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I. SUIARY DESCRIPTION: 

The econory of Liberia overhas benefited increasingly the past ten years fromthe grnrtih of the mining industry until at present it is estimated that fromone-fourth to one-third of the total economy is based on mining and directly

related ,cLivities. Continued growth of this industry will bring correspondingbenefits to Lhe econory, and it is to help achieve this growth that the present

projec is addrcssed. 

As mining and i.incral development in Liberia is carried out primarily by private
companies operating under government concession agreenents, the icans by which
.-ining activiLies can be increased is through encouragement and stimulation ofthese conipanies. 
 One neans of achieving this is by compiling geologic and

geophysical data fcr the entire country which can provide the basic information
needed by interested parties for scientific exploration and prospectig for
mineral deposits. The responsibility for obtaining and disseminating this basic
infozration is the function of a government geological research organization

which in Liberia Is the Liberian Geological Survey (LGS) in the Bureau of
Natural resources and Surveys (BNR&S). 
Therefore this project was conceived as
a cooperative agreement to work within the framework of the Liberian Geological
Survey ror tie purpose of increasing the quality and quantity of f~ndamental
geographic, geological, and geophysical information and making it available to
the govern:ient for development planning and control purposes and to the public
to stimulate mineral production. 

In addition to the direct benefit of stimulating development of the mineral
industry in Liberia, this project at the same time wiU affect other sectors

of the economy by improving the quality and productivity of the Liberian

Geological Survey in other capacities besides 
 those related to mineral deposits.
A modern government geological research organization can provide many essential
services to tha country including: 1) studies of mineral resources and theireconomic potential, 2) the compilation of regional and local geologic maps,3) organization of geological archifs and assembly of the geological and mininglibrary, 4) the study of geologic conditions at highway and major construction

sites where probleis in foundation conditions exist, 5) assistance to private
mineral deposit owners who lack the technical staff needed for appraisal and
advice, 6) laboratory services for the investigation and analysis of a wide
 range of problems related to the earth sciences, and 7) advice to the governmenton mineral and water policies and problems. The organization in addition providesa means by which technical personnel can remain in contact with rapidly advancing
teclmical developi ents in other parts of the world. All these services and
capabilities are essential to a nation that plans to develop its natural resources.
An intent of this project is to develop the competence and productivity of TheLiberian Geological Survey so that it 
can serve the country in these capacities.
The specific targets are:
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1. Prepare and publish 'aps of Liberia including:naissance quadrangle base ,.aps, geologic reconraps, large scale maps of mineral deposits, ,aps ofiajor geologic provinces, a smiall scale interii. geologic lap, large scale
aps where needed for pertinent engineering projects, geophysical maps
of t.e country showing the results of aeromagnetic,gra;ity surveys, and co!' 
aeroradiometric, andodity maps showing distribution of economicnerals.
 

2. St'udy and evaluate kno.:n :'ineral depositsIethods and explore for newused include geologic deposits.:apping,
caLion geocherical prospecting,of geophysical toelcniques. Studies will be 

and appli
co: i.odities including sand, rade of mineralclay, and other industrial 
 ineralsappraisal of possibilities of developing local indusbries. 

for 

3. Proi ,ore the development of a more effective LiberianrTh2S is Geologcal Survey.to be accomplished through in-serviceU.S. Geological training of counterparts bySurvey personnel, through academic andof Liberian personnel in practical trainingthe U.S., andfor through providingThe laboratories modern equiprentfield activities.
experience 
and Liberian personnel will gainin all phases of the operationorgaization of a modern geologicalincluding surveythe field investigation, laboratory study, report.rriting, map compilation, and publication of maps and reports.
 

The rajor result anticipated 
fron this programviability This 
is an increase inof L-beria. the economicantic pated result will beincrease achievedin activity in through an
 

publicaLions 
the mineral industry due to interest generated by
on new mineral deposits (Gibi barite,increase in Mt. Montro kyanite),mineral exploration an 

geophysical due to the availability of new geologicdata (Bomi Hills), and as anda resulapplicable of project interpretationsdata the generation ofof interest inviously kniown mineral possibilitiesor considered not pre(offshore petroleum).are Inexpected to result in turn these activitiesincreased mineral production andin Liberia's GNP. concurrentOther increaseresults anticipated includebility by the development ofthe Liberian Geological Survey a capa
mineral investigations to carry out geological mapping and
in the future without further outside assistance.
 
The project was started in 1963 and tentatively scheduled for completion in1972. During this t-ii e personnel
assigned under a PASA 

from the U.S. Geological Survey will beagreenent as advisorsThe skills represented to the Liberian Geological Survey.at a given time will depend uponat that stage. In the need of tile programthe course
i:ineralogists, of the project, geologists, geophysicists,a cartographer, and administrative personnel are to be parLhe teav. The size of the ofstaff will depend uponthe n ber of counterparlus aailable, 

the need of the prograi, 
the staff is 

and the funding available.expected On an averageto range fron sevenbe recognized t:,at accoiplisl 
to ten persons. Io1reve.', it must 

the qality nt of target objectives is related directly toand a: ount of Iunan resources util'zed and thatcan not be achieved the desired results-without expending the 'an years required to do the job. 
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In addition to providing advisors, funds will be alloLbed for the purchase of

coi-zoditics Lo eqLip the Liberian Geological Survey adequate
Lo modern standards,
for participant training of professional personnel, and in addition ex a loan
.:ill provide for an airborne geophysical survey of the country. The following
table provides the projected costs per year for the USAID and GOL. 

TOTAL ESTI1,ATED FUMIM REQUIRED
 
FOR
 

LIDERIANI GEOLOGICAL SURVEY PROGRAM OF BIR&S
 

GOL Acttal or U.S. Actual or
Fiscal Parzicipatioa cuLrrn contribution current
 
Year ?965 est. estirate 1965 est estii.ate
 

1946-63 E 50,000- E 50,000* 69,000: 69,000':

1964 E 35,000 E 35,000 227,000 227:000
 
1965 51,150 65,250 253,200 247,000

I166 73,640 90,974 571,900 419,000

19,67 ., 110 112,373 421,700 392,000

196, 36,900 94,018 471,000 543,000

196) :6, 60 93,673 484,200 557,000
1)70 91,060 E 156,qoo 465,700 E 471,000 
1971 117,2 0 E 160,000 451,200 E 4;,3,000
1;72 135,3 '0 E 170,000 Eo 455,000 

Totals 
 o0), 020 L3,23 '2 3,336,2'0 3,663,000 

In addition to above there lave been PSL loan amotunts expended as follo1s: 

PSL AID lio. 669-11-O10 $33,00 
PSL AID iio. 669-I-012 8,500
PSL AID uo. 669-11-015 10,000 

Total 
 $51,500
 

AID 1 an financing provided for an airborne geophysical survey of the co.,iLry 
aL cos' of: 

AID loan ]:o. 669-11-014 $850,000 
GOL contribution 90,000 

Total 
 $940,000
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Gross costs:
 
U.S. dollars:
 

Project $3,863,000 
PSL loan 
 51,500
Gecpn iCal survey loan 850000 

Total $4,7664,500 

Cooperating country

Cash contribution 
 1,032,280 
Geophysical survey 9O,000 

Total 1,122,2M 

Grand Total 
 $5,886,-V 

* LIClUdes all previous projects related to mineral industry 

E = Esti ate
 

II. SETTjI-'.G 

The ,i.ierals indasbry is one of the ,ajor dollar earners in Liberia, and projected
trends :ldicate that rJinerals production vill be imajor source of'revenue for rany years to core. Scientific exploration for minerals and efficient development
of the deposits depend on basic regional geologic data supplied by high qualitygeologic 'aps and reports. As procurement of these data is, in most cases,
beyond the capability of the individual mining companies, the logical function
bf the Liberian Geological Survey is to provide this information required for 
devclopmnent. 

Large areas of Liberia are unexplored and it is quite possible that heretofore
unknown econoi.,Ic rineral deposits or mineralized districts may be found duringthe coLrse of the geological mapping activity. It becauseis of this possibilitythat the geochem.ical and heavy minerals prospecting activities are included as 
part of the geological Irapping program. 

Liberia at the inception of the project had limited geologic infor:mation, noriinerals exploration program, and a geologic staff with only a s,all a, o:ult of
experience but with reasonably adequate academic training. The staff inis andis Underpaid and in addition field operating funds were insufficient to s.,pport
necessary feld activities. 

MICIASSIFIED
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It is proposed that the program be an operational type activity which willuse the 10S geologists as much as possible and which will attempt to maximizeGOL participation. It is clear, however, that in view of the existingoperational difficulties of the IGs and its parent UR&S, and 	the obvious needfor 	extensive technical orientation and experienceorganization, it is ip*,able to expect 
as a functioning survey

a =aor contribution from the IGSstaff for several years to come. 
In order to achieve target objectives the
following major activities will be carried out: 
1. 	 Produce multi-purpose base, geologic, and 	geophysical maps of Liberia; 
2. 	 Carry on concomitantly an exploration and minerals development program; 
3. 	 Develop a functioning Liberian Geological Survey division within the


BNR&S.
 

It is believed that the last item can be accomplished by making the LGSgeolojists part of an active geological survey program in cooperation with
U.S. geologists. This would provide desirable technical guidance, a
working environment, and a stimulating scientific atmosphere. 
good
 

III. STRATEGY
 

The development of the mineral resources of Liberia depends to an extent
on the availability of information on 
the 	geololy of the country. The present project is addressed to obtaining and disseminating this information
by means of a two-fold approach: 1) a team of U.S. technicians is making
geological and geophysical studies of the country and 2) concomitantly istraining and advising Liberian counterparts in thiq work. At 	the terminationof the project these Liberian counterparts who cocise the staff of theLiberian Geological Survey will have the 	training and experience to continuethe 	work. In this way much information will become available within theperiod of the project and at the time Liberia wj'..same
institution which can the geological 	

gain a viable serve needs of the country in the future. 

One 	alternative approach to the problem of providing geological informationto accelerate development of the mineral industry would be to hire a contractteam of geologists from a private firm to do the work. This would be a rapidway 	of completing an initial survey but has two 	significant disadvantages.One, the cost would be considerably greater than by means of the presentproject if a comparable result were to be realized. Two, at the termination
of the work Liberia would be in no better position than before to continue

this work. 

A second alternative would be x to train Liberian geologists in other countrieswzho 	 on their return would become the staff of the Liberian Geological Surveyto carry out the necessary work. 
However, experience indicates that this
approach would result in production at a level too modest to keep up with the 
UNCLASSIFIED 
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developing needs of the country. Academic training oversaw vithout furtherguidance and training on the job in the cotntry itself is less productiveand effective than a combination of the twop 

IV. 	 PLAME TARGETS. RESULTS. AND 0UTPES 

For each of the major operational activities stated above, the specific
activity targets are given below: 

1. Production of multipurpose maps of Liberia: 

A. Geographical base maps 

(i) 	 Systematic compilation and production of scale 1:40,000
form-line base sheets covering the 506 mosaic blocks ofLiberia (each complete sheet covers an area of approximately

86 square miles). 

(2) 	 Reduction and compilation of the nosal block maps to scale 
1:125,000 intermediate quadrangl work sheet copy. 

(3) 	 Reduction and compilation of the intermediate materials to
scale 1:250,000 shaded relief quadrangle map publication
materials, and 

(4) Publication and release of the base aps so that they can be 
utilized not only in geological survey activities, but alsofor planning and implementing both public and private sectordevelopment activities of many types (development of mineral,
agricultural, hydroelectric, transportation, and even human 
resources). 

B. Geologic maps
 

(1) To prepare and publish a set of multicolor geological maps

covering appropriate quadrangle areas of Liberia at a scale
of 1:250,000, with accompanying explanations and descriptive 
texts. 

(2) To prepare and publish maps of selected areas at larger

scales for industrial or mineral development.
 

C. Geophysical maps
 

(1) To prepare and publish sets of geophysical maps covering
quadrangle areas of Liberia at a scale of 1:250,000 with

accompanying explanations and interpretive text.
 

UNCIASSIFIED
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(2) To prepare and publish maps of various areas of Liberiathat show the uieificant results of geopbysical investi
gations in Liberia. 

2. Mineral resources evaluations: 

a. To prepare interim reports as necessary and a final report bythe end of the project, summarizing the available Informiationon mineral resources and mineral development possibilities LILiberia. 

b. To prepare comprehensive reports on selected mineral commodities 
of economic significance.
 

c. To prepare reports of investigation of individual prospectivemineral deposits to stimulate exploration and development by

the private sector. 

3. Desvelopment andexpansion of tN Liberian GeoloicalSurve divisior 

of theBNR&S:
 

a. To provide guidance and experience for existing staff of theLiberian Geological Survey in the field, office, and laboratories
under the tutelage of USGS specialists.
 

b. 
To provide academic and practical training in the U.S. for twelve
(12) participants; selected and approved jointly by the Directorof BNRS, the Chief of IaS, and the Project Advisor. Participants
are selected on the basis of academic records and their actual
performance and potential, demonstrated on assignments with the
Liberian Geological Survey. 
Objective of this training is to
develop a technical staff qualified to carry out geological mapping
and resources appraisal in Liberia as specific responsibilities
and functions of the Liberian Geological Survey.
 

c. To help establish desirable operational procedures and organizational
structure for the Liberian Geological Survey. To assist the BI1I-S
in preparation of a management manual that defines and establishes
BNP&S management control functions.
 

d. To encourage the GOL to recognize the need for a competent
Liberian Geological Survey organization and the services it can
provide. 
A measure of this recognition will be indicated bythe extent to which the funding needs of the Liberian Geological
Survey are met.
 

UNCLASSIFIED
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V. 	 COURSE OF ACTION 

1. 	 Prenare geographical base maps of Liberia: 

Adequate base maps of Liberia are vitally needed n4 oan...as fundamental 
source r'aterial for geological survey activities but alo' for planning 
and implerienting both public and private sector dovlolment activities 
of rany types (development of mineral, aricultural, hydroelectric, 
transportation, and even human resources). In order to provide the base 
raps necessary to compile geological data, the GEM project undertook 
systematic production of scale 1:40,O00 form-line bases in FY 1967 
utilizing the USGS Branch of Special Maps in Washington, D. C. The 
individual nosaic block form-line sheets are reduced and compiled into 
sraller scale base materials by GERA staff in Liberia. 

2. 	Prepare basic geological maps of Liberia:
 

a. 	 Flap specific quadrangle areas to provide geologic data for maps of 
1:250,000 scale. Field efforts have been concentrated initially in 
the Voinjama, Bopolu, Zorzor, and Monrovia quadrangles in northwestern 
Liberia. Compilation of preliminary base maps for these quadrangles 
is planned for completion by the end of FY 1970 and geologic map 
imnuscripts are in preparation. 

b. 	 The prinary quadrangle mapping program is to be supplemented by 
country-wide geologic and minerals field reconnaissance in critical 
areas. The desirability of such additional preliminary reconnaissance 
is evident with receipt of regional geophysical data. This basic 
geologic intelligence will provide a preliminary basis for inter
pretation of geophysical survey data and for scheduling more intensive 
systematic mapping and evaluations of possible mineral deposits. 

c. 	 An interim geologic map of Liberia showing the known geology and data 
sources is to be compiled. Information derived from rapid field 
reconnaissance is to provide as much basic geologic coverage as possible. 

d. 	 The geology of sites for engineering purposes (such as dams or other 
najor structures) is to be mapped if necessary to help in reaching 
basic decisions which will result in lowest cost construction within 
adequate safety margins. 

3. 	 Evaluate the mineral resources of Liberia and prepare recommendations 
for future nineral exploration development: 

Inventory and evaluate all known or discovered nineral deposits and 
docut.ient the results in the form of maps and reports so that favorable 
deposits a can be brought to attention of developers and producers. 
Specific efforts in progress or scheduled include the following: 

UICIASSIFIED 
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a. 	 l.ineral co odity raps based on available information are being
 
compiled in conjunction with the interim geologic map of Liberia.
 
Individual commodity reports will be prepared when warranted by
 
priority interest and sufficient data*
 

b. 	 Intensive investigations of fsorable mineral prospects made by
 
utilizing detailed geologic mapping, geophysical techniques and
 
geocheiical analyses where applicable.
 

c. 	An airborne geophysical survey of Liberia, financed by AID Loan
 
669-11-014, is part of the exploration progran'. The results of 
this survey ..ill servi as a direct guide to magnetic and radioactive 
ninerals and is expected to be of significant assistance in resolv
ing tany evaluation and geologic mapping problems. It has already 
served to indicate the likelihood of sedimentary rock forilations 
offshore which has stimulated intense interest among petroleun 
co: panics.
 

4. 	 Help establish a more effective Liberian Geological Survey in the Bureau 
of Natural Resources and Surveys: 

Inprove the cor..petence of the Liberian Geological Survey in terms of its 
ability to accoraplish geological mapping and mineral evaluation studies 
both in the field and in the laboratories and in terms of adninistrative 
and 	runagenent activities necessary to implement an efficient geological
 
strvey organization. Upgrading will continue along the f~llowing lines: 

a. 	 Improving tec nical corpetence: 

(1) Existing staff members including subprofessional assistants, will 
continue in-service training by working in counterpart posi-tons 
in all iapping, evaluation, and supporting activities. 

(2) 	 Existing and future staff members are receiving academic degrees 
and 	practical experience in the United States in USAID-sponsored
 
Participant Training programs. 

b. 	Inproving field and laboratory facilities:
 

With assistance of PASA backstopping, AID grant, Project Support Loan 
and soie GOL funding, stocks of field equipment and various supplics 
adequate to carry on efficient and safe operations for several field
 
parties are being established. Laboratory equipment items and sufficient
 
supplies to accoimplish necessary laboratory work are being insballed
 
and maintained.
 

UNCIASSIFIED 
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c. Improving technical backstoppinst: 

(i) Through the USGS technicians, the IGS Branch of Publicationsand Geologic Cartography receives assistance in providing basematerials and documentatio of results of investigative Cstudies in forms suitable for release in official publications. 
(2) A technical'data depository is being developed. Technical datareport and Lap files are being indexed by areas, author, mineralcozirodities and ihajor geologic subjects; the scientific libraryis being asserbled and organized; and the museum is accumulatinga collection of representative rock and nineral specirens of


Liberia.
 

d. Diproving trork facilities and conditions:
 

Additional usable space in the Liberian Geological Survey building,funded essentially by the GOL, is being gained by conversion ofareas fornerly used for other purposes, by better utilization of existingspace, and by consbruction of a new four-room annex.
 

c. 
Improving administration and management support: 

(1) Continue the efforts to upgrade the Liberian management andadi.iinistrative activities required to operate and r.aintain an
effective technical organization. 
A middle level adrinistrative
assistant in the Liberian Geological Survey has been enployed asof imid-1969. 

(2) Continue to assist in ipproving the ranagenent and administrativeoperation of the IGS and the BNR&S by in-service and participant
training. 

VI, PROGRESS TO DATE 

1. Production of ultipurpose maps of Liberia 

A. Preparabion of geographical base maps of Liberia: 

(1) The long standing impedirlent to the project resulting fromlack of adequate base maps ahas; been overcome by arranging corpilation of nosaic block scale~l:40,O00 base sheets in the
Branch of Special Maps of the 6 .S.GeoJogical Survey in Washington.
laps fron this source are now available for most ir,mediate field
requirc e:n ts. 

UNCIASSIFIED
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Scale 1:40,000 form-line mapping has been acconplished for
 
over half of Liberia at the present time and is currently

programmed for completion in late FY 1911 or early FY-72. 

(2) The initial scale 1:250,000 shaded relief base map (Voinjai'
quadrangle) is nearing publication and three other quadrangles
are expected to be ready for publication within FY-70. The
rei-aining six sheets are scheduled to follow during FY-71 
and FY-72. 

B. Geological Napping and preparation of basic geological riaps of Liberia: 

(i) 	 Systematic reconnaissance field mapping has been completed over 
approximately 20% of Liberia and a scale 1:250,000 geological
,1iap of one of the total of 10 quadrangles covering Liberia is 
in preparation for publication.
 

(2) 	 Rapid geologic reconnaissance has been successfully accomplished 
over approximately half of the routes amenable x to rapid tra
versing. MIuch of the data thus collected are already incorporated

into reports and rmaps produced by the GERA project. All of it
 
is available as field data and is thus utilized in prelillinary
interpretations of the geophysical survey results and scheduling
of rtapping and evaluation activities. 

(3) An interit, geologic irap of the western half of Liberia has been 
prepared and released as follows:
 

Leo, 	 G. S., and White, R. W., 1967, Geologic reconnaissance 
in western Liberia: Symposium on Continental Drif[, Montevideo, 
Uruguay, 16-19 Oct. 1967 (in press);
 

U. S. Geol. Survey open-file rept. IR-LI-13; Liberian Geological
Survey rapt., 29 p. 

An extensively revised Tersion of the western Liberia paper is 
currently in preparation for publication in early 1970 as 
Liberian Geological Survey Special Paper 1. 

Data 	for an interim rap of the eastern part of Liberia are being
accuiulated from all available sources. 
Compilation will coi, once 
when 	 iianpower availability permits efficient scheduling of the
extensive work that will be required. Meantime these data are 
utilized -ahenrequired for spot interpretations relative to
 
various i.ineral prospects in the area. 

UICIASSIFOD 
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(4) Although the GEM project has not yet prticipted in any
intensive mapping of sites for engineering purposes, much 
informal assistance has been rendered to public individuals, 
other GOL agencies and private contractors involved in various 
development activities in Liis. WOOA there is no 
other local capability to supply such hal"j, e Liberian 
Geological Survey has become a much use& soUrce of reliable 
information and informal assistance. 

C. Preparation and publication of geofsical M of Liberia: 

(1) Interpretation of preliminary aeromagnetic and aeroradioactivity 
maps is in progress and preparation for publication will commence 
upon receipt of final materials from the jical survey 
contractor. There in high interest in these data and publication

in a preliminary form is desirable as soon as it can be achieved.
 
Lack 	of suitable baskt sheetr will delay prepmration of final
 
geophysical map copy until the base sheets themselves have been
 
produced (see III 1.2 above). 

(2) 	Interpretive results of GERA project geophysical investigations
 
are being prepared in a timely manner, Tho offshe depth to 
basement map (Project Report IR-LI-33) and the gravity anonraly 
map of the Monrovia region (IR-LI-37) reler.ed in early 1969 were 
instrumental in obtaining favorable offsbore.,exploration con
cessions for the GOL. AWditional materials Are currently in 
preparation and are expected to be released in late 1969. 

3. 	 Evaluation of the mineral resourts of Liberia and Erearation of 
documented recommendations for future mineral eloation development: 

An inventory and evaluation of all knows or dascoee mineral deposits
with documentation of the results in the form of naps W reports so 
that favorable deposits can be brought to attentimi Ot Gevelopers and 
producers is a stated target objective of the GM project. Specific 
progress has been made as follows: 

(1) 	mineral occurrence data:
 

Mineral occurrence maps based on available information are being
 
compiled in conjunction with preparation of other geologic map

data. As an interim product, a general mineral resource locality 
map was prepared and released by the Liberian Geological Survey 
in September 1968. 

UNCIASSIFIED
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(2) IUineral investigations:
 

Specific investigations have bee4undertaken to study a number 
of localities where mineralization was ]mown or discovered during
the course of investigations. The results of these investigations
have been documented in official reports prepared by the GERA 
project. - W1* 

Among the more significant investigations are the following: 

a. 	 Barite '- 1S Bull. 1, 1967. Resulted in an exploration 
and development concession buing granted in 1968. 
bcploration concession fees in the amount of $5200 per 
year are bei igE paid to the GOL, Exploration is still in 
progress. 

b. 	 Kyanite - IDS Bull. 2, 1968. As a direct result of GERA 
activity one of the mJor U.S, paoduaws of Iyanite-based
refractory products has expressed an interest in the deposit 
and is currently mking laboratory tests on samples from 
the principal deposit. If results of the tests are 
favorable it in anticipated that a development concession 
will be requested, 

c. 	 Petroleum - The current high interest in petroleum explo
ration along Liberia's continental shelf has come about 
as a direct result of GERA project activities. Following 
project identification of oil-bearing carbonaceous cobbles 
at places along the coast of Liberia, analyses were made 
of bituminous residue frequently found on the beaches. Upon
determination that the material was pro&ably a crude oil 
(rather than a mixed residue of refined products), speci
fidations of the proposed geophysical survey of Liberia were 

written to include offshore extentions of same of the geo
physical traverses. On the basis of preliminary analyses of
 
initial geophysical survey data indicating a possibly
significant offshore section of sedimentary rocks, it was 
suggested to the GOL that they should appropriately define 
GOL rights to the continental shelf area. This was speedily
 
done,
 

Analyses of preliminary maps received from the geophysical
 
survey contractor confirmed previous spot interpretations of
 
field data. GOL promotion of offshore prospects commenced
 
when industry scouts received GOL periission to obtain the
 
geophysical data. Reconnaissance seismic exploration was
 
permitted, but all attempts to obtain concessions were fore
stalled until the applicable petroleum code was enacted and
 
a competitive bid procedure established.
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Two interpretive GERA map reports (IR-LI.31 aud IR-LI-37)completed and released during the bidding period were
important factors in creating additional industry interestand establishing a basis for truly competitive bids. As 
a result. the exploration concession agreements obtained
by the GOL are exceptionally favorable to the GOL in termsof potential return to government if petroleum is developed.
In the meantime the cash to be received during the first2-year period by the GOL from signature bonus and rentals
(even if oil is not found) will amount to approximately$350,000 and thus substantially exceeds the GOL cost for
the entire IGS over the period of the first 3 years of theGERA project, Because of its higher prospective value, oneof the blocks yet to be released for bid conceivably couldresult in even greater immediate cash return to the GOL. 

d. 

ahe amount already spent by industry in actual offshore
exploration activity is estimated to exceed one milliondollars. The resource input for exploration will step up
very rapidly over the next 2 years and private sector
exploration expenditures may substantially exceed theminimums scheduled by the existing concession agreements
and m comparable amounts estimated for the two remaining
blocks to be released to concessionaires (minimumw total 
estimated at six million dollars). 

On the basis of above it is obvious that the GERA projectis achieving the desirable results of intensifying private
sector investment in Liberia and increasing the economic 
viability of the nation. 

Other minerals  :lvestigations have been made of clay andsilica sand deposits in the Monrovia area relative to the
materials being utilized in local industry. The study results are encouraging and reports asee currently being pre
pared for reqease. 

(3) 

Data collected in the course of other mineral investigations
have been documented in reports already released or now in 
preparation. 

lineral co todity inventoy 

Mineral coni-odity files have been established and applicablemineral locality raps are being compiled. These materialswill form the basis for individual commodity reports uhen
sufficient data are available. 

UNCLASSIFIED 
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(4) Airborne Geonhysical Survey (AID Loan No., 9-H-014) 

On the basis of a feasibility study completed in June 1966,

the 	GOL and AID concluded a loan agreement that financed a
geophysical survey for which flying wan completed in February
1968. All data will be compiled and available in 1969. 

4. Development of the Liberian Geological Survey Organization 

a. 	 Professional competence of the Liberian staff has been improved
by direct counterpart contact in project operations. 
 As was reporLcd previously, personnel and management practices have impeded

the project. Though many of these difficulties still persist,there have been marked improvements. Work attitude, attendance,
and standards of productions and achievement have improved. Also,wore effective i.anagement and administrative practices are becomingevident in the DIR&S as the result of the management training course
attended by the Asuistant Directoras a USAD participant. 

b. 	 GOL financial suppo,'.t of the Liberian Geological Survey has sub
stantially exceeded initial estimates. 
The 	percentage by which the
amounts allotted has exceeded initial estimates since 1965 follows:as 

1965 25% 
1966 23%
 
1967 385 
i968 851 
1969 14% 

This is solid evidence of the extent to which the GOL has recognized
Lhe need for the services of a geological survey organization. 

c. 	A i~ore serviceable physical plant, providing suitable space for
laboratories, research offices, report preparation facilities,
technical data files, and field equipment storage has been organized. 

FLOISON
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i lilY he additional material to, the subject PROP,
hereby submitted in as requested in refair, isanmmr to lettered paragraphs, as followv: 

Ia. E'unding Tables: Geological Survey and Appraisal Project (formerlyGER1)., funding are presented in Annex A, attached hereto.-tables 

Tr.ble A indicates funding component statistics (exclusive of PIO/P costs)
through FY970. 

Table B indicates component statistics covering PASA costs for the period
- through ft-1970. 

T,.ble C summarizes overall component costs and indicates tho approximate 

percentage relationship of the components. 

D 3scusion of funding tables: 

(1) Data values: The funding figures used in the Annex tables,..
adjusted figures based on GERA project file data. In most .cases tiaggregate dollar amount shown for a cited document is thou6ht'to be 
correct to the rounded figure used, but some component amounts..
thereof have been estimated. 
The total amounts and the percentae.

figures derived from them closely reflect actual costs of the *XA 
project throuh F-1970. 

Attachment: Annex A Tables B- A, C, & D. 
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(2) ohehighly technical nature of the GERA project is indicated by the
limited cost spread shown in Table C. A total of 93% of the project funds
have been spent for costs related directly to technical data requirements
(ic: form-line bases required to map geologic and geophysical data; pur
chase of the data supplied by the airborne geopbysical survey). Only 7% 
of Uhe project costs has been utilized for commodities. 

lb. Annlysis of GOL Contributions to the GERA Project: Even while funds 
have been generally severely limited under the GOL austerity budget, host 
country expenditures for the project are substantially exceeding the 
originally projected estimates (see E-l-CAP, dated 12/22/64, Table 8, p.

SA-071-20). In addition to the GERA project amounts the GOLshown below,
is now also making cash contributions and in-kind contributions towards a 
2 1/2-year UN-sponsored mineral survey underway in the central and western 
region of Liberia. The following table indicates easily identifiable GOL 
funding towards the GERA Project. 

Fiscal year GOL participation 1965 (est.) Actual or current estimate 

1940-o3 E$50,OOO* E $50,000*
1961 E 35,000 35,000
1965 51,150 65,250

1966 73,640 90,974
 
1967 81,810 112,373

1968 86,900 94,018

86 869
1969 ,
 98,673
 
1970 91,060 140,000

1971 117,280 E 160,000

1972 135,380 E170,000
 

Totcls $809,080 $1,o16,288
 

Geophysical Survey cash contribution 90,000
 

Total LGS/GERA funding $1,106,288
 

* Includes all previous projects related to nineral industry. 

E Est.iate
 

Anlysis of several previous budget requests indicates that the LGS/GEA
budget figure is generally divided up into three components approximately
 
as follows:
 

Personnel services 50% 
Other services 35% 
Commodities 15% 

UNCIASSIFIED 
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AlthouGh the amount for GOL commodity procural is comoonly substantially cut, 

it should be noted that the approved current 1970 LGS budget that has just 

direct $122,494 + $17,500 for 5 vehicles) includes atbeen announced (wGS 
least token mounts for commodities and services formerly provided entirely 

by AID fundirg. 

Maintenance and repairs of equipment 
Publications, printing and binding 

$1,400 
2,000 

Small tools 300 
Household and sanitary supplies 
Printing and binding pre-publication supplies 
Parts for scientific and technical equipment 

500 
1,000 
1,000 

Laboratory supplies 
Photographic supplies 

500 
1,500 

Total $8,200 

The figure for in-country travel and subsistance ($44,200)'is also substantial 

and should (if utilized for allocated purpose) adequately support the LGS 

field activities.
 

It should also be recognized that the amount budgeted for personnel 
a total of 32 LGS/GERA(at the prevailing GOL rates) provides salaries for 

enployces in the following personnel catagories: 

Number
Personnel 


9
 
8
 

Professional staff 

Middle-level assistants 

Field and laboratory aids 12
 

Messengers and watchman _2 

32Total 

reflects results
The cost progression above originally estimated amounts 
efforts to achieve increased GOL participation in the project.of USGS/GERA 

The unusuelly high 1967 figure of $112,000 included field travel funds in 

part utilized by other technical divisions of the BNR&S. 

Including the amounts currently scheduled for both the GERA Project and 

the U11 :ineral Survey, the total GOL outlay for activities related to 

decvelopent of the nation's mineral resources will aggregate in excess 
Obviously this is an expression ofof $1.5 rNillion by the end of 1972. 

resources develoIrnent. It can besignificant GOL interest in mineral 
nnothcr afteranticipated that this interest will continue in one form or 

the current GERA project ends in recognition of the long-tcrm c1cvelo7.ient 

aspects inherent in an active and competent Geological Survey orc;anization. 

UNCLASSIFIED 
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ic. 	V. COURSE OF ACTION; identification of sources of f.lnancint ; 

1. Geographical base maps of Liberia: Primarily TC PASA funding of tech
nicians. Work done in Washington is carried as line item in PIO/T budget 
(forn.-line maps). Equipment and supplies utilized in on-board preparation 
have been in part provided by both grant and loan funds. 

2. Prepare basic geological maps of Liberia, and 

3. Evaluate the mineral resources of Liberia: Primarily TC PASA funding 
of technicians. Equipment and supplies utilized in-country have been in part 
provieed by TC PASA backstopping, and in part by TC and DL PIO/C procure.ent. 

Entry on p. 10 (under 3c.) indicates that the airborne geophysical survey 
of Liberia was loan-financed under AID Loan 669-H-0l4. Final figures are
 
AID Loan $720,000 (89%) and GOL $90,000 (11%). The GOL is currently under
taking digitization of the geophysical data and sane c-omputer processing there
of at a cost of $173,000. An amount of $132,055.62 has been dcobligated from the 
loan. 

4. Institution building: 

a(2) Impraving technical comlpetence: Participant training costs are 
TC funded. Annex Table D, Participant Training, (attached hereto), shows 
thnat opproxinately $120,000 have been expended to train technical staff 
rcibcrs for the IGS/GERA project. 

b. Imtrovin(,, field end laboratory facilities: Entry on p. 10 
(under hb) indicates various funding used to improve field and laboratory 
facilities. Expenditures are further detailed in Tables A, B, and C herewith. 

Y-1 other "course of action" items are supported by combined PIO/T, Pro/AG 
funding and "in-kind" GOL contribution through the BIMR&S budget. Pertinent 
aspects of GOL contributions are discussed in the previous section (lb).
 

ld. Participant Trainina: Table D, (attached hereto), shows AID-sponsored 
pcrticipant academic training related to geology and mineral industry 
activities in Liberia. Of the total of 16 participants, 

11 	 are currently actively employed by the B'R&S (the original
 

GOL sponsoring agency),
 

3 are currently in school in the USA as participants, 

1 is a school teacher at IA.CO/IHimba, and
 

1 is a surveyor in Bong County.
 

UNCLASSIFIED
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In the terms of total 370 participant-training-months provided, the 
recipients of: 

269 months (73%) are currently applying their efforts in 
the EBIR&S. 

Of these, 171 months (46%) are actually within the 
YLS organization. 

77 
 months (21%) arc currently in school, but expected to
 
return to LGS employment at completion of school.
 

2A months (6%) are in outside semi-technical employment

within Liberia.
 

Of the GERA/USAID-sponsored 198 months of participant training provided,
 
the recipients of:
 

121 months (61%) are currently LGS employees, and 

77 
 months (39%) are currently in school but expected to
 
return to LGS employment upon completion of academic 
training. 

All of the GERA/USAID-sponsored participants and all but the first twoAID-sponsored participants (the two participants now employed outside
the GOL) have worked in counterpart relationship with one or more GERA/USGS Staff technicians. It ordinarily takes several years to develop areasonably competent geologist from a participant who has completed
initial academic requirements. 
 In order to realize the most productiveplacement of the returned participant, he serves vorious periods of timeworking in the field and in the laboratories with persons who haveparticular skills in those Whileareas. independent work is normallyassigned within a few months of returning, the assigrn.ents are actually training exercises and little professional production is realized prior to the
second year. Adequate p7:ofessional skills and particular aptitudes 
arecommonly not manifested prior to the third or fourth year of practicalexperience in a professionally stimulating envirom:,ent. 
While extensive
LGS development has already been achieved, the personnel portion of the
institution building objective of the GERA project 
can not be adequately
accomplished without the aggregate services of USGS technicians as originally

scheduled.
 

UNCIASSIFIED
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le. Lilelihood of Continuing Improvement in Management and Administrative
Practices in BNR&S and LGS: There has been a recent upsurge of interest

in proper management in Liberia. The Goverment has requested and obtained anumber of administrative technicians, and a few are working in soe Departments.
The establishment of an Institute of Public Administration is in its preliminary stage. One of the chief responsibilities will be the training ofmiddle-grade personnel in aspects of administration and management. The LGS,like all other projects, should ultimately profit from this development. 

WESTERFIELD 

UNCIASSIFIED
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MONROV 	 AID/W reviewed subject,]MfPand additional data (refs A and C) on April 15 
HEMO 	 and finds that certain required information is still lacking. 

This situation atms in part from AID/W's request for additional information, 
ref (B), as wel as possible misunderstandings of 1.C. 1025.1 which sets 
forth the requirements for a PROP. Nevertheless, it is clear to the PROP 

n" 	 review comittee that crucial elements of the PROP are either missing or
 
are inadequately coveredS inspite of the evident car and precision which
 
went into the material which was prepared inrefs (A) and (C).
 

AID/W recommends that the following areas should be given special consideration 
in the revised PROP which is required: 

1. The target of the project should be explicitly stated, i.s: the and 
result of cur assistance or what the situation should be upon termantion. 
The target overarohes the more concrete outputs by which achievement may 
be determined. 

2. The outputs should be achievable within the limits of the resources 
available and should give appropriate emphasis to Institution-buIlding 
aspects as well ias to strictly operational or ad&isory considerations. 
The PROP precisely sets forth three outputs, two of which are operational 
(the production of geographic, geologie and geophysical maps and the 
preparation of mnineral resources evaluations) and one is institutional 
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(the d.evlopmnt and expansion of the Libwrtan Geological Serve). AID/W is 
concerned t-st the rate of progress to date Light indicate s=@ difficulty in 
achieving the map production outputs indicated t June 1972 when the project is 
scheduled for termination in accordance with both the PROP and Presentations to 
the Congress. Although project extension is doubtful, expansion can ametimes 
serve the same purpose by meeting established outputs with increased inputs. In 
this case, however, OPRED ceilings (which earlier caused a reduction in personnel 
which might in some measure be related to any problem inmeeting project outputs) 
are fixed. Wthin present personnel limitations the Mission should again consider 
the adequacy of the staffing ompositiong giving special attention to the relative
 
need for continuing an administrative assistant position, No. L-10. The need for
 
this position should be reviewed whether or not the Ulission finds any question of
 
meeting the map production or other outputs. The Mission may also want to consider
 
much greater utilization of TDY assistance during the two remaining dry seasons.
 
14r. Schoechle of the USGS might provide some advice in this regard. Aside from these
 
limited possibilities, the remaining alternative would be to adjust the outputs to
 
fit the inputs rather than the usual approach. Rather than completing geographic 
base maps for the whole of Liberia, selected quadrangles could be mapped if it is in 
fact necessary to establish more limited outputs. With respect to geologic maps (for 
which the putputs in the PROP are now stated in terms of "appropriate" and "selected" 
areas) AID/U'would appraciate a specification of the output in terms of the location 
and number or percentage of quadrangles to be mapped. A revision of the outputs 
could place greater emphasis on institution-building aspects so that any urgently 
required mapping which the USGS team would be unable to complete could be finished 
by the Liberian organization. Undoubtedly the success of the project will be viewed 
in the future largely on the basis of the Liberian Geological Survey rea&hing in. 
stitutional viability and self-sufficiency at the termination of AID assistance. 
Consequently, AID/U,, recommends that to the extent feasible greater attention be 
given to the strengthening of the Liberian Geological Survey. 

3. The Inputs, particularly for the remaining two years, should be directly related 
to OHoMI For future periods relationship of each technician, participant trainee, 
and commodity and other cost element to outputs should be specified in accordance with 
;,.C. 1025.1, VII(F). This section should include tables showing position and period of 
funding for each proposed technician and participant. Although the PROP must serve as 
both a forward planning proposal and a historical document, the revision should con
centrate on strengthening the latter, The funding information requested in ref (B) 
should be presented as shown in ZToC. 1023.1, pages A-1 and A-2. Project funding data 
should indicate development grant and development loan funds separately, and oonodities 
proeurred for this project under the Project NW Support loans should be shown in the 
fX. DL column. Funding data provided in Annex A to ref (C) is a MU careful 
historical summary of considerable value. Our primry concern, however* is to develop 
an agreed phase out plan for the reaining years of project activity.
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In adition to POurdin advylms, ftmft will be al~ fbr the W eof caeIoditie to equip the Liberlan Geological Surve to adftute IIm atandards, for prtlcipmt training or profossional pemnnel, and inaddition a loan will Wevide for an airborne ;eqOlysical surYey of thecountry. The following tab2 provides the projected costs per year for theU 3AI aad 0 L. 

T1AL SMATED F , DG EOnED 
FOR

UNAN GEOLOGICAL TUREY PROR ( &,3&S 

aL ctual or U.S. Actual orFiscal Participation Current Coutrimtion Current
 
_Lear -- 5FPst. Eaime -5M 
 Latijate
 
1i64 E 35,000 E 35,000 27,000 
 18,0001965 51,iO 65,m 2530200 178,0001.66 73,616o 90,974 571,900 409,000
1967 31,310 112,373 424700 
 378,000
196) C-6 900 94,m18 4710001969 5014,000086 O A8,673 1,,200 536,0001970 91,060 E 156,000 165,700 475,000
1971 11 SO D.160,000 451,O2 8 853,00

1972 13,8 E 1421.90 63o
J 

Tota.s 
 759,03 982,2.88 3,767,800 4,214,000 

In addition to above there have bun PSL loan amounta expended ng foflom: 

PIJL =I 11o. 509-&=o $33,000
XeL AID) No. 669-11-012 SS5oo

PSL AID No. 669-H-05 8,g01 

Totca to0 

AID loen fnzuciWn, -vovided for an airborne Vi9etoa1 amey of the 
country at coat of: 

AID loan no. 669,-}H-014 $0,000 
(0 contribution 

Total 93 
E Estimate 

http:982,2.88


NOWXA TOOD A- M = 

arods costs: 
Uv.S. doni.. 
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(1) Ma2St the US=S tekcianth i Nge of PMai6UMO 
and beologia Carts reaSLYS iasIstenbS In proIidIft bess 
mterials rind documntaftn of esumlt at invetigative 
studies in forma suitable fer release in official pblications. 

(2) 	 A tecmical data depository in being developed° Technical data 
xeo and map files are being Indexed b7 areas, authorp mineral 
caodities end major Oeologo subjects; the ocientific library 
is being asebled and organized; and the mus= is ecumilating 
a collection of reprasntatiw rock and ineral specimens of 
Liberia. 

d. Mom vork fecili#t. 01 conditione: 

Additional usable spao in the Liberian Geological Survey building, 
funded essontIaly 1W the QOW, Is being minad by converson of 
ams formerly used for other puposes, bV bet, or utilization of 
exiting space, and b construction of a new ftor-row annexo 

0. JbMo!MQM -1Al~uz ma on IAn aiangagoggnt !22126 

(1) 	 Continue the offrts to qWae the Liboria n management and 
Ubninlstratlw activities required to operte and maintain 

an effectIv technical o-ganisat A middle level dmL is
trative assistat in the Lkberian OUIgcal Survey has been 
employed as of mi&a1969e 

(2) Continue to assist in imrpraIz the management and adbminiu 
trative apgatim of the 140 and the UW by in-service 
and patiiet training 

(3) 	 The a&mnstratlvo staff siould at the termination of the 
project b e of planning nd directing the research 
and mwvS* activities of a Veological snvey orgnimzation
inebidin: 

1. 	 of an Inclusive budget, 

2. So tmnatn of the 1q.sUe support required for 
MMR4Pationh In eologie m ng and mneral

000001W tmmstieftim, 

30 tmd iJon of the ewi an spp ei 

at field end lbomtwy opatisnu, 

Me 1pourment of moslitles on a tinel basis, 

UBASOnv£ 
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50 Me efective m n t of the tecVeal and clericalstnff so that optimmn pow.aetIvity is maLntaied, and 
6. The trEly processing of reports so that publication 

is prampt. 

Tie technical staff should have the capability to contimnucarry out all ph to 
ws of research and investigation in the typeof aeologic and mineral studies that were conducted during theactive part of the present project. This includes geologicmappin, econoiic nineral studies, aeochemical studies, Geophysical investiDation, petrographic studies, mayp compilation.,photographic services in cupport of map compilation, WD nndLillustration preparation, and all related activities. 

It Is proposed to provide manaerial training for the GOL ProjectOperations Officer of the Liberian Geologic Surmy similar tothat provided previously for the Deputy Director, Bnva ofNatural Resources and Surveys.
in 

This training has proved beneficialIn!ving the decision maidig of the supervisary officer and theawmr administrative mana(,eient of the EMUS
 

It is 
 further proposed to continue on-the-job training. Byexample and damonsntrtion, improvement in s3kil end the wil toperform will be realized. There is no possibIlity of producingan organization comparable to the USM by the tme the projectterminates. The intent is to produce a foundation upon which tobuild such an organizationq and the fliture belongs to thosoindividuals who perceive the need., possess the skills, an applytheir energies to this end. 

ZrROORIESS TO DATE 
. P uction-of Lpqxpose MM9of Liberia 

a. Peitton of c- *UMlh.cal base mapjs ofLiberia: 

(1) The long standing impediment to the project resulting frc alack of adequate base maps has been overcme by rrangin cow.pilation of nosaic block scale 1:40,000 base sheets in theBranch of Special Maps of the U.S. Geological 8uv inWasbington, Maps frm thi source are now awlable for mos
immediate field requirwmtso 
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