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The Determination of the PT Conditions during Transition from
Steep Syn-Extrusional Fabrics to Horizontal: NE Snieznik Domain
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Institute of Petrology and Structural Geology, Charles University, Albertov 6, 14200 Prague, Czech Republic
Steep to subvertical fabric overprinted by later shallowly dipping to subhorizontal foliation system is systematically preserved within the orthogneisses, HP granulites as well as within the volcanosedimentary Stronie series of the Orlica-Snieznik
dome. These structures are interpreted as a result of a vertical
extrusion of the lower crustal rocks and subsequent horizontal
flow over mid-crustal units. The aim of this work is to correlate
the PT evolution with this structural succession and particularly to determine the depth and the temperature conditions of this
major structural fabric transition. For such a study we used
the metapelite lithologies of the Stronie series. Besides the possibility of the calculation of the PT conditions using standard
thermobarometry, the suitable assemblages of metapelites allow the modelling of mineral equilibria in the simplified chemical system with the software THERMOCALC. In addition, the
relationships of the mineral inclusion trails within the porphyroblasts and the matrix foliation allow the correlation with the macroscopically observed polyphased structural evolution as well
as with the metamorphic PT path.
The first observed foliation within the volcanosedimetary
series is a steep NE-SW trending foliation, developed under
amphibolite facies conditions. It is strongly folded by open to
isoclinal folds with NE-SW trending axes and axial planes dipping under shallow angels either to NE or to the SW. The early
crystallization of the garnet and albite porphyroblasts, followed
by the growth of the staurolite and kyanite was connected with
the development of the steep fabric. During development of
subsequent flat crenulation cleavage and transposition into a
new flat foliation these minerals were rigid and passively rotated into the new fabric. This observation is supported by detailed measurements of oriented quartz inclusion trails within
the garnet porphyroblasts from the fold limbs and fold hinges.
Within the fold hinges the garnets are not reoriented and still

reveal the original steep inclusion trails, while the matrix foliation is strongly crenulated and flat. Within the fold limbs garnets rotated together with the foliation, and consequently the
inclusion trails, which originated during S1 tend to be subparallel
with the flat foliation S2. The development of the new fabric is
contemporaneous with the growth of the sillimanite and the
recrystallization of the plagioclase porphyroblasts into oligoclase
aggregates. Later andalusite postkinematically overgrowths both
steep and flat fabrics at the end of the metamorphic and structural evolution.
The garnet-biotite thermobarometry and garnet-plagioclaseAl2SiO5-quartz barometry calculated for two samples using the rim
compositions of the minerals yield temperature around 580–620
°C and pressure varying between 8 and 11 kbar. The calculated
PT conditions can be interpreted as the peak attained conditions.
However, using this method we are not able to distinguish the
difference between the kyanite and sillimanite grade. In addition
this method does not provide any information about the PT evolution of the samples, and consequently does not allow the correlation
of the PT evolution with the observed structural succession. To
obtain better information about the PT evolution we have constructed the KFMASH pseudosections using the software
THERMOCALC. These diagrams, calculated for a specific bulk
rock composition, show directly the mineral assemblages that
would crystallize in the studied rock under different PT conditions. The major advantage of pseudosections is that calculated
isopleths of mineral composition compared with the observed zoning of the minerals now provide quantitative information on the
PT evolution. The PT paths obtained for mineral compositions
and zoning of the porphyroblasts of the garnet and staurolite from
two pseudosections in the KFMASH system are correlated with
the succession of the mineral growth deduced from microstructural analysis of inclusion trails and mineral textures.
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Cathodoluminescence is fairly used in sedimentary petrology to
identify source of clastic material, diagenetic processes (Götze et
al., 1999; Sikorska, 2000) and many others, though it was successfully used for such purpose for the investigated samples.

The studied samples represent the Szczawina sandstones,
the Ropianka beds, the Jaworzynka sandstones and sediments
belonging to the Jarmuta and Szczawnica formations of the
Magura nappe.

