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Composition of the Bohemian spur in the subsurface of the
Eastern Alps: indications from exotic blocks
W. WEGNER, M. LINNER, R. SCHUSTER & G. HOBIGER

The Bohemian Massif continues below the Eastern Alps as a basement promontory often referred as Bohemian spur (TARI, 2008). According to surface geology and wells in the Alpine
foreland, it consists of Variscan basement rocks of the Moldanubian and Moravian unit and is
overlain on both sides by transgressive post-Variscan sediments (WESSELY, 1987). However,
the continuation of the Bohemian spur below the Alps can be inferred from exotic blocks embedded in the Allochthone Molasse representing the northernmost and youngest tectonic units
of the Alps. The exotic material allows an insight in the geology of a hidden segment of the
former southern margin of Europe towards the Penninic Ocean.
The Allochthone Molasse consists of sediments deposited in the Alpine foreland basin, incorporated as tectonic slices into the orogenic wedge after 17.5 Ma. Its main part (Schuppenmolasse) is composed of Eggenburgian to early Ottnangian claystones, sandstones and
conglomerates. North of the Danube an overlying slice (Waschbergzone), containing additional
Paleogene sediments and tectonic slices of the Jurassic and Cretaceous cover of the underlying basement, is present. Layers with exotic blocks of crystalline basement appear in early
Ottnangian sediments. Such blocks from several outcrops in Lower Austria have been investigated by geochemical and geochronological methods to get information on their source area.
At Waschberg exotic material shows a polymict composition dominated by granites, often with
amphibole and pinkish K-feldspar, and granitic gneisses. Further granite-porphyries, migmatic
paragneisses and minor amphibolite and marble occur. The blocks are mostly well rounded,
badly sorted and reach up to more than 1 m in size. Most probably this material represents
debris flows generated from pre-existing local gravel accumulations. At Heuberg blocks of monomict biotite-granite are exposed. They are not rounded or sorted and the largest ones are
more than 10 m in length. This debris flows originated from a fault scarp (GEBHARDT et al.,
2008).
Granite and granitic gneiss blocks and pebbles show an overall peraluminous composition.
Additionally higher SiO2-contents connected with increased Rb/Sr-ratios indicate considerable
magmatic fractionation of largely S-type granites. Nevertheless, granites with pinkish K-feldspar exhibit low 87Sr/86Sr-initial ratios (0.705-0.707, 300 Ma) pointing to a significant I-type
component in the magmatic source. Rb/Sr cooling ages of biotite from 12 samples (granites,
granitic gneiss, migmatic paragneiss) range from 300 to 230 Ma, arguing for a prolonged cooling history of the hidden Bohemian spur.
By comparing the hidden part of the Bohemian spur, which is indicated by the exotic blocks,
with the adjacent Variscan basement shows obvious differences. The granites of the Moravian
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unit, which are closest, are clearly different, with I-type composition (FINGER et al., 1989) and
Neoproterozoic magmatic ages (FRIEDL et al., 2004). The Moldanubian unit contains a wide
range of I- and S-type granites (VELLMER & WEDEPOHL, 1994). They are characterized by
magmatic ages of 340-310 Ma (FINGER et al., 2009), but their cooling ages (320-310 Ma,
SCHARBERT et al., 1997) are different from the granites of the exotic blocks. Younger cooling
ages (around 290 Ma) are known only in the southwestern part of the Moldanubian unit in
Upper Austria. The granitic gneisses of the Subpenninic unit in the Eastern Alps are predominantly early Permian in age (VESELÁ et al., 2011) and show mainly I-type composition. At
least in the surrounding Variscan basement is no magmatic suite with granites comparable to
the investigated exotic blocks.
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