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We correlate the geometry of major Variscan crustal units and
their orogenic fabric of Devonian to Carboniferous age with
seismologically determined fabric of the mantle lithosphere in
the area of the Moldanubian root domain. The NE-SW trending
boundaries between the Saxothuringian and Tepla-Barrandian,
and between the Tepla-Barrandian and Moldanubian crustal
domains to the west, as well as between the Moldanubian and
Brunovistulian platform to the east, are truncated by the system
of dextral lithospheric NW-SE faults (Elbe and Sudetic fault
systems). The oldest (380-370 Ma) deformational fabrics oc-
cur in the Tepla-Barrandian complex. The fabrics trend NE-SW
and dip to the SE. The development of these structures is asso-
ciated with earliest stages of the Saxothuringian eastward sub-
duction and shortening of the hanging-wall plate. The upper
plate progressively evolved into a lithospheric scale arc system
which culminated at around 350-345 Ma. It is manifested by
intrusion of the Central Bohemian Plutonic Complex. The intru-
sion fabrics of this intrusive complex are steeply dipping to the
east and parallel to the western boundary of the Tepla-Barran-
dian domain. The eastern tectonic border of the crustal root of
the Moldanubian domain is younger (345-330 Ma) and is rep-
resented by the generally W-NW dipping thrust-related fabrics.
These fabrics are developed both in the high-grade root rocks
and in the highly reworked eastern border of the Brunovistulian
basement. The crustal root itself, shows nearly vertical NE-SW
trending fabrics developed mostly in granulites and associated
mantle slivers. The age of these fabrics is estimated at 370-330 Ma
using existing Nd-Sm dating of garnet pyroxenites, eclogites
and garnet peridotites (Brueckner and Medaris, 1998). The steep
fabrics within HP granulites are estimated to be of Early Car-
boniferous age (355-340 Ma) (Svojtka et al., 2002). The whole
root was later affected by widespread flat fabrics, which are
generally attributed to the collapse of the thermally weakened
and gravitationally unstable partially molten rocks. The fabrics
are associated with NE-SW directed movements parallel to the
eastern margin of the crustal root and to the major NW-SE dex-
tral faulting (Elbe and Sudetic). The well-constrained age of
the fabrics varies between 330-325 Ma by dating of syntecton-
ic intrusions.

Seismological studies of anisotropic propagation of body
waves through the Earth resulted in models of large-scale fab-
ric of the continental mantle lithosphere and its thickness
(Babuska and Plomerova, 1992; Plomerova et al., 2000). The iso-
thickness contours follow the NE-SW trend of the Variscan fold
belt in central Europe. The distinct lithosphere thickening south-
ward of the Saxothuringian-Moldanubian contact mark the litho-
spheric root beneath the Moldanubian extending down to about
150 km. Several domains of the mantle lithosphere, with dif-
ferently oriented large-scale anisotropic structures, were re-

trieved from studying travel-time deviations of the teleseismic
longitudinal waves and the shear-wave splitting. The bounda-
ries of anisotropic lithospheric domains are related to promi-
nent tectonic features recognized on the surface as sutures, shear
zones, transfer fault zones, or grabens, thus indicating that some
of them extend deep through the entire lithosphere and separate
rigid blocks of the mantle lithosphere retaining their frozen-in
fabrics. The so-called Saxothuringian and Moldanubian aniso-
tropic fabrics, with divergently dipping high velocities, dominate
in the central European mantle lithosphere. The first one is ob-
served in the mantle NW of the surface trace of the Saxothurin-
gian-Moldanubian contact, while the second one has been found
in large area southward of this contact and continues to the south
beneath the Alps. The large-scale fabric of the root of the Molda-
nubian lithosphere, resulting from a joint inversion of anisotro-
pic parameters evaluated from body-wave propagation, is model-
led by the (a,c) high-velocity foliation of a peridotite aggregate
striking approximately E-W and dipping to the south at angles
between 30° and 60°.

The large-scale fabric of the Moldanubian mantle lithosphere
and of the earliest fabrics of the Moldanubian crustal root and
the Tepla-Barrandian complex show that the subcrustal litho-
spheric fabric forms an angle of about 40° with the hanging-
wall crustal structures. A similar angle exists between the man-
tle fabrics and the Elbe fault system. The question arises, whether
the early crustal and mantle lithospheric fabrics have been origi-
nally striking in the same direction. In other words, whether
during the early stages of the Saxothuringian lithosphere sub-
duction and building of orogenic crustal root, both the mantle
and crust were mechanically active and coupled. The problem
depends critically on the age of the fabric of the Moldanubian
mantle lithosphere root. If the Devonian to Carboniferous age
is accepted, then the mantle fabric may be due to the Saxothu-
ringian, subduction which could produce coherent fabrics both
in the crustal and mantle lithosphere of the upper plate. Once
the coherent-subduction related fabrics are produced on the
entire lithospheric scale, the thermal and rheological state of
a thickened and thermally unstable lithosphere further evolved.
Thermal relaxation of the root system of the whole and thick
lithosphere inevitably leads to a drastic weakening of the thick-
ened crustal root. Based on a simple thermorheological model-
ling, we propose a tectonic scenario suggesting that during
the Carboniferous the whole lithosphere root was vertically rheo-
logically stratified with the strong uppermost mantle, and ex-
tremely weak and about 40 km thick lower crust and a brittle
15-10 km thick orogenic lid of the upper crust. Simple geometri-
cal analysis shows that the upper crustal lid (the Tepla-Barran-
dian block) may have rotated anti-clockwise in a domino-like
fashion, due to dextral movements along the Elbe fault during
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the Late Carboniferous. The development of the flat fabrics and
dextral kinematics in root rocks in the vicinity of the Elbe fault
strongly support this hypothesis. In such a way, the upper part
of the lower crust could be considered a detachment zone, which
accommodates both vertical and horizontal shears associated
with rotation of the hanging-wall crustal block. It is possible

that the mantle lithosphere also rotated, but in the clockwise
direction and as a rigid block without strong internal strain.
The global dextral rotation accommodated by the large-scale
wrenching in upper crustal levels is a feasible model supported
by paleomagnetic data (Edel et al., 2002). Hence, during the domi-
no-like rotation, the upper crust of the root of the Tepla-Barrandian
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Fig. 1.

Geometrical relationhip between subroot matle fabric and crustal scale structures of the Bohemian Massif
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domain with frozen Devonian fabrics was decoupled from sta-
bilised southward dipping fabrics of the mantle lithosphere along
a flat rheologically weak lower crustal horizon. Thus, the ob-
served discrepancy between orientation of the upper crustal
boundaries and the deep crustal orogenic fabrics on one side,
and the large-scale fabric of the mantle lithosphere root on the
other side, may be explained by the proposed kinematic model.
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