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I. SUARY DESCRIPTION:

The econory of Liberia has benefited increasingly over the past ten years from
the growth of the nining industry until at present it is estimated that from
one-fourth to one-third of the total econory is based on mining and directly
related vclivities. Continued growth of this industry will bring corresponding
benefits to ihie econory, and it is to help achieve this growth that the present
projeci. is addressed,

As mining and 1.ineral development in Liberia is carried out primarily by private
companics operating under government concession agreetients, the 1cans by which
-ining activilies can be increased is through encourageuent cnd stiwulation of
these conpanies. One neans of achieving this is by compiling geologic and
geophysical data for the entire country which can provide the basic information
needed by interested parties for scientific exploration and prospecting for
uineral deposits, The responsibility for obtaining and disseminating this basic
inforration is {he function of a government geological research organization
vhich in Liberia s the Liberian Geological Survey (IGS) in the Bureau of
Natural Resources and Surveys (BNR&S). Therefore this project was conceived ag
a cooperative agrecnent to work within the framework of the Liberian Geological
Survey for the purpose of increasing the quality and quantity of fundanmental
geographic, geological, and geophysical information and making it available to
the govern:ient for development planmning and control purposes and to the public
to stinulate wineral productjon.

In addition to the direct benefit of stimulating development of the mineral
industry in Liberia, this project at the same time will 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 the country including: 1) studies of mineral resources and their
economic potential, 2) the compilation of regional and local geologic naps,

3) organization of geological archiges and assenbly of the geological and nining
library, 4) the study of geologic conditions at highway and major coastruction
sites where problens in foundation conditions exist, 5) assistance Lo private
mineral deposit owners who lack the technical staff needed for appraisal and
advice, 6) laboratory services for the investigation and analysis of a vide

range of problems related to the earth sciences, and 7) advice to the governrent
on mineral and water policies and problems. The organization in addition provides
a means by which technical personnel can remain in contact with rapidly advancing
technical develop.ents in other parts of the world., All these services and
capabilities are essential to a nation that plans to develop its natural resources.
Apn intent of this project is to develop the competence and productivity of ‘he
Liberian Geological Survey so that it can serve the country in these capacitics.
The specific targets arc:
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l.  Prepare and publish :aps of Liberia including: base 1aps, geologic reccoii-
naissance quadrangle raps, large scale raps of mineral deposits, raps of
rajor geologic provinces, a suall scale interi;. geologie rap, large scalc
+&ps vhere needed for pertinent engineering projects, geophysical maps
of Lre cowuntry showing the results of aeromagnetic, aeroradiometric, and
gra.ity surveys, and cot odity maps showing distribution of economic
" inerals,

2. Study and evaluate kno.n :incral deposits and cxplore for new deposits,
ilethods used include geologic rapping, geochenical prospecting, and appli-
cation of geophysical techniques, Studieg will be rade of mineral
co: r.odities including sand, clay, and other industrial | inerals for
appraisal of possibililies of developing local industries,

3. Proote the developnent of a rore effective Liberian Geological Survey.
“his is to be accomplished through in-gervice training orf counterparts by
U.S. Geological Survey personnel, through acadenic and practical training
of Liberion personnel in the U.S., and through providing modern equiprent
for the laboratories and field activitieg, Liberian personnel will gain
cxperience in all phases of the operation of a modern geological survey
organization including the field investigation, laboratory study, report
writing, map compilation, and publication of maps and reports.

The rajor result anticipated fron thig brogram is an increase in the economic
viability of L.beria, This antic’pated regult will be achieved through an
increase in activity in the mineral industry due to interest generated by
publicalions on new mineral deposits (Gibi barite, Mt, Montro kyanite), an
increase in nineral exploration due to the availebility of new geologlc and
geophysical data (Bomi Hills), and as a result of project interpretations of
applicable data the generation of interest in mineral possibilities not pre-
viously known or congidered (offshore petroleun), In tum these activitieg
are expected to result in increaseg mineral production and concurrent increage
in Liberia‘'s GNP, Other results anticipated incluge the development of a capa-

The projcet was started in 1963 and tentatively scheduled for completion in
1972, During this tiie personnel frow the U,S, Geological Survey will be
asgigned under a PASA 8greerent as advisors to the Liberian Geological Survey,
The skills represented at a given time will depend upon the need of the program
at that stage. In the course of the project, geologists, geoplysicists,
iiineralogists, a cartographer, and adninigtrative bersonnel are to be nart of
the tears The size of the staff will depend upon thie need of the prograu,

lhe n.t ber of counterparts a~ailable, and the Tunding available., On an average
Lhe glafl is expected to range from seven to ten persons, Hovever, it just

be receognized tiat accol.plishi.ent of target objectives jig related directly to
the grality and aiount of huran resources utilized and that the desired results
can not be achiecved without expending the :an years required to do the Jjob,
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In addit.on to providing advisors, funds will be allobted for the purchase of
cormodisies Lo equip the Liberian Geological Survey to adequote modern standards,
for participant training of professional personnel, and in addition fex & loan
+i11 provide for an airborne geophysical survey of the country. The following
table provides the projected costs per year for the USAID and GOL.

TOTAL ESTIMATED FUNDING REQUIRED
FOR
LIDERIAIl GEOLOGICAL SURVEY PROGRA!! OF BIRE&:S

GOL Actual or u.S. Actual or
Fiscal Parcicipation currens contribution current
Year 1965 est. cgtirate 1965 est estinate
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
1066 73,640 90,974 571,900 419,000
1967 .1,710 112,373 421,700 392,000
196 56,900 oh,018 471,000 543,000
196D 6, 60 90,673 434,200 557,000
1,70 31,060 E 156,900 465,700 E 471,000
1971 117,2 0 E 160,000 451,200 E 4i.3,000
172 135,30 E 170,000 421,900 E 455,000
Totals 80),050 1,032,255 3,336,500 3,863,000

In addition to ebove there "ave been PSL loan amounts expended as follows:

PSL AID No. 669-11-010 " $33,000
PSL AID lio. 669-H-012 8,500
PSL AID Ilo. 6069-11-015 10,000

Total $51,500

AID loan financing nrovided for an airborne geophysical survey of the cowlry
ai coss ofs

AID lcan Jio, GGY-i1-0L4 $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

Geqkbysical survey loan ' 820,000
fotal »T64,500

Cooperating country
Cash contribution 1,032,280

Geophysical survey 90,000
Total 1,122,2

Grand Total $5,886, 88

* Iicludes all previous projects related to mineral industry

E = Estl ate

II. SEITIG

The :.dluacrals ianduostry is one of the 1ajor dollar earners in Liberia, and projected
trends ‘ndicate that rinerals production will be #jua jor source of revenue for
rany years to core. Sclentific exploration for minerals and efficient developnent
of the deposits depend on basic regional geologic data supplied by high quality
geologic ' aps and reports. As procurement of these data is, in most cases,

beyond the capability of the individual mining companies, the logical function

©of lhe Liberian Geological Survey is to provide this information required for
dcveloprent.

Large arcas of Liberia are unexplored and it is quite possible that heretofore
unknown econoliic mineral deposits or mineralized districts ay be found during
the course of the geological mapping activity. It is because of this possibility
that the geocheiiical and heavy minerals prospecting activities are included as

part of the geological mapping progran,

Liberia at the inception of the project had limited geologic information, no
ninerals exploration program, and a geologic staff with only a suell aromnt of
expericnce but with reasonably adequate academic training. The staff vas and
is underpaid and in addition field operating funds were insufficient to sapport
neeessary f eld activities,
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It is proposed that the program be an operational type activity which will
use the IGS geologists as much as possible and which will attempt to maximize
GOL participation, It is clear, however, that in view of the existing
operational difficulties of the IGS and its parent BNRLS, and the obvious need
for extensive technical orientation and experience as a functioning survey
organization, it is :Impggbable to expect a major contribution from the IGS
gtaff for several years to come, 1In order to achieve target objectives the
follovwing 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 funetioning Liberian Geological Survey division within the
BNR&S,

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

III, STRATEGY

The development of the mineral resources of Liberia depends to an extent

on the availability of information on the geology of the country, The pre-
sent 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 is
training and advising Liberian counterparts in this work, At the termination
of the project these Liberian counterparts who ¢ ise the staff of the
Liberian Geological Survey will have the training and experience to continue
the work.s In this wey much information will become availadle within the
period of the project and at the same time Liberia Wil gain a viable
institution which can serve the geological needs of the country in the future,

One alternative approach to the problem of providing geological information
to accelerate development of the mineral industry would dbe to hire a contract
team of geologists from a private firm to do the work. This would be a rapid
way of completing an initial survey but has two significant disadvantages.
One, the cost would be considerably greater than by means of the present
project 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 countries

vho on their return would become the staff of the Liberian Geological Survey

to carry out the necessary vork, 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 overseas without further
guidance and training on the Job in the country itself is less productive
and effective than a combination of the two,

IV. PIANNED TARGETS, RESULTS, AND OUTPUTS

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

(1) systematic compilation and production of scale 1:%0,000
form-line base sheets covering the 506 mosaic blocks of
Liberia (each complete sheet covers an area of approximately
86 square miles).

(2) Reduction and compilaticn of the mosaic block maps to scale
1:125,000 intermediate quadrangle 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 bage maps so that they can be
utilized not only in geological survey activities, but also
for planning and implementing both public and private sector
development 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 guadrangle 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,

UNCLASSIFIED
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(2) To prepare and publish maps of various areas of Liberia
that show the significant results of geophysical investi-
gations in Liberia,

2, Mineral resources evaluations:

3.

a,

b,

Ce

To prepare interim reports as necessary and a final report by
the end of the project, summarizing the available information
on nineral resources and mineral development possibilities i.
Liberia,

To prepare comprehengive reports on selected mineral comnodities
of economic signifiecance,

To prepare reports of investigation of individual prospective
mineral deposits to stimmlate exploration and development by
the private sector,

ngelo ment and

p expangion of tr.c Liberian Geolggical Survex division

of the BNR&S:

8,

b.

Ce

de

To provide guidance and experience for existing staff of the
Liberian Geological Survey in the field, nffice, and laboratories
under the tutelage of USGS specialists,

To provide academic and practical training in the U,S, for twelve
(12) participants; selected and approved jointly by the Director
of BNRS, the Chief of 1GS, and the Project Advisor, Participents
are selected on the basis of academic records and their actual
performance and potential, demonstrated on assignments with the
Liberian Geological Survey, Objective of thisg training is to
develop ja technical gtaff qualified to carry out geological mapping
and resources appraisal in Liberia a8 specific responsibilities

and functions of the Liberian Geological Survey,

To help establish desirable operational procedures and organizational
structure for the Liberian Geological Survey, To assist the BIIR&:S

in preparation of a management manual that defines and establishes
BNR&S management control functions,

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 by

the extent to which the funding needs of the Liberian Geological
Survey are met,

UNCIASSIFIED



l'ONROVIA TOAID A- UNCIASSIFIED 9 16

V.

1,

2,

3.

COURSE OF ACTION

Prepare geographical base maps of Liberia:

Adequate base maps of Liberia are vitally needed not:only .as fundamental
source raterial for geological survey activities but a)so for planning
and implenenting both public and private sector development activities
of rany tyres (development of mineral, icultural, hydroelectric,
transportation, and even human resources), In order to provide the base
raps necessary to compile geological data, the GERA project undertook
systematic production of scale 1:40,000 form-line bases in FY 1967
utilizing the USGS Branch of Special Maps in Washington, D, C. The
individual 1iosaic block form-line gheets are reduced and compiled into
sraller scalc base materials by GERA staff in Liberis,

Preparc basic geological maps of Liberia:

a., lap specific quadrangle areas to provide geologic data for meps 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
ranuscripts are in preparation,

b, The prirary 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 & preliminary basis for inter-
pretation of gecophysical survey datea and for scheduling more intensive
systenatic mapping and evaluations of possible mineral deposits.

ce 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
rnejor structures) is to be mapped if necessary to help in reaching
basic decisions which will result in lowest cost comstruction within
adequate safety nmargins.

Eveluate the mineral resources of Liberia and prepare recommendations
for future nineral exploration development:

Inventory and evaluate all known or discovered nineral deposits and

docunent the results in the form of maps and reports so that favorable

deposits & can be brought to attention of developers and producers.

Specific cfforts in progress or scheduled include the following:
UNCLASSIFIED
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a, liineral corx odity raps based on avallable information are being
coupiled in conjunction with the .interim geologic map of Liberia,
Individual commodity reports will be prepared when warranted by
priority interest and sufficlent data,

b, . Intensive investigations of fdﬁorable mineral prospects made by
utilizing detailed geologlec mapping, geophysical techniques and
geocher ical analyses where appllcable.

c. An airborne geophysical survey of Liberia, financed by AID Loan
669-11-01k4, is part of the exploration prograr. The results of
this survey .ill servé as o direct guide to magnetic and radicactive
ninerals and is expected to be of significant assistance in resolv-
ing nany evaluation and geologic mapping problems, It has already
served to indicate the likelihood of gsedimentary rock forrations
offshore which has stimulated intense interest among petroleun
co: panies,

llelp establish a more effective Liberian Geologlcal Burvey in the Bureau
of Natural Resources and Surveys:

Inprove the conpetence of the Liberian Geological Survey in terms of its
ability to acconplish geological mapping and mineral evaluation studies

both in the ficld and in the laboratories and in terms of adninistrative
and ranageuient activities necessary to implement an efficient geological
survey organizetion, Upgrading will continue along the fﬁllov1ng lines:

a, Irproving tec nical conpetence:

(1) Existing staff members including subprofessionel assistants, will

continue in-service training by working in counterpart posi:cions
in all rapping, evaluation, and supporting activities.

(2) Existing and future staff menbers are receiving acadenic degrees
and practical cxperience in the United States in USAID-spousored
Participant Training programs.

b. Iiproving field and laboratory facilities:

With assistance of PASA backstopping, AID grant, Project Support Loan
and soi.e GOL funding, stocks of field equipment and various supplics
adequate to carry on efficient and safe operations for several [icld

16

parties are being established, Laboratory equipment items and sufficient

supplies to accorplish necessary laboratory work are being instolled
and neintained.

UNCLIASSIFIED
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C, Imgroving technical backstoggigg:

(1) Through the Usgs technicians, the 1GS Branch of Publications
and Geologic Cartography receives assistance in providing base
naterials and documentation of results of investigative i .
studies in forms suitable for release in officia)l publications.,

(2) A technical date depository is being developed, Technical data
report and 1ap files are being indexed by areas, author, mineral
colrodities and najor geologic subjects; the seientific library
is being asseibled and organized; and the museum ig accumulating
& collection of representative rock and nineral specirens of
Liberia,

d. Improving work facilities and conditions:

Additional usable space in the Liberian Geological Survey building,
funded essentially by the GOL, is being gained by conversion of

areas forierly used for other purposes, by better utilization of cxisting
space, and by construction of a ney four-room annex,

c. Improving administration and managementﬁggppgrt:

(1) continue the efforts to upgrade the Liberian management and
aduinistrative activitieg required to operate and raintain an
effective technical organization, A middle level adninistrative
assistant in the Liberian Geological Survey has been enployed as
of 1:1d-1969,

(2) continue to assist in iuproving the ranagenent and admninistrative
operation of the LGS and the BNRRS by in-gervice and participant
training.

VI. PROGRESS TO DATE

1. Production of nultipurpose maps of Liberia

A. Preparabion of geographical base maps of Liberia:

(1) The long standing impediient to the project resulting from a
lack of adequate base maps has been overcome by arranging cor-
pilation of 1iosaic block scale®1:40,000 base sheets ir the
Branch of Special l'aps of the 6.8. Geological Survey in Washington,
I'aps fron this source are noyw available for iiost irnediate field
requireiients,

UIICTASS I'IED
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Scale 1:40,000 form-line mapping has been accorplished for
over half of Liberia at the present tinc and is currently
progracred for completion in late FY 19§1 or early FY-72.

The initial scale 1:250,000 shaded relief base map (Voinja:ia
quadrangle) is nearing publication and three other quadrangles
are expected to be ready for publication within FY-TO. The
reraining six sheets are scheduled to follow during FY-71

and FY-72,

B. Geological Mapping and preperation of bagic geological maps of Liberia:

(1)

(2)

(3)

Systermatic reconnaissance field mapping has been completed over
approxinately 20% of Liberia and a scale 1:250,000 geological
ap of one of the total of 10 quadrangles covering Liberia is
in preparation for publiecation.

Rapid geologic reconnaissance has been successfully accorplished
over approximately half of the routes amenable m to rapid tra-
versing. liuch of the data thus collected are already incorporated
into reports and maps produced by the GERA project. All of it

is available as field data dnd is thus utilized in preliwinary
interpretations of the geophysical survey results and scheduling
of 1apping and evaluation activities.

An interin geologic i:ap 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 Drift, iontevideo,
Uruguay, 16-19 Oct. 1967 (in press);

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

An extensively revised version 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 riap of the castern part of Liberia arc being
accuwrwlated from all available sources. Compilation 17ill cory ence
vhen nanpover availability pernits efficient scheduling of ihe
extensive work that will be required., Meantime these data are
utilized uhen required for spot interpretations relative to
various 1.ineral prospects in the area,
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(4) Although the GERA project has not yet participated in any
intensive mapping of sites for engineering purposes, much
infornal assistance has been rendered to public individuals,
other GOL agencies and private contractors involved in various
development activities in Liberia. Imqﬂi as there is no
other local capability to supply such hely, ‘the Liberian
Geological Survey has become a much used gource of reliable
information and informal assistance. '

C. Preparation and publication of geophysical maps of Liberia:

(1) Interpretation of preliminary aercmagnetic and aeroradiocactivity
maps is in progress and preparation for publication will commence
upon receipt of final materials from the ga-nhysical survey
contractor. There is high interest in these data and publication
in a preliminary form is desirable as soon as it can be achieved,
Lack of suitable bas: sheetr will delasy preperation of final
geophysical map copy uatil 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, Th: offshige depth to
basement map (Project Report IR-LI-33) and the gravity anonaly
nap of the Monrovia region (IR-LI-37) releused in early 1969 were
instrumental in obtaining favcrable offabure;exploration con-

cessions for the GOL. Agditional mater’als &re currently in
preparation and are expected to be released in Jate 1969,

3. Evaluation of the mineral regourfies of Liberis and preparation of
documented recormendations for future mineral exploretion development:

An inventory and evaluation of all known or discovered mineral deposits
with documentation of the results in the form of meps and reports so
that favoreble depogits can be brought to attention of' developers and
producers is a stated target objective of the GERA project., Specific
progress has been nade as follows:

(1) !Mineral occurrence datas

lineral occurrence maps based on available information are being
corpiled in conjunction with preparation of other geologic map
data, As an interim product, & general mineral resource locality
rnap was prepared and released by the Liberian Geological Survey
in Septecrber 1968,
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(2) !lineral investigations:

Specific investigations have beerjlundertaken to study a number

of localities wher: mineralization was nown or discoverecd during
the course of investigations, The results of these investigations
have been documented in official reports prepared by the GERA
project,

Among the more significant investigations are the following:

2.

Ce

Barite - IGS Bull. 1, 1967, Hesulted in an exploration
and development concession buing granted in 1968,
Bploration concession fees in the amount of $5200 per
year are being paid to the GOL. Exploration is still in

progress.

Kyanite - IGS Bull, 2, 1968, As a direct result of GERA
activity one of the major U.S. producers of kyanite-based
refgactory products has expressed an inmterest in the deposit
and is currently making laboratory tests on samples from
the principal deposit., If results of the tests are
favorable it is anticipated that a development concession
will be reguesgted.

Petroleum - The current high interest in petroleum explo-
ravion 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 freguently found om the beaches. Upon
determination that the material was prohably a crude oil
(rather than a mixed residue of refined products), speci-
fidations of the proposed geophysical survey of Liberia were
vrittea to include offshore extentions of some 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 cormenced
when industry scouts received GOL permission to obtain the
geophysical data, Reconnaissance seismic exploration ias
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 and IR-LI-37)
completed and released during the bidding period were
important factors in creating additional industry interest
and establishing a dbasis for truly competitive bids, As

& result, the exploration concession agreements obtained
by the GOL are exceptionally favorable to the GOL in terns
of potential return to govermment if petroleum is developed,
In the meantime the cash to be received during the first
2-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 the
GERA project. Because of its higher prospective value, one
of the blocks yet to be released for bid conceivably could
result in even greater immediate cash return to the GOL.

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

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

Other minerals - Mvestigations have been made of elay and
silica sand deposits in the Monrovia ares relative to the
materials being utilized in local industry. The study re-
sults are cncouraging and reports ace currently being pre-
pared for reflease,

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

lineral comnodity inventory

[fineral com .odity files have been established and applicable
mineral locality raps are being compiled, These materials
will forw the basis for individual commodity reports hen
sufficient data are available,

UNCLASSIFIED
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(4) Airborne Geophysical Survey (AID Loan No, 669-H-O1k)

On the basis of e feasibility study completed in June 1966,
the GOL and AID concluded a loan agreement that financed a
geophysicel survey for which flying was completed in Fcbruary
1968. Allldata will be compiled and availsble in 1969.

k.  Development of the Liberian Geolopical Survey Organization

Ee

Professional competence of the Liberian staff has been improved

by dircet counterpart contact in project operations, As was rc-
ported 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,
rore effective Lanagenent and administrative practices are becoming
evident in the BURES as the result of the manegement training course
attended by the Assistant Director.as a USAID participant.

GOL finuncial suppo:t of the Liberian Geological Survey has sub-
stantially cxceceded initial estimates. The percentage by which the
amounts allotted has cxceeded initial estimates since 1965 as follows:

1965 25%
1966 23%
1967 38%
1968 ol
1969 14

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

c. A vorec serviceable physical plant, providing suitable space for

laboratories, research offices, report preparation facilities,
technical date files, and field equipment storage has been organized,

HCOVUISON
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(2) The highly technical nature of the GERA project is indicated by the
linited cost spread shown in Teble C. A total of 93% of the project funds
have Leen spent for costs related directly to technical data requirements
(ic: form-line bases required to map geologic and geophysical data; pur-
chese of the data supplied by the airborne geophysical survey). Only 7%
of the project costs has been utilized for commodities.

lb. .inclysis of GOL Contributions to the GERA Project: Even while funds
have been generally severely limited under the GOL austerity budget, host
country cxpenditures for the project are substantizlly exceeding the
originally projected estimates (see E-1-CAP, dated 12/22/6L, Table 8, p.
SA-071-20). In addition to the GERA project amounts shown below, the GOL
is nov 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

1946-63 E$50,000% E $50,000%
196k E 35,000 35,000
1965 51,150 65,250
1966 73,640 90, 974
1967 81,810 112,373
1968 36,900 ol,018
1969 86,360 98,673
1970 91,060 140,000
1971 117,280 E 160,000
1972 135,380 E_170,000
Totols $809,080 $1,016,288

Geophysical Survey cash contribution ©0,000
Total LGS/GERA funding $1,106,288
* Includes all previous projects related to mineral industry.
E Estinate
Analysis of several previous budget renuests indicates that the LGS/CERA

budget figure is generally divided up into three components approximately
as Tollows:

Personnel services 50%
Other services 35%
Commodities 15%

UNCIASSIFIED
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Although the amount for GOL commodity procural is commonly substantially cut,
it should be noted that the epproved current 1970 LGS budget that has just
been enmounced (IGS direct $122,h9h + $17,500 for 5 vehicles) includes at
lecst token cmounts for cormodities and services formerly provided entirely
by AID funding.

Moeintenance and repairs of equipment $1,400
Publications, printing and binding 2,000
Small tools 300
Household and sanitary supplies 500

Printing and binding pre-publication supplies 1,000
Parts for scientific and technicel equipment 1,000

Laboratory supplies 500
Photopraphic supplies 1,500
Total $8,200

The fimurc for in-country travel and subsistance ($44,200) is also substential
and should (if utilized for allocated purpose) adequately support the LGS
field occtivities.

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

Personnel. Tumber
Professional gstaff 9
Middle-level assistents 8
Field and laboratory aids 12
liessengers and watchman 3
Total 32

The cost progression above originally estimated emounts reflects results
of USGS/GERA efforts to achieve increased GOL participation in the project.
The unusuelly high 1967 figure of $112,000 included field travel funds in
pert utilized by other technical divisions of the BNR&S.

Including the amounts currently scheduled for both the GERA Project and
the Ul liireral Survey, the total GOL outlay for activities related to
developrment of the nation's mineral resources will apgrepete in excess

of $1.5 r:illion by the end of 1972. Obviously this is en cxpression of
significant GOL interest in mineral resources develoment. It can be
anticipated that this interest will continue in one form or onother after
the currcent GERA project ends in recognition of the long-ternm develoyment
aspects inherent in an active and competent Geolopical Survey organlzation.

UNCIASSIFIED
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le. V. COURSE OF ACTION: identification of sources of financingm:

1. Geopraphical base meps of Liberia: Primarily TC PASA funding of tech-
niciens. Work done in Washington is cerried as line item in PIO/T budget
(forr:-line maps). Equipment end supplies utilized in on-boerd preparation
have been in part provided by both grant and loan funds.

2. Preperc basic peolorical maps of Liberia, and

3. LEveluate the mineral resources of Liberia: Primerily TC PASA funding
of technicians. Equipment and supplies utilized in-country have been in part
proviced by TC PASA backstopping, and in part by TC and DL PIO/C procurcrent.

intry on p. 10 (under 3c.) indicates that the airborne geophysical survey

of Liberia was loan-financed under AID Loan 669-H-0l4. TFinal figures are

AID Ioan $720,000 (89%) and GOL $90,000 (11%). The GOL is currently under=-
taking digitization of the geophysical data and some computer processing there-
of ot a cost of $173,000. An amount of $132,055.62 has teen deobligated from the
loan.

4, Institution building:

a(2) Improving technical competence: Participant training costs are
TC funded. Annex Table D, Participant Training, (attached hereto), shows
that cpproximotely $120,000 have been expended to train technical staff
renbers for the LGS/GERA project.

b. Improving field ond laboratory facilities: Entry on p. 10
(under !v) indicates various funding used to improve ficld end laboratory
facilities. Expenditures arc further detailed in Tables A, B, and C herewith.

/11 other "course of action" items are supported by combined PIO/T, Pro/AG
Tundinz and "in-kind" GOL contribution throush the BNRES budget. Pertinent
aspects of GOL contuibutions are discussed in the previous section (1b).

1d. Participant Training: Table D, (attached hereto), shows AID-sponsored
nerticipant academic training related to geology and mineral industry
cctivities in Liberia. Of the total of 16 participants,

11 are currently actively employed by the BNR&S (the original
GOL sponsoring agency),

3 are currently in school in the UBA as participants,
1 is a school teacher at IANCO/Mirba, ond

1l 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 epplying their efforts in
the BNR&S.

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

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

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

All of the GERA/USAID-sponsored perticipants and 211 but the first two
AID-sponsored participants (the two participents now employed outside

the GOL) have worked in counterpart relationship with one or more GERA/

USGS stalf technicians. It ordinarily takes several years to develop a
reasonavly campetent geologist from e participant vho hus completed

initial academic requirements. In order to realize the most productive
Placement of the returned participent, he serves vorious periods of tiue
working in the field and in the laboratories with Persons who have

perticular skills in those areas. While independent work is normally
assigned vithin a few months of returning, the assigmments are actually train-
ing exercises and little professional production is realized prior to the
second year. Adequate professional skills ond porticular aptitudes are
commonly not manifested prior to the third or fourth year of practical
experience in a professionally stimlating envirom:ent. While extensive

LGS developrment has alrzady 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
ccheduled.

UNCLASSIFIED
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le. Likelihood of Continuine Improvement in Management and Administratjﬂa_

Practices in BNR&S and IGS: There has been a recent upsurge of interest
in proper management in Liberia. The Govermment has requested and obtained a
nmmber of administrative technicians » and & few are working in some Devartments.
The establishment of an Institute of Public Administration is in its preo-
liminery stoge. One of the chief responsibilities will be the training of
middle-grade personnel in aspects of administration end menagement. The IGS,
like all other projects, should ultimately profit from this development.

WESTERFIELD

Hm
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AID/V reviewed subject PROP and additional data (refs A and C) on April 15
and finds that certain required information is still lacking.

This situation stems in part from AID/W's request for additional information,
ref (B), as well as possible misunderstandings of 4.C. 1025.1 which sets
forth the requirements for a PROP., Nevertheless, it is clear to the PROP
review cormittee that crucial elements of the PROP are either missing or

are inadequately covered, in spite of the evident care and precision which
went into the material which was prepared in refs (i) and (C).

AID/V 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.e: the end
result of cur assistance or what the situation should be upon termination,
The target overarches 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-bullding
aspects as well as to strictly operational or advisory considerations.
The PROP precisely sets forth three outputs, two of wbich are operational
(the production of geographic, geologic, and geophysical maps and the
preparation of minersl resources evaluations) end one is institutional
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(the development and expansion of the Libeilan Geological Survey). AID/M is
concerned t:at the rate of progress to date »ight indicate some difficulty in
achieving the map production outputs indicated by June 1972 when the project is
scheduled for termination in aoccordance with both the FPROP and Presesntations to

the Congress. Although project extension is doubtful, expansion can sometimes

serve the same purpose by meeting estsblished 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 in meeting project outputs)
are fixed. Uithin present psrsonnel limitatinns the Mission should again consider
the adequacy of the staffing composition, giving special attention to the relative
need for continuing an administrative assistant position, lo. L-10. The need for
this position should bo reviewed whether or not the !ilesion finds any question of
meeting tho map production or othor outputs. The Hission may also want to consider
much greater utilization of TDY assistance during the two remaining dry seasons.

lir. Schoechle of the USGS might provide some advice in this regard. Aside from these
1imited possibilities, the remeining alternative would be to adjust the outputs to
fit the inputs rather than the usual approach. Father 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 outputas. !ith respeot to geologic maps (for
which the patputs in the PROP are now stated in terms of "aporopriste’” and "selected"
areas) AID/\ would appreciate a specification of the output in terms of the loecatlon
and number or percentage of quadrangles to be mapped. A revision of the outputs
could place groater 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 Liberlsn organization. Undoubtedl; the success of the projJect will be viewed
in the future largely on the basis of the Liberian Geologleal Survey resching ine
stitutlional viability and self-sufficiency at the termination of ALD assistance.
Conseguently, AlD/Y recommends that to the extent feasible greater attention be
glven to the strengthening of the Liberian Geologleal Survey.

3o The inputs, particularly for the remaining two years, should be directly related
to Eﬂﬁﬁﬂi‘l, For future periods relationship of each techniclian, particlpant trainee,
and commodity and other cost element to outputs should be specified in accordance with
%eCa 1025.1, VII(F), This section should include tables showing position and period of
funding for each proposed technician and participant. Although the FROP must serve as
both a forward planning proposal and a historical document, the revision should con-
contrate on strengthening the latier. The funding information requested in ref (B)
should be presented as shown in i*,C. 1025.1, pages A<l and A-2. #Project funding data
should irdicate development grant and development loan funds separately, and commodities
procurred for this project under the Project SE§ES Support loans should be shown in the
EX DL column. Funding data provided in Annex A to ref (C) is s EENX careful
historical summery of considerable value. Our primsry concern, however, is to develop
an agreed phase out plan for the remaining years of project activity.
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TOTAL ESTRMATED FUIDING REWUIRED

LIBERIAN GBOLOGICAL SURVEY PROGRAM OF BNR&S

FOR

fetual or
Current

Estimng

0oL

Fisenl Participation

Yooy 1&5 Fat.

64 E 35,000
196 51,150
1066 73,640
1967 91,310
1968 26,500
1969 86,360
1970 91,0060
1971 117,280
1572 135,380
Totals 759,030

E 35,000
65,250
90,974

12,373
94,018

E 156,000
E 160,000
E 170,000

932,288

u.s.
Contrib

1065 Bat.

227,000
253,200
372,900
421,700
k71,000
W8l

3,767,800

-

funds will be sllotted for the purebass
an Geological Survey to adequate modern
ng of professional personnel, and in

on ajrborre geophysical survey of the
ovides the projected costs per year for the

Acturl or
Current
Estimote

b, 21,000

In addition to above there have baen PSL loen emounts expended ng follcwse

P3L AID flo. 559-H-010
POL AID Bo. $6O0=lieN1?
PSL AID No. 669«H«015

Totel

$33,000
8,500

10,000

$51,500

+ID loen finonedng -wovided for sn airborne geophysical sarvey of the

country et cost of:

AID losn No. 669-H-01%
GOL contribution

Total
E = Estimote

Weo.g

$983,000
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d.

Ipeoviag technical backstopuings

(1) Through the USGS technicians, the 108 Nrensh of Publicetions
and Geologic Cartography recsives assistance in providing bese
materials cnd documentation of results of investigative
studies in forns suitadble for release in official publieations.

(2) A technical data depository is being developed. Technieal data
report and map files ore deing indexed by creas, author, mineral
camodities and major geologic subjects; the sciemtific library
18 being acsemdled and orgenmized; and the museun is accurmlating
e collection of representative rock and mineral specimens of
Liberia.

work fecild tions:

Additional usable space in the Liberian Geological Survey building,
funded essentially by the GOL, is being gained by conversion of
areas formerly used for other purposes, bty bet er utilization of
existing spoce, and by comstruction of a new four-room ammex.

(1) Contimue the efforts to upgreds the Liderian menngerent and
administrative activities required to operate and maintain
an effective technical organigation. A middle level edminis-
trative agsistant in the Liderian Usological Survey has been
employed as of nid-1969.

(2) Contime to assist in improving the management and adeinis-
trative opsration of the LGS and the HIRLS Ly in-service
and participsnt training.

(3) The adninistrative staff should at the termination of the
project be capsble of planning and dirvecting the research
and serviey activities of a geological survey organization
includings

1. The @NiRliRe of on inclusive budget,

2. The dstermination of the logistic support required for
£1a34 opsrations in geologic meppdng and mineral
commodity investigation,

3. Determination of the equipment and supply requirements
of £i814 and laboratory operations,

h, The procurement of commodities on & timely basis,
UNCIASSIFIED
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5. The effective management of the technical and clerical
staff go that optimm modnctivity is maintained, and

6. The tinely processing of reports so that publicotion
is promps.

The technicnl stoff shouid hove the capability to continuc to
carry out all phases of research und investipation in the type
of geologic and mineral studies that vere conducted during the
active part of thc present prcject. This includes geologic
mapping, economic rineral studies, pgeochemical studies, geo-
physical investigations, petrographic studies, maop campilation,
T ¢ services in support of mep campilation, ¥#P nmd
illustration preparation, and all reloted activities,

It 1s proposed to provide managerial troining for the GOL Project
Operations Officer of the Liberinn Geologic Survey sirmiler to

that provided previocusly for the Deputy Director, Burecu of
Ilatural Resources and Surveys. fThis training has proved beneffcial
in inproving the decision malking of the supervisory officer ond the
geosrnl. cdninistrative management of the RVRRS,

terminates. The intent i3 to produce a foundation upon which to
build such an orpanization, and the future belongs to thosc
individuals vho perceive the need, possess the sgkills, ani apply
their enerpies to this end.

¥Z. PROCRESS TO DATE

1. Production ol nultimg maps of Liberia

a. Preparstion of gg@mg_.cal bage maps of Liberin:

(1) The long standing impediment to the project resulting from a
leck of adequate base maps has been overcame by arranging come
pllation of mosaie block scale 1:40,000 base sheets in the
Dronch of Special Mape of the U.S. Geological Survey in
Washington. Maps from this source are now avallable for most
immedicte field requirements.
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