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EEP = East European Platform, BS = Baltic Schield, TTZ = Tesseyre-Tornquist zone, C=Carpathia
PB=Pannonian Basin, NGP=North German Plane, BM=Bohemian Massif, D=Dinarides, NS=Nort
LRG=Lower Rhine Graben, URG=Upper Rhine Graben, RM=Rhenish Massif, BM=Braban
PB=Paris Basin, MC=Massif Central, BB=Bay of Biscay, AB=Aquitaine Basin, P=Pyrenees,
Iberian Platform, VT=Valencia Trough, TS=Tyrrhenian Sea, GA=Gibraltar Arc, AP
A=Apennines, IS=lonian Sea
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ation of the crustal model:

Ismic tomography

e Determination the lithology and the density of the
European crust and upper mantle

 More accurate strength prediction

e Calculation of the contribution of the crust to th
observed gravity field
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Abstract
Tectonic studes made in intraplate Ewope (Fig.1) have
shown that this aea is moee active than would be expected
fraen its location far away from plate boundadies. intrapiae
Eurcpe is characterized by horzontal and vertical moticns
with deformation rates of the order of 1-2 mm/yr and by
diffuse seismicity (Nocquet and Calais, 2003, Tesawr et o,
2005, The first strength map (Cloetingh et al, 2005) has
lead 10 & significant wnderstanding of the dynamics of
intravlithaspheric deformation processes. The results have
demonstrated  that  the  Eurcpean  lithosphere s
characterized by large spstial mechanical strength
variations, with  pronounced contrst between the strong
fEnhesphere of the East-European Platform (EEP) east of the
Tesseyre-Tomaquist Zone [TTZ) and the relatively weak
Ethoupheve of Western Eurape.
In order 10 improve the previous results and to extend the
strength calculations 1o the southem and western plate
boundaries of Eurssia, we dee going 1o construct 4 new
crustal model, which & a part of & comprehensive
clel As s first result,
Mabsa map of Europe (Fig. 3], The Moho depth varistions are
reconstructed by merging the mast recent maps existing
for the European regions {eg. Ziegler and Dézes, 2002,
Kazlovskaja et al, 2004} and compied by oursebves (Fig. 2
using published interpretations. of sekmic profiles (eg, in
the Voring and Lofoten basins).
Stong differences in the crustal structure are found
between the areas east and west of the TTZ, respectively,
The eastern region Iy mostly characterized by thick crust,
.9, over the & [~42-44 km} with
owver 60 km in the Baltic Shield By contrast, crustal structure
s mom heterogeneous to the west from TTZ, baing

30-35 km, orogens (e.g. the Alps and the Pyteness], wheme
| 45.50km.and locay
'y avery
thin ¢rust in the Pannonian Basin (=25 km) and in the
Tyrrhenian Sea i~10 km). Conceming the cceanic damain,
the crustal thickness ks generally decressed towards the
ticlge (up to 10 km in the mast westem part, with local
maxima up 10 20-25 km (e, in the Viring and Lafaten
b ] and up to 35-40 km b h the ds (e.g. lceland
and Faeroe islands}, on account of mantle underplating
We cakulated gravity effect of the Moha variations (Fig. 1)
and density variations within the crust (aban, 2001} and
remaved it from the observed gravity fleld, which gives the
reskdual mantle snomalies (Fig. 41, Since the upper manthe
density is supposed to be constant in the reference model
1335 giem3l, the residual anomalies chiefly reflect the
effect of mantle density variations (Xaban, 2001, 2002,
Kaban, 2004]. The mantle anomalies are clearly separated
into two companents possibly accounting for the effects of
different factors:
{1l A long-wavelength component reflects large-scale
structural tes of the Eurasia phee,
supposedly related 10 its thermal regime. in the study aea
the TTZ divides EER which |5 chanctenzed by
predomenantly positive anomalies from Western Europe
with mastly negative mantle anamalies.
12 A regional relatively short-wavelength component (L
<2000 km) [Fig. 51 comelates with specific tectonic
structures. A chain of negative mantle ancmalies (~-100
mial) s found west of the TTZ (Pannonian basin, Rhine
graben and Massif Centrall. A very distinctive positive
anomaly (>100 mGal) is lkocated over the Carpathisns and
the Adriatic Sea, suppeding the wea sbout strong
kthespheric biocks.
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Future pevspectives
The results of deep seismic reflection and refraction and/or
recerver function studies (Fig. &) will be used to define the
depth of the crustal interfoces and Powave welocity
distribution in order to complete the new crustal model
Furthermare, in the next stage, seismic tomography data will
b used to get the location of the lithasphere-astenasphers
boundary and calculate the tempenture distribution. These
nesits, jointly with thee new crustal madel, will alicw us 1o e
cakculate a strength state of the European lithosphene and 1o
construct & new density model




