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PREFACE 

Dur ing the pas t decade increas ing concern has been expressed over 
the deteriorat ing pos ition of U . S .  geosc ientists in international 
ac tivi t ies , such as the inadequacy of U . S .  support for the 
International Geological Correlation Program ( IGCP ) . Our compe titive 
pos it ion has been s teadily eroded through decl ining U . S .  activi ties at 
the same t ime that other countr ies ( e . g . , France , Federal Repub l ic of 
Germany , the Uni ted Kingdom , Japan , and the USSR) are mounting vigorous 
international programs with broad government support . 

H .  D. Hedberg , originator of  the IGCP , and W .  G .  Ernst , then 
chairman of the Geology Section of the National Academy of Sciences , 
reque s ted an evaluation of  the s i tuation . Ini tial response involved a 
workshop on U . S .  partic ipation in International Cooperation in Science 
and Technology . 

A more comp lete response ass igned the s tudy of the international 
s i tuation to the Geological Sciences Board , now the Board on Earth 
Sciences . The board in turn es tablished the Commi ttee on Global and 
Internat ional Geology and charged it  to report on all aspects of 
American part ic ipat ion in international geologic activi ties - - academic ,  
governmental , and indus trial - - and to recommend how current involvement 
could be improved and strengthened . *  The full committee met three 
t imes and consulted with numerous other geosc ientists in gathering the 
data for its report and recommendations . 

This report primari ly addresses dec is ion- makers in governmental and 
nongovernmental organizations . Support of the Board on Earth Sciences 
and this  committee by the following federal agenc ies is  grate fully 
acknowledged : National Science Foundation , U . S .  Geological Survey , 
Department of Energy , National Oceanographic and Atmospheric 
Adminis trat ion (NOAA) , Nat ional Aeronaut ics and Space Admini s trat ion 
(NASA) , Nuc lear Regulatory Commission ,  and U . S .  Army Corps  of 
Engineers . 

*The full charge to the committee is given in Appendix B .  

vi i 
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EXECUTIVE SUMMARY 

This report addresses the three main aspects of international 
act ivities in the geosc iences--bas ic research , economic appl icat ions , 
and the potential role of geosc iences in U . S .  fore ign pol icy . Because 
the three are closely intertwined , the current de ficienc ies and the 
pos s ible remedies overlap . 

U . S .  geosc ience programs play an important role in international 
act ivitie s . The committee , with members drawn from indus try , academia , 
and government , has cons idered the ac t ivi ties of  American geologists 
and other earth scienti s ts in international programs in .relat ion to 
U . S .  interests abroad , comparing them with those in the international 
programs of other indus trial ized countries . The committee conclude s 
that (1) international geoscience needs to be strengthened to support 
the national interests of the United States: (2 ) geoscience personnel 
and the knowledge they possess should be more effec t ively used in 
helping to formulate foreign pol icy: and (3) U.S. economic and 
sc ientific interests can be strengthened by strong involvement of 
American ieosc ientists in U . S . internat ional programs . 

Geologic processes are global in scope , and many geologic phenomena 
that are known but imperfectly displayed in the Uni ted S tate s must  be 
studied in other countries in order to be unders tood . The princ iples 
o f  metallogene s i s , tectonism , and crus tal evolut ion that are appl ied to 
geologic s tudies in the United States are derived from observations 
made throughout the world . Geologic concepts tes ted in the Uni ted 
States are based on such worldwide studies of struc tural de formation , 
seismic i ty , volcanism , and other phenomena . The j o int partic ipation of 
U . S .  geosc ient i s ts and the ir fore ign colleagues in studies of  
geological phenomena is  indi spensable for the advancement and 
app l ication of sc ientific concepts and techniques to economic and 
pol icy i ssues in the United States . 

Cooperative geosc ience programs abroad can contribute information 
to the important formulation and implementat ion of American foreign 
pol icy in many fields , including international trade and investment , 
acces s  to mineral and energy raw materials , water resources 
development , isolation of hazardous was tes , deve lopment of  seabed 
resources ,  international boundary disputes , and technical assistance 
programs . Such geosc ience contribut ions mus t , however , be based on 
up - to - date knowledge of  world geology , resources , programs , and data 

1 
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sources acquired by U . S .  geosc ientists through involvement in 
international programs , and interchange o f  ideas . 

Geoscience programs conduc ted in cooperat ion with other nations can 
s i gnificant ly benefit the U . S .  economy . Current informat ion appl icable 
to mineral resource exploration and deve lopment is  required to ident i fy 
potential sources of raw materials , espec ially those not available in 
the Uni ted States . Also , U . S .  indus try needs the most  accurate 
informat ion pos s ible about fore ign resources to compete successfully in 
the international marke tplace . Commerc ial and financial organizations 
require geologically informed analys is of opt imum or potent ial 
produc tion levels  that bear on the self- sufficiency of other countries 
so that wise dec is ions can be made on trade and investments .  Indus try 
should be aware of opportunities for contractual geophys ical and 
explorat ion services , potential equipment sales , and knowledge of  
mineral resources and reserves . Understanding of  institutions , 
programs , and po l icies in other countries i s  vi tal to our national 
we ll -be ing . 

The committee concluded that , with the exception of the petroleum 
indus try , partic ipation by American geosc ient ists in international 
programs has decl ined relative to that of  many other nations over the 
pas t two decades . The federal government can use the geological 
sc iences more effec tively to support national secur ity and resource 
policy interests . Thus , it  is not surpris ing that exist ing U . S .  
programs of geoscience ass i s tance and cooperation need s trengthening , 
and the United States should es tablish a mechanism for coordinating the 
flow and transmiss ion of geological and resource information from 
abroad to meet our sc ienti fic , economic , and pol it ical needs . 
We l l - organized and we ll- supported programs in other countries , such as 
the Federal Repub l ic of  Germany , France , Japan , the S oviet Uni on ,  and 
the United Kingdom , show us that we should use the geosc iences more 
intens ive ly to advance our international interests . 

This report not only stres ses the broad relevance of  international 
geoscience involvement to the conduct o f  U . S .  fore ign relations and the 
promo tion of  U . S .  economic interests abroad but also po ints out 
spec i fic areas where geosc ientists and geoscience information could be 
used more effective ly . The report emphas izes the importance of global 
geo science re search , showing how and why an enhanced international 
research effort is necessary , not only to re inforce our pos ition in the 
world geoscience community but also to contribute more effec t ively to 
the po l i t ical , economic ,  and soc ial we ll -be ing of  citizens of  the 
Uni ted States . 

Some spec ific needs and remedies are the following : 

1 .  Fore ign Policy . There is a need for a forum to increase the 
awarenes s  among nongeologists of the importance of geosc ience 
information in making dec is ions about fore ign pol icy . Appropr iate 
mechanisms are needed for identifying and moni tor ing such concerns as 
was te management ,  ac id rain , hazard reduction ,  energy and mineral 
resources ,  and desertificat ion in order to find what act ions are 
required and prac t ical . A vigorous program of cooperative bas ic 
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research would help counteract any impress ion that the Uni ted S tates is 
interes ted only in develop ing resources and assuring the ir access from 
countries that are of strategic importance to us . 

2 .  U . S .  Economic Interests . To improve the competitive s tatus 
abroad , we should ( a) improve the flow and exchange of relevant 
geoscience information through the Science Attache and Regional 
Resource Officer programs ; (b ) rees tablish ( through the Agency for 
International Deve lopment or some other appropriate mechanism) 
cooperative geosc ience programs with Third World and other significant 
countries . Such programs would involve s tudies in resources and 
hazards , other geologic investigations , training of personnel , and the 
publ ication o f  maps and reports . 

3 .  Support for Bas ic Science . Because of  the rapidly changing 
character of geosc ience research , we should ( a )  increase our capac i ty 
for internat ional consultation and exchange ; (b)  provide better support 
for current and future sc ience and technology agreements ; and ( c )  
s timulate fore ign field work by more U . S .  geoscientists . 

As an essential element to remedy existing defic iencies and to 
develop a long - term mechanism for an increased geoscience contribut ion 
to U.S. foreign policy, economic growth, and basic research, the 
committee recommends the establishment of an American Office of Global 
Geosciences whose advisory group would include both governmental and 
nongovernmental representation. The committee envisions this office as 
a small nongovernmental organizat ion that would be financed by 
government and indus try , and poss ibly private foundations as well , 
would serve as a clearinghouse for international geoscience informat ion 
and activi t ies , and would help coordinate proj ects and act ivi ties 
involving indus try , academia , and government . I t  would provide 
long - term continuity of dynamic leadership in enhanc ing the cooperat ive 
role of the United States in international geoscience activities and 
would act ive ly promote the partic ipat ion of  U . S .  geoscient is ts in 
overseas research and development . 

This office should be inaugurated and adminis tered by an entity 
dedicated to solut ion of  the global geosc ience concerns raised in this 
report . Appropriate governing bodies include : ( 1 )  a consortium of 
federal agencies , such as Bureau of Mines ( BLM) , U . S .  Geological Survey 
(USGS ) , Nat ional Science Foundation (NSF) , Nat ional Aeronautics and 
Space Adminis trat ion (NASA) , and Department of Energy ( DOE ) ; ( 2 )  a 
working group of  solid- earth sc ience profess ional soc ieties such as 
Amer ican As soc iation of  Petroleum Geologists (AAPG ) , American 
Geological Union (AGU) , and Geological Society of America (GSA) ; (3)  
the American Geological Ins titute (AGI ) ;  and ( 4 )  a board or panel of 
the Nat ional Research Counc il ( NRC ) . 

Having cons idered the importance of international geosc ience 
programs in formulating and implement ing fore ign pol icy issues , and in 
advanc ing U . S .  pol i t ical , economic , and sc ient ific interests abroad , 
the committee further recommends that funding for international 
ceoscience activity should be increased in the overall federal budge t .  
As an immediate action , the commi ttee urges that new funding be 
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provided for international programs already in exis tence , for example , 
in the National Science Foundation ,  U . S .  Geological Survey , National 
Aeronautics and Space Adminis tration , Department of Energy , Department 
of S tate , Bureau of Mines , and National Oceanic and Atmospheric 
Adminis tration . 
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1 .  INTRQDUCTION 

This report addresses all three aspects of  international act ivities 
in the geosciences - -bas ic research , economic appl ications , and the 
potential role of  geosciences in fostering U . S .  interests abroad . 
Because the three aspects are closely intertwined , the current 
de ficiencies and the pos s ible remedies are also intertwined . 

Science is global ; the laws of  phys ics hold throughout the world . 
Thus sc ientis ts , espec ially those pursuing bas ic research , have a 
des ire and a need for internat ional communication . Because the world 
is the ir- laboratory , the earth sciences , including the solid , liquid , 
and gaseous earth , benefit greatly from worldwide s tudy and 
international communication . Of these , the s tudy of the solid earth , 
the geological sciences , is in a period of rap id development occas ioned 
by the advent of  plate tec tonics . 

The concept of  plate tectonics developed over the pas t 20 years has 
matured and has provided geologists with a credible theory and dynamic 
mode l that ties together the motions of continents , the origin of 
mountains and earthquakes ,  and the formation of many mineral deposits . 
To unders tand the components of  this global model , the geologist mus t 
go where they are bes t  displayed and communicate with colleagues from 
those areas . 

Other geologic topics that are s tudied best on a global scale 
include volcanism , earthquakes , cl imatic cycles ( including the glac ial 
epochs of the recent geologic pas t ) , intercontinental corre lation of 
geologic s trata , and the action of survival processes on different 
landscapes under varying cl imatic condit ions . 

I t  was agains t this  background that the Committee on Global and 
International Geology set out to investigate the perception that 
American partic ipation in international geoscience activities was 
diminishing . I t  quickly became obvious that the general perception is 
true even though verifiable prec ise figures are difficult to ob tain . 
Ac tual attendance at maj or congresses fluctuates rather widely 
depending on the time of year , geographic locale , and the presence or 
absence of other " inducements " ( such as exchange rate ) - - and no real 
trend can be documented by the rough figures for attendance at general 

5 
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sess ions of unions such as the IUGG and lUGS . *  The decl ine becomes 
apparent when one talks to panel members for cooperative proj ects who 
have had to forego important symposia planning meetings or workshops 
due to lack of travel support . 

Our descriptions , therefore , are anecdotal rather than 
quant itat ive , but they all po int in the same direction , i . e . , U . S .  
act ivities in the international aspects of  the geosc iences are 
decreas ing . 

The geosc iences are vi tal to the welfare of all nat ions and should 
play an important role in a nation ' s economic and fore ign pol icies . 
This has been recognized by many European countr ies , Japan , and the 
Soviet Union , all of  whom have active programs related to the technical 
and material sources of the develop ing countries through cooperative 
proj ects , sc ienti fic exchanges ,  aid to the ir nation ' s private firms 
involved in develop ing markets , and more indirect means . Clearly , the 
Uni ted S tates needs to awaken to the role of the geosciences in the 
conduct of fore ign affairs and the advancement of our economic 
interes ts overseas . It was the real ization of this aspect of U . S .  
activi ty that persuaded the commi ttee to interpret its charge broadly , 
and to emphas ize "partic ipation in All aspects of global and 
international geology . " 

The committee has summar ized what it  cons iders to be the maj or 
components of  current c ivilian actions in American geoscience abroad . 
Discus s ion of  act ivities directly related to national de fense has been 
omitted , although the committee be lieves that the United S tates could 
benefit from international geoscience programs in this area too . For 
the sake of brevity , there is only l imited discuss ion of the affairs of  
international societies because these are better known than are the 
act ivities of , for example , the regional research officers of  the S tate 
Department or the compilat ion of data on fore ign mineral depo s i ts by 
the U . S .  Bureau of Mines . These latter activities are summarized in 
the context of this  report . 

Finally , the committee has tried to po int out in its 
recommendations not only the problems that need resolution but also how 
that resolution might be accomplished . 

*Actual numbers at IUGG have var ied between 400 and 800 over the pas t 
20  years , but the totals seem to reflect the place and t ime more than 
any other factor . S imilarly lUGS ( Congress ) figures range between 350 
and 7 50 , the high figure coming from the very popular Copenhagen 
meeting in 1960 . 
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2 .  INIEBNATIONAL GEOSCIENCE ACTIVITIES IN 
U.S. FQREIGN POLICY 

BACKGROUND AND S IGNIFICANCE 

International geoscience programs have made s ignificant 
contr ibutions to the formulation and implementat ion of  fore ign pol icy . 
I s sues such as international trade , foreign inves tment , raw mater ial 
inventories , mining of  seabed resources ,  and international boundary 
demarcation involve geologic as sessment of natural resources - - energy , 
mineral , and water . Issues such as disposal of hazardous was te , 
minimiz ing environmental degradation , land uti l ization , and hazard 
identi fication and control require extens ive knowledge of geologic and 
hydrologic processes . Pol ic ies on these and other issues of 
international concern mus t be based on adequate geologic information 
and expert op inion . 

The Uni ted S tates is j us t ifiably concerned with the adequacy and 
security of its suppl ies of energy and other mineral raw materials. 
Several t imes during this century , we have faced crises involving 
interruption of fore ign supplies of raw materials , and our reactions 
were hampered by a deficiency of geological information regarding the 
source region or alternate source areas . Better fore ign geoscience 
programs could improve the potential for assuring mineral and energy 
resources for future security of  the United S tates . This is espec ially 
true now , when the collapse of domestic mining operations has made U . S .  
indus try almost wholly dependent on fore ign resources .  An e ffective 
approach would be to s trengthen developing countries through geosc ience 
as s i s tance programs des i gned to as sess and stab i l ize their supply 
capab i l i ty .  

Desp i te pas t recommendat ions in this regard , the recently implemen­
ted Nat ional Mater ials and Minerals Pol icy , Research , and Development 
Act of 1980  ( Public Law 9 6 - 479  9 6USC) has had no discernible effect on 
s trengthening U . S .  geoscience programs overseas and on the asses sment 
of fore ign resources .  Congres s ional tes timony on July 28 , 1981 , by the 
Deputy As s is tant Secretary of the Department of the Interior (Appen­
dix I )  indicates but a smal l effort to as sess fore ign mineral resources  
or to  s timulate the ir discovery and production under this  act . More­
over , today ' s fore ign ass i s tance program virtually ignores this issue , 
as evidenced in the tes t imony of Secretary of  S tate Schultz before the 
House Fore ign Affairs Committee on February 9 ,  1984 : 

7 
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Our economic aid in FY 1985  will focus on increas ing food 
production and reduc ing hunger ;  improving heal th , espec ially 
reduc ing infant and child mortal i ty ;  slowing populations 
growth rates ; spreading education and literacy ; and improving 
host  country financ ial s tructures . 

I t  is remarkable that U . S .  geosc ience activit ies abroad rece ive 
relatively l i ttle support in times when the importance of  science and 
technology in general has been recognized in American fore ign pol icy 
is sues . The importance of these disciplines in fore ign re lations was 
spelled out in the Nat ional Science , Engineering , and Technology Pol icy 
and Pr iorities Act of 1 9 7 6  as follows : 

Fostering leadership in the quest  for internat ional peace and 
progress toward human freedom , dignity , and well -be ing by 
enlarging the contributions of American sc ientists and 
engineers to the knowledge of man and his universe , by making 
discoveries of bas ic science widely available at home and 
abroad , and by utiliz ing technology in support of United 
S tates national and fore ign pol icy goals . 

The s ignificance of international cooperation in sc ience and 
technology in relation to U . S .  fore ign pol icy was recognized in the 
President ' s  message to Congress  on July 11 , 1983 . 

The extent to which some discipl ines are currently involved in 
international relat ions is indicated by the more than 800 cooperative 
agreements in science and technology now in effect . Of these , less 
than 10 percent involve cooperat ion in the geosciences . On paper the 
number of geosc ience cooperative agreements is slowly increas ing ( as 
shown in part by Appendix J )  and includes agreements in such important 
areas as s trategic minerals , mil itary operations , economic ass is tance , 
seabed j urisdic tion , and geologic hazards . 

Unfortunately , lack of funding for U . S .  participation renders most  
of  the agreements e i ther ineffective or  totally inoperative . But with 
adequate funding many could yield s ignificant benefits to us . For 
example , the agreement involving the U . S .  Geological Survey and the 
Central Office of  Geology of Hungary has had a wide range o f  benefits 
( see Appendix J )  of far greater value than its cost . Yet this  program 
is currently without funds . Such programs have great potential and 
should be more widely util ized and cons is tently supported . 

The util ization of  geoscience information and expertise in the 
conduct of  fore ign pol icy has been erratic and spasmodic . This is 
partly because there has not been a unified cons tituency in support of 
internat ional geoscience programs within the pol icy- making levels of 
government . Many important issues could util ize geoscience input , but 
mos t  of the people involved in fore ign pol icy are unaware of this 
potent ial . 

In the pas t , many contributions to fore ign pol icy have been made by 
American geoscience programs and initiatives . For example , the 
long - range investigat ions of iron resources in Braz i l , initiated in 
1945 ( Dorr , 1969 ) were part of a s trategy for develop ing close 
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pol i t ical relat ions with countries regarded as espec ially important 
suppl iers of minerals to the United S tates . During the 19 50s and 
1960s , geological and mineral proj ects in Turkey , Iran , and Pakistan 
were part of  a U . S .  mutual security s trategy in the Central Treaty 
Organization ( CENTO) countries , which included a CENTO Working Party on 
Mineral Development initiated by the Department of S tate ( Central 
Treaty Organization , 1959 ) . In 1982  and 1984 , marine surveys for 
hydrocarbon resources in the Southwes t  Pac i fic by the U . S .  Geological 
Survey and the Univers ity of Hawai i  were carried out as part of an 
obj ective under the tripartite security agreement between Aus tral ia , 
New Zealand , and the United S tates . Many other examples o f  geoscience 
contr ibutions to fore ign pol icy obj ectives could be c i ted . 

A mode s t  increase in geosc ience cooperation could help to 
counteract the impress ion that the U . S .  government is interes ted in 
developing resources promoting economic s tab i l i ty only where we have 
immediate s trategic interests . 

EVOLUTION OF THE GEOSCIENCE ROLE IN MINERAL POLICY ,  
FOREIGN POLICY , AND NATIONAL SECURITY 

U . S .  geosc ientists have long been concerned with fore ign pol icy 
issues that are related to our nation's raw material supply and its 
national security . 

Mineral Pol icy 

During and after World War I ,  the global s truggle for minerals as 
an important factor in world politics and in American foreign relat ions 
was s tressed by prominent geosc ientist advisors to the U . S .  government , 
no tably Charles K .  Leith ,  George Otis Smith , and Jos iah E .  Spurr . In 
reviewing the his tory of mineral policy dur ing this period , Alfred 
Eckes ( 1979 , p .  5 )  wrote that: 

Mos t  important for fore ign pol icy , the three unders tood that 
heavy mineral usage would exhaus t America's rich natural 
endowments ,  and they antic ipated the U . S .  would become more 
and more dependent on fore ign suppl iers for high qual i ty 
ores . This trend , they all emphas ized , foreshadowed intense 
compet i t ion among indus trial nations for overseas raw 
materials . And , based on Germany and Japan's aggress ive quest  
for raw materials during and after World War I ,  the experts 
foresaw- - accurately as it  turned out - - that the competition for 
s trategic materials could thwart efforts to stab i l ize Europe 
and res tore global prosperity . 

Debate within the League of Nations regarding unequal distribut ion 
of mineral resources kept the is sue in the news and generated serious 
concern within the Uni ted S tates during the years be tween World Wars I 
and I I . Le i th and others were involved in efforts to es tablish a more 
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definite mineral pol icy in the United S tates through such mechanisms as 
the Mineral Advisory Commiss ion established in 1928 . 

As World War I I  approached ,  it  became clear that the German and 
Japanese que s t  for sufficiency in mineral resources was a princ ipal 
fac tor in the ir growing militar ism . The onset of World War I I  revealed 
the increas ing vulnerabil ity of the United States to the disruption of 
mineral supply . Countermeasures inc luded the establishment of  a 
mineral s tockpile in 1939 and , in 1942 , a program funded through the 
Board on Economic Warfare to procure mineral suppl ies and stimulate 
mineral production in Latin America . U . S .  geoscientists were involved 
in these ac tivities as advisors to the government , as members o f  
mineral purchas ing miss ions i n  Latin America , and a s  American 
repre sentat ives in the investigation of other sources of supply . 

The U . S .  concern regarding Latin American mineral production and 
supply resulted in the first maj or entry of U . S .  geosc ient ists into the 
international arena through the Interdepartmental Committee on 
Sc ient ific and Cul tural Cooperation ( ICSCC) . The ICSCC was es tablished 
and funded under Pub l ic Law 63 , 7 6 th Congress , May 2 5 , 1938 , and Public 
Law 35 5 , 7 6 th Congres s , Augus t 6 ,  1939 , to coordinate spec ific 
international programs of  federal agencies . Under this committee , U . S .  
geologists began invest igations in Latin American countries to locate 
sources of s trategic minerals . Dur ing World War I I , this program was 
supplemented by funds from the Board on Economic Warfare and its 
successor , the Fore ign Economic Adminis tration . More than 60 
geologists organized by the U . S .  Geological Survey (USGS ) conducted 
mineral inves t igat ions in 16 Latin American countr ies . In addition , 
American geologis ts were as s igned to undertake terrain analyses , 
engineering s tudies , and hydrologic investigat ions to support actual or 
potent ial mil i tary operations in Europe , Africa , As ia , South America , 
and the Wes tern Pac i fic . This led to the estab l ishment of a Military 
Geology Branch within the USGS and a continuing , but now diminishing , 
program o f  clas s i fied geoscience s tudies to support strategic planning 
by the U . S .  mil i tary . 

The concern over s trategic mineral suppl ies during World War I I  
was , t o  a cons iderable extent , respons ible for the establishment i n  the 
Department of S tate of the resources attache ( regional resources 
officer ) program after the war . Initially , this program cons is ted of  a 
few professionals from the U . S .  Bureau of Mines  ass igned to U . S .  
embassies . In 1975 , the program was reorganized and enlarged , and 
fore ign service officers were assigned to the pos i tions of resources 
officers . Desp ite fluctuating support and frequent changes of staff , 
the program has generally been an effect ive mechanism for obtaining 
informat ion regarding resources and related programs , although mos t  
resource officers are not geosc ience profess ionals . There are 
currently regional resources officers in 10 U . S .  embass ies and 
des ignated resources reporters in 9 others . A s ignificant aspect of  
this program is  that it  reflects a recognition within the Department of  
S tate of  the importance o f  earth resources in the pol i t ical 
re lat ionship of the United States to other countries . However , the 
program is not adequate in scope and expertise to meet our present - day 

Copyright © National Academy of Sciences. All rights reserved.

International Role of U.S. Geoscience
http://www.nap.edu/catalog.php?record_id=10213

http://www.nap.edu/catalog.php?record_id=10213


11 

needs for resources information in support of our mineral pol icy and 
national security requirements . 

After World War I I , concern over resources led to the appointment 
of the Pre s ident's Materials Pol icy ( Paley) Commiss ion under the Truman 
administration . The commiss ion concluded that " the bas ic problem of 
materials pol icy in the field of fore ign resources is to determine the 
methods the Uni ted S tates should adopt to promote the product ion of  
materials abroad and , at  the same time , to  help fulfill the asp irations 
toward general economic development of the countries which possess rich 
resources " ( Paley Commission ,  1952 , p .  5 9 ) . The impl ication was that 
the Uni ted S tates should help other countries develop the ir geoscience 
and resources ins t i tutions and programs in order to increase production 
of  raw materials as a means of  supplying the ir own needs as wel l  as the 
needs of the Uni ted S tates and other consuming countries . The fore ign 
as s i s tance program , which was a maj or vehicle for providing effective 
help in geologic work in the 1950s and 1960s , no longer offers 
s ignificant support in the geosc iences . 

The Korean War revived interes t  in the problems of  raw material 
supply and generated new demands for a real istic national mineral 
pol icy . S teidle ( 1952 , pp . 132 - 142 ) called for steps toward an 
international mineral policy , beginning with a survey of  the world's 
mineral resources and utilizing the fore ign ass is tance program as a 
contributing mechanism . A decade later , Landsberg ( 1964) concluded 
that , although the unprecedented U . S .  demands for raw materials to the 
end of the century could be met through a variety of means , raw 
materials from abroad would clearly be an increas ingly important factor 
that required greater attention by the United S tates . Such concerns 
resulted in the National and Minerals Pol icy Act of 1970 , but this act 
unfortunately did not produce any significant increased effort toward 
internat ional geosc ience and resources programs . In fact , the 
effective level of such activity probably decl ined during the 1970s . 

The mineral supply is sue came to the forefront once again in the 
early 1980s , and resulted in the National Mater ials and Minerals 
Pol icy , Research , Deve lopment Act of 1980 . This act recognized that 
" the United S tates is s trongly interdependent with other nations 
through internat ional trade in materials and other products . "  I t  
called for the Pres ident t o  " assess the opportunities for the Uni ted 
S tates to promote cooperative multilateral and bilateral agreements for 
materials development in fore ign nations for the purpose of increas ing 
the rel iab i l i ty of materials supplies to the Nation . " Unfortunately , 
this  act ,  l ike its predecessor , has not had any apprec iable impact 
toward s trengthening U . S .  geoscience and resources programs abroad . 

Although various agenc ies are involved in geoscience ac tivities 
that concern the ir own spec ial interests , few of these involve 
inves tigational programs and cooperation with other countries to 
provide information regarding world resources needed for mineral pol icy 
and secur i ty purposes . The U . S .  currently has no coordinated or 
overall program for the appl ication of geoscience to our interes ts in 
economic pol icy or nat ional security . 
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Foreign Pol icy 

Immediately after World War I I , geoscientists were used extens ively 
by pos twar occupation forces in the recons truction and s tabilization of 
occupied countries . Geoscience ass is tance programs were undertaken by 
the USGS in the late 1940s and included a survey of iron ore deposits 
of Minas Gerais , Braz i l ; studies of coal resources in Greece and South 
Korea; and a long - range program to develop the Phil ipp ines Bureau of 
Mines in order to survey the mineral resources of the Philipp ines . 

In the 1950s and 1960s , geoscience activities were a major 
component of the U . S .  fore ign assis tance program , conduc ted 
success ively under the Economic Cooperation Administration , Fore ign 
Operations Administration , International Cooperation Adminis tration , 
and Agency for International Development . During these decades , U . S .  
geosc ientists aided in strengthening geoscience agenc ies and programs 
in more than 70 countries . Broad ins titution-building efforts , such as 
in Chile ( Ericksen et al . ,  1963 ) and Pakis tan ( Khan and Re inemund , 
196 3 ) , became models for ass is tance that led to close cooperation 
between American geosciences agenc ies and their counterparts abroad. 
Along with such institutional as s is tance , U . S .  geosc ientists stimulated 
economic growth through studies of important resources such as 
indus tr ial minerals in Thailand (Jacobsen et al . ,  196 9 )  and water 
resources in As ia , Africa , and South America (Taylor , 1976 ) . The 
training of fore ign geologists was an additional accomplishment . 

In some countries , U . S . - funded programs contributed directly toward 
the implementation of fore ign pol icy issues . For example , a major 
cooperative research e ffort on sal inity and water logging in the Indus 
Valley of Pakis tan in the 1960s was partly an outgrowth of a 
Pres idential miss ion headed by Roger Revelle . Geological cooperation 
with Indones ia s trengthened U . S .  relationships with Indones ian 
sc ientists during the period of the Sukarno adminis tration and aided in 
rees tablishing offic ial American programs in that country . USGS 
as s is tance in geological mapp ing and resources studies in Saudi Arabia , 
ini tiated in the 1950s , is one of the few surviving programs and is a 
s ignificant element in U . S .  relations with the Saudi Minis try of 
Petroleum and Mineral Resources . 

The role of geology in the American fore ign ass i s tance program 
dec l ined subs tantially in the 1970s when the Agency for International 
Development (AID) dec ided to focus on other sectors , espec ially 
agriculture . This pol icy has placed the United States behind other 
sc ientifically advanced countr ies in the s ize and scope of geological 
activities in most developing countries; it has made it  di fficult for 
those countries to gain access to U . S .  geological expertise and 
technology; it has resulted in a loss of our contac ts and influence 
among the geological and resource community in mos t  develop ing 
countries ; and it has decreased the opportunities for American 
contractors and suppl iers to partic ipate in the aid program . This low 
level of U . S .  geoscience participation abroad still pers ists in most  
countries and has been cited in  the report on  Opportunities for 
Research in the Geological Sciences by an ad hoc committee of the 
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National Research Counc il ' s  Board on Earth Sciences ( 19 8 3 , p .  7 8 ) , as 
follows: 

Both the Soviet Union and the People ' s  Republic of China allocate 
very s izeable financial and personnel resources to huge earth 
science s  research programs , with the express intent of 
s trengthening the ir economies and solving internal problems related 
to geological hazards . Countries l ike Poland and Czechoslovakia 
direct a large proportion of their geological budgets to studies in 
third-world countries . In contrast ,  the United S tates in recent 
years essentially has abdicated its former preeminent pos ition in 
supplying technical as s i s tance in the earth sc iences to developing 
countries . 

On paper , geosc ience cooperation with other countries as an 
instrument of fore ign pol icy has increased during the 1980s . A number 
of intergovernmental science and technology agreements negotiated to 
strengthen pol itical relationships with other countries ( such as 
Braz il , China , Mexico , and Venezuela) have included components of 
geoscience cooperation . The formal agreements were supplemented by 
memoranda of unders tanding between appropriate U . S .  agenc ies and the ir 
counterparts . For example , the USGS has nearly 50 current agreements 
for sc ientific , cooperative , or technical ass i s tance covering a wide 
range of subjects . However , no funding accompanies most of these 
agreements , and the level of activity has therefore been minimal . A 
welcome exception is  the cooperative science and technology agreement 
with Spain , which provides funds under an agreement covering the use of 
mil itary bases in that country . Cooperative agreements with Egypt , 
India , Morocco , Pakis tan , and Yugoslavia have util ized U . S . - owned 
fore ign currenc ies to meet operating costs in the respective countries , 
but most of these funds have been depleted . 

The U . S .  pol icies of the 1970s toward use of geological programs 
have continued with l ittle change under the present administration , 
with two s ignificant exceptions , one pos itive in part , one negative . 

On the pos itive s ide is support ,  under the fore ign ass i s tance 
program , for partic ipation in geologic and hydrologic hazard 
assessment , mitigation , and training . A number of regional and 
bilateral projects in earthquake monitoring and risk analys is have been 
developed , and a new program of geologic and hydrologic hazard training 
has been developed jo intly by the USGS and the AID Office of Fore ign 
Disas ter Ass i s tance . The elements of this program are described in 
Appendix L .  But although this program was supported adequately for one 
year , when the initial training course was successfully conducted , the 
remaining funds were withdrawn (by AID) and the activity has been 
suspended , at leas t temporarily . 

On the negative s ide is the decl ine of U . S .  leadership in 
international appl ications of remote sens ing . This results princ ipally 
from lack of  suffic ient U . S .  government interes t  and support for remo te 
sens ing appl ications research . The uncertain future of  U . S . - owned 
earth resources satellites and cons is tent efforts by other countries to 
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move into areas of research and training in remote sens ing technology 
previous ly dominated by the United States also contribute to our 
dec l ining influence . Also , the earth resources  satellites  have become 
the exclus ive property of private industry and access  to the data 
becomes unduly expens ive or restricted . 

Another fac tor , and perhaps the most  important one of all , is  the 
increased international geosc ience activity of countries such as 
France , Japan , and Wes t  Germany . They have become active competitors 
for geoscience information , resource evaluation and development , sale 
of technical equipment , cooperative research programs , and training of 
geosc ientists . Such competition has been particularly effective where 
American involvement has decreased because of U . S .  pol icy dec i s ions . 
Braz i l  is  an example . Here training by U . S .  geosc ientists , 
part icularly those from the USGS , helped to es tablish most  of the 
Braz il ian geosc ience cadre during the 1950s and 1960s . This U . S .  
support was terminated in 1976 . S ince then , other countr ies have 
stepped in to take our place , and the flow of important geoscience 
cooperation and information between our two countries has waned . 

Geoscience training and education in fore ign countries should be a 
major goal of our international effort . Wel l - trained geosc ientists 
should be encouraged to fill the important pos itions within the ir own 
countries . Continued cooperative programs should be maintained ; 
otherwise our foreign competitors will have the market to themse lves . 

Maintaining contac t with leaders of agencies concerned with the 
geosciences and resources abroad is of primary importance in promoting 
mutual understanding of pol icy issues , encouraging collaboration in 
programs of mutual interest , and stimulating exchange of information . 
This seems to be recognized by other industrialized countries , who have 
deve loped various mechanisms for maintaining such contacts . For 
example , the Bundesans talt fQr Geowissenschaften und Rohs tofte of the 
Federal Republic of Germany has es tablished a program of annual 
sympos iums on resource issues . The fourth of these  was held in October 
1985  in Hannover (Appendix M) . The only comparable activity that has 
ever been initiated in the United S tates is the nongovernmental 
Circum- Pac i fic Counc il  with its Circum- Pac i fic Map project and its 
conferences . 

France set a noteworthy example of government support for 
international geoscience support at the 1980 International Geological 
Congress . At the c los ing ceremony of the Congres s , the then pres ident 
of France (G iscard d ' Es taing) announced the establ ishment of the Center 
for Training and Exchanges in Geosc iences (Appendix N) . France 
committed more than $2  mill ion toward the operation of the center in 
1983 . In addition , French geosc ientists have jus t completed an 
extens ive 3 - year cooperative program with the People ' s  Republic of 
China on the geology and geophysics of southern Tibet . This was the 
first major modern geosc ience investigation into this  region , and it 
has already made s ignificant contributions to our unders tanding of the 
processes and evolution of collis ional mountain belts . Many other such 
sc ientifically important and poorly s tudied areas could be the focus of 
intens ive and well - designed cooperative programs . 
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SUMMARY 

Areas in which the American geosciences have in the pas t made 
significant contributions to major fore ign pol icy issues include the 
following: 

Strate&ic mineral supplies - - Foreign sources of supplies to meet  
U . S .  needs were identified . 

Energy resources- -Activities of the major petroleum companies were 
and still are major factors in our be ing able to as sess global reserves 
and potential sources of foss i l  fuels . 

Economic assistance- -Mineral resources were appraised and resource 
institutions and programs to aid the economic growth of developing 
countries have been established . 

Mineral operations - - Geologic and hydrologic conditions that affect 
military operations were determined and bases for postwar 
recons truct ion establ ished . 

Hazard assistance - - Geologic and hydrologic hazards were evaluated , 
risks analyzed , and measures to minimize future damage defined . 

Use of outer space - - Peaceful applications of satell ites for earth 
resources studies and geodynamics studies have been undertaken and 
contributions have been made to lunar and planetary exploration . 

Scientific cooperation- -Joint geoscience research and exchange 
activities to support U . S .  policy initiatives with foreign countries 
were developed . 

Se&bed resources - - Seabed resources were identified and as sessed and 
contributions were made to the drafting of national and international 
jurisdiction regulations . 

Through these and other contributions , U . S .  geosc ience demons trated 
its capac ity to be respons ive to the needs of foreign policy in many 
issues . Today only the ac tivities in petroleum approach adequacy . 

Although these contributions are recognized by many involved in 
pas t fore ign pol icy formulat ion , the importance of making geoscience 
mos t  effective in the conduct of future fore ign pol icy has been less 
well recognized in the past 10 to 15  years . World his tory for the 
first half of  this century shows that the United States needs 
information about - - and access to - -mineral resources if  we are to 
survive economically and pol itically as an industrial ized nat ion . 
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3 .  INIEBNAIIONAL GEOSCIENCE ACTIVITIES 
IN U . S .  ECONQMIC INIERESTS 

BACKGROUND 

In the pas t , international activities of U . S .  geosc ientists in 
indus try , academia , and government have contributed significantly to 
the growth of our economy . American geologists have identified and 
appraised fore ign sources of raw materials for U . S .  industries and have 
ass is ted in fore ign exploration and production activities of U . S .  
companies . Geoscientists have stimulated American exports through the 
s trengthening of fore ign resources programs , institutions , and 
indus tries requiring U . S .  goods and services and have opened channels 
of communication with resource agenc ies in host  countries . 

The Committee on Global and International Geology has concluded 
that the international role of American geosciences today is  not 
adequate to meet present and future U . S .  economic needs . For example , 
there is  no coherent U . S .  pol icy on either hard minerals or fos s i l  
fuels , a conclus ion documented in the recently published book 
International Minerals: A National Perspective (Agnew , 198 3 ) . The 
U . S .  economy is rap idly becoming dependent on other nations for raw 
materials ,  trade , and inves tment . This dependence has created a 
growing need for information , contacts , and cooperative arrangements 
developed through geoscience activity abroad . Indus try alone does not 
and probably cannot have a coordinated sus tained program to fulfill 
thi s  need , most  espec ially for the nonfuel minerals .  

The need for international geosc ience information and personnel has 
expanded into new areas such as banking . Many American banks now have 
the ir own profess ional s taffs involved in the collection , review , and 
appraisal of data on mining and energy to support the ir inves tment 
decis ions (Agnew , 198 3 ) . 

The growing dependence of the U . S .  economy on resources from the 
res t  of the world i s  indicated by a February 1984 news release from the 
State Department stating that in 1982 the U . S .  imported $255  bill ion 
worth of goods including a fifth of the raw materials that we consume . 
In a December 1983  news release , the State Department noted that U . S .  
exports to the less - developed countries increased a third in the pas t 
decade and now total over $83  bill ion; U . S .  private investment in these 
countries has been increas ing over 11  percent per year and now exceeds 
$50 bill ion; these countries provide a large proportion of our raw 
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material imports including "more than half our imports of such 
important metals as tungs ten , bauxite , tin and cobalt . "  Our dependence 
on fore ign sources for a large fraction of our petroleum needs is  well  
known and is  increas ing desp ite our best  efforts to  expand domestic 
supplies . 

Faced with this growing dependence on fore ign raw materials , the 
Uni ted S tates should ,  in its own best interests , increase its 
geosc ience activities in the develop ing countries . Such an integrated 
effort to es tablish a comprehens ive international geoscience program to 
support U . S .  economic interests currently does no t exis t .  The S tate 
Department has increased its attention to the need for informat ion on 
mineral resources . A new training program has been started , and 
regional resource officers at our embass ies are be ing given increased 
respons ibil ities . This is a good firs t s tep , but the program would be 
more effective if it included profess ional geologists and engineers . 
Moreover , the State Department cannot deal with the whole problem 
alone . 

While the Uni ted States lacks focus in international geoscience 
e fforts , other industrial countries have implemented and expanded the ir 
programs . The Federal Republic of Germany , France , J apan , the Sovie t  
Union , and the United Kingdom a l l  have large government - supported 
international geoscience ass i stance programs and are intens ifying the ir 
efforts in the les s - developed countries . To unders tand the gravity of  
this s ituat ion , it  is important to  review the evolution that has 
occurred in the U . S .  economic pos ition abroad as related to the role of 
geoscience programs . 

EVOLUTION OF GEOSCIENCE ACTIVITIES ABROAD 
IN RELATION TO U . S .  ECONOMIC INTERESTS 

A quarter of a century ago , the U . S .  economic pos ition in relation 
to the res t  of  the world began to undergo a s ignificant change . Before 
the 1960s , American indus try had a relative ly uncompl icated s tatus in 
the foreign arena . Our oil  and mining companies had ready access  to 
fore ign resources ,  exploration and development by U . S .  companies abroad 
were welcomed on favorable and nonrestrictive terms by develop ing 
countries , and competition for leases from other indus trialized 
countries was minimal . U . S .  service and supply contrac tors were 
preeminent , and American equipment and expert ise dominated fore ign 
markets . U . S .  geoscience programs c ircled the globe , primari ly through 
extens ive U . S .  government fore ign ass istance proj ects , and crit ical 
information regarding fore ign resources ,  programs , and ins titutions 
required by American companies and inves tors was readily available . 

S ince 1960 , our economic pos it ion abroad has changed cons iderably , 
not only because of greater U . S .  dependence on foreign raw materials 
and markets , but also because of increased competit ion from other 
indus trialized countries , ris ing costs , greater risks of achieving 
succes s ful fore ign raw material explorat ion and production , increased 
demands and astuteness  of produc ing countries , and broader 
divers ificat ion of the U . S .  worldwide economic interests . 
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The evolution of American economic interes ts and geoscience 
ac tivities abroad may be reviewed through s ix subject areas : energy 
and mineral resources ,  seabed resources , polar s tudies , geologic 
hazards and the environment , remote sens ing , and contractural services 
and equipment . 

Energy and Mineral Resources 

The growing dependence of the United States on fore ign sources of 
raw materials is  certainly a matter of concern for national security 
and fore ign pol icy . I t  is also espec ially important because of its 
impact on the American economy . U . S .  petroleum and mining companies 
mus t continually seek raw materials abroad and purchase mater ials from 
fore ign suppl iers . This is  due both to higher production costs and 
decl ining reserves in the Uni ted States and to the attempt to as sure 
adequate long- range supplies . In order to secure supplies of overseas 
resources ,  U . S .  indus try needs comprehens ive information concerning 
known and potential undiscovered resources , alternative sources of a 
part icular commodity , leas ing and inves tment opportunities , and 
resource institutions in order to compete successfully . The problem i s  
far bigger than any company; hence the government should take steps to 
assure our competitiveness  and the security of an adequate supply of 
all necessary minerals . 

As already s tated , U . S .  economic interests abroad flourished for 
about 15 to 20 years after World War I I . Petroleum exploration and 
development progressed rap idly in Venezuela , Nigeria , and Indones ia . 
The huge o i l  resources of Saudi Arabia were tapped by U . S .  companies 
and led to the formation of the Arabian-American Oil Company (ARAMCO) . 

The his tory of ARAMCO is both a chronicle of succes s ful application 
of the geosciences and an illustration of the evolution of 
c ircums tances that can and do dramatically affect U . S .  economic 
interests . After the 1932  discovery of oil  in Bahrain , the Standard 
Oil Company of Cal ifornia became interested in the oil  potential of 
adjacent unexplored Saudi Arab ia and in 1933  negotiated a conces s ion .  
Cal ifornia Arab ian Standard Oil Company was formed to manage the 
exploration activities . 

Shortly thereafter , Texaco , with established eas tern hemisphere 
marke ting operations , became a partner in the Bahrain and Arabian 
undertaking , resulting in the organization of Caltex Petroleum . The 
Saudi Arab ian operation was renamed Arab ian American Oil  Company 
(ARAMCO) in 1944 . As the magni tude of Saudi Arabian reserves became 
apparent , Exxon and Mobil , with the ir s izable addi tional marketing 
fac i l ities , became partners in 1948 . 

ARAMCO held 100 percent ownership of the oil  within the concess ion 
and paid a per ton extraction royal ty until 1950 , when Saudi Arab ia 
decreed an income tax levy . This bas ic arrangement continued into the 
1970s , modified by numerous renegotiations regarding the profits 
divis ion be tween ARAMCO and the government of  Saudia Arabia , resulting 
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in an overall increase in the latter ' s  share of the company . 
In 197 3 , the government of Saudi Arabia obtained a 2 5  percent 

partic ipation in ARAMCO ' s crude oil  concess ion and production assets . 
Then in 1 9 74 , Saudi Arabia acquired a 60 percent participation 
position ,  and in 1976 , agreement was reached for the government to take 
over essentially 100 percent of ARAKCO ' s operation . The ARAMCO 
shareholders , Chevron , Texaco , Exxon , and Mobil , continue to provide 
various profe s s ional/technical services to ARAMCO , while ultimate 
approval of ARAMCO ' s bus iness  programs and budgets res ides with the 
Saudi Arab ian government . 

The his tory of expropriations , renegotiations , pol icy changes ,  and 
related problems that have affected U . S .  mining and petroleum 
companies , espec ially in the developed countries , has been extens ively 
documented . Many of the problems were a result of a wave of 
national ism , coupled with misunders tanding of the local procedures to 
be followed in resource exploration and production .  In some countries , 
this national istic pol icy has subsided . New concess ionary arrangements 
have been negotiated , and opportunities exist for more . The commi ttee 
believes that the general retrenchment of offic ial U . S .  geoscience 
ac tivities abroad removes a viable vehicle that could improve our 
overseas image and provide new cooperative arrangements beneficial to 
private indus try . 

Of particular concern is the current low level of U . S. 
government - supported activity in the exploration and assessment of 
resources of developing countries , where scientific and technical 
ass is tance is  urgently needed to maintain and increase the raw mater ial 
production . Private inves tment in mining within the less 
industrialized but developed countries has risen , as shown by the 
International Economic Studies Institute ( 1976 , p .  2 2 )  s tatistics , but 
activity in the les s - developed countries has been smaller and erratic 
(Kors ten , 1983 , p .  7 8 ) . A major raw-material - consuming nation such as 
the United S tates cannot afford to neglect the strengthening of the 
develop ing country resource industries as potential sources of supply 
and as potential markets . These countries should not feel  that the 
United S tates is  interes ted in their well-be ing only to the extent that 
Amer ican interests are threatened . The International Economic S tudies 
Institute therefore recommended that we give higher priority to 
resource objectives in our bilateral relations with other countries 
overall and improved cooperation on resources matters . Fundamental 
changes in institutions , procedures ,  and pol icies wil l  have to be made 
in les s - developed countries through government - sponsored as s i s tance 
programs in order to improve inves tment opportunities for private 
capital . In a recent address , the U . S .  Deputy As s is tant Secretary of 
S tate for International Resources and Food Pol icy stated that : 

the best way for us to demons trate our concern that this  
economic interdependence in  minerals trade remains beneficial 
to all parties is to take every opportunity to strengthen and 
solidi fy our ties with produc ing countries , to encourage them 
to invest in and develop resources for the future , and help 
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them search for new sources of supply and ways of maximiz ing 
existing resources . 

In the field of nonfuel minerals ,  U . S .  geosc ientists were active 
abroad during the 1950s and 1960s and identi fied and assessed many 
important fore ign mineral resources ,  e . g . , iron and manganese  in 
Braz il ; chromite , copper , and nickel in the Phil ipp ines ; and potash in 
Thailand . Mos t  of these efforts were carried out under the foreign 
as s i s tance program . Major mineral districts and sedimentary bas ins 
were mapped and evaluated for raw materials . Such activity , together 
with the development of counterpart resource institutions and programs 
in hos t  nations , benefited the American economy in terms of identifying 
sources of raw materials , leas ing and investment opportunities , and 
needs for contractual services . Through the publ ication of maps and 
reports by organizations such as the U . S .  Bureau of Mines , U . S .  Bureau 
of Rec lamation , and U . S .  Geological Survey ( 1968 , 1 9 7 6 ) , U . S .  companies 
and investors obtained subs tantial information regarding opportunities 
abroad . Moreover , the strengthening of geosc ience programs in the hos t  
countries improved their capac ity t o  trade with the United States 
through mutually benefic ial joint ventures .  

The National Commiss ion on Materials Pol icy ( 19 7 3 , Chapter 9 ,  pp . 
1 1 - 15 )  po inted out the need for encouraging U . S .  investment abroad in 
the extractive indus tries through creation of inves tment cl imates 
attractive to the investor and acceptable to the host country . The 
commiss ion urged that this  be achieved in part through 
intergovernmental cooperative arrangements .  One of  the mos t  direct 
ways to achieve these objectives is through government - sponsored 
geoscience cooperation and resource assis tance programs . S imilarly , 
the International Economic Studies Institute ( 19 7 6 , p .  v) recommended 
that the United S tates should " seek closer cooperation on raw materials 
matters . "  The National Materials and Minerals Pol icy , Research , and 
Development Act of 1980 directs the President to "promote cooperat ive 
research and development programs with other nations for the equitable 
and frugal use of materials and energy . " An adequate response to these 
directives should involve a wel l - integrated and comprehens ive 
international geosc ience program . 

By way of contras t ,  other indus trial ized countries have major 
programs already in place . The growing international competition from 
these countries , which was reviewed by the National Commiss ion on 
Materials Policy ( 19 7 3 , Chapter 9 ,  pp . 15 - 18 ) , has , in recent years , 
been strengthened through geosc ience initiatives . The Federal Republic 
of  Germany has a wel l - financed , worldwide resource research and 
assessment program carried out by the Bundesanstalt fur 
Geowis senschaften und Rohs tofte ( BRG) . France has a s imilar program 
integrating mining and technological operations , through the Bureau de 
Recherches Geologique et Miniere ( BRGM) , and recently initiated the 
Center for International Geological Exchanges ( CIFEG ) . Japan has a 
jo int industry/government Institute for International Resources 
Development , which deals with fore ign mineral and petroleum development 
agenc ies , expanding technical cooperation based on untied loans 
(Kuroda , 1985 ) , and s trengthening human resources , e . g . , training 
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(Arita , 1 98 5 ) . The Soviet  Union and the United Kingdom also have major 
programs , and Canada , Norway , and Sweden are rapidly expanding the ir 
international geoscience cooperation . 

One o f  the mos t  important requirements for U . S .  indus try and 
investment abroad is  geological and resource information . Although a 
cons iderable amount of such information is available , espec ially in 
l ibraries of the USGS and in the Library of Congress  and through 
fore ign mineral statis tics published by the U . S .  Bureau of Mines , no 
comprehens ive effort has been made to collect , catalogue , and maintain 
the maps , published reports , and unpublished documents that can provide 
up - to - date information about known and potential resources .  Of spec ial 
concern is  the deficiency of available maps of many areas of the world 
and the lack of a l ibrary for a vas t  number of valuable but unpublished 
documents that flow from international commiss ions , workshops , and 
organizational activities . Even those fore ign maps and unpublished 
reports that may exis t  in the United States are difficult to identi fy , 
locate , and obtain . The United States needs a more comprehens ive , 
central ized , and readily acces s ible l ibrary and information sys tem for 
fore ign maps and documents , along with an integrated data center 
dedicated to international geosc ience activi ties . Landsat data that 
can partially fill this gap have become too expens ive for many 
potential users . 

Many new data about geology and resources in other countries could 
be obtained and made available for U . S .  indus try and research if the 
United S tates could respond to requests from develop ing countries for 
help in comp i l ing ,  citing , and publishing information and manuscript 
maps in the fields of resource agencies abroad . Such requests have 
been rece ived by the State Department , the USGS , and the U . S .  Bureau of 
Mines from more than 20 countries in recent years , including Peru , 
Bolivia , Thailand , the Phil ipp ines , and several African countries . 
But , except in a few ins tances , the funds and capac ity for such 
ass is tance have been too restricted . 

The United States should as s i s t  in comp i l ing , proces s ing , and 
publishing the vast amount of unpublished material that has accumulated 
in geological and resources agenc ies in many deve lop ing countries . The 
value of such a cooperative effort has already been demons trated by the 
Circum- Paci fic Map Project . This project ,  initiated in 1972  as an 
ac tivi ty of the Circum- Pac ific Counc il  on Energy and Mineral Resources , 
has involved scientists and organizations from over 30 countries . I t  
is  engaged in compil ing and publishing a series o f  4 7  geologic , 
tectonic , and resources maps at scales of 1 : 20 , 000 , 000 to 1 : 30 , 000 , 000 
covering the Pac ific Bas in and surrounding continental areas (Re inemund 
et al . ,  1982;  Re inemund , 1984) . In 1984 the Circum- Pac i fic Counc il  
became affiliated wi th the American As sociation of Petroleum Geo logists  
as  its only international sect ion . Along with other ac tivi ties of the 
counc i l , the map project represents one of the largest and mos t  
significant international geoscience initiatives i n  the pas t decade . 
It  has contributed markedly to the availab i l ity of information on 
geology and resources  of the Pac i fic region . Al though it is a 
nongovernmental initiative , it  has rece ived extens ive cooperation and 
some key funding from several government agenc ies , notably the USGS and 
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the Department of Energy . This is an excellent example of a s ituat ion 
in which a small but necessary expendi ture of government money and 
cooperation has contributed to the success of a major internat ional 
geoscience initiative . ( I t  is interesting to note that the success of 
the Circum - Pac ific Map Project has led to widespread discuss ion on 
having a s imi lar project in the Atlantic region , and the International 
Union of Geological Sciences is currently working on plans for such a 
projec t . )  

Although the act ivities of the Circum - Pacific Counc i l  are l imited 
to the Circum- Pac ific region , its efforts are exceedingly valuable to 
the United S tates . It cons titutes a mos t  s ignificant and fundamental 
international geosc ience effort for all of the Pacific - rim countries , 
inc luding the United S tates . While the Counc il is  not heavily funded ,  
i t  has accomplished its many objectives , and has successfully addressed 
cooperative projects that are essential for de finitive resource 
assessment between many of the circum- Pac ific countries . 

Seabed Resources 

The C ircum - Pac i fic Map Project is currently publishing a new map of 
the distribut ion and me tal contents of seabed manganese nodule 
concentrations in the Pacific Bas in . This compilation , along with the 
ongo ing s tudies of seabed sulfide depos its in the eas tern Pac ific 
( Rowland e t  al . , 19 8 3 )  and cobalt crusts in the central Pacific ( Clark 
et al . ,  1984) , are indicative of the growing interes t  in seabed 
resources .  

International geosc ience research of the ocean bas ins has been led 
by the United S tates through projects such as the International Decade 
of Ocean Explorat ion and the Deep Sea Drill ing Program . These efforts 
will continue through the Ocean Drilling Program and geophys ical 
research projects now be ing deve loped . From an economic viewpoint , the 
extent and evolution of U . S .  interes ts have been described by Fl ipse 
( 19 8 2 )  through his exp lanation of the background for the Deep Seabed 
Hard Mineral Resources Act ( Public Law 96 - 2 3 8 )  and the subsequent U . S .  
refusal to s ign the United Nations Law of the Sea Treaty ( Brown , 
198 3 ) . The recent proclamat ion by Pres ident Reagan of the Exclus ive 
Economic Zone has tripled the area of U . S .  jurisdiction over offshore 
resources ,  which should expand plans to assess American seabed 
resources . 

Pas t ocean dr ill ing and geophys ical research programs , together 
with offshore surveys by oil  and mining companies , might indicate that 
U . S .  geosc ience efforts related to seabed resources  are fully 
adequate . There are , however , three major problems . Firs t , much of 
the accumulated data have not been adequately synthes ized , comp i led , 
and interpreted as related to resource as sessment . Sc ientists have 
been more interes ted in making overall interpretat ions , in tes t ing 
fundamental concepts , and in obtaining more data to tes t  these concepts 
than in de tailed analys is of available data . Second , more de tailed 
s tudies  of selected areas are needed both within the U . S .  economic zone 
and in other areas of potential interest  to U . S .  companies to provide 
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a base for resource as sessments . Third , more cooperative research 
programs are needed to develop better relationships with other 
countries and to aid in evaluating and deve lop ing the ir resources . The 
program of s tudies in Eas t As ian Tectonics and Resources ( SEATAR) 
carried out jointly by the Coordinat ing Committee for Joint Prospecting 
for Mineral Resources in As ian Offshore Areas ( 1980)  and the 
intergovernmental Oceanographic Commis s ion with help from the National 
Science Foundat ion could serve as a mode l for this type of effort . 

Although the United S tates is the major power in seabed research , 
extens ive and wel l - directed programs are be ing carried out by the 
Federal Republic of Germany , France , Japan , and the Soviet Union . Mos t  
of their act ivities are more directly re lated t o  the ir particular 
resource interes ts than are U . S .  government - sponsored activitie s . For 
this reason , the Uni ted S tates should maintain an aggres s ive 
international seabed resource - oriented geosc ience program , fully 
utiliz ing the data already available , and should seek closer 
involvement of other countries . 

Polar S tudies 

Arc tic exploration and pos s ible deve lopment of resources in the 
polar regions are rece iving increas ing attention . In the Antarctic , 
there is  an even greater need for intens ive geosc ience programs because 
of the larger areas and multinational interes ts involved .  The United 
S tates has continued a long- range program of topographic mapp ing of 
Antarct ica for many years , which has included resource , s trat igraphic , 
s tructural , paleomagnetic , and geophys ical s tudies . Offshore surveys 
have been sporadic and l imited to specific areas of intere s t , relying 
in large part on cooperative arrangements with other nations . The 
Antarctic cruise of the U . S .  Geological Survey ' s  S . P .  Lee in 1984 , 
which was supported also by the Circum - Pac ific Council , is a s tep in 
the right direct ion . 

In view of increas ing economic interes ts in the Antarc tic region , 
an expans ion of U . S .  geosc ience activity , espec ially offshore , is 
recommended . The USGS ( 19 7 8 )  has issued an asses sment of Antarctica 
resources and is compil ing geological , geophys ical , and resources  
information on the region through the Circum - Pac ific Counc il ' s  Map 
Project .  The more information that is compiled and evaluated , the 
better the dec is ions that will be made regarding alternat ive regimes 
for mineral resources  deve lopment . This information is important for 
the renegotiation of the Antarctic Treaty . 

Geologic Hazards and the Environment 

Natural catas trophes affect economies and the capacity for 
production and trade . These effects of geologic and hydrologic 
hazards - - earthquakes , volcanic eruptions , landsl ides , sub s idence , and 
floods - - are cos tly to the U . S .  economy both at home and abroad . 

International geoscience programs for the s tudy and mitigation of 
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such phenomena are therefore relevant to U . S .  economic interests as 
well as to sc ience . Such programs commonly involve the s tudy of 
processes that are active in the United S tates but are better displayed 
abroad . 

This is a bright spot in our fore ign program . Geological hazard 
phenomena have rece ived cons iderable attent ion under the U . S .  Fore ign 
As s is tance Program . The Office of Fore ign Disas ter As s is tance ( OFDA) 
of the Agency for International Development has sponsored 
hazard- response and risk - analys is projects , espec ially in connection 
with volcanism and earthquake activity . That office is currently 
sponsor ing regional earthquake s tudies in Southeast As ia and in the 
Andean countries and volcanic hazard s tudies in several nations . And 
sponsored by OFDA , the USGS has recently init iated a training program 
primar ily for individuals and agenc ies respons ible for planning and 
managing hazard investigations and disas ter - response programs in 
develop ing countries . 

Under a jo int USGS/NSF cooperative program with the S tate 
Seismological Bureau of China , U . S . -made earthquake monitoring 
equipment is be ing ins talled in China . Data from subsequent s tudies 
ut iliz ing these detect ion devices are expected ultimately to improve 
the understanding of earthquake mechanisms along the U . S .  Pac ific 
Coas t . S imilarly , American equipment is be ing instal led in Indones ia 
as part of a volcano -monitoring program . 

The potent ial economic benefits to the United S tates of 
international geosc ience programs deal ing with hazards and environment 
can be s ignificant but are difficult to quantify , e spec ially the 
intangible benefits of goodwill that would result in expanded U . S .  
trade and inves tments .  The American commitment to overseas hazard 
program funding may be adequate in relation to our overseas economic 
intere s ts . Nevertheless , there is need for improved coordination , 
s taffing , and continuity of the U . S .  international program involving 
disas ter- response and environmental degradation s tudies . 

Remote Sens ing 

The Uni ted S tates led the world in the deve lopment and appl ication 
of remote sens ing technology in the late 1960s and during the 1970s . 
This leadership resulted in large part from the earth resources 
( Landsat)  satellites ; from a well - coordinated program of research on 
remote sens ing appl ications , including lunar and plane tary 
inve s tigat ions ; from experimental satellites , such as Seasat ; and from 
es tablishment of a highly effic ient worldwide satellite data reception , 
process ing , distribution , and training network . The consequent growth 
in the recognition of the value and appl icat ion of remote sens ing data 
to geological , hydrologic , agricultural , and oceanographic research 
projects was phenomenal . Because remote sens ing provides a synoptic 
mechanism for the mapp ing of terrains , fac ilitates recognit ion of 
remote or obscure s tructures ,  aids in the discovery and asses sment of 
mineral resources ,  acce lerates the survey of land use , and creates a 
data base for regional syntheses , it  provides an exceptionally 
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e ffect ive bas is for international geoscience cooperative programs . 
Such projects should include research on fundamental geologic and 
geophys ical problems , training nationals of other countr ies , and 
expos ing U . S .  commerc ial and sc ientific capabilities to the rest of the 
world . 

In the 1960s , improvement in sensors and data management followed 
the first satell ite launchings , and optical remote sens ing expanded 
rap idly both in spectral and in spatial resolution . By the mid- 1970s 
both pass ive and act ive microwave sensors were placed on free - flyers . 
Researchers interes ted in the appl ications of these new types of data , 
such as those from the multispectral scanner on ERTS - 1 ,  soon recognized 
the need for such data , and sensors and miss ions were des igned to meet  
expanded research objectives . The availabil ity of synopt ic and 
repetitive coverage from space encouraged large segments of the 
sc ientific community into direct involvement with remote sens ing both 
as users and as planners . Surveys , which were initially s tand - alone 
projects , merged with the more conventional geological , geophys ical , 
and geochemical data bases . This integration generated the need for 
sophisticated data management and an increased des irab i lity for 
worldwide dissemination of the data . U . S .  leadership was part icularly 
vis ible in distributing sc ientific results , in as s isting other 
countries to organize rece iving s tations , and in training nationals . 

Today U . S .  leadership in remote sens ing app lications is rap idly 
diminishing . This is partly a result of aggress ive international 
competition from other industrial ized countries , such as the French 
SPOT and European Space Agency ERS satellite systems , a forthcoming 
international Japanese resources satell ite sys tem , and the Netherlands 
remote sens ing training programs . But in part the weakening of 
American research satellite programs and appl ications is due to our 
increas ing emphas is on the mili tary use of remote sens ing equipment . 
Recent changes in the Landsat program can have a serious international 
impact on projects that assess hazards and disasters , crop product ion , 
prec ip itation , desertification , and other natural phenomena . 

Costs of remote sens ing data from U . S .  satell ites are increas ing , 
in part because of greater competition from other countries with larger 
space s tudy subs idies and in part because the United S tates has 
diverted budgetary resources from the cheaper free - flyers to the more 
expens ive manned Shuttle miss ions . Decentralization of facil ities for 
process ing and training has responded to the object ive of 
commerc ial iz ing space - re lated activities in the manner of 
communications technology , but this pol icy has not taken into account 
the needs of more spec ialized user communi ties , or the goodwill  created 
in as s is t ing other countries on a government - to - government bas is . 

The decl ine in support for research appl icat ions , both here and 
abroad , is limiting the options for American researchers , res tric t ing 
the ir advantage over other nat ionals in this field , and reduc ing the 
U . S .  lead in training capability as well . I t  is also forc ing a 
curtailment in the operations of American research institutions . Other 
nations will not likely adhere to an open- sky pol icy and to the concep t 
of freely disseminated information , because they see a s trategic and 
commercial value in such data . Such developments wi ll adversely affect 
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U . S .  partic ipation in international cooperative geoscience programs . 
The se fac tors , combined with the lack of forceful leadership and c lear 
obj ectives , are reducing the opportunities to use this  technology as a 
bas is for s trengthening U . S .  geoscience partic ipation abroad . 

I t  is particularly unfortunate that U . S .  support for remote sens ing 
appl ications and research is res tricted and disorganized on a worldwide 
bas is . New satellite sys tems now be ing conceived , espec ially in 
geophys ics , offer extens ive pos s ibil ities for international cooperation 
and j o int research on geosc ience and resources  problems . Such remote 
sens ing mapp ing programs , if implemented , could help alleviate the 
widespread nonavailability of conventional maps . 

Another aspect of the decline in U . S .  leadership in space is  that 
remote sens ing contractors and equipment manufacturers are finding a 
rap id increase in competition from other advanced countries . Thus U . S .  
indus try is  los ing international markets for services and equipment to 
aggress ive competitors from other countries . 

Contractual Services and Equipment Marke t 

One of the s ignificant economic benefits of s trong international 
geosc ience programs is the entree created for U . S .  contractual services 
and equipment sales . Two decades ago , contractual services , such as 
geophys ical surveys , and mos t  field and laboratory equipment used in 
fore ign resource agenc ies and programs , were purchased largely from the 
United S tates . This is no longer true . Although this change was 
caused by several factors , the dec l ine in U . S .  geosc ience ac tivi ties 
abroad , espec ially in the American technical ass i s tance program , has 
been an important contributing factor . Other industr ialized countries 
have provided sc ientific advisors , funds , equipment , and services , 
thereby giving entree to contractors and supp liers at the expense of 
U . S .  contractors . Although it  is not poss ible to measure accurate ly 
the total economic loss to the United S tates , there is little doubt 
that American companies have had an increas ingly difficul t time 
compet ing in markets where fore ign suppliers have the advantage of 
geoscience cooperation sponsored by the ir home country . 

The United S tates needs a vital and well - integrated program to aid 
in promoting the use of U . S .  private and/or government consultants and 
expertise; as s i s t ing U . S .  contractors , services , and equipment 
operat ing abroad; and es tablishing improved linkage be tween U . S .  
bus iness and fore ign resources agenc ies . Other indus trial nations , 
espec ially Japan , the Federal Republic of Germany , and France , are 
aggress ively moving in this direct ion , real iz ing that geosc ience 
programs abroad can have far - reaching economic benefits for them , as 
we ll as for hos t  countr ies . 

SUMMARY 

Contributions to American economic interests made by U . S .  
geosc ience activities abroad may be summarized as follows : 
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• Energy , mineral , and water resources of interes t  to the U . S .  
government and investors have been as sessed , and guidance given to 
the ir exp loration and development . 

• Seabed resources and the ir potential have been surveyed in 
se lected areas . 

• Data on geologic and hydrologic hazards and environmental 
conditions have been collected , especially data pertinent to U . S .  
operations in other countries . 

• Information has been compiled on resource programs and 
agenc ies abroad , on potential markets for American contract services 
and equipment , and on competitive organizations from indus trial ized 
countries . 

Exi s ting and pas t U . S .  geoscience act ivities should be viewed as 
bases  for s trengthening our geoscience programs abroad to mee t  a 
growing need in all these categories . 
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4 .  INIEBNATIONAL GEOSCIENCE ACTIVITIES IN 
U . S . SCIENtiFIC INIERESTS 

BACKGROUND 

Geosc ience , more than exc lus ive ly laboratory -based sc iences , 
depends on global inve s tigations and international research cooperation 
for its  continued progress . Therefore , effective s tudy and app lication 
of geosc ience requires its practitioners to trave l . Geosc ientists mus t 
observe and s tudy rocks in the ir natural environment to fully 
unders tand the ir origin , compos ition ,  and geometric configurations , and 
from such data to unders tand the processes that have shaped the Earth . 
The more opportunities geosc ientists have to examine geological 
phenomena in different parts of the world , the more perceptive the ir 
interpretations will be . 

Modern modes of transportation and communication make it  eas ier for 
the geologis t  to travel and to share sc ientific informat ion and ideas 
with colleagues in other countries . But a misunders tanding of 
proposals for internat ional sc ientific efforts and trave l exis ts among 
some program adminis trators and funding offic ials . This attitude s tems 
in part from a mis taken notion that geology is a purely descriptive 
sc ience and that there is  no bas is for conducting field investigations 
abroad when much of the United S tates remains geologically unmapped . 
This conception is incorrect and is particularly harmful today . 

The deve lopment of the plate tec tonics mode l has revolutionized 
geosc ience thinking and created a picture of the earth as a whole . No 
longer do geosc ientists view the ocean bas ins as immutable and the 
continents as fixed . 

Al though plate tectonics was proposed only about 20 years ago , the 
concept is already accepted by mos t  geosc ientists . Briefly , plate 
tectonics pos tulates that the earth ' s crus t is divided into discrete 
segments or plates that move cont inually . The separation of plates 
along mid- ocean ridges leads to the formation of new crus tal material , 
coll is ion at cont inental boundaries causes mountains to rise , and 
s l ippage along other boundaries creates earthquake -prone zones such as 
the San Andreas fault in Cal ifornia . Plate tectonics provides an 
explanat ion for such features as deep submarine trenches ,  s imilarities 
between rocks in northeas tern North America and northwestern Europe , 
the wide var iety of geologic terranes in Alaska , and the presence of 
warm-water fos sils  in the anc ient rocks of Antarctica . 

28  
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Deve lopment of the plate tectonics concept has been described as a 
revolution in the earth sciences , with an effect equal to that created 
in b iology by Darwin ' s theory of natural selection . The concep t  itself 
is a product of global s tudies by geosc ientists from many countries , 
and the World-Wide S tandard Seismic Network and the U . S . - initiated Deep 
Sea Drill ing project have provided cons iderable sc ientific data for 
tes t ing the mode l . 

Acceptance of the plate tectonic theory does not resolve all 
ques tions regarding the compos ition and s tructure of the earth ' s 
crus t . As with mos t  sc ientific hypotheses , the concept reveals a new 
generation of unsolved geologic problems . I t  also demons trates the 
need for global research . For example , collis ional tectonics are not 
act ive in the Uni ted S tates today . Yet ep isodes of pas t tectonic 
collis ions are recorded in some of our mountain chains . Geosc ientists 
need to examine the rocks and the s tructures in areas where processes 
of collis ion are still active , such as in the Himalayas , in order to 
better interpret the sequence of tectonic events that produced some of 
the mountain ranges in North America in older geologic eras . 

Continuing appl ications of the plate tectonics concept have 
emphas ized the need for expanded U . S .  partic ipation in international 
geosc ience programs , including on- s i te vis its by American geoscientists 
to research locales in other countries . 

There are other important reasons why geosc ientists from the United 
S tates should take part in global investigations and international 
cooperative endeavors . Geology is a sc ience that can aid in resolving 
some of the fundamental problems that confront human society in almost  
all parts of the world . The identification and asses sment of mineral 
and energy resources ;  the development of early warning sys tems to 
mit igate the damaging effects of earthquakes ,  volcanic erupt ions , and 
seismic sea waves ; and the appl ication of geosc ience knowledge to urban 
land use studies are examples of ways in which the geosc iences can 
contribute to the world ' s  welfare . When U . S .  geosc ientists contribute 
to solving such problems in other parts of the world , they provide 
valuable assis tance to local sc ientific colleagues and government 
officials . They also gain useful knowledge that can be applied to 
s imilar problems in the United S tates . 

Finally , geosc ience , like all fields of sc ience , flourishes best  in 
an environment of free and open communication . Conversations with 
geologis ts from other countries at sc ientific meet ings , and espec ially 
on field excurs ions can be a source of insp iration for new research or 
can sugges t  alternative solutions to difficult sc ient ific problems . 
Graduate s tudy abroad , faculty exchanges ,  and the sharing of geosc ience 
data and reports with fore ign colleagues are among the ways in which 
the United S tates can maintain a mutually benefic ial international flow 
of sc ient ific ideas . Many mechanisms already exist to fac il itate 
global geosc ient ific studies and international cooperation . The 
problem is  to as sure that such devices are well public ized and 
appropr iate ly funded and that potential users are encouraged to become 
involved .  
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EVOLUTION OF INTERNATIONAL GEOSCIENCE ACTIVITIES 

In the early years of the nineteenth century , geology was still  a 
fledgling sc ience with only a few geologists in the Uni ted States . 
Mos t  of these could best be described as natural sc ientists , with 
training in chemis try , phys ics , or mathemat ics . They had an entire 
cont inent to explore and describe . I t  is l ittle wonder that they and 
the ir immediate successors were scarcely concerned with field 
investigations in other parts of the world or with cooperat ive 
sc ientific research investigations with fore ign colleagues . 

These conditions s lowly changed . After the Civil War geosc ientists 
became more numerous , and by the time the Geological Soc iety of America 
was founded in 1888 , there were perhaps 200 geologists in North America 
( Eckel , 1982 , p .  7 ) . Graduate education became more common , and many 
Americans went to Europe for advanced training . Those who trave led to 
Europe had opportunities to exchange information and op inions with 
European sc ientists and to s tudy clas s ic geologic areas in the Alps , 
Scandinavia , and elsewhere . They returned home to educate a generat ion 
of earth sc ientis ts , and set in motion the geologic exploration and 
resource deve lopment of a continent . 

THE INTERNATIONAL GEOLOGICAL CONGRESS 

With the growth of geological research in both America and Europe 
came a recognit ion of the need for a world s tandardization of rock 
nomenclature and map symbols , lest the sc ience degenerate into 
provinc ial and incompatible fragments ( Greene , 1982 , p .  193 ) . The t ime 
was appropriate for the creation of an international geological 
organization . This matter was discussed by a small international group 
of geosc ientists chaired by the venerable American geologist , James 
Hall , at a meeting in Buffalo in 1876 . Recogniz ing the need for an 
international geological conference to es tabl ish rules for compiling 
geological maps and for creating rock nomenclature and geological 
terms , the Buffalo group called on the Geological Soc iety of France for 
as s i s tance . The soc iety responded by forming an organiz ing commi ttee 
to plan an International Geological Congress  to be held in conjunc tion 
with the Paris Expos ition of 1878 . 

This firs t International Geological Congress ( IGC ) was convened on 
Augus t 29 , 1878 , at the Trocadero Palace in Par is , with an attendance 
of slightly more than 300 geologists from 22 countries , including 8 
from the United States . The 1878  IGC counc il  es tablished three 
commi s s ions to recommend ( 1 )  international s tandards for geological 
maps , ( 2 )  s tandards for geological terms , and ( 3 )  rules for as s igning 
names to paleontological and mineral spec ies , and asked the se 
commis s ions to submi t  the ir proposals to the next congres s  ( Congres 
International de Geologie , Paris , 187 8 ) . A pattern was set that was to 
serve the geological profess ion for many years . 

The congresses  were held generally at 3 - year intervals unt il the 
s tart of World War I .  Then , after a lapse of nearly a decade , they 
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were revived ( in 192 2 )  o n  a 4 - year cycle , and , except for the period o f  
World War I I , they have continued t o  the present . Th e  Uni ted S tates 
has hos ted 2 of the 26 congresses that have been held to date - - the 
fifth in 1891 and the s ixteenth in 1933 . Both of these mee tings were 
in Washington , D . C .  

I t  has been over 50 years s ince an International Geological 
Congress me t in the Uni ted S tates , and , in the view of many 
geosc ientists , we are overdue to again serve as hos t . An invitation 
has been issued by the National Academy of Sc iences ,  and the 
twenty - e ighth IGC will mee t  in Washington , D . C . , in July 1989 , but 
governmental support at a level comparable with that provided by the 
governments of other hos t  countries is not yet assured . 

THE INTERNATIONAL UNION OF GEOLOGICAL SCIENCES 

The format and frequency of the meetings of the International 
Geological Congress served the world geosc ience community adequately 
for many decades . But the congress lacked mechanisms for act ivi ties 
and communication between sess ions . A more permanent type of 
organization was needed . After an unsuccessful attempt in 1952 , a 
proposal to create what is now the International Union of Geological 
Sciences ( lUGS ) was approved by the twenty - firs t congress  in 1960 
( lUGS , 19 6 1 ) . 

The princ ipal objectives of lUGS are to ( 1 ) encourage and promote 
the s tudy of geological problems , ( 2 )  fac ilitate international 
cooperation in geological research , and ( 3 )  collaborate with the 
International Geological Congres s  in safeguarding the long- es tablished 
activities of the congress . The first of these objectives has been 
promoted through the work of 10 lUGS commiss ions and 3 committees 
concerned with various aspects of the geosc iences . The second has been 
aided by programs involving its 23 affiliated sc ientific associations , 
by cooperative endeavors with other sc ientific unions through the 
ausp ices of the International Counc il of Sc ientific Unions ( ICSU) , and 
by working with UNESCO and other intergovernmental organizations . 

In recent years , lUGS has es tablished a Research Development 
Program , a series of annual seminars , and an expanded publ ication 
program to enhance the level of internat ional cooperation in bas ic 
research and in the appl ication of research results to the solution of 
certain soc ietal problems , e . g . , mineral resource identificat ion , 
assessment of geological hazards , and the exchange of methods of 
management of geosc ientific data . 

As a nongovernmental international body , lUGS is represented in the 
United S tates by the National Academy of Sc iences and has maintained 
close relat ions wi th the USGS . I ts status as a nongovernmental 
organization has enabled lUGS to concentrate on sc ientific problems and 
large ly to avo id pol i tical controversy , but i t  also has hindered the 
union in obtaining the leve l of funding needed to provide adequate 
support for its geosc ientific research program . 

S ince its incept ion in 1960 , U . S .  geosc ientists have partic ipated 
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actively in lUGS . Three have been elected as officers , and others have 
served as chairmen or members of various boards , commis s ions , and 
committees . 

THE INTERNATIONAL UNION OF GEODESY AND GEOPHYS ICS 

U . S .  geosc ientists have also partic ipated extens ively in the 
International Union of Geodesy and Geophys ics ( IUGG ) , an older s is ter 
union within the International Counc il of Sc ientific Unions ( ICSU) . 
The lUGS and IUGG have been closely assoc iated in several programs 
sponsored by ICSU . Currently they are cooperating in a maj or 
international sc ientific program on the origin , evolution , and dynamic 
processes of the lithosphere , through j o int membership in the 
Interunion Commiss ion on the Lithosphere ( ICL) organized by ICSU in 
1980 . 

The obj ectives of IUGG are to promote and coordinate phys ical , 
chemical ,  and mathematical s tudies of the earth and its immediate 
spatial environment . IUGG is concerned with the earth ' s geometrical 
shape ; gravity and magnet ic fields ; internal s tructure and seismic i ty ; 
volcanism ; hydrologic cycle and glac iers ; oceans , atmosphere , 
ionosphere , and magnetosphere ; solar terres trial relations ; and s tudies 
re lated to the moon and planets . Cooperative s tudies in these subjec ts 
are conducted by seven semiautonomous as sociations , each respons ible 
for a specific range of s tudies within the overall scope of IUGG 
intere s ts . U . S .  geologists and geophys icists have partic ipated mos t  
actively in the International As soc iation o n  Seismology and Phys ics of 
the Earth ' s Interior ( IASPEI ) ,  the International As soc iation on 
Volcanology and Chemis try of the Earth ' s Interior ( IAVCEI ) ,  and the 
International Assoc iation on Hydrological Sciences ( IAHS ) , each of 
which has close working relations with affiliates of lUGS . 

In the United S tates , adherence to IUGG has been actively 
maintained by the National Academy of Sc iences through the American 
Geophys ical Union , and until recently the Geophysics Research Board of 
the National Research Counc il has maintained an overview of many of the 
programs with which IUGG is involved .  

THE IGY AND ITS SUCCESSORS 

The International Geophys ical Year ( IGY) of 1957 - 1958 , sponsored by 
the International Counc il of Sc ientific Unions ( ICSU) , set  a new 
pattern of post -World War I I  international cooperation in earth science 
research . Although focused primarily on the atmospheric sc iences , 
oceanography , and solid- earth geophys ics , the IGY showed the potentials 
of a well - defined , time - res tric ted , global research program in 
marshaling financ ial , logis t ical , and sc ient ific resources .  

The IGY was followed by the Upper Mantle Proj ect , 1962 - 1970 , also 
sponsored by ICSU , which concentrated on the earth ' s  crus t . Then the 
lUGS j o ined with International Union of Geodesy and Geophys ics ( IUGG ) 
to organize the International Geodynamics Proj ect ( 19 7 1 - 197 9 ) . The 
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Geodynamics Project was in turn succeeded in 1980 by the decade - long 
International Lithosphere Program , concerned primarily with the 
continental crust and its mineral resources , also directed by an ICSU 
interunion commission .  These international geoscience research 
programs have become a principal channel for cooperation between U . S .  
geosc ientists and their fore ign colleagues . American geosc ientists 
have made substantial contributions to the planning and execution of 
the programs and have benefited from the opportunities thus provided 
for conducting research on a global scale and for exchanging of 
sc ientific data and concepts . However ,  the ICSU- sponsored research 
programs have been severely handicapped by inadequate financ ial 
support . 

THE INTERNATIONAL GEOLOGICAL CORRELATION PROGRAM 

The International Geological Correlation Program ( IGCP) is special 
in that it  has dual sponsorship . Begun about 15  years ago by lUGS , 
IGCP was originally des igned to improve worldwide stratigraphic 
correlations . This objective was foundering from lack of money when 
UNESCO offered to co- sponsor the program and to provide a substantial 
increase in its financ ial support . Therefore , s ince 1973 IGCP has been 
a jo int endeavor of lUGS and UNESCO , with the lUGS giving sc ientific 
direction and overview and UNESCO contributing funds and maintaining 
the program secretariat . The program includes many types of 
inves tigations whose scope transcends national boundaries . Unl ike the 
Geodynamics Project or the Lithosphere Program , IGCP is an open- ended 
activity . The UNESCO affil iation makes poss ible the participation in 
IGCP of certain counties that tend to favor programs sponsored by 
intergovernmental rather than nongovernmental bodies . The 
partic ipation of geosc ientists from Third World countries is an 
important aspect of the IGCP . Some U . S .  geosc ientists have 
partic ipated prominently in this excellent program , but current funding 
is inadequate . 

Earth Sys tem Sc ience 

A particularly exc i ting new global development is the recognition 
of Earth Sys tem Sc ience , closely l inked to an International Counc il of 
Scientific Unions initiative on the Geosphere and Biosphere (National 
Research Counc i l , 198 6 ) . 

Awarenes s  of phenomena such as the ris ing carbon dioxide content of 
the atmosphere is forc ing atmospheric sc ient ists , oceanographers , 
geologis ts , and ecologists to work together in an unprecedented way . 
The develop ing Earth System Science Program , which has been 
enthus iastically welcomed by many federal agenc ies including NSF , NASA , 
NOAA , and the USGS , has defined as its goal (NASA , 1986 ) :  

To obtain a scientific understanding o f  the entire Earth 
Sys tem on a global scale by describing how its component parts 
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and their interactions have evolved , how they function , and how 
they may be expected to continue to evolve on all time scales . 

INTERGOVERNMENTAL ACTIVITIES 

International geoscience research activities are sponsored by 
various intergovernmental organizations , e . g . , UNESCO , other United 
Nations bodies , and the North Atlantic Treaty Organization (NATO ) . The 
UNESCO earth - sc ience program has been viewed by knowledgeable U . S .  
geosc ientists as one of the better des i gned and more success ful 
programs within the UNESCO science sector , although it has suffered 
from the pervas ive UNESCO flaws of poor management , excess ive 
adminis trative costs , and politic ization . American geosc ientists have 
not been prominent in UNESCO - sponsored earth - science activities , except 
for the IGCP . How the Uni ted States withdrawal from UNESCO will affect 
U . S .  geosc ience interests remains conjectural , but to date we have not 
developed a plan for alternative action . 

AGENCY- SPONSORED PROGRAMS 

The impetus of World War II  propelled the United S tates into the 
forefront of many international act ivities , including the geosciences .  
As noted in Chapter 2 ,  the war itself prompted activities in s trategic 
mineral suppl ies by the USGS and the Bureau of Mines and in the 
mil itary appl ication of geology by the USGS . Immediately after the 
war , the pol icy of aiding less - developed countries led to a fore ign 
as s is tance program , sponsored through the Department of State and 
carried out largely by the USGS , to help identify and develop resources 
both for the benefit of those countries and to ensure a better supply 
of raw materials to the indus trialized nations . Al though these 
programs were focused on practical goals , they had important effects on 
both research and education in the United States . They not only 
provided the United States with valuable updated geologic and mineral 
information from other parts of the world , they also established 
personal contacts for fostering mutually benefic ial technical 
activities . 

Concomi tant with the fore ign aid programs , a newly awakened 
interes t  in bas ic sc ientific research led to increased support for 
travel to international meetings , especially through the Office of 
Naval Research and the National Science Foundation (NSF) , though by no 
means l imited to them . In the 1960s , the NSF took the lead in 
develop ing programs such as Fore ign Exchange Fellowships and Fore ign 
Field Institutes . Direct research support was provided in some 
countries through the use of fore ign currenc ies as spec ified in Publ ic 
Law 480 . 

Finally , as the heads of governments became increas ingly aware of 
the ever - growing importance of science and technology , a number of 
bilateral agreements were made between the United States and other 
countr ies , e . g . , Japan , Yugoslavia , and most  recently , China , for 
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cooperative efforts in selected areas of sc ience . In mos t  of these  
cooperative efforts , the management of the U . S .  portion of the research 
program was delegated to the NSF or to several agenc ies including the 
NSF .  

THE SITUATION TODAY 

Today , the geosc iences and mineral development have been virtually 
el iminated from the American foreign aid programs ; travel support to 
attend overseas mee tings has been reduced ; programs such as NSF ' s 
Fore ign Exchange Fel lowships and Fore ign Field Institutes have been 
el iminated ;  fore ign currenc ies available through Publ ic Law 480 either 
have been spent or the ir use has been res tricted ; and funding for the 
b ilateral cooperatives has been given no spec ial appropriation but mus t 
compete with the regular programs of NSF or other agenc ies . As a 
result , the United S tates is los ing some of its contacts with fore ign 
sc ientists , contacts that are often the firs t s tep in developing 
mutually benefic ial efforts in sc ience and in commerc ial appl ications . 

The committee recognizes that lack of funding is  not the only 
problem . For reasons such as heal th , security , and terrorism , some 
U . S .  geosc ientists are reluctant these days to cons ider pos itions or 
research that involves working and l iving in other countries . Such a 
trend can slowly erode the number of geoscientists famil iar with the 
geology of various parts of the world . As members of a prosperous and 
technological ly advanced nation , we should ass is t  less developed 
countries . This obligation is not al together altruis tic , because 
rais ing the sc ientific competence of other countries in the development 
of their natural resources will also benefit the Uni ted S tates . 

The trend can be reversed . Young geosc ientists who have interes ts 
in international work should be encouraged . For example , one reason 
many younger geosc ientists are not pursuing fore ign projects is  because 
they have not made the critical personal contacts and are unfamiliar 
e i ther with the relevant geologic problems or with the mechanisms of 
obtaining fore ign employment . A mechanism should be es tabl ished 
whereby interes ted geosc ientists can be encouraged to vis it  fore ign 
countries to es tabl ish contacts that would lead ul timately to 
sc ientific cooperation . Young geosc ientists should be espec ially 
encouraged ,  because early involvement in international cooperative 
s tudies commonly sets a pattern for continued interes t and s tudy . 

Above all we need a stable pol icy concerning international 
geosc ience act ivities . 

SUMMARY 

I t  is  impract ical to identify all the contributions that global 
geological s tudies and international cooperation have made to the 
development of the United States . How would one document , for example , 
the exc iting new sc ientific ins ights that were obtained by those U . S .  
geologists who traveled abroad in the nineteenth century and who were 
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hos ts to vis its by fore ign colleagues? How would one measure the 
cumulative benefit of attendance by American scientists at 
International Geological Congresses for over a century? 

On a top ical bas i s , answers are more eas ily found . For example , 
the investigation of earthquakes in the western United States and 
efforts to devise a rel iable method of predicting them have been aided 
by s imilar s tudies conducted by Japanese geosc ientists . U . S .  
geologis ts have obtained a better understanding of mountain-building 
processes from field investigations in the Alps , the Andes , and· the 
Himalayas . The s tudy of glac iers in Greenland and Antarctica has 
provided new clues for interpreting the record of glac ial epochs and 
related c l imat ic patterns in North America . On a more practical level , 
informat ion gained by U . S .  geologists from the s tudy of copper depos its 
in Chile , coal deposits in Poland , petroleum depos i ts assoc iated with 
freshwater lake beds in China , and phosphate rock in Morocco has been 
appl ied to the investigation of these mineral and energy resources 
within our own borders . 

Partic ipation in international sc ientific programs , such as the 
Continental Lithosphere Program and IGCP , is another method of 
enhanc ing U . S .  capability .  Conferences on currently important topics 
have the added advantage of focus ing the attention of geologis ts from 
all parts of the world on spec ific geological problems . Periodic 
international meetings such as the International Geological Congress  
allow U . S .  geologis ts to  appraise and benefit from the work of fore ign 
colleagues . At the same time , American geologists enhance the 
sc ienti fic reputat ion of the United States by sharing the ir geological 
knowledge and expertise with sc ientists from other countries . 

The sc ientific challenge that confronts geologists of the world 
today is  to dec ipher the his tory of the earth from its beginning to the 
present time . The record of earth events during this period of about 
4 . 5  bill ion years is fragmentary at bes t . To carry out this  
as s ignment , geologis ts mus t travel to  places where fragments of the 
record can be found and must seek the cooperation of fellow sc ientists 
in all countries . The entire world is , indeed , the geologis t ' s 
laboratory . Geology is burgeoning with opportunities for both pure and 
appl ied s tudies , and that laboratory mus t be used more effec tively than 
at any time in the pas t . 
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5 .  SVMMARY OF NEEDS AND RECOMMENPATIONS 

SUMMARY OF NEEDS 

International geosc ience activities are required and needed more 
than ever before to support U . S .  economic interes ts by adequate use of 
geosc ientists in U . S .  international programs , and to advance our bas ic 
sc ienti fic knowledge . Our report emphas izes the breadth of 
international geosc ience involvement in the advancement of American 
economic and societal interests . 

From consultation with geosc ientists from government , indus try , and 
academia , the committee has identified many areas where U . S .  geoscience 
personnel are inadequately uti lized , geoscience information is not 
fully exploited , and support for bas ic geosc ience research can be 
improved . Some of the important areas that should be s trengthened are 
as fol lows : 

1 .  The use of international geosc ience in development and 
implementation of fore ign pol icy . 

( a )  Develop procedures for routinely identi fying geoscience 
contributions in policy issues . 

(b)  Develop mechanisms for interagency coordination , pol icy 
review , and implementation . 

( c )  Define new ini tiatives in fore ign pol icy based on 
geosc ience cons iderations . 

Inasmuch as this appl ication involves fore ign pol icy , the 
Department of State mus t play a key role in these efforts . 
Implementation will require enhanced funding for the recrui tment of 
geoscience profess ionals by the Department of S tate . 

2 .  The use of international geoscience in U . S .  economic 
intere sts . 

( a )  
( b )  

Improve competitive s tatus abroad . 
Improve flow and exchange of relevant geoscience 
information by sc ientific attache and regional resource 
officer programs . ( In this connection the committee 
commends the Department of State ' s  recent dec is ion to 
provide more training for - - and increase the 
respons ib i l i t ies of- - its regional resource officers . )  

37 
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3 .  Expanded international support for bas ic geoscience by 
American researchers . 

( a )  Increase our capac ity for geoscience consultation and 
as s i s tance through sc ienti fic exchange . 

(b)  Provide more adequate support for existing and future 
science and technology agreements . 

( c )  Become further involved and provide greater support for 
intergovernmental organizations and international 
sc ienti fic organizat ions . 

( d) Enhance expertise in global geosc ience , and s t imulate 
international research . A number of agenc ies are 
concerned , but a revival and an expans ion of NSF , NASA , 
and ICSU act ivities are obvious ly needed here . 

4 .  Support for other international geoscience ac tivities . 
( a )  Develop new initiatives i n  Third World countries . 
(b)  Fac i l i tate publ icat ion and distribut ion of Third World 

maps , reports , and translations of  geosc ience data . 
( c )  Develop a central ized inventory and coordination fac ility 

for : 
( i ) map s torage and availability inventory , 
( i i )  a report l ibrary that includes , for example , papers 

in nonrefereed journals and open- file reports , 
( i i i ) data systems , including commodities and satellite 

information , and 
( iv) a roster of U . S .  research and research workers 

involved in fore ign projects . 

Strengthening some of the above -ment ioned areas at a time of severe 
budget constraints wi thout seriously damaging other important programs 
will require careful and skillful action . 

In some cases , substantial gains can be made wi thout s i gnificant 
funding changes .  For example , a post in a foreign country might be 
filled by someone with geological training rather than by a 
nonspecialis t . An American geologist  might be hired ins tead o f  a 
fore ign geologis t . A premium might be placed on fore ign service as a 
s tep in a geological career in government agencies . In other cases , 
modest increments in funding might be used effectively and with great 
leverage . Finally , a small amount of money spent to bring American and 
fore ign geosc ientists together for planning sess ions can s timulate 
subs tantial act ive b ilateral or multilateral projects . 

RECOMMENDATIONS 

Having cons idered the importance of international geoscience 
programs in formulating and implementing some fore ign pol icy issues , in 
advanc ing U . S .  pol itical , economic , and scient ific interests abroad , 
and in providing information on world resources , programs , and 
institutions , the commi ttee believes that support for international 
geoscience should be given higher priority in allocating funds and in 
develop ing and coordinat ing international geoscience act ivi ties of 
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federal agenc ies . Accordingly , tbe committee recogmends tbat federal 
fundin& for international ceoscience activities should be increased . 

The range of activities that should be strengthened and improved is 
so broad that no exis ting group or organization is equipped to advise , 
recommend , or implement all the necessary changes , which include 
s trengthening geosc ience ass is tance and cooperation ; establishing and 
coordinating the flow of geological resource information from abroad to 
meet  our sc ientific , economic ,  and political needs ; and increas ing 
support for bas ic geosc ience research . We need a long- term mechanism 
for oversee ing current and future needs . 

Therefore tbe committee recommends tbe establisbment of an American 
Office of Global Geosciences . Such an office would be a small 
nongovernmental organization that would be concerned with geosc ience 
activities on an international scale , and would be supported by both 
pub l ic and private funds . Important activities could include the 
following : ( 1 )  to identi fy the international interests of the Uni ted 
S tates that can be fostered and maintained through geosc ience 
activities abroad and to help implement the spec i fic types of act ivity 
required to do so ; ( 2 )  to define mechanisms to s trengthen and 
coordinate U . S .  geoscience programs abroad ; ( 3 )  to plan a centralized 
mechanism for sys tematically acquiring and inventorying geological 
maps , reports , and raw data on foreign geology and resources ;  and ( 4 )  
t o  serve a s  a central office for international geosc ience information 
and contac ts to advance bas ic research . 

An office would be an effic ient way to coordinate and focus efforts 
of the wide var iety of international geoscience activities . Mos t  
important , i t  would provide daily attent ion to these matters rather 
than intermittent cons ideration by separate or ad hoc groups . 
Sugge s t ions on the act ivities to be undertaken by the office should 
come , not only from the ent ire geoscience community , but from other 
interes ted parties as well . 

The areas that are l i s ted here as needing s trengthening are 
regarded as only examples of some of the contemporary issues that 
should come under the purview of the office . The i ssues  will change 
cons tantly . Through cons tant monitoring of the international 
geoscience scene , the office could be prepared to make recommendations 
before crises develop and reaction to crises would be based on 
sufficient background informat ion .  

The commi ttee has determined that both governmental and 
nongovernmental interests abroad are so intimately involved wi th ,  and 
served by , international geoscience programs and activities , that 
support from both governmental and nongovernmental sources should be 
sol icited in s trengthening such programs and activities . Moreover the 
committee bas bad expres s ions of interes t in support of the office from 
both petroleum and mining companies . To fac ilitate the planning of 
programs and act ivi ties that serve both governmental and 
nongovernmental groups and that will lead to support from both , � 
committee further recommends that the adviso[Y group for the Office 
include both governmental and noncovernmental representation . 
Governmental agencies that would be espec ially concerned would include 
the Department of State , the Department of Interior (USGS and U . S .  
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Bureau of Mines ) ,  NASA , and the NSF .  The Departments of Commerce , 
Energy , and Defense would also be concerned . 

Because of the urgency of the need to address the problems raised 
in the body of this report , the commi ttee urges an immediate infus ion 
of new funding for existing U . S .  agenc ies concerned with the 
international aspects of the geosc iences ,  espec ially earmarked for 
these functions . These agenc ies include the Office of International 
Programs and Divis ion of Earth Sc iences of the NSF , the International 
Mapp ing Office of the USGS , and the Earth Applications Section of 
NASA . Les ser roles involving international mineral resource evaluation 
and development are played by the Department of S tate , DOE , the Bureau 
of Mines , and NOAA , but these programs , too , need direct augmentation 
of support . When es tablished , the Office of Global Geosc iences would 
draw support from the above agenc ies as well as from indus trial and 
private sources . Ini tially , the Office should be inaugurated under the 
jurisdiction of an organization concerned about the global geosc ience 
problems raised in this report , and dedicated to the ir amel ioration or 
solution . Appropriate alternative configurations might include ( 1 )  a 
consortium of federal agenc ies ( Bureau of Mines , USGS , NSF , NASA , DOE , 
e tc . ) ; ( 2 )  a working group of professional earth science soc ieties 
( Society of Exploration Geophys icists , AAPG , GSA , AGU ) ;  ( 3 )  the AGI; or 
( 4 )  a board or panel of the NRC ( Board on Earth Sc iences ,  Board on 
Mineral and Energy Resources ) . 
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Appendix A 

IHE VIEW FROM IHE MOSCOW MEETING 
by Linn Hoover 

The 2 7 th International Geological Congress , held in the Soviet  
Union in  August 1984 , provided a clear reminder of the importance , 
if not the necessity ,  of international cooperation in research in 
the geological sciences . The broad scope of scientific papers , the 
variety of wel l - attended field excursions , and the exchange of 
sc ientific ideas and research results among more than 5 , 000 
geologists from some 90 countries showed how much the geological 
science s  depend upon international cooperation to achieve further 
progress .  For geology , unlike mos t  other fields of science , the 
ultimate laboratory is the entire earth , and its practitioners need 
access to all parts of that laboratory at all t imes . The only way 
they can obtain it  is through open and unfettered partic ipation in 
research programs by all of the world ' s  countries . 

In recent years , the record of worldwide research 
cooperation has been pretty good . The pattern was establ ished by 
the International Geophys ical Year , which demons trated the great 
advantages accruing from an international program of planned 
research on clearly defined topics . The IGY set an example for 
s imilarly organized programs concerned exclus ively with research on 
solid earth problems . We recall the Upper Mantle Proj ect and the 
International Geodynamics Proj ect as forerunners of the current 
International Lithosphere Program , and we can po int to the 
International Geological Correlation Program , the international 
phase of the Deep Sea Drill ing Proj ect , and the International 
Hydrological Decade as other successful ventures in international 
sc ientific cooperation . 

Linn Hoover , a member of the Committee on Global and International 
Geology , died of a heart attack on February 8 ,  1985 . The following 
article , written shortly before his death , summarizes his thoughts 
on the need for and value of international cooperation in the 
geological sc iences . Originally published as an editorial in the 
February 1985  is sue of Geology , it is repr inted here with the 
permis s ion of the Geological Society of America as a tribute to Dr . 
Hoover ' s  contribut ions to international sc ientific affairs . 
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Whether conducted under the ausp ices of an international 
nongovernmental body , sponsored by UNESCO , or organized as an 
intergovernmental sc ientific endeavor , these  programs have all been 
charac terized by an emphas is on sc ience and not on politics , an 
openness  in program planning , and freedom of travel for the ir 
partic ipants . 

What is  the outlook for international cooperation in 
geological research during the next decade ? So far , it  looks 
fairly promis ing , but some dis turb ing trends are becoming vis ible . 
One is the increas ing difficulty of obtaining adequate financ ial 
support for international research programs . Costs continue to 
escalate , and government or private funding agenc ies look for ways 
to control this increase .  The result is that , generally , 
international programs are dras tically underfunded .  Another 
problem is  the tendency of some governments to discourage fore ign 
sc ientific vis itors , particularly geologi s ts who want to " snoop 
around . "  And then we are faced with the as yet unpredictable 
results of the antic ipated United S tates wi thdrawal from UNESCO , 
which could have unfavorable repercus s ions on a broad range of 
international sc ientific programs . The ultimate effect of these  
and other potential dangers depends primari ly on the collect ive 
wisdom of the sc ientists who des ign and conduct international 
collaborative research programs and the adminis trators ,  in and out 
of government , whose respons ib ility it is to see that such programs 
are adequately supported and are pursued free of pol itical 
interference or pres sure . 

We have all seen pictures of earth taken from space , and we 
cannot help but be impressed with the unity of the globe . Through 
plate tectonics , we have a better unders tanding of crus tal dynamics 
and of how plate motions in one region can affect the geology of 
another . We know the need for bas ic geological research on a 
worldwide scale to solve problems of resource availab i l i ty and 
mitigat ion of natural hazards . And through exc it ing new techniques 
of laser ranging and whole earth tomography , we are close to 
obtaining a fresh ins ight about crus tal movement and related 
deep - earth s tructure . Progress  in all these fields is  contingent 
on unfettered international cooperation in geological research . We 
should all do our utmos t  to make certain that the pol itical cl imate 
for such work remains c loudless . 

Linn Hoover 
Secretary- General , 2 8 th 

International Geological Congres s  
Deputy Chief ,  Office o f  

International Geology 
U . S .  Geological Survey , Res ton , Va . 
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Appendix B 

CHARGE TO THE COMMIUEE QN GLOBAL AND INIERNATIQNAL GEOLQGY 

Geology is a global science ; our understanding of the processes 
that operate within the earth and of the evolution of the earth mus t 
come from a s tudy of the entire globe . This means that no one country , 
such as the United S tates , can hope to develop in geology without 
s ignificant international involvement .  The development of geological 
concepts and the contribution of geology to our soc iety have been and 
will continue to be dependent upon international research , cooperation , 
and exchange . Plate tectonics has revolutionized the earth sciences . 
We now can relate such features as earthquakes and volcanism to plate 
boundary activity , which can only be s tudied on a global scale ; thus 
our predict ive capabilities and hazard planning require international 
cooperation . The natural resources of the earth are finite , and 
success ful exploration , exploitation , apportionment , and predictive 
planning require a global data base . These are only a few of the 
reasons that the United States must s trive for international scientific 
leadership in geology by academic ,  government , and indus trial 
scientists . The committee will be concerned with b ilateral and 
multilateral international cooperative research proj ects , field 
research abroad by U . S .  inves tigators , s trengthening the U . S .  data base 
on global geology , and support of partic ipation in international 
congresses , commiss ions , sympos ia , and the general affairs of 
internat ional soc ieties . The committee will  examine partic ipation by 
U . S .  sc ientists in all aspects of global and international geology . 
The committee should make recommendations on how our involvement in 
global and international earth sc iences can be improved or 
s trengthened . 

October 9 ,  1981 
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Appendix C 

E\fOLUIION AND IMPORTANCE OF 
INIERNAIIONAL ACTIVITIES IN THE GEOSCIENCES 

A Background Paper by John C .  Crowell , 
William E .  Benson , and John A .  Re inemund 

GEOSCIENCE IS  GLOBAL 

Our home is  the earth . The welfare of all , including those l iving 
in the United S tates , requires that we unders tand this  home , how it  
evolved , where its useful resources lie , and how we can nurture it  for 
the bene fit of people l iving today and tomorrow . As world population 
increases , so does  competition for resources .  I t  is imperative that we 
inventory these valuable substances that are contained within the 
earth ' s crus t , both in our country and over the globe as a whole . Our 
commerc ial and industrial enterprise can thrive only if  we unders tand 
the location and availability of raw materials , now and through the 
coming decades . The appraisal and evaluation of these resources mus t  
be weighed i n  formulating fore ign pol icy and i n  erecting a s tance for 
U . S .  indus try in international commerce . For sc ientific , economic , and 
pol icy reasons , therefore , the United S tates must improve its 
unders tanding of its resource bank . 

The earth is  dynamic and active . I ts crust is  continually in s low 
motion , but from time to time these movements become violent , resulting 
in earthquakes and tsunamis , or volcanic eruptions , or floods and 
lands l ides . Knowledge to he lp amel iorate such hazards mus t come from 
far - flung s tudies acros s  the globe , across the full  width of oceans and 
continents , wherever geological phenomena are ac tive , or geologic data 
are available . 

Global research during the pas t few decades has brought new ins ight 
to the nature and his tory of our planet . The outermost shells  of the 
hard earth beneath our feet are broken into plates that move inexorably 
about . Mountains rise where plates col lide . So  the Himalayan Range 
s tands high where the subcontinent of India has been pushed into and 
beneath the continent of As ia . Mid- ocean mountain ridges follow trends 
where plates move apart . And where plates sl ide s ideways past each 
other , the ir margins are spl intered and broken and are marked by 
irregular ranges , valleys , and bas ins . The San Andreas faul t sys tem of 
Cal ifornia is such a margin . Ins ight into the way the earth is 
s tructured today and the way its huge heat machine operates came about 
only as the result of worldwide studies . Of princ ipal importance in 
providing data has been the Deep Sea Drill ing Proj ect , funded large ly 
by the U . S .  National Science Foundat ion . This proj ect through drilling 
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and associated geophys ical soundings proved that the ocean floors are 
created and move systematically . The plate tectonics concept and all 
its fruitful associated elucidations that go far to explain the nature 
of the phys ical world around us would not have been solidified without 
this worldwide research . 

THE IMPORTANCE OF GEOSCIENCE ON A GLOBAL SCALE 

Sc ientific Problems 

As large as it is , the United S tates including Alaska does not 
contain active examples of all tectonic s tyles that are manufactured by 
our mob ile earth . So geologis ts need to travel to Japan and Indones ia 
to observe arcs of islands surmounted by volcanoes s tanding offshore 
from maj or continents . Collis ional tectonics are bes t  displayed today 
in the Himalayas . Yet ,  these and other types of s tructures have 
developed and then have been partly obliterated on our continent in the 
geologic past . Their eroded roots , including depos its of useful rocks 
and minerals ,  show that these activities once prevailed . To understand 
how the depos its formed , it is best to examine places where the 
processes respons ible are in operation today . 

Geologic processes such as those involved in tectonic movements or 
in the formation of rocks and minerals at depth are extremely s low and 
operate in many different arenas . Scientists largely reconstruct 
processes by reasoning from their products , and many of these processes 
have long ceased produc ing at these s ites for eons . Some have operated 
at depths of tens of kilometers over time intervals several hundreds of 
mill ions of years long . Only because the s ites of these act ivit ies 
have been uplifted and then deeply eroded are the sites now in view . 
But there is a multipl icity of scenarios resulting from a multiplicity 
of processes operating in different intens ities and in different 
sequences of events . Therefore the chances are highly unl ikely that a 
complete decipherable sequence is preserved and vis ible at any one 
spot , and geologists must travel to many places to s tudy earth 
problems . 

Surface geologic processes that today are active from the tropics 
to the poles have all affected the continental United S tates in the 
geologic pas t . For example , in studying climates of the remote past , 
geologists draw inferences from soils and sediments that are the 
products of the processes operating elsewhere today . Deep lateritic 
soils are preserved within the United States . They were formed during 
times long pas t ; and we can observe this type of weathering and 
groundwater alteration today only in the trop ics , in South America , for 
example , and so come to a better understanding of the ir origin . 
S tudies in Antarctica and Greenland reveal much concerning glac ial 
processes that have operated s imilarly in the geologic past and left 
their mark in anc ient sedimentary depos its . Although it  seems 
remarkable , the Death Valley region of Cal ifornia- -now one of the 
hottest places within the United States - -has an indisputable rock 
record of glac iation , showing that an icy and frigid climate prevailed 
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there about 600  mill ion years ago . Geologis ts mus t examine climatic 
products no matter where they occur on the earth today in order to 
reconstruct the climates of the remote past . Through such s tudies ,  
more will be learned of how the cl imate sys tem works today and how it 
has worked in the pas t . 

In short , the sc ientific challenge to the geoscientist is to 
eluc idate the his tory of the earth from the time of its beginning on 
down to the present , and even to hazard s tatements concerning its 
future . This challenge involves gathering data wherever the data are 
available . The record , however , of events during the approximately 4 . 5  
b ill ion years of the earth ' s his tory is at best piecemeal . Much of 
this record has been lost through eros ion , metamorphism , and 
reconstitution of older rocks into younger . The record even harbors 
clues on the history of life through geologic time , the changes in 
geographies such as the shapes and pos itions of continents and seas , 
and changes in the rocks at depth . Geochemical and geophys ical 
information is especially useful in this huge task . The record is so 
fragmented , however ,  that wherever useful shreds can be scrutinized , 
geologists , geophys ic ists , and geochemists must go to the places where 
the pieces remain . And many times these places l ie across the seas in 
remote regions or within the floors of distant oceans . 

Soc ietal Activities 

Earthquakes and tsunamis are among the most devastating natural 
events . Fortunate ly these infl ict the ir havoc infrequently within our 
homeland , but nearly every year a maj or earthquake takes place 
somewhere on our planet . To understand better the tectonic setting of 
these disastrous earthquakes , sc ientists need to go and s tudy the ir 
consequences . Why do they occur where they do? What geological , 
geophys ical , and geochemical events preceded them? Such information 
may help in forecasting them more satisfactorily in the future . 

On- s ite experience is des irable not only to advance the sc ience of 
geology but also as an aid to engineering , social science , and 
economics as they are appl ied to cop ing with these events . We can 
learn about the s tability of dams , tunnels , aqueducts , highways , 
bridges , canals , buildings , and homes during severe ground shaking or 
inundat ion by tsunamis . How severe are the social and economic 
disruptions ? We should be able to learn from disas ters abroad so as to 
prepare better for our own . And in the process we may provide 
sc ientific and engineering knowledge to help our ne ighbors in the ir 
recovery and rebuilding . 

Other kinds of natural disas ters also lend themselves to analys is . 
Among these are volcanic eruptions , floods , lands lides , s ink-hole 
collapses , severe wave batterings , and ground subs idence due to fluid 
withdrawal . Observations made wherever and whenever such events occur 
can lead us to better understanding and to better planning . 

Defense preparedness alone demands that we evaluate the results of 
all these natural events . Severe earthquakes at home , for example , 
could completely disrupt our capabil ity to defend not only the affected 
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areas but the rest  of the country as well . Adequate preparedness plans 
mus t have sound geological information . 

The Sc ientists Themselves 

Science is a human activity . Geologists , geophys icists , and 
geochemists reap s trong intellectual stimulation through discus s ions 
with the ir colleagues . They thrive on communication , and their 
productivity increases as the result of exchanges during scientific 
meetings . They need funding to support international travel so they 
can attend such meetings . In particular , field excurs ions to examine 
regions and mines and investigations in the company of local experts 
and foreign colleagues are especially rewarding . Work in progress and 
nascent concepts arrive at receptive ears long before they arrive at 
receptive eyes through the printed page . Such exchanges reveal very 
quickly whether U . S .  sc ientists are leading or lagging . We have a 
feel ing that they are beginning to lag . 

Partic ipation in international meetings spreads goodwill and can 
become an effective force in eas ing international s trains or in 
understanding why they exist .  At such meetings an informal scene is 
set to drive home the concept that science is done for the benefit of 
all mankind and that understanding the earth and its resources and its 
fragility may help harrassed soc ieties in struggl ing with the ir 
economic and soc ial problems . Communication and friendship among 
sc ientists begins to break barriers between diverse cultures , and 
usually an attitude of mutual helpfulness grows automatically . This 
helpfulness can include partic ipating in teaching at many educational 
levels , helping to solve engineering geological problems , or in 
resource development . 

Resources 

Soc iety depends on mineral and energy resources won from the 
crust . No longer can our nation depend on such resources coming from 
the rocks of our homeland alone , but we are dependent on oil , 
manganese , chromium , tin ,  aluminum , and many other materials from 
overseas . These deposits require study by our geosc ientists from many 
viewpoints . Firs t , we need to understand the ir extent and value and 
for how long they can provide their materials to support our economy . 
Second , s tudy of overseas depos its will reveal much concerning the 
geological processes respons ible for their formation . Such information 
may tell us what to look for elsewhere in order to find s imilar 
depos its , including those so far undiscovered within our homeland . 
Third , investigations of unusual crustal areas where spec ial 
geochemical act ivities have brought about the accumulation of mineral 
and energy depos its will aid in understanding how these processes 
operate . The processes are active at many depths and are influenced by 
many factors such as the compos it ion of rocks in the vic inity and of 
the variety of fluids percolating slowly through rock pores and 
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fissures . By including the whole world as a laboratory , geologists 
have a chance to examine many types of crustal environments and types 
that have not been exposed in the rocks of the United States . As with 
all geologic processes , ore - forming processes have not been distributed 
evenly over the earth , and sc ientists mus t travel widely to study them . 

Foreign Policy 

Geoscientific factors have an impact on foreign pol icy . They do 
this whether the impacts are recognized or not , and it behooves the 
United S tates to evaluate them before they have critical consequences . 
Planning should cons ider worldwide resource availability and our 
competitive s tance . Geosc ientific cons iderations are important in 
regard to the Antarctic Treaty , the Law of the Sea , and the Nuclear 
Test Ban treaties . In addition , scientific research must precede 
international and national commitments pertaining to ac id rain , the 
disposal of hazardous wastes , and the allocation of s trategic minerals .  

The world ' s  people recognize that energy resources - - oil , gas , coal , 
and uranium- - are unequally distributed . At home too few real ize that 
the Uni ted S tates is now a "have -not" nation and that we import a 
substantial amount of our oil . The future welfare of the United States 
leans heavily on knowing where resources are , the s ize of the depos its , 
and what they can yield both now and through the improvement of 
technologies . But sound pol icy pos itions depend on sound sc ience and 
satisfactory inventories . One of the best ways to increase our 
knowledge of the world inventory of resources is to stimulate 
sc ientific exchange programs of many sorts and to participate in 
international sc ientific programs . 

HISTORICAL SUMMARY OF U . S .  GEOSCIENCE ACTIVITIES ABROAD 

Government Programs 

U . S .  geologists first had a maj or role in U . S .  government 
activities abroad during World War II . During the war years geologists 
carried out investigations of strategic minerals in many Latin American 
countries under a program sponsored by the Interdepartmental Committee 
on Sc ientific and Cultural Cooperation , coordinated by the Department 
of S tate and the Fore ign Economic Administration . U . S .  geologists 
partic ipated in terrain analyses , engineering studies , and hydrologic 
investigations to support military operations in both Europe and the 
Pac ific . Geologists were also used extens ively in the pos t - war 
occupation forces in Japan , South Korea , and the western Pac ific 
Is lands . 

In the 1950s and 1960s , geological activities were a maj or 
component of the U . S .  fore ign ass istance program . During these 
decades , U . S .  geologis ts helped to strengthen geosc ience agenc ies and 
programs in more than 70 countries . Concurrently , U . S . - funded 
geoscience act ivities became a s ignificant component of a number of 

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .

I n t e r n a t i o n a l  R o l e  o f  U . S .  G e o s c i e n c e
h t t p : / / w w w . n a p . e d u / c a t a l o g . p h p ? r e c o r d _ i d = 1 0 2 1 3

http://www.nap.edu/catalog.php?record_id=10213


55  

organizations , including the U . S .  Geological Survey (USGS ) , Bureau of  
Kines , National Science Foundation , and Smithsonian Institution . 

In some countries geological assistance and research programs 
during these years contributed directly toward the implementation of 
foreign policy ; for example , geological ass is tance to Indonesia , which 
was interrupted during the regime , was one of the first programs 
reactivated when a new government was installed . Also , USGS assistance 
in geological mapping and resources studies in Saudi Arabia , which was 
initiated in the 1950s , was , and continues to be , a significant element 
in U . S .  relations with the Saudi Ministry of Petroleum and Mineral 
Resources .  

In the 1970s , the role of geology in the U . S .  foreign assistance 
program declined substantially , owing to an AID policy of focus ing on 
agriculture and other sectors . This policy has placed the United 
States far behind other aid- giving countries in the s ize and scope of 
foreign geological activities , has made it difficult for developing 
countries to have access to U . S .  geological expertise and technology , 
and has resulted in a loss of U . S .  contacts and influence among the 
geological and resources community in most developing countries . This , 
in turn , has decreased the opportunities for U . S .  contractors and 
suppliers under the AID program . 

On the plus s ide , geological cooperation with other countries as an 
instrument of foreign policy initiatives became more widespread during 
this decade . Many intergovernmental science and technology agreements 
were negotiated to strengthen political relationships with other 
countries , including agreements with Brazil , China , Mexico , and 
Venezuela . These were supplemented by memoranda of understanding 
between U . S .  agencies and their counterparts . The USGS , for example , 
currently has nearly 50 agreements with other countries , as shown in 
Appendix J .  Unfortunately , no funding was spec ifically allocated for 
mos t  of these agreements : because of this , the level of cooperative 
activity has been minimal and continuity has been uncertain . A happy 
exception to this is the cooperative science and technology agreement 
with Spain , which does provide funds under an agreement covering the 
use of military bases in that country . Cooperative agreements with 
Egypt , India , Morocco ,  Pakistan , Poland , and Yugoslavia have in the 
past util ized U . S . - owned foreign currencies to meet operating costs in 
the cooperating countries , but these funds are now exhausted or in 
short supply . 

Through these four decades of changing policies toward geological 
ass istance and cooperation , the United States has maintained a modest 
resource attache ( regional resources officer) program in selected U . S .  
embass ies . This program was an outgrowth of the strategic mineral 
studies abroad during World War II . Initially it cons isted of a few 
professionals ass igned to U . S .  embass ies from the U . S .  Bureau of 
Kines . In 1975 , it was reorganized and enlarged , and foreign service 
officers were assigned as resources officers . Despite fluctuating 
support and frequent changes of staff , the program has generally been 
an effective mechanism for obtaining information about resources and 
programs in those countries that have resources officers , although 
there are limitations due to the fact that these officers are not 
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geoscience professionals . Currently there are regional resources 
officers in 10 U . S .  embass ies and des ignated resources reporters in 9 
other U . S .  embass ies . Perhaps the most s ignificant aspect of this 
program is that it reflects a recognition , within the Department of 
State , of the importance of earth resources - - along with geological and 
resources programs - - in U . S .  political relationships to other 
countries . However , the program is not , and never has been , adequate 
in scope and expertise to meet the U . S .  need for resources information 
in support of mineral policy and national security cons iderations . 

Although U . S .  policies of the 1970s toward use of geological 
programs have been continued with little change , two s ignificant trends 
related to international geology have emerged . The first is pos itive ; 
it involves increased support under the foreign assistance program for 
assistance in geologic and hydrologic hazard assessment , mitigation , 
and training . A number of regional and bilateral proj ects in 
earthquake monitoring and risk analysis have been developed , and a new 
program of geologic and hydrologic hazard training is now being 
developed j ointly by the USGS and AID , although no funds are currently 
allocated to it . 

In addi tion , the United S tates has participated during the 1970s 
and 1980s in the International Hydrological Program , an ongoing 
multinational attack on water development problems , involving both 
bas ic science and applied research , and has entered into a number of 
bilateral technical assistance programs in hydrology . 

The second trend is negative and concerns the decline of U . S .  
leadership in international applications of remote sens ing . This 
results from lack of sufficient official U . S .  interest and support for 
remote sens ing applications research , together with the uncertain 
future of U . S . - owned earth resources satellites and determined efforts 
by other countries to move into areas of research and training in 
remote sens ing technology that were previously dominated by the United 
S tates . The U . S .  role in remote sens ing will be further weakened if 
the earth resources satellites are exclus ively the property of private 
industry and access to the data becomes unduly expens ive or res tricted . 

Petroleum Activities 

During this same period ( i . e . , 1940 - 19 7 5 )  the international energy 
sector changed substantially in its overall composition and in its 
relationships to the hos t  countries in which it operates . Through the 
1940s , fore ign oil exploration and production were conducted by a 
relatively few maj or international companies under relatively s imple 
concession terms that covered both exploration and production and that 
allowed title to the oil to res ide with the operating company . The 
hos t  countries received their share in the form of royalties and taxes . 

During the 1950s and 1960s , a number of independent oil companies 
appeared on the international oil scene , resulting in brisk competition 
for concess ion areas and a greater variation in the concession terms 
negotiated . During the same period , a number of national oil companies 
were organized to represent the energy interes ts of various countries , 
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and with different yardsticks o n  what concession terms were 
acceptable . As a result , general ground rules changed during the 1960s 
and 1970s to present - day terms in which most  host governments stipulate 
a partnership or production sharing arrangement , with title to the oil 
produced res iding with the host government . 

Modern exploration agreements , particularly in developing 
countries , commonly require technical training of personnel of the hos t  
country in a l l  facets of the petroleum industry , and the trend is 
toward a larger and larger participation of nationals in the 
international oil scene . 

Minerals Industry Programs 

U . S .  investment in foreign exploration and mine development has 
been an important segment of our nation ' s industrial growth s ince the 
days of the original thirteen colonies . Dependence on foreign sources 
of minerals because of economic attractiveness , domestic shortages , or 
other more complex factors has resulted in continual involvement of 
U . S .  private groups with a variety of countries , commodities , and 
overseas organizations over the past 200 years . Although some fore ign 
programs have been prec ipitated by worldwide or local reactionary 
efforts , such as the flocking to western Australia in the 1970s nickel 
boom and the current keen competition for Canadian gold depos its , most 
exploration efforts have been des igned on an individual bas is , applying 
the unique , differential concepts that exploration groups perceive that 
they possess . 

In the past 40 years , investment in foreign exploration and depos i t  
development b y  domestic minerals organizations has varied with 
worldwide economical and political changes . Program emphas is has 
reacted to demand for particular minerals at the time and on proj ected 
requirements for spec ific time frames . This approach was evidenced by 
the exploration rush into uranium- rich provinces of Canada , Australia , 
and the United States in the 1950s through 1970s and the maj or emphasis  
on large - tonnage , enriched porphyry copper depos its in many regions of 
the world . Mos t  of these exploration and mining efforts were based on 
geoscience generated to a large extent by the interested parties , as 
rel iable available reports and maps were often inadequate . 

During the past two decades , there has been an increased 
involvement of private financial institutions in mineral deposit  
development throughout the world . Escalating capital costs , cyclical 
metal prices , and expanded control or proj ect development by host 
governments have compl icated the historical pos ition of private U . S .  
mining companies as the discoverers , developers , and financiers of most 
maj or ore bodies . This shift from the mining sector to  financial 
groups has resulted in the establishment of in-house capabilities by 
banks to evaluate critical technical factors in proposed minerals 
operations and engineering proj ects . Funding requirements often 
involve multimillion dollar transfers , and consequently , financial 
institutions must be comfortable that j ustification exists for such 
long - term commitments . 
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Geological data required to appraise an investment opportunity will 
vary with the proj ect and include bas ic information regarding 
geological settings and known mineral occurrences . A thorough review 
of existing data and discuss ions with knowledgeable individuals is 
followed by on- s i te vis its by technical representatives of the bank , 
such as geologists , engineers , and/or mineral economists . Consultants 
with particular expertise often supplement the bank ' s in-house 
capabilities . Many of the financ ing proposals involve developing Third 
World countries , and local geologic/mining consultants have proven to 
be essential contributors to proj ect evaluations . 

A growing number of U . S .  financial institutions have established 
internal personnel capable of evaluating mineral inves tment proj ects . 
"Money center banks " that currently have relatively large staffs 
specifically committed to mineral and energy appraisals include Bank of 
America , Bankers Trust , Chase Manhattan , Chemical , Citibank , 
Continental Illinois , First Chicago , Manufacturers Hanover ,  and Morgan 
( see Appendix F) . 

Bes ides these maj or banks , some smaller financial institutions 
maintain resource - oriented staffs . The actual number of professional 
personnel involved in minerals/energy groups are adj usted to 
accommodate an individual bank ' s needs over a particular period of 
time . Changing emphas is related to specific mineral and energy 
commodities results in periodic shifts in s taff s izes and direction , 
although the current trend is toward larger and more technically 
competent minerals/energy departments .  

This growing emphasis on internal review of mineral inves tment 
proposals is not restricted to domestic financial institutions . 
International lending agenc ies such as the World Bank , Inter -American 
Development Banks , and Overseas Private Investment Corporation ( OPIC) 
also employ experienced geosc ientists and individuals with a mineral 
background on permanent and part - time bases to provide evaluation and 
recommendations regarding intermittent mineral development proj ects . 
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Appendix D 

A MORE GLOBAL TECH VIEW 
by Eugene B .  Skolnikoff 

It is time we shed our parochial attitudes toward science and 
technology if we expect to remain the world ' s  foremost technological 
nation . That seems paradoxical , but in fact , the spread of competence 
in sc ience and technology now requires different attitudes toward 
international cooperation and interaction with others than are 
reflected in our current policies . 

We have come to assume that the long postwar dominance of the 
United States in science and technology is a natural consequence of our 
bas ic intelligence , or ingenuity , or unique economic system , or other 
flattering characteristic . Ironically , we continue to hold that view 
even while in some arenas we wonder how to confront the technological 
competition from abroad , and particularly from Japan . Policies and 
programs of the government , notably those involving control of export 
of technology , are debated as though other nations can do little in 
science and technology unless  they learn it from us . 

In fact , the situation is different . Although the U . S .  still has 
the broadest and deepest capability in science and technology we now 
face at least equal competition in most fields , and are in danger of 
falling behind in many . Nor is this new . The rise in competence in 
Europe , Japan , and the Soviet Union has been evident for years . 

The U . S .  is poorly placed to do what other countries have long 
s ince learned is necessary : tapping the knowledge and experience of 
other countries through cooperative proj ects , student exchanges ,  
science attaches , and s imilar measures , as a complement to domestic 
research and development (R&D) . Many countries have large cadres 
deployed in the U . S .  and elsewhere , primarily to stay abreast of 
rapidly moving technical fields . Funds for travel and s tudy abroad for 
scientists and engineers are assumed by other countries to be natural 
components of R&D pol icy . International indus trial cooperation and 
interaction are actively stimulated and supported . 

This article is reprinted by permiss ion of the author from Ih&_ 
Cbristian Science Monitor (March 8 ,  1984 ) . Eugene B .  Skolnikoff is 
director of the Center for International Studies and a political 
sc ience professor at the Massachusetts Institute of Technology , 
Cambridge , Massachusetts . 
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In the U . S . , policies are almost reversed . Many programs for 
international cooperation in sc ience and technology with industrial ized 
nations that did exist before 1981 were canceled by this administration 
( in some cases rais ing questions of bad faith) . International travel 
for sc ientists and engineers has been cut out or placed under even more 
scrutiny than normal in a government that tends to be prudishly 
skeptical of foreign travel by those not assoc iated wi th a fore ign 
affairs agency . 

In broader , but related , areas the adminis tration has advocated 
cuts in the Fulbright exchange program , while concern in the government 
for the serious deficienc ies in education and research in fore ign 
languages and international affairs continues to be negl igible . 

This is not only a result of Reagan adminis tration polic ies , 
although it has made the s i tuation measurably worse . The previous 
administration attempted to build more international programs in 
sc ience and technology but with only limited success , and with no 
las ting effect on the deeper problem of attitudes in the government or 
the Congress . 

Moreover , it is not only a problem for the government . Previous 
assumptions of the value of serious study and res idence abroad as 
preparation for profess ional careers in science and engineering have 
given way to concern over early advancement , immediate economic return , 
and j ob security . Apparently there is also reduced interest in the 
cultural or intellectual rewards o f  foreign study . 

Industry is often better attuned to the importance of foreign 
developments , but it is only the larger , experienced companies that are 
normally in a pos ition to monitor and interact with foreign 
laboratories and industry and to realize that effective competition 
with equals requires more rather than less interaction . Medium - s ize 
and small companies in mos t fields - - those that are so critical to 
innovation in high technology - - can rarely do that on their own . Even 
large companies are too often naive and ill - informed about the 
structure and operation of the scientific and technological enterprise 
in other countries . The much -vaunted American business school gives 
surpris ingly little attention to preparing bus iness leaders for 
partic ipation in an international environment . 

For all the rhetoric about America ' s  role in the world , the country 
is narrow in its pol icy for support of science and technology . 

International interactions of all kinds should be a necessary part 
of  a s trong policy for science and technology , not seen either as 
irrelevant or as a threat . The costs of the current attitudes may not 
have been of great importance in the pas t . In the new environment of 
high - qual ity and aggress ive technological competence in other nations , 
the costs are likely to be very high indeed . 
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Appendix E 

STATEMENT ON SCIENCE IN THE INIERNATIONAL SWING 
AS ADOPTED BY THE NATIONAL SCIENCE BOARD 

AT ITS 238TH MEETING ON SEPTEMBER 16 - 17 .  1982 

The United States is at a critical point in its international 
scientific relationships : 

• American scientists no longer lead in every field of science 
and U . S .  industry is s ignificantly challenged in many areas of 
technology . 

• The global nature of many scientific problems , the resolution 
of which may s ignificantly influence the future well -being of U . S .  
soc iety , requires increased international cooperation and a coherent 
approach for successful study . 

• The increased scale and complexity of many modern scientific 
proj ects requires facilities and operations whose costs strongly 
sugges t  the utility of international coordination , sharing and , in some 
cases , cooperative funding . 

• Foreign policy cons iderations play an increasingly important 
role in the conduct of international scientific activities . 

• Sc ience and technology are becoming increas ingly 
interdependent , and the national security impl ications of technology 
transfer have led to increased discuss ion of the need for additional 
controls on the international scientific communication proces s  itself . 

In view of the importance of these issues and their potential 
impact on the overall health of U . S .  science , the National Science 
Board has addressed the broad topic of " Science in the International 
Setting . " This s tatement expresses the Board ' s present policy and 
consolidates and extends a number of past Board actions on this 
subj ect . 

IMPORTANCE OF INTERNATIONAL SCIENTIFIC COOPERATION 

Scientific interaction at the international level is  an essential 
element in the continued vitality of science . Historically , the Nation 
has profited greatly from its pos itive stance of encouraging 
outstanding scientists from throughout the world to be aware of and 
partic ipate in our sc ientific activities and encouraging U . S .  

6 1  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .

I n t e r n a t i o n a l  R o l e  o f  U . S .  G e o s c i e n c e
h t t p : / / w w w . n a p . e d u / c a t a l o g . p h p ? r e c o r d _ i d = 1 0 2 1 3

http://www.nap.edu/catalog.php?record_id=10213


62 

sc ientists to travel and interact closely wi th sc ientific proj ects in 
other nations . 

There are certain fields in which international cooperation and 
access are essential to the effective conduct of research because the 
sc ientific questions being addressed are inherently global in nature . 
Examples include research related to climatology , oceanography , space 
appl ications , health , population and resource s tudies , ac id rain , 
carbon dioxide buildup and heating of the atmosphere . Many of these 
issues are of serious concern to the future well -being of our citizens , 
as well as to those of other nations . Many disc iplines , such as plant 
sciences , anthropology , and the geophys ical sciences , require access to 
sc ientific s i tes in foreign areas . 

The cos t , scale , and complexity of scientific facilities in many 
disciplines , such as high energy physics and astronomy , provide strong 
incentives for nations to share in the planning , financing , and use of 
such facil ities . 

The value of international sc ientific cooperation is by no means 
limited to the use of large fac ilities . Individual scientists in 
spec ialized fields often find international collaborative efforts to be 
of signal importance in facilitating the advancement of their fields . 

SCIENTIFIC COOPERATION WITH VARIOUS NATIONS 

The obj ective of maintaining the vigor of the U . S .  research effort 
requires a broad , world-wide program of cooperation with outstanding 
sc ientists in many nations . 

Cooperation with the industrial ized democracies , such as OECD 
members and our NATO allies , is clearly of great value to the economic 
well -be ing and indus trial capability of our own Nation as well  as 
the irs . These nations enj oy comparable levels of technical 
sophistication and the potential for sharing advanced , costly 
facilities . S ince opportunities for interaction with these countries 
are readily available , the greatest  latitude should be given to 
individual cooperation and exchanges independent of formal bilateral 
programs . However , the NSF should continue to partic ipate in selected 
intergovernmental agreements that serve identifiable useful functions . 

Developing countries , many of which have a corps of highly 
qualified sc ientists , also offer significant opportunities for 
sc ientific cooperation , including unique possibil ities for access to 
scientifically important territories and environments .  Moreover , 
international sc ientific cooperation may offer economic , diplomatic and 
other pol icy benefits going beyond the immediate needs and interests of 
science per se . With many of these countries , bilateral agreements , 
including the provis ion for support and maintenance of  continuity , are 
required to ensure the success of collaborative sc ientific activities . 
S ince direct contac t between the involved sc ientists is essential to 
ensure the effectiveness of the programs , the U . S .  should continue to 
encourage an emphas is in its b ilateral agreements on such 
scientis t - to - sc ientist cooperation . 

There is also evidence of benefit for U . S .  science from contacts 
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with sc ientists from communist countries . Opportunities for individual 
scientific cooperation , even in the presence of strained political 
relationships , keep open channels for communication and can lay 
foundations for enhanced cooperation should conditions become more 
propitious in the future . Exchanges with communist countries should be 
conducted so that commensurate benefits flow to both sides . 

The levels of sc ientific activity with these three classes of 
nations will vary in time as sc ientific opportunities change and in 
reflection of the evolution of our foreign relations . At any given 
time , these levels will reflect a balance between needs and 
opportunities for American science and the goals and requirements of 
foreign policy and national security .  

The Board concludes that because the international dimens ion is 
intrins ic to the nature of scientific research and because of the 
Foundation ' s role in the support of the Nation ' s foreign policy , the 
Director of the Foundation must play a s ignificant role , in 
collaboration with the Department of S tate and the Executive Office of 
the Pres ident , in the development and implementation of the 
international sc ience policy of the United States . 

The Board strongly supports the Director in that very important 
dimens ion of his respons ibilities . So that the Board can take these 
policy cons iderations fully into account in its planning , the Board 
must keep abreast of international initiatives and U . S .  foreign policy 
obj ectives that should be cons idered in formulating the Foundation ' s 
priorities and budget .  

MODALITIES FOR FACILITATING INTERNATIONAL SCIENTIFIC COOPERATION 

Agenc ies such as the NSF ,  as well as univers ities and 
nongovernmental profess ional scientific organizations , will each have 
unique and important contributions to make toward the success of 
cooperative international scientific activities . The Foundation , by 
virtue of its fundamental and broad-based scientific program ,  should 
take the initiative , in cooperation with the Department of State and 
other agenc ies as appropriate , to bring together potential 
international partners to accomplish the necessary planning and 
implementation for international sharing or collaboration in 
fundamental sc ience and engineering research . 

Under the auspices of the International Counc il of Scientific 
Unions , a number of multilateral sc ientific programs have been 
successfully carried out , often with the cooperation and assistance of 
intergovernmental organizations and member governments . The 
International Geophys ical Year program ( the 25th anniversary of which 
is being commemorated now) has offered a useful paradigm for subsequent 
efforts in the atmospheric , geophys ical and ocean regimes . The 
foundation should use such mul tilateral channels when attractive 
opportunities arise . 

The role of the National Academy of Sciences (NAS , NAE , IOK) as a 
congressionally chartered , yet private organization has enabled it to 
relate to many nongovernmental institutions throughout the United 
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States in cooperating with other countries . This is a source of 
s trength of which the Foundation should take full advantage . The 
National Academy has an especially s ignificant role to play in 
fac ili tating international sc ientific cooperation , both by virtue of 
serving as the U . S .  representative in connection with various 
nongovernmental international scientific organizations , and through 
bonds of cooperation with s imilar academies in other countries . 

INTERNATIONAL SCIENTIFIC COMMUNICATION 

Maintenance of a strong technological pos ition is central to our 
national security and to our economic and commercial vital ity . 
Technology leadership depends on a creative and vigorous science and 
engineering base which , in turn , benefits greatly from an effective 
international exchange of scientific and engineering information . 
Opportunities for exchange of novel ideas and rapid ass imilation of new 
research results provided by contacts and conferences have long been 
important to the progress of sc ience . These exchanges have served the 
Nation well in terms of contributing to rapid advances in bas ic 
research , innovation , application of research results , and development 
of s tate - of- the - art technology . 

Fore ign s tudents , teachers , and researchers working on American 
campuses are also an important resource , both for our univers ities and 
ultimately for our industry ' s  success in foreign markets . As a result 
of the advanced s tate of development of the U . S .  sc ientific enterprise , 
the U . S .  has been particularly effic ient in absorbing , unders tanding , 
and extending new ideas from all sources , foreign and domestic ; and 
this in itself is becoming an increas ingly vital component of the 
success of U . S .  sc ience and its contributions to technology and 
indus trial s trength . 

Advances in scientific knowledge are usually incremental and 
interdependent . They are facilitated by knowledge of other scientists ' 
successes and failures , and by the critic ism of one ' s peers - - that is , 
by open discussion .  Openness  on the campuses of American colleges and 
univers ities is particularly central ; for it is there that new research 
directions are frequently conceived , and there that the next generation 
of sc ientists is trained . Res trictions which diminish that openness  
are likely to  have serious costs to  science and , ultimately , to 
national security . Such costs should be carefully cons idered in all 
dimens ions before implementing any actions that would compromise the 
traditional open environment that has served us so well in the pas t . 

In those spec ial instances where univers ities choose to undertake 
proprietary or clas s ified work , they may have to accept constraints on 
communication . 

CONCLUDING STATEMENT 

The nature of sc ience requires that its international dimens ion be 
cons idered an organic aspect of the sc ientific enterprise . This 
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dimens ion must be actively provided for in all Foundation programs , 
from education and fellowships to the various disciplinary efforts in 
the natural sciences , social sciences ,  and engineering . Planning for 
new facilities and the setting of priorities for maj or scientific 
investigations and programs should be carried out with the full 
recognition of the priorities of other countries and in an environment 
which encourages complementarity or planned supplementation , cost 
sharing , and coherence of the various efforts of cooperating 
countries . National Science Foundation organization and management 
procedures should reflect these principles . 

The Board will continue its analys is of the subj ect of " Sc ience in 
the International Setting" in connection with the preparation of the 
S ixteenth Board Report of this same title . 
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Appendix F 

LETTER TO G . A .  BABBER LISTING BANKS WITH 
INIERESTS IN FQREIGN MINEBALS 

Mr . G . A .  Barber 
Anaconda Minerals Company 
Box 5 300 
Denver , CO 80217 

Dear Art : 

July 25 , 1983  

Responding , finally to  your request for comments concerning the 
National Academy of Sc iences Committee on United S tates awareness  of 
international geological developments , I would s tart by saying that the 
s o - called "money center banks " that have the ir own profess ional s taffs 
keep fairly well up to date on international developments because so 
many of the new mining proj ects now under way are located overseas . 

Tabulated below is a fairly complete list of the maj or , and minor , 
U . S .  Banks which have organized minerals inves tment appraisal groups : 

Majors 
Bank of America 
Bankers Trust 
Chase Manhattan 
Chemical 
Citibank 
Continental Illinois 
First Chicago 
Manufacturers Hanover 
Morgan 

Others 
Colorado National 
Crocker 
First Bank of Minneapolis 
First City of Houston 
First Dallas 
Irving Trust 
Marine Midland 
Bank of New York 
Northwestern National 
Security Pac ific 

In addition , several international banks , such as National 
Wes tminister and Lloyds , have U . S .  based mining groups . The Canadian 
banks are well staffed technically and only an hour away . 

Chemical Bank has approximately 145 people in its Energy and 
Minerals Group . It is difficult to compare the s ize of our effort with 
others because many other banks are not organized on indus try lines . 
Many use geographical or other organizational criteria and the absolute 
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numbers are difficult to  estimate . Consultants are routinely used by 
all Banks and in certain types of asset based lending outs ide 
consultants reports make up an integral part of the documentation . 

In a s imilar ve in , fore ign sources are commonly used as technical 
sources .  Chemical Bank , for instance , has Energy and Mineral people in 
Hous ton , Denver , Calgary , London , Paris , S ingapore , Hong Kong , and 
Sydney , in addition to New York . With this network of offices we can 
effectively gather fore ign source information . 

The tremendous use in capital costs for natural resource proj ects 
has neces s itated a corresponding rise in the degree of study of the 
various aspects of the proj ect . Once the bas ics are understood , then 
the proj ect review can take place . Bas ically , this process  focuses on 
the net present value of the cash flow and the abil ity of the proj ect 
to provide that cash flow . 

Your final question regarding the World Bank is too far out of my 
world for me to give you anything meaningful . I hope these comments 
are helpful and don ' t hes itate to call if you need clarification . 

Bes t  regards . 

S incerely , 

Will iam L .  Cameron 
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Appendix G 

MINERALS INDUSIRY STATQS REPORT 
by G . A .  Barber 

A summary of the s tatus of the U . S .  minerals industry ' s  background 
on global and international geology can be addressed in three parts : 

• Minerals Indus try Current Inte rnational Geology Data Base 
• International Geology Data Base Defic ienc ies  
• Recommendations 

MINERALS INDUSTRY CURRENT INTERNATIONAL GEOLOGY DATA BASE 

Critical data regarding geology and mineral resources are acquired 
by the dome stic minerals industry from both internal and outs ide 
sources .  The term " data" refers to information including broad 
geologic concepts , ore depos i t  genesis , mineral commodi ty 
concentrat ions , resources ,  and reserves ; mineral exploration ; and 
exploration techniques . These  subj ects represent the princ ipal 
interests of mineral exploration groups . 

Internal data sources vary with the organization , and inc lude one 
or more of the following : 

• Exploration/Scouting Offices 
• Mine Operation Staffs 
• Corporate Planning Uni ts 
• Sales Office s 
• Affil iated/Subs idiary Company Contacts 

Source s of information outside company organizations are more 
extens ive , and inc lude : 

• Federal , s tate , and local government agencies , such as U . S .  
Geological Survey and U . S .  Bureau of Mines 

• Academic ins t i tutions , through theses , re search , and 
facul ty/s tudent consultants 

Note : Report was completed on June 24 , 1983 . 
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• Private consultants 
• Technical meetings , field trips , etc . 
• Librar ies 
• Data banks 
• Financ ial ins t i tutions 
• Mine/Proj ects vis i ts 
• Fore ign sources , including publ ications , news services , and 

government agenc ies . 

Examples of available publ ications and the broad range of 
geology - related meetings are attached .  

INTERNATIONAL GEOLOGY DATA BASE DEFICIENCIES 

There are five principal concerns with respect to the dis semination 
of global/international geologic data within the U . S .  minerals 
indus try : 

• Time l iness  in publishing announcements/descriptions of 
s i gnificant world-wide geologic events , concepts , e tc . 

• Ver ification of reported data accuracy . 
• Incomple te data , particularly from COMECON countries and 

Third World nat ions . 
• Lack of a common depos i tory for international data . 
• Dis tribution of pert inent geologic data to the U . S .  public , 

as i t  relates to the general welfare of the nation , e i ther direc tly or 
through news media . 

RECOMMENDATIONS 

These de ficienc ies could be rectified by es tablishing a central 
depos i tory and distribution center within an exis t ing , or 
to -be - es tabl i shed , U . S .  agency with respons ibi l i ty for : 

• Maintaining a continual exchange of pertinent 
geologic/mineral resource data with corresponding information sources 
in other countries through publ icat ions , correspondence , telex , 
te lephone , personal vis its , etc . 

• Screening and apprais ing data . 
• Promptly distribut ing pert inent reports to government , 

academic ,  private indus try , and news media groups , with interpre t ive 
comments regarding the potential impact  of particular geologic 
events/concepts/stat i s t ics on the U . S .  public . 

• As s i s t ing in organiz ing re liable geologic data sources in 
other countr ies . 

One of the bas ic problems that the U . S .  minerals indus try faces in 
contribut ing to a geo logic data base is the perce ived proprie tary 
nature of some resource information . I f  a neutral depos i tory did 
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exi s t , arrangements could be made for appropriate screening to 
avo idinclus ion of s ens itive information which a suppl ier wished to 
wi thhold from general distribution . S ince geology is cons idered to be 
a "pure science , "  mos t  pertinent international geologic data should be 
avai lable without infr inging on a company ' s  concern regarding the 
competitive edge . 

There are a number of options as to which U . S .  agency should assume 
this  respons ib i l i ty .  Thes e  include the designation of a new uni t  
within the proposed Department of International Trade and Industry 
which is  expected to be es tablished in the near future . The data 
accumulation/di stribut ion center might be included within the existing 
U . S .  Bureau of Mines or U . S .  Geological Survey organizations . An 
inventory of proces s ing capab i l ities in the se agenc ies could be made 
immediately in preparation for recommending a depos i tory . 

The s tatus of the geologic/mineral resource data base in the U . S .  
is  embarras s ing when one reviews publ ications , organizational charts , 
and reported capabil ities of the numerous active agenc ies throughout 
the world , such as France ' s  B . R . G . M . , Atomic Energy Commi s s ion ,  and 
Uranium Research Center . Other maj or data sources exi s t  in Wes t  
Germany , England , Aus tral ia , and Canada . We obvious ly have a long way 
to go to catch up with these counterparts . 
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Appendix H 

A PARIIAL SURVEY OF PRODUCTION AND AVAILABILITY 
OF FOREIGN GEOSCIENCE MAPS 

Comp iled by D . M .  Curtis 

1 .  Who produces  maps ( o ther than agenc ies of fore ign governments ) 

� 
U . S .  or Bilateral/multilateral funding (USGS funded by other 
agenc ies ) :  
Saudi Arab ia - 7 7 %  of to tal USGS international funding in 1982 

( $1 7 . 7  mill ion) 
Circum- Pac i fic Map proj ect (non- government and multi lateral ) 
International S tratigic Mineral Inventory 
DOS Trade and Development Program- - for 4 s trategic minerals 

( Philipp ines , Peru , Morocco ) (Maps?  $$$? ) 
DOS/AID Technical Ass istance Programs 

Remote sens ing for mapp ing : Egypt , Kenya , Bol ivia 
Fos s i l  fuels and geothermal : Morocco , Bangladesh , Pakis tan ,  

Jordan , Malawi , Cos ta Rica , Senegal 
South Pac ific Hydrocarbon Resource Investigation (j o int 

USGS/DOS/AID)  
Eas t Afr ica Regional Remote Sens ing Center 
Util ization Grants Program us ing Landsat data ( for resource 

mapp ing , etc . ) : Bol ivia , Chile , Phil ipp ines 
NASA : sate l l i te mapp ing programs in global geodynamics 

( gravity , magne tic maps soon) 
DOD : Defense Mapp ing Agency (no information) 
Circum- Pac ific Map Proj ect of Circum - Pac i fic Counc i l  for Energy 
and Minerals , CCOP ( Coordinat ing Committee for Offshore 
Prospect ing) : maps published by AAPG 

Other governmental and non- governmental agenc ies are engaged in 
making var ious types of  geological maps , some of  which include 
fore ign areas 

Note : Landsat data are be ing used for geological mapp ing in many 
countries , such as Phil ipp ines , Egypt , Pakis tan ,  Sudan , Swaz iland , 
Syria , Thailand , Tunis ia , Zaire . Maps for deve lop ing countries have 
l imited availab i l i ty because these countries have problems in 
comp i l ing ,  edi ting , and publishing . 
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Fore i&n ( international funding and/or adminis tration by 
international agency) 

CGMW - Commiss ion for Geological Map of the World ( lUGS ; 
supported by BRGM ; marketed by AAPG ) 

ESCAP - Economic and Sc ientific Commiss ion for As ia and the 
Pac ific (UN)  

S EATAR - S tudies of SE As ia Tec tonics and Resources ( CCOP 
and ESCAP ) 

IOC - Intergovernmental Oceanographic Commiss ion ( lUGS ?  ICSU? ? ) 
Commi ttee for General Bathymetric Chart of the Oceans 
( GEBCO) ; Central Edi torial Board oversees preparation and 
publ ication of Geological/Geophys ical Atlases of the Atlant ic 
and Pac ific Oceans by USSR . Products expected beginning 
1984 . 

IGCP - International Geological Correlation Programme ( lUGS and 
UNESCO) ; currently 15 IGCP proj ects (worldwide ) wil l  have 
maps as a produc t . S ignificant among these is  #32 , 
S trat igraphic Correlations between Bas ins of the ESCAP 
Region , which has already produced 3 volumes of the ESCAP 
Atlas of S tratigraphy and 12 map atlas sheets of  sedimentary 
bas ins of the ESCAP region . 

UNESCO proj ects for regional development ( i . e . , Africa Proj ect ; 
pos s ibly more ) 

International As soc iation of Hydrogeologis ts - workshop on 
hydrogeological maps of SE As ia (Do they make maps or comp ile 
l ists? ) 

ICL (Lithosphere proj ect)  will produce maps? 
Oceanographic Insti tut ions and geological ins titutes worldwide 

DSDP - !POD 
2 .  Where are they? - Collections 

North America 
U . S .  Geological Survey - has extens ive collec t ions of geological 

maps , worldwide 
Library of Congress , Geography and Map Divis ion - has large s t  

map collection i n  the world ; domes tic and fore ign ( except 
USSR) ; 3 . 7  mill ion maps ; 44 , 000 atlases ; 8 , 000 re ference 
works , 50 , 000 maps , and 800 atlases added annually ; DOS 
fore ign maps* are acquired by exchange or purchase collect ion 
includes extens ive holdings of geological maps 

Geological Survey of Canada 
Also maj or univers ity l ibraries , indus try l ibraries , GSA , etc . 

Overseas 
BRGM ( Bureau de Recherche Geologique et  Minieres )  Paris 
IGME ( Ins t i tuto Geologico y Minero de Espana) Madrid 
Bundesans talt fur Geowissenschaften und Rohs tofte -

Germany- Hanover and/or Forschungsgeme inschaft . . . .  Bonn? 

*DOS , through its Interagency Map and Publ ication Acquis it ion 
Program collects about 60 , 000 fore ign maps per year - about 10% 
geological . These are eventual ly depos ited in the Library of Congress . 
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USSR 
Ins titute of Geological Sc iences U . K .  - London 
CIFEG ( Center for Training and Exchanges in the Geosciences )  

Paris - cartographic l ibrary has been deve loped as part of 
the center 

Other national collections in industry and univers i ty l ibraries ; 
and other ins t i tutes ; e tc . 

CGMW ( Commis s ion for Geologic Map of the World) Paris , BRGM 
3 .  Means of locatin& and &ettin& access ( references ,  data banks ) 

GEOREF/BRGM ( automated data bases be ing merged) 
IGME ( automated data base ) 
Library of Congres s  ( automated data base from 1968 ; older 
holdings readily accessed manually) 
B ibl iographies ; directories ; l i s ts 

� Catalogue ( of publ ications resul ting from IGCP proj ects 
through 1979 , many of which are maps ; new Catalogue in 
preparation) 
� - l i s t  of available maps from BRGM or AAPG 
Circum-Pac ific Map Project - list  of available maps from AAPG 
Dederick Court & Co . - geological references (maps and 
bibl iographies summarized through 1980)  
GEOTIMES & EPI SODES - l is t ing of recently published maps 
Hall Bibl iographic Guides to Maps and Atlases ( annual )  ( also 
includes maps in non-map sources ) 

Carrington & Stephenson Directory of Map Collections in U . S .  and 
Canada 

[ Note : International Directory is expected in 1984 ] 
Telber& Book Co . ( fore i gn maps ; catalogue available ) 

4 .  Examples of ongoing foreign initiatives with map products 
USSR - Tectonic map of  the world 

Atlas of Geology/Geophys ics of Atlantic and Paci fic Oceans 
Japan - Revolving fund for mineral explorat ion ; now part of 

UNDP ; mineral maps 
Canada - Internat ional Development Research Center - work 

includes geological mapp ing in develop ing countr ies 
UK - Ins t i tute of Geological Sciences 

$ 5  mill ion mapp ing program in Bol ivia 
$ 2  mill ion mapp ing program in Pakis tan 

France - BRGM and IFP and French Nat ional Petroleum Co . do 
mapp ing in many parts of the world ; many b i lateral agreements .  

No te : Board on Earth Sc iences Committee on S tatus of  Geologic Mapp ing 
in U . S .  does not cover fore ign map collections . 
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Appendix I 

STATEMENT OF WILLIAM P. PENDLEY. DEPUTY ASSISTANT 
SECRETARY- -ENERGY AND MINERALS 

DEPARTMENT OF IHE INIERIOR 
BEFORE IHE COHHITIEE ON SCIENCE AND TECHNOLOGY 

JYLY 28 . 19 81 

Mr . Chairman and members of the committee : It is a pleasure to 
appear before you today to discuss the implementation of P . L . 9 6 - 479 , 
the "National Mater ials and Mineral s Pol icy , Research and Development 
Act of 1980 . " The 1980 Act sets this  nation on a new and s tronger 
course in the development of its minerals pol icy . Its  provis ions wil l  
help broaden and deepen our knowledge o f  minerals and materials ,  better 
coordinate mineral policy development with the organizations and 
agenc ies of  the Execut ive Branch , and will provide greater awarenes s  of  
the fundamental role minerals and materials play in  the development of  
a vigorous economy and s trong national defense . This  committee should 
be commended for the lead role it took during the las t sess ion of 
Congress to make this  legislation a real i ty . I wish to particularly 
compl iment you , Mr . Chairman , for your perseverance and personal effort 
in the speedy and time ly enac tment of thi s  legis lation . 

I think the record is  clear that the 1980 Act has the s trong 
support of this  Admini s tration . The development of a comprehens ive 
s trate gic mater ial pol icy is one of the chief tasks and maj or 
challenges the Pre s ident has placed before his Adminis tration . We are 
working hard and , I bel ieve , successfully in carrying out the mandate 
of the new law .  Allow me firs t to describe the act ions we have taken 
within the Department of the Interior to carry out our respons ib ilities 
under the Ac t .  Then I would like to briefly describe the coordination 
of other related act ivit ies called for in the law that are be ing 
carr ied out elsewhere in the Executive Branch . 

The 1980 law requires the Secre tary of the Interior to do three 
things : firs t , to improve the capac i ty of the Bureau of Mines to assess 
international minerals supplies ; second , to increase the level of 
mining and metallurgy research by the Bureau in critical and s trategic 
minerals ; and third , to improve the availab i l i ty and analys is of 
mineral data in Federal land use dec is ion making . A report on our 
ac tions in carrying out these respons ibi l i ties is due to the Congres s  
by Oc tober 21  of this year . 

Firs t , to improve the Bureau ' s capac i ty to assess international 
minerals suppl ies , we are s trongly supporting the Bureau ' s  efforts to 
evaluate mineral properties located throughout the world and to develop 
worldwide supp ly availab i l i ty curves based on mineral property 
evaluations . The worldwide engineering and cos t evaluations of all 
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maj or mineral properties for the 2 3  mos t  critical mineral commodities 
wil l  be completed by the end of FY 1983  and worldwide supply 
availab i l i ty curves based on these data should be completed by FY 
1984 . To improve the analys is of some fore ign and domestic mineral 
data , we have proposed in the FY 1982 budget request  that a mineral 
pol icy analys is office be established within the Bureau . This new 
office will be the focal point within the Bureau for address ing mineral 
pol icy issues and will serve as a mechanism for j oint analyt ical 
efforts with other agenc ies . In addition , the Department ini tiated a 
review by the Office of Mineral and Pol icy Research Analys is  regarding 
the various mineral data sys tems now in use in an attemp t to ensure 
compatib i l i ty and utility and reduce dupl ication . Final ly , the Bureau 
is now inventorying all mineral data sys tems within the Executive 
Branch , and is identifying the location , the currency , and the 
relevancy of the data sys tems for pol icy related analys is  and 
dec is ion-making . An interagency Minerals Informat ion Coordinating 
Committee , chaired by the Bureau , is now carrying out this task . 

To fulfill the second requirement of the Act to increase the leve l 
of research related to critical and s trategic minerals , we have revised 
the Bureau ' s 1982 budget request and moved $8 . 3  mill ion from 
environmental ly oriented research to other s tudies more directly 
related to improved recovery of and substitution for critical and 
strategic minerals .  While operating under the very tight res traints 
neces s i tated by the need to curtail Federal spending general ly , this  
re - direction of research will  enable the Bureau to  perform additional 
research involving the recovery of cobal t , chromium , manganese , nickel , 
z inc , t in ,  and t i tanium from domestic resources , and involving the 
development of substitutes for those materials that are , for the mos t  
part , imported . 

Third , to improve the availab i l i ty and analys is of mineral data in 
Federal land use dec is ion-making , Secre tary Watt  has direc ted the 
Department to take the steps necessary to improve dec i s ion-making 
relat ive to the util ization of our nat ion ' s lands . Adequate minerals 
informat ion for balanced land use dec is ions , as es sential as it is , is 
the mos t  di fficult part of the land planning process .  The very his tory 
of mining is that new mineral depos its are often found where we had no 
previous hint of the ir exis tence . Discovery is  often made only after 
repeated exploration efforts , some times spanning many years . While we 
can identify some areas of potent ial , we are never 100 percent sure . 
We s imply do not know nor wi ll we eve r completely know where all of  our 
mineral depos i ts l ie . Ne ither can we eas ily predict the technological 
and economical - - and some times political - - circums tances that make 
mineral depos its mineable . 

Ironically , because mos t  of our knowledge on the mineral character 
of pub l ic lands is largely the resul t of explorat ion and mining by the 
pr ivate sec tor , the availability of new information becomes a factor of 
dec i s ions that affect the private sector ' s  acces s ib i l i ty to such lands . 

A maj or s tep in the right direct ion , I be lieve , wi ll be to 
re - examine the re spons ib i l i ty of government as to its  management of the 
public lands to as sure that minerals rece ive proper cons ideration . 
This proces s  is now under way at Department of the Interior . 
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As I hope you can de tect ,  Mr . Chairman , the Department of the 
Interior has made maj or progress  in implement ing the 1980 
law- - part icularly when one cons iders the s tart-up t ime involved in the 
change of adminis trat ions . Our work is far from complete in carrying 
out the letter of  the new law , but I believe we have demons trated a 
comp l iance with the spirit of that law .  

I n  addition t o  these efforts wi thin the Department and related 
ac t ivi ties mandated by the law for other agenc ies , the Cab inet Counc il  
of Natural Resources and the Environment has been given the 
respons ib i l i ty for formulating a National Materials Pol icy by the 
Pre s ident . In carrying out this  respons ib i l i ty ,  the Counc il has 
es tabl ished a S trategic Materials Pol icy Working Group , I have the 
p r ivilege to chair . The working group contains participants from 
e ighteen di fferent agenc ies and organizations and has divided its tasks 
into eight separate issue areas . One of the e ight issue areas deals 
spec i fically with compliance with the provis ions of the 1980 Act and 
coordination of  the various ac tions called for by the law .  The other 
seven is sue areas under study by the working group , related directly to 
the 1980 Ac t ,  and are thus an essent ial part of our response . 

Mr . Trimble : I am Mr . Tr imble from the Department of De fense . I 
have a prepared s tatement which I would l ike to enter into the record . 
Before commenc ing , I would make the observation that the Department of 
De fense generally does not buy bas ic raw materials . Rather , we do buy 
the finished product , many of which are extremely important to the 
de fense of the country . We have a very high regard for the critical ity 
of this matter of the shortage of materials and minerals .  To support 
the important obj ective that has been set forth to improve our posture 
regarding materials and minerals ,  the Department of Defense is 
enthus ias t ically ful fill ing its respons ib ilities under the act of 1980 . 

The fol lowing are actions that we have taken or are taking . One , we 
have es tablished a Department of Defense ( DOD) team of senior 
profess ionals who are as signed to our indus tr ial resources and our 
research and development offices to assume the respons ibil i ty of all 
tasks required to meet  both the sp irit and letter of the law .  This 
team is  working closely with the Departments of Interior , Commerce , and 
S tate , the Central Intell igence Agency , Nat ional Secur i ty Agency , and 
Federal Emergency Management Agency to ensure that we have a 
coordinated Government -wide plan for the resolution of problems 
relating to minerals and mate rials . They are also working with the 
White House Counc il on Natural Resources and Environment in an effort 
to deve lop a unified pos ition under Public Law 96 - 479 . 

Two , we have tasked the Institute for Defense Analys is , a local 
not - for- profit s tudyhouse that works almost exclus ively for the 
Department of De fense , to provide us with informat ion on which we can 
as sess  our need for minerals ,  materials . We have asked for research 
and deve lopment , in which we can deve lop appraisals for pol icy options . 

Three , we have renewed and updated the charter and obj ectives of 
the Interagency Materials Availability S teering Commi ttee which was 
es tab l i shed in 1974 . 

Four , we are asse s s ing , wi th the as sis tance of the mil i tary 
departments ,  the impact  of import dependency on specific weapon 
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systems , subsystems , intermediate products , and s tructures .  
Five , we have completed a proposed DOD -wide research and 

development plan for satisfying DOD critical and s trategic materials 
requirements .  This plan proposes a long- range Department of 
Defense -wide material substitute research and development program to 
assess our mos t  critical needs . This plan is currently under review by 
the Joint Chiefs of S taff and will be reviewed by the Interagency 
Materials Availability S teering Committee . 

S ix ,  we conducted a DOD -wide metal matrix compos ites conference in 
May of this year and also conducted a Department of Defense - chaired 
OSTP committee on materials , rapid sol idification technology working 
group conference in July . Both conferences addressed the potential of 
these material technologies for developing substitute materials . 

Seven , in May of this year we conducted a 3 - day industry conference 
workshop in conj unction with the American Defense Preparedness  
Assoc iation and secured industrial inputs to  our overall materials 
s i tuation assessment . 

This completes the summary of the actions that we have taken , and I 
am pleased to say that we have noted in all cases , Mr . Chairman , great 
enthus iasm on the part of Government agencies and industry groups to 
attempt to help us resolve the problem of our materials shortages . We 
are also at this time identifying those sources of materials and 
proces s ing sequences which need to be imported . 
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Appendix J 

U . S . GEOLQGICAL SURVEY INTERNATIONAL COOPERATIVE AGREEMENTS 
CURRENTLY IN FORCE 

Counterpart 
Country Agency 

Afghan i s t an Kabul Univers i ty ,  
S e i smological Center of the 
Facul ty of Engineering 

Program 

Cooperat ive Efforts 
in S e i smology 

Type of 
Agreement 

Memorandum o f  
Unders tanding 

Bang l adesh Geological Survey of 
Bangladesh (GSB) 

Accelerated Exploration for Contrac t 
Mineral Resources & Modernization Agreement 

Bo l ivia 

Braz i l  

Canada 

Canada 

Ch i l e  

C i rc um ­
Pac i f i c  
Rep . 

C o l umb i a  

Dom i n i c an 
Repub l i c  

Academia Nat ional d e  C ienc ias 
de Bol ivia - Observatorio 
San Cal ixto 

Minis try of Mines and Energy 
Department of the Interior 

Geological Survey o f  Canada , 
Dept . of Energy , Mine s and 
Re sources 

Canadian Centre for Remote 
Sens ing , Dept . of Energy , 
Mines and Resources 

Services Nac ional de Geologia 
y Mineria ( S ERNACLONIA) 

Agency for Internat ional 
Deve lopment (AI D )  

Ins t . Nac ional de 
Inve s t igic ione s 
Geologico Mineras , Min . de 
Minas y Ene rgia 

Direcc ion General de Mineria e 
Higrocarburos 

Global S e i smic Data Acquis i t ion 
Sys tem 

S&T Coop . in Geological Sc iences 
and Earth Resources re : Mineral 
and Energy 

Sc ient i fic and Technical 
Cooperat ion in Geological 
Sc iences 

Sc ient i fic and Technical 
Cooperat ion in Remote 
Remote Sciences 

Technical Cooperat ion in 
the Earth Sc iences 

Cooperat ive Earthquake & Tsunami 
Potent ial , Circum- Pac ific 
Region Zones 

Sc ient i fic and Technical 
Cooperat ion in the Earth 
Sc iences 

Cooperat ion in the Geological 
Sc iences 

Eas t  A f r i c a  Regional Remote Sens ing Fac i l i ty Remote Sens ing for Resource 
Re g i on AID As ses sment 

7 8  

Memorandum o f  
Understanding 

Memorandum of 
Understanding 

Memorandum of 
Unders tanding 

Memorandum of 
Understanding 

Memorandum of 
Understanding 

Partic ipat ing 
Agency Service 
Agreement 

Memorandum of 
Unders tanding 

Memorandum of 
Understanding 

Partic ipat ing 
Agency Service 
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Country 

El Salvador 

El Salvador 

France 

France 

Germany/ 
Fed . Rep . of 

Guatemala 

Guatemala 

Hungary 

Iceland 

Indone s ia , 
Rep . o f  

I s rael , 
State of 

I talian 
Repub l i c  

I tal ian 
Repub l ic 

Japan 

Jordan 

Jordan 

Jordan 

Kuwai t  

Counterpart 
Agency 

Centro de Inves tigac iones 
Geotechnicas , Kinisterio de 
Opras Publ ica& 

Center for Geotechnical 
Investigat ions (CIG) - AID 

Service Geologique National , 
Bureau de Recherches 
Geologiques et Kinieres 

Ecole Nat ionale Super ieure 
des Kine s de Par is 

Bundesana talt far 
Geowissenachaften und Rohsto fte 

Central Am .  !nat . for 
Industr ial Tech . & Research 
( CAI ITR) /AID) 

Natl . Ins t . of Seismology , 
Vulcanology , Meteorology , 
and Hydrology ( INS IVUHEH ) - AID 

Central Office of Geology 

Nat ional Research Counc i l , 
Minis try of Educat ion 

AID - Vo lcanological Survey 
of Indones ia 

Earth Sc ience Research 
Adminis trat ion of I s rae l ( ESRA) 

Cons igl io Naz ionale De lle 
Ricerche ( CNR) 

I s t i tuto Naz ionale di 
Geofi s ica ( INC )  

Th e  Geological Survey 
of Japan 

Natural Re sources Author i ty of 
Jordan - AID 

Natural Resources Author i ty 
Jordan - AID 

Natural Resources Authority of 
Jordan 

Kuwai t  Ins t i tute for 
Sc ient i fic Re search 

7 9  

Program 

Cooperat ive Investigations in 
Earthquake Research 

Coop . Invests . with CIG in EQ 
Reduct ion & Engineering Geology 

Cooperat ion in the Field of 
Geological S c iences 

Cooperation in the Geological 
Sciences 

Cooperat ion in the Geological 
Sciences 

Type of 
Agreement 

Memorandum of 
Understanding 

Partic ipating 
Agency Service 
Agreement 

Memorandum of 
Unders tanding 

Memorandum of 
Understanding 

Memorandum of. 
Understanding 

Workshop , Development of Minerals , Partic ipating 
Energy , Water Resources & Misc . Agency Service 
of Geologic Hazards Agreement 

Zonification and Seismic Risk 
in Guatemala 

S c i entific and Technical 
Cooperat ion in the Earth Sc iences 

Sc ience and Technology in 
Earth Sc iences 

Volcano Monitoring and Res earch 
in Indones ia 

Estab l i sh Station as Part of 
Global S e i smograph Network 

Cooperat ion in Earth S c iences 

Regional D i g i tal Se ismic S tudies 

Cooperat ion in the fie l d  of 
Geological Sciences 

Sys tematic As sessment o f  
Ground Water Resources of 
Northern J ordan 

Es tab l ishment of a Jordanian 
S e i smic Sys tem 

S c i ent i f i c  Cooperat ion in 
the Earth Sc iences 

Cooperat ion in the 
Earth Sc iences 

Part icipat ing 
Agency Service 
Agreement 

Memorandum of 
Unde rs tanding 

Memorandum of 
Unders tanding 

Partic ipating 
Agency Service 
Agreement 

Memorandum of 
Understanding 

Memorandum of 
Understanding 

Memorandum of 
Understanding 

Memorandum of 
Unde rstanding 

Part ie ipating 
Agency Service 
Agreement 

Partic ipat ing 
Agency Service 
Agreement 

Memorandum o f  
Understanding 

Memorandum of 
Understanding 
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Country 

Latin 
America 

Mexico 

Morocco , 
Kingdom o f  

Counterpart 
Agency 

Centro Regional de S i smologia 
para Amer i c a  del Sur ( CERES I S )  
AI D/OFDA 

Ins t i tuto de Inve s t i gac iones 
Elec tricas 

Bureau of Geology , Ministry 
of Energy and Mine s  

Peop l e s  Rep . S tate S e i smological Bureau of 
o f  Ch ina PRC and (US ) National Sc ience 

Foundat ion 

Peoples Rep . Chinese Academy of Geological 
of China S c i ences , Minis t ry of Geology 

and Mineral Re source s  

Peoples Rep . Minis try of Water Conservancy 
of China 

80 

Program 

Earthquake Disaster M i t i gation 
in the Andean Region 

Cooperation in Geothermal and 
Re lated Vo lcanic Inve s t i gations 

Technical Cooperation in the 
Earth Sc iences 

Sc ient i f i c  and Technical 
Cooperat ion in Earthquake 
S tudies · I I  

Sci ent i fic and Technical 
Cooperat ion in the 
Earth S c i ences 

Sc ient i fic and Technical 
Cooperat ion in Surface Water 
Hydrology 

Peoples Rep . The National Bureau of Surveying Sc ient ific and Technical 
o f  China and Mapp ing the PRC Cooperation in Survey ing and 

Mapp ing S tudies 

Peru 

Portugal 

Saudi a 
Arab ia 

Senegal , 
Republ ic o f  

South Korea 

Southeast 
As ia 

Southeas t 
As ia · 

Turkey 

United 
Kingdom 

Venezue la 

Empresa Minera del Centro 
de l Peru ( CENTROMIN) 

Re gional Government of the 
Azores · AID 

Minis t ry o f  F inance and 
National Economy 

Agency for International 
Deve lopment (AI D )  

Korea Ins t i tute o f  Energy and 
Re sources (KIER) 

Reg ional Governments in South · 
.Eas t As ia · AID 

Regional Governments in South · 
Eas t As i a  · AID 

Mini s t ry  of Pub l i c  Works and 
Re s e t tlement • Middle Eas t 
Technical Univers i ty 

Natural Environment Research 
Counc i l  

Mini stry o f  Energy and Mines 
( DG SMG ) 

Sc ient i f i c  Cooperation in the 
Earth S c i ences 

Azores Geothermal Proj e c t  

Technical As s i s tance i n  
Hydrology 

Groundwater Monitoring 

Technical Cooperat ion in 
Earth Sc iences 

Earthquake Hazard M i t i gation 
Program in Southeas t As ia 

Upgrade o f  S e i smic Ne twork in 
Southeast As ia 

Global Accelerograph Program 

Earth Res ource s  and 
Environmental S tudi e s  

Science and Techno logy i n  
Earth Sc iences 

Type of 
Agreement 

Partic ipating 
Agency Service 
Agreement 

Memorandum o f  
Understanding 

Memorandum o f  
Understanding 

Protoco l 

Protocol 

Protocol 

Protocol 

Memorandum o f  
Understanding 

Par t i c ipat ing 
Agency Service 
Agreement 

Memorandum o f  
Understanding 

Par t i c ipat ing 
Agency Service 

Memorandum of 
Understanding 

Partic ipat ing 
Agency S e rvice 
Agreement 
Partic ipat ing 
Agency Service 
Agreement 

Memorandum of 
Understanding 

Memorandum o f  
Understanding 

Memorandum 
Understanding 
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Country 

Vorldwide 

Vorldwide 

Counterpart 
Agency 

Regional Governments - AID 

U . S .  Department of S tate 
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Program 

Technical Support in 
Conventional Energy Re s ources 
Ident ification 

Regional Resource Officer (RRO )  
Program 

Type o f  
Agreement 

Resources 
Support 
Services 
Agreement 

Memorandum of 
Understanding 
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Appendix K 

COOPERATIVE SCIENCE WITH HUNGARY 

Uni ted S tates Department of the Interior 
Geological Survey 
Res ton , VA 22092 

In Reply Re fer To : 
Mail  S top 915  

May 3 ,  1985  

MEMORANDUM 

To : The record 

From : Paul Teleki 

Subj ect : Cooperative sc ience with Hungary 

Detached as pos s ible , I need to make a few po ints concerning the 
5 - year old USGS - Central Office of Geology of Hungary program . 

1 .  In the 10 years that I have been with the Survey , i t  is  the 
only cooperative sc ience program that returned to us as much 
as we gave . Late ly the benefits have shifted even more toward 
the Survey as spec ific field exper iments the Survey could not 
afford were be ing set up . 

2 .  I t  is a program that interes ted the World Bank enough to 
approve USGS consultancy in petroleum explorat ion in Hungary , 
not an easy dec is ion with private consultants mill ing around 
by the lOO ' s .  But consul tancy won ' t replace cooperative 
sc ience . 

3 .  I t  is one of a very small number of programs where the S tate 
Department and the U . S .  Ambassador recognized that the Survey 
contr ibuted subs tantially toward U . S .  fore ign pol icy 
obj ectives . 

4 .  The annual out - of - pocket cos t ( $ 2 5 - 30K) is a p iddl ing sum 
compared to the benefits received , and that this amount is 
equivalent to the purchase price of 2 NBI ' s  surprises even me . 
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5 .  The monetary benefits : 

8 3  

a .  Five dedicated boreholes drilled t o  1000 - 1500 m depth 
with oriented samples taken for magnetos tratigraphic 
determinations , if  done by the USGS : $10M ( e s t imated) . 

b .  Computer software in graphics and in electromagne t ics , i f  
developed by the GS : $500K ( e s t imated) . 

c .  Vertical seismic profil ing field experiments and data , if  
done by the USGS : $7 50K ( es t . ) .  

d .  Borehole data ( cores , samples , logs ) for sedimentological 
and fac ies analys is , if  drilled and logged by the GS : 
$800K (es t . ) .  

e .  Data made avai lable for control and development of 
interpretation techniques in electr ical geophys ical 
methods , if  developed by the GS : at leas t $1M .  

f .  Receipt o f  800 km o f  high qual ity CDP land 
seismic - reflec tion profiles , a $2M acquis ition cost in 
the U . S .  

6 .  The sc ientific benefits : 

a .  Continental magnetos tratigraphic data to update the 
polarity time scale known from mar ine DSDP and 
continental shelf sediments , data , and to deve lop a 
global magnetic reversal scale . 

b .  Ab ility to tes t time - domain EM and I P  sys tems and models 
for ore exploration , and a series of " firsts " in 
establishing the theoretical bas is and demons trating 
appl ication to bauxite depos its , karst  and water -bearing 
sediments . 

c .  Seismic reflection profiles and borehole data provided to 
understand a unique (young , pull - apart) , geological 
bas in , one of the few in the world where seismic 
s tratigraphic studies can reveal , in great detail , the 
mechanics of extens ional faulting , map a complete 
progress ion of bas in infill ing , and unders tand petroleum 
reservoir properties in lacus tr ine cont inental settings . 
This can only help as an analog for U . S .  bas in studies . 

d .  Oil samples from several wells analyzed j o intly provided 
some of the firs t clues to migration and maturation of 
petroleum in a young bas in with high geothermal 
gradients . 

e .  An opportunity to study heavy mineral suites not existing 
in the U . S .  

f .  Whereas the GS sc ientists have been working on vertical 
seismic profiling for about 10 years and extended the 
theory for i t , and published extens ively on this top ic ( a  
book by Balch and Lee) , the only non- proprietary data 
avai lable to tes t  the VSP theory further was afforded to 
them by field exper iments set up in Hungary . In 
addi tion , the GS never had any success with explos ives as 
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a seismic ( sound) source , which the Hungarians solved . 
g .  A place where an integrated bas in analys is could be 

carried out on account of a very high data dens i ty -
nothing in the U . S .  compares to this  dens i ty in any 
bas in . 

h .  A will ingness of Hungar ian earth science ins t i tutes to 
run field programs with the ir s taff and equipment ) 
spec ification or input by Survey sc ient ists ( EM ,  I P , VSP , 
seismic reflection and re fraction profiles , drill ing and 
cor ing) . 

i .  Where coal clas s ification and qual ity s tudie s ,  
intercomparing U . S .  and European clas s ification schemes , 
can be compared and contras ted , replac ing earl ier s tudies 
with Poland . 

i .  Where theore tical geophys ics is on a world class leve l , 
and has supplemented practical problems in mineral 
resources the GS had to solve domestically and on a 
re imbursable bas is ( Saudi Arab ia) . 

k .  Technical achievements o f  each s ide complement one 
another and generate high benefits for both . 

Granted , money is in short supply . But the problems with the 
Hungarian co - op are symptomatic of deeper , more fundamental problems 
the USGS has with international activities . Whatever the raison 
d ' e tre , a vacuum is be ing left behind by the Survey in all parts of the 
world , that is quickly fil led by the French , Canadians , Germans , 
Norwegians , British , Japanese , Sovie ts , and others . We are gradually 
working ourse lves into a state of  isolation . This will play into the 
hands of  those governments who are encouraged by other powers to 
minimize fore ign sc ientific vis itors snoop ing around (paraphras ing Linn 
Hoover ) .  But more importantly , we cannot keep a leading edge ( if still  
any ) in  science and technology i f  we only talk to  ourselves . 

I don ' t see how we can walk away from an integrated bas in analys is  
program carefully s truc tured over the years with the s torehouse data 
raw samples and depos i tories backing it up , that we couldn ' t afford to 
collect in 10 or 20 years . 
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8 5  

PUBLICATIONS , USGS - HUNGARIAN COOP PROGRAM 

Bercz i ,  I .  and R.L .  fbillips , 1982 , Prel iminary sedimentological 
investigations of a charac teristic Neogene depress ion area in the 
Great Hungarian Plains - Southwes t  Hungary ; Int . Assoc . of Sedim . , abs . 
with program , p .  181 . 

Pel ton , W . H . , W . R .  S ill , and B . D .  Smitb ,  1983 , Interpretation of 
complex res i s t ivity and dielectric data , Part I ;  Geophys ical Trans . ,  
v .  29 , no . 4 ,  pp . 297 - 330 , Pt . I I , v .  30 , no . 1 ,  pp . 1 1 - 46 . 

Bercz i ,  I .  �nd R . L. Pbillips , in press , Prel iminary sedimentological 
inve st igations in the Great Hungarian Plain , AAPG Memoir , p .  11 , 12 
figs . 

Gill .  D .  1983 . Assessment o f  undiscovered conventionally recoverable 
petroleum resources of the Pannonian Bas in , USGS Open- File Rept . 16p . 
( corollary study the co - op program) . 

Fisch , I . , I .  Koncz , R. E . Miller , in press , Estimat ion of kerogene type 
by t ime - temperature pyrolys is method ; Proc . USGS - COG Conference , Oc t . 
1984 & USGS Open- File Rept . 8 8 - 291 . 

Vero , L . , B . D .  Smitb , W . L .  Anderson , and J .  Csorge i , in press , 
Compar ison of interpretation methods for time - domain spectral induced 
polarizat ion data ; Proc . USGS - COG Conf . , Oct . 1984 , USGS Open- File 
Rept . 8 5 - 291 . 

Kesmarky , I . , in press , High resolution interval veloc i t ies ; Proc . 
USGS - COG Conf ; Oct .  1984 & USGS Open- File Report 8 5 - 2 9 1 . (with 
contr ibutions by J . Grow) 

Kakas , K . , F. Frischknecht ,  J .  Uj szasz i ,  W . L . Anderson and E .  Prachser , 
in press , Trans ient electromagnetic soundings - development of 
interpretation methods and appl ication to bauxite explorat ion , Proc . 
USGS - COG Conf . Oct .  1984 , USGS Open- File Rept . 8 5 - 291 . 

Phill ips . R . L . , and I .  Bercz i ,  in press , Processes and depos i t ional 
environments within Neogene del taic - lacus trine sediments , Pannonian 
Bas in , southeast Hungary , Pt . 1 ,  Proc . USGS - COG Conf . , Oc t . 1984 , 
USGS Open- File Rept . 8 5 - 291 . 

Phillips . R . L . , and I .  Bercz i ,  submi tted , Processes and 
environments of Neogene deltaic/lacus trine sediments . 
Bas in , southeast Hungary ; Part I I ; Core invest igation 
Open- File Rept . 6 8p . 

depos it ional 
Pannonian 

summary , USGS 

Somos , L . G . , D .  Zubovic , and F . O .  S imon , in press , Geochemical analys is 
of 12  Hungar ian coal samples ; Proc . USGS - COG Conf . , Oc t . 1984 , USGS 
Open- File Rept . 8 5 - 291 . 

Elston . D . P . , A .  Jambor , M .  Lantos , A .  Ronai , and G .  Hamor , in press , 
Magnetos tratigraphic s tudies of Neogene depos its , Pannonian Bas in ; 
Proc . USGS - COG Conf . Oc t .  1984 , USGS Open - File Rept . 8 5 - 2 9 1 . 

Clifton. H . E . , M .  Bohn - Havas , and P .  Mueller , in pres s , Contras ting 
types of nearshore sands and gravels from semi - protec ted Miocene 
coas ts , northern Hungary ; Proc . USGS - COG Conf . , Oc t .  1984 , USGS 
Open- File Rept . 85 - 2 9 1 . 

Clifton . H . E . , M .  Bohn- Havas and P .  Mueller , in pres s , Aggradational 
calcareous nearshore gravel in a Miocene transgress ive setting ,  
northern Hungary ; SEPM Annual Midyear mtg . , abs . Vol . 2 .  

Clifton. H . E . , K .  Brez snyanszky , and J .  Haas , in press , Contras ts in 
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coarse - grained sediment gravity flows between the Cretaceous of 
northern Hungary and the Paleocene of central Cal ifornia . SEPM 
Annual Midyear mtg . , abs . Vol . 2 .  

C l i fton . H . E . , K .  Brez snyanszky , and J .  Haas , in press , Lithologic 
charac teristics and paleogeographic s ignificance of resedimented 
conglomerate of Late Cre taceous age in northern Hungary ; Proc . 
USGS - COG Conf . , Oct .  1984 , USGS Open - File Rept . 85 - 291 . 

Marton , E .  and D .  Elston , in press , S tructural rotations from 
paleomagnetic direc tions of some Permo - Trias s ic red beds , Hungary ; 
Proc . USGS - COG Conf . , Oc t .  1984 , USGS Open- File Rept . 8 5 - 2 91 . 

Hornung , P . , R .  Bowen. K. Watson and J . Daniels , in press , Data base 
management and computer graphics ; Proc . USGS - COG Conf . , Oct .  1984 , 
USGS Open- File Rept . 8 5 - 291 . 

Grosz .  A . E . , F .  S ikhegyi , and P . U .  Fugedi , in press , Economic heavy 
minerals of the Danube River flood plain sediments and 
fluvio - lacus tr ine depos its of northwes tern and central Hungary ; Proc . 
USGS - COG Conf . , Oc t .  1984 , USGS Open- File Rept . 85 - 2 9 1 . 

Grosz . A . E . , A .  Ronai , and R .  Lppez , in press , Contr ibution to the 
de termination of the Pl io - Ple istocene boundary in sediments of the 
Great Hungarian Bas in ; Proc . USGS - COG Conf . , Oct . 1984 , USGS 
Open- File Rep t . 85 - 2 9 1 . 

Mattick . R . E . ,  J .  Rumpler , and R. L.  Pbillips , in pres s , Seismic 
s tratigraphy of the Pannonian Bas in in Hungary ; Proc . USGS - COG Conf . , 
Oc t . 1984 , USGS Open- File Rept . 85 - 291 , � AAPG Memo ir ( in press ) . 

Smith . B . D . , L .  Vero , J .  Uj szasz i ,  and G .  Bardossy . 1985 . Electrical 
properties of kars t  bauxite depos its of Hungary ; abs . , 47th Ann . 
Mtg . , European Assoc . Explor . Geophys . ,  Budapes t , Hungary . 

Draskovits , P . , J .  Hobot ,  L .  Vero , and B . D .  Smith , in pres s , 
Appl icat ion of the induced polarization method for exploration of 
Quaternary sandy - shaley water -bear ing formations ; SEG Monograph on 
Induced Polar ization Methods . 

Csaszar , G . , H . E .  Clifton and R . Bunter , in press , Details of a 
Ple is tocene coas tal success ion , Golden Gate National Recreation Area , 
Cal i fornia , Proc . USGS - COG Conf . , Oct . 1984 , USGS Open- File Rept . 
85 - 2 9 1 . 

Hunter .  R. E . . H . E .  Clifton. N . T .  Hall , G .  Csaszar , B.M.  Ricbmon4. and 
J . L. Chin . 1984 . Pl iocene and Ple is tocene coas tal and shelf 
depos i ts of the Merced Formation and assoc iated beds , northwes tern 
San Franc isco Peninsula , Cal ifornia , in SEPM Field Trip Guidebook No . 
3 ,  1984 midyear mtg . , San Jose , CA , pp . 1 - 29 . 
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Appendix L 

PARtiCIPATING AGENCY SERVICE AQREEHENT (fASA) 
BEMEN DIE AGENCY FQR INIERNATIONAL DEVELOPMENT 

Arm 
U . S .  DEPARIMENI OF INIERIOR. U . S . GEOLOGICAL SVRVEY 
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II • Scope o f Wol'k 
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11n11M 
TM �  .wiM� ,OR IHTIItHATlCH� O IVL. JflllliMT ..,.D 

U. s. Depar tment of Int erio r  
U .  S .  Ceolos ic:al Surv ey 

• .aA ... 01 
sor-oooo-P-tc-JOK-

... � ..... 
1 984 

1 . Coaduct a ee l' iea of iaa truc c ional a .. i nal'l and vorkahopa ( inc lud i as 
field tr i pe ) ower a fiv.-w.ek pe l' i od  (Marc h 5-30 , 1 984 )  ac the U . S .  
C.olo1 i c a l  Survey Pede t'& l Trai ain1 C.nc er i a  DeaYer , Co lol'ado oa tbe 
aub j ec t a  of seo lo1ical aad hydt'olo1 ic a l  haaarda fOr aoc la a a  tbaa 30 
fol'e i sa  parc ic i panct fl'oa eart hquake aad / or flood d i a aa ter"-pl'oaa 
deve l o p i n1 count t' iea . 

z .  Se lect and inv i te a .. i nar part i c i pant• .. ident i f i ed  by USAIDa , OFDA 
and U . S . C . S .  technic al c a .. vi a i t a  to ho a t  count r iea . Review al l  
appropr i ate app l ic at ione and art'anp a l l  tl."ave l and per d i• for' 
t r a i n•• • · 

3 .  Se l ect and i nv i te d i a t i ncu i a hed fore i sn  aue a c  lec t u re r• fl'oa e ach o f  
t hree re1 i ona pl'av ioua l y  vi a i t ed  b y  t he U . S . C . S .  c a  ... . 

4 .  F i na l i &e  •1enda for ,._i nar / vorka hop pro1r .. and c oord i nate 
p reparat ion of fi nal i aa c ru c t ional �t e r i a l s  aad ar1."an1 ... nt a fo l." 
l ec tu\"a exe rc i ae a , a l idea and r•p r i nt / pub l i c at ione d i a t l" ibut i on .  

5 .  Coord i nate and iap l  ... ac fore i sn  and da.ea t ic t l."ava l lo1 i a t ica and per 
d i  .. di t c r i but ion fol" al l lec ture r• conau l t anc a ,  and pert ic i panc a .  

6 .  Deve l op a po a c -d i a aa te r  re e pon .. co p l an co aa a i at count erpart &xpert a 
i n  ho a t  coun c r i o a  to de c e �i ne t he nat u re o f  d i s aa t e r  ave n c a  and 
probab i l i ty of fu r t her ac t i v i t y .  Prov i de au i d e l i nea for i n-count ry 
uae in prot ec t i n1 l i fe and prope r t y  ac a i n a c d i s aa c a ra c au aad by 
f lood a ,  eart hqu ake a , l andt l i d e s , vo l c a noea a c e . 

7 .  Aa a i at  ho at count r i ea in co l lec c: i n1 t he t ec hn i c al i n f o �at i oa needed 
c o  deve lop ca.prahena ive d i a aa c a r  prepa redne e a  �rog r ama and aa a i s c  in 
po a t -d i a aa ter ac i ent i f i c  re aponae ac c: iv i c i e a . 

8 .  Pu b l i sh c ra i nias progl." .. pre aent ac i ona , i as c ruc c: i o n al mat e r i a l •  
' oncent , tec hn i c a l  re eu l c s  and oc he r sub a t anc i v e  mat e r i a l s i n  a f i n a l  
v o l U8&  ( i . e .  U . S . C . S .  Pl."ofea a i onal P ape r )  f o r  �or ldvide pub l ic 
d i u  .. i aat ion . 

"Propoaal A" ( at t ac hed ) i nc l uded by re fe rence in c h i t  ame ndment . 

IV . Repo r t s 

1 .  Quart e r l y  Prog r e s s  r e po r t s  a re requ i red ( s ix c o p i e s ) .  

z .  F i na l  Re po r t  ( s ee No . 8 abov e ) i a  �equ i red i n  ( d r a f t ) four monc h a  
fo l l ovinc c�p l e c: i o n  o f  t he t r a i n i n• pro, ra• .  F i n a l  U . S . G . S .  ( and 
A . t . D . app roved ) P ro fe s s iona l P ape r to 'e pu b l i s hed �a fore c OMp l e t i o n  
o f  the pr o j ec t . 
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v. Re l ac ionabipa 

90 

lTICl, .t.  TII'.C; .a.G""CT UI VICI .t.G !MIH T 
IITYI IM 

GIM� fiOit IHTIRM.a.nOM.U. I)IYL . ,WINT ..,.0 

U .  s.  Department of Int erior 
U . S .  Geo lo1 1c� Survey 

= ... ... 3: ..... : . ... ··· -

..... ... 
! �r-oooo-P-IC-3064· 

·� .... .. 
1 984 

A .  Th e  U . S  Geo lo1 ic a l Su rvey wi l l c onduc e t he  ac t iv i ty u a i n1 U . S . G . S . 
pe noaM l , ad ua ive n i c y apec i & l h u  u .,pc-opr i ac e . .UD/OrDA wi l l  
cooc-d i aace vi tb t he USGS in conduc c i nc t he  pro1c-.. in coopec-ac ioa vitb 
t he LDCa ad USAIDa . 

a . Cooperat i n 1  Coun t ry L i a i aon O f fi c i a l  

Th e  U . S . C . S  vi l l  coord i nate i n-country vi t b  count a r,arc aove rn.eac al 
aaenc i e a  and ina t i t u t iona and a l l loa i a t ic a l arraa, ... nc a iavo lved in 
t he  t rai ni as cou rae .  

C .  AID L i a i aon O f f i c i a l s  

P au l  F .  lru.tte 
Proa r aa  Of f ic e r , AID/OFDA. a. .  1 262A, � . s .  
Waa h i n1 t on ,  D . C . 2 0 5 23 

Vt . Loti a t i c t 

uses vi l l  .. &e a l l  i n t a rnat i onal and do.a a t ic t r avel ac-r ana ... nce , 
i nc lud i na pu rchaee of t i c ke c a ,  ob t a i n i n1 pa a a po r t s  or 'vi aae u �uic-ad , 
and ••ke a l l  t ranattorc at i on ar ranc ... nca for dome a c ic rent al care for 
o f f ic i a l  trave l ae requ i red . 

VI I .  S o ec i.a l r egu ! r !lll an t s :  

�;o in t erna t io nal t r av e l  or ig ina t ing in t !\e t: . S .  s hou l d  b e  und e r t aken w i t !\ou t 
�r ior a pprova l of AID/ OFDA/� and or C�/ SCD/ I :A .  

Subcontrac t inl au t hor ity it aran t ed to USCS und er i t s  Q Wft  con t rac t inl 
au t ho r i t y , and in ac c o rd anc e wi t h  A . I . � .  ?� nd �o o k · - · �ag e s  1 - 2 1  and l- 2 la ,  

no t t o  exc eed 5 5 5 , 000 a s  s t i�uh t ad  in t he a t : a c h ad  :,udg e t . 

A l l t: r a ia inl und er c h it ag r e .. en t s ha l l  be p rov id ed in ac c o rdance �ith 
A . I . D . Kandbook 10 . 
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Appendix M 

FOURDJ INIERNAIIONAL SYHPOSIUH ON MINERAL RESOURCES 
OF THE 

FEDERAL INSTITUTE FOR GEOSCIENCES AND NATURAL RESQURCES 

GEO-RESOVRCES AND ENYIRONMENT 
Examples from the Applied Geosciences 

91 

Copy r i gh t  ©  Na t i ona l  Academy  o f  Sc iences .  A l l  r i gh t s  rese rved .

I n te rna t i ona l  Ro le  o f  U .S .  Geosc ience
h t tp : / /www.nap .edu /ca ta log .php? reco rd_ id=10213

http://www.nap.edu/catalog.php?record_id=10213


92  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .

I n t e r n a t i o n a l  R o l e  o f  U . S .  G e o s c i e n c e
h t t p : / / w w w . n a p . e d u / c a t a l o g . p h p ? r e c o r d _ i d = 1 0 2 1 3

http://www.nap.edu/catalog.php?record_id=10213


Appendix N 

INTERNATIONAL CENIRE FOR IRAINING AND GEOLQGICAL EXCBANGES C I CTGE) 

Centre International 
Pour la Format ion et les Echanges Geologiques 

103 Rue de Lile , 7 5007 PARI S , France 

At the clos ing of the 2 6 th International Geological Congress  held 
in Par i s  in July 1980 , an idea was launched for the creat ion of a 
permanent center which , working together with the international 
organizat ions , would encourage and fac i l i tate exchanges between 
ins t i tutions of all national i t ies  spec ializ ing in the Earth Sciences , 
and would provide ass is tance , in particular , for sc ient ists and 
technic ians with advanced training and s tudy opportunities . 

The Earth Sc iences contr ibute to the economic and soc ial 
development of a nation via the exploitation and development of its 
mining resources .  They also have a number of other important spheres 
of influence , in particular in the energy sector and that of 
terri torial development . Geological s tudies are fundamental to the 
search for and the management of water resources . They are necessary 
for large - scale c ivil engineering proj ects and for environmental 
and impact s tudies , problems connected with urban expans ion , etc . 

International cooperation implies that those countries that have an 
es tabl ished tradition in the technologies corresponding to these 
act ivities have a duty to ass ist  less indus trial ized nations , sharing 
with them the benefit of the ir exper ience . 

In order to do this , it  is firs t necessary to find out the actual 
requirements of such countries , to s tudy with them the consequences on 
a nat ional or regional scale of new technological input , so that , in 
response to requests , effic ient ass is tance may be provided for the ir 
development . 

Contac ts es tablished with the representat ive authorities 
respons ible for international cooperation proj ects in the field of the 
Earth Sciences , have confirmed the concern of many countries - - in 
particular those with develop ing industrial ization- - concerning 
sc ient i fic informat ion , training opportunities and higher education for 
the ir executive staff . 

For prac tical cons iderations , the ICTGE - - an inter�£tionally 
oriented organizat ion under French j urisdic t ion- -was c�eated in Augus t 
1981  by the trans format ion of an already existing fv:1ndation . 

Adminis trat ive control of the Centre is as sur 3d by a Board o f  

Directors of 24 members from var ious nat ions and belonging to a variety 
of organizations ( including UNESCO) . 
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An Upper Scienti fic and Technical Council , again of internat ional 
compos i t ion , will be created to as s is t  the Board of Directors . This 
body will propose the general princ iples to govern the or ientat ion of 
the Centre and give advice on the ICTGE work program . I ts members will 
be drawn from representat ives of the international organizations and 
from persons with experience of international cooperat ion in the Earth 
Sciences . 

The obj ectives of  the ICTGE as regards the Earth Sciences have been 
outl ined as follows : 

• to promo te the exchange of information between countr ies ; 
• to encourage all init iatives for sc ient ific and technical 

training within the countries concerned , or outs ide them where no 
suitable fac i l ities are local ly available ; 

• to gather the requirements in geological information as 
expres sed by these countries and to find with them the way of meeting 
the se needs ; 

• to involve all types of  organizations and associations 
concerned by the Earth Sciences in this work . The new Centre is not to 
form a substitute for the organizations already partic ipating in 
international cooperat ion of this sort , but to fac ilitate the ir 
contacts and make the bes t  pos s ible use of the ir initiatives . 

TRAINING 

The ICTGE mus t  firs t make an accurate survey of the requirements in 
cooperation- training as expressed by the various countries and in 
particular by the develop ing countries . This will be balanced by a 
survey of all the opportunit ies offered for higher education and 
spec ialized training in the indus trialized countries . 

The training to be undertaken will be of two main types : 

• group training programs ins ide the develop ing countries , 
usually intended for technicians , the coaching be ing provided by 
fore ign teachers and engineers ; 

• re search work or spec ialized s tudies by engineers and 
sc ient ists carr ied out in the countries possess ing the corresponding 
technology . 

MEETING PLACE AND COMMUNICATION CENTER 

The Centre will serve as a focal po int for m�etings and 
communicat ion between engineers and sc ientists from throughout the 
world . This part of its functions will present a threefold 
complementary aspec t ,  in close assoc iation with its role as a 
documentation center ( see below) : 

• welcome and information ( sc ient ific , technical and prac tical ) 
at the head o ffice ; 
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• response to scientific and technical requests from var.ious 
countries , often by channel ing these requests towards the mos t  suitable 
organizations ; 

• publication of an information and l iaison bulletin . 

DOCUMENTATION CENTER 

In this  role the ICTGE will provide geological and mining 
information , together with macroeconomic data , particularly concerned 
with the developing countr ies of the world . For these purposes , the 
Centre wil l  possess a l ibrary containing synthes is s tudies , monographs 
( thematic or regional ) ,  and the programs for bilateral and mult ilateral 
cooperat ion . I t  will be equipped with all the documentary and data 
process ing means allowing it access to the international data banks . 
I t  will therefore be able to es tablish an information network with all 
the main documentary centers . 
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