Development of nappe stacking in the eastern Tauern Window with special attention to
new Rb/Sr biotite and 40Ar/39Ar white mica ages, and peak-temperature data.
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The Tauern Window (Eastern Alps) exposes a Paleogene nappe stack comprising
European derived units (Subpenninic units) and Penninic units (Glockner, Matrei nappes)
below the Austroalpine units. The Subpenninic units form the cores of two domes at the
eastern and western ends of the Tauern Window. Our work focuses on the Eastern Tauern
Dome where a peak-temperature of c. 612° C was recorded in the core of Subpenninic units
and c. 500°C was measured at its rim in contact with the Penninic nappes. Peak temperatures
at the contact of the Penninic units with the Austroalpine nappes are ≤ 450°C. Grt-st, grt-bt
and bt-wm thermometers yield temperatures in the range of 596 to 630°C, calculated for a
mean pressure of 9.2 kbar obtained with the chl-bt-ms geobarometer. These temperatures
lasted at least until 25.4 ± 2.5 Ma according to a 147Sm/144Nd formational age on garnet that
overgrew the main foliation related to nappe stacking but that predates doming.
The Eastern Tauern Dome is itself divided in two smaller domes (Sonnblick,
Hochalm) and the intervening tight Mallnitz synform. Reddy et al. (1996) proposed that the
Sonnblick Dome cooled earlier than the Hochalm Dome based on distinct clusters of Rb/Sr
biotite ages in the cores of the Sonnblick and Hochalm domes. However, when combined
with this existing dataset, our new 87Rb/86Sr biotite ages point to simultaneous cooling of the
domes to below the closure temperature of this isotopic system (300°C). 87Rb/86Sr biotite ages
decrease from 23-20 Ma in the northwest to 19-16 Ma in the southeast and do not vary in a
transect across the Mallnitz Synform. Also, 87Rb/86Sr white mica ages range from 30-26 Ma
to 25-20 Ma and apatite fission track data young in the same direction. A SE-ward increase in
the intensity of mylonitic shearing along strike of the Mallnitz Synform is interpreted to be a
manifestation of stretch faulting that was kinematically linked to top-E to–SE directed normal
faulting along the central part of the Katschberg Shear Zone System (KSZS, Scharf et al.
2013). We attribute the SE-ward decrease of the 87Rb/86Sr biotite cooling ages to an increased
component of tectonic unroofing towards the eastern and southern margins of the Tauern
Window. Moreover, new 40Ar/39Ar laser ablation data on individual mica grains in a transect
oriented perpendicular to the central part of the KSZS yields ages between 31 and 13 Ma in
the footwall. Nine samples were analyzed and their microstructural setting brackets the ending
of rapid exhumation. The ages lead to the conclusion that ductile shear along the KSZS
started sometime before 20 Ma at a temperature of more than 470°C and ended no later than
17 Ma at the contact of the KSZS with the Austroalpine unit above.
The consideration of structures in the Tauern Window combined with our new garnet
age constrains duplex formation to have occurred before 25 Ma. Moreover, there is no
difference in the cooling histories of the Hochalm and Sonnblick domes, indicating that the
Eastern Tauern Dome was exhumed as a single unit during doing and coeval extensional
exhumation in the footwall of the KSZS. Shearing along the KSZS started no later than 20 Ma
and ended at about 17 Ma. The onset of rapid cooling related to fast exhumation is still poorly
constrained, but probably began no earlier than 21 Ma according to stratigraphic criteria in the
Giudicarie Belt of the Southern Alps (Schmid et al. 2013).

