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The Bavarian Forest is located in the south-eastern part of
Germany, adjacent to the frontier with the Czech Republic and
Austria. Geologically, it belongsto one of the largest outcrops of
Variscan basement in Central Europe — the Bohemian Massif.
Therocksin thisareaare predominantly high-grade gneisses and
migmatites, orthogneisses, metabasites, granulites, and Variscan
to late-Variscan intrusives.

Up to now, the most recent compilation of the geology of the
Bavarian Forest was the one of TroLL (1964). This author
integrated the geological information availableintwo map sheets
at 1:100000 scale. The map was based on information from afew
already published 1:25000-scale geological sheets, onindividual
observations, and on historical maps dating from the 19th and
early 20th century (e.g. GumBeL 1868).

In the framework of amajor geoscientific project financed by the
Bavarian Ministry of the Environment and the EU a geological
mapping campaign focusing on east and northeast Bavaria took
placein 2001-2007. The Geological Survey at the Bavarian Envi-
ronment Agency as well as researchers of different German and
Austrian Universities mapped the area at the 1:25000 scale.
Publication of the 1:25000 geological sheetsis still in progress
and many of these maps are aready available. Beside the maps,
an array of specific research was carried out, including geo-
chronological, geothermobarometric, and structural studies. The
cooperation between Agency and Universities was remarkably
fructiferous, leading to the publication of several articles in
scientific journals. All of the above has significantly improved the
state of knowledge about the geology of the Bavarian Forest.

In spite of the excellent compilation work of TroLL (1964), the
amount of geological information available in the 1960s was
limited. The above-mentioned, recent mapping campaign has
produced a huge amount of information which is worth being
offered to the public in a compiled form. Hence, the Bavarian
Environment Agency has integrated new and pre-existing maps,
all of them originally performed at the 1:25000 scale, in order to
produce anew 1:150000-scale map of the Bavarian Forest (TeipEL
et al. 2008). Themap allowsaglobal visualization of the geology
of the Bavarian Forest based on the present state of knowledge.
As an advantage in comparison with former compilations, its
legend is structured attending to the chronological, petrographic
and genetic features of the cartographic units, including detailed
descriptions. In order to allow abetter comprehension of the map
inan international scope, especially among geologistsworkingin
the Central European Variscides, the legend is available in three
languages (German, English, and Czech), and the nomenclature
used regards the recommendations of the lUGS. The map includes
a short geological overview and additional information, such as
locations of former mines, outcrops, geotopes, and points of
interest. This makes the map interesting not only for geologists
looking for basic information for their research work, but also for
non-specialists who are interested in geology in arather touristy
way.
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A deformation sequence is established from an array of small
granitic bodies situated in the area between the Bayerischer Pfahl
and the Danube shear zones, in the neighbourhood of the Fiirsten-
stein Pluton (Bavarian Forest, south-eastern Germany). The major
tectonic features of the study area are related to the so-called
Bayerischer Pfahl shear-zone system (sensu Galadi-Enriquez
2007, including the Bayerischer Pfahl, Danube, Buchberger Leite,
Rodl, and Karlstift shear zones among others). It consists of
subvertical NW-SE dextral shears, subsidiary NNW-SSE dextral
shears and conjugate NE-SW sinistral shears. The latter have
been active over awide time and temperature span, ranging from
amphibolitefaciesto near-surface conditions (e.g. BRANDMAYR et
al. 1995). The Bayerischer Pfahl shear-zone system formed under
N-Sto NNW-SSE compression, as proposed by BRaNDMAYR et .
(1995). Such a compression direction is also responsible for the
subvertical NW-SE striking foliation devel oped under dextral smp-
le shear in migmatites of the study area (S, after Galadi-Enriquez
2007). However, the granitic bodies presented here were affected
by sinistral shearsalong subvertical planestrending ENE to ESE.
Since this deformation took place under NE-SW compression
and is not compatible with the previous N-S to NNW-SSE
compression trend, it is proposed that these sinistral shear zones
found in granites do not belong to the Bayerischer Pfahl shear-
zone system and constitute themselves a separated one, which is
called , D, shear-zone system”. The deformation D, took place
under upper greenschist to lower amphibolite facies conditions
(~480-550°C), as supported by the observed microfabrics and
quartz lattice-preferred orientation patterns. The silicon content
of magmatic and syn-kinematic white micasuggeststhat both the
intrusion and the deformation of the granites affected by D,
occurred at deep to intermediate level s of the crust (27-17 and 19-
14 km, respect.). Datings on two of the deformed granitesyielded
324.4 + 0.8 Ma (GaLADI-ENRIQUEZ et a. 2005) and 315.0 + 1.0
Ma (SieseL unpubl. data). Thus, the age of D, is most probably
~315 Ma, although an episodic D, is also conceivable involving
some additional older pulses. After D, the N—S to NNW—SSE
compression which governed D, was restored, giving way to the
next deformation phase D,, which was linked to further
deformation at and next to the principal shears of the Bayerischer
Pfahl shear-zone system under greenschist facies conditions. The
causes for the change of the stress field leading to a NE—SW
compression during D, might be related to (1) changes in the
dynamicsof thetectonic platesin |ate-Variscan times, (2) orogenic
collapseleading to the sinking of the Tepl&Barrandian and lateral
extrusion of the surrounding Moldanubian rocks, (3) distortion
of theregional stressfield by local intrusion of large stocks, such
as the Saldenburg granite of the Firstenstein Massif, or (4)
distortion of the regional stress field due to the existence of
ephemeral releasing bendsin the Bayerischer Pfahl shear zone.
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Zur Bestimmung der makroseismischen Intensitét verwenden
moderne Skalen die Fihlbarkeit der Erschitterung (fur niedere
Intensitétsgrade), Schaden an Gebauden (fur mittlere und hohe
Intensitét ab Grad 5) und Auswirkungen auf Landschaft und
Umwelt (fir hthere Intensitét). Das Poster weist auf diejlngsten
Fortschritte bei der makroseismischen Beurteilung von Felsstir-
zen, dieim Gebirgein der Nahe des Epizentrums eines Starkbebens
aufzutreten. FUr Gebirgsareale mit geringer Vevolkerungsdichte
stellt die Berilicksichtigung von Massenbewegungen einen beach-
tenswerten Versuch der Intensitétsbestimmung dar, die jecochin
der EM S98 nur sehr kursorisch beschrieben sind. Die Phdnomene
werden in der Skala fur makroseismische Umwelt- und
Landschaftsauswirkungen, deren Endfassung 2007 von INQUA
publiziert wurde, berticksichtigt. Als Beispieleihrer Anwendung
werden mehrere al pine Beben desletzten Jahrhunderts sowie die
historischer Beben von Villach mit dem Bergsturz der Dobratsch-
Sudflanke (Villacher Alpe) besprochen.

Um Felssturze fir die Intensitétsbestimmung heranzuziehen hat
VIDRiH et a. (2001) das Erdbeben im Oberen Isonzotal (Soea
1998) “a's einen Versuch fur eine statistisch sinnvolle Beurtei-
lung der makroseismischen Intensitat zur Bewertung der
seismogeol ogischen Auswirkungen® ausgewertet. In einer Tabelle
werden Volumen und Art des Fel sausbruches mit der makroseis-
mischen Intensitét des Bebenskorreliert. Zuvor wurde bereitsfir
das Friaul-Beben 1976 von Govi (1977) die Haufigkeit von Stein-
schlégen bzw. Felsstiirzen im Epizentral gebiet aufgrund von L uft-
aufnahmen ausgewertet. Die makroseismische Intensitét des
Friaulbebensin Osterreich lagim Gailtal bei | = 7. Fir das Beben
konnten die Orginaldaten der ZAMG eingesehen und in Hinblick
auf die Felsstiirze bearbeitet werden.

Das, Villacher Beben" von 1348 fuhrte zu zahlreichen Felsstiir-
ze, zum Stau des Gail-Flusses durch einen Bergsturz und zur
Bildung eines Seesim Gailtal, der mehrere Jahrhunderte bestand.
Uber das zweite Villacher Erdbeben im Jahre 1690 sind keine
Berichte Uiber gréfl3ere Felsstiirze bekannt, obwohl die makroseis-
mische Intensitét beinahe so hoch war, wie die des Bebens von
1348 (GancL & Eccer 2006). Wahrscheinlich lag das von Fels-
stiirzen betroffene Gebiet nahe des Epizentrums ndrdlich der
Stadt Villach. Die Sudflanke des Dobratsch in Kérnten kann al's
eine Art Testgebiet fir Felssturze betrachtet werden, die durch
historische Erdbeben ausgel 6st wurden und die Bewertungen der
|okalen makrosei smischen I ntensitét erlauben. Die Bewertung von
historischen Ereignissen kann im Gebirge durch die Berlicksichti-
gung von Felsstirzen auf eine breitere Datenbasis gestellt wer-
den.
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The Upper Austroalpine / Upper Central Austroal pine Paleozoic
of Graz consists of a 30 x 50 km sized nappe complex built up
mainly of low-grade carbonates and schist of Silurian to
Carboniferousage. It liesontop of high-grade MiddleAustroa pine
/ Lower Central Austroalpine crystalline basement, and it is
discordantly overlain by asmall Cretaceous Gosau Basin and by
the Neogene Styrian Basin. Assuch, the Paleozoic of Graz records
many of the sedimentological, tectonic and metamorphic events
that formed the present Eastern Alps since the early Paleozoic.
Stratigraphy, pal acontology, internal structure and metamorphism
of the Paleozoic of Graz were extensively studied over the past
180 years, and resulted in over 500 publications (e.g. FLUGEL &
Huemann 2000 and references therein). However, remarkably no
geological profiles through the entire Paleozoic of Graz are
published and the complex, poly-phase tectonic history is still
not fully understood.

We present geological profiles through the entire Paleozoic of
Graz in order to understand the actual 3D geometry of this
complex. As a base, we use 1:50 000 geological maps, a 10 m
digital elevation model, local detailed maps and profiles, drillhole
data and descriptions of structure and stratigraphy from various
publications listed in FLUGEL & HusmANN (2000).

The structure of the Paleozoic of Graz, asrevealed by the profiles,
isdominated by the following elements: (i) a probably Variscian
(?) large-scale isoclinal fold with an ~E-W trending axis in the
lower nappe complex bringing Silurian schist on top of Devonian
limestone, (ii) early Cretaceous W to NW directed thrusts and
open to tight folds separating the Paleozoic of Graz into an upper
and a lower nappe system, and (iii) late Cretaceous to Tertiary
ductileto brittle normal and strike-slip faults defining the borders
against the surrounding crystalline basement. Which of these
events could have led to the emplacement of the Paleozoic of
Graz on top of the crystalline basement is discussed.
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