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Abstract

Science is the best field ojhuman activitiesJor international cooperation, since its missionis
10 create and develop new knowledge, which then belongsto mankind; in this sense, it has a universal
transnational character. The Earth Sciences, in addition,have a built in strong regional component,
because their development requiresobservationsand measurements in all parts ofthe world,jollowed
by complete communication and exchange ojinformation. The needsfor iniemauonal cooperationare
obvious. '

There are two main structures for international SCientific activities. One oj them is
governmental, related to the UnitedNations, whereScientific cooperation is mainly dealt with within
UNESCO. The other is non-governmental, and related to ICSU, the International Council oj
Scientific Unions. ICSU comprises 20 scientific unions, dealing with specificfields, three ofwhich
belong to the Earth Sciences: IUGG[lntemational Union ojGeodesy and Geophysics), established in
I9I9,/GU (International Geographical Union) Jormed in 1922, and lUGS (lnternaiional Union oj
GeologicalSciences)organizedin 1961.

The aims oj lUGS include the encouragement oj research on geological problems oj
fundamental or appliedcharacter, and thepromotionojinternational inter-disdplinarycooperation in
geology and related sciences. The scientific activities oj the Union are carried out by international
committees or commissions [Stratigraphy, Tectonics, etc.) or by affiliated organizations and
autonomous international associations or societies such as INQUA. JAEG, AGID, IAGC, SEG, etc.

lUGS, similarly to the other sister Unions, and ICSU itself, does not perJorm actual research,
but allows the Scientificcommunity to accomplish activities otherwise impossible (or very difficult)
without adequate international organiuuion. It provides only seed money Jor the necessary
coordinating meetings, in which exchange oj SCientific information, planning oj research, and
discussion ojdataand interpretations, aremade. .

More and more, in recent years, geology has acquired a global perspective because oj the
Wlifying model ojplate tectonics and becauseoj the new conceptoj treating the earth as a complete
system whose parts are inter-related. Among the successful international programs oj global
perspective involvingthe Earth Sciences, are the lnternaiionalGeophysical Year(late 50's),the Upper
Mantle Program(60's) and the Geodynamics Projects(70's). The latter two wereTWl in partnership
between IUGG and lUGS as inter-union programs. Their successor, the International Lithosphere
Program,started in 1981 and is entering a newphase in the 90's whichpromisesgreatachievements.
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lUGS also promotes research activities together with UNESCO. Its main purpose in this
respe.ct .is the Illter~~tional Geologic Correlation Program. star ted in 1972 and still successjully
continuing, In addition, ~UGS collaborates also in some of the major interdisciplinary program.f.
such as the ICSU InternationalGeosphere-Biosphere Program (Global Change) and the International
Decadejor Natural Disaster Reduction,for which there is also a strong UNESCO component.

Since the international organizations provide only scientific coordina tion. the research is
carried out by scientists in their own institutions and thus the participation and support by nation al
organizations is essential. In many countries, the geological surveys are the strongest organizations
in geological research, especially in the Third World, where academic institutions are usually not well
developed. Reciprocally, the international experience through effective participation in international
programs may greatly benefit the geological surveys because of the exchange of personnel and
information, which leads to improved interpretations ofthe regional and global problems.

Resume

De tous les champs d 'activite humaine, la science est celui qui se p rete le mieux a la
cooperation internationale, vu que sa mission consiste aelargir la sphere des connaissances pour le
plus grand bien de l'humanite. Dans ce sens , la science possede WI carac tere transnational uni versel.
De par leur nature, les sciences de la Terre ont, en plus, une importante dim ension regionale. etant
donne que leur progres exige des observations et des releves dans toutes les parties du globe. puis des
communications et des echanges de renseignements . Les besoins de cooperation internationale sont
evidents.

Les activites scientifiques internationales se deroulent au sein de dew: grandes structures .
L'une est gouvernementale et releve des Nations Unies, ou la cooperation internationale se fait sur/out
dans le cadre de l'UNESCO. L'autre est non gouvernementale et releve du Co nseil international des
unions scientifiques (CIUS). Le CIUS comprend 20 unions scientifiques qui traitent chac une d'un
domaine bien precis. Trois d'entre elles concernent les sciences de la Terre: l'Union de geo desie et de
geophysique internationale (UGGl), creee en 1919, l'Union geographique internationale (UGI). etablie
en 1922, et l'Union internationale des sciences geologiques (UISG ),fondee en / 96 / .

L'UISG vise, entre autres, astimuler [a recherche fondamentale ou appliquee pour resoudre des
problemes geologiques et afavoriser la cooperation interdisciplinaire internatio nale en geolog ie et
dans les sciences connexes. Les activites scientifiques de l'UISG sont poursuivies par des comi tes ou
commissions internationaux (de la stratigraphie, de la tectonique. etc. ) ou par des organisations
affiliees et des associations ou societes internationales autonomes comme /'U/EQ. I'AIGI. l'ASDI,
l 'AlGC, la SEG , etc.

Tout comme les autres unions et [e CIUS lui-m eme, /'UISG ne poursuit pas de recherches,
mais permet aux milieux scientifiques d'executer des tra vaux qui s'a vereraient impossibles (ou ires
difficiles) sans une bonne organisation internationale. Elle se contente de fournir une mise de f onds
initiale pour les reunions de coordination necessaires, ou ont lieu les echanges d'info rmatio ns
scientifiques, la planification des recherches et la discussion des donnees et des interpretations.

Depuis quelques annees, la geologie prend des dimensions de plus en plus mondiales, Cela est
da au modele unificateur de la tectonique des plaques, ainsi qu 'au nouveau concept qui consiste d voir
dans la Terre un ensemble complet aux parties interdependantes . Au nombre des programmes
internationaux de portee planetaire qui ont donne de bons result ats d WIS le domaine des sciences de la
Terre. citons l'Annee geophysique internationale (fin des ann ees 50), t'e tude du manteau superieur
(annees 60 ) et Ie Proj et geodynamique (annees 70). Ces deux dern iers pro grammes ont ete poursuivis
conjointement par L'UGGI et ['UISG. Leur successeur, le Programme internationa l d'e tude de la
lithosphere, lance en 1981 , entame maintenant une IIOIH'ell e phase da ns les annees 90 et promet
d'abou tir ade grands resultats .

L'UISG encourage egalement des activites de recherche, de concert avec I'UNESCO. SOI/ po int
de mire acet egard est le Programme international de correlatio n geu logique , lance ell /972, qu i



continue encore adonn er de bons resultats. Par ailleurs, I'U/SG collabor c a certains grands
programmes interdisciplinaires commc Ie Programm e international sur la geosphere et la biosphere
(changement planeta ire) du CIUS et la Decen nia int ernat ionale de la prevision des catastrophes
naturelles, OlI/'UNESCO joue aussi W I role important .

Lesorganisations internationalcs ne fournissent que la coordinat ion scientifiquc; les recherches
sont effectuees par des chercheu rs dans leur propre institution, et c'est po urquoi la participation et
l 'appui des organisa tions nati onales sont cssentiels . Dans de nombreux pays, les commissions
geologiques SOll1 les organismes qui font le plus de recherch es geologiqucs. notamment dans Ie tiers
monde, 014 l'infrastructurc universitaire n'est generalement pas Ires developpee. Reciproquement,
l'experience int ernationale retiree d'une participation utile ades programmes internationaux pew
grandement profiler aux commissions geologiques, car les echanges de personnel et d'informations
aboutissent ade meilleures interpretations des problemes regionaux et mondiau..r ,

I wish to thank the organizers for this opportunity to
participate in the sesquicentennial of the Geological
Survey of Canada. I'm especially pleased to talk to so
many friends from allover the world here in Canada,
because Canada, and especially the Geological Survey of
Canada, were always very close to the Union. Jim
Harrison was the first president of lUGS and Bill
Hutchinson was my predecessor as president. But lUGS
was also close to Canada because of the extremely
important and fruitful voluntary work of so many people
from this Survey, such as Ray Price, Chris Findlay, Jim
Monger, Mike Berry and many others . A special tribute
also goes to Tony Berger and Vera Lafferty, who
developed Episodes , the well known JUGS journal. Th e
Canadians had it for ten years, and we must say it was a
great help for the Union.

I'm going to talk about international cooperation in the
earth sciences. You know that Science is the best field of
human activities for international cooperation, since its
miss ion is to create and develop new knowledge which
then belongs to manki nd. In this sense it has a univ ersal,
trans-na tional character. Th e earth sci ences, in addi tion,
have a built-in, strong regional component, because their
development requires observations and measurements in
all parts of the world, and that is followed by complete
communication and exchange of information.

Besides spontan eous bil ateral or multilateral programs
belween countries, there are two mai n structures for
international scientific activities . One is governmental,
and related to the United Nations, where scientific
cooperation is mainly dealt with in the United Nations
Educa tional , Scientific and Cultural Organization
(UNESCO). Other agencies deal to some ext ent with
earth sciences, like the United Nations Development
Program me (UNDP), the UN Disaster Relief
Organiza tion (UNDRO), the United Nations
l:.Il\·ironmentai programme (UNEP).

The: other structure is non-governmental and it's related to
Interna tional Council of Scientific Unions (lCSU).

ICSt l compr ises 20 scientific unions dealing with
1''C<.:i fl(:: fields, three of which belong to the earth

sciences. They are the Int ernational Uni on of Geodes)'
and Geophysics (lUGG), the International Geographical
Union (lGU), and the International Union of Geological
Sciences (lUGS). Besides that there arc other Unions
dealing with different disciplines. ICS U itself deals with
inter -disciplinary activities, and two exam ples of the
many sci entific committees are SCAR for Antarctic
Research and COSPAR for space research. There arc also
some inter-union committees, such as the Inter-Union
Commission on the Lithosphere, that carries out the
International Lithosphere Program (lLP).

In the ICS U system, administration is done by a general
assembly of all 20 Unions, and all national m embers ,
which represent 75 countries. There is a general
committee that meets annually and then the Execut ive
Board meets two, three or four times a year depending on
necessity. The ICSU structure is based on the scientific
unions, which deal with single disciplines and are
international in character. Th e national members arc
nat ional academi cs or societies or associations within
given countries, that is non-government al bodies deal ing
with science . Within ICSU there are also scientific
associat es, common concerns and services, and
interdisciplinary sci entific activities to which all the
scientific committees and the global programs belong; for
example, the International Geosphere Biosphere Program
(lGBP), which is the largest.

The Council interacts with many different sci entific
o rganiza tions, e specia ll y the ones which ar e
intergovernmental. The main one is UNESCO, but ther e
are many others such as the World Meteorological
Organization, the International Atomic Energy Agency,
and so on . ICS U d eal s with many of those
intergovernmental agencies and joint ventures are made in
the field of Science.

The international conference "An Agenda of Science for
Environment and Development into the Twenty First
Century" (ASCEND 21) was a recent venture by ICSU in
order to facilitate the building up of a scientific program
for th e Rio '92 conference of the United Nations.
ASCEND 21 was held in Vienna last December with 250
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scientists , engineers, and social scientists from allover
the world. It was a really int er-disciplinary effort and a
complete book will be published in May (next month) in
time for the Ri o '92 conference. I'm sure it will be a
fantastic book, a look into the future.

The lUGS is one of the ICS U's 20 scientific unions. It
began in 1961 as an outcome of the International
Geological Congress. The Congresses started last
century, and we are going to have the next one in Japan
in August/September this year. I am very proud to say
that lUGS is one of the more active of the ICSU unions
in promoting international cooperation.

The basic objectives of lUGS are to encourage the study
of geoscientific problems, facilitate interdiscipli nary
cooperation in the geosciences, and support and sponsor
the international Geological Congress. lUGS has a
council made up of member countries of the Union. We
have 96, more than ICSU itself. The Council meets
every four years at the occasion of the Geological
Congresses. the Union has an Executive Committee that
meets annually, and a Bureau that meets more frequently.
The Bureau will meet here in Ot tawa next Wednesday,
taking the opportunity of being here to carry out some of
the actions of the Union. The Union has a permanent
Secretariat, in Trondheim, Norway. It has advisory
boards that give advice to the Executive Committee. The
scientific structure consists of commissions, committees,
joint programs and affiliated organizations.

The commissions operate in many sub-disciplines of the
geosciences - stratigraphy, tectonics, petrology, etc. The
Commi ssion on Stratigraphy, for instance, is older than
lUGS itself and has about 2000 memb ers worldwide. It
provides recommendations on a global scale which are
essen tial to make stratig raphic correla tions. The other
commi ssions work in the same way . There arc also
Ad visory Boards for publications, for research
developments , and for remote sensing applications to
geology, which make recommendations to the Executive
Co mmi ttee . In addition, there are affili ated organizations,
about 30 independent soci eti es or ass ociations, which
carry out their scientific work in each of their field of
interest.

Examples arc the International Mineralogical Association
(I:VlL\) , the Int ernational Paleontologi cal Association
(IPA), the International Quaternary Association (lNQUA),
the Commission for the Geological Ma p of the World
(CGN1\V), and the Ge ological Society of America
(GSA). Some of them are much larger than lUGS itself.

lUGS, similar to its other sis ter union s and lCS U itself,
do cs not perform rese ar ch but allows the scientific
community to acco mplish activities otherw ise impossible
or ver y di f fi cu lt wi tho ut ade quate international
organization. It provides only seed money for the
necessary coordinati ng meet ings in whic h exchange of
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sci entific information, planning of research, and
discussion of data and interpretations are made.

You have seen some figures from the large geological
surveys allover the world, whose budgets are on the order
of 100 or more million dollars for their annual operation.
For ICSU, the largest part of its income, 43 %.
amounting to about 1.5 million dollars, comes from
membership contributions. The total income of ICS U is
a little more than 3 million dollars .

The largest scientific unions, IUPAC, IUBS and lUGS,
all had less than 1 million dollars each. The annual
budg et of lUGS is of the order of $600 ,000. The budg et
for the big Int ernational Geosph erelBiosphere Pro gram
(lGBP), in 1990, was not mor e than 1.3 million dollars.
Sources are the National Academi es , some in terna tional
societies, and some other ex ternal sources lik e UNESCO.
In short, the cost of the entire non -governmental sys tem
for science is approximately $ 10 million, whi ch is much
less than an annual operation of an yone of the large
surveys. However, the benefi t/cost of thos e ac tivities is
extremely high, beca use the extremely small seed money
given to any coordinating activity (for instance an IGCP
project) produces ad ditional res earch funds w i t h
multiplication facto rs exceeding 1000.

lUGS is a new scie ntific union. Before it, only IGU and
IUGG deal t with internation al cooperation in the ear th
sciences. At the beginning of this cen tury, they dealt
mainl y wi th acquis ition of regional data. ex plo ration of
unknown territories, expe ditions and so on . In the last
three or four decades there has been an evolution into
modelling and in terpretation of data. I think the main
achievement of the geologi cal sciences is the emergence.
in the late 1960's, of the unifying concept of plat e
tectonics which explains the obs er ved d yn amics of our
planet. Plate tectonics is regarded as an outcome of the
Upper Man tle Project, which was started by IUOG in the
early 1960's to look at the upper mantle, and its influence
on the development of the earth's crust. The recently
formed lUGS (lUGS was formed in 1%1) was invited by
IUGO to be co-partner in that activity, through Jim
Harrison, at that time President of lUGS. In its tum, the
Upper Man tic Proj ect was also a di rect outgro wth of the
International Geophysical Year , and that was a venture in
'57/58 , planned by ICS U. IUGG had a big part in the
IGY in order to solve some specific plan etary problems of
the Earth , through observ ations in remote and rclati vely
inaccessibl e regions such as the Arctic or the Antarctic.
And fro m that endeavor, I11 lUly of the ICSU's scientific
co mmittees had th eir o r ig ins, such as SCO R
(oceanographic research) and COSPAR (space research),
as well as the already men tioned Upper Man tle Project.

The Upper Mantle Project had a successful successor
program in the 1970' s , the Geodynamics Project (IGP).
It was again a partnership between IUGG and lUGS. It
looked at the solid earth as a dynamic system, and made



numerous tests for the plate tectonics theor y. especially
within the oceans. An ex traordinary amoun t of high
qual ity data was produ ced by the IGP. mainly confirming
tile predictions of the pla te tectoni c theory,

The Geodynami cs Proj ect was follow ed by the
In ternational Lithosphere Pr oject (lLP) . whose main
emph asis is to understand the origin and evolution of
continents. It' s more appl ied in character and it looks
also at ge ological hazards . natural disasters, natural
re sources and enviro nm ental protection . All these
int ernational cooperative research programs. the largest
ones in the earth sciences, are originated mainl y within
the ICSU family. especi ally by IUGG and lUGS .

lUGS also has partners out side the ICSU family. and tile
bes t example is the International Geological Correlation
Program. whose co -spon sor is UNESCO. I will not
speak on IOCP. because Dr. Naldrett w ill do so in detail.
Other programmes with UNESCO are the Deposit
Modelling Program (DMP), and GARS. The DMP deals
with workshops and field work on selected ore depo sits
mainl y in developing countries, Interaction of local
geo logists with first clas s economic geologists is ver y
fruitful. GARS (Geological Application of R emote
Sensing) is directed towards technology transfer, namely
Remote Sensing technology transfer to devel oping
countries. As an example, I shall mention la st year's
effort in Columbia to identify landslide-prone areas in the
Andes through the examination of satellite imagery.

The Circum-Atlantic Project is a large program to
develop maps, data banks and so on in the region of the
Atl ant ic and the countries around it. IDJ'.,TDR, the
International Decade of Natural Disasters Reduction, is a
world -wide operati on, and many of the unions of ICS U
arc part of it. It was started by a resolution of the U.N.
Gene ral Assembly, declaring the 90 's as a decade for
natural disaster reduction . The major effort will be by
gove rnments, in ord er to make prediction and prevention
of disasters ra ther than reli ef and reparation. Then w c have
the lGB P, the International Geosphere-Biosphere
Prog ram , which is the main program of ICSU, and
lUGS , as well as many other sister union s, is
participating in thi s. It must be stressed here that global
change acti vit ies within ICSU include IGBP as one
program , as part of the main res earch system. WCRP
(World Climate Res earch Program) , SCOPE (Scientific
Committee Related to Environment) and many scientific
unions and scientific committees also participate wi th
their own programs on global change. However very big,
lUBI' is only one program on global change.

-

Sin ce the int ernat ional o rganizations provide only
scientific coordination, research is earned out bv scientists
in their own inst itution s, and thu s participation an d
support by nati onal organi za tion s are essential . In many
countries the geological sur veys ar e the strong est
or gan izations in the earth sciences , an d that is so
especial ly in the Third W orld , whe re the acad emic
ins titutions arc usuall y not very well developed . Hence ,
the geol ogical surveys play a maj or role in int ernational
cooperation. Th e input from geological surveys into
lUGS acti viti es has always been very strong. We have a
permanent Secretariat which is located at the Geo logical
Surv ey of Norway. Th e Chairman of our Advisor y Board
for Research Development is Roye Rutland, from the
Bureau of Mineral Reso urces of Australia. Amo ng the
officers of the Executive Committee of the Union, we
have Robin Brett fro m the USGS, Michael Schmidt ­
Thome, from the German BGR, Mohammed Bensaid,
from the Moroccan Surv ey, and Godfried Kesse, from the
Geol ogical Survey of Ghana.

lUGS also has many members from geo logical surveys in
programs such as Deposi t Modelling, the first chairman
of which was Chris Findlay. A special subcommission
of lUGS is on global data management and information
systems, and has representation of the major geological
surveys throughout the world. The aim of it is to
standardi ze and exchange geolo gical and geoph ysical data.

I wish to stress the symbiotic relationship betw een the
Union and the surveys. Ne cessari ly , there is a great
involvement of the geological surveys with lUGS, and
lUGS will hav e insuperabl e difficulties without support
from the surveys. Reciprocally the surveys also ben efit
from the inter action and the effec tive parti cipation in
international programs, because of the exchange of
personnel and exchange of information. Th eir geologists
in this way receive relevant expertise, to be appli ed later
in the interpretat io n of th e regional data and global
programs.

I hop e that thes e few examples I hav e given to you are
suffici ent to stress the importance of international
cooperation for sci entific development in geology .
Moreover, they show the symbiotic ch aracter of the
participation of go vernmental and non-governmental
scientific bodies. Everybody gains if these activities are
earned out properly, for the development of science and
benefit of society.
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