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ESF LESC Exploratory Workshop on  

“Neotectonics and Mantle Dynamics (PLATEC)” 
(LESC Priority Theme "Mantle dynamics, plate tectonics and earthquake prediction") 

 

From June 28th to July 1st 2001, about 40 scientists met in Waldshut-
Tiengen (southern Germany) to discuss a new solid earth science 

collaborative research initiative. 
 
During the Exploratory Workshop it was decided that we will propose a new Earth 
Science ESF Programme focusing on the four themes: 
(A)  Intra-continental dynamics 
(B)  Deformation at irregular plate boundaries-the Africa-Europe convergence 

zone 
(C) Evolution of subduction zones 
(D) Seismogenic zones 

The leitmotiv of the new programme regards the quantification of interactive 
processes between the lithosphere and the (deeper) mantle, in particular but not 
exclusively, on a recent time scale. Also it includes regions of Europe which obtained 
little attention during previous ESF-programmes in geodynamics. The proposed new 
programme builds on experience and tradition of the successful EGT (N-S 
Geoscience Transect through Europe) and EUROPROBE (Distributed targets in 
Eastern and Western Europe) programmes by ESF. While these two previous ESF-
programmes each had their own characteristic focus, they shared two common 
features as basis of their success: 1) field operations and subsequent research included 
a large number of European countries; 2) a sufficiently large scientific community in 
almost all member countries of ESF convinced their respective funding agencies to 
join EGT or EUROPROBE even though the transect or the targets were not directly 
on their territory. 

The programme's focus is the multi-Earth science study of the lithosphere in areas of 
tectonic and seismic activity, with the objective to improve our knowledge and 
understanding of Earth processes that create tectonic, seismic, and volcanic activity. 
As a key element in global plate tectonics, the lithosphere both influences and is 
influenced by mantle processes. Incorporating the effects of processes in the deeper 
mantle on the overlying lithosphere is a novel and challenging feature of the 
programme. 

As the new programme will concern the multidisciplinary analysis of surface 
tectonics in the context of deep lithospheric and mantle processes, it should involve a 
wide range of geological, geochemical, geophysical, and geodetic expertise. To link 
surface observations (neotectonics, uplift, etc.) with mantle observations (velocity 
structure, seismicity, geochemistry, thermometry, petrology, etc.) and to connect these 
observations with models of local and regional scale processes, a close interaction 
between researchers in a series of sub-disciplines is needed and the new programme 
will provide the platform for this cooperation. 
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The European lithosphere is characterised by three distinctively different realms: The 
old, thick, and stable continental lithosphere in the N and NE encompasses the Baltic 
shield and the East European Platform. With its great equivalent elastic plate 
thickness, this lithosphere reacts to plate forces significantly different than the mid-
aged, thinner, and warmer continental lithosphere in Central Europe. In both 
environments (theme A), however, tectonic activities are strongly linked to local 
lithosphere structure and to mantle dynamics. The wider Mediterranean-Alpine region 
(theme B) may be viewed as a great natural laboratory where new continental 
lithosphere is currently being formed in a micro-plate environment that provides 
almost unique opportunities to study specific combinations of currently active plate 
tectonic processes. There is good reason to believe that the underlying upper mantle 
beneath all these realms shows also significant lateral variations though not 
necessarily in a one-to-one correlation with lithosphere structure. 
 
The European system offers the unique opportunity to study on a very small spatial-
scale a continuum of subduction stages - from incipient to mature subduction to slab 
break off and subsequent collision (theme C). The spatially closely packed European 
system also represents a scientific challenge and calls for development of 
interdisciplinary dynamic interpretation and modelling tools. It is obvious that owing 
to the proximity of slabs, having additional vertical space restriction by the 660 km 
discontinuity and triggered mantle flow by the retreating motion of the slabs, the 
problem of plate-mantle interaction is a core project to be addressed. 
 
Understanding earthquake behaviour and mitigating seismic risk are central problems 
in geosciences. Clearly, understanding seismicity is important in itself but it also 
contributes key data for understanding subsurface structure and dynamics. Thus 
seismogenic zones (theme D) present special tasks for earth scientists but also unique 
potential for scientific understanding of the dynamics of earth's interior. Seismicity 
occurs over a wide range of scales, from very large and destructive earthquakes down 
to microseismicity which is not felt but shows up only on sensitive seismometers. 
Seismogenic areas abound in Europe, especially in the Mediterranean region, the 
eastern part of which is one of the most seismogenic areas on Earth. A prominent 
example is the North-Anatolian Fault Zone (NAFZ). This 900 kilometer-long fault 
has many similarities to California's San Andreas fault: both are right lateral faults 
with similar lengths and similar long-term rates of movement. During the last century 
the seismicity of the North Anatolian fault has been larger than on the San Andreas 
with seven MS 7 earthquakes in the period from 1939 through 1999 alone. 
 
Recent advances in computational geodynamics give directions to solving the coupled 
lithosphere deformation/convecting mantle problem. At the heart of this are the 
"subduction" and "continental collision" problems. The former deals with cold solid 
lithosphere plunging into a convecting fluid like substance and the latter with mutual 
or one sided impingement of buoyant lithosphere blocks deforming on top of a fluid-
like layer. Activation of the continental intraplate domain and the triggering of mantle 
plumes are possible consequences of such an interaction. Lithosphere dynamicists 
assume that to first order the problems can be solved by considering deformation of 
the lithosphere itself as well as buoyancy forces arising from lithosphere 
readjustments and rate sensitive coupling from an otherwise passive "asthenosphere". 
Convection dynamicists solve the problem more comprehensively by acknowledging 
deformation within the lithosphere as well as flow in the deeper mantle. Presently, the 
solid mechanical database is neglected in those more comprehensive approaches. 
Within this framework the Mediterranean subduction-/collision system of highly 
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irregular 3-D plates, its intraplate deformation and mantle plume activity provides an 
ideal testing ground for deciphering lithosphere from mantle controlled processes and 
assessing their mutual importance.  
 
Suggestions and discussions during and after the workshop led to the conclusion that 
the acronym PLATEC and the title Neotectonics and Mantle Dynamics should be 
replaced by a title that puts the emphasis more on lithosphere and mantle as the two 
key elements in the geodynamic framework. Hence, a new title is suggested 
 MANTLE and LITHOSPHERE DYNAMICS, leading to the acronym MELODY. 
 
Potential PROJECTS  

The programme is expected to play a special role in establishing a framework within 
which a considerable number of hitherto separated European projects can 
scientifically be connected. In fact, our plans for a broad European programme have 
been received very positively by researchers active within specific focused projects. 
Examples of such separate projects are two drilling projects of the International 
Continental Drilling Program (ICDP) - Gulf of Corinth and Crete – which study 
fundamental tectonic processes in the lithosphere from seismicity, fluid transport, 
stress distribution to subduction of continents and subduction zone roll-back. The 
linking of the two drill sites with a major international Earth science project on 
neotectonics and mantle dynamics is strengthening both the investigation of the crust 
by drilling as well as the neotectonics studies: drilling will provide in situ parameters 
which are required for modelling processes derived from neotectonic observations. 
 
The wealth of observations acquired in previous activities in greater Alpine-
Mediterranean region together with new data (regarding, f.e., lithospheric and mantle 
structure and crustal strain field) will allow to test hypotheses linking three-
dimensional deformations of the Earth's surface to the structure and dynamics of the 
lithosphere/asthenosphere system. What has been missing so far is a rigorous 
multidisciplinary analysis of the geophysical, geologic, space-geodetic, and 
neotectonic data sets. For example, in the Aegean (proposed project relating to 
themes B, C, and D), a region of key interest and efforts due to large seismic hazard 
and of significantly fast relative plate motions, most of the current deformation 
processes are not yet understood. The height components of recent plate tectonic 
movements and deformations on a regional scale are to this date almost completely 
unknown. New space-geodetic techniques (interferometric SAR, continuous GPS 
monitoring) allow for the determination of space and time variations of the regional 
strain and stress tensors. 
 
Other potential projects have been identified. This list below is preliminary and 
certainly incomplete.  
Theme     Project  (main proponents) 
(A) “Mantle fingers” and lithosphere response: The 

European upper mantle (M. Wilson, U. Achauer et al.) 
(B) Final stages of slab break-off (F. Wenzel et al.) 
(A) Topography, lithospheric structure and mantle 

processes in Scandinavia (N. Balling et al.) 
(A, B) Black Sea region (R. Stevenson et al.) 
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PARTICIPANTS of the workshop 
 
Coordinators: 
 
Prof. Dr. E. Kissling 
Institute of Geophysics, ETH Zürich, ETH Hoenggerberg, CH-8093 Zürich, 
Switzerland, Tel. +41-1-633 26 05, Fax: +41-1-633 1065.  
E-mail: kissling@tomo.ig.erdw.ethz.ch 
 
Prof. Dr. R. Wortel 
Faculty of Earth Science, Utrecht University, P.O.Box 80.021, 3508 TA  Utrecht, 
The Netherlands. Tel.: +31-30-2535074/31, Fax: +31-30-2535030.  
E-mail    wortel@geo.uu.nl 
 
Prof. Dr. A. Hirn  
Dpt Seismology, Institut de Physique du Globe de Paris, 4, place Jussieu  75252 Paris 
Cedex 05, France. Tel.:  +33 1 44 27 39 14    Fax:  +33 1 44 27 47 83    
E-mail  hirn@ipgp.jussieu.fr 
 
 
Assistants: 
 
R. Lippitsch (MSc), S. Sandoval (MSc) 
Institute of Geophysics, ETH Zürich, ETH Hoenggerberg, CH-8093 Zürich, 
Switzerland 
Tel. +41-1-633 26 05, Fax: +41-1-633 1065.  
E-mail: regina@tomo.ig.erdw.ethz.ch 
E-mail: senen@tomo.ig.erdw.ethz.ch 
 
Participants: 
 
U. Achauer  EOST Strasbourg 

F-67000 Strasbourg 
France  
ulrich.achauer@eost.u-strasbg.fr 

 
S. Alexandri  National centre for marine research 

Agios Kosmas-Hellenikon 
Athens 
Greece 
salexa@ncmr.gr 

 
J. Alvarez Marron Earth Science Institute, CSIC 

C/ Lluis Sole I Sabaris s/n 
Barcelona 08028  
Spain 
jalvarez@ija.csic.es 
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B.A.C. Ambrosius Delft University of Technology 
Kluyverweg 1 
2629 HS Delft 
The Netherlands 
B.A.C.Ambrosius@LR.TUDelft.nl 

 
N. Arnaud  CNRS UMR 6524 

5 rue Kessler 
63000 Clermont-Ferrand 
France 
arnaud@opgc.univ-bpclermont.fr 

 
 
A. Azor  University of Granada 

Dept Geodinamica 
Campus de Fuentenueva S/N Granada 18002 
Spain 
azor@ugr.es 

 
N. Balling  Department of Eart-Sciences 

Aarhus University 
Finlandsgrade 68 
DK 8200 Aarhus N 
Denmark 
Niels.balling@geo-aau.dk 

 
L. Bastos  Astronomical Observatory 

Monte da virgem 
Vila nova de Gaia 4430-146 
Portugal 
lcbastos@oa.fc.up.pt 

 
G. Batt  Univ London 

Royal Holloway 
Dept Geology 
Egham GU25 4RN 
United Kingdom 
g.batt@gl.rhul.ac.uk 

 
G. Bokelmann Department of Geophysics 

Stanford University 
Stanford, CA 94305-2215 
USA 
goetz@pangea.stanford.edu 

 
J.P. Brun  University of Rennes 1 

Campus de Beaulieu-Bat 15 
35042 Rennes Cedex 
France 
Jean-Pierre.Brun@univ-rennes1.fr 
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P. Charvis  UMR Geosciences AZUR 
IRD 
BP 48 
06235 Villefranche sur mer 
France 
philippe.charvis@obs-vlfr.fr 

 
M. Cocard  Geodesy & Geodynamics Lab 

ETH-Hoenggerberg 
CH-8093 Zürich 

   Switzerland 
cocard@geod.baug.ethz.ch 

 
T. Dahm  Universitaet Hamburg 

Institut fuer Geophysik 
Bundesstr.55 
D-20146 Hamburg 
Germany 
dahm@dkrz.de 

 
C. Faccenna  Univ Roma Tre 

LSR Murialdo 1 
Rome 00146 
Italy 
faccenna@uniromatre.it 

W. Fjeldskaar RF – Rogaland Research, 
Box 8046 
N-4086 Stavanger 

   Norway 
wf@rf.no 

 
M. Fowler  Univ London 

Royal Holloway 
Dept. Geology 
Egham TW20 0EX 
United Kingdom 
m.fowler@gl.rhul.ac.uk 

 
A. Ganas  National Observatory of Athens 

Lofos Nymfon 
Athens 11810 
Greece 
aganas@gein.noa.gr 

 
S. Goess  Institute of. Geophysics 

HPP Hoenggerberg 
CH-8093 Zürich 

   Switzerland 
saskia@tomo.ig.erdw.ethz.ch 
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M. Grad  Insitute of Geophysics 
University of Warsaw 
02-093 Warsaw, Pasteura 7 
Poland 
mgrad@mimuw.edu.pl 

 
C. Hollenstein Geodesy & Geodynamics Lab 

ETH-Hoenggerberg 
CH-8093 Zürich 

   Switzerland 
hollenst@geod.baug.ethz.ch 

 
L. Kriegsman  Department of Geology 

Turku University 
20014 Turku 
Finland 
Leo.kriegsman@utu.fi 

 
W. Krijgsman Utrecht University 

Budapestlaan 4 
The Netherlands 
krijgsma@geo.uu.nl 

 
S. Mehlert ESF LESC Representative 
 European Science Foundation 
 1, quai Lezay-Marnesia 
 67080 Strasbourg Cedex 
 France 
 smehlert@esf.org 
 
V. Mocanu  University of Bucarest 

6 Traian Vuia St  
Bucharest 1 RO 70139 
Romania 
mocanu@gg.unibuc.ro 

 
S. Ozalaybey  TUBITAK Marmara Research centre 

P.O.Box 21, 41470 Gebze 
Kocaeli 
Turkey 
Serdar.ozalaybey@posta.mam.gov.tr 

 
J. Plomerova  Geophysical Institute, Czech Acad. Sciences 

Bocni II 
141 31 Prague 4  
Czech Republic 

 JPL@ig.cas.cz 
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K. Regenauer-Lieb ETH Zuerich 
Institute of. Geophysics 
HPP Hoenggerberg 
CH-8093 Zürich 

   Switzerland 
regenauer-lieb@tomo.ig.erdw.ethz.ch 

 
M. Sachpazi  Geodynamic Institute 

National Observatoty of Athens 
Lofos Nymfon 
Athens 
Greece 
m.sachp@egelados.gein.noa.gr 

 
I. Sanina  Institute of Physics of the Earth 

Academy of Sciences 
B. Grunzinskaya 10 
123810 Moscow 
Russia 
irina@panda-2.scgis.ru 

  
 
S. Schmid  Geol. Institut 

Uni Basel  
Bernoullistr. 32 
Basel CH-4158 
Switzerland 
Stefan.Schmid@unibas.ch 

 
M. Strecker  Universitaet Potsdam 

Institut fuer Geowissenschaften 
14415 Potsdam 
Germany 
strecker@geo.uni-potsdam.de 

 
F. Wenzel  Geophysical Institute, Karlsruhe University 

Hertzstr. 16 
D-76187 Karlsruhe 
Germany 
fwenzel@pop.gpi.uni-karlsruhe.de 

 
M. Wilson  School of Earth Sciences 

Leeds University 
Leeds LS2 9JT 
United Kingdom 
m.wilson@earth.leeds.ac.uk 

 
I. Zagorchev  Geological Institute, Bulgarian Academy of Sciences 

Acad.G.Bonchev str. Bldg. 24 
1113 Sofia 
Bulgaria 
zagor@geology.bas.bg 


