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Mid-Crustal Emplacement of the TrebiC Durbachite: a Result
of Interplay between Compressional and Wrench Tectonics

due to Block Rotations

Karel SCHULMANN, FrantiSek HORUDA, Ondrej LEXA, FrantiSek MLEJNECKY, Stanislav ULRICH and

Jifi KONOPASEK

Institute of Petrology and Structural Geology, Charles University, Albertov 6, 12843, Prague, Czech Republic,

We have examined emplacement mechanisms of durbachite
magma of one of the largest plutons within the Moldanubian
orogenic root system. The structural study of magmatic and sub-
solidus fabrics was carried out by means of standard methods of
field structural geology, systematic measurements of fabrics of
large feldspar phenocrysts using reflection goniometry and
regional AMS study. These investigations were supported by
detailed structural investigations of the country rocks.

Tectonics of the eastern Variscan orogenic root is controlled by
350-340 Ma successive westward thrusting of the lower crus-
tal Gfohl unit (15 kbar/800 °C peak) over the middle crustal Var-
ied group to the east (7-9 kbar/700 °C peak), and eastward
thrusting over the easterly middle crustal Svratka crystalline
complex (69 kbar/650 °C). This extrusion of lower crustal seg-
ment was controlled by originally NNE-SSW trending conti-
nental margin of the easterly lying Brunovistulian basement and
was terminated at ca 340 Ma ago. This compressional structural

fabric was modified by a dextral lithospheric NW-SE Elbe fault
zone at ca 330-325 Ma. This fault zone is responsible for dextral
rotation of the adjacent crustal blocks into parallelism with major
sense of shearing.

This tectonic template created complex polyphase geomet-
rical boundary conditions controlling emplacement of mantle —
— derived (ultra Mg-K) syenite of triangular shape (500 km?)
along tectonic contact of lower crust and middle crustal units.
The boundaries of the pluton are steep to the east (parallel to
continental margin) and north (parallel to one of lithospheric
faults), whereas western margin is flat and parallel to regional
mid-crustal fabrics. Structural and petrological study of country
rocks, regional AMS study (800 sites) and reflection goniometry
of feldspar phenocrysts show dextral flow along the eastern mar-
gin, sinistral along the northern edge and flat flow pattern paral-
lel to the western margin. The magmatic flow is polyphase which
is reflected by steep and NNE-SSW trending early magmatic
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fabrics in the core of the vast majority of the pluton. These fabrics
are overprinted by flat submagmatic to solid state shear zones
which are locally dominant.

This pattern reflects an early E-W shortening of orogenic
root associated with extrusion of the lower crust lubricated by
sills of mantle — derived melts. The magma ascended verti-
cally along pre-existing vertical anisotropies and major thrust
boundaries forming positive flower structure. Subsequent
large — scale wrenching is responsible for sinistral rotation of

the Variscan fabric. In the studied area, the differential rotation
is responsible for progressive movement and rotation of the ori-
ginal eastern margin to the north creating final triangular shape
of the pluton. These movements are responsible for magma
flow parallel to the western flat dipping margin of the pluton
and for partial or complete reworking of the early steep fab-
rics. This work demonstrates the role of changing boundary
conditions for emplacement of a large pluton in a time span of
15 Ma.
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