100

GeoLinNes 16(2003)

Quantitative Textural and Microstructural Study of Orthogneiss
Deformed during Continental Underthrusting

Pavia STIPSKA', Karel SCHULMANN', Stanislav ULRICH?, Petr SPACEK? and Ondrej LEXA'

' Charles University, Albertov 6, 14200 Prague, Czech Republic
2 Czech Academy of Science, Boc¢ni 1l/1401, 141 31, Prague, Czech Republic

Microstructures and textures of feldspars and quartz from
naturally deformed orthogneiss were investigated from a nappe
pile showing inverted Barrovian metamorphic zoning at
the eastern margin of the Bohemian Massif. This study was
carried out through detailed microstructural and textural work
combined with modelling of metamorphic equilibria using
pseudosections in THERMOcALC software. The PT conditions
were estimated using average P-T method, which allowed to
correlate microstructural and textural evolution of orthogneiss
sheets with metamorphic zonation of adjacent metapelites.
The quantitative textural analysis was applied to 40 orthog-
neiss samples from three metamorphic zones characterized by

peak temperatures varying from 500 to 650 °C. The statistical
microstructural analysis included study of grain-size distribu-
tion, planimetry, grain shape and grain boundaries preferred
orientation and grain contact frequency analysis. The crystal
preferred orientation (CPO) of all mineral phases from all meta-
morphic zones was determined using the EBSD in automatic
and manual mode

Characteristic feature is a very low CPO of plagioclase in
all studied samples showing dominant activity of <010>(001)
a <010>(100) slip systems. Quartz exhibits low and interme-
diate fabric intensities with combined activity of rhomb<a>
a rhomb<c> slips in high-grade gneisses and dominant basal
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<a> slip in low-grade rocks. K-feldspar shows strong CPO in
high-grade rocks associated with activity of <010>(001) or
<100>(001) slip systems. The K-feldspar in low-grade exhibits
very low fabric intensity and combined activity of several slip
systems <010>(001), <100>(001) a <100>(010).

The grain-size analysis shows continuous increase of
median grain size and grain size spread with increasing meta-
morphic grade. The grain contact frequency method indicates
progressive increase in regular distribution towards higher
metamorphic grades. In addition, the orientation tensor analy-
sis of grain boundaries indicates systematic decrease of aniso-
tropy of mineral fabric with increasing metamorphic grade.
Recrystallized feldspars show high axial ratios, strong shape
preferred orientation and strong CPO over the whole range
of metamorphic grades suggesting important contribution of
dislocation creep. The CSD analysis suggests increasing im-
portance of grain growth rate and decreasing production of new
nuclei with increasing metamorphism. In contrast, the recrystal-
lized quartz shows highest degree of solid state annealing and

absence of shape preferred orientation for the lowest meta-
morphic grade. This is associated with significantly higher
quartz grain size with respect to that of plagioclase. The shape
preferred orientation and elongation of quartz increases with
metamorphic grade, which is also connected with unification
of quartz and plagioclase grain sizes.

All these data show increasing rheological role of quartz
with increasing metamorphic grade. The recrystallized feld-
spars, which are weak at low grades are accommodating less
viscous deformation with progressive deformation. The strain
partitioning between individual phases typical of lower meta-
morphic grades is diminishing with increasing temperature
and the deformation becomes homogeneously distributed
throughout the whole volume of rock. We note, that rheology
of continetal crust is dominated by feldspar minerals at lower
crustal levels and by quartz in deeper crust but only for par-
ticular ratio of temperature increase and velocity of continental
underthrusting that is typically developed in continental under-
thrusting regimes.



