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This study deals with the effects and intensity of Alpine rnetarnorphisrn on Perrno-Mesozoic 
rocks in the Northem Calcareous Alps (NCA), the Greywacke Zone (GRWZ) and the Austro
alpine basernent units. 
In the following, the results of illite crystallinity (IC) and geochronological investigations are 
reported. The IC data have been calibrated with the Interlaboratory Crystallinity Index Stan
dards of WARR & RICE ( 1994). Fine fractions and detrital rnica have been dated with the 
40 Ar/39 Ar stepwise heating technique. Metarnorphic rninerals of the crystalline units were in
vestigated by the 40 Ar/39 Ar stepwise heating technique and/or the Rb/Sr technique. 

In the NCA the Werfen Beds, which represent the basal layers of the Schneeberg and the 
Mürzalpen nappes have been sarnpled . The IC-values of the Schneeberg nappe are still dia
genetic whereas sarnples frorn the Mürzalpen nappe show transitional upper anchizone con
ditions. The presently available 40Ar/39Ar age data indicate rnetarnorphic forrnation ages of 
about 1 20 - 1 50 Ma. 
GRWZ: The sarnples of the Perrno-Mesozoic Silbersbergschiefer, which form a rnajor portion 
of the Silbersbergnappe (NIEVOLL, 1984; NEUBAUER et al., 1994), yielded IC-values that 
indicate upper anchizone to epizone Alpine rnetarnorphic conditions. The index rnineral stilp
nornelane occurs occasionally. Dating these fine fractions resulted in consistent 40 Ar/39 Ar pla
teau ages between 1 1 0 - 1 1 5 Ma. The 40 Ar/39 Ar plateau age of detrital rnica irnrnediately below 
the Vöstenhof-crystalline is 375 ± 4 Ma. 
This age is identical with several 40 Ar/39 Ar ages of white rnica of the Vöstenhof-crystalline it
self, which duster between 375 - 380 Ma. For the Alpine event, therefore maxirnurn ternpera
tures below the dosing temperature of ca. 420°C for white rnica can be estimated, since the low 
ternperature steps shows no influence of an overprint. 
The Tattermannschiefer, which are lithologically sirnilar to the Silbersbergschiefer, represent 
another equivalent of the Alpine Verrucano. In a profile dose to Preiner Gscheid, the occurren
ce of the index minerals stilpnomelane and paragonite corresponds well with the epizone IC 
values. KJ Ar and 40 Ar/39 Ar ages duster around 90 Ma, significantly younger than the 40 Ar/39 Ar 
data of the Silbersbergschiefer. 
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The Drahtekogel Deckscholle, which is situated as a klippe on the Lower Austroalpine (LAA) 
unit is the continuation of the Troiseck Floning Unit and represents a frontal portion of the Aus
troalpine crystalline basement. 40Ar/39Ar mineral-ages show an initial metamorphic imprint in 
Variscan time (Ms 320 - 360 Ma, Hb 360 Ma) and maybe a thermal overprint in the Permian. 
The Alpine metamorphic event was accompanied by extensive fluid flow, evidence for which is 
seen in the common alteration of mineral assemblages and sericitisation of feldspar. Further
more, indications of major fluid flow have also been inferred from the strongly disturbed Rb/Sr 
isotopic system of the metapelitic country rocks. 
The occurrence of chloritoid and the beginning of isotopic rejuvenation of muscovite/biotite sup
port temperatures of c. 350°C for Alpine metamorphism. 

The LAA Semmering unit is represented by quartz phyllites, phyllonitic mica schists, gra
nitic gneisses (Grobgneis) and a Permo-Mesozoic cover series. The Kapellener Schiefer are 
black phyllites/schists of Carnian age, which have been correlated with the Lunzer Sandstein 
(BARNICK, 1966) . 
IC in the Kapellener Schiefer gave lower anchizone values, despite the fact that the presence of 
biotite in thin section clearly indicates a mid greenschist facies metamorphism. The broad IC 
values are ascribed to the high contents of graphite and Fe-oxides restricting illite/muscovite 
crystallisation and the overlapping of (001 )  illite and biotite peaks. The appearance of biotite in 
the sequence fits weil with the uniform greenschist facies Alpine imprint in the crystalline base
ment, of about 350 - 400°C. 
The age of Alpine metamorphism in the Semmering unit is weil defined by numerous age data 
from several lithologies: Fine fractions of the Kapellener Schiefer and the Keuperphyllite yiel
ded late Cretaceous 40 Ar/39 Ar plateau ages of 82 ± 3 Ma and 83.5 ± 1 .2 Ma respectively. White 
mica from middle Triassic marbles are 8 1 . 1  ± 1 .0 Ma in age whereas a sericite schist yielded 79 
± 1 Ma. Additional age data in the same time span have been reported from adjoining LAA units 
by DALLMEYER et al ( 1 998), HANDLER ( 1 994), and MÜLLER ( 1 994). 

For the Strallegg complex (BERKA et al . ,  1998) upper greenschist to amphibolite facies Alpine 
conditions within the stability field of kyanite can be deduced from the occurrence of staurolite ne
ar Mürzzuschlag (Traibach schists) and the Hartberg area (PEINDL, 1990). This estimate corre
sponds weil with results of MOINE et al. ( 1989), who reported conditions of 500 - 550°C at 8 - 9 
kbar for the formation of the talc deposit at Rabenwald. The age of the thermal event was deterrni
ned by Rb/Sr dating of the Traibach schists (biotite 1 09 ± 2 Ma, white mica 1 03 ± 3 Ma and biotite 
1 26 ± 2 Ma) and from an 40 Ar/39 Ar muscovite plateau age of 94 ± 2 Ma from the Sopron area. 

Discussion 

Due to the fact that detrital white mica of the Silbersbergserie yielded identical 40 Ar/39 Ar pla
teau ages as the Vöstenhof crystalline, we conclude that the Vöstenhof complex was at least in 
part the sediment source for the Silbersbergserie. This relationship is similar to the Kaintaleck 
and Kalwang basement-cover relationship ofHANDLER et al. ( 1997) and NEUBAUER (1994). 
Due to wide spread tectonism the early Variscan crystalline slices occur in different positions 
with respect to the transgressive unit. 
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From north to south, a gradual, but not continuous increase of the metamorphic grade has been 
observed. In the northern portion it increases fom diagenesis in the uppermost Schneeberg nap
pe to lower greenschist facies in the Semmering unit, wheras in the southern part an increase 
from the Semmering unit to the higher basement units has been determined. Alpine metamor
phism reached amphibolite facies in the Strallegg complex and locally eclogite facies conditi
ons in the Sieggraben, Schäffern and Kirchschlag Deckscholle. 
The Drahtekogel Deckscholle and the Semmering and Wechsel units got their Alpine meta
morphic imprint du ring the same time span, at ca. 80 - 85 Ma. In the Permo-Scythian of the over
lying, low grade metamorphic units in the north, the timing of the thermal ·imprint gets older 
(Tattermannschiefer 90 Ma, Silbersbergschiefer 1 10 - 1 1 5  Ma, NCA 1 20 - 150 Ma). The 40 Ar/39 Ar 
ages of these low grade metamorphic units represent the time of their metamorphism and growth 
of white mica. Following the profile towards the south the metamorphic ages in the tectonical
ly higher crystalline units also increase. The Strallegg complex yielded 1 00 - 1 20 Ma in its 
northern frontal portion (BERKA et al., 1 998). 
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