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Variscan High P-T Recrystallization of Ordovician Granitoids
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New petrological and geochronological data from metagrani-

toids and associated metapelites and metabasites (metagabbros)
of the pre-Alpine, polymetamorphic basement in the northern
part of the Veporic unit (Nizke Tatry Mountains, Western Car-
pathians) are presented.

Metagranitoids — a felsic, granitic gneiss (orthogneiss) have
preserved their primary magmatic texture to varying extent. They
consist dominantly of perthitic K-feldspar, plagioclase (oligo-
clase) and quartz. Due to deformation, the feldspars and quartz
show dynamic recrystallization and grain-size reduction. Meta-
morphic garnet forms coronas around relict Ti-rich biotite and
or along the boundaries between biotite and plagioclase. Small
poikiloblastic garnets contain inclusions of kyanite, rutile and
quartz. Larger polygonal garnets have developed by a coales-
cence and coarsening of numerous small grains. Primary
plagioclase is replaced by fine intergrowths of kyanite, zoisite

(clinozoisite) and quartz. Phengitic white mica has developed
between the grain boundaries of recrystallized feldspars or at
rims of high-Ti biotite. Kyanite is partly transformed to
sillimanite that is intergrown with low-Ti biotite and low-
-phengitic white mica. Calculated P-T conditions indicate peak
metamorphic equilibration at 700-750 °C and 1011 kbar fol-
lowed by decompression to 650-700 °C and 6.5—7 kbar.

Associated paragneisses (metapelites) contain abundant
garnet, kyanite, biotite, plagioclase, rutile and quartz with minor
muscovite. Garnet forms porphyroblasts with inclusions of kya-
nite, Na-rich plagioclase, phengitic white mica, rutile, epidote
and quartz. Calculated metamorphic peak P-T conditions are simi-
lar to those in metagranitoids, i.e. 700-750 °C and 1011 kbar.
Formation of retrograde chloritoid, chlorite and margarite due
to partial breakdown of biotite and kyanite occurred in domains
of probably Alpine deformation.
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Fig. 1. Diagram of PbvsTh*plot.

Metabasites (metagabbros) have partly well-preserved their
primary cumulate texture and minerals: olivine, clinopyroxene,
orthopyroxene, Cr-spinel and An-rich plagioclase (Méres et al.,
1996). Metamorphic parageneses in the metabasites include gar-
net, clinopyroxene, amphibole, rutile, plagioclase and quartz.
Calculated pressure and temperature from the inferred peak
assemblage garnet + clinopyroxene (diopside with a low-jadeite
componente) + plagioclase (andesine) + quartz = hornblende
are 750-850 °C and 12-14 kbar. Symplectic intergrowths of
slightly more jadeitic clinopyroxene with more sodic plagioclase
indicate the pseudomorphs after omphacite. This suggests an
earlier eclogite facies stage followed by a re-equilibration at
high-pressure granulite P-T conditions in the metabasites. Sev-

eral generations of amphibole and formation of epidote

(clinozoisite), biotite and titanite are evidence of a widespread

retrograde overprint at amphibolite facies conditions.

The method of chemical Th-U-Pb dating of monazite by
means of the electron microprobe has been applied to two sam-
ples of metagranitoids. The preliminary results can be taken
from the total-Pb vs Th* diagram in Fig.1. Two generations of
monazite can be clearly distinguished. An older- Ordovician
(c. 470 Ma) monazite is interpreted to be magmatic. A younger-
Carboniferous (c. 340 Ma) one forms new independent grains
as well as overgrowth rims on older monazite and is obviously
related to the high-grade metamorphic recrystallization and
growth phase.

These new petrological and geochronological data suggest:

1. An important pre-Variscan phase of granitoid magmatism
in the Western Carpathians during the Ordovician time.

2. High-pressure/high-temperature recrystallization of these
Ordovician magmatic rocks during Variscan orogeny in
the Carboniferous time.

3. Lower-temperature Alpine metamorphic overprint, not ef-
fective for recrystallization and growth of monazite in
the investigated metagranitoids.
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