICKLES, M. et
ROQUES, M. Proe. Acad. Seci, Fr, Paris, vol.
222, June 1946, pp. 1452-145k

39 s o « 1987 + . . Resumé des travaux gdologiques de M. Goro-
digki au cours des campagnes 19kh-L5 et
1945-46; GORODISKT, A.; Gouvernement Génw
éral de 1'Afrique Occidentale Frangaise,
Service des Mines, Dakar 1947, Manuscripb:
16 PP., 1 table, Library B.R.G.M., Dakar
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50 . .44+ .. Rapport de fin d'année 1946; TESSIER, F.;
Gouvernement Géndral de 1'Afrigue Occiden~
tale : Frangaise, Direction des Mines, Dakar,
May 1947. Manuscript: 35 pp., 1 location
map, 8 geologic sections, 5 drill logs, T
tables. Library B.R.G.M,, Dakar

b1 o o » 1948 ., . . Sur les acquisitions nouvelles de la GSole
ogie en Afrigue Occidentale Francaise depuis
19kO. ARNAUD, G. Proc. XVIII Int, Geol,
Congress, London 1948, Part XIV., Proceedings
of the Associgtion, African Geologicael Ser-
vicee, pp. 56=50

ho e s s s ¢+ o+ Une grande ligne de séparation stratigra-
phidque dans les séries intermédiaires plis-
sées du Sud-Est Sénégelais, SAGATZKY, J.
Proc, Acad, Sci. Paris, Seéptember 20, 1948,
vol, 227, pp. 596-598

L3 e o o 1OM9°, ., . Structure de la presqu'fle du Cap Vert, con-
stitution géologique., GORODISKT, A. TIFAN
(Institut Frangais d'Afrique Noire), Etudes
Sénégalaises, Dakar, 1949, 1, pp. 28-56,
2 fig.

bl «» s s s+« . Rapport de fin de campagne 1948-1949; RENAUD,
L.; Gouvernement Général de 1'Afrigue Occi~
dentele Frangaise, Direction des Mines, Dakar
October 1949, Manuscript: 6 pp., 3 geological
waps, Library B.R,G.M., Dakar

45 ¢ e« o o s:e +» « Le Paléoctne au Sénégal; TESSIER, F.; Gou~
vernement Général de 1'Afrique Occidentale
Frangaise, Service des Mines, Dakar 1949;
Manuscript: 3 pp.; Library B.R.G.M., Dakar

46 e ¢ + o s s « « "Rapport Géologique des années 19hT-48
(Région Dekar-Thids);" TESSIER, F.; Gouve
ernment Général de L'Afrique Ocecidental
Frangaise, Direction des Mines; Daker, Jan~
vary 1949, Manuscript: 56 pp., 1 index map,
T dlagrams, 18 drill logs, 5 geologic sec-
tions, 1 geologic map. Library B.R.G.M.,
Dakar

YT ¢ e e e s+ .+ . Le Paldocéne au Sénégal, TESSIER, F. Proc.

Geol. Soc. Fr,, Paris, June 13, 1949, 11,
Pp. 22T«=229
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48 e o » 1950 . ., . Géologle de massif Birrimien de Mako (Cercle
de la Haute Gambie, Sénégal); DEFOSSEZ, M.;
Gouvernement Général de 1'Afrique Occiden~
tele Frangaise, Service des Mines, Dakar,
October 1950; Manuscript: 9 pp., 1 geologic
map, 1 traverse mep; Library B.R.G,M., Dakar

kg *» + + ¢+ 0o o « Rapport de fin de campagné 1949-1950; RENAUD,
L.; Gouvernement Général de 1!'Afrique Occiden=-
tale Fréngaise, Service des Mines, Dakar,
October 1950; Manuseript: 16 pp., 2 geologic
mgpa, 1 geologic sketch map, 5 geologic sec-
tions, Librery B.R.G.M., Dekar

50 e o ¢+ s o » » Contribution & la stratigraphie et & la palé-
ontologie de la partie Ouest du Sénégal
(Crétacé et Tertiaire). TESSIER, F. Thesis,
Marseille, 1950, 577 pp., 75 fig., 40 plates,
2 geologic maps. Also Bulletin Direction des
Mines de 1'Afrique Occidentaele Frangaise,
Dakar 1952, no, 14, 2 vol.

51 e o ¢ ¢ « o s+ +» MAge des phosphates et des latéritoides phos=-
: phatés de l'ouest du plateau de Thids (Sénégal).
TESSIER, F. Proc. Acad. Sci. Paris, March 6,
1950, vol. 230, pp. 981-983

52 e » « 1951 . . . Séries et bassins sédimenteires de 1l'Afrique
Occidentale Francaise. ARCHAMBAULT, J.
BURGEAP, Neuilly (Seine), Report 135, May
1935, 2k pp., 1 plate, 1 mep

53 e « « » 5.+7 - Rapport géologique sur la Haute Gambie (Sénégal);
¥ DEFOSSEZ, M.; Gouvernement Gémnéral de l'Afrique.
Occidentale Frangaise, Direction des Mines, Dakar,
October 1951; Menuscript: 24 pp., meps: 1 index,
3 traverse, 2 geologic, 1 table, T microphoto-
graphs; Librery B.,R.G.M., Dakar

S e o e s o+ o o+ Nobice explicative de la Carte géologique du
Sénégal au 20,000 (Feuilles Ouckam et Dekar);
GORODISKL, A.; Gouvernement Générel de 1l'Afrique
Occldentale Frengaise, Direction des Mines,
Daker, Januvary 1951; Manuscript: TO pp., 2 geo-
logic sections, 16 tables; Library B.R.G.M.,
Dakar
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e o o s o s+ » o La géologie de 1'Ouest Sénégalais d'aprés
) ¥, Tessier, PELISSIER, P. Bull. Institut
Frangais d'Afrique Noire, Daker, July 1951,
vol. 13, 3, pp. 894=897 .;
e+ e« o o s o o« « Rapport géologique armuel 1950 (Séndgel); -
RENAUD, L.; Gouvernement Général de 1!
Afrique Oceidentele Frangaise, Direction
des Mines, Dakar, March 1951; Menuseript: '
15 pp.; Library B.R.G.M., Dakar

+ o » 1952 & » o Note sur les pegmatitoides de Gorée et de
1'Ile aux Serpents. COMBIER, M. Bull, Dir.
Mines, AOF, Dakar 1952, 10, pp. 99-108, 4 pl,

s+ » a s s o« ¢« o Notice explicative de la carte géologique |
de la presqu'fle du Cap Vert. 2 Cartes géo- @
logiques en couleurs au 20.000e (feuilles
Oudkem et Dakar). GORODISKT, A, Buil.
Direction des Mines, AOF, Dakar 1952, 10,

PpP. 5=5T, 2 pl.

s o ¢« s+ o o o o La carte géologique de 1'Afrique Occidentale L 2
Frengaise au 1/6.000.000, MARVIER, L. Proc. ,
Intern. Geol. Cong., A.S.G.A., I, 1952 (pub-
lished 1954), vol. 19, 20, pp. 67~68, map

e o oo o s o+ Notice itinéraire~excursion D-12. XIX Congrés |
Géologique International; TESSIER, F.; Direc~ L
tion des Mines et de la (€ologie de 1l'Afrigue
Occldentale Frangaise, Dakar 1952; Manuscript: :
31 Dpp., 2 itinerary m=ps, 3 geologic sections.
Library B.R.Ge.M., Dekar

+ + - 1953 . ., . Notice explicative de la carte géologique 4! ®
ensemble de L'Afrigue Occidentale Frangaise., |
MARVIER, L. DBull. Direction des Minés, AOF,
1953, 16, 104 p., 2 maps

e o« « 1954 . . . Sur la radicactivité des phosphates de lsg

région de Thits (Sénégal) . CAPDECOME, I.. ®
Proc. Aced. Sci. Paris, July 12, 1954, 239, .
pp. 288-250

s-s ¢ o o o« o o Argiles des gites phosphatés de la région de
Thiés (Sénégal). CAPDECOME, L. and KULBICKI,
G. Bull. Soc. Fr, Miner. Cristall., 1954, T7 ®
no. l-3, pp. 500-515, fig. table
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6l + s s ¢« s ¢ s+ Note sur les sondages mécaniques des deux
campagnes de prospection gdophysique dans
la presqu'fle du Cep Vert.; MARCHAND, J. S
Gouvernement Général de 1'Afrique Occiden~
tale Frangaise, Direction Fédérale des
Mines et de la Géologie, Dakar, Ociober
1954, Menuseript: 10 pp., 5 location maps
with seismic profiles, Ammex: 111 core logs,
2 location maps, Iibrary B.R.G.M., Dakar

65 e s s ¢ ¢ o o Alteration de dolérites de la presqu'fle
du Cap Vert (Sénégal) et du plateau de Labe
(Fouta-Djalon, Guinée frangaise), POUQUET,
J. Bull. Ass. Gdographes Fr. 1954, vol.
245-246, pp. 173-182

66 e« o+« « s o+ s+ Les sables cdtiers consolidés de ls région
de Yof (COté septentrionale de ld Presqu'ile
du Cap Vert) ~Sénégal. POUQUET, J. Proc,
Geol. Soc. Fr., 1954, vol. 1k, pp. 349~350

67 e o ¢« « o o s+ Notice explicative sur la feullle Thitsw
Ouest au 1/200.000. Carte géologique de
reconnaissence. TESSIER, F. Direction
Federale des Mines et de la Geologie, Dakar
1954, 82 pp., 5 plates, 1 geologic map :

68 ste o » o « « o+ Notice explicative sur la feullle Dakar-Est
' au 1/200,000. Carte géologique de reconnais-
sance, TESSTER, F. Direction Fédérale des
Mines et de la Géologie, Dakar 1954, 83 pp.,
9 plates, 1 geologic map

69 e« 4+ ¢ o ¢« ¢ o« » BEsquisse de stratigraphie du Quaternaire du
Sénégel et de la Mauritanie du Sud. TRICART,
J. et DUBOLS, J. Proc. Acad, Sci, Paris,
May 31, 1954, vol. 238, 22, pp. 2183-2185

T0 e » « 1955 . . . Précisions sur 1'Focdne inférieur et moyen du
Sénégal d'aprés des sondages récents. ABRARD,
R. et GORODISKI, A. Proc. Géol. Soc. Fr,
Paris, May 2, 1955, 8, pp. 162-165

TL * o o ¢ ¢ oo+ Contribution & l'étude de la stratigraphie du

' ’ Quaternaire de la Presqu'ile du Cap Vert.
RICHARD, R. Bull. Soc. Préhist. Fr, 1955,
vol. 52, 2, pp. B80=82
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‘T2 s » o 1958 . . . Observations nouvelles sur le Paldocéne du
Sénégal. CHABAGLAIN-DAUDEL, J. Proc.
Géol. Soc. Fr., Paris, November 3, 1958,
vol. 13, pp. 310-312

T3 e« ¢ s s » s o o« Contribubtion & 1'étude dcologique des cStes
rocheuses du Séndgal. BSOURIE; R. Mem,
Institut Frangais d'Afrique Nolre, Dakar,
38, 342 pp. (geology pp. 36~53)

Th e s « 1959 . . . Le Paléoctne dans 1'Ouest du Sénégal.
COHABAGLIAN-DAUDEL, J. Ann. Fac. Sci. Univer,
Daker, vol. L, 1959, pp. 133~185 (32 fig.)
bibl.

75 e ¢« ¢« s« ¢ s o o Données stratigraphiques récentes sur
1'Focene du Sénégal. - GORODISKI, A. et
ABRARD, R. Proc. Gol, Soc. fr., Paris,
1959, 6, Pp. 148149

76 e o o = 2 o o » L'évolution géomorphologique des bassins
du Sénégal et de la Haute Cambie - ses
rapports avec la prospection miniére;
MICHEL, P.; B.R.G.M., Dekar 1959, Mamu~
script: 48 pp., 5 plates. Amnex: 1 strati-
graphic teble, 4 profiles, 1 geomorphologic

~ map. Library B.R.G.M., Dakar

TT e o o-o s s+ o o Repport de mission au Soudan occidental et
dans le Sud Est du Séndgal. Fasclcule II:
(Dépots alluviaux et dynamique fluviale);
MICHEL, P.; Service de (Géclogie et de Pros-
pection Miniére, Dakar, September 1959.
Menuscript: T4 pp., 35 photographs, 6 geo-
morphologic meaps, 21 profiles, 1 sketch
mep, 1 locatlon 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~
seript: 89 pp., 16 geologic maps, Library
B.R.G.M., Dakar

T9 e s+ ¢« s+ s ¢ o » Etude des zones granitiques et birrimiennes
: de le région de Kédougou; BASSOT, J-P.;
Fédération du Meli. Ministére des Travaux
Publics, Transports et Télécommunications.
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 + + s s s s« » Ia gdologie de 1'Afrique., FURON, R, Payot
ed. Paris, 2nd edition, 1960 .

81 s » » a s + s « Nobte sur les formations cuirassées de la
région de Kédougou {mars-svril 1960); MICHEL,
P.; Fédération du Mali. Ministére des
Travaux Publics, Transports et Télécommunica-
tians. BeR.G.M., Dekar 1960. Manuscript:
22 pp., 3 diagrams, 9 photographs, 1 traverse
map, 3 geomorphologic maps; Liibrary B.R.G.M.,
Dakar

82 « ¢ e s o o s » Rapport de fin de mission Kayes-Kédougou
(1-12-59 a 15-6~60); WITSCHARD, F.; Fédéra-
.tion du Mali., WMinistére des Travaux Publies,
Transports et Téldcommunications. B.R.G.M,,
Dakar 1960. Manuseript: 25 pp., 1 location
gketch map, 1 geologlc sketch map, 6 tables,
1l geologic map. Library B.R.G.M., Dakar

83 . » » 1961 . . . Etude géologique du Sénégal oriental. Rap-
port de fin de campagne 1961; BASSOT, J-P.;
République du Sénégel, Ministére des Travaux
Publics, de 1l'Habitat et de 1'Urbanisme,
Service des Mines et de la Géologle; B.R.G.M.,
Dakar 196l; Manuseript: 34 pp., 1 table, 1
diagrsm. Annex: 1 structural map, 1 traverse
map, 1 geologic map; Library B.R.G.M., Dakar

SH « s e s s s s+ Mission Kayes-Kédougou. Region Yamoussa et
Saraya. Rapport provisoire de fin de campagne
1959~1960; BOIS, J.; Fédération du Mali,
Ministére des Travaux Publics, Transports et
Télécammunications; B.R.G.M., Dakar 1961;
Manuscript: 12 pp., 1 chart of concentrate
analyses; Library B.R.G.M., Dakar

85  « 4+ 4 s s 4« . Mission Sud Bakel., Campagne 1960-1961; BOIS,
J.; Républigue du Sénégal, Service des Mines
et de la Géologle, Ministere des Travaux
Publics, de l'Habitat et de 1'Urbanisme;
B.R.G.M., Dakar 1961; Manuscript: 40 pp., 1
location sketch map, 5 geologic sections, 1
geclogic map, 5 traverse maps, 1 chart of
concentrate analyses; Library B.R.G.M., Dakar
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Le Précambrien du Sud-Quest de la Mauritanie
et du Sénégal oriental. RENAUD, I.. Thesis.
D.,8c., Univ. Fac, Seci., Clermont-Ferrand,
137 pp., 11 pl, 12 amnex. Also Memoires of
B.R.G.M., no. 5, 1961

Mission Sud-Falémé. Rapport de fin de mission
(novembre 1960 a Juin 1961); WITSCHARD, F.;
République du Sénégal, Ministére des Travaux
Publics, de 1l'Habitat et de 1l'Urbanisme,
Service des Mines et de la Géologie. B.R.G.M.,
Dakar 1961; Manuscript: 3% pp.; 1 mineral
table, 1 diagram, Annex: 1 tectonic map, 1
traverse map, 1 geologic map, 1 geographic
mep; Library B.R.G.M., Dakar

Carte Géologique du Sénégal; Anon.; République
du Sénégal, Ministére des Travaux Publics,

de l'Habitat et de 1l'Urbanisme, Service des
Mines et de la Géologie. B.R.G.,M. 1962; 36
DP., 4 geological maps 1/500.000

Missjion Ouest=Saraya. Rapport de fin de cam~
pagne 1962; BOIS, J.; Républigue du Sénégal,
Ministére des Travaux Publics, de 1l'Habitat
et de 1'Urbanisme, Service des Mines et de la
Géologie; B.R.G.M., Dakar 1962~-A 30; Manu~
script: 32 pp., 2 location maps, 3 traverse
maps, 3 prospecting maps, 2 geologic maps;
Library B.R.G.M,, Dakar

Rapport de fin de campagne 1962 sur 1'étude
géologigue du Continental Terminal du Ferlo;
DIENG, M.; B.R.G.M., Centre d'études géologi-~
ques de Dakar, 1962-A 23; Manuscript: 20 pp.,
9 geologic sectioms, 1 geologic map, 1 expo-
sure map, 1 well location map, 1’ '.Lsopach map
Library B.R.G.M., Dakar

Mission Sud-Falémé, Repport de fin de cam~
pagne 1961; GRAVESTEIJN, J.; Républigue du
Sénégal, Ministére des Travaux Publics s de
l'Habitat et de-1'Urbanisme, Service des Mines
et de la Géologie; B,R.G.M., Dakar 1962; Menu-
script: 32 pp., 1 location map, 2 tables,
Annex T -~ Specilal report on geochemical pros-
pecting, 14 pp. Annex II - Special report on
alluvial prospecting, 15 pp. Amnex IIT -~ 14
geochemical maps, 1 traverse map, 2 geologic
maps, 10 location meps, 1 topographic profile,
5 mineral content tables, 80 trench sections,
9 mineral analyses, Library B.R.G.M., Dakar

The Ralph M. Parsons C‘ompan}} [ Engineers o Constructors | Los Angeles « New



P
[

JiIET

%

92 o ¢ s s o s o o Mission Ouassa- Sud Falémé (Rapport de fin
de Campagne 1961-1962); GRAVESTEIJN, J.;
République du Sénégal, Ministére des
Travaux Publics, de 1'Hsbitat et de 1'Urban-
isme, Service des Mines et de la @éologie;
By,R.G.M., Dakar 1962-A 32; Manuscript: 60
Pp.; 2 location maps, 16 photographs, 4
tables, 6 geochemical graphs. Amexi L0
separate geological, geochemical, location
maps and tables; Library B.R.G.M., Dakar

93 ¢ « ¢« s ¢+ + + +» Formes de corrosion littorale dans les roches
volcaniques, particulierement & Madagascar
et au Cap Vert (Sénégal). GUILCHER, A.;
BERTHOLS, L.; BATTISTINI, R. Cahiers Océanogr,
Fr. vol. 1%, 4, pp. 208-240, 1962; 1 fig., 1
pl., b maps (English abstract)

gk v+« » « « « o+ Etude géomorphologique des sondages dans les
formations cuirasséesg de la région de
Kédougou; MICHEL:, P.; B.R.G.M., Dakar 1962-A
5; Manuscript: 56 pp.; 4 location maps, 32
drill Jogs, 11 geologic sections; Idbrary
B.R.G.M,., Dakar

95 .+ e s« 4. .. Mission Est Saraya. Rapport de fin de cam-
) pagne 1962; WITSCHARD, F.; République du
Sénégal, Ministére des Travaux Publics, de
- L'Habitat et de 1'Urbanisme, Service des
Mines et de la Géologle, B.R.G.M., Dekar
1962-A 26; Menuscript: 64 pp.; 1 location
sketch map, 3 tebles, 11 graphs. Ammex: 1
Jocation map, 1 exposure map, 1l geologic
map, 1 mineral occurrence map. Idbrary
B.R.G.M., Dekar

96 « « + 1963 . ., . Note complémentaire & 1'étude de la sédimen-
tation phosphatée du Sénégal; CHINO, A.;
B.R.G.M., Dakar 1963-A 3; Marnuscript: 5 pp.;
Library B.R.G.M., Dakar

97 * o s+ v + « « + Quelques précisions sur la série stratigraph-
ique Tertiaire du bassin Sénégalais; CHINO,
A.; B.R.G.M., Dakar 1963~A 5; Manuscript:
10 pp.; Library B.R.G.M., Dakar

98 + » » s o s + o The gtratigraphic history of Africa south of

the Sahara., HAUGHTON, S«He Ollver and Boyd,
London, 365 pp., 45 maps
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99 . . . 1046 . . . Reconnaissance par prospection électrigue
de la région Rufisque-~Pout=Dias. Alimenta-
tion en eau de la ville de Dekar. COMPAGNIE
GENERALE DE GEOFHYSIQUE. Archives Dir.
Mines, AOF, Dakar, October 1946, 21 pp.,

1 snnex: 6 plates, 1 map

100 v ¢ o « s« s+ o« « EBEtude par prospection électrique des sables
aquif¥res de la presqu'ile du Cap Vert.
Alimentation en eau de la ville de Dakar,
COMPAGNTE GENERALE DE GEOPHYSIGQUE. Archives
Dir, Mines, AOF, Dakar, October 1946, 4T pp.,
T fig., 1 annex

101 .. . 1948 , . . La prospection électrique appliquée aux re-
charges hydrologiques dans la presqu'lle du
Cap Vert (A0). BREUSSE, J-J, Proe. 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. T7-91, 4 fig.,
1 map

102 . . . 1953 . . . Complément d'étude gdophysique dans la région
de Sébikotane~Pout. COMPAGNIE GENERALE DE
GECPHYSIGQUE., Archives Serv. Hydraulique,
Dakar 1953

103 . . . 1957 « . . Btude par prospection électrique dans la
région des Niayes (Sénégal). COMPAGNIE GENERALE
DE GEOPHYSIQUE. Archives Dir. Fed. Mines and
Geologle AOF, Dakar, February 1957, 18 pp.,
T figs., 2 maps

0 ., ¢ ¢ e s s« o Application des méthodes géophysiques au
probléme de la "zone stérile."” Exemple de
la région Goudiri-Kidira (Séndégal). COMPAGNIE
GENERALE DE GEOPHYSIQUE. Archives Dir, Fed.
Mines and Géologie, Dakar, AOF, June 1957,
> pPps, 1 pl., T fig.

105 . .-+ 1958 . . . Reconnaissances hydrologiques et structur-
ales par sondages électriques au Sénégal, en
Mauritanie et en Casamance., COMPAGNIE
GENERALF DFE GEOPHYSIQUE. Archives Dir, Fed.
Mines and Geologie, AOF, Dakar, September
1958, 47 pp., 1 fig., 1 annex: pletes
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106 4 4« 4 4 » o o Différenciation d'eaux saldes et d'eaux
douces dans les sables homogénes. Re=
cherches hydrologigues dans la région des
dunes de Dakar. POLDINI, E. Les Méthodes
de la Compagnie Générale de Géophysique,
50 rue Fabert, Paris VIL., 1958

10T . . « 1959 . . . Mesures gravimétriques et . magnétiques en
Afrigue occidentale de 1956 a 1958,
CENTRE GEOFHYSIQUE M'BOUR., Publ. Centre
Geoph. M'Bour, Senegal 1959, 60 pps, bibl.,
13 fig., 2 annex

108 ... 1961 . . . Observations magnétiques faites & 1'obser=
: vatoire de M'Bour en 1956 (0.R.S5.T.0,M,)
REMIOT, R. Ann. Inst. Phys., Globe, Paris,
vol, 30 (1960), pp. 59=TT, 1961

109 . . . 1962 , . . Elements apportds par la gravimétrie & la
connaissance de la tectonique profonde du
Sénégal, BLOT, C.; CRENN, Y., RECHENMANN,
J. Proc. Acad, Seci, Fr., Paris, vol. 25k,
6, pp. 1131-1133, 1 fig.

130 &« ¢ s « 4 o« o + Etude magnétique et radiométrigue adro-
portée, Région de Kédougou. COMPAGNIE
GENERALE DE GECPHYSIQUE 50, rue Fabert,
Paris VII. Menuscript: 88 pp., annex:
commentaries, 5 geophysical maps, 1 loca-
tion map, 1 interpretation map, 1962

111 . . . 1963 ., . . Etude par prospection électrique au pied
de la falaise de Thies., 24 janvier-24 mars.
COMPAGNIE GENERALE DE GEOPHYSIQUE. Travaux
Publics du Cap Vert, Compagnie Générale des
Baux du Sénégal. Dakar, June 1963, Manu~
script: 10 pp., 2 geophysical maps, 3 graphs

112 . . .« 4 ¢ s+ » Complément &!'étude électrigue dans la
région de Pantior. 3-24 avril 1963. COM-
PAGNIE GENERALE DE GEOPHYSIQUE. Travaux
Publics du Cap Vert, Compagnie Generale des
Baux du Sénégal.. Dakar, June 1963. Manu~
script: 12 pp., 1 geophysical map, 1 geologic
map, 5 geologic sections
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1936 . .
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9k , ., .

o8k , , .

1949 . . .

(Gisements- fossiliferes du Sénéeal: JACQRUET,
F.; Gouvernement Général de Ll'Afrigue
Ocecidentale Frangaise, Serviece des Mines,
Dakar 1935; Manuscript: 60 bound cerds;
Library B.R.G.M., Dakar

La position stratigraphique de Nummulities
Heeri dans l'Eocéne du Sénégal. JACQUET,

F, Proc. Geol. Soc. Fr., Paris, December T,
1936, vol..lT, pp. 267-268

Les Nummulites de 1'Eocéne moyen du Sénégal.
JACQUET, F. et FLANDRIN, J. Bull. Geol.
Soc. Pr., Paris 1936, 5th series, vol. 6,
pp. 363-373

Les Echiniddés fossiles du Sénégal. JACQUET,
¥, et LAMBERT, J. Bull. Geol. Soc. Fr.,
Paris 1936, 5th series, vol. 6, pp. 339-361,
3 pl., 1 fig.

Découverte de Nummulites & Dakar (Sénégal).
FURON, R. Proc. Geol. Soc. Fr,, Paris,
November 16, 1942, 1k, pp. 173-17h

Bibliographie paléontologique du Sénégal;
JACQUET, F.; Gouvernement Général de
1l'Afrigue Occidentale Francgaise, Service
des Mineg, Dakar 194L, Manuscript: 10
bound cards. Library B.R.G.M,, Dakar

Teasieria, nouveau genre d'Echinidés du
Maestrichtien du Sénégal - Tessiera Séné~
galensis, sp. nov. COLLIGNON, M. Bull.
Geol. Soc, Fr., Paris 1949, 5th series, vol.
XIX, fasc. 1-2-3, pp. 263-268, 2 fig.

. Contribution & l'étude du Quaternaire du

Sénégal. Sur un glsewment de mollusgues
Pleistocénes & l'Anse Bernard, prés de
Dakar., PAULUS, M, Bull. Soc, Linn, Prove~
ence, 1949, vol, 17, pp. 17-20

Ammonites nouvelles du Maestrichtien du
Séndgal. TESSIER, F. et SORNAY, J. 3Bull,
Geol. Soc. Fr., Paris 1949, 5th series, 19,
pp. 245-249, 1 plate, 1 fig.
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122 ., . . 195 . . . Note sur les Polypiers du Sénégal; ALLOTTEAU,
J.; Gouvernement Général de 1l'Afrigue Occi~
dentale Frangaise, Service des Mines, Dakar
1950; Manuscript: 9 pp., 1 plate, 1 diagram;
Library B.R.G.M., Dakar

123 . . ¢« ¢ « + o« » Btude sur les Ostreidae du Nummulitigue du
Sénégal, GORODISKI, A. Bull. Geol. Soc.
Fr., Paris 1950, 5th series, vol. XX, T~8-9,
pP. 353-3T4

2 ., . ... .. BEtude systématique de la microfaune des for-
mations sédimentaires du Sénégal; LYS, M.;
Institut Frangais du Petrole, Paris 1950.

3 manuscripts: Samples 1261~-1293, 21 pp., a
Samples 1353-1387, 9 pp., Samples 1623-2490,

19 pp.; Library B.R.G.M., Dakar

125 . . 1951 . . . Au sujet de quelques Cassiduloida (oursins
irréguliers) de 1l'Eoctne moyen du Sénégal.
GORCDISKT, A. Bull, Mus, Hist. Nat., Paris,
April 1951, 2nd series, vol. 23, pp. 322-330,
1 plate

126 . 4 v 4 « « « » Btude des Mollusques Quaternaires de 1l'Anse
Bernard, Daker (Sénégal). PAULUS, M. Bull.
Mus. Hist. Nat., Marseille 1951, vol. IT,
pp. 85-96

127 ., . 1952 . . . Note sur les Polypiers du Sénégal. ALLOITEAU,
J. Bull. Dir. Mines AOF, Dakar 1952, 14, vol.
11, pp. 581-588, 1 pl. '

128 . . ,1953 . . . Premiére ddcouverte de Maymiféres dans le
Pertiaire (Tarbétien) du Sénégal. GORODISKI,
A, et LAVQCAT, R, Proc. Geol. Soc. Fr.,
Paris 1953, no. 15-16, pp. 315-31T -

129 . ., . 1954 . . ., Lies Nummulites cordeldes du Sénégal occidental,
CIZANCOURT, M, et CUVIILIER, J. Proc. Geol.
Soc, Fr., Paris, April 5, 1954, T, pp. 130-133,
:E'ig .

130 ¢« = v o o » +» » Gissement fossilifére nouveau du Crétacé supé-
rieur du Sénégal. TESSIER, F. Proc, Geol.
Soc. Fr., Paris, January 18, 1954, 2, pp.
25-27
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132 . . . 1956 . . .

133 4 o & 1959 « o &
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136 4 4 o = o o o &

137 o' o 1961 . . .
HYDROLOGY - METEOROLOGY

13é . . o 1004 ., ..,
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Décapodes nouveaux de la partie Ouest du
Sénégal., TESSIER, F. et REMY J-~M, Bull.
Geol. Soc., Pr., Paris 1954, 6th series,
b, 3, pp. 185-191, 1 fig., 1 plate

Discocyclina Sénégalensis nov. sp. du
Iutétien du Sénégal. ABRARD, R. Bull.
GeOl. SOC- Fr-, Paris 1956, 1"3

Sur les Décapodes Eocdénes du Sénégal Cccil-

dental. GORODISKT, A. et REMY, J-M. Bull.
Soc. Géol. Fr., Paris, Tth series, I, 1959,

pp. 315-319

Echinides docénes du Sénégal. GORODISKT,
A, et ROMAN, J. BServ. Géol. et Prosp.
Mini&re, AOF, Dakar, Note no. 3, 1959,
Ol pp., plates

Termitidres fossiles dans une latérite de
Dakar (Sénégal). Remarques sur les struc
tures latéritiques., TESSIER, F. Annals
Faculty of Science, Dakar 1959, %, pp. 91~
132, 12 fig. 5 pl. .

La latérite du Cap Manuel & Dakar et ses
termitiéres fossiles. TESSIER, F. Proc.
Acad, Sci. Paris, June 8, 1959, vol. 248,
PP. 3330-3332

La flore des calcaires de Rufisque~Bargny
(Environs de Dakar, Sénégal). ADAM, J-G.
Bull. Inst. ¥r. Afr. noire Ser, B., vol.
21, ¥. pp. 1160-1176, 3 fig. 1961

Profondeurs d'une série de puits aux en-
virons de Thiés; ACKERMANN, E.; Gouverne-
ment Général de l'Afrigue Occidentale -~
Francaise, Service des Mines, Dakar,
July 1904k, Manuscript: 2 hand written
pages, 1 table, 1 sketch map location
wells, Library B.R.GeM., Dakar

’
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« «» » 1929 . . .

-193l-ou

« 1932 . . .

. - Btudes géologiques et hydrogéclogiques dans

la région de Cambérdne (Presqu'fle du Cap
Vert, Sénégal): HUBERT, H.; Gouvernement
Général de l'Afrique Occidentale Frangaise,
Inspection Générale des Travaux Publics,
Dakar 191hk, Manuscript: 78 pp., 11 illus-
trations, 11 tableaux. 3 annex: a) Fiches
relatives & la réglon Thiaroye-~ Thiés, b)
Puits de Dakar, c) Etudes préliminaires
nouvelles, 8 geologic and hydrologic maps.
Library B.R.G.M., Dakar

Le probléme de l'eaun an Sénégal; BANCAL,
P,.; Direction (énérale des Travaux Publics
de 1l'Afrigue Occidentale Frangaise, Dakar
1923. Manuscript: only lst part, 16 p.
Library B.R.G,M., Dakar

Rapport sur la tournée d!'études & Sangalcam

du 1 au 28 juin 1928; BOIKOWSKY, M.; Gouverne-

ment Général de l!Afrique Occidentale Frane-
gaise, Section Mines, 1928, Manuscript: 32
p., 6 tables, 15 water analyses, 3 graphs,
1l geographic map, 1 geologic section, 25
core-logs, 3 ground water table meps, accom-
panied by comment by Director of Mines.
Libra-ry BoR.G’oMo, Dakar

Création d'un nouveau centre de captage pour
l'alimentation en eau de la ville de Dakar;
MAAF, M.; Gouvernement Général de 1l!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. ULibrary B.R.G.M.,
Dakaxr-

Alimentation en eau des populations indig-
énes - Forage de puits sur travaux d'emprunt;
MINQT; Service des Travaux Publics et des
Mines, Saint-Louis, November 1931, Menuscript:
17 pps, 4 tables, 1 graphic. Library
B.R.G.M,, Dakar

Note sur l'eau salée du Sondage du point B
(Hann) Dakar; FAUCHEUX, P.; Gouvernement
Général de l'Afrique Occidentale Frangaise,
Section des Mines, Dekar, March 1932, Manu-
seript: 4 pp., 1 diagrem, 2 sketches,
Library B.R.G.M., Dakar
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s .. . 1935 Sur les eau souterraines comnues ou prob-
ables & Foundiougne; JACQUET, F.; Gouv~

ernement Général de l'Afrigue Occldentale
Frangalse, Service des Mines, Dakar 1935.

Menuscript: 3 pp., Library B.R.G.M., Dakar

e .. . 1936 Note sur l'alimentation en eau du groupe
William Ponty & Sébikotene; JACQUET, F.;
Inspection Générale des Travaux Publics,
Service des Mines, Dakar 1936, Menuscript:
b pp., 1 geographic mep, 2 geologic sec~
tions, 4 water analyses. Library B.R.G.M.,
Dakaxr .

U7 . . . 1938 . . . Sur L'hydrologie profonde du Djolof et du
Sine Ssloum. JACQUET, ¥, Bull. Service
des Mines, AOF, Dekar 1938, 1, pg. 12-18,
b tig,

W8 .. . 1942 , . . "Notes hydrogéologiques sur Dakar et sa
région," BAUD, L.; Gouvernement Général de,
1'Afrigue Occidentale Frangaise, Inspection
Générale des Travaux Publics, Service des
Mines, Dakar, March 1947. Manuseript: 17
PP., 6 geologic sections, 1 location mep,
35 drill logs. Library B.R.G.M,, Dakar

49 .+ 4 ¢« o « o o« Notes hydrogéologiques sur le Sénégel et
o la Maurltanie; BAUD, L.; Gouvernement
Général- de l'Afrigue Occidentale Frangaise,
Service des Mines, Dakar, April 1942,
Manuscript: 63 pp., location map of drill
- holes, 2 tables, many drill logs. ILibrary
B.R.G.M., Dakar

150 ¢ ¢« ¢ + « « « » Problémes hydrogéologiques au Sénégal;
BESATRIE, H.: Service des Mines de l!'Afrique
Occidentale Frazgaise, Dekar,.September 1942,
Manuscript: 10 pp. Library B.R.G.M., Dakar

151 & ¢ ¢« s« 4 o « o Note préliminaire su sujet des recherches
d'eau & Dakar; BESATRTE, H.; Service des
Mines de 1'Afrique Occidentale Frangaise,
Dakar, September 1942, Manuscript: 3 pp.
Iibrary B.R.G.M., Dakar :
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152 4 v 4 o « « « « Un programme dtétude de la presqu’'lle du
Cap Vert; BESATRTE, H.; Service des Mines
de 1!Afrique Occldentale Frangaise, Dakar,
October 1942, Manuscript: 2 pp.; Library
B.R.G.M,, Dakar

153 . . . 1943 . . . Notes sur 1lthydrologie de la presqu'fle du
Cep Vert; ARNAUD, G.; Direction Générale
des Traveux Publics, Direction des Mines,
Dakar, July-1943. Menuscript: 24 pp., 1
geologic map, 3 geologic sections, 2 loca-
tions map, 1 water table map, 2 tables, 1
precipitation chart. Library B.R.G.M.,
Dakar

154 . . . 194 ., . . Note sur lthydrogéologie de la région de
Dakar; ARNAUD, G.; Gouvernement (énéral
de 1'Afrique Occidentale Frangaise, Service
* des Mines, Dakar 194k, Manuscript: 12 pp.,
3 tables. Library B.R.G.M., Dekar

155 + o« ¢ o o ¢ « » Hydrologie des terres neuves du Siné-Saloum;
ARNAUD, G.; Gouvernement Général de 1!
Afrique Occldentale Frangaise, Direction
des Mines, Dakar, September 194k, Manu~
seript: 4 pp., 3 tables. Library B.R.G.M.,
Dakar -

156 + 4 o« + o+ « » « L'alimentation en eau de la ville de Dakar;
MURARD, R.; Gouvernement Général de 1!
Afrique Occldentale, Servicée 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. Library
B.R.G.M., Dakar

157- « » - 1945 , . . Note sur le rapport Maurel concernant le
probléme de l'eau au Sénégal; ARNAUD, G.;
Direction Générale des Traveux Publics -
Service des Mines, Dakar, January 1945.
Manuseript: 5 pp. Library B.R.G.M., Dakar

156 . . . 1946 . . . Sur l'existence d'un niveau Maestrichtien
: au Sénégel. TESSIER, F. Proc. Acad. Sci.,
Paris, February 25, 1946, vol. 222, pp.
505-506 '
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159 « « &+ « o« « +» « Hydrogéologie du Massif de N'Dias et de
ses gbords; TESSIER, F.; Gouvernement
Général de 1'Afrique Occidentale, Direc-
tim 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 Kéllé; ARNAUD, G.; Gouv-
ernement General de 1'Afrique Qccidentale
Frangaise, Service des Mines, Dakar, June
1947. Manuscript: 2 pp. Library B.R.G.M.,
Dakar

161 v « ¢« + « ¢« « » Les eaux souterraines de la région de
Kaolack; ROURE, J.; Gouvernement Général
de 1l'Afrique Occidentale -Frangaise =~
Service des Mines, Dakar, Septembre ighT.
Manuscript: 28 pp., 1 location map of
wells, accompsanied by: T page list of vil-
lages, 48 pages 1ist of wells with data.
Library B.R.G.M., Dekar

162 , . .1950 . . . Le probléme de l'eau au Sénégal. BRASSEUR,
3. Rev. Inter., Bot, appl. Agric, Trop.
France 1950, 333~334, pp. 405-h08. Also
Etudes Sénégalaises, IFAN, Seint-Louis,
1952, no. 4, 97 pp., bibl.

163 . . . 195L . . . Note sur la prespection des nappes profondes
' a 1'Est de Dakar. ARCHAMBAULT, J. BURGEAP,
Neuilly (Seine), Report 134, March 1951,
12 pp., 1 pl.

6 .. .... .. Rapport sur le sondage de Sangalcam (Sénégal);
ELLOUARD, P.; Gouvernement Général de 1!
Afrique Occidentale Frangaise, Direction
des Mines, Dakar, September 1951; Manu-
script: T pp., 1 location map, 1 chemical
graph. Library B.R.G.M., Dakar

165- 4 « o+ » s « o « Exploration des eaux souterraines contenues
’ ’ dans 1'étage Maestrichtien aux environs de

Dakar; TESSIER, F.; Gouvernement Général de
1'Afrique Oceidentale Frengaise, 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., Dekar
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166 . ... .. .. Note sur la nappe aquifére paléocdne dans
la région de Sébikotane (Sénégal); TESSIER,
F.; Qouvernement Général de 1l'Afrique Occi-
dentale Frangaise, Direction des Mines,
Dakar, March 1951; Manuscript:. 2 pp., 2
geologic sections, 1. location map. Library
B.R.G.M., Dakar

167 + + « 1952 . . . Note sur l'hydrologie de la région de Dakar.
ARNAUD, G. Bull. Dir. Mines, AOF, Dakar
1952, 10, pp. 61-7h, 2 pl.

68 .. ... ... Alimentation du Paléocdne de Sébikotane par
les terrains aquiféres du Tertiaire indif-
ferencié (Sénégal); BENSE, C.; Direction
Fédérale des Mines et de la Géologie, Dakar,
September 1952; Manuscript: 21 pp., 2 tables,
5 graphs, 2 diagrams; amnex: 4 sections, T
hydrologic maps. Library B,R.G.M., Dakar

169 4« « « « « « « « Esquisse des conditions hydrologiques du
platean continental du Cap-Vert & la Gambie.
Température et salinités. BERRIT, J.R.
Pull. Inst. Fr. Afr. Noire, 1952, ih, 3,
PP. T35-61, 9 fig.

170 « 4 o+ « « « « « Rapport de fin de sondege (Sébikotane kilo-
métre 38, 9 Route Dzkar-Thids); TESSIER, F.;
Direction des Mines de 1l'Afrique Occidentale
Frangaise, Dakar 1952. Manuscript: 13 pp.,
1 location map, 1 drill log, 6 tebles, 3
graphs. Library B.R.G.M., Dakar

7L &« 4 « ¢+ &« « » « Note sur l'alimentation en eau du Paléocéne
dans le compartiment de Sébikotane; TESSIER,
F.; Direction des Mines de 1l'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 Paléoctne de Sébikotane); TESSIER,
F,.; Direction Fédérale des Mines et de la
(Géologie, Dakar, December 1952, Manuscript:
T PpP., 1 location map, 5 geologic sections.
Library B.R.G.M,, Dakar
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173 ¢ 4 ¢ o o o« » » Alimentation en eau de la Pointe de Sangomar;
TESSIER, F.; Direction Fédérale des Mines et
de la Géologie, Dakar, December 19523 Manu~
seript: 9 pp., 1 location msp, 1 geologic
section, 5 diagrams, 2 tables, 1 layout plan,
1 topographic map. Library B.R.G.M., Dakar

it . . . 1953 . . . Hydrogéologie de la région de Sébikotane;
DEGALLIER, R. et MARCHAND, J.; Direction
Fédérale des Mines et de 1a Géologie, Dakar
1953, Manuseript: 44 pp., Annex: 27 electric
logs, 20 chemical analyses, 12 graphs, 28
well logs. Library B.R.G.M., Dakar

1T5 4 ¢ o o o o » « DLialimentation en eau de la ville de Dakar.
GAYET, J. Travaux, Paris, 220, pp. 95-98,
February 1953

176 . . . 1954 . . . Données hydrogéologiques pour 1'alimentation
en eau de Dakar, ARCHAMBAULT, J. Arch.,
Serv., Hydraulique ACF, Dakar. Report
BURGEAP 157, 195k

1TT o o o & o « » « Hydrogéologie du Ferlo septentrional;

DEGALLIFR, R.; Gouvernement Général de 1'
Afrigue Qccidentale Frangaise, Direction
Fédérale des Mines et de la Géologie, Dakar,
April 1954, Manuscript: 31 pp., T tables,
Annex: 1 geologic section, 18 well logs, 15
tables, 13 chemical analyses maps. Library
B.R.G.M., Dakar E

I8 +« + .+« .« .. . Hydrogéologie de la nappe Maestrichtienne
du Sénégal; DBEGALLIER, R.; Gouvernement
Général de 1'Afrique Occidentale Frangaise,
Direction Fédérale des Mines et de 1a
Géologie, Dakar, May 195k, Manuscript: 2k
PP., 2 geologic sections, Annex: 8 geophysic
logs, 16 water composition graphs, 2 struce
tural contour maps, 2 chemical composition
maps, 8 geologic sections. Library B.R.G.M.,
Dakar

1T9 4 o o o o « « « Hydrogéologie dans la région de Sébikotane.
- DEGALLTER, R, and MARCHAND, J. Annual Report
1953, Serv. Géol. AOF, Direction Fédérale
des Mines et de la Géologie, Dakar 195k,

pp. 59-T1
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180 . . .195 . . ., Hydrogéologie Sénégalaise. DEGALLIER, R.
Annual Report 1954, Serv. Géol. AOF. Direcs
tion Fédérale des Mines et de la Géologle
AOF, Dakar 1955, pp. 4l-46

18 ... ¢« .« Etude hydrogdologique complémentaire dans
1la région de Sébikotane; DEGALLIER, R.;
Gouvernement Général de 1'Afrique Occiden~
tale Frangelse, Directlon Fédérale des
Mines et de-la -Géologie, Dekar, April 1955,
Menuscript: 27 pp., 10 chemlcal analysis
graphs, 1 hydrologic map, 1 chart, 1 chem-
ical analysis map, 1 chemical analysis
block diagram, Library B,R.G.M., Dakar

182 . 4 4 4 o s« » Hydrogéologie de la région de Taiba prés
de Tivouane; DEGALLIER, R.; Gouvernement
Général de L'Afrigue Occidentale Frangaise,
Direction Fédérale 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, 1 structural contour
map. Libraxy B,R.G.M,, Dakar

183 . . . 195 . . . Hydrogéologie de la Teuille Louga au 200.000e;
. . DEGALLIER, R.; Gouvernement Général de 1'
Afrigue Occldentale Frangaise, Direction
Fédérale des Mines et de la Géologie, Dakar,
June 1956, Manuscript: 10 pp., 2 geologic
maps, 3 hydrologic maps, Library B.R.G.M.,
Dakar

B/ ... ... .. Hydrogéologie de la région de Sébikotane
(Sénégal). DEGALLIER, R. et MARCHAWD, J.
Rev. Tnd. Miner., St. Etienne, January 1956,
special 1R, pp. 215-223, 1 fig.

185 . . . 4« « s« Etude hydrologique préliminaire des terrains
anciens du cercle de Bakel (Sénégal).
LEMOINE, J. BURGEAP, Neuilly (Seine), Re-
port 203, -August 1956, 19 pp., 1 annex, 1 pl.

186 « « v ¢+ &« « o HNobe sur l'hydrogéologie de la région
Doiurbel~ M'Bake; MARCHAND, J.; Gouvernement
Général de 1'Afrigue Occidentale Frangaise,
Direction Fédérale des Mines et de la Géo-
logie, Dakar, Jenuary 1956, Manuscript: T
PP., 2 drill logs, 1l well location map.
Library B.R.G.M., Dakar
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187 « « ¢+ + « « «» « Rapport sur le forage de Fadiouth; MARCHAND,
J.; Haut Conmissariat de la République en
Afrique Occidentale Frangaise, Service de
Géologie et de Prospection Miniére, Dakar,
September 1956, Menuscript:- 7 pp., 3 geo-
logic sections, 1 chart. Library B.R.G.M.,
Dakar

8 ...... .. Repport sur le sondage de Taiba; MARCHAND,
J.3 Gouvernement GEnéral de L!Afrique Ocel-
dentale Frangaise, Service de Géologie et
de Prospection Miniére, 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. Ebude sur la
. nappe de Tiaroye. Rapport de stage; GAGET,
E.; Ecole Nationale Supérieure d'Electrod-
mecanique et 4'Hydrauwlique de Grenoble,
Haut Commissaeriat de la République en Afrie-
que Occidentale Frangaise, Dakar 1957, Manu-
script: 43 pp., 6 diagrams of illustrations,
1 location map, 12 ground water maps, §
tables, 16 graphs. Library B.R.G.M., Dakar

190 .+« < 4 . .« . . Etude de la nappe de Tiaroye. GAGET, E.
Service de 1'Hydraulique, AOF, Dakar 1957

191 . . . 1958 . . . Hydrogéologie du Sénégal central; MARCHAND,
J.; Haut Commissariat de la Republique en
Afrique Occidentale Frangaise, Service de
Géologie et de Prospection Minidre, Dakar,
April 1958, Menuseript: 24 pp., 3 well loca-
tion maps, 3 geologic sections, 5 tables,
1 figure. Library B.R.G.M., Dakar

192 . . . 1959 . . . Les nappes phréatiques du Sénégal; DEFOSSEZ,
M., ELOUARD, P., et VERDONI, P.; Fédération
du Mali, Service Fédéral des Mines et de la
Géologie, Dakar, December 1959. Manuscript:
25 pp., 3 hydrologic maps; 1 precipitation
map. Library B.R,G.M., Dakar

93 + ¢ v ¢ v 4« +» Questions actuelles d'hydrogéologie en Afri-
que Occidentale Frangaise et méthodes d'étude.
DEGALLIER, R. 2nd Reunion of GSA specialists
on hydrology at Yaounde, November 1959,
"C.C.T.A, Also B.R.G.M.; note no. 5, Dakaxr
1960, 61 pp., 1 map
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9k .. . 1960 . . . Le climat du Sénépgal. Données statistiques
Anon., République of Sénégal. Meteorolog-
ical service, July 1960, Dakar, ll-O PD.

195 . .+ + s « s+ o Les fluctuations de la nappe de Sébikotane
) de 1955 & 1960; DEGALLIFR, R.; B.R.G.M.,
Dakar 1960. Manuscript: 36 pp., 15 tables,
17 graphs, 2 hydrolcogic meps, 1 plezometric
chart, Library B.R.GQ,M., Dakar

195 . . « v 4« « o « La nappe de Sébikotane et les pluies de 1960;
DEGATT.JER, R. et GOUZES, R.; Républigue du
Sénégal, Travaux Publics du Cap Vert.
B.R.G.M., Dakar 1960, December. Menuscript:
41 pp., 3 tables; annex: 1 rainfall map,
19 piezometric diagrems, 3 rainfall graphs,
1 hydrologic profile, 3 tables, 15 water
analysis graphs, 10 drill logs, 1 water table
graph, Library B.R.G.M., Deker

197 + . . 1961 . ., . Les ressources en eau de la presqu'fle du
Cap Vert; DEGALLIER, R.; Républigue du
Sénégal, Ministére des Travaux Publics, de
1'Habitat et de 1'Urbanisme, Traveux Publics
du Cap Vert; B.R.G.M., Dakar 1961; Manu~
seript: 5 pp., 1 hydrologic sketch map;
Library B.R.G.M., Dakar

198 & 4 v v « « « +» Programme d'études hydrogéologiques en 1961;
DEGALLIER, R.; République du Sénégel;
B.R.G.M., Dekar 1961; Manuscript: 29 pp., 1
geologic sketch map. Library B.R.G.M., Dakar

199 4 4 ¢ ¢ o ¢« o o Alimentation en eau de Dakar. Evolution de
la nappe de Sébikotane au cours des mois de
Septembre, Octobre, Novembre et Décembre
1961; DEGALLIFR, R.; Républigue du Sénégal,
Travaux Publics du Cap Vert; B.R.G.M., Dakar
1961; Manuscript: 22 pp. Library B.R.G.M.,
Dakar

200 . . . 1962 . . . Région de Diourbel. Projet programme FED,
1963. Anon. République du Sénégal. Région
de Diourbel, April 5, 1962; Manuscript: 3 pp.

20L 4 .« « s s s+ o L'éguipement pastoral du Ferlo. Anon.
République du Sénégal, Ministére de 1'Econ-
omie Rurale, Direction de l'Flevage. UTakar
1962; Manuscript: 9 pp., 1 table
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Recensement des besoins en hydrauligue de
le région du Sine~Saloum. Anon. Républigue
du Sénégal. Région du Sine-Saloum. Manu-
seript: 19 pp., 1962

Possibilités de la nappe Maestrichtienne du
Sénégal. Note introductive; Anon.; Répub-
lique du Sénégal, Ministére des Travaux
Publies, de 1'Habitat et de ‘1!Urbanisme;
B.R.G.M., Dakar 1962; Manuscript: 4 pp.,
Library B.R.G.M., Dekar

Hydrogéologie de la nappe Maestrichtienne
du 'Sénégal; AUDIBERT, M.; République du
Sénégal, Minlstdre des Travaux Publics, de
1'Habitat et de 1'Urbenisme; B.R.G.M.,
Dekar 1962-A 1h; Manuscript: 99 pp., b2
tables. Amnex: 1 geological section, 1
geophysical section, 3 hydrologic meps ; 2
isopiezometric maps, 4 chemical anslyses
maps, 2 tables, 15 graphs; Library B.R.G.M.,
Dekar )

Forage de Pout 2 (Sénégal). Essais de
débit des 30-31 Octobre 1962; CAMUS, H.;
BeReGuM., Dakar, November 1962; Manuscript:
6 pp.; Aunex: 8 tables, 6 graphs; Library
B.R.G.M. y Dakar

S
Hydrogéologie du Ferlo septentrional.,
DEGALLIER, R, Mémoire du B.R.G.M., no. 19,
1962, 38 p., 45 plates, 1 hydrologic map.
Dakar

Possibilités de la nappe Maestrichtienne du
Sénégal; DEGATLIER, R.; Républigue du Sénégal,
Ministere des Travaux Publics, de 1'Habitat
et de 1l'Urbanisme; B.R.G.M., Dakar 1962-A 1h;
Manuseript: 25 pp., 1 teble; Library B.R.G.M.,
Dakar

Evolution de la nappe de Sébikotane pendant
les mois de janvier et février 1962;
DEGALLIER, Re; B.ReGM., Dakar 1962; Manu-
script: 6 pp., Library B.R.G.M., Daker
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21k . ...

Essal d'interprétation des fluctuations de
la nappe aguifére de Sébikobane; KUCHARSKA,
Je; BuReGeMe, Th, Tue de la Féderation,
Paris (15e¢), Departement Géologie, Paris,
May 25, 1962; Menuscript: 11 pp., 2 tables;
Annex: 10 graphs., ILibrary B.R.G.M., Dakar

Forage de Thids-ville 1962. Essais de
débit; MARTIN, A.; République du Sénégal,
Ministére des Travaux Publics et des Trans-
ports, B,R.G.M., Dakar 1962-A 37; Menu-
script: 5 pp.; Annex: 1 drill log, 1 table,
5 graphs; Library B.R.G.M., Dakar

Reconnaissance hydrogéologique préliminaire
dans les formations ancienmes du Sénégal
Oriental. MARTIN, A., B.R.G.M., Dakar
Manuseript: 33 pp., 1962 :

Bvolution de la nappe de Sébikobane au cours
du mois d'octobre et novembre 1962 et étude
des dlagrammes d'analyses d'eau; MARTIN, A.;
B.R.G«M,, Dakar 1962; Manuscript: & pp.;
Library B.R.G,M., Dakar

Alimentation en eau de Dakar. Evolution de

la nappe de Sébikotane au cours des mois de .
mars & juin; MARTIN, A.; République du Sénégal,
Travaux Publics du Cep Vert; B.R.G.M., Dakar
1962; Menuscript: 15 pp.; Library B.R.G.M., -
Dakar

Evolution de la nappe de Sébikotane au cours
du mois de décembre 1962; MARTIN, A.; B.R.G.M.,
Dakar 1962; Menuscript: 4 pp., 1 table,
Library B.R.G.M,, Dakar

Btude du comportement hydraunlique de la pax--
tie méridionale du casier calecaire de Sébiko-
tane; MARTIN, A, et MOUSSU, H.; République
du Sénégal, 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 plezo-
metric maps, 2 rainfall wmaps; Library
B-R.G.M., Dakar
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Hydrogéologie de la region des Niayes;
PUTALTAZ, J.; Républigque du Sénégal, Minis-
tére des Travaux Publics, de l'Habitat et
de 1'Urbanisme, Direction des Travaux Pub-
lies; B.R.G.M.,, Dakar 1962-4 12; Manuscript:
3T pp.; Annex: 1 geomorphologic map, 11l geo-
logic sections, 1 soil map, 1 well location
map, 1 isopiezometric map, 1 chemical dis-
tribution map, 2 sets of chemical analysis
graphs, 2 sets of ground water level graphs;
Library B.R,G.M., Dakar

Normales climatologigues du Sénégal. Anon,
République of Sénégal, A.S5.B.C.N.A., Meteor-
ological Service, Dakar, July 1963, 88 pp.

Btude de la nappe Maestrilichtiemne. Essais
de débit & Tivouane du 28-~"1 au 2.2 1963;
AUDIBERT, M.; Républigue du Sénégal, Minis-
tére des Travaux Publics, Section Hydrau-
ligque, B.R.GM., Dakar 1963-& T, Manuscript:
T Pp., T tables, T graphs; Library B.R.G.M.,
Dakar

Hydrogéologie du Sénégal Oriental; CAMUS, H.
B.R.G.M., in preparation, Daker 1963 -

Alimentation en eau de Dakar. Recherche de
ressources nouvelles au_pied de la falaise
de Thiés; MARTIN, A.; Républigue du Sénégal,
Ministére 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

Alimentation en eau de Dakar. Ivolution de
la napps de Sébikotane - Jenvier, février;

mars, avril, mal 1963; MARTIN, A,; Travaux
Publics du Cap Vert, B.R.G.M., Dakar 1963,
Manuscript: 3 pp.; 3 pp. + 1 graph; b4 pp.;

3 PPe; 3 pp.; Library B.R.G.M., Dakar
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1908 . . .

1916 . .-

1928 ., .

1929 . . .

1930 . . .

L] [ ] 1] [ -

1931 . . .

Proposition en vue de recherches & faire
dans la Haube Falémé pour obtenir des
métaux eutres que le fer et l'or;
ACKERMANN, E.; Gouvernement Général de
1r'afrigue Oceldentale Frangaise, Dakar
1904, Manuscript: 5 hend written pages.
Library B.R.G.M., Dekar

Les latérites des régions de Dakar et de
Thiés, HUBERT, H. Travaux Publics de
1'AQOF. Manuscript: % pp., 1 geologic
section, May 26, 1916, Library B.R.G.M.,
Dakar

Sebles titanifires de 1!'Afrigue Occiden-
tale Frangaise; Carde.,; Gouvernement
Général de 1'Afrique Occidentale Frangaise,
1928, Manuscript: 6 pp.; Library B.R.G.M.,
Dakar

Quelques considérations sur la possibilité
de l'existence d'hydrocarbures dans la
Colonie du Sénégal; SUES M,.; Gouvernement
Général de 1'Afrigue Occidentale Frangaise,
Section des Mines, September 10, 1929.
Manuseript: It pp.; Library B.R.G.M., Dakar

Note sur les phosphates du Sénégal; FAUCHEUX,
P.; Gouvernement (énéral de 1'Afrique Oceiw~.
dentale Frangaise, Section des Mines, Dakar,
Wovember 1930, Manuscript: T PP., 3 tables.
Ll-bra:ry B R.G.M., Dakar

Note sur les phosphates du Sénégal. MALAVOY,
J. Bull. Agence Econ. AOF, Paris, September
1930, pp. 314-317

Etudes ‘de concentrés slluvionnaires de la
Falémé., ORCEL, J. Bull. Soc., Fr., Mines,
Paris 1930, vol. 53, p. 514

La méthode de "gluicing" dans l'exploitation
des terrains suriféres de la région de Bam~
bouck et de Falémé~Gambie. PERRON, M, Bull.
Agence Gen. Col., Paris 1931, 272, pp. 1426~
1430, 2 pl.
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1933 . .

193% . . .

1935 « .« &

« 1932 . . . Les gisements miniers et minéraux de 1L'Afrique

Occidentale Frangsise. AUBERT DE LA RUE, E.
Mines et Carriéres, Paris, April 1932, 1il,
pp. 5-13

L'activité miniére au Sénégal; FAUCHEUX, P.;
Inspection Générale des Travaux Publics, Sec-
tims des Mines, Dakar 1932, Manuscript: 31
pp., 1 table, 4 mining concessions map.
Library B.R.G.M., Dekar

Note sur la découverte d'indices d'hydro-
carbures dens la presqu'ile du Cap Vert et
sondage du point B; TRELIS, G.; Gouvernement
Général de l'Afrique Occidentale Frangaise,
Service des Mines, Dakar, -April 1932. Manu~
seript: 17 ppe., 1 table, 2 diagrams of drill
holes. Library B.R.G.M., Dakar

Chaux et ciments du Sénégal, leur fabrication,
leur avenir. NEGRE, G. Mines et Carrieres,
Paris, September 1933, 131, pp. L17-2k

Rapport sur la présence possible de pétrole
dans la presqu'fle du Cap Vert; JUNG, J.;
Gouvernement (énéral de L'Afrigue Occiden~
tale Frangaise, Service des Mines, Dakar
1934, Menuseript: 13 pp. Library B.R.G.M.,
Dakar

Etude minéralogique des concentrés auriféres
provenant des alluvions de la Falémé (AOF),
ORCEL:,, J. Proc. Congr. Soc. Sav., Paris
1934, pp. 82-86

Les gisements de titane et de zircon de la
cBte du Sénégal, FAUCHEUX, P. et LEGOUX, P.
Proc., VII Congr. Mines, Métall., Geol. appl.
Section, Géol. appl., Paris 1935, vol. 1,
pp. 187-196

Sur les phosphates des la presqu'lle du Cep
Vert; JACQUERL, F.; Service des Mines, Gouver-
nement Général de 1!Afrique Occidentale Fran-
gaise, Dakar, August 1935, hand written manu-
script: & pp., 3 geologic sections, 1 geologic
map. Library B.R.G.M,, Dakar
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237 o o » 1936 . . . Sur 1'4ze Focéne inférieur dee couches phos=-
- . phatées du Sénégal. JACQUET, F. Proc., Acad,
Sei,, Fr. Paris, wvol., 202, 1936, pp. 335-336

238 ., . . 1937 L'ilménite du Sénégal, source nationale de
titane. DERIBERE, M. L'Industrie Chimique,

Paris, November 1937, 274, p. 819

239 . . . 1938 . ... Les sables titaniféres et zirconiféres du
" Sénégal. ARNAUD, G, Bull. Inform. Rens,
Gorée, May 1938, 193, pp. 167-168

2l0 . . . 1940 . . . Note sur l'or du Sénégal; BOPPE, G.; Colonié
du Sénégal, Travaux Publics, Mines, Salat
Louls, October 1940, Menuscript: 6 pp., 1
location map. Library B.R.G.M., Dakar

ehl . ., . 1941 . . . Rapport sur l'or au Sénégal; ARNAUD, G,;
Gouvernement Général de 1L!'Afrigue Occiden-
tale Frangaise 194l, Manuscript: 6 pp.
Library B.R.G.M., Dakar

22 . . . 194k , , . Rapport sur llactivité minidre dans le bassin
de la Falémé en 194Y4; BAUD, L.; Gouvernement -
Général de 1'Afrique Occidentale Frangaise,
Direction des Mines, Service Géologique,
Dakar, August 194h4. Manuscript: 11 p. Library
B.R.GM,, Dakar

243 . . 4 ¢ ¢« « « o Description des échantillons phosphatés de la
celiine de Ker Yakha N'Diaye; GORODISKI, A.;
Gouvernement Général de 1'Afrigue Occidentale
Frangaise, Direction des Mines, Dakar, Septeme
ber 194k, Manuseript: 5 p. Library B.R.G.M.,
Dakar

2hh . . . . . . . . Conditions géologigues d'exploitation des tufs
" de Ouakam; ROQUES, M.; Gouvernement Général
de L'Afrique Occidentale, Direction des Mines,
Dakar, January 1944, Manuscript: 5 pp., 1
table, 1 block djiagram, Library B.R.G.M.,
Dakar '

25, , . 1945 . . . Rapport sur les dtudes de letérite phosphatée
de la région de Thi&s; ARNAUD, G.; Gouverne-
ment Général de 1'Afrique Occidentale, Direc-
tion des Mines, Dakar, April 1945. Manu-~
script: 5 PP., 2 locetion maps. Library
B.R.G.M,, Dakar .

¢
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1950 . .+ W

Les ressources miniéres de 1'Afrique Occiden~
tale. ARWAUD, G. Ann, Mines et Carb., Paris,
Mémoires, November-December 1945, pp. 639~
73T, 18 plates. Also Bull. Dir. Mines, AOF,
Dakar, 1945, 8, 100 pp., 18 plates

Rapport sur les phosphates de chaux de 1la
région de Thiés; ARWAUD, G.; CGouvernement
Général de 1'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

Rapport technique: Phosphates du Sénégal
Occidental; ARNAUD, G.; Gouvernement
Général de 1'Afrique Occidentale Frangaise,
Service des Mines, Dakar 1947, Manuscript:
20 pp. Library B.R.G.M., Dakar

Tndices phosphatés de la feuille au 1/100.000
de Kosolack. Campagne 1946-47; ROURE, J.;
Gouvernement Général de 1l'Afrique Occldens-
tale Frangaise, Service des Mines, Dakar
1947, Manuscript: 8 pp., 2 geological maps,
1 geologic section, 3 tables. Libraxry
B.R.GsM., Dakar

Recherche de phosphates dans le Sénégal Ocdi-
dental -~ Sondage de Tivaouane = S.I.F.

no. b (1947-48); TESSIER, F.; Gouveirnement
Général de 1'Afrique Occ1dentale, Direction
des Mines, Dakar, février 1948. Manuscript:
T pp., 1 diagram, stratigraphic table, core
logs. Library B.R.G.M., Dakar

Contribution & l'étude des Phosphates du
Sénégal Occidental; VISSE, L.; Gouvernement
Général de 1'Afrique Océidentale Frangaise,
Service des Mines, Dakar, October 1949;
Manuscript: 51 pp., T chemical analyses
tables, 1 diagram; ILibrary B.R.G.M., Dakar

Les phosphates du Sénégal Occidental. MARVIER,
L. Tropiques, Paris, November 1950, 326, pp.
2h-30

@
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253 . . . 1952 . , . Gdologle et gisements de phosphates du Sénégal
° Oceldental. AMBROGGI, R. Manuscript; Dir.
Prod. Indust,. Min., Rabat {Morocco) 1952.
Library B.R.G.M., Dakar

25% .., .. ... Surles phosvhates alumineux de 1la région de
Thids (Sénégal). CAPLIECOME, L. Proc. Acad,
Sc, Paris, July 16, 1952, 235, pp. 187-189

255 « + v s « s o+ . Bbude minéralogique des gites de phosphates
- alumineux de la région de Thits (Sénédgal).
CAPDECOME, L. Proc, Int. Gsol. Congr. Secs
. tion XI, 1952 (published 1953), 19, part II,
pp. 103115, 1 fig., 1 table

256 . 4 41953 . . . Mission de prospection de la Falémé; LOYEZ,
R.; Gouvernement Général de 1'Afrigue Occi-
dentale Frangaise, Direction Fédérale des
Mines et de la Géologie, Dakar, September
1953, Manuscript: 16 pp., 1 location map, 1
location and geological map, 2 tables.
Library B.R.G.M,., Dakar

257 « « » 1955 . . . Estimation des réserves des mindraux lourds
(ilménite, 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 Géndral de 1l'Afri-
que Occidentale Frangalse, Direction
Fédérale des Mines et de la Géologie, Dakar,
December 1955, Manuscript: 13 pp., U4 tebles.
Annex: 1 mining concession map, 13 location
meps, 02 sections, 1 production diagram, 6
structure maps, 1 granulometric diagram,
Library B.R.G.M., Dakar

258 . . e e e e s Comptes rendus des études de pré-reccnnaissance
pétrolitére de 1'Afrique Ocecidentale Frangaise:
I Géologie et gdophysique Au bassin sédimen~
taire de la C6te d'Ivoire, II Etudes dans le
bassin sédimentaire du Sénégal. MAUGIS, P.
Bull, Dir. Fed. Mines et Géol,, AQF, Dakar

1955, 19, 134 PP., T maps

259 e + o 4 s o « o Compte rendu des études de pré-reconnaissance
' pétroliére dans le bassin sédimentaire du
Sénégal, MAUGIS, P. Rev, Inst. Fr. Pétrole,
1955, vol. 10, 5 pp. 269-287, 3 neps
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260 v 4 4 s s « » » Compte rendu de mission effectude & 1la
presqu'fle de Sangomar; QUENLISSET, A.;
Gouvernement Général de 1'Afrique Occiden-
tale Frangaise, Direction Fédérale des
Mines et de la Géologie, Dakar, November
1955, Manuscript: 21 pp., 11 tables, 9
location maps, 35 geologic sectiona.
Libraxry 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 Séndgal Occidental. DORMOILS,
R. Congr. Rev. Ind. Minér., St. Etienne,
Januaxry 1956, Special 1R, pp. 62-73, 1 fig.

262 4+ . « +« o » « « Rapport sur la prospection des sables lourds

‘ (ilménite, rutile, zircon) des plages an~
ciennes de Joal & M'Bour; HEBRARD, L. et
-RICHARD, M.;- Gouvernement Général de L'Afriw
que Occidentale ¥Frangaise, Direction Fédérale
des Mines et de la Géologie, Dakar, April
1956, Manuscript: 28 pp., 2 tables, 6 graviw
metric graphs, 50 drill et sample logs, 50
geoclogic 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 région littorale du

Sénédgal entre Dakar et Saint Louis (de Cayar
& Lampoul); BACOU, S. et HEBRARD, L.; Haut
Commissariat de la République en Afrigue
Occidentale Frangaise, Dakar, Service de
Géologle et de Prospection Minidre, 1957,
Manuseript: 32 pp., Annex: I-IT, 1 location
map, 1 soil map, 13 geologic sections,
Annex TIT, tables of sample locations, Annex
IV - granulometric analyses, Ammex V - mineral-
oglic analyses, Annex VI - chemieal analyses,
‘Annex VII - ore analysis methods, Annex VIII -
ore analyses, Annex IX ~ tonnege estimates.
Library B.R.G.M., Dakar

264 . . .. .. .. Ropport de mission sur les indices de Barytine
de Kidira (Sénégal), Koulombo et Dinguira
(Soudan); DIETRICH, J-E,.; Haut Comtissariat
de la République en Afrique-Occidentale Fran-
galse, Dakar, October 1957, Manuscript: 11
PP., 1 sketch, 6 photographs. Library B.R.G.M.,
Ddkar
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265 4+ 4+ « « » o+ +» » Rapport préliminaire sur les gisements de
fer de la rive Sénégelaise du bassin de la
Falémé; SOULE DE LAFONT, D; Haut Commissariat
de la République en Afrigue Occldentale Fran~
gaise, Service de Géologle et de Prospection
Minidre, Daker, April 1957, Menuseripb: 45
Pp., 1 location map, 3 geologic sections, 11
photographs, 24 graphs, Annex: 8 geologlc
maps, 2 location maps, 2 topographic maps;
Library BnRoG’oMi, Dakaxr

266 . . . 1958 . . . Recherche de dépots de minéraux lourds dans
les sables du Sénégal. Presqu'lle du Cap
Vert; HEBRARD, L,; Haut Commlssarigt de la
République en Afrigue Occildentale Frangaise,
Service de Géologie et e Prospection Miniére,
Daker, September 1958, Manuscript: 19 vp.,
2 geologle sections, 1 locatlion map, 10
tables, Library B.R.G.M., Dekar

26T + o o« « « « « » Rapport complémentaire sur les glsements de
fer de la rive Bénégalaise du bassin de la
Falémé; SOULE DE LAFONT, D.: Haut Commlssariat
de la République en Afrigue Occidentale’ Fran-
gaise, Service de Géologie et de Prospection
Miniére, Dekar, January 1958, Menuscript: 4k
Pp., 1 table, Amnex: 9 draft plans, 15-drill
logs, 2 geologic sections, 3 geologic maps.
Library B.R.G.M,, Dakar

268 .. ... .. . Pegnatites lithiques et pneumatolytes stan-
niféres au Soudan et au Sénégal., SOULE DE
TAFONT, D. Chron. Mines 0-M., Paris, 267,
September 1958, pp. 245-251

269 . s . 1959 ., , . Notes sur 1'état d'avancement de la géologie
et des prospections miniéres dans la région
de Meko, Cercle de Kédougou; ARNOULD, A.;
Haut Commisssariat de la Républicue en Afrique
Occidentale Frangaise, Service de Géologie
et de Prospection Miniére, Dakar 1959, Manu-
seript: 19 ppe. Library B.R.G.M., Dakar

2T0 4w 4 o + « « o+ - Rapport sur llactivité de la mission de
Kédougou établie pour le Gouvernement du
Sénégal; TAGINL, B.; Haut Commissariat Gén-
éral & Dakar, Serviece de Géologie et de
Prospection Miniere, Dakar, June 1959.
Manuseript: 4 pp. Library B.R.G.M., Dakar
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2TL 4 ¢ o« o o » « » Migsion de recherches minerales de Kédougou-
Compte rendu de la campagne 1958-59; TAGINT,
B.; Service de Géologle et de Prospection
Miniére, Dakar, September 1959. Manuscript:
105 pp., b4 tables, Annex: 9 geologle maps,
3 metallogenic charts. Library B.R.G.M.,
Dakar

272 .+ . . 1960 . « . Sénégal phosphate gets under way. Engng.
Ming., J., U.S.A., vol. 161, 1960, no. 12,
pp. 110-111, 1 fig.

273 + e. e ¢ o « « « Les recherches d'hydrocarbures au Sénégal.
Anon. J. Industr. Gez., Fr. vol. 8%, no. 5,
1960, pp. 237

2Tk v v v v « « . « Le gisement de phosphate de Taiba (Sénégal).
Anon. Mines et Métallurg., France, no. 3537,
1960, p. 96

275 4 o 2 « » s & » . Rapport de mission au Soudan Occidental et
dans le Sud Est du Sénégal. Fascicule I:
(Recherches de bauxite); MICHEL, P.; B.R.G.M.,
Dakar, Februaery 1960. Manuseript: 44 pp.,
1 location map, 1 geologic sketch map, 6 geo~
morphologic’ sketch maps, 1 well location dia-
grem, 1 geologic sectlon, 1 topographle pro-
file. Annex: 4 geomorphologic maps, 3 chem-
ical analysis charts, Library B.R.G.M.,
Dakar

2T6 4 4 ¢ + ¢ ¢ « + Compte rendu sur les travaux de Tinkoto;
NICOLAI, G.; République du Sénégal. B,R,G.M.,
Dakar 1960. Manuseript: T pp., 1 diagram,
1 location map, 3 geochemical meps. Library
B.R.G.M,, Dakar

27T o « ¢ o » o » » Mission Kayes-Kédougou. Rapport de la cam-
pagne de prospection (de décembre 1959 & mai
1960); PERONNE, Y.; Fédération du Mali. . Min-
istére des Travaux Publics, Transports et
Télécommunications., B.R.G.M,, Dakar 1960.
Manuscript: 36 pp., 1 location map, 3 geo-
logic maps. Library B.R.G.M., Dakar

278 ¢ ¢« ¢ ¢+ ¢ +» +» Premidres observations sur le gisement de
phosphate. Compagnie Sénégalaise des Fhos-
phates de Taiba; SLANSKY, M.; B.R.G.M.,
Dakar 1960. Manuscript: T pp., 1 table, 1
dlagram, 1 drill hole location map. Library
B.R.G.M,, Dakar
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279 « » + 1961 . . . Contribution & 1'dtude des "ilménites" du
Sud~Est de Madagascar et du Sénégal. Rela-
tions avec 1z nature de "llarizonite,”
BOLFA, J., CHEVALIER, R.; LA ROCHE, H. de.
Bull. Soe, Fr., Mindr. Critall, vol. 84, 1,
PPe 33-39, & fig., 1 pl. 1961

280 .+ ... . . . Misslon de Tinkoto. Rapport provisoire de
fin de Campagne; GIRAUDON, R.; Républigue
dv 8énégal, B.R.G.M., Dakar 1961; Msnue
script: 27 pp., 5 tables, 6 photographs, 1
traverse map, 1 structural map, 8 geochemical
maps, 1 sampling flow sheet, 1 sampling
graph, 28 geologic sections. Library
B.R.G.M,, Dakar

261 . . ... ... Etude d'indices de plomb et de molybdgne 3
Tinkoto (Sud Est du Sénégal); GTRAUDON, R.;
République du Sénégal, Ministére des Tra-
vaux Publics, de 1'Habitat et de 1'Urbanisme,
Service des Mines et de la Géologie, B.,R.Q,M,,
Dakar 1961; Manuscript: 38 pp., 6 photographs s
T tebles, Auvnex 5 pp., geochemical report,
semc meps and charts as Giraudon's rapport
provisoire 1961; Library B.R.G.M., Dakar

282 . 4 4 4w 4 .. L'ébude générale préliminaire au developpe~
ment du Sénégal. LEBRET, L.J. Europe-
Frence 0.M,, Fr. vol. 38, no. 376, pp. 31~37,
12 fig. 1961

263 . . ... ... Réflexions sur l'exploration du gisement Come
pagnie Sénégalaise des Phosphates de Taiba
(Sénégal) ; SUANSKY, M.; B.R.G.M., Dakar,
Maxrch 1961; Manuseript: % pp.; Library
B.R.G.M., Dakar

28+ . . . 1962 ., . Les problémes du phosphate au Sénégal; SLANSKY,
M.; B.R.GuM., Dekar 1962-A 9, Manuscript; 46
Dp., 5 geologic sketch maps, b geologic sec-
tions, 2 drill logs; Library B.R.G.M., Dakar

285 . . . 1963 . . , Les oligo~éléments de quelques séries phos-
phatées au Sénégel; CHINO, A.; B.R.G.M,,
Dekar-A k, 1963, Mapuseript: 6 pp., & plates ;
‘Libraxy B.R.G.M., Dakar
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e s o ‘1912 « o« » Note sur les glissements de sol dans la

« . o« 1950 . .

o 7w o 1951 .

« eoe 1952, ,

- » « 1953, .

région de Dakar; HUBERT, H.; Gouvernement
Général de l'Afrigue Occidentale Fran-
caise, Service des Mines, Dakar, March
1912, Manuscript: 3 pp. Library B.R.G.M.,
Dakar

Note sur les possibilités de construction’
d'un aérodrome & Thids (Sénégal); TESSIER,
F,; Gouvernement Général de 1'Afrigue
Occidentale Frangaise, Direction des Mines,
Dakar 1950; Manuscript: 5 pp., 1 location
nap; Library B.R.G.M,, Dakar

Deuxiéme note sur les glissements de terrain

. du Palais du Gouvernement Général (Séndgal);

TESSIFR, F.; Gouvernement Général de 1'Afri-
gque Occidentale Frangaise, Direction des
Mines, Dakar 1951; Manuscript: T pp., 1 teble,
4 diagrams; Library B.R.G.M., Dakar

Note sur l'aspect géologique des glissements
de terrain observés & Dakar en 1950~51 prés
du Palais du Gouvernement Général; TESSIER,
F.; Gouvernement Général de 1l*Afrigue Occi-
dentale Frangaise, Direction des Mines, Dakar,
February 1951; Manuscript: 6 pp., 3 chemical
analyses, 1 Annex; Library B.R.G.M., Dakar

Rapport préliminalre & 1l'établissement d4'in-
stallations souterraines dans la cuesta de
Thits; TESSIER, F.; DIRECTION des Mines de
1'Afrique Occidentale Frangaisé, Dakar,
January 1952; Manuscript: 5 pp., 1 topographic
map, 1 geoleogic section; Library B.R.G.M,.,
Dakar

Note sur la recherche de matérisux d'empierre-
ment dans la région de Thiés; DARS, R.;
Direction Pédérale des Mines et de la Géol-
ogie, Dakar, April 1953. Manuscript: 4t pp.,
1 location map., Library B.R.G.M., Dakar
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292 s « 4 +- o+ « Troisitme note sur les glissements de terw
rain du Pelais du Gouvernement Géndral &
Dakar; TESSIER, F.; Gouvernement Général
de 1l'Afrigue Occidentale Francaise, Direc~
tlon Fédérale des Mines et de la Géologile,
Dakar, July 1953, Menuscript: 18 pp., 1
geologic map, 1 table,‘h geologic sections,
2 graphs, 21 drill logs, Annex: 1k tables,
1 petrographic report; Library B.R.G.M.,
Dakar

293 + . + 1955 . . . Hote sur les mouvements de terrain affect-
ant les fondations du bungalow du Hautb
Comnissaire & Popenguine; DEGALT.TER, R.;
Gouvernement Général de 1l'Afrique Occidenw
tale Francaise, Direction Fédérale -des
"Mines et de la Gdologle , -Dekar, February
1955, Manuscript: 3 pp.; Library B.R.G.M.,
Dakar ’

294 . .. .+ . ... Note sur les gisements de calcaires lacusw
tres de la feuille Louga au 1/200,000,
susceptibles d'@tre utilisés dgqns la con-
struction cu 1'aménagement de routes;
GORODISKI, A.; Gouvernement Général de
1'Afrique Occidentale Frangaise, Direction
Pédérale des Mines et de la Géologie, Dakar,
April 1955, Manuscript: 9 pp., 3 tables,

L location map, 3 topographic maps; Library
B,R.G.M., Dakar

295 ¢ . 4 195T . + . Nivellement de 3eme ordre. Profils Tambacounda-

Ranerou et Koungheul~Fourdou. Emplacement

et description des reperes; ARRONDEAU, G.;
Gouvernement Général de 1'Afrijue Occiden-
tale Frangaise, Direction Fédérale des Mines
et de la Géologie, Dakar, Merch 1957, Manu-
seript: 11 pp., 2 location maps. Library
BoRoG.Mq, Dakar

296 . . . 1958 . . . Nivellement des puits de la feuille T.ouga
aun 200,000e; FRAYSSE, R,; Haut Commissariat
de la République en Afrique Occidentale
Frangaise, Service de Géologie et de Pros-
pection Miniére, Dakar, May 1958, Manuscript:
31 pp. of tables; Library B.R.G.M,, Dakar
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. 1801

. 1943

. 1okt

. 1948

Rapport d'activité concernant le nivellement

" topographique de la période du mois d'aout

1955 auw mois de juin 1958, VERDONI, A.

Haut Copmissariat Général de la Républigue
en AOF., BService de Géologie et de Prospec-
tion Miniére, Dakar, December. 1958. Library
B.R.G.M,, Dekar

Reconnaissance géologique du site de barrage
de Senoudebou; BASSOT, J~P.; Républigue du
Sénégal, Ministdre des Travaux Publics, de
1l'Habitat et de 1'Urbanisme, Service des
Mines et de la Géologie; B,R.G.M,, Dakar
1962-A 6; Manuscript: 12 pp., 2 geologic
meps, 1 exposure map, 5 geologic sections,

T photographs; Library B.,R.GM., Dakar

‘Carte géotechnique du Sénégal. Echelle

1/500.000 (feuille NE et NW); COLLIN-
DUFRESNE, Y.; République du Sénégal, Minis-
tére des Travaux Publics, de 1'Habitat et
de 1l'Urbanisme, Service des Mines et de la
Géologie; B,R.G.M,, Dakar 1962; Manuscript:
13 pp., 1 geoclogic sketch wap, 1 geologic
section, 2 geotechnic maps; Library
B.R.G.M., Dakar

Le sol du Sénégal., CLIGNY et RAMBAUD., TILa
Géographie, 1901, no. T, pp. 8-9

Compte rendu de tournée effectude dans la
circonseription de Dakar et dépendances du
6 au 11 février 1943; BOYER; Secteur soudas-
nais de recherches agronomiques, Laboratoire
de Chimie Agricole de M'Bambey, 1943. Manu-
script: 13 pp., 3 tables, 2 sketch soil pro-
files, Library B.R.G,M., Dakar

Les s0ls du Sénégal au nord de la Gambie
Britennique, AUBERT, G. and MAIGNIEN R,
Proc. Congr. Pedol., Medit. Al ger-Montpellier,
1947, pp. 358-370

Observations sur les classifications vernaci-

laires de sols au Sénégal et au Soudan Frangais.

AUBERT, G. and NEWSKY, B. British Common-
wealth Conference on Tropical Soils, Rotham-
stead (England) 1948
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19,'"9 . .

1954 , .

1956 . .

1959 « &

1962 , .

L - L L] *

Moxphologie et extension des sols bruns
et des sols chatains au Sénégal, en
Mauritenie et au Soudan. MAIGNIEN, R.
British Commonwealth Conf, on Tropical
Soils., Rothemstead, Englend, June 1948

Erosion des sols du Sénégal oriental, du
Soudan ocecidental et du Fouta~Djalon.
BELLOUARD., Bull. Agron. Congo Belge,
vol. XL, 2, June 1949, pp. 1299~1316,
fig.

Etude de guelgues $0l hydromorphes & en-
gorgement temporaire de la région de
Bargny (Sénégal)., FAURE, J. Conf, Inter.
Afr. Sols, 1954, II, B, 17 p.

Classification des sols subarides au
Sénégal. MAIGNIEN, R. VIth Cong. Int.
Sci, Sols, Paris 1956, vol, TT, p. 469

La classification des sols utilisde dans
les territoires tropicaux de l!'Union Fran-
gaise., AUBERT, G. 2nd Confer. inter-
Africaine des sols,Léopoldville 1959, vol.
II, p. 208

Les sols de la presqu'ile du Cap Vert
(Sénégal). MAIGNIEN, R. Centre de Pédol~
ogie, Dekar 1959, 162 p.

Ebtudes lysimétriques au Sénégal; BONFILS,
P., CHARREAU, C., MARA; L'Agronomie Tropi-
cale, no, 10, October 1962, p., 881-01k;
sketches, graphs, tables, Inglish summary

Note sur une expérience d'irxrrigation par
aspersion au Sénégal; CHARREAU, (., and

SENE, D.; Institut de Recherches agronomigues
Tropicales et des Cultures Vivridres (CRA),
Bambey, République du Sénégal; 15 pp., b
tables, 1962

Etude biochimigue cinétigue de guelques
Graminées et Légumineuses fourragbtres de
Ll!Quest Africain, MAINGUY, P., GAUDEFFROY- *
DEMONBYNE, P., LANGLOIS, S. Inst. Rech.
agron. trop. Bull. agron. Fr, no, 18,
(1957-1958), pp. 144-183, 7 rig., 3 pl., 2
annex pl. (English abstract) 1962
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333 + ¢ v+ 4 . ¢« « Un nouveau critire de sélection sur llarachide;
. 1l'appréciation des "restes sur terre"”
TARDIEU, M. 3Inst, Rech, agron. trop. Bull.
agron., France, 18 (1957-1958), pp. 98-104
(English abstract) 1962

3k ... ... .. Contribution & 1l'étude des technigues cul-
‘turales chez le manioc., TARDIEU, M, and
FAUCHE, J. Inst. Rech. Agron. trop., Bull,
agron., France no. 18 (1957-1958) pp. 1h4-25,
3 fig. (Bnglish abstract) 1962

315 .. . 1963 . . . Possibilité de conservation de 1'humidité dams
les sols pendant la saison seche, Influence
corrélative sur le degré d'ameublement;
GODEFROY~DRMOMBYNES, P-H.; and CHARREAU, C.;
Institut de Recherches agronomiques Tropi~-
cales et des Cultures Vivridres (CRA), Bambey,
Républigue du Sénégal, 1963; 16 pp., 5 tables,
23 graphs, English summary
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TOPOCRAPHIC

SENEGAL

DAKAR-CAP VERT

MAPS

Gambie; 2697; 1:1,000,000
¥ 119 L4Lk*~18° 00!, N 120 00'-16° 15!
IGN; 1960

Sénégal; 2658; 1:1,000,000 )
W 11° 4kr-18° 00!, N 16° 00'-20° 15!
IGN; 1960

Sénégal-Niger; 2696; 1:1,000,000
W 50 kh:-120 o', N 120 00'-16° 15t
IGN; 1960

République du Sénégal; 1:500 ,000
W 110 30'~179 30", W 12° 30'.16° 30!
IGN; 1960

Dakar, ND-28~5; 1:250,000
W 160 301-~18° 00!, N 14° 00'~15° 00!
USAMS; 1956

Mekhé; ND~28-1; 1:250,000
W 160 30'~18° 00', N 15° Q0!'-16° 00!
USAMS; 1955

Dakar; ND~28-XITII; 1:200,000
W 179 00'~17° 507, N 140 00'-150 Q0!
IGN;: 1957

Bargny; (Dekar et Bavirons); 1:50,000
W 17° 00'~17° 50!, W 14O 251.140 k51
IGN; 1956

Dakar; (Dekar et Environs); 1:50,000
W 17° 15'-170 337, N 1hO 371140 5ot
IGN; 1960

IGN - Institut Géographique Wational, Paris

USAMS

United States Army Map Service, Washington

ASGA - Association des Services Géologiques Africains, Paris
BRGM - Bureau de Recherches Géologiques et Miniéres ; Dakar
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| 3

Pl

Kédougou; ND-28-16; 1:250,000
W 12° 00'~13° 30!, N 12° 00'-13° 00'
USAMS; 1955

Bakel; ND-28-XVIIIL; 1:200,000
W 12° 001-13° 00!, N 14° 00'~15° 00!
IGN; 1956

Dalafie; ND-28-XII; 1:200,000
W 120 00'-13° 00', N 13° 00'-14° 00!
IGN; 1956

Kédougou; ND-28-VI; 1:200,000
W 129 00'-13° 00!, N 12° OO'--13o 00!
I@; 1958

Kossanto; ND-29-VII; 1:200,000
W 11° 00'-12° 00!, N 13° 001-14° 00!
IGN; 1958 .

Stadougou; ND-29-1; 1:200,000
W 11° 00'=12° 00', N 12° 00'-13° 00!
IeN; 1957

GEOLOGIC

AFRICA Bsquisse structurale provisoire de
L'Afrigue; 1:10,000,000
ASGA; 1958

Carte géologique' internationale de
1'Afrigue; 1:5,000,000
ASGA; 1948

WEST AFRICA Carte géologique de 1l'Afrique
Qcecldentale; 1:2,000,000
BRGM; 1960

SENEGAL Carte géologigue de la République du
Sénégal et de la Gambie; 1:500,000
W 11° 30!'-17° 30f, N 120 30'-16° 307
BRGM; 1962

DAKAR~-CAP VERT Dakar-E; ND-28-XIII-E; 1:200,000

W 17° 00'-17° 30!, N 14° 00'-15° 00!
BRGM; 1951
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AERTAL, PHOTOGRAPHS

DAKAR-CAP- VERT (Dakar to longitude 17° 00)
Mission O78-ND-28-XIII-DAKAR (1954)

CENTRAL SENEGAL (Ietitude 14° 00' to 15° 15' N; longitude 15° 45!
to 17° 00' W)

Mission O79-ND-28-XIV-THIES (1954)

Mission 080-ND-28-XV-KAFFRINE (1954)
(W 1/4 of coverage)

Mission 083-ND-28-XX-LOUGA (1954%)
(8 1/k of coverage)

Mission O84-ND-28.XXT-LINGUERE (1954)
(SW 1/4 of coverage)

BAKEL~KEDOUGOU
Mission 072-ND-28-VI-KEDOUGOU (1954)
Mission O77-ND~28-XII-DATAFT (1954)
Mission 058-ND-28-XVIII-BAKEL (1952)

Mission 058-ND-28-XXIV-SELIBABI (1952)
(Coverage E of Sénégal R)

Mission Obh-ND-29-VII-KOSSANTO (1952)
(8W 1/h of coverage)

Mission OW1-ND-29-I-KENIERA (1952)
(W 1/4 of coverage)

Scale of Photographs: 1:50000

Supplier: _INSTITUT GEOGRAPHIQUE TATIONAL,
Paris, France

The Ralph M. Parsons Company [ Engineers o Constructors [' Los Angeles » New York
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Kayar; (Dakar et Environs); 1:50,000
W 170 00'~17° 15', N 1i4© L451.3150 Q5!
IGN; 1956

Thids; (Dakar et Environs); 1:50,000
W 160 50'-17° 00*, N 14° ho'u1L4O s55¢

IGN; 1956

CENTRAL SENEGAL Kaolack; ND-28~6; 1:250,000
W 150 00'~16° 30!, N 14° 00'-150 QO
USAMS; 1958

Koutiaba; ND-28-T; 1:250,000
W 139 30'-15° 00', N 14° 00'-15° 00
USAMS; 1955

Louga; NWD-28-2; 1:250,000
W 159 00'-16° 30', N 150 00'-Ll6° 00!
USAMS; 1958

Yonoféré; ND-28-3; 1:250,000
W 130 30'-15° 00', N 15° 00'-16° go!
USAMS; 1955

Kaffrine; ND-28-XV; 1:200,000
W 15° 001~16° 00!, N 14° oo=-15° 007
IGN; 1961

Louge; WD-28-XX; 1:200,000
W 16° 00'-17° 00', N 1h° 00'-15° 00!
IG; 1961

Thiés; ND-28-XIV: 1:200,000
W 160 00'~17° 00!, W 14° 00'-15° 00!
IGN; 1961

Yeng Yang; ND-28-XXI; 1:200,000
W 15° 00'=-16° 00', N 15° 00'-16° oo

IGN; 1957

BAKFL-KEDOUGOU Bakel; ND-28-8; 1:250,000
W 12° 00'-13° 30', N 14° 00'~159 00!
USAMS; 1955

Dialocoto; WD-28-12; 1:250,000
W 120 00'-13° 30!, N 13° 001-14° 00!
USAMS; 1955

The- Ralph M. Parsons Company [ Engineers o Constructors | Los Angeles « New York
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Carte géologique de la Presqu'lle
du Cap Vert Ouakem=-Dakar; 1:20,000
W 17° 221-17° 357, N 140 4Or-1h4O 48!
BR@I{; 1951

CENTRAL, SENEGAL Thiés~0; ND=28-XIV-0; 1:200,000

W 169 30'-17° 00', N 14° 00'-15° 00°
BRGM; 1951

The Ralph M. Parsons Company [/ Engineers « Constructors | Los Azzgjele.r o New York
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