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INTERNATIONAL COUNCIL OF SOIENTIFIC UNIONS

v Rome,; 1 October 1970
From: The President of ICSU
To: National Members of ICSU

The General Assembly of ICSU, 24— 29 September 1970, approved the
establishment of the Inter—Union Commission on Geodynamics—a Commission
constituted with members nominated by the International Union of Geodesy and
Geophysics and the International Union of Geological Sciences—to co—ordinate the
Geodynamics Project. The Geodynamics Commission has a constitution allowing the
active participation of all interested ICSU Unions and Committees.

The Commission met recently to define the general objectives of the Geodynamics

Project. The report of that meeting is enclosed- The Commission plans a scond
meeting early in 1971 to define the project a more precisely. taking account of
advice and recammendaiions from countries.

ICSU considers the study of the solid earth to be evidently one of the most

important scientific areas for mankind, . Therefore, National Members of ICSU
are invited to encourage and support the participation of their scientists in the
Geodynamics Project and through their appropriate national committiees to establish
national committees for the Geodynamics Project, based on active collaboration of

earth scientists - geophysicists, geologists, geochemists - and related sciences.



The schedule of the Geodynamics Project calls for development in two stages: 1)
1971 - a one -year period of programme development during which planning will be
carried out and in which existing programmes with a strong relationship to the Project
will be continued and developed; 2) 1972-1977-asix~year period of active
research devoted to unravelling the problems of the dynamics and dynamic history of
the Earth.

The Geodynamics Project, a continuing programme of studies of the solid-earth,
is in a sense a natural successor to the Upper Mantle Projects It is based in large
part on the extraordinary advances in earth sciences that were accomplished during
the Upper Mantle Project and the continuing close collaboration of earth scientists
of all types, which was such a vital part of UMP.

Copies of this letter are being sent also to several ICSU Union and
Committees which have an active interest in problems of the solid - earth - IUGH,
IUGS. IGU, IUPAC, IUPAP, IAU, SCAR, SCOR - with the suggestion
that they forward copies to their national Members. ICSU hope that national
committees and programmes for the Geodynamics Project can be established with
fullest co-operation among all the scientific groups interested in the problems
of the earth's interior.

Signed: V.A. Ambartsumian
President, ICSU

44,/70

GEODYNAMICS PROJECT

The Geodynamics Project is an international programme of research on the
dynamics and dynamic history of the earth with emphasis on deep -~seated foundations
of geological phenomena. This includes ipvestigations related to movements and
deformations, past and present, of the lithosphere, and all relevant properties of the
earth's interior and especially any evidence for motions at depth- The programme is
an interdisciplinary one, co-ordinated by the Inter ~Union Commission on Geodyna—
mics (ICGQ) estabjished by ICSU at the request of IUGG and IUGS, with rules
providing for the active participation of all interested ICSU Unions and Commijttees.

The principal task of the Geodynamics Commission is to promote and co - ordina~
te international and interdisciplinary research and co - operative programmes related



to the Geodynamics Project. Many aspects of the Geodynamics Project will have
inherent technological and economic advantages: the Geodynamics Commission will
seek and encourage programmes that have these advantages, especially for the develop-
ing countries.

The Geodynamics Project is focused on movements at the surface and within the
upper portions of the earth's interior. If we consider that the outer shell consists
of number of lithospheric blocks, then the programme can logically be divided into
four major parts: i) movement of these blocks relative to each other; ii) movements
beneath the blocks which have an effect upon them; iii) movements, primarily
vertical, within the blocks: iv) and past movements of blocks (not necessarily of the
present configuration ) as reflected in the geological record. Each of these parts is
large and comprehensive, but will serve as a focus for working groups concerned with
phenomena which can be observed within it.

1) The dominant fact of geodynamics is that strong tectonic activity is concentra-
ted in a few relatively narrow mobile belts. Most of the present seismic and
volcanic activity occurs within these belts which comprise the oceanic and continental
rift system the island arcs, and the young folded mountains. This suggests to many
scientists that these active belts are due to relative movements between a compara-
tively small number of very large blocks, yet there is still no general agreement
about the cause for the localization of these activities into narrow belts or even about
the possible inter -~ relation between them within a single geodynamic pattern. The
forces that are shaping or modifying the geologic structures of these belts are
actively expressing themselves by movements and defor mations which can be measured
and related to geologic structures.

A major part of the geodynamics programme will be to further understanding of
the relations among forces, processes and geologic structure. Working groups concerned
with these areas might be geographicaily oriented as:

a) Western Pacific

b) Eastern Pacific

¢) Alpine-Himalayan System (Tethyan)

d) Continental and Qceanic Rifts
2) The movements of lithosperic blocks must be related to driving forces within
the earth about which we know very little. HEvidence for motions within the deep
interior may be derived from studies of deep seismijcity secular magnetic variations,
perturbations and variations in the gravitational field and vertical mass transport
represented by magmatic activity.

Studies directed at characterizing these motions are strongly encouraged. It is



emphasized that success in such studies will require improved laboratory and
theoretical knowledgeof the physical properties and sources of energy at depth in the
earth. L aboratory determination of phase changes, rheological properties, melting
behaviour and such properties as seismic velocity, thermal and electrical
conductivity at high pressures and temperatures and the derivation of an equation of
state are of prime importance. T hey should be supplemented by seismological,
magnetic, gravity, and heat flow data which provide the basic framework into which
concepts of dynamic processes in the deep interior must fit.

Appropriate working groups within this part of the programme are:

a) Laboratory experiments on physical properties

b) Mineralogy of the deep interior

¢) Studies of physical fields related to the earth's interior.

3) Although on a global scale the lithospheric blocks apear to behave as rigid
bodies, on a more reduced scale they show evidence of splitting and enormous vertical
move ments, both upwards and downwards. The major tectonic activity occurs at block
margins, but within the blocks vertical movements are common and are often
accompanies by block faulting and volcanisme. Evidence for such movements is
found in sedimentary basins in which much of the world's mineral resources is located
and in such areas as the Colorado P lateau or the Baikal zone: it is especially
pronounced along aseismic continental margins. There is no apparent relationship
between these movements and the primarily horizontal movements of the lithospheric
blocks.

Consequently, a necessary and important part of the programme would be a
systematic study of the structural history of these regions on.the continents and in
the oceans and especially of the aseismic continental margins which do not yet have a
history of compressive deformation. The history of these regions is dominated by
poorly understood processes within the mantle which produce large vertical movements
of regional extent. The probable economic benefits of these studies, especially to
the less developed countries, are so large as to require special emphasis.

It seems likely that regional groups can best approach the problems of these
areas and these could fall under two major working groups:

a) Vertical movements . of aseismic continental margins

b) Vertical movements of plateaus and basins.

] Geologicaj investigations have shown that in the past, as in the present,
tectonic activity has been concentrated in long narrow belts. It is also becoming
apparent that widespread melting of crustal rocks has occurred which has no apparent
relationship to orogenic activity but rather to ancient rift zones. Some orogenic



belts are composed of regions of strongly contrasting metamorphic regimes» The
movements and activity in these areas have stopped or are proceeding at such
exceedingly slow rates that they camnot be studied by the methods applicable to the
active belts. Furthermore, we have little idea of how long the present large scale
pattern of motion has persisted or whether the hypothesis of large scale displacemen
of blocks has any relevance to paleozoic and older orogenic activity.

Consequently, a vital part of the programme is a systematic study of past
orogenic activity with the aim of determining whether this activity was mainly due
to a global patterq of horizontal movements. S tudies of present day tectonic and
volcanic activity snould be used as a guide in trying to understand these orogenic
features. Particular emphasis should be placed upon studies of past magmatic and
metamorphic events in relation to present units of similar types. P aleomagnetic
and paleoclimatic studjes should provide major information about past horizontal
movements of and between plates.

Regional groups would also be appropriate for considering many aspects of this
part of the programme. These cuuld communicate through working groups concerned
with:

a) Paleomagnetism and its implications on past movements

b) Geological correlations of rifted margins

¢) Igneous, metamorphic and tectonic relationships in orogenic belts,

including the role of the ophiolite suite.
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