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Migmatites and Leucogranites Produced by Muscovite
Dehydration Melting on the Example of the Strazovské Vrchy
Mts. (Suchy Core), Western Carpathians

Igor PETRIK and Marian JANAK

Geological Institute, Slovak Academy of Sciences, Dubravska 9, 84226 Bratislava, Slovakia

The Variscan basement outcropping in the Suchy core is built
by high-grade metamorphic rocks and granitoids. The western
slopes are formed by migmatites, gneisses, amphibolites and
leucogranites. Going inward the core the migmatites change from
metatexites to diatexites, which in turn are intruded by leucogra-
nitic pegmatite veins and garnetiferous aplite. While the metate-
xites have well developed leucosomes and melanosomes, alter-
nating with mesosomes, the diatexites are characterized as
inhomogeneous, schlieren granite. Apparently younger fine- to
medium-grained tonalites /grandiorites cut the migmatite com-
plex. All these varieties are generally classified as S-type gran-
itoids (Petrik et al., 1994).

Petrography

Migmatites: The metatexites have uniform plagioclase composi-
tion An25+3, neosome is split into (1) melanosome dominated
by coarse-grained biotite (100Mg/(Mg+Fe) =48, Ti=0.28/220)
+ prismatic sillimanite, muscovite and the increased amount of
accessory apatite and monazite, and (2) leucosome composed
of plagioclase (An20-25), quartz, small amount of K-feldspar,
biotite and sillimanite, rarely accompanied by garnet. Mesos-
omes are fine-grained, more mafic and more homogeneous, some
layers also contain sillimanite. A late muscovite is common in
all varieties, typically overgrowing fibrolitic sillimanite. Diatexi-
tes are coarse-grained with granitic texture and rich in sillima-
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nite (up to 6 vol.%) and late muscovite. This sillimanite was
interpreted as a result of acid leaching by Korikovsky et al.
(1987). The mafic schlieren may be several cm thick, they are
composed of biotite (70-90 %), quartz, sillimanite, K-feldspar
and plagioclase (An30-20). Accessories (apatite, monazite and
zircon) are significantly concentrated in biotite. The abundant
sillimanite is invariably enclosed by the late muscovite.

Garnet aplites are fine-grained rocks with panallotriomor-
phic texture, composed of cross-hatched microcline, sodic
plagioclase (An10-15) and undulatory quartz. Subhedral to poiki-
litic garnets are almandine-spessartine in composition (Pyr8-
-11Alm71-72Sps15-18Grs2) showing no distinct zoning. The la-
te muscovite also encloses fibrolite and forms symplectites with
quartz.

P-T conditions and origin of migmatites
Thermobarometric results, obtained by TWEEQU method (Ber-
man, 1991) and the TWQ 2.01 software, yielded the tempera-
tures of about 680 °C and pressures of 500-600 MPa for mig-
matites, and 630-660 °C and 300-500 MPa for aplites in
the central part of the Suchy core. These P-T conditions are
close to the dehydration-melting of muscovite and granite soli-
dus. They are interpreted to record not the peak of metamor-
phism (partial melting) but a retrograde stage upon cooling and
melt solidification when crystallization-hydration reactions be-
tween crystallizing melt and restite may have occurred.

The leucosomes are interpreted as products of muscovite
dehydration melting of muscovite-rich layers in a metapelitic
protolith according to reaction Mus + Plg+ Qtz=Kfs+ Sill + L.
The prismatic sillimanite concentrated with biotite into mafic
selvedges (melanosome). The muscovite dehydration melting
commonly produces only limited amount of melt (e.g., Stevens
and Clemens, 1993; Spear et al., 1999) which is characteristic
of migmatites. Although, the calculated temperatures derived
from the garnet-bearing samples did not exceed 700 °C, it is
probable that the peak temperature was actually ca. 50 °C higher,
reaching the muscovite dehydration melting curve (e.g., Vielzeuf
and Holloway, 1988). Therefore, the late muscovite may repre-
sent a retrogressive, rehydration stage, having formed as
Mu + Qtz symplectites by the consumption of sillimanite and
K-feldspar.

The diatexite (biotite granodiorite) may represent an ad-
vanced stage of muscovite dehydration melting where schlieren
(biotite + sillimanite + quartz + accessories) are thought to have
arestite origin. The minor garnet supports only incipient biotite
dehydration melting in the metatexite/diatexite zone according
to reaction Bio + Sill = Gr + Kfs + L (Spear et al., 1999). On

the other hand, garnet aplites originated from a two-mica meta-
pelites probably at higher temperatures involving both musco-
vite and biotite dehydration melting, producing peritectic gar-
net and K-feldspar (e.g. by the reaction Bio + Sill + Qtz+ Ab =
Kfs+Gar+L). This process, however, requires higher tempera-
tures (about 800—-850 °C) than those recorded by thermobaro-
metry (ca. 630-660 °C ). Therefore, the latter temperature re-
fers rather to near-solidus cooling than a peak temperature. While
diatexites represent a cooler, less mobile, and restite-rich anatec-
tic melt more or less confined to migmatites, the aplites are
viewed as hotter, drier and mobile anatectic melts that penetrated
into gneissic mantle.

The muscovitisation has consumed much of K-feldspar and
some sillimanite (typically only fine-grained fibrolite remnants
are preserved in muscovite). This strong rehydration occurred
in all migmatite types and aplites/pegmatoids of the Suchy core
except fine-grained, peraluminous biotite tonalites and allanite-
-bearing tonalites cutting the migmatites. This implies that the wa-
ter-rich fluid was derived locally, presumably from the crystal-
lizing anatectic melt. In view of such re-hydration reactions,
the observed sillimanite/muscovite textural relations do not re-
quire the open-system mechanism involving alkali leaching and
removal of alkalies as suggested by Korikovski et al. (1987).
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