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Thousands of Permian pegmatites in the Austroalpine unit (Eastern Alps) form a more than 400 km
wide pegmatite field. They formed during the Permian event that is characterised by lithospheric
extension, causing crustal basaltic underplating, high temperature-low pressure metamorphism (HT-
LP) and intense magmatic activity within the crust (Schuster and Stiiwe, 2008). Fieldwork and
detailed mapping revealed that Permian pegmatites are restricted to distinct complexes with typical
lithological associations and petrological features. Three different domains can be distinguished. (1)
In structurally lower parts, pegmatitic patches, narrow pegmatitic dykes and larger feldspar
dominated pegmatites occur in aluminosilicate bearing, garnet-rich mica schists and paragneisses.
Metamorphism in the surrounding mica schists and paragneisses indicate that during the Permian
event this domain experienced upper-amphibolite facies metamorphic conditions (c. 0.4 GPa and
650°C; e.g. Stockert, 1987; Habler and Thoni, 2001), corresponding to a depth of c. 15 km. (2)
Structurally higher domains are characterized by frequent concordant barren pegmatites of several
meters thickness. In some places (e.g. Martell valley, Uttenheim valley, GeiRrlicken near Judenburg)
associated inhomogeneous leucogranitic bodies with pegmatitic and aplitic striae parts occur. (3)
Higher evolved, spodumene bearing pegmatites are present as partly discordant dykes in the
structurally uppermost levels. According to the presence of contemporaneously formed garnet in
surrounding mica schists and paragneisses these pegmatites intruded in upper greenschist facies
(~0.3 GPa at 500°C) crustal levels, corresponding to c. 10 km depth. Sm/Nd garnet ages on barren
pegmatites are in the range of 247 to 288 Ma (e.g. Thoni and Miller, 2000). New age data on three
spodumene pegmatites yielded 2638, 265+3 and 26812 Ma whereas for leucogranites ages of 259
to 287 Ma were determined. Magmatic muscovites from more than 450 samples of barren
pegmatites, spodumene pegmatites and leucogranites as well as cm-sized single muscovite crystals
from migmatic mica schist were investigated with respect to their chemical composition. With
respect to the pegmatite classification diagrams of Cerny and Burt (1984) muscovites from barren
pegmatites and migmatitic mica schist mostly plot in fields of muscovite bearing (MSC) and
muscovite barren (MSCB) pegmatite classes. Leucogranites plot together with higher evolved barren
pegmatites, whereas spodumene pegmatites reach the fields of moderately evolved pegmatites.
Even though the spodumene pegmatites are far away from highly fractionated pegmatites. All in all
pegmatitic melts formed by regional anatexis during the Permian event. Melt accumulation and
fractionation via crystallization of barren pegmatites and leucogranites lead to the formation of
spodumene pegmatites. The quantification of Li enrichment from Al-rich metapelites to the
pegmatite forming melt is going to be the topic of further investigations.
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