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EXECUTIVE SUMMARY 

I n  1962, under p ro j ec t  agreement 6694-29 -2023, between the  Bureau of 

Natural Resources and t h e  United ~ k t e s  Agency f o r  I n t e rna t i ona l  Development, 

the  l a t t e r  financed a long-range program ou t l i n ing  t he  organizat ional ,  opera- 

t i o n a l  and t r a i n i n g  requirements f o r  the  systematic and s c i e n t i f i c  determina- 

t i o n  of the  l oca t i on ,  cha rac t e r i s t i c s  and ex ten t  of L ibe r i a ' s  na tura l  resources .  

A s  a r e s u l t  of a f i e l d  reconnaissance program car r ied  ou t  i n  May 1962, a 

comprehensive long range program was prepared, and approved on October 8 ,  1962 

f o r  implementation by t he  l a t e  Pres ident  W i l l i a m  V.S Tubman. 

m e  por t ion  of the  program was expanded and i n t e n s i f i e d  i n  

1965 under the  t i t l e  "Geologic Exploration and kesources Appraisal Program" , 
GERA f o r  sho r t ,  and designated p ro j ec t  number 660-51-210-071, w i t h  t h e  

following object ives :  

1) Develop a competent geological  organizat ion by means 
of formal academic and in-house p a r t i c i p a n t  t r a in ing ;  

- - - .- 

2) Develop o f f i c e  and laboratory f a c i l i t i e s ,  and the- 
e s s e n t i a l  supply of f i e l d  equipment, necessary to 
car ry  ou t  and support e f f ec t i ve  f i e l d  and laboratory 
i nves t i ga t i ons  ; 

. 3) Conduct geophysical, geological ,' and mineral resources  
reconnaissance s tud ies  throughout L iber ia ;  and 

4) Prepare maps, r epo r t s ,  and e s t ab l i sh  f i l e s  as appro- 
p r i a t e ,  i n  order  to develop s u f f i c i e n t  da t a  base f o r  
t he  Liber ian Geological Survey o f f i c e  to  ca r ry  on 
f u r t h e r  geological  s t ud i e s ,  earth resources  evalua- 
t i o n ,  and geological  engineering studies ' .  

?he t o t a l  funds a l l oca t ed  to the  p r o j e c t  was $5.0 mil l ion.  The p r o j e c t  

was s t a r t e d  i n  May 1962 with t h e  i n i t i a l  f i e l d  reconnaissance, and was completed 

i n  July ,  1972. 

?he t r a n s f e r  of  technology between the  United S t a t e s  and Liber ia  was t h e  

most important achievement of t he  p ro j ec t ,  during which course severa l  mineral 

deposi ts  were inves t iga ted  o r  evaluated, which included b a r i t e  , kyani t e  , silica 

sand, c lay ,  .phosphate, gold,  bauxi te ,  chromi t e  , c a s s i t e r i t e ,  galena,  r u t i l e  

and monazi t e  . 



' he  project  produced good bar maps, acquired and compiled geophysical 

data ,  established laboratory fac l  l t i e s  and provided technical equipment, 

a l l  of which have been very usefu' i n  pursuing the ultimate development of 
i 

Liberia' s mineral resources. ~ p &  from the evident .technical benefi ts ,  
i 

some organizational, soc ia l  and economic benefits were a lso  realized from 1 
E 

the GERA project .  These include 'the se t t ing 'up  of a functional Liberian 

Geological Survey, i n s t i t u t i n g  a se r i e s  of documents with specif ic  formats 
I' 

f o r  d i f ferent  types of da ta  presentation, t raining earth s c i e n t i s t s  'and 

technicians both home and abroad, and suggesting the presence of hydmcarbons c 

and other mineral deposits such as uranium, which have given government 

revenues through fees  a q u i r e d  from concessionaires. 

Several lessons were l e a r n t  from the project  such as ;  the t raining of 

administrators to handle the  post-administrative functions of the survey was 

e s s e n a a l i  the t ra in ing  of the Liberian professionals abroad should have been i 
completed e a r l i e r  i n  the program to enable them to more f u l l y  par t ic ipa te  

and contribute to i ts  success ; and, the program should have been-gadually--- -- - 
phased out ra ther  than ending it abruptly which would have ensured continuity. 
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I N T R O D U C T I O N  

BACKGROUND AND JUSTIFICATION 
I 

Following the  1962 p r o j e c t  agreement 6694-29-AB-2023 w i t h  t h e  Bureau of 

Natural Resources now the  Minis t ry  of  Lands, Mines arid Fhergy; the  USAID 

financed the  preparation of  a long-range program ou t l i n ing  the o rgan iza t iona l ,  - - 
opera t iona l  and t r a i n ing  requirements f o r  the  sys'tematic and s c i e n t i f i c  de t e r -  - - 
mination of the  loca t ion ,  c h a r a c t e r i s t i c s  and ex ten t  of L i b e r i a ' s  na tu r a l  

r esources .  ?he program was to be designed to obta in  maps and o t h e r  ba s i c  d a t a  

r e l even t  t o  L i b e r i a ' s  na tu r a l  resources  and e s s e n t i a l  to t h e i r  economic develop- 

ment while assur ing  t h e i r  e f f e c t i v e  u t i l i z a t i o n  and e x p l o i t a t i o n .  

A s  a r e s u l t  of  this agreement, a team of  th ree  s c i e n t i s t ,  Messrs. Alber t  L. 

Nowicki, Rupert P .  Wikinson and Alber t  E.  ~ i e s s e n b o r n ,  completed a f i e l d  

reconnaissance program i n  May 1962 and prepared a comprehensive long-range program 

which r e s u l t s  they e n t i t l e d  "Study, Mapping, Surveying and Geology Requirements 

i n  Liber ia" .  Tne r epo r t  was published on Ju ly  30, 1962 and a f t e x  review-by-the . - 

Government of  L iber ia ,  was approved f o r  implementation on October 8,  1962 by the  

l a t e  Pres iden t  W i l l i a m  V .S . Tubman. ( 1 )  

It was subsequently agreed by the  Governments of L ibe r i a  and t h e  United 

S t a t e s  t o  carry ou t ,  as Phase 1,  ce r t a i n  aspec t s  of the  program. The a c t i v i t i e s  

comprising the  i n i t i a l  phase 'consisted of two in tegra ted  p a r t s :  

1) Geological Surveying and Mappihg; and 

2) Geode t i c  Surveying and Topographical Mapping 

I t  was f u r t h e r  agreed t h a t  subsequent considerat ion f o r  U.S p a r t i c i p a t i o n  i n  

o the r  phases of  the  program as ou t l ined  by Nowicki e t  a l . ,  would depend on the  

d e s i r e  of the  Liberian Government, the  a v a i l a b i l i t y  and t r a i n i n g  of Liber ian  

personnel ard  t he  a b i l i t y  of the  Liberian Government t o  f inance  t h e  l o c a l  

opera t iona l  co s t  and contr ibute  t o  t he  f a c i l i t i e s  co s t s  of an  expanded program. 

( 1 )  preliminary Draft P ro j ec t  Agreement of Geological Surveying and Topographical 
' 

Mapping P ro j ec t  . Date unknown. 



Phase 1 of the program was t o  last f o r  appkximately f i v e  (5) years and 

s ta r ted  i n  the f a l l  of 1963. Of the total estimated U .S Government contribu- 

t ion  of $4,661,000 only $437,000 wa al loted to Geological Surveying and Mapping 

w i t h  the remaining $4,224,000 bein& eamarked f o r  the Geodetic Surveying and 

Topographic Mapping. It  was under h i s  general backdrop that i n  1965, the 

geological portion of the program w a s  expanded land in t=ns i f ied  under the t i t l e  

"Geologic -loration and ~esources :  ~ ~ r a i s a l ,  ;GHU f o r  shor t  designz-M 

projec t  number 660-51-210-071. It i s  this projec t  which w i l l  be evaluated 

here.  
0' 

THE PROJECT 

Pro.iect Objectives 

To achieve the pro jec t  g o d  of providing the Liberian Geological Survey . F 
with the insti tutional.  capabili ty and the data base necessary f o r  the Government I 
of Liberia to carry out  the systematic development and optimum u t i l i za t ion  of 1 
i ts  earth resources, the Geologic 'hcploration and Resources Appraisal (GERA) [ 

( 2 )  Program was assigned the following four objectives: --- --- -- 

1 )  Develop a 'competent geological organization by means 
of formal academic and in-house par t ic ipant  t raining;  

2) Develop of f ice  and laboratory f a c i l i t i e s ,  and the 
essent ia l  supply of f i e l d  equipment, necessary to 
carry out  and support effect ive f i d d  and laboratory 
investigations; 

3) Conduct geophysical, geological, and mineral resources 
reconnaissance studies throughout Liberia; and 

4) Prepare maps, reports ,  and establ ish f i l e s  as appropriate, 
i n  order t o  develop suf f ic ient  data  base f o r  the Liberian 
Geological Survey of f ice  to carry on fur ther  geological 
s tudies ,  earth resources evaluation, and geological 
engineering s tudies .  

Reorganization and Training 

This p a r t  of the project  was to be joint ly developed during the ear ly  

stage of the program by the Project  Director and Project  Advisor and was 

(2)  Summazy - Project Completion Report of the Geological Survey Appraisal 
Program 
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based upon plans f o r  reorganizing the  geological ,  mining and r e l a t ed  s c i e n t i f i c  

se rv ices  as approved by t he  Government of L iber ia .  I n  carrying ou t  the  work 

plan,  de t a i l ed  f i e l d  t r a i n i n g  of Liberian profess iona l s  and technica l  staff 

was s t ressed .  Also included i n  the  plan was a long range t r a i n i n g  program 

abroad, which was geared a t  meeting the  need f o r  add i t i ona l  profess ional  

personnel and resu l ted  u l t imate ly  i n  the  t r a in ing  of personnel i n  specia l ized 

d i s c ip l i ne s  such as mineralogy and geophysics. 

I n f r a s t r u c t u r a l  and Log i s t i c a l  Development 

Tnis component en t a i l ed  the  s e t t i n g  up from v i r t u a l l y  nothing, of the  

i n f r a s t r u c t u r a l  f a c i l i t i e s  necessary to carry ou t  t he  p r o j e c t  . Laboratories 

(chemical, mineralogical) and reproduction ( d r a f t i n g ,  photographic) f a c i l i t i e s  

had to be es tabl ished and equipped to respec t ive ly  harille f i e l d  samples and 

prepare and update base maps and photographs. F i e ld  suppl ies ,  e s s e n t i a l  t o  the  

performance of e f f ec t i ve  f i e l d  work were acquired,  a geological  s t o r e  es tab l i shed ,  

and proper disbursement procedures designed and i n s t i t u t e d .  

- -- - ----. - -. 

Data w i t i o n  

This aspec t  of the  p r o j e c t  was car r ied  ou t  p r imar i ly  by personnel of the  

United S t a t e s  Geological Survey l i v i n g  i n  Liber ia  and t h e i r  counterparts  of t he  

Liberian Geological Survey. 

Recomaissance geologic mapping was to be car r ied  o u t  throughout Liber ia  

wherever a c c e s s i b i l i t y  allowed and t o  the  f u l l  ex ten t  permitted by the  weather, 

with the  hope t h a t  a reconnaissance geologic map of t h e  country could be  produced 

by 1972. I t  became evident e a r l y  i n  the p ro j ec t  t h a t  conventional methods of 

geologic mapping would no t  have accomplished t h a t  however; therefore  i n  1966 a - 

f e a s i b i l i t y  study was i n s t i t u t e d  which r e s u l t s  showed t h a t  an airborne geophysical 

survey of Liber ia  could provide subs t an t i a l  help i n  achieving both the  mineral 

evaluation and mapping ob jec t ive  of the p r o j e c t .  A s  a r e s u l t  of the  study,  USAID 

financed an  a i rborne magnetic and radiometric survey of the  e n t i r e  country which 

l a s t e d  f r o m  October 1967 t o  January 1968 . ( 3) 

( 3) Development of the Liberian Geological Survey, Jones ,  A .E .N . , Geological ,  

Mining and Metal lurgical  Society of Liber ia  B u l l e t i n ,  Volume 11 , 1967. 



A s  these geophysical data  becape available and as geographic base maps 

i n  the form of preliminary form-line sheets a t  1 :40,000 sca le  became gradually 

avai lable ,  the project  e f f o r t  was concentrated on systematic a e r i a l  mapping 

f o r  publication a t  1 :250,000 s c a l e  Later when quadrangle maps a t  1 : 125,000 

sca le  became avai lable  in 1970, al. the data were compiled and analyzed, and 

the remaLning f i e l d  work was d i r e c a d  to resolving confl ic t ing information 

and gathering addi t ional  critlcal Lta. (4) 11 was again apparent i n  1971 
! 

that geological mapping confined mostly to vehicular accessible roads a d  trails 

would still not enable accomplishment of the project '  s objectives by June 1972, 

therefore a greater  portion of f i e l d  traverses was dnne along the major streams 

and r i v e r s  and geologic mapping was in tens i f ied  i n  eastern Liberia where no . i 
systematic mapping had previously been conducted. (5) . I  

D a t a  P r e s e n t a t i a  1 
. k 

This phase of the pro jec t  involved compiling the different  types of 6a ta  
. 1 

(magnetic, radiometric, geological, geochemical, e t c  .) i n  t h e i r  appropriate 1 
E 

formats and preparing maps and reports  which would disseminate o r  display the 

information which had been collected. 

These repor ts ,  maps,, e t c .  were to provide the essent ia l  documentation f o r  

continued geologic study of spec i f ic  *get areas  a t  l a rge r  scales  Addition- 

a l l y ,  they could be used i n  such diverse a c t i v i t i e s  such as mineral and water 

resources evaluation, f o r e s t  conservation development, power l i n e  and micro- 1 
wave re l ay  systems construction, e t c .  [ 

1 
Another aspect re la ted  t o  data  presentation was the development o r  intro- t L 

duction of an acceptable s e r i e s  of formats f o r  the presentation of bas ic  f i e l d  I 
data which were acquired from different  areas  and from various invest igat ions.  / 

Expected Outcome 

? A  -, ..-- nGz L--- :-u,z2 i l l a t  t h e  a d  m p s  obtained f r o ?  the pro jec t  would assist 

the Government of Liberia i n  i ts  economic development t h r o u a  the e f fec t ive  

u t i l i z a t i o n  of its mineral resources and thereby possibly diversifying i ts  

mineral economy f r o m  that based solely on i ron ore,  and reducing Liber ia ' s  

dependency on continued f o r  foreign a i d  from donor countries,  especially the 

United S ta t e s .  

(4)  Project  Completion Report, Chidester, A .H . , U . S Geological Survey, Project  
No 669-51 -210-071 , June 1972 

(5) Annual ~ e p o r t ,  Bureau of Natural Resources, 1972 



It was hoped t h a t  the  p ro j ec t  would a l s o  r e s u l t  i n  the  i n s t i t u t i o n a l i z i n g  

of a Liberian Geological Survey within the  Bureau of Natural Resources. ' h e  

I t sa in ing  of ea r th  s c i e n t i s t s  and technicians and t h e  establishment of the  neces- 

sary reseaxch f a c i l i t i e s  were e s s e n t i a l  t o  this development, 

Taxget group 

' h e  p r o j e c t  was primarily aimed a t  benef i t t ing  t he  Liberian Bureau of 

Natural Resources present ly  t he  Ministry of Lands, Mines and mergy ,  &-ough the  

development of a properly s t a f f e d  and equipped Liberian Geological Survey. 

Duration 

The p r o j e c t  had a duration of ten years.  I t  s t a r t e d  i n  May, 1962 with the  

f i e l d  reconnaissance by Mr. Nowicki. e t  al. and t h e ' f i n a l  f i e l d  work was completed 

i n  May 1972, with the  f i n a l  compilation of maps and r epo r t s  being completed i n  

Ju ly  1972. To da te  however, f o r  undetezninable recsons,  some of t he  updated 

r epo r t s  have not  been completed and submitted t o  the  Liberian Government by the  

United S t a t e s  Geological Survey, so technical ly  t he  pro jed i  i s  no t  complete. 

I _ _ _ 
f inding 

The total funding of  t he  GE3A P ro j ec t  was $5.0 mil l ion,  most of which amount 

went towards s a l a r i e s  and operat ional  cos t  of  the  U .S Geological Survey personnel. 

A c l ea r  example of this i s  i l l u s t r a t e d  i n  the  Pro jec t  Agreement document f o r  the  

year 1969 which showed the  following breakdown f o r  the  total obl igated amount of 

$~7.000 J6) 
a )  Services of U .S Geological Survey personnel - ub to $410,000. For t h a t  

year,  there  were 10 full- t ime USGS employees and 1 part-t ime and 2 T D Y  s p e c i a l i s t .  

b) P a z t i c i ~ a n t  - Cost - up to $24,000. ?his amount went t o  defray the  cos t  o f  . 

fou r  ~ ~ t i c i p a n t s  xho were a l ready undergoing t r a in ing  i n  t he  U . S .  . 

(6) Pro jec t  Ageement Papers,  1969. 



c) Other Cost - up to $153,000. O f  this amount, $146,000 was earmarked f o r  

l o g i s t i c  support cos t  (housing, u t i l i t y ,  educational allowance, r e s t  and 

recuperation, e tc . )  , and $7,000 f o r  f i e l d  and loca l  operating cost  f o r  the 

USGS personnel. ($5,000 of this was f o r  f i e l d  expense including air  chazter 

and per  diem, and $2,000 uas f o r  the brocurement of services and commodities 

f o r  the effect ive support of U .S financed technicians o r  a c t i v i t i e s )  . t 
r 

'Ihe Liberian Government provided funds from its budget to operate the t 

Liberian Geological Survey which included paying the sa la s i e s  of the Survey's 

technical and supporting services staff assigned to the of f ices ,  laboratories  
. . 

and f i e l d  operations re la ted  to the project .  Govement  was addit ional ly 
. - 

responsible f o r  necessary equipment, maintenance.suppliesand supporting services , 

and providing f o r  the ins t a l l a t ion  of equipment and maintenance and repai rs  of 

laboratory, of f ice  and f i e l d  equipment and vehicles except those which USAID 

retained t i t l e  to. 

?he agreement a lso  required among other things,  that the Liberian Government 

provide f'unds f o r  f i e l d  operating expenses of Liberians which included p e r  diem 

f o r  LGS s t a f f ,  pay and food f o r  laborers and f o r  items of f i e l d  equipment which 
. - . . -  < 

could be purchased loca l ly  ( t h i s  included dishes,  c o t s  f o r  the Li6eFi-Zi~StafT7 

e t c . )  . 

SECTOR SETTING 

?he Geological Survey along w i t h  the Mining Service and the Cartographic 

Service (LCS ) , were established on January 31, 19% by an Act of the Liberian 

Legislature ent i t led  "An Act to Reorganize and w a n d  the Bureau of Mines and 

Geology of the Republic of Liberia", ?he Bureau subsequently became autonomous 

and known as the Bureau of Natural Resources and Survey headed by a Director with 
(7)  each of the three branches being headed by a chief .  

immediately d t e r  being establishe6, the Survey became primarily concerned 

w i t h  surveying diamond mining claims because of the tremendous backlog of claims 

tha t  were to be surveyed. (8) I n  the years that followed and up to the start of 

the pro jec t ,  the K S  carried out l imited geological mapping in Eastern Liberia and 

(7) Annual Report, Bureau of Natural Resources, 1 9 3 ,  

(8) Annual Report, Bureau of N a t u r a l  Resources, 1 9 3  



engaged i n  the exploration and mapping of se lected economic t a r g e t s  such as, 

the manganese occurrence i n  the Firestone Plantat ion and the  high grade 

i t a b i r i t e  ( i ron)  i n  the Geo-Fantro Range northwest of Buchanan . Its profes- 

s iona ls  were however used a t  times to: supplement the Mining Survey by continuing 

to survey mining claims, per iod ica l ly  checking weightometers a t  the Liberian 

mining company's shipping yard, checking and examining ore  minerals samples f o r  
' 

shipment f r o m  the d i f f e r e n t  mining concessions operating i n  L ibe r i a ,  and apprai-  

s ing  diamond shipments . ( 9 )  

The basic  problems i n  carrying ou t  the functions of Geological Survey during 

t h i s  time period were the  absence of up-to-date a e r i a l  photographs and topographic . i 
maps t o  serve a s  base maps on which t o  superimpose the mapped geology. ?he f i e l d  

geologis t  used old  photos and topographic maps with s ca l e s  of 1 :125,000 o r  l a r g e r .  

There exis ted mineral, commodity and planimetric 6 s  of the country a t  a s c a l e  
( 10) . .  

of l : j00,000 which were absolute ly  of no use to the geologis t  i n  the  f i e l d .  

Technical equipment and laboratory f a c i l i t i e s  were general ly  non ex i s t en t  

and off ice  space f o r  geologis ts  was l imited t o  a one room o f f i c e  on the  first 

f l o o r  of the  present  cen t ra l  o f f i c e  of the  Ministry of b n d s ,  Mines and Energy, 

P r i o r  to 1962, USAiD had twice provided scholarship f o r  technicians of the 

Bureau of Natural Resources and Survey. Once i n  1 9 9  they provided funds f o r  

four  scholarships and again i n  1957 USAID provided money f o r  a mining engineer 

and a geologis t  t o  study i n  the United S t a t e s .  There i s  no evidence t h a t  a t  the  

time of the granting of these scholarships ,  there were any thoughts given to the 

GERA P ro j ec t ,  althougfi i t  i s  q u i t e  possible  that because of the a v a i l a b i l i t y  of 

these ear th  s c i e n t i s t s ,  the  p ro j ec t  was eventually thought of as being f e a s i b l e ,  

Not only was there  a paucity of qua l i f i ed  geologis ts  p r i o r  ,to the  p ro j ec t ,  bu t  

the  middle l eve l  and technical  support staff were a l so  general ly  non-existent .  

There was therefore an urgent need to t r a i n  Liberians both in-house and abroad, 

who would then be qua l i f i ed  to assoc ia te  with and pa r t i c ipa t e  i n  the  p r o j e c t .  

( 9 )  Annual Report, Bureau of Natural Resources, 1960 

(10) Annual Report, Bureau of Natural Resources, 1962 



I n  the ea r ly  s i x t i e s ,  access to most of the  country was very r e s t r i c t e d  

with only a few major mads  connecting ~ o n m v i k  to the  i n t e r i o r  p a r t s  ,of  the  

country. A s  a r e s u l t ,  t r ave l  to most parts of the  country was l imited to f o o t  

trails,  r i v e r s  navigable by small rubber boats,  and small a i r c r a f t  capable of 

landingatnumerous s m a l l a i r s t r i p s  Theheavyvege ta t ion  coverand  t h i c k s o i l s  

and weathered rock made f i e l d  obse,rations d i f f i c u l t  and time consuming. 
I 
! 

There a l so  exis ted a somewhat!limited l o c a l  regkrd f o r  t he  importance of 

the  ear th  sciences to the developrnknt of the  p u n t r y .  I r o n  ore  was being PA- 
duced a t  four  mines (ZMC, LAMCO , NIOC & BMC) ; however, the  pos i t i on  ( s t a t u s )  

of the  Bureau of Natural Resources on the  na t iona l  l e v e l  was t o t a l l y  non-pro- 

pot ional  to its pos i t ion  as guasdian of the country 's  primary income earning 

s e c t o r ,  This is somewhat r e f l ec t ed  i n  the  National Budget of 1 9 6 3  where 

only 0.39% of the  t o t a l  amount went to the Bureau. This s i t u a t i o n  unfortunately 

remains bas ica l ly  unchanged as only 0.84% of the  1983 National Budget ha s  been 

a l l o t ed  to the Ministry of Lands, Mines and Ehergy even thou& several  new 

branches have s ince been added. 

I n  1963 the Liberian Geological Survey consumed 41% of the e n t i r e  Bureau's 

annual budget versus the  f i gu re  of 12% f o r  the  year 1983, which -i-s-somewhat -- -- - 
misleading because the  present  Ministry of Lands, Mines and Ehergy has twice 

' (11812) I t  does ind ica te  a l s o  that even w i t h &  the  as many bureaux as i n  1963. 

Ministry,  the  Geological Survey has no p re f e r en t i a l  pos i t i on  i n  terms of i ts  

budgetary a l lotment .  

I M P A C T S  

GENERAL 

One of the  outstanding accomplishments of the  GJiRA p ro j ec t  was the formula- . 

t i on  of a s t r a t egy ,  i n  consonance with the  primary object ive  of the  p ro j ec t ,  

wilereby, f u r  iile first time Liber ia  begail to s y s t e r a t i c a l l y  look f o r  a l t e r n a t i v e  

minerals with an aim to possibly d ivers i fy ing  i ts  mineral industry  f r o m  t h a t  based 

so le ly  on i r o n  ore  . I n  the  course of the  p ro j ec t ,  several  mineral deposi ts  were 

invest igated o r  evaluated. These included b a r i t e ,  kyani t e ,  silica sand, c lay,  

phosphate, gold,  bauxite,  chromite, c a s s i t e r i t e ,  galena,  r u t i l e  and monazite. 

- - - 

(11) Annual Budget of the Republic of L iber ia ,  1963 

(12) Annual Budget of the  Republlc of L iber ia ,  1983 



The r e s u l t s  of the  GE3A p ro jec t  was a l s o  an important factor i n  encouraging 

the United Nations Mineral Development program t o  come t o  Liber ia .  That p ro j ec t  

was mainly concerned with supporting systematic geologic mapping which included 

evaluating mineral prospects which had previously been inden t i f i ed ,  mainly through 

the  G H U  pro j ec t ,  especial ly  by the airborne geophysical program. 

The p ro j ec t  was instrumental i n  improving the  s o c i a l  consciousness f o r  the  

earth sciences ,  pr imari ly  by t ra in ing  earth s c i e n t i s t  and technicians .  Several  

persons were t ra ined  i n  the  USA although t h i s  was.prima.rily t rue  f o r  first degree 

geologis t ;  the  program d id  produce a few higher degree ( M  .SC) ind iv idua ls  who 

went on t o  make t h e i r  contributions to the Minis t ry .  

Technical Impact 

The most important impact of the GERA p ro j ec t  was rea l ized  i n  t h e  t r a n s f e r  

of technology between the  U.S and Liber ia .  This resu l ted  i n  t he  systematic and 

s c i e n t i f i c  determination of the loca t ion ,  cha rac t e r i s t i c s  and extent  of Liber ia '  s 

na tura l  resources .  

The production of good base maps, the  compilation of g e o p h y s i ~ l ~ d & . t a Z € h e  . . 

establishment of laboratory f a c i l i t i e s  and provision of technical  equipment, have 

a l l  been very usefu l  i n  pursuing the u l t i q a t e  development of L ibe r i a ' s  mineral 

resources .  The acquired geological and geophysical d a t a  have provided a common 

base f o r  bo.th government and pr iva te  exploration companies. 

Several of  t he  products, especial ly  maps and a e r i a l  photographs, which came 

ou t  of the  GERA pro j ec t  a r e  being extensively u t i l i z d  by many o ther  Minis t r ies  

and autonomous agencies of Government such as the Forest ry  Development Authority, 

Ministry of Agriculture,  and pr iva te  exploration and timber companies and p r iva t e  

ind iv idua ls .  

Another important technical  impact was f e l t  i n  the  area  of documen+ation. 

The p ro j ec t  successful ly  developed and i n s t i t u t e d  a s e r i e s  of documentation f o r  

the  presentat ion of basic f i e l d  da ta ,  thus giving easy access t o  references  f o r  

continued research .  This program was very usefu l  and considerably improved the  

standardization of documents within the LGS i n  that information was catagorized 

i n t o  one of severa l  formats such as Monthly Operational Reports, Memorandum 

Reports, Open F i l e  Reports, Special  Papers, Bul le t ins  and several  d i f f e r e n t  



types of maps a t  varying s ca l e s .  The method is still u t i l i z e d  and because of 

the  success of  the Monthly Operatio& ~ e p o r t s , ;  t h a t  r epo r t  i s  presen t ly  a 

requirement f o r  all  bureaux within t h e  Ministry of Lands. Mines and h s r g y  . 

An important technical  accomp' ,.shment of t he  GERA p r o j e c t  was the  geochro- 

mological program which commenced 1. L 1966, and was a co-operative e f f o r t  of t he  

Liber ia  Geological Survey, t h e  Mas&chusetts I n s t i t u t e - o f  Technology and the  

U .S Geological  Survey a t  Menlo park;, Callforni?.  ' h e  program determined the  

geochronology and cor re la t ion  of U;oerian rock units. Su i t e s  of rock speci-  

mens col lected from major recognized Liberian rock u n i t s  were analyzed f o r  
1' 

t h e i r  absolute  ages by radiometric methods. ' h e  r e s u l t s  have been u se fu l  i n  

co r r e l a t i ng  s imi l a r  absolute  age d a t a  from o ther  p a r t s  of West Africa and 

northeastern South America, thereby providing supporting evidence f o r  t he  

hypothesis  of cont inenta l  drift by p l a t e  tec tonics  (13) 

Another technical  impact of  t h e  GERA p ro j ec t  was that i t s  p a r t i c i p a n t s  were 

very instrumental  i n  es tab l i sh ing  and developing a Geological, Mining and Metal- 

lurgical Society o f  Liber ia  (GMMSL) which catered to all profess ional  i n  the  

country i n  the  general a r e a  of  mineral exploration and mining. The soc ie ty  

held yearly technical  meetings where papers were presented which32-ssemiMttSi- 

information about work being m i e d  ou t  by i ts  members o r  t h e i r  organizat ion.  

lhat t h e  GERA program was v i t a l  to the  success of t h a t  o rgan imt ion  i s  

evident by i ts  general inact iveness  s ince  the  GERA p r o w  ended i n  1972. 

Ormniza t iona l  Impact 

A s i g n i f i c a n t  achievement of t h e  GEEU p ro j ec t  was t h e  organizat ional  impact. 

The organization of t he  Liberian Geological Survey (LGS) was s t ruc tured  a f t e r  

that of t h e  United S t a t e s  Geological Survey (U .S . G  .s) w i t h  sec t ions  f o r  a chemistry 

laboratory,  mineralogical laboratory,  a publ icat ion sec t ion  equipped with dra f t i ng  
- - ,. zegm&ic-L:~r, f a c i l i t i e s ,  a technical l i b r azy ,  photographic l abora tory  ( f o r  

working with a e r i a l  photographs), and sect ions  f o r  geology and geophysics. These 

sect ions  were eventually assigned heads as i n  t h e  U .S .G .S . 
Tne new organization was very funct ional  and resu l ted  i n  a s i g n i f i c a n t  

improvement i n  t he  work standard within t he  survey which was add i t i ona l l y  r e f l ec t ed  

(13) Annual Report, Bureau of  Natural Resources, 1966. 
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i n  the survey's output.  The d i f ferent  sections engaged i n  healthy competition E- 
and f o r  the  very first time since the f o r k t i o n  of the  Geological Survey, each 1;:. ,-. 

.. . 
employee had a speci f ic  task within a speci f ic  section. . . . 

I::. ,... ,.. ... . . 

i k:: 
+.. 
[.;: 

The success of the organization of the IGS prompted the Bureau of Natural .. ,.. ... . 
... 

Resources t o  a lso  s tructure its other  two exist ing services (Mining and Carto- 

graphic) a f t e r  t h e i r  counterparts i n  the United Sta tes .  Additionally, two 

more recently constituted services (Liberian Hydrological Survey and Lands and 
-. .. 

survey) a r e  a lso  basical ly structured a f t e r  t h e i r  counterparts in the U . S . It - - ... - 
-.. .- 

must be noted however that most of the top professionals i n  the Ministry of .-. ... - - ... 
C .-. 

Lands, Mines and Ehergy have received t h e i r  t ra in ing  i n  the U .S . , where they had , 
... -. - -- . ... ... ... 

the opportunity to v i s i t  a t  l e a s t  one of those of f ices  ( e . g .  the U.S. Bureau of ... ... .. 

~ i n e s )  . 
Social Impact 

The main soc ia l  impact of the project  was achieved i n  providing foreign t ra in ing  i 
E 

f o r  Liberian professionals and in-house t raining t o  sub-professionals a t  the E 
b 

Liberian Geological Survey. Fourteen Liberians received t raining abroad which 

ranged f r o m  shor t  courses to B.Sc degree programs i n  geology. (4) - G ~ O ~ X G ~  
selected f o r  the degree programs had to successfully pass a Geological Aptitude I 
Test administered by the Depaztment of Education. Two of the geologist  were i 
granted addit ional  scholazships and acquired masters degrees i n  geophysics and € 

mineralogy-petrology. t E 
. . I  

Another important social  impact w a s  that the GERA project  f o r  the first  time, 

introduced the earth sciences as a dynamic and challenging subject tn po ten t i a l  i. 
college and high school graduates of tha t  e ra ,  and a lso  offered career opport- 

un i t e s  i n  that f i e l d .  A s  a d i r e c t  r e s u l t  of the a c t i v i t i e s  involved with the  

pro jec t ,  people i n  general, began to r ea l i ze  the significance of the Liberian 

Geological Survey, and, tha t  i ron ore was not the only mineral which could be 

exploited i n  Liberia .  This consciousness was ins t i tu t ional ized  a few years 

a f t e r ' t h e  pro jec t ,  through the establishment of a geology program leading to 
the awarding of a Bachelor of Science degree at  the University of Liberia.  

i 
Another somewhat r e s t r i c t ed  soc ia l  impact was perceived through the i n t e r -  

act ions of the Liberian professionals with t h e i r  U .S counterparts, which no 

doubt, resulted i n  the exchange of both s c i e n t i f i c  and cul tura l  ideas.  Although 

(4 )  Project  Completion Report, Chidester, A .H . , U .S . Geological Survey, 
Project No. 6@-51-210-071, June 1972. 



t he  benef i t s  of such in te rac t ions  would vary from one individual  to another,  i t  

nonetheless resu l ted  i n  the  l a s t i n g  f r iendship of many Liberians and Americans. 
I 

Economic Impact 
I 

Generally the  economic impact;. of  programs such as the  GERA p r o j e c t  a r e  no t  1;. 
immediatelprimarrily because of t h e " i n t r i n s i c  nature of the  mineral indus t ry  which . 

usual ly  requizes a considerable ge i ta t ion  period between the  initial discovery of 
f - ,... 

a mineral and its economic e x p l o i k t i o n .  E 
E - ... - 

One immediate impact which resu l ted  from the  G E M  p ro j ec t  was i n  t h e  search - - -. 
I 

- 
E 

f o r  offshore hydrocarbons while the  p ro j ec t  was still going on. This s i t u a t i o n  k 

2 
had resu l ted  f r o m  the airborne geophysical (mqget ic )  work which had e a r l i e r  

E p 
i d e n t i f i e d  several  offshore basins  thought to contain t h i ck  sequences o f  sedi- I 

! 
t- 

mentary rocks.  Several o i l  concessions were subsequently awarded and although 

four  wel ls  d r i l l e d  found no hydrocarbons, the  Liberian Government received 

land r e n t a l  f e e s  from t h e  concessionaires. e 
The d a t a  acquired during the  GERA p r o j e c t  have st imulated numerous i n t e r e s t  

i n  Liber ia '  s mineral po t en t i a l s  and have r e su l t ed  i n  t he  concessioning , by fore ign  
- - - -- -- 

companies, of l a rge  a reas  of the  country. Jobs have been p r o v i d a x o  Liber ians  

by the  ensuing exploratiop programs and t h e  Liberian Government has benef i t t ed  

from the  s a l e  of the  GERA products (maps ,. r epo r t s  e t c .  ) and payments of explora- 

t i on  and land r e n t a l  f ee s  by the  concessionaires. A notable example i s  the 

k e r i c a n  company CUTE (coas t a l  Liber ia  Uranium ~ n t e r p r i s e s )  which has ,  over the  

p a s t  f i v e  years ,  employed more than 1 3  Liberians and spent almost $13 millLon 

on exploration.  In su f f i c i en t  reserves  and unfavorable world market cocdit ions 

combine however .to make the  venture unsuccessful. 

A somewhat l imi ted  economic impact r e su l t ed  f r o m  the  money spent l o c a l l y  

by t he  U .S . Geological Survey personnel and t h e i r  fami l ies  f o r  such i tems as 

food, house r e n t ,  entertainment, c lo ths ,  domestic help e t c .  On t h e  other  hand, 

m s t  of the L'3Ai3 fu16ed $ j  inillion went back to  tile Aii~ericans as s a l a r i e s  and 

operational cos t .  Additionally, as per  t he  p ro j ec t  agreement, most equipment 

came f r o m  the  USGS o r  had t o  be purchased from the U . S . ,  w i t h  a l o t  of i t  being I 

returned a t  the  completion of t he  p ro j ec t  i n  1972. 



pol icy  Impact 

Generally i n  developing countr ies ,  pol icy makers, mainly f o r  economic reasons,  

f i nd  i t  d i f f i c u l t  t o  adopt new po l i c i e s  that would accentuate the  ensuing bene f i t s  

of a technical  p r o j e c t ,  especial ly  uhen these bene f i t s  a r e  not  immediate. When 

once a policy i s  r a t i f i e d ,  i ts  implementation would requi re  some f inanc i a l  ou t r  

l a y ,  and most times, this would weigh heavily on these  countr ies  which a r e  perpe- 

tua ly  undergoing an  economic c r i s i s .  

Tnis has e s s e n t i a l l y  been the s i t ua t i on  i n  t he  post-GWA pro j ec t  e r a ,  as . - 

there  does not  appear to have been any recognizable pol icy changes brought about 

e x p l i c i t l y  by the  p ro j ec t .  I t  was probably f e l t  t h a t  because there  a l ready 
. - 

exis ted an ac t i ve  i r o n  ore  mining industry  i n  L iber ia ,  governed by the  ex i s t i ng  

mining po l i c i e s  which a r e  s a t i s f i e d  i n  the  concession agreements, those could 

be  modified to dea l  with what ever mineral was l a t e r  discovered ( e.g . o i l  and 

uranium) . - --- - . - 



CONCLUSION AND LESSON L ~ R N E D  

CONCLUSION 

On the whole, the GERA pro jec t  . ss very successful i n  tha t  it achieved E 

most of its assigned objectives. It produced d i f f e ren t  maps and data  which 

have been extremely useful i n  the o$ntinuing accessment of Liberia 's  mineral 

potent ia l .  It trained several earth s c i e n t i s t  and went a long way t o  esta- 

blishing, out of nothing, a ~ i b e r i a k  G e o l o g i d  Survey adequately equipped, 

which has  sustained i t s e l f  and currently continues to evaluate Liberia 's  

mineral resources. Tne program successfully developed and ins t i tu t ed  a 
: 

se r i e s  of documentations f o r  representing basic  f i e l d  data  and was addit ional ly 

instrumental i n  generating soc ia l  conciousness of high school and college students 

f o r  the earth science as a possible career. i 

i 

Timing of t raininq 

LESSONS LEARNED 

- -. -. 

Tne timing of the t ralning pmgram should have been i n  such a way a s  to 
increase the input  of the returning geologists. The program would have been 

much more successful i f  the majority of 'the t rainees had been sent  abroad f o r  

t h e i r  B .Sc degrees i n  Geology i n  the first year. Once they returned, their 

contribution and period of f i e l d  experience would have been greater  through 

working with t h e i r  experienced counterparts. ?his would have ensured effect ive 

continuity of the incompleted aspects of the pro- and s ignif icant ly improved 

the qual i ty  of the manpower of the Geological Survey. 

Training of Administrators is  a must 

An effective group of qual if ied administrators should have been trained t o  

handle the administzative aspects of the Survey. 'Ihis would have kept, and even 

guammteed a high leve l  of experienced geologist a t  the Liberian Geological , 

Survey. Instead, the older experienced professionals were appointed to admini- 

s t r a t ive  positions by the i r  superiors a t  the Bureau of Natural Resources, there- 

by making them generally useless i n  the i r  areas of specialization f o r  which 



they had been t ra ined  i n  addi t ion  t o  being unavailable t o  assist the  young 

inexperienced profess ionals  who came a f t e r  them. 

P ro j ec t  was too ambitious 

' h e  duration of the  GERA p r o j e c t  was too sho r t  f o r  the  ob jec t ives  w h i c h  were 

s e t ,  mainly because f i e l d  work, e s sen t i a l  to the success of  the program, was 

generally impossible during about f i v e  months of each year ,  and there  exis ted a 

pauci ty  of access ible  roads,  ava i lab le  t ra ined ear th -sc ien t i s t s ,  and technical  

a s s i s t a n t s ,  base maps e t c  . 'his s i t ua t i on  inadver tent ly  resu l ted  because t he  

program, although approved by the Liberian Government, was bas i ca l l y  external ly  

planned and without adequate emphasis being given espec ia l ly  to the l o c a l  c l imat ic  

r e s t r i c t i o n s  and p o l i t i c a l  s i tua t ion ,  which of ten delayed disbursement of Liber ia '  s 

contribution to the p ro j ec t ,  thereby no t  always f u l l y  u t i l i z i n g  the  Liberian 

profess ional  c o u n t e r p a t s  . 
Proeject design was f a u l t x  

Programs such as the GEFLA p ro j ec t  should s t r i v e  more to i n s t i t u t i o n a l i z e  - - -  - - -- - 

systems such as the  Geological Survey r a the r  than grinding out  r epo r t s ,  which 

because of the l imi ted  time involved, a r e  o f ten  inconclusive.  ' h e  goals and 

design of the p r o j e c t  were such that even without f u l l  pa r t i c ipa t i on  and in -  

volvement of the l o c a l  technician,  which sometimes resu l ted  because of Govern- 

ment's i n a b i l i t y  to provide the  r e q u i s i t e  funds, the Americans went ahead and 

the ac tua l  work got  done by the  expa t r ia tes .  ?his had the  e f f e c t  of making 

some of the  Liberian counterparts  l azy  and resu l ted  $a te r  i n  a complete l ack  

of product ivi ty  a f t e r  the  p r o j e c t  closed. Because Americans tend t o  be  act ion-  

or iented and things i n  'Ihird World countries tend to move more slowly, such a 

problem should have been foresesn and possibly avoid&. 

Tfie ragnitude of the t a sk  undertaken by the GERA pro j ec t  and the aided 

object ive  of t ry ing  t o  i n s t i t u t i o n a l i z e  a geological survey, might b e t t e r  have 

been rea l ized  had an organization been established outs ide  of the publ ic  s ec to r ,  

which could l a t e r  be  absorbed by the Ministry as the nucleus of  i t s  Geological 

Survey. This may have somewhat reduced the  extreme d i spaz i ty  i n  s a l a r i e s  and 

bene f i t s ,  between the  American and t h e i r  Liberian counterparts .  I t  most 

ce r ta in ly  would have improved the work hab i t s  and profess ional  standards of the  



Liberians working w i t h  the-  program. 

%ere should be b u i l t  i n to  such p r o g a s  provisions f o r  a more gradual 

phasing out during which time only a skele ta l  group of U.S personnel should 

remafn o r  periodically consult with those continuing the program. ?his i s  

important because Governments tend t o  view such basic  work as low p r i o r i t y  

and once the expatriate leaves completely, t h e i r  f inancial  backing reduces. 

A gradual phasing-out of say f ive  years would have ensured continuity and 

allowed fo r  the evaluation of some of the prospects ident i f ied  during the 

pro jec t  . An association here w i t h  the U . S Bureau of Mines would have been 

extremely usef'ul i n  taking the trained geologist f r o m  simply a mapping and 

rcineral ident if icat ion phase to  an evaluation (pre-mining) phase. 



The method employed i n  carryj ig out the  study was primarily to  be based 

on answers from quest ionaire  which had been prepared h d  submitted to ind iv i -  

duals who e i t h e r  worked with the p j e c t  o r  have had the occasion to use its 

products (maps, repor t s  e t c . )  . The questionaire was a l s o  sen t  to some of the  

U .S Geological Survey personnel who worked a t  one time f o r  the GERA program. .. 

Many of the answers from the Liberians were of no use to the  study because 

among other things,  some claimed that i t  had been too long s ince it ended and 

that they simply did n o t  remember. Tne Americans unfortunately all fa i l ed  to 

re turn  t h e i r  quest ionaires  and only one repl ied my l e t t e r  s t a t i n g  that as a 
L- 

technician i n  the  p ro j ec t ,  he  f e l t  i t  inappropriate i n  commenting on items 

of pol icy,  object ives  and r e s u l t s .  Their answers would have helped as i t  

might have provided a d i f f e r e n t  p i c tu re  than the  one drawn by the Liberians 

who d id  remember and were most helpful  i n  making t h i s  impact study a success,  
A . --- - 

A lengthy l i t e r a t u r e  search of the f i l e s  of the present  Ministry of Lands, 

Mines and Energy resu l ted  i n  very l i t t l e  addi t ional  information than what USAID 

had supplied and what could be derived from t h a t  Ministry Annual Reports. 

A l l  avai lable  data  were compiled studied and synthesized i n  f u l f i l i n g  the  

objectives of this s tudy ,  

Research f o r  t h i s  impact study was conducted by D r .  Nathaniel Richardson J r  . 
and M r .  Cyri l  French, both professional members of Geoservices Inc .  Dr. Richardson 

received h i s  first two degrees throught the  GERA p ro j ec t  pa r t i c ipan t  t ra in ing  . 

program between 1968-73. He worked several  years as a geologis t  and geophysicist 

w i ' h  the Liberian Geologicai Survey and culminated h i s  se rv ice  t o  C o v z m e n t  

as Director of that organization from 1978-1980, when he resigned and established 

Geoservices I n c , ,  M r .  French has an M.Sc degree i n  geology f r o m  France, and before 

joining Geoservices i n  1981, worked as a geologist  with the  S i e r r a  Leone Geolo- 

g i ca l  Survey i n  Freetown, S i e r r a  Leone. 



APPENDIX 2 

Q U E S T I O N A I R E  

Please read careful ly  the objectives and achievements of the 
GERA Projec t  and answer the following quest ions .  (please f e e l  f r e e  
to use the back s ide  of the paper i n  answering your tquestions). 

1) What i s  your profession? 

2) What i s  your present  occupation? 

3) Were you associated w i t h  the GERA Project? 

( ) No (please go to question number 22) 

( Yes 

DURING WHICH YEARS 

I N  WHAT CAPACITY 

4) I n  your opinion was the p ro j ec t  successful  i n  rea l iz ing  the desired 
objectives? 

( 1 No 

PLEASE EScpLain ~ e a s o n ( s )  why not  and go to question 5 

( > Yes 
P W E  -lain ~ e a s o n (  s) why 

5 )  What should have been done d i f f e r en t ly  i n  making i t  more successful  i n  
r ea l i z ing  its objective? 

6 )  Did your associat ion with the p ro j ec t  benef i t  you professionally? 

( ) rz", 20 6iffsrsr .c~ qnestio~ 7) 

( > N O  ( > Yes 

Please -lain: 



7) Do you know why t h i s  p a r t i c u l a r  p ro j ec t '  w a s  chosen? 

( ) No (go to question 9 )  

( 1 Yes 
Please  &pla in :  

8) Do you know why Liber ia  w a s  chosen f o r  such a Project?  

( ) No - Go to  question 9  

( ) Yes 
Please  & p l a i n  : 

9) Why do ou think the U . S  Government provided the  ass is tance? (please  3 Bqdain  . - - -  - 

10) Has the  US Government i n  any way benef i t ted from the  GERA Project?  

( 1 No 

( 1 Yes 

Please &pla in :  



11) Five (5)  mill ion US dol la rs .  were spent'on the  GERA Projec t  which 
l a s t e d  f r o m  1960-1974, do you f e e l  t h a t  the achievements n e r e , i n  
proportion to the amount spent? I 

( 1 No ( > Yes 

Please EScplain: 

12:) Do you think the  Liberian Government has uta l ized the p r o j e c t ' s  
achievements to the f u l l e s t ?  

( > N O  ( > Yes 
Please -lain : 

What was the most important achievement(s) of the p ro j ec t  i n  terms of :  i 
! 

- - - -- -. 
13) Geology: 1 

14) ~o'cial benef i t s  : 

15) Economic benef i ts :  



16) On a sca l e  of 5 (most important) t o  1 ( l e a s t  important), r a t e  the  
following i n  terms o f  t h e i r  post-project  impact: 

( ) t r a in ing  of Liberian counterparts 

( ) establishing f a d l i  ties and providing equipment 

( ) establ ishing da ta  base 

( ) exposure of the Liberian technicians t o  foreign experts 

( ) other  (please s t a t e )  

Please explain your #5 choice: 

173 Was there  suppose to be a follow-up to  the Project? 

( ) Don'tknow - Go t o q u e s t i o n 1 8  

( ) No - Go to  question 18 

( ) Yes (Please explain why t h i s  was never done) 

18) If a follow up is being p l m e d ,  what would you l i k e  t o  see  included? 

19) What o ther  ~ i n i s t r y ( s )  o r  ~ g e n c ~ (  s )  has benefited ,from the GEXA Project?  

( ) Don' t k ~ o w  - Go t o  question 20 

( ) None - Go to  question 20 

( ) I o r  more 

a )  Please name: 

b) Br ie f ly  s t a t e  how? 



20) C a n  you i d e n t i f y  s h o r t  commings w i t h  t h e  p r o j e c t ?  

( ) No - Go to n e x t q u e s t i o n  

( > Yes 

P l e a s e  expla in  : 

21) Can you i d e n t i f y  any problem(s) which confronted t h e  GERA P r o j e c t ?  

P l e a s e  expla in  : 

I n  t h e  course  o f  your work, have you had t h e  occasion to-use any -. - _ -- -. 

product  o f  t h e  GERA P r o j e c t ?  -. 

( ) No (go tb ques t ion  25) 

( 1 Yes 

P l e a s e  expla in  which and how: 

23) P r i o r  to t h e  a v a i l a b i l i t y  o f  t h i s  product ,  what did you u s e  as a 
s u b s i  tu t e?  



21;) What minor modifioation(r' i n  the object ives  of the GEXA PA j e c t  
would have rendered the r oducts more useful  t o  you? 

25) What do you think a r e  t he  basic shor t  commings of such projects?  




