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International Council of Scientific Unions

Faris, March 1981

FROM: The President of ICSU

TO: National Membersg of ICSU

In September 1980, the Eighteenth General Assembly of ICSU
approved the establishment of the Inter-Union Commission on the
Lithosphere, with the objective of undertaking an international
program of interdisciplinary research for an improved
understanding of the esarth, especially those aspects on which
human society depends for its well-being. The program -~-
"Dynamics and Bvolution of the Lithosphere; The Framework for
Earth Respurces and the Reduction ¢f Hazards" -- 1is concerned
primarily with the current state, origin, evelution, and dynamics
of the lithosphere, with special attention to the continents and
their margins. One special goal of the program is the
strengthening of interactions between basic research and the
applications of geclogy, geophysics, geochemistry,. and geodesy to
mineral and enerqgy resource exploration and development, to the
mitigation of geological hazards, and to environmental
maintenance; another special goal is the strengthening of the
earth sciences and their effective application in developing
countries.

The Inter-Union Commission on the Lithosphere has a
constitution which encourages the active participation of all
interested countries and all interested ICSU Unions and
Committees. . The Commisszion consists of a seven-fiember Bureau

appointed by IUGG and IUGS, the leaders of the

Grouvps and Coordinating Committees that will

venorpational program, represantatives of assoo!




ICSU Committees, and liaison representatives as approved by the
Bureau and the sponsoring Unions.

The Bureau of the Commission met in December 1980 to
establish the general organization of the program, including the
leadership and the terms of reference of the scientific Working
Groups and Coordinating Committees. The reporxrt of that meeting
is appended to this communication., The first meeting of the
Commigsion, scheduled for July 1981, will be concerned with
further development of the program, and will provide an
opportunity to take account of advice and recomméndations offered
in response to the December.lSSO-report of the Bureau and the
August 1980 report of the joint IUGG~IUGS Steering Committee that
was submitted to ICSU and which is also appended to this
communication.

ICSU considers the study of the 1ithosphere‘to be one of the
most important scientific activities for the future of mankind,
Tharefore, National Members of ICSU are invited to encourage and
support the participation of their scientists in the Lithosphere
Pregram; and, through their appropriate national committees, to
establish national committees for therLithosphere Program that
will foster the active collaboration of geologists,
geophysicists, geochemists, and geodésista and other interested
scientists in pursuing the goals of the Lithospheré Program,

The schedule for the Lithosphere Program calls for a formal
synthesis and evaluation of the principal achievements to be
aubmitted to the sponsoring unions in 1985, for review and
transmittal to ICSU. The evaluation is to include specific
recommendations, as wafranted, for changes in the organization
“and activities, but not the basic objectives, during the second
half of the program,

Copies of this letter are being sent to the several ICSU
Unions and Committees which have an active interest in problenms
of the solid earth -~ IUGG, IUGS, IGU, IUPAC, IUPAP, IAU,

IYTAM, SCAR, SCOR, COSPAR, SCOSTEP, SCOPE, COSTED, CODATA, INQUA,

— 19 —



IAB, .and the'WDC Panel ~~ with the suggestion that they forward
copies to their national members. ICSU hopes that national
cdmmittees and projects for the Lithosphere Program can be
established with fullest cooperation among’all the scientific
groups interested in the problems of the earth's interior.

Signed: D. A. Bekoe
President, ICSU



INTER-UNION COMMISSION ON THE LITHOSPHERE

Kingston {Ontaric), September 1980

To: National Members of ICSU

and National Members of IUGG, IUGS, IGU IUPAC, IAU, CCMP,
COSTED, SCAR, SCOPE, SCOR

This new international interdisciplinary r&searcﬁ program,
which has been established by ICSU in response toe a& joint
proposal from IUGG and IUGS, will build upon the scientific
achievements and the spirit of international interdisciplinary
cooperation that were fostered by the Geodynamics. Project, in an
attempt to meet some of the new challenges of the 15807's. The
Geodynamics Project was concerned with the dynamice processes that
have shaped the earth's surface. It coincided with a conceptual
renaissance that affected virtually every hranch of the solid
e@arth sciences, and was focussed in the plate tectonic theory,
particularly its application to the evolution of the ocean”
basins. Its role in fostering the international
interdisciplinary cooperation for this scientific renaissance
cannot be overemphasized.

The earth sciences are approaching, for the first time, a
consistent comprehensive perception of how the earth works. The
earth is now seen as a dynamic body, undergoing convection that
is driven by its internal heat, and is expressed at the surface
as relative velocities of only a few centimeters per year, which,
although seemingly insignificant, produce very significant
results over intervals of many millions of years. 1t is
‘generally accepted that new ocean crust is created where hot,

bucvant material from the esarth's mantle rises to the surface and



spreads laterally in the form of rigid

oceanic lithosphere, and that older ocean g destroyed
where older, colder plates of lithosphere sink back into the
mantle. Continents are fragmented along rift zones, and the
fragments drift apart as ocean basins form between them; but they
grow by accretion where fragments collide and become welded
together when intervening ocean basins disappear. The oceanic
lithosphere, which underlies about 70%.of the earth's surface, is
viewed as the upper boundary layer of the convective circulation.
It cools, contracts, and subsides as it flows away from the zone
of upwelling. This simple model reaéily accounts for the
observed variation in heat flow, elevation, and age of the ocean
floor, and also for the otherwise perplexing observation that
virtually all of the rocks sampled on the ocean floor are less
than 200 million years old and therefecre, formed during the las
5% 0f the earth's history.

Although our understanding of the ocean basins is far from
complets, the success of the plate tectonic theory has focussed
attention to the continents, which because of their different
composition, have a lower mean den@iﬁy, remain buoyant in the
mantle, and survive over major portions of the earth’s history.
If the old cceans have vanished forever, it is the continents
that contain what remains of the first 95% of the earth's
history. But the continents contain superimposed records of a
multitude of thermal and deformational episodes. The
evolutionary history of the continental lithosphere is complex,
and is much less well understood than sven the imperfect
evolutionary history that has bheen outlined for the oceanic
lithosphere. One ©of the principal motives behind the Lithosphere
Program is to, fill this great gap in our knowledge of the part of
the earth that has provided virtually all of our mineral and
energy resources, and the space in which we live.

‘Thus the central theme of this new program is the elucidation
of the nature, dynamics, origin, and evolution of the
lithosphere, with special attention to the continents and their
margins, Further investigation of the suboceanic lithosphere

will be réguired: and it is ohvious that a full understanding of



the lithosphere will require further résearch on the structure
and. composition of the deep interior of the earth and the
processes that operate there.

The uniformitarian dictum, that the present is the key to the
past, obviously will provide one iﬁportant starting point for
analyzing the evolution of earlier Precambrian lithosphere, but
another important starting point is comparative planetology, and
the application of new knowledge concerning the moon and planets
to the analysis of the early stages of terrastrial evolution.

The identificatiorn and analysis of ancient hetercgeneities
involving the earth's continental lithosphere may be a matter of
considerable practical significance as it relates to metallogenic
provinces.

The special goéls of the Lithosphere Program involve a
particular effort to extend the scope of participation in the
program so as to benefit both the program and the additional
participants, Productive interaction between basic research and
applications in mineral and energy resources exploration and
development, and in envirenméntal geosciences, represents one
example; participation of geclogists, geophysiéist$, geochemists,
and geodesists in developing countries is another.

The key of the success of the entire program is international
‘interdisciplinary participation. International working groups
and coordinating committees are being eatablished by the
Inter-Union Commission on the Lithosphere. Each will invelve a
task that requires international interdisciplinary cooperation.
National committees that coordinate intérdisciplinary
participation in individual countires can develop and coordinate
national programs and provide liaison with the international
program.

The Inter-Union Commission on the Lithosphere seeks the views
of scientists and national and international scientific
organizations concerning the various aspects of the iithosphere
Program as outlined 'in the enclosed documents. We request



careful thought and reccmmendations_on the development,
organization, and implementation of the program. We seek to
establish liaison with prospective participants, an&‘we‘urge
organizations to respond as soon as pogsible.

Responses should be directed to D¥. Edward A. Flinn,
Secretary-General of the Inter-Union Commigsion on the
Lithosphere, c/p NASA Headquarters (Mail Code ERG-2), Washington,
DC 20546, USA. '

We look forward to hearing from national committees for the
Lithosphere Program. Prior to the formal establishﬁent of such
national committees, we urgently regquest the designation of a
national correspondent who can maintain communication with the
Inter~Union Commission on the Lithosphere on behalf of scientists
and scientific organizations in 'his or her country.

Signed: Raymond A. Price ,
President, Inter-Union Commission on the Lithosphere



DYNAMICS AND EVOLUTION OF THE LITHOSPHERE
The Framework for Earth Resources and thé Reduction of Hazards

INTRODUCTION

This new international interdisciplinary research program in
the selid earth sciences was established in September 1980 by the
International Council of Scientific Unions at the request of the
intarnational Union of Geclogical Sciences and the International
Union of Geodesy and Gecphysics. It . seeks o provide and improvad
understanding of the development of the fBarth, especially those
anpects oa which human society depend: for its well-being.

The main objective of the program is the elucidation of the
nzture, dynamics, origin, and evolution of the lithosphere, with
spenial attentien to the continents and their margins.
invesgtigaticns of the lithésphere beneath the oceans, and of the
parte of the Farth below the lithosphere will alse be requived in
order to meet the scientific objectives of the program. The
problems to be investigated are global and interdisciplinary in
scape, International cooperation, involving the coordinated
etforts of geolecgists, geophysicists, geochemists, and gecdesists
will bhe reguired to solve thes2 problems. The full scientific
potential of the program can only be achieved with the
participation of scientists who are concerned primarily with
applications of geology, geophysics, geochemistry, and geodesy,
and &¢f scientists from the developing countries.

The strengthening of communication and mutual cooperation
hetween geoscientists whose activities are primarily in the
«pplied fields, and those in basic reczearch, is a special

wndective of the program. Scientists with primary interests in

leptions of the earth sciences have been active in the



planning of the program, and will be involved in its
implemeﬁtation. In addition to purely scientific achievementa,
the research will contribute knowledge ané techniques needed in
the search for additional supplies of non-renewable energy and
mineral resources and in their optimum utilization; but at the
same time, the research program will benefit from the detailed
knowledge of the nature and evolution of the outer part of the
Earth's lithosphere that has been accumulated in the course of
exploration for and development of mineral and energy resources.

The assessment, prediction, and mitigation of geological,
geophysical, and geochemical hazards, natural- and induced by
human activities, is another of the principal areas of immediate
applicability of the research results to be achieﬁed undeayr this
program, The research will contribute to the development of
improved methods for assessing the most likely locations of
future great earthgquakes and‘volcanic eruptiaons, and perhaps of
better ways of estimating the time intervals between their
occurrence. It will also support other research directed to
learning how to make timely forecasts of specific events.

Human activity has becom2 a prominent geological force. The
impact of man on the surficial portion of the lithosphere is now
comparable with the results of natural gsological processes. The
rational use and protection of the . environment reguires a full
understanding of the intricate relationships among the component
parts of lithosphere, hydrosphere, biosphere, and asthencsphere,
and of the influence of human activity on these, The research
planned as part of this prograh will contribute to this
understanding. The program will providevthe framework within
which force systems, hazards, and environmental problems are
investigated and understood.

Another area of special concern to the program is the
strérgthening of geology, geophysics, geochemistry, and geodesy
in the aeveloping countires. Because the earth sciences
contributes to societies in essential ways, especially with
regard to resocurce development and environmental menagement, it



Le lmpovtant that the disciplines be anoo in countries

striving toward full development. The regearch in the
Lithosphere Program will reguire data and analysis from all parts
of the world, and therefore, the coordination and integration of
facilities and talents in diverse disciplines from many
countries, including those in which the =sarth sciences are not
vet fully developed. Specific projects that will contribute to.
the achievement of the program goals will be designed to be
carried out within the technical and financial capabilities, and

the national interests, of the developing countries,

The International Lithosphere Program ls crganized avound a
series of nine scientific Working Groups, sach of which will
approach a group of scientific problems that raguire

. in an

sential way, an intervdisciplinary and internaticonal effort for
their resolution. Some of the working groups are concerned
primarily with processes that opevate now; others are concerned
with changes that have cccurred in the Earth during its long
history.

Eight Coorxdinating Committees have been established to foster
integration within the whole prograwm, to facilitate participation
of sarth sclentists from developing countries and those earth
scientists who are concerned primarily with applications, and to
promote regional international inverdisciplinary cooperation.
Lists of the Working Groups and Cmmrdinaﬁing Committees are given
on the next page, and their Terms of Reference are given in the

next section of this Report.

Working Groups

1. Recent Plate Movements and Deformation
2. Phanerozoic Plate Motions and Orogenesis
3. Proterozoic Lithospheric Evolution

4. The Archean Lithosphere

5. Intraplate Phenomena '

6

6. Nature and Evolution of the Oceanic Lithosphere



7, palecenvirzonmaent Evplution of the Oceans and

Atmospher

{

8. Subduction, Collision. and Accretion
Processes and Properties in the Earth that Govern
Lithospheric Evolution

Coordinating Committees

1. Environmental Geclogy and Geophysics

2. Mineral and Energy Resouvces

. Geosciences within Developing Countires

4. Evolution of Magmatic and Metamorphic processes

5. SBtructure and Compositiorn of #he Lithosphere
and Asthenocsphere

6. Continental Drilling

7. Data Centers and Data Exchange

8. Coordinating Committee of National Representatives

The program is beinq developed and administered by a
Commission comprising a seven-parson Bareau appointed lointly by
the sponsoring Unicns, the Chairmen of the nine Working Groups
and Bight Coordinating Committeesn, and representatives of the
sponsoring Unions, with participation of observers from other
interested Unions and from UNESCO. The Bureau members at present
are:

Raymond A. Price {(IUGS), President
Edward A. Flinn (I0GG), Sécrﬁtary~General
Eugene V. Artyushkov {IUGG)

Umberto G. Cordani (IUGS)

J. Henning Illies (JUGS)

Kurt Lambeck (IUGG)

Seiya Uyeda (IUGS and IUGG)
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