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I. Sumnry Description

A. Ovorall Scompo

Tho cconay of Liborie has benefited over the past ten yeara from the rapid
crovth of the nining industry. Officlal GOL statistics reveal that 33 pere
cent of the total cconcny is based on mining ond directly reloted industries.
Tho past four years hos produced an annual nvérn{;o G.I.P, prasth rate of 17
percent - ruch of vhdeh i rttributable to inercages in ninercl exports.
Continued oxpansion of this industry, oven at the anticipated levelin ~off
crovth rate, will bring corresponding benefits to the economy. Thig projact
vea degiymed to holp cehleve ond maintain thib rrovth rote.

In Liboric, nining and mineral developrient 18 carried out prinorily by
private campanica oporating under governient concesation npreomento., , An
effective meons of otimuleting this nining cetivity is o thoroush-roing
canpilation of the country’s peologic and reophysical data to focilitote
nineral prospecting by Intercsted parties. The responsibility fLor
colleeting ond dissaainating the basie dato 1lioa vith the Iiderion Coo-
loglcal Survey (LGS) in the Durcouw of Noturel Resources ond Surveys., The
project doserdbed in thic PROP hns operated vithin the frooovork of 'the
LGS with the twafold chjective of inscignting miroral production nud
davoloping a mora offective iLiverlen Gonlogical Burvey, (See Section V
for dotailed 1icting of intended reivlts). '

\
B. Prolect Activity

his pro;joc£ won -:mxzciflelely desipned to ncc&nplinh the following:

. 1. Peepare and publich roaps of Liberis to include: base maps,
geolopieal reconnnigaince quadrengle naps, lorpe geole maps of mineral
deposits, g cmr1l ocale interin ceologlie mop, large sceele maps required
for engincering projects, peophysical nops and, finally, comodlty mopa
indicoting distribution of escnanic mircrols.

2. Dvaluote knoim nineral deposlts and explore for new depogits. In- |
vosticntive methods include geolopiced mappdng, eochemical prrospecting
ond the applicution of gecpliysical bechnlquen. Corollary studics of
ninoral comoditico (oond, clay, pheaphates cnd other industrial mincralg)
have olso been accompliched to appredse tha feosibllity of locol industry
dm:lmnt»
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3. Develop o more effoctive Jiberion Geolopical Survey. This ia to
bo acconplighed throuch acodemie and practical troining of Iiberian personnel
in tho US, through the provioion of modern lab., field equiyment and, most
importantly, through in-gorvice training of Iiberian counterparto by US
Goolocical Survoy personnel, Tho in-scrvico troining will cnoble LGS otaff
to podn exporienco in all phanes . of a mpdern reological gurvey oram;izo.tiqp
and help bring dbout tho doosired instituti izotion of the 14S. )

i
Thus, 4t 1o cnticipated that tho major result of this progrom will de
the sicnificant strongthening of Iiberia's econamic viability, ‘

II. Project Backrround

A. Period 1963 - 1969

Tho project was stoxrted in 1963 and ascheduled for camplotion in 1972,
Forgonnel froan the US Goologicnl Survey were cosigned under o PASA arrce-
rnont as operating advisora to the Iiborian Geologlenl Survey. During the
courge of this project cuologlsts, geoptysicists, mineralogists, a cartos
grophor and vordous adninistrative personnel were to be casirned to the
team dopending gn the ncod of the progrom ot ja porticular atape of propross.
Same, basle agsunptiona pade 1n duoiendng tho seope of work wero: K '
1. The main project end-product weuld by the eompilation of the
geologlenl: bagse mops seale 1:250,000. ' ,';

2. Sultoble topogrophic base maps would be made avoilable to:'protect
perasonnel as o product of o mapping program to be carried out by tha US
Axmy Mop Service {AM3) ond the Liborian Cortogrophic Service (ICS).

X J
3. Mineral deposit studics would be 1imited to preliminary explovation.

4, A roaganoble amount of instiiutionnl develoment would be sought.

| | " !
S5« AIfull pomplenment of USGS and IGS stalf would be mointained
throughout: the project’s 1ifo. “

1 1 ' i '

IMpasureblo, progress wor achleved during the early stopes of the project
(sca Scction VIE for a partial mu$ « Soveral situotions arose, however,
wliich glowed the rate of propress tovard initinl tarpets.

Among theso weras : "
b 1l [

1. The ANS-ICS base mops did not nmaterialize, Thus, it was ncceasory
to complla & form-1ino base maps of Idberic, [Seale 13125,000 on which to
plot the geology for publication at scale 1:250,000, Shaded relief mops
were to bo added with 10 quadrangles covering the ontire country.

UICIASSIFIED
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2. Several intensive mincrol-torpet studies become neccna_n__rx.y
Oono study crow out of o field-mapping expodition during 1905 which rovealed
significant deposits of borite end Ikyonite. In 1967, roecopnition of the
posoible existence of petroliferous sedimentory rocks reoulted in con-
sidernble reophysical and geologicnl effort being expended in evoluating
and furthering dovelopment of Liberia's potrpleum prospects. The results
of these studies stimuloted privote inveators to carry on further exploration
ond develoment. (Sce Section VIN). GOL income from these sources had,
in foct, heavily amortized tho GOL-AID investment but, it rcmeins true,
the projcct fell behind schedule because of tha expended mon-montha.

3. The unfavoreble noture of Iiberia's reolorienl. /physichl
enviromment mode noceosory on oirborne peomnpnetic-radiometric survey
in order to achicve tho desired project results. Such o survey
(vhich included the 25 mile off-shore strip) was completed in 1968 undexr
an AID loon. 7 3

4, Men-rmonths were diverted to develormont octivities outside tho
primnry proprem objectives. The project office become recognized oo an
excellent mource of in-country information net generally avoiloble elnevhere
in Liberin. Since tho onquiring parties tended to be heovily involved in
developuent nctivitiesn, project ataff felt canpelled to accormodate thelr
roequests. Data furnished included inCormation obout locnlities based on maps end
corinl photographs, petroprrphlent date, hycerological and meteorolopical
records and mineral and conceasion statlastics.

5. Three ficld stoff positiong were eliminoted during the BALPA IT
oyercine. The pera~nnel cut come at a: particulorly inopportune time aince
bage nap and peophysienl data bed only rccently been completed.

i I '

B. ';_Rg_vicwi of Vorls Stetus - April 1970 °

" ! i
As o result of the chanre factors listed nbove (A), it become cleor thob
tarpet objectives could rot e achieved within the scheduled period,
Accordinply, reprosentotives of USAID, GOL and USGS met in lonrovia during
April 1970 to mplke ncceosory ndjustrents in prelect strategy. There was
reneral agreement that tho original project gbjectives should not be
attonunted in view of the noture of the conmitment mode to the GOL in thise
program apeo end the potentlal impnct of the project on the Liberlan econcmy.
Furthor, At wna: felt thut those barpet objectives could be substantively
achicved by June 1972 if project inputs were increasad. S oral progrom ¢
revisions were pgreed upon to sccelerate project Sorplementation: ,

o | !

1/ Theoe were undortaken vhile waiting for t,ho base mops, (referrcd to ebove),
to be campleted. o

UNCIASSIFIED



MOROVIA  TOATD A UNCIASSIFIED 5

1. USGS/W would intonsify its map corpilation to bring about an
earlior availadbility of the 1:125,000 scale form-1lino maps.

2. Tho field mapping seale would be changed from 1:40,000 to
11125,000.

3. The fiold-napping plan would be rovised to allow cortain renota
and inaccessible arcas to bo shown blank on |i‘il.nn.l ceologic maps.t/

ll 14
4, There would be oxtensive use of air-gupport (1nclud1ng holicoptars)
to apced up ficla napping,.

5. Up to four USGS/TDY porsonnol would be utilized during the dry
scason to campensato for the lost man-montha reforred to in II.A. nbove,

Finally, 4t wasiopreed that the guccess of the nccelerated plan wns cone
tincent on the restoring of three fleld positiona climinated by BALPA I,
Only with a fully stoffed teom could the critical bolance be mointoined
between field personnel who collect the oripglnal datoe ond gtaff personnas),
who plen end manage the oreration, gupport tpo ficld work with lab and K
tochnical services and conpile the geologle mapo/reporty.  Lacking this :
balance, the oporationts erficiency would bd: 1mpaired.?.7

Reatoring the throe ficld positions (topethor with the DT personnel)
vould allow forcampletion of the project in the least time. Becouse
of the shortor durction of support-stalf nosiomments--og campored to a
longer progrom requiring fever field geologista~-the properly bnlanced
projcct could be completed nt the lecst coot, nnd the outputs mede
avallabley to the GOL at tho earliegt date.

C. TRequired Jifc~-of-project finnncinl Irputa

! 1 !
"In addition to providing advigors, funds hove been allotted for the purchase
of camodjties to oquip the Liberian Geololeal Survey along adequote modern
standordsy for participant troining of professicnal persomel, and in
oddition,4® o loan provided an nirborne reophyaical survey of the country,
The following toble shows the expenditures and the projected costs per year
for the USAID gnd GOL.

" 1] ' .
17 Ihis 1s stondord proctice in reconnaissonce mepping and it ovoids
exceasive expenditure of effort in arens of diminishing return,

o " ! !
2/ M this writing, Septembor 1970, the geologienl project is humpered
by thds lack of balance, A ,

UNCIABSIFIED



FRAIIVYAR TUAD Ae UNCIASSIFILD 6

Fseal GOL Actunl or U.8. Actunl or
Yoar Current I'stimate ; gmnt Fotimate
1964 & prior E § 35,000 $ 154,000
1965 65,250 263,000
2966 90,074 430,000
1967 112,373 431,000
1963 9,018 559,000
1959 93,673 553,000
1970 E 156,000 E 395,000
1971 E 160,000 B 706,000
1972 E 170,000 B 720,000
Totals $902,2€8 $h,201,000

In ndditign to i::bove there have been PSL loan amounts expended as follownt
FSL AID llo. 669-11-010 $ 33,000

L AID Do, 269711-012 8,520
PuL ATD Tlo, 65911015 10,000
Totol : $ 51,500

AID lcan 'I"imncing provided for on airborne Mﬂ\vniool ourvoy or,tho
country nt coot of? ‘

ALID Ioon No. GGO-1014% £350,000
GOL Contribution 39)
Total 10,

&3

ITI. Cotting

The ninerol industry is one of the rajor doljar carners in Liberia, and
projected trends indlcate that ninervl rroduction will be a mojor oouvrce
of revenue {or pany yeors to cone. Deientific ouplorstion for ninerals
anl effleclent development of the deponits dqpond cn ole reslonnl reo-
lozic ate supplicd by hich quality reologia ropn and reports. Ag
procurcent of {hiese data 1s, in oot casen,, beyond the capability of

he Inllvidunl mining eampanien, the lo~ical function of the Liberion
Goolonical Burvey 1o €o provide this inforrntion required for development,

Eea Eotiraﬁte
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lorge areas of idboria ore unoxplored nnd it s quite possible that herotofore
unlnown ceonomic minoral doposits or minornlized aiotricts moy be found during
tho courge of the crological mapping activity. It is becouse of this
poooibility that tho goochomical and heavy mincrals progpecting octivities

are included os part of the poological mopping program.

Liberia ot tho Inception of the project had 1imited poologie information,' ng
ninerals exploration progrom, and a peologic ateff with only o small coount
of oxporience but vith recsonadbly sdequate academic troining. Tho staff
wvas end is undorpadd ond field operating funds wore insufficient to support
nocessary field activities. “‘

The present projcet was desicned os on operationel type of activiby uhich
would use the LGS coeologlsts os much os possible ond which would gttempt

to nuddmize GOL participation. lMojor axeas of activity would be confined
to: mop production; o minerals exploration progrem; ond, the entabliolront
of a functioning 1GS division witrin the HR:S. It was felt that a 1GS-USG3
coaperative effort would insure the desirable tochnical cxpertise, a good
vorliing enviromment ond o stimulating scientific otmosphere.

IV. Stratory

! A "

The develomment, of the mineral resources of [Liberla deperdls to on cxtent
on the avollability of information on the coology of the courtry. The
progent project|in addressed to obtaining ond disseninot this information
vy means of: (1) geolopical ond geophysicol studies and (2) the troining of
1iborion ecunterparts in thls vork., At the termination of the project,
thesce LiLerion eounterparts whio camprise thor staff of the ILiberian :
Goolopieal Survey will be capable of continuing the work. Timg, the opproach
18 to male information avedloble during tho life of the project and ot the
gcne timorenable Liberia to gnin a viable institution vhich can gerve the
goolorical needs of the country in the future.
. ) ’ ]
An alternative oppronch to the problem:of providing peological information
to occoelerate develomment of the mineral industry would have been to hire.
n contract tearof peolopists fram o private:fiinm to do the work. This
would have beenra rapid vay of campleting onjinitiel survey but the approoch
entodled two slgnificent disndvantoges first, the cost would have been
conaiderably preater civen the deoirobiiity of obtaining results canparable
to those from the present project. Sceondly, ot the termination of the
work, Iiberia wrould hove been in no better position than before to contime
this work. l . ‘

i ! | ! R
Ancther alternative would hove been to train;1GS peologists outside Iiberia
ond hnve thom return os full staff members of the Liberian Geological Survey
to ecorry qut tha noceganry work. However; this approach would have resulted
in production ot a level too modest to krop up with the developing ncede of the

UICLASSIFIED
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|

country. Academie treining overscas without further guidance and training
on-the-Job in the country itself is less effective than a cmbinquon of
the two. ! ,

¥. Planned 'l'nrce_t_n, Results and Outputs

The overell tarpet which 48 to provide Lideria with the basic geolosle
and mineralosie information essential to its develoment and to provide it
with means by which it can continue to gencrate this type of information |
@8 nceded after the project has temimated.:

The basic body of information will be produced by the joint effort of tha
U.S. Goologienl Survey and the Liberian Geologlcal Survey staffo during
the exiotence of the project. The nmeons to contime producing peolopie
information after temination of the rroject will be established by t
training and developient of the Liberian Geplogical Survey.

) !
For cach of the major operationnl activitics, the specific activity
targets are given bolow: ) p

1 M ° a
A. Production of multipurpose mans of’.Liborin:

1. :lyﬂcomnmeal boge mapas j

1{a) Syotemtic corpilation ang production of scale 1340,000
B form-line base shects covering the 506 mosaice blocke of
0 Tiberia {cach complete shect govers an erca of

g spproximtely 06 oqtmre',mileaf

.

2(b) Reduction and compilation. of the mosnic block maps to
! geale 1:125,000 Intermediate quadransle work scheet COpYs

t: b ;

i{e) Reduction and compilation of #ha intermediate materiols
to scale 1:250,000 shaded re.fef quadranple map publi-
cation meteriels, and \

n ! I .
1{@) Publication and relean- of the Lnae mape so that they
ean be utilized not cnly {n reolorical survey activities,
but also for planning und implementing both publie and
private sector develomnent activitien of many types
developtient of minernl, amricultural, ectric,
transportation and even, human resources .
2. Geologtie mapss
. f . §
(8) o prepare and publish & set df milticolor geological mape
covering appropriote quadrangle arens of Liberia at a scale
" af 1:250,000, with accompanyif explanations and descriptive
toxts, I n : .

I
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3.

B.
1.

2.

3. To

c.

1.

2.

(b) To propore and publich mops of selectod arens at larger
scales for industrial or mineral development.

Goophysical mapg

(a) To propare ond publish seta of geophysical meps covering
quadrangle arcos of Liberin at a scale of 1:250,000 with
accanpanying explanations ond interprotive toxt.

(b) To propore and publish mops of :various orcas of Liboria
that chouv the sipnificant results of geophysicel investi-
gations in Liboria,

Mineral resources cveluantionst

To propara intorim reports ns necesSory and a final report by
the end of tho projoct, cummarizing the availsble informotion
on nineral rocources and minoral developmont possibilities in
Lidoria.

To prepore comprehensive reports on selected minercl camoditios
gf cconanic pipniticance,

prepare reports of investigation of individual prospective
nineral deponits to stirmlote-oxplorntion and developwent by
the privote occtor. 1 I

Develomrent and cxponsion of tho Jdberion Ceolordeal Survey
Divipien of the INIRCS: ] I .

To prcwiide cuidence ond experience for exdsting stoff of tho
Khiberien Geological Survey in.the field, office, and laboratories
dnder the tuteloge of USGS gpecialista. :

L "

To prow'rido acadenic ond proctical troining in the U.S. for eight
(3) porticipents 4n nddition to eipht others previously sent os
AID participants; selected and approved Jointly by the Director

of DIRS, the Chief of IGS, and the Project Advisor. FParticiponts
nre gejected on the bosis of acodemic records end their octual
perforgance and potential, demonstrated on asgipmments with the
Iiberian Geolocical Survoy. Ob,jectivo of this training is to
lovelop o techinicol staff qualified to carry out gmological mapping

oand regources appraisal in Liverin ps specific rosponsibilities

end functions of the Liborisn Goolopical Survey.

UNCIASSIFIED



MOMROVIA  TOAID A UIICIASSTFIED 0. 2

3. To help cstablich desirable operationnl procedures and orgonizationnl
structure for tho Livorinn Goological Survoy. To aogoist tho M3
in proporation of a managemont monual that dofines and estoblishes
RS managemont control functions.

b. To encourage tho GOL to recornize the neod for a campotent Liberian
GeolorAcal Survey orgonizatioh and the uorvices it con provide, n
A neogure of this rocopnition will be indicntod by tho extent to
vhich tho funding needs of the Liborian Goolociical Survey are met,

VI. Coursec of Action

A. Eropare foorraphden). base maps of Idberin: (Grant finonced)

|
Mequote bage maps of Iiberia are vitally noaded not only as fundae
montal] scource material faor peoloplenl ourvey activitics but alsgo
for plenning ond irplementing both public ond privote sector develope
ment activities of many types (develomment of pineral, apricultural,
hydroelcctric, tronsportation, and cvon hunan resources). In orler
Yo provide tho base mops necessary to compile goolosical data, tho
project personnel undertoolt systematie production of seale 1:40,000
forn-14ne banos in FY 1967 utilizing the USGS Dranch of Special
lps in Voghington, D.C. The individual mosaic block form-1lino
pheots wore reduced end compiled into mmaller scale base naterinls
Py GERA staff in lLiberin. i " 3
(\ -

B. Propore basie reolopicod mapy of Liperia: (Gront financed)

1. }bop specific nuadrangle oreas to provide puolopic data for nmape of
1:250,000 scnle. Field efforts hove been concontrated initiclly 4n
the Voinjoma, Bopolu, Zorzor, ond lbnrovia quadranigles in north-
wrestern Liberia, Corpilation of prelininary bnge maps for these
quadrongles is plenned for completion in FY 1971 and peologic map
panuscripts ore in preporation. ~

1 ‘ |

2. {TLe primary quodrancle nopping propran 18 to be supplemented by ..
gountry-vide geologic and minerals £lold reconnalgannce in critical
otreag., The desirability of such additional prolininory reconnnibsance
is evident with roceipt of regional geoflyyoleal dota. This basic
peologic intellipgence will provide a proliminary basis for intere
protation of geophysical suxvey dotp and for gcheduling more intensive
gystematic mapping and evaluations of possible minoral deposits.:

UICIASSIFIED



MOOVIA  TOAID A UICLASSIFIED n, a

3. An interin ceologic map of Idborin choing the known poology ond.
data gources 1a to be canpiled. Informotion dorived fron rapid fiold
mconnniu ossanco 48 to provido as much basic geologic covoraco os -
pooaible,

4. The peology of sites for engincori purposes (such ag dons or other
fiojor dtructures) 1s to be mopped 42 nocossary to belp in roaching
bosic deeisions vhich will recult in lowest coaot construction writhin
adequate safoty moreing.

C. i!valua%o tho nineral rcsourcoé of Libcrfiu dnd recamr:ndetions
for future nineral exploration dovelomont: (Grant finoncedy

Inventory and ovaluate all Imowvn or discovered mineral depesits and
docuront the rosults in tho form of mps and reports so thad
fovorable deposits can bo brought to attention of devolopers and,
producers. Specific efforts in progress or scheduled includs tha
following:

n n ? f .

1, Ifinera)l cormodity maps bnsed on avalloble information are being |
eapiled in conjunction with the intorim caeologic mop of Iiberia.
Individual camodit; reports will be rrepared vhen wvorronted by
rriority intercot and sufficient dota, i
i 5 r '

2. Intenslve investipetions of fovorable minoral prospects mado Ly -

utilizing detailed peologle mapping, peophysicol tochniques and |

geochomienl analyses where applicoble.

3. /in oirborne ceoplyysicol survey of Liberin,is port of the exploration
rogran. The reoulis of this survef serve as a direct cudde to
tiognotie and rodlocctive ninerala and are of slpnifiennt aosistonce
$n reoglving nony evaluation and ceologie mapping problems. It has
flroody sorved to indicote the 1ikelilhood of sedimentary rock formo
%iona pffshore which has stinulnted)intense interest amony patroloum
gcopanies.  This gurvey was funded by o {53,000 AID loon and a
iy XY @0k contribution.

D. Help eptoblish o more effective Iibarian Geolordeal Survey in the
Burcau-of loturol Resources and Survevs: "

i ] : ,
fmr‘. ove the canpatence of the Iiberlan Geological Survey in toms of
its ability to acecomplish geological mapping and minoral ovaluation
studicp both in the £ield and 4n thé loboratories ond in torms of
gdminigtrative and menagomont ‘octivitios noocasary to implement an
officient peological survay orpganizadion. Upcrading will continue
along tho following lines: .
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1. JIoprovingz tochnical competoncot

2,

3.

(o) Ixisting ataff membors including subprofession:l assintants,
vill contime in-service training by working in counterpoxt
poscitions in all mapping, evaluotion, and supporting activities.

(b) Exioting and futuro stoff merbors are receiving ncodemic
decreon ond practical expoerience in the United States in
USAID-gpongored Participant Training progroma.

Improving fiold and laborotory faocilitics:

With caoistonce of PASA backstopping, AID gront, Project Support:
Loan and same GOL funding, stocl:s of £iold equipment and various.
supplies adequate to carry on efficlent and safe operations for .
sovora) ficld parties ere being establisched. Laborat ary equip-
mont items and sufficient supplies to sccamplish nec- vsary loboratory
work ore being installed and maintoined,
| 1 .

ovine tochnienl backstopping:

-
M

i | ] |
8) Through tho USGS techniclans, $ho 10S Bronch of Publications
and Geologle Cartopraply receive cssistonce in providing |
bose materials and documentotion of results of investipative
f studies in forms suitoble for yelease in officiol pudblicotions.

» ! r
(b) A;technical dota depository is:being developod. Technieol data
report and map files are being indexcd by arecs, author, minoral
1 cormoditios and mojor geologic|cubjects; the scientific 1ibrory
" id being assembled and organizéd; and the ruseum is accumlating
i arcollection of reprecentntive rock and mineral specimens of
T Liberia, ‘ -

" f .
Jmproving vor: facllities and condidionss
il

- n

Additignol useble space 40 the Liborlon CGeological Survey bullding,
funded -ossentially by the COL, i1s being palned by converaion of
greos formerly uced for other purposes, by Letter utilization of
axioting spoce, ond by Constriction of o new four-roon annox.

Ul

\ h i !
Improving edminigtration end monarement support:

I ( \
(o) Cantinuo the efforts to upgrade tho Liberian manogemont and:
edninistrative activitios required to operate and maintain |
) an effoctive technical orponization. A middle level adminige
trative asoistant in the Idberion Geological Survey hos been

oployed a8 of md-1969,
. .
URCLASSIFIED
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fb) Contime to nsoist in improving the nonogemont and administrotive
:porntion of thoe 1G8 and the BIR:S by in-service and participent

(¢) To caniniotrative staff should at the termination of the project
ba’ capablo of planning end directing the research and servidh
vities of a geological survey orgonization including:

(1) The proparation of on inclusive budpet,

(11) Tho determination of the logistic support roquired for .
ficld oporations 3n peologle mopping and minersl camodity
investicotion,

(131) Deternination of the cquipment ond supply requirerents of
| fiold and laboratory operations,

(iv) Tho procurement of commoditics on o timely basis ,

| 1 ' ! , '
(\ns The effective management of the technienl and elerieol ;
¢ staff go that optimm productivity is naintoined, and

(vi) The “inery procossing of reports go that publication ia:

¢+ pranl‘, i n

1 | q

i tochnical otnff should have the eapobility to contimie to carry
out all phases of research and investipgotion in the type of
geologie and mineral studics that were conducted during the
active part of the present project. This includen geologic
moy,Ang, economic mineral: otudigs, poochonical studics, co~
plysical imvestigoations, petrographic studios, map canpilation,
photographile services in support of map compilation, mop and
11juntrotion preporation, and oll reloted sctivities. '

| 1
Managorisl troining will be provided for the GOL Project
Operctions Officer of the Liberion Geolopic Survey sinilor to
thot provided previously for the Doputy Dlrector, Burcau of
Hogural Resources and Surveys. This troining hos proved
beneficlal in improving the decision.moking of the supervigory
officer and the general edninistrative manapement of the XIGS.

1 : |
It 1a further proposed o continue on-tho-job training. 8y
exanple and demonstration, improvement in skill and the will to
perform will ba roalimxd. There is no posoibility of producing,
oniorganization campnroble to the USGS by the time the project
torninates. Tho intent 18 to produce a foundation upon vhich to

41d ouch on orgenization, andrthe future belongs to thone .,
individucls vho porceive the need, possess the skills, ond apply
their onergies to this end. UNCLASSIFIED r
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VII. GOL Contritutions to the Project

Annlysis of soveral previous budrot requests indicates that the 103 budpot
gﬁmumumammaupmmmmawmwwu
ovps

Fersonnol services 507,
Other sorvices 35%
Carmodition 159

Althouch the amount for GOL carriodity procurttent 4s ¢.rmonly substantiallv
cut, it should bo noted that tho approved 1970 LGS budpet (LGS direct
$122,404 + $17,500 for 5 vohicles) includes the folloving onounts for
camodities and services formorly provided ontirely by AID fundings

llaintononeq ond repeirs of equipnent 2,
Publicntions, printing and bdinding 2,000
nall tools 300
llousehold and sanitary supplics 500
Printing and binding pro-publicotion supplies 1,000
Portg for sciontific ond tochnical equipment 24000
Laboratory: supplics : 500
Photogrophic gupplies 1.,500
Total- $8,200

The ficure for in-cmmtry travel and suvoistance ($44,200) 43 nlso
gubstential and, if fully utilized for nllocated purpose, should
cdequately support tho IGS flold activitics.

It shouldsalso bo recopnized that the amount budroted for perncmmi
{nt the provoiling GOL rotes) provides salories for o total of 32
IGS employees in th) following personnel enterories:

(

Pernm L Thuriber
I :
Profossional stoff 9
[11dd1lo-lovel casistonts 18
Ficld and laboratory aidas 12
liegasengers. and wotchnen =3
) .I]
Total 32

Including the cmounts currontly scheduled for both the present project
and tho UH Iinofal Survoy, the total GOL outlay for activities related
to developmont of the nation's mineral resources will cpprepato in
excoss of $1.5 million by tho ond of 1972, Otwviously thin is an

ol £ ficant COL interest in mineral resources dgvel
Cxprostiop of sont URCLASSIFIED opents
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It can bo anticipated that this interest will continue in one form or
onother after the curront project ends in racognition of the long-tom
dovalommont potential inhorent 3a an active and canpetent Geological Survay

orgonization.

VIII. Prorress to Date

‘Ae "Produétion of mltipurpose mapo of Liberis:

1. ‘Praparction of peopraphicel bnse mops of Libering

(o)

The long standing impedinment to the project resulting fran

a lack of aduquate base maps has been overcame by arranging
caopilation of mognie block scale 1:40,000 bose sheets in the
Branch of Speeiol Moaps of the U.S. Geologicnl Survey, in
Washington. Inps from this source oxre now avelloble for
mogt irmedicte field roquirements.

2, Geolopical nnpping and propanation)of basie feolordeal maps of
T4

Iiberin:

(a)

(v)

(c)

Systematic reconnaissance £ield mopping has been caipleted
over approximately 25% of Liberia and a scale 1:250,000
peologleal mop of one of the total of 10 quadronples covering
Yiberia is in preparation for publication.

Ropld peologle rcconnaisannce has boen successfully accomplished
gver approxinately half of the routes amenable to ropid traverse
ing. Itch of tho dota thus céllected are elreody incorporated
4nto reports and maps produced by the GERA projoct.: All of it
%8 avalloble os £ield doto and 4o thus utilized 4in iprelininary
interpretations of the geophysicol survey results dnd scheduling
of mopping and evaluation activities.

An intorim peologic map of tha wostern holf of Iiberia has been
prepared end released as follouse

o, G. S., ond Wite, R. W., 1967, Geologic reconnaissance
in vestern Iiboria: Syrposium on Continental Drift, Montovideo,
Urucuoy, 16-19 Oct. 1967 (4in press);

p
Us S. Geols Survey opon-11le rept. IR-LI-13; Liberian Geoloplical
Survey rept., 29 p.

Aﬁ oxtensively rovised vorsion of the western Liberia paper 1s
qurrontly in preparation for publication in 1970 as Liborion
Geological Survey Special Poper 1,

UNCIASSIFIED
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3.

Data for an intorim nop of the eastorn part of litverin ore
boing accurmlatod fram all availoble sources. Carpilation
will camenco when manpouer availabllity pormits efficient
schoduling of tho extensive work that will ba requirtd,
Heantine thooe data are utilized vhien required for spot intor-
protations relative to verioug minerel prospects in the area.

(a4) Althouch the GERA project has not yet porticipated in any
intonsive mapping of oites for engincering purposes, rmch
informel aspistance hos been rendered to public individuala,
other GOL ogencies and private, contractors involved 'in varioug
dovoloment nctivitios in Liveria, Irnoruch as there 18 no
other local cepability to supply such help, tho Idiberian
Geological Survey hns bocome a ruck: uged source of reliable
information and 4nformnl nsglstonce, :

Eroparation ang vublication of roophvaical rnaps of Liborie:

(a) Interprotation of prelininary coromagnetic and acrorodioactivity
maps 1o in progross and preporation for publication will
cormence upon receipt of finnd moterials fran the peophyosical
survey contractor, There 1s dpch interest in theose data and
mblication in o yrelininory forn 1s desirsble as gsoon ag it can
be achieved. ILock of suitoble bLase sheeta will delay proparation
of final peoplyrsical mup copy until the bage sheets themsolves
have been produced (sec III 1.2 nbove).

(b) Interrrotive results of GERA project ceophysical investipatione
are being pro d in o tioely manner. The offghore depthito
bpocrent wop mjcct Report IR-II-33) ond the gravity onomuly
nep of tho lionrovin region (IR-LI-37) relonced in early 1969
were inotrumental in obtaining favorable offohore oxploration
concessions for the GOL. Additional moterinls are currently
in proparation end are expectod to ba relecged in lato 1970,

Tvaluition of the mineral regources of Jiberia ond preporotion of
flocunepted recorendations for future mineral exploration develomonbs

i
An inventory and ovoluation of all Imovn or discovered mineral deposita
vith documentation of the reguits in the form of mops and roeports so
that favorable doposita con be broyht to attention of davelopers and
Irodugers 18 o stated tarpet .objective of the GERA project, Jifie
rrogrons has boeon made ns follown:

URCLASSIFIED
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1.

2o

Mineral occurrence datat

Minoral occurrence maps bosed on available informntion aro boing
cazpiled in conjunction with preparation of other ceologde map
data. As an interim product, a penernl mineral resource locnlity
nep vas prepared and released by the Lidborian Geological Burvoy
in Scptember 1963,

[inoral Invcotigationn:

Speeific investigntions have been undortalen to study a nurber

of locolities where mineralization wns knovm or discovered during
the courno of invostipations. The results of theso investications
have been documontod in official reports prepared by the GERA
projact.

mong the nore aignificent invostigntions are the following:

(a) Dprite - IGS DM, 1, 1967. Resulted in on exploration
ond develomment concession being pramted ia 1968,
Egplorotion concession feos inthe cmount of $5200 per
year ocre being pald to the GOIw  Exploration is still in

DrocReas.

(b) Kyonito - 105 Dall. 2, 1963. As o dlrect result of GERA
activity ono of the major U.S. producers of kyonite-based
refroctory products hag expressed an interest in the doposit
chd 48 currently maling leboratory tests on somplos from
the principal deposit. IL reoplts of the tests ore
favorable it is anticipated thet o devalopment concession
will be requested.

{c) Petrolown - Tho current Ligh imberest in patroleun oxplo-
rovion along Idberia'sn continental shelf hos come about
a8 o direct result of GERA project netivitics, Foliauring
project ildentification of vil-beering carbonacecus cobbles
af places along the coast of Liberin, anolyses were noda
of bituninous rosidue frequently found on the beaches.
Upon determinetion thot tho material was probobly o crude oll
(rather thon o mixed restdne of refinod products), speci-
ficetions of the proposed peorhyoical survey of Liberia wera
written to include offshore extensions of asame of the Ceo-
physical troverscs. On the bogis of prelininary onalyses of
initial geoplyysical survey data indicating a posoidbly sipnificont
offahore section of sodimentory rocks, it was sucpested to the
GOL that thoy should opproprictely define GOL richts to tho
continentol oholf oren. |This wos speodily done in early 19G8.

UICIASSIFIED
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Anolyses of preliminory mops recoived frao the geophysical
survey contractor confirmed previous spot interpretations of
ficld datn. GOL pramotion of offchore prospocts carmanced
vhen Andustry scouts received GOIL permisaion to obtain tho |
ceopliysical deta. Recomnodssence seiomic exploration wog
rermitted, but oll attarpts to obtoin concessions were forde
stalled until tho applicoble potroloum eode was enacted and
a capetitive bid procedure established,

Two interprotive GEMA map reports (IR-LI-31 cnd IR-LI-37)
campleted cnd released during the bidding poricd vere
irportant factors in ereating ndditionnl industry interent
and establishing a bagsis for truly campetitive bids. As
a regult, tho cxploration concession orrecnents obtnined
by the GOL are oxceptionally favoroble to the GOL in terma
of potential return to governmbnt 4f petrolown is developad,
In the neantime, the cash to Le recoived during the firat
2-yoear poriod by the GOL fron sipnnture bomus ond rentolg
even if oil ig not found) vill omount to approximatoly
$350,000 ond thus cubstantially oxcoeds the GOL cost: for
the entire IGS over the periodiof the first 3 years of the
GERA project. Decnuse of its hiphor prospoctive value, ong
of the blocks yet 4o be rolensed for bid conceivobly eould
result in aven greater immediote coash return to the GOl

1 . -
The amount nlrondy spent: by industry in actual offshore
cxploration activity is cstimated to exceed 1.5 nillion
dollors., The resource input for exploration will step up
very rapldly cver the next 2 yeorn end private scctor
exploration crpenditures moy svbotontiolly cxcecd the
minirums acheduled by the exdoting concession aprecmenta
ond canparable nnounts cotimated for the two remalning
blocks to be roleased to concossionnires (minioum totol
estimated ot six milifon dollara).

On the bogis of obovg it is obvious that tho GURA project
hps contributed to an increase in vrivote scete. inventment
ip Liberlo and in the cconanie: viabllity of the notion.

1

(a) Phrosphate - The investignticn of tho fertilizer potential
of tho phoophate deposits at Dani 14118 hog resulted in the
finding that this phosphate con be converted to fortilizor
natordol with sinple heat trentmont. This discovery moy
prove to be the basis for the development of a local phosphate
fortilizer industry which could have a significant iupact on
the opricultural sector in ILibveria.

UICIASSIFIED
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3.

L.

C.
1.

2.

(e) Othor mincrals - Invostipntions have been made of cloy and
gsilica sand dopooits in the llonrovia arca relative to the
materialo boing utilized in local industry. The study re-
gults are cncouraging and reports are currently being
prepared for release.

Datn collected in the course of other mineral investipotions
have been documented in reports already released or now in
proparction,

Mineral camodity inventory:

Minoral camodity files have been cotablished and applicable
minoral locality mopa aro being campiled. These materials
will form the boasis for individual camodity roports vhon
sufficient data ore avallablo,

Adrborno Geoplysiced. Survey (AID loon Ho. GGO-1-01L) :

On theibasis of o feasibility:study:-canpleted in June 1966,
the GOL and AID concluded o loan acrecment that finonced o

ceopliysical survey for vhilch flylngiwas completed in Februoary
1968. ALl dato was coaplled ond made avoiloble 4n 1969.

Developnent of the ILiberlan Goolorleol Survey Orponizotions

Profcagional campetence of the Iiberlen staff has beon improved

by diroct counterpart contact in project opersctions. Ac wos ro-
ported- proviously, poor pergonncl ond management practices irpeded
fhe project. Thourh soame of thaese difficulties still persiss,
thiere have boen morked improvenentss Work attitvde, cttendence,
and stondards of productions and achicevemont have improved. Algo,
more cffective nonagoment and cdministrotive proctices exre becoming
evideny in tho DIR3 os the result of the managemont training
coursoe ottendod by the Assistant Diroctor as e USAID participant.

GOL financlal support of the Liberiqn Geologlienl Survey hag gub-
stontiglly excceded initisl estimates. Tho percentepse by which
the angunts aliotted hus exceeded inditinl estimetas since 1965
ap followa:

1965 25

1 235

1969 W%

970  70%

URCLASSIFIED
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This 18 ovidence of tho extent to WMich the GOL has recognized
thay noed for the oervices of o geological gurvey organization.

3. A more servicoablo physical. plont, providing suitable space for
laboratoriea, roscorch offices, roport nreporation facllities,
technical data flles, and f£101d equipment storoge has been
~organizad.

b, The participant training proprom hos bepun to yield dividends
4n the 103 orponizotion. TABIE B shous AID sponsored participnnt
training related to geolory ond mineral industry activities in
Liboria. Of %tha total of 18 porticipontas,

11 ore currontly actively cauployed within the BUR%S
(the original cor sponsoring opency),

3 are currontly in school in the USA ag participonts,
1 18 a school teacher at LAMGO/Iimba, and
1 is a gurveyor in Bong County.

In the torms of total 370 paiticipgm-tmmmg-montm provided
the recipients of: ’

269 months (737%) are currently opplying their efforts in
the IILS.

Of these, 171 months (LG}) are actunlly vithin the
IGS organization,

77 nonths (215)) ave currently in school » but expected to
return to IG5 employment at coapletion of school,

24 montha (6)) are in cutside somi-technical erployment
vithin Iiberia.

Of the USATD-sponsored 198 months of participent training provided,
tho recipients of:

121 montha (61%) nre curromily 1GS employces, ond
T7 months (397%) are currently in school but expected to

roturn to IGS exployment wpon campletion of academic
trﬂilﬂ.ng- !
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All of the USAID-sponsored participents and all but the first
two AID-gpongored

participants (tho two participants now employed
outside tho GOL) have worloed in countorport relationship with ons
or more USGS staff tochmicians.

Attachments_

ny
Table 1, pg A=l & A2 ‘ \ b
Table 2, pg B-1 S
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