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L. &==sa Description 

A. Over Sc= 

The econcarj of Liberia Ie benefited over the past ten yezars from the rapidgrouth of tho mining industry. Official GOL statistics reveal that 33 percent of the total econccy is based on minina and directly related irAuatries.Zia past four years has produced an annual cveraco G.O.P. Crawth rate of 17percent much of which ia attributable to inceases in minoral e.qports.Continued oxpansion of thin industry, even at the anticipated levelier-off
growth rate, irll bring corresponding baowfita to the sconcnj. ia aoctAma desimnd to holp vchievo and maintain thite gro th rate. 

In Liberia, mining aid mineral devclorrent in carried primarily byoutprivate ccnpanica operating under govorn ont concession xg-'ecjmnta. Aneffective means of stinulating tin mninin, activity in a thorouK)i-g6ingccmpilation of the countrj's CepoJogic and geophyoica.l data to facilitate

mineral prospecting by Interested parties. 
 The responsibility forcollecting and dioseiinating the basic data lies ith the i berian Goologica.l Survey (LGS) in the D[reau of Natural f esources and Stuveys. Theproject docribed in thl P1MOP has operated ithin the fromeurork of'theLGS ,itththo twofkold cbjecti-Le of inetigating' minoral production =1developing a effoctiveao 1.lber.cn Ckoloaical Survey. (see Section V
for dataileO lict.ig of intended rcielta).
 

ii. Pro 1ct cit 

Mi Project was oclfPetdly dosiagner to cconp.ish the following: 

i. orr~M3lish 1tberia to include, base mapa,geological reconninosnce quadrongle naps, lorge scale maps of mineraldeposits, 4 cm.li scaiLe Intorki eologuic rap, large oscale i.apa requiredfor engineering lrojocts, greopykeiyJ. i.a!,s a JfiPJlly, conodity maps
indicating diatrbation oV econriic mimrrals. 

P. t mknc.urn ineral depoolta and explore for ne, dnoqit , InvOeZj:o.-c tods includo geological mappinG, Ceochemical proopectingand the applicatin of gciphysical teclniquee. Corolla7 studies ofmnoral caxni'tipo (nand, clay, lptnphatas anFd other industrial minerals)have also been acccclihmed to appaisc the Ifbsibility of local industry
docvolopmen, 

UMISSIPME
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3. Dow3i a noro offtivo Aborin Gcoloesucn. Guve. T, Jlo to 
bo acccMpliahcd through acadomic and practical training of Liberian personnel
In tbo USp through the provision or1 modern lab., field equiprnt and, most 
Importantly, through in-oorvico training of Liberian counterparts by US 
GooloGical Survey peroonnol. The in-scrvico training will enablo LS staff
 
to gain e:xprionco in all phaoos -of a mpdern , oological survey orgar tir
 
and help brlng dOut the doirad inatitutionolization of the LGS.
 

Ths, it is anticipated that the major result of this program nill be 
the significant strengthening of Idboria's econamic viability. 

I. ro~oct flackr aim 

A. Period 1963 - _1969 

The project wn ,ta rod in 1963 and schdulO for ccplotion in 1972. 
Personnol frcm the US Geological Survey were assigncd under a PISA agree
mont as operating advisors to the Liborlan Geolog.cal Survej. DurinG the 
course of thin 1coject gooLogists, georiyicints, mineralogits, a carto
garaphr and various administrative personnel vore to be aosigned to the 
te= depending qn the nco(t of tha progrm at a particular stage of progress.
Scmo, baoic assumpions mml in desiing the acqSo of work wero: 

1. ic rain project ondpy.'yluet uculd bp thm compilation of the 
Goological- base naps scale 1:250,000. 

2. Suitabe topogra.phic lozae maps vould be made available to: protect
poronnol as a peoduct of a mapping progra to be carried out by the US 
Army M4ap SerAice (AM) n,.l the Liberian Cartographic Service (wCS). 

3. I-,neraI deposit studios wotld be liited to preliminary exploration. 

* K roasomable amount of InstitutionnJ devolomeut wmld be Sout,). 

5. Ai fu.1 Ocmpleent of USGS and W1S staff would be maintcdned 
throughout'the project's life., 

,rauurabloepro [Osswo achievmd dur.nrj the ewly stages of the project
(see Section VI4for a partial llsting). Savral situations arose, hoeer, 
thich slowed the rate of progress trard initial targets. 

mong tIohe wrai:wcr 

1. The AIO-LC bane n .Pa did not materialize. Thus, it was necessary
to empilo it foii-lino bano naps of Liberia, ICale 1:125#000 on %Aichto 
plot the CooloGy for publication at scale 1:450,000. Shaded relief mps 
were to W,added with 10 quadrari1os covarina the entire country. 

WMASSIFXE 
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2. Severcl intensive minernl-tnrieot studies becoevn neccosr.o.l-V 
Ono atudr grow out of a field-mapping expedition durina 1965 whioh revealod 

of thesignificant doposits of barite and kqjrnite. In 1967, recognition 
possible existence of ptrolifirous sedimentary rocks resulted in con

sidernble geophsical and geological offort being expended in evaluating 
and furtIring 4ovolo1ment of Liberia' i petrpleum prospects. The results 
of these studio, stimuloted private investors to carry on further exploration 

sources hndpa development. (Soe Section VI3. GOL income from these 
in fact, heavily nmortized the GOL-AID investment but, it reains true, 
the project fell behind schedule because of the expended man-months. 

3. The unfavorable nture of Liberia'a Uoologicna/pVh cI 
environmnt mode nocontgo nn airborne oc ( rn,,qe,tic-rUlicmetric survoX 
in order to achieve the doired project results. Such a survey 
(which included the 25 mile off-shore strip) wa ccmpleted in 1968 unaler 

oan AID loan. I 

4. ,1fn-nonths wre diverted to development activities outside the 

pr.rnQy profrrL , objectives. The project office became recognaized as on 

excellent" source of in-cotrj information nt generally available elcehere 

in Liberia. Since the onquiring parties teded to be heavily involved in 
ncttvitiea, project staff felt caopelled to acco.modate theirdeveloplent 

requests. Data furnished included information about localition based on maps eand 
aerial phstographs, pctrogrnphical dat, hycyrological and meteorological 

records anId mineral and concession statistics. 

5. Three field staff pooitions were eLiinated durinW the WLPA 11 

erorcino., 	 The pcrs-nnol cut come at a particularly inopportune time since
 
data had only recently been completed.
base map and raeolh;sicr! 

B. f.cvio , of 17kwk Strtus - A"ril. 190 

As a remat of the chan factorn lited above (A)p it becme clear that
 
rot 1v achieved ,,rithin the scheduled period.
tnrget objectives could 

[lonrovia ditringAccordingly, reprosento tiveS of USAID, GOL and USGO met in 

April. 197Q to mphc necessay adjustnento in project strategy. There was
 

[eneral agreement that the original project 9bJcatives should not be
 

attenuated in Vi.ow of the nature of the ccim.tnent made to the GOL in this
 

progrnm area apq the potential impact of the project on the Liberinn econmy.. 

Further, it was! felt that these tnrget objectives could be substnnt'ivoly
 
were increased. Sc'>ral progrm
achieved by Juno 1972 if 	 project inputs 

prreed upon to accelerate project implementation:revisionowere 

drtaken uhile waiting for ,the base maps, (referred to above),These',were 

to be"complted.
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1. 	 UMS0/R would intonsiifj its map compilation to bring aboutearlier avaulability of the 	 anW2 ,00 scale form-lino maps. 
2. 	 Tho field mapping scale would be chaged from 1:40,000 to

Uz125,000. 

3. 	 The fiold-marping plan would be revised to allow cortaii rnoteand 	inaccossible areas to be shown bla* on Iinalcooloric maps.JI_ 
4. There would be extensive usC of ainOupport (including holicopt rns)
to speed up field mapping.
 

5. 	 Up to four USGS/TDY personnel would be utilized during the dryseason to ccponatnto for the lost mnan-months referred to in IInA. above.
 
Finally, It as{ agreed that the 
success of the accelerated plan contingont 	 wns 

Only with 
on 

a 
the restoring of three field positions eliminated by BALPA 11.
filly staffed tem cmild the critical bolance be maintained
betucon =oeld personnel %diocollect the, ori~1.na1. data nd staff personnelwho 	plan pnd nnarge the oporation, support tio field work with lab andteclnical cervices anci ccpile the geologic ma /rportq. Lacking thisbalance, the oporationla clTiciency would b1, impaired.&_/
 

Restoring the throe 
field positions (together with the Ti personnel)would allow fori ccpletion of' the project In! the least time. fecauseof the shorter duration of support-statf Paulgnments--as comporedlonger prorram requiring f uer 	
to a

field geologists--the properly balancedproject could be ccrp'ctod at the least cost, aid 	the outputs madeavailable to the GOL at the earliest date. 

C. equired Jif(-.)f-ro ect finncialnI . t 
In addition to providing advisors, Rind,; have been allotted for the purehasoof c rodcties to equip the Liberian GCologipal Survty along adequate modernstandards) for participant training of professional personnel, and inaddition,*v n loan provided an airborne geophysical survey of the country.The 	 follo4ng table shows the 	expenditures arpl the projected coats per year
for 	the USAID c;nd GOL. 

Ma standard practice inhin 	 reconnaissance mapping and it avoids
excessive expondltue of effort in areas of diminishing return.
 
_/ 	 At t4s writing, September 1970, the Ceological project ts hmpereaby this lack of balance. 

UNCLASSIED 
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Fiscal COL Actual or U.. Actual or
 
-Yca -Curentrotiato wwont Ent
 

.964 a .ot 3 * 35 000 151,,o00

1965 65,250 253,0001956 9097 43o,ooo1957 112,373 431,00
1963 94,013 559,000

19639 93,673 553,000
1970 3 1569000 x 3950001971 9 160,,000 786,000192100 a 710,000 

Totals 13o,$4,231, 

In addition to abve thero have been POL loan hmmnts oxpenrlled as fo1ou | 

country. %t coat ort 
AI LoanINo. 669-11-01 $35,000Total $91500_ 

GOL Contribution DO,=Q 

Mz. actln 

The n'2neral induntrj in one of the ruj-or dol1ar memors In Liberia, and
,projected trcnO6 Inlicato tlt n.nerul P-roduction wl11- be a 1m,or courco
of rcvenup for riny ymra to cco. Ocentif~4 o tploration for ninerala

on.1 ofrlclnt develolTont or the deopits dqent1 on Weo c rat,'lol Ceo
loic ,lato yrr,1 by hig rwolotc1tyrapu and reports. Anpromcrcrient of theae Oata in, In moot caeoo, beyoncl to caIIIbll ty ofti Ir . ivi.dual minin cenmp(map tia lQrAcal fAtuctI.on of tho LiberianGoolo'~cil Ourvc7 is to provido tilo lqforrx' on required for dovelopment, 

E d EctrLto 
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large aroas of ikboria oro unexplored and It is quito possible that heretofore 
unhinom cconmco mtnral dopooits or minora zod districts nV be found durini 
the couroe of the Ceoloaical mapping activity. It is because of this 
possibility that the Coochoical end heavy mnerals prospectin activities 
ar Included ans prt of the Cooloical mappInI3 projr. 

Liberia at the Inception of the projet had liited goologic Information; ro 
mincrals exlorntion progron, and a Ceologie tcff with only a mall mount 

of expricnce but ulth reasonably adequate acadonic training. The. staff 
uas and in underpaid rid field operatinM funds mro insufficient to support 
necessary field activities. 

The procont project was dosigned anon openrtlaal typo of activity which 

would use the LG3 Ceolo ists as much as possiblo end wich would *ttarpt 
to maxUdze GOL participation. 1-jor cro n of activity ould be 2onfined 

to: map production; a minerals exploration rrogrw; end, the establianhrnt 
of a functioning L3 division vithin the EMS., It was felt that a IS-UBGS 

technical expertise, a Coodcooperative effort would insure the desirable 
worling onviromnt rnd a stimulating scientific ntmosipre. 

IV. r 

The dovorlojicnt of the minoral resources of Tibori depends to an 
on the avoilability of information on the Coology of the country. 

extent 
7ho 

this informna!onpresent pojcctlis addresscd to obtaining a64 dinoaminating 
by monn of: (1) geologicnl and geopty~lcal atudica and (2) the training of 
Libarian counterparts in this itork. At te termination of the project, 

these Liborian gountcrparts who ccprisc thor staff of the Liberian 
Thus, the approachGoological Survey will be capable of continuing the work. 

at thein to mz:e information available during the life of the project end 
0=0o tiMer enabli Liborla to gain a viable institution hich can carve the 

geological nOOds of tho country in the future. 

to the problem of providing rpological informationAn alternqktive Ctpproach 
to accelerate devolopmont of the mineral induntry would have been to hire 

a contract tcem of Coologinto frrn a privater fin to do th-e work. This 

would hav beeni n rapid way of cupleting anlinitial, mArvj but the approach 

ontailed tuo significant diondvantaGes: first, the cost would hav beon 

considcrably greater given the denrobflity 6f obtaining results canpyrable 

to those frcm the present project. Sccondly, at the termination of the 

worh, Liberia u6ud have been in no better p sition than before to continue 
this worhi I 

1I 
Another alternative would have been to trainl:WS CeoloCists outside Liberia 

end have them return as full ataff members of the Liberian Geological Survey 

to carry out the nccssary work. Ikcvevori this approach would have resulted 

In production at a level too modest to kWop tip with the developing needs of the 

UnLtSSnpIsD 
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country. Academic training overseas without further ruianoe and,training
an-the-job inthe two. the cvuntry itself Is less efft ctive thran a cobination of
 

V, Planned Tareth,, Results and Cht-puts 

The overall target wbtch is to provide Liberia with the basic geologie
and minexalocgi 
 informtion esoential to iti development and to provide At
with 	mea~n by which it can continue to generate this type of information1an needed after the project has terminated.4 
The basic body of information will be produced by the joint effort of theU.S. 	 Geological Gurvey and the Liberian Geological Survey staffs durinathe existence of the project. 
The means to continue producing geologic
information after termination of the project will be established by t itminina and develolment of the Liberian G"logical Survey. 
For each of the major operational activitile, the specific activity
 
targets are given below:
 

A. Yroduction or mltka eae of Liboria: 

1.~0oEXNieal bacemaw1 
(a) 	 ;ysteratic conilation and production of scale 1:0,000

f'orm-line bate nhects covering the 506 mosaic blocks
4iberla (ach complete sheet povers 

of 
an arem of


ipproxiztely CA nquare-imiles)* 
a(b) 	 leduction and compilation, of the monaic block maps

*,cnle 1:125,000 Intermediate 
tor. 	 quad:anrle work chect copy. 

(a) 
eaductlon and compilation of the Intermediate materialsto scalo 1:250,000 shaded re4ef quadrangle map publi..
cation materials, and 

,,(d) 	 Riblication and relco-:, of the Wle maps so that theyran be utilized not cn.V In reolo;icol survey activities,
but also for plannin( and implementlng both public andivate sector develorrtdnt activities of many typesodveloiont of mineral, a(ricultural, hydroelectric,
transportat.on and even, human resources). 

(a) o preparo and publish q get 4f multicolor eological maps"covering appropriate quadranle areas of Liberia at a scale
of 1:250,000, with aceumpanyla exnationm ai descriptive 

http:transportat.on
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(b) 	 To rwcpar cd publ1ih uapo ofiaelctecd arofao at law r 
scales for iwuntrial or mineral development. 

3. 	 Goobsnmcnl mMs 

(a) 	 Tq prepare and piblich ceat of ofsicnl ma s covering 
quadranU1e areas of Mborin at a scale of 1:250,000 with 
accoripWnria explanations and Interprtiv text. 

(b) 	 To preptro and publish maps of-varims aea of Liberia 
that chov the significant results of (pobnaical invOti
cationn in Liberia. 

D. 	 llnernl raources evaluations 

1. 	 To prepare interim reports an neceaary and a final report by 
the end of the projoct, aumirrizng the available Information 
on mineral resources and minoral developmnt possibilities in 
Mabria . 

2. 	 To prepare corprlianolvo reports on selectod mnere-l ccmoditloo 
of economic siGnii'cance. 

3." o prepare reports of investigation of individual prospective 
mineral deposits to stinUlate exploiation and dovelogpent by 
the pr$vate sector. 1 

C. 	 Lkweloyent and c:'rm ion of the liberian GeolotcalY
 
Dirlqii n of the JWCGK.:
 

I. 	 To provide aWidnnce and expericnco for existing staff of the 
lIbori= Geologlcal Survey in the field, office, and laboratories 
,nder ti tutelge of USGS specialists. 

2. To proido acndamic and practical trainin in the U.S. for eioit 
(8) pa#ticipants in addition to eitlit others previously sont as 
AID participonts; selected and npproved Jointly by the Director 
of BrMS, the Clief of WAS, ond thu Project Advisor. Participants 
pre soected on the basis of academic records and their actual 
pcrfor anco and potential., demonstrated on assixents with tla 
Liberian Geological Survoy. Objectivo of this traiin is to 
"lelop a technical staff qualified to carry out (pologicl mppiMng 

And 	rources appraim in Liberia pa specific responsibilitiess 
wAn 	 fuictions of the Lib rian ,Gooloical Swvy. 

U!MIAGI IE 
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3. 	 To help ctablish desirable oporntional psocodro and Organizational
Otructuro for the Liborina Goolocal1. Mnvoy. To assist the Il.3
in preparation of a mmacwnt manual that definea and 	eatabliboes
RMS zznacmnt control ibnctiona. 

4e 	 7b oncour'a the 	GOL to rcognize the need for a ccamotent LiberianGooloj0cal SurvY orennizatiob and the uervicoa it..can provide."A measure of this rocognition will be Indicated by the extentihich the fundin toneeds of the LMborian Goolocica SurM are met. 

V1. Amgwo of Action 

A. repw agoZMLA.cml. barse nma of Liberia: (Grant financed)I
 

Adequate base naps of Liberia are vitally neded not only an funda
montal source material for cologlcal survey activities but acLofor plvnning and mplementing both public and private sector development activities of im:r types (develoment of minral, aGricultural].
krcrojY ctrlc, transportation, and 	evon human resources). In order%o provide the b-wc maps necesn=ry to ccapite GpoloGical datn, thetwojoc poroonnol unclartook s~rytematie production of scale l:40jOOOrorm-l.r banoe in FY 1967 utilizing the UGS3 Branch of SpecialIMps in Washinjton, D.C. Tim individual mosacl block form-lino
ahectm %mroreduced and ccmpod into smaller scale base materials 
try s Liberia.ataff in 

B. 	 A~e~.ar baic (roloA of ,Igeraa:.ea oap,, (Grant financed) 

I 	tbp specific quadrwrle creas to provide Doologic data for mopa of1:2O0,boo scr.c. Field efforts have beon concentrated initially in
tho 	Vow.nna, Bopolu, Zorzor, and 	Monrovia qundrangles in northiomatoi Liberla. Colilation of prellriinary bane naps for theose
quadra glcos i plcnned for ccnplction in IY 1971 and Geoloic map
panuscripts are in preparation. 

2. ,Tlic prjnWay quadrangle mapping pro~an is to be supplmrnted by,,oountry-wide geologic and minerals flold roconnaiiannco in critical ,ean., Te dosirability of ouch additional prollninazy reconnaibeance
As avloent rrith raceipt of rerioni copbsylcal data. Thin ba t.egeoloatc intellience will provide Ia preliminary basin for interprotation of Cooliysical survey datR and for scheduling more intensive
0yatwatie mapping and ovaluations iof possible mineral dopositsi: 
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3. 	 An Interim Coologic map of Morin ahmdna the knoun gology mAd
data aources In to be cczpiled. InformatkIn dorivod fr rapid Ao4reoonnaiannoo to to rovido a nmuh bloie Coolclri coverage oa 
possiblo 

he 	 Tbo fColor of altos for cngincorinmIurposes (such c dcoa or Aberfinjor tructurca) in to be pp it nococary to bolp in roaclng
bcic decisions Adch vil romtilt in lowest cost construction witbin 
adoquate safaty mnrgins. 

C. RMIunto the mineral rescources of Liborla dnd Peaeroca-ntndtis
joftuemineral gala rmtion dclav lorqnt. (~Grant finnced)~ 

nventory rnd evaluate all Irown or dlscovered mineral dopusits and
documont the rosults in tho form of maps and reports so thux,favorablo doposits con be brought to attwtion of dovlopere and,producers. Spccific efforts in progras or scheduled Includi the 
following: 

1. 	 ;inera4 camodity maps bawod M avldblo information are being I
ucpnpicd in conjunction ith the zorfim
geologic map of Liberia.

Tndividual ccmnodit:; %-ports will be prelpmad wban uirrantod by
priority interest and sufficiont data. 

Ar2. 	 ;nten4vo inoantigations of favorable mineral prospects mado by
i tilizng,detailed mcologic mapping, georpolcal tochniquen and' 
eaochIeca nalyses i,,here applicable.ica 

3. 	 in airborne Coop~ryical aurnvy of I4berla,is part of the exploration
progra . Mae results of this -mrvok norva an a direct guido to " tiignotic nnd rodioactive minerals tdd are of significant assilstnce
*n reaglving nany evaluation and geologic mapping problems. It has
41ready served to indicate the likelihood of sedimentary rock fona.
tion 9ffshore wi4ich 1ie stiraulate ,Intones interest among petroleum?cZvprnea. Tis aurvoy wan funded by a I on d a 

QD((~1 contribution. 

D. 	 ealptabith amore effective t-,rin Gooloftcol Sure in tbq

Marocu.,iof .!turaj. iumd Survj_.::osourcc 


..ov 
th 	cmptonco of the Abeoran GoloCical &a=vo in term ofits 	ability to accocplish geologic mapping and mineral evaluation.tudieo both in the field and,.in th laboratorio wd in toma o$' 
iAt and manaCeent, activioa noonn to Implemente*fMclrit cooloaicri auru-iy m ni'zaion. Upmwndng wil continim

alonaj the following limal: 

UC1A0 



HOMOM W A 	 UICIA8GIFILD 12 21
 

1. _avIMtocimieaL. ccumitoncet 

(a) 	 dBstI Otaff Emobero including oubprofeagior.:".l acnictants,
will continU0 in-orv:ico trainin by working in counterpat
pooiticna in all mapping, evaluation, and uppofting activities, 

(b) 	 k. ting anti ftturo staff meborn nre reeoirlna academic 
degreoo and practical exporience in the United States in 
USD-uponcorod Participant Trmining progria. 

2-. Xrproinr field and laboratol'3 facilities: 

1ith assistance of PASA bclwtoppin,, D grant, Project supprt:
Loan and Gam GOL fminat, stoclm of field equipMent and variouw 
SUlpliO adequate to carry on efficient and safe operations for 
oovord). fiold parties rm being ostabl1ishd. Laborat 'r equip
mont items and sufficient supplies to acccuplish nec =oary laboratory
work are being installed and maintained. 

3. inr technical backotopinrm: 

a) .Wough the USG3 toclunei'nns, the WS Branch of Piblicationd 
and Geologic Cartorra rl7 receiVe assistonce in providing I 
base materials and documentation of rosults of investigative

0 	 studioa in forms suitable for jolease in official publications. 

(b) 	 A'tecluncal data depository is' being developod. Technical data 
report and map files re boing indexed by areas, author, mineral 
cq~mnotios and najor geologic Icubtccts; the scientific library
iS boing assembled and orgainze,; and the museum is accumu.ating 
a,,collectjon of rep entativo, rock and mineral specimens of 

, T4boria. 

]h~~n irr- facilities avl conditions: 
AdditItna1 usable space L the Iiberian Gcological Luroy buildig 
unded :ooentialvljby the COL, in being gained by conversion of 
Oas gororly ured for other purposens, by batter utilization of 

dxioting apace, and by %nstruction of a nev four-room annex. 

.(a) Continue the offorts to trgraI4 the Liberian manegemont and,
a4inintrativo activities reqirod to operate and maintain 
an effective technical organization. A middle level adini
trative assistant in the Liborian Ceoloica Survey has been 
a3p10yd ns of mid-1969. 
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1b) 	 Continue waidat into kvroving tho mmigamont and adznintratiVe 
oporation of the WS wd tho EMXzS by in-aervice and paticipant
training~. 

(a) 	 Do acdintrativo otalff should at the termination of the project
ba capablo of planning and directing the rosoarch and servit 
ndAvtieo of a colocical surv organization includit3: 

(1) 	 The proparation of an inclusivo budpti, 

(di) 	 Th detorinattion of the loelatlc support required for
field operations $n Cooloic mapping and mineral commodityinvetigationj 

(i) Dtermination of the cquipmant and supply requirwents of 

I fold and laboratory operations, 

(iv) Tho proCmeu nt of commodities on a timely basic, 

Th0 	 f ctive ianormnont o C the technical and clerical ,,
staff so that optimum productivity is naintainad, and 

(VI) 	 The '1nely procosaing of zports so that publication im 
prcznj,",'1 1	 ni 

The tchnical stafT ohauld have the capability to continue to carry
out all phases of reuoerch and investigation in the type of 
geologic and minral studicos that wore conducted during the 
activo part of the present project. This includoe Gaolotic
m1,A~ing, economic mineral studipa, Moc=. ical studios, Coo-' 
plhyical investignations, petrocraplhc studion, riap ccmpilation,
photo(raphic aorviec in support of map cpilation, map and
illustration proptration, and nl rolatnd activities. 

ManaCorial training i-dU be provided for the GOL Project
Op4rationn Officer of the Liberian Geologic Survey sinilr to
that provided previously for the Deputy Director, Bureau of 
flr4ural. Resources rind Surizeyu. !IThIe training has proved
beneficial in improving tho decisionmahin of the suporvisory
officer and the Coneral administrativo management of the tP&S. 

It in farther proposed to continue on-the-job training. Byr
emple and danontration, impravemont in li and the .willto
porform will bo roaliwd. Tlere in no possibility of producing
anorcanization canparabl to tbo USG, by tho time the project
toninate3. The intent is to produce a foundation upon uhich to
b s4douch an orani2zation, andrthe future belongs to those ,
individuals uto parceive the n0, possas the skills, and *pXY
thqir energies to this oni4. VWMISSWIM 
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vII. GOL Cantritlos -totile Project 

AneVWoa of sovoral mrvious budcot raquests dieaLes that the 1DS budt

fiam is aemally 4lvicod up into three cmnonte as
ftllwa: 

nn
FargoU~ ebrvicen N
Other orviceo 35%
 
Cgomcoditlon 151,%
 

Althouh the ormunt for GOL camodity pro-ouxmt ts cmmonly substnntIaalv
 
cft, It should. be noeod that the approved 1970 WS budgot (W3 direct
$122,494 + $17,500 for 5 volilclos) includes the folloving amounts for
ocmatie- and services foziwrly provided entirely AID fdinlg:
 

IAtntonnnc and 	repairs of equipient $!,100
Publications, printing and b1ndin 2,000a1l tools 300 
Houshold ,ind sanitW mupplies 500 
Printirg and binding pr-ptiblication supplies 1,000
 
Parta for ociontific and technical equipin0t

1Inboratoryr supplics 
 500oartorpic supplies 	

_WO 

Total $3,0Q 

Th tri.u for $n-country trao1 and nuusmmanc (*&,200) its also
nubstntial And, if fully utilized for allocated urpne, shaould 
adoquatoly suppqt tbe LOS field activities. 

It should .-ialso be rcognized that the waount, budgetod for personnel
,(at the prevailing GOL rateo) provides salaries for a tota of 32 
LGS cmp oyeas in thi following personnel categorios: 

LI 
tWmber 

Prol'Osion4 staff 9 
r iddls-lel assistants
 
FIelA and X.aboratorj ads
 
Mousenors, and watclam
 

1 ,
 

Total 32
 
Includingcthemounts ctUrontly scheduled for both the present project
and the U# Iino MvW, the total GOL outia for activities relatedto devolopont 9f the nation's mineral resources wifl tegto in 
excess of l$Szpl,lm br the oni of 1972. ObvlasV this Is an 

o 	 aprsoip of nadgnficanb GOL intorest in mineral reactmmeo deopmwnnt

I UIICASSIPE
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It canl be anticipated that thin interest will continm In one fotm 
wt er projoct ends in rocorniticu of the lonr-tomafter the current 

dealolmont potential Inherent Pai an active and ccamptont Oeological Survey
oramontion. 

VIfI. &onr s, to Date 
,A. '.Production of uatipgmso MM of Liberia -: 

1. -1 e ion of"r~_L __4ircnl base naps of Liber a: 

(a) 	 Tim long standing lmpdimnt to the Ioject resulting 'ram 
a lack of ndoquate base maps has bon overccme by arrar ing
coupilation of mosaic block scale 1:40,000 base sheets in the
Branch of Spcisal Maps of the U.S. Geological Survey in
aaIlinaton. Maps frcim this sourco are avanow ilable for 

most irmrdiate field requirwents. 

2. Geolomical mppin rind p ationiof basic reoolo I al mas of 
rLibqEr1A 

(a) 	 systcmatic reconnaissance field mapping has ben cc6pletod 
over 	appro.-matcly 2% of Liberia and a scale 1:250,000 
Coological map of one of the total of 10 quadrangles covorina 

iboria is in preparation for publication. 

(b) 	 Iqpld Geologic reconnaisoence has boen successifull acccomplished 
qvr apprxoinatolti half of tho routes wmenable to rapid travers
ing. hch of the data thus c6llected are already incorporated
$nto rcports and maps produce4 by the GERA project. All of it
$a available as field data on4 is thus 	utilized in iproliinary
tnterpretationa of the Geophysical survey results dnd scheduling
qf mapping and evaluation activities. 

Ac)M intorin Geologic map of thq western half of Liberia has boon 
prepared rnd released an follotts: 

o, G. S., ad Alito, R. W., 1967, Geologic reconnaissancein imstern liberia: Synposium on Continental Drift,, Montevideo, 
Vruouny, 16-19 Oct. 1967 (in press); 

U. S. Gol. su,-rey opon-rio rept. I-LI-13; Liberian GeoloGical 
.Nqrvcy ropt.,. 29 p. 

An oxtensively revised version of the western Liberia paper is
,urrontly in preparation for publication in 1970 as Liberian 

Veological Survey Special Papor 16 

1r1LASSI= 
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Data for On interim map of the eastern part of Liberia arebog accumulatod frn all available sources. Compilationviicci enco uion mnnp rcr availability permits efficientGchedulinM of tho extennivo vork that iUll be requirbd.Ibant" thoo data are utilized Aien required for sapt intr
protations relative to various mineral prospects in the area. 

(d) Althouch the G!rA project has not yet participated in arqintonoive napping of sites for engineering purposes, muchinformal assistance has been rendered to public individuals,other GOL a{enciea and private contractors involved' in variousdevoloprnt activities in Liberia. Innanuch as there in noother local capability to supply ouch help, the ibbrianGeolo ical Survey has boccrx a much used source of reliable
Information aml informal assnitance. 

3. -Frovantion and ub.lication of moophsical maps of Liberia: 
(a) Interpretation or preliinnry ,oroagomtlc and aeroradloactivitymops is in proLoss and preparation for publication illcMnence upon receipt of final materials frcm the Mophbyicalsurvmy contracto.,, There Is Wi~h interest in those data andluiblication in a prliminary form is desilrable as soon as Itbe conachieved. LAck of suitable bane oheot wiU delay pr p ratioUof final eopfraical map copy until the base sheoto thenso.vshavo been produccd (see III I.P above). 
(b) XItern-otive reoults of ERA project Caophsical investigatiiorw

pre being preenxd in a timels manner. The offshore depth toIGcment mp (Project Report If-LI-33) and the gravity onczalyrpi of the ronrovia reglon (IR-LI-37) relased in eary 1969%re Instrt ita.l in obtaining favorable off£hore explorationcpncescions for the GOL. Additional matcrials are currentlyin preparation and are excpctod to be released in late 1970. 
. EvIfuati on of the Mineral resource of Tiberiaandreparation of~i0 ck d rcx enhxtionafor exloration develwonent: 

Pn irvpntory and avrluation of all Mciwm or discovered mineral depouitsl.ith documentation of the results ip the form of maps and reporto sothat $avorabl.o doposlts can bo brotoht to attention of developers andlroduors In a stated tarGet objective of the GMRN project. Speifieprogowa ban boon made no follrs: 

UC~/ssF1 

http:thenso.vs
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1. Mintrnl occurrence data: 

M4inral occurrence maps bcsed on available inrormation mv beinG
Carpilcd in conjunction with preparation of otlr Coolocic mapdata. As an intorim product, a Conoral mineral resource locali1
Zap Is prepraed and released by t1p Liberian CooloSical Survey
In Soptcm.r 196. 

.2e Mineral Investinations 

Specific investigations have boen undorta en to study a numberof localities where mineralization ims knoxm or discovered during
the course of invostigations. The results of these investigations
have been docmiontod in official reports prepared by the MM
 
project.
 

Among the more significant Invostirations are the following: 

(a) Dgita - woS IIDau. i, 1967. fosultod in on exploration
d dcvelopont concession being rr'antd i1 2 1968.

Eaploration concession fcos in- the wount of $5P00 par
year are being paid to the G0L EVploration in still in 

(b) v - WS Bul. 2, 1968. As a direct result of GERactivity ono of the major U.S. producers of lMynito-based
r cfracto'y products h" epronsocd an intoerst in the deposit
ohd is currently molting laboratory tests on namples fro 
t~c principnl deposit. If rcnita of the tests ame
favorable it is anticipated that a dovololnent concession 
will be requested. 

(a) Pqmrolum - The current hi~ji interest in patroleum explo
ra-ion along Liberia'n continental shelf hao catm about 
w; a direct result of GEPA proecct activities. Follotring
project identification of oil-bearing carbonaceous cobbles 
at places maong the coast of Liboria, analyses were made 
ot bituminous residue frvquently found on the beaches.
Upon dotermination that the material mas probably a crude oil
(Qatbar than a mixed residuc or' refined products), apecif4cationn of the proposed geophyical survoy of Liberia wera
vTjitton to include offshore extensions of nome of the goo

salcal, traverses. On the basis of 1welminary analyses ofiitial goOpyasical survey data indicating a possibly significant
oJTshoro section of sedimentary rocks, it was suggested to theGL that they should appropriatoly dWfine GOL rights to thOqntinontal shelf area. JThIA Was speedily done in carly 1968. 

UWLASSID 
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Anoa3.yo of prOlinry maps received from the geophysical
survey contractor confinnd prevlous spot interpretations offield data. GOL pronotion of offshore prospocto ccrnoncod' 
,m Industrj scouts received GOT, pormsison to obtain the
coophsical data. Reconnaissance seolmic exploration tms
yInittod, but all attspts to obtain concessions were Zorstalled until the applicabl.o potroleum code was enacted and 
a conptitive bid procedure ostablished. 

To interpretive GEM map reports (In-LI-31 and XI-LI-37)ccrplcted nd released durirn the biddinM, period uore
1rIxprtant factors in creating additional industry interest
and establishing a basis for truly canpotitive bids. As 
a result, the o:cploration concession rcmonta obtained
by the GOL nr exceptional1y favorable to the GOL in
of potential return to 

toma 
Momrernnt if petroleum is developod,

In the noontime, the cash to be received during the first
2-year period by the GOL from signature bonus and rentals 
cvcn if oil in wil.not found) amount to approcdmatolyW50,00 and thus substantially exceeds the GOL cost for

tMe entire WGS over the poriodi of the first 3 years of theG=Rl project. Docauua of ito highor prospective valuo, or*'o$' the blocks yet to be rclensed for bid conceivably could 
result in oven Greater immxdinte cash return to the GOL. 

1 -

Zie amount already spent by industry in actual offshore 
e rloration activity is ostlmatod to exceed 1.5 milliondftUmrs. he resourco inlxt, fQr exploration will step up
very rapidly over tho next 2 years and private sector
cogploration o:e:cndituroa-may suibstantially exceed ther4niruns scheduled by the ( istig concession agrem.onts
and cwparable amounts estinated for the tuo remaining
bloclm to be released to concessionaires (ininnum total 
eotInatod at six million dollars). 

On the basis of abov it is o1Nv~i that th GURA project
hs contributed to an increase in %privatesects.o investment
i Liberia and in the economic vicbility of the nation. 

(d) Rkqos.iate - The invuotignticn of the fortilizor potential
of the phonphato deposits at Dm. i Hills. has resulted in the
fLndinM that this phosphato cn be converted to fbrtilizer 
Morilo with simple heat treatment. This discovery maypIove to be the basis for the daovelpont of a local phosphate
fertilizer industry vAicheould have a si9Mificat Ipact on 
the aaricultural seoctor in Liboria. 

UNCIASSWf0D 
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(e) Other minerral - ImostigCationn have boon mtaio of cloy azn 
silica sand dopoulto in the lbmwi area relative to the 
matorial boina utilized in local Iniuatry. The atudy re
sulte are encourngina and roeptt are currently being 

rfor releaso. 

Data collected in the course of other nineral investigations 
have boon documnted in reports already roleaood or now in 
preIpration. 

3@ 	Mincral cqmod y Inventr 

Mineral ccrmodity files have boon ostablisaoC. and applicable 
mineral locality maps are being ccapLpd. Tse materials 
will form the basis for irdvidual ccmodity reports whon 
sufficient data are available. 

4, 	Airborne OGeophaica1. . (AID Loan No. 669--014): 

On thoibasio of a feasibility studyr ccomplotd in Juno 1966, 
tbe GOL and AID conclucded a loan arTocent that financed a 
gOcokpy1cal survey eor i.ich flyingnwas canploted in Fobruary 
196. PAll data vas compiled and made available in 1969. 

C. 	Dclo nt of the Liberian Gaological Survey Ormanization. 

1. 	 Profesional campotcnce of the Libcrian staff has bon ipraved 
by direct counterpart contact in project operations. At =as re
portedproviously, poor personnel and management practices irqeded 
the pr6ject. T houg%ancm of thocc difficulties still persist, 
there 1,ave boon marlmd improvccntaf Work attitude, attendance, 
apd atqndards of productions and acl4av nonb have inproved. Also, 
Mora offective nnnnogent and adrminlstrative practices ae beccming 
eyiducn in the MIBS as the result of the ranngcrnont training 
course attended by the Assistant Director as e USAID participant. 

2. 	 (qOL fifiancial support of the I4beri~in Geological 8urzrey has sub-
Atanti I.y exceeded initial catimatoo. The percentacot by which 
the anmunts al.otted has exceedad aiitial estImate sinno 1965 
ae follota: 

1%5 25 

1963 

1969 i14%
 
1970 70%
 

UNCIASSIMhO 
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918 12 ovidono of tho extent to hirch the GOL has recoMinzodtW%noed for the services of a cooloaclal survy orcanization. 
3. 	 A aro ewrvicenbla pyica. plant, providing ouitable spacelaboratories, roacorch officeo, roport, preparation facilities,

for 

teclmical data fles, M-A field equipment atorono has been
 
Anizod.
 

. he participant training progrm hqz beeun to yield dividends

-in the W3 ormAization. 
 TAWZ B shovo AID spono= participanttrainin related to coolo, and 	mineral industry activities IniMboeia. Of tbo total of 38 participants, 

11 ar currently actively employed within the
(the original GOL sponsorinM agncy), 

MW 

3 ar currently in school in the 	USA as participants, 

1 in a -chool teacher qt LU4QO/Nimba9 and 

1 is a ,ur-mjor in Bong County. 

in the terms of total 370 PoritcIipnt-tranIM-nonths provided,

the r9cipients o':
 

269 months (730 am currently applyin their efforts in 

Of thcm, ,171 montha ( l ) am actually within tlhe
LGW 	 organization. 

77 montlis (21ar) O currontly in school, but expected toreturn to IM employmnnt at acmplation of school. 

'24 months (61) are in outside aci-tachnicoa cploy nt 
within liberia.
 

Of tb USAID-sponsorod 
193 months of participant traling provided,
 
the recipients of:
 

i 2. months (61%) are 
curronay Ws employees, and 

77 monthm (39%) OrW currently in school but expected toreturn to IG cplojmnt Wm ccopletion of acadm7io
trainiM. 

CLA SS D 
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A1 of tho SAID-oponaore participota mg al. but tb f1rut 
two AZD-onoorod participonts (the two patioipaonta nov amplccW
outside th OOL) have vorkod in countorpiarb lntonahip vith on* 
cr momy US staff toclmicians. 

AttachmentsE LW3
Table 1, pft A-1 &A-2Tuble 29 pg 0.-1 

/ / 
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