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Summary

Fossil bearing strata of Devonian age have been recognized in the Alps as early as
1843. Such classic regions comprise the surroundings of the city of Graz in Styria
and its eastward continuation to southern Burgenland, the Carnic and Karawanken
Alps at the ltalian/Slovenian border, the Graywacke Zone of Styria, Salzburg and Ty-
rol and rather small occurrences of the so-called Gurktal Nappe of Middle Carinthia
and parts of Styria (Fig. 1). Furthermore, based on rare microfossil occurrences and
geochronologic data it may be concluded that a considerable part of the pre-Alpine
crystalline complexes was also deposited during this time. However, this sedimen-
tary and volcanogenic sequence of unknown thickness was affected by greenschist
and amphibolite-grade metamorphism attributed to the Variscan orogeny of the late
intra-Devonian.
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Fig. 1. Main regions with fossiliferous Paleozoic strata in the Eastern and Southern Alps (PL = Peria-
driatic Line, N6 = Nétsch).

In the Alps the equivalents of the Devonian Period are characterized by abundant
shelly fossils and carbonate as well as clastic sequences of varying thicknesses. In
addition some basic volcanics occur in the Graz Paleozoic and in the Graywacke Zo-
ne. The limestone development ranges from true reefs and carbonate buildups to
slope and condensed cephalopod limestones of an open marine offshore environ-
ment on the sea-side and platform and coastal deposits on the land-directed other
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side. In the Camic Alps, for example, the relationship between shallow water li-
mestones and contemporary goniatite limestones is approx. 12 : 1 indicating an ex-
tensional regime of enhanced mobility accompanied in some areas by rifting related
basic volcanism in the Lower and Middle Devonian prior to the climax of the Va-
riscan perturbations.

For the Devonian strata of the Alps the analysis of climate sensitive lithologies sug-
gests a setting within the tropical belt of 30° southern latitude. Biogeographically,
close relations exist to coeval faunas and floras of Bohemia, the Urals, Kazachstan,
Altai and Tienshan and less pronounced to the Eifelian Hills, the Ardennes and Nort-
hern Africa for the Lower Devonian. From the Middle to the Upper Devonian cosmo-
polites are dominating like ammonoids, trilobites, brachiopods, corals and algae
which reflect an overall uniform character and are only of limited use to reconstruct
old pathways (Schénlaub 1992 and Fig. 2). Whether or not several distinct Devonian
microcontinents are assembled in an Alpine collage is yet not fully understood

In more detail the biogeographically relevant data from the Alps reflect the following
relationships (Fig. 2):

+ Lower Devonian faunal and floral affinities (brachiopods, corals, gastropods, trilobi-
tes, algae) exist with central and northern Europe and the Ural - Tienshan
regions;

* | oose contacts are with northern Africa;

¢ During the Middle and Upper Devonian cosmopolites dominate;

+ The Devonian is characterized by thick carbonate deposits and buildups with abun-
dant shelly fossils;

* Volcanic events reflect a rifting stage;

¢ Locally (e. g., surroundings of Graz) a hypersaline environment developed..

In conclusion,

> for the Devonian of the Alps a paleolatitudinal position within the tropical belt of so-
me 30° S or less is inferred;

> mobile basins were affected by extensional tectonics; the oceanic circulation sy-
stem aided the dispersal of many organic groups;

> two terranes or microcontinents may have existed in the Alps suggesting latitudinal
differences between the Southern Alps and the Graz Paleozoic;

> during the Devonian the relative plate motion of Africa changed resulting in a
southward shift of Africa relative to the South Pole (*loop" of APWP).
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Fig.2.
Late Devonian (c. 360 Ma) paleogeographic reconstructions of the Atlantic
bordering continents (after V. BACHTADSE et al. 1995, modified).
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The Devonian of the Carnic and Karawanken Alps of Carinthia

The Paleozoic Units of the Carnic and the Karawanken Alps represent the basement
of the Southem Alps. They are separated from the Central Alps by the Periadriatic
Fault system (Fig.1). The Carnic Alps extend in West-East-direction over 140 km
from the village of Sillian in Eastern Tyrol to Amoldstein in Carinthia. In the following
Western Karawanken Alps the Variscan sequence is almost completely covered by
rocks of Alpine age. To the east, however, the Lower Paleozoic sequence is well ex-
posed in the Seeberg area south of the city of Klagenfurt. In this Eastern Karawan-
ken region Lower Paleozoic rocks occur on both sides of the Periadriatic Fault. They
are subdivided into a small northern and a more prominent southern pan, the latter
extending beyond the stae boundary to Slovenia.

The Carnic Alps

The Paleozoic of the Carnic Alps represents one of the very few places in the world
in which an almost continuous fossiliferous sequence has been preserved (Fig. 3).
Ongoing geological and paleontological research started in the middle of the last
century. More recent investigations in the Devonian sequences were carried out du-
ring the last 30 years by Bandel (1969, 1972, 1974), Ebner (1973), Kreutzer (1989,
1990, 1992a/b), Oekentorp-Klster & Oekentorp (1992), Schénlaub (1979, 1985,
1992), Schoénlaub et al. (1992), Schénlaub & Heinisch (1993), Schénlaub & Flajs
(1975) on the Austrian part of the mountain range and by Ferrari & Vai (1965), Galli
(1985), Schonlaub & Kreutzer (1993), Spalletta & Vai (1984), Spalletta et al. (1983,
1994) on the ltalian side.

According to Kreutzer 1992a,b in the Carnic Alps the Devonian Period is characteri-
zed by the development of five north-northeast to south-southwest directed facies
belts (Fig. 4). During the Variscan orogeny these belts were transformed into stron-
gly deformed nappes which from top to base can be subdivided into the following
tectono-stratigraphic units:

1: Southern shallow water facies (Cellon-Kellerwand nappe)
a : Intertidal subfacies (Biegengebirge, Gamskofel)
b : Back reef subfacies (Upper Kellerwand, Hohe Warte, Biegengebirge)
¢ : Reef subfacies (Hohe Warte, Upper Kellerwand)
d : Reef debris subfacies (Hohe Warte, Upper Kellerwand)
2: Transitional facies (Cellon nappe)
3: Pelagic limestone facies (Rauchkofel nappe)
4. Offshore pelagic basinal facies (Bischofalm nappe)
5: Northern shallow water facies (Feldkogel nappe)

During the Caradoc Series of the Ordovician sedimentation was dominated by sili-
ciclastic deposits. Already in the following Ashgill Series a weak differentiation of
facies is indicated by the development of different cool water limestones. According
to Dullo (1992) the Wolayer limestone (south position) represents a near-shore
parautochtoniuos cystoid facies and the Uggwa Limestone (north position) an off-s-
hore basinal debris facies. However, the Ordovician reef evolution never exceeded a
pioneer faunal stage with crinoids suggesting a biostromal tendency with low topo-
graphic differences. This setting together with the contemporary faunal relationships
with neigbouring regions may correspond to a position of about 45° southern latitude
(Schénlaub 1992).
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Fig. 3: Stratigraphy of the Paleozoic sequences of the Camic Alps after Schonlaub (1986), modified by
Kreutzer (1992b).

In agreement with other regions in the Carnic Alps the passage from the Ordovician
to the Silurian is characterized by a regressive-transgressive re|at|onsh|p The first is
related to the retreat of the sea coupled with the glacial event in the Southern hemi-
sphere during parts of the Hirnantian Stage while the latter may indicate the rising
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‘sea level following an abrupt end of the glaciation. Thus, in the Llandovery the trans-
gressive Kok-Formation disconformably overlies the late Ordovician Plécken Forma-
tion in all sections dominated by limestones (for example in the famous Cellon secti-
‘on representing a southern paleogeographic position). In other sections, e.g. in the
Wolayer facies of the Seekopf section the Silurian sequence is considerably redu-
‘ced; it represents a more northern position. According to Schonlaub (1992) the pa-
‘leogeographical position of the Silurian is estimated at about 30 degrees southern
latitude. Similar to the Ordovician development, the Silurian carbonate buildups sug-
gest a rather low relief.
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Fig. 4. Palinspastic profile of the Camic Alps at the Devonian/Carboniferous boundary (Kreutzer
1992a). Gamskofel, Biegengebirge, Hohe Warte: Southern shallow water facies (Kellerwand
nappe); Cellon: Transitional facies (Cellon nappe); Cellon-North, Oberbuchach: Pelagic li-
mestone facies (Rauchkofel nappe); Bischofalm: Offshore pelagic basinal facies (Bischofalm
nappe). Somewhere to the north the northern shallow water facies of the Feldkogel nappe
occurs,

During the Lochkovian and Pragian Stages corals and stromatoporoids slowly
proceeded and first patch reefs started to grow. At the same time in the southern
realm of the Kellerwand nappe a shallow water subfacies developed. Schénlaub
(1992) estimated the global position of the Carnic Alps in the Middle Devonian at
about 30 degrees southern latitude.

In the Carnic Alps the prominent and more than 1300 m high cliffs of the Kellerwand
and of the Hohe Warte (altitude 2784 m above sea level) represent the centres of
the Devonian reefs (Fig. 5) having their climax in the Givetian and Frasnian Stages.
The strongly varying thicknesses of the facies belts during the Devonian (see Fig. 5)
indicate a differently subsiding mobile basin in an extensional regime which con-
trasts with the foregoing Silurian Period. In fact, during the time from the Lochkovian
to the Frasnian in the facies belt 1 about 1100 metres of shallow water limestones
were deposited (Kreutzer, 1990). They correspond to coeval pelagic cephalopod li-
mestones with markedly reduced thicknesses of some 100 m of facies belt 3. Betwe-
en this two facies belts a transitional environment with changing thicknesses is deve-
loped representing the facies belt 2. In conclusion, the different lithologies of the li-
mestone development can be attributed to at least 13 microfacies types (Kreutzer
1990, 1992a/b).
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Fig. 5: Correlation of Devonian sequences in the Carnic Alps (Kreutzer 1992a).
Southern shallow water facies: | = Gamskofel; || = Biegengebirge (Austriascharte); Ill = Bie-
gengebirge (Seekopf); IV = Hohe Warte, Upper Kellerwand '
Transitional facies: V = Lower Kellerwand, Cellon

Pelagic limestone facies: Vi: Oberbuchach
1. Bedded limestone; 2: Dolomite; 3: Birdseye limestone; 4: Laminite; 5: Reef buildups; 6:

Stringocephalus layer; 7: Hercynella layer

The reef development ended in the upper gigas Zone (Kreutzer 1990, 1992a/b). Du-
ring the following Famennian Stage the environment reflects a general trend towards
a uniform pelagic setting which was finally established at the beginning of the Carbo-
niferous Period (Fig. 3). The Lower Carboniferous Kronhof Limestones represents
such a cephalopod-trilobite bearing wackestone.

The forementioned pelagic limestones facies grades to the north-northeast into the
coeval siliciclastic Zollner Formation of facies belt 4. At the base of the Pragian Sta-
ge this lithology succeeded the Silurian to Lochkovian graptolite bearing Bischofalm
Formation and continued into the Lower Carboniferous. Yet, only few localities are
known in which interbedded limestones and siliciclastic layers occur (Dellachalm
Shale). Schénlaub (1985) interpreted these green shales as a transition between the
phacoid Findenig Limestone and the Zollner Formation.
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The Karawanken Alps

The Devonian outcrops in the Karawanken Alps occur within a tectonic window cal-
led "Seeberg Aufbruch" (Rolser & Tessensohn 1974, Fig. 6) and "Eisenkappel Auf-
bruch”, respectively, the latter being located close to the Periadriatic Fault (Fig. 1).
Along the river Trogern the Eisenkappel Aufbruch ranges from the Upper Ordovician
to the Permian. The Ordovician limestones resemble those from the Carnic Alps. Ac-
cording to Tessensohn (1983) the Silurian succession exhibits rich occurrences of
biostratigrahically important faunas which is closely related to coeval faunas of the
Carnic Alps. With regard to the Devonian reef environment, the Seeberger Aufbruch
represents the most important structure of the whole Karawanken Alps. In this area
the following tectonic units can be subdivided from top to base (Fig. 6):

+ Triassic of Steiner Alpen

+ Reef Unit ("Riffkalkeinheit" - pelagic, near reef and reef core and volcanic
Devonian)

+ Banded limestone Unit ("Banderkalk" - Upper Devonian to Lower Carboniferous
striated banded limestones)

+ Basal Unit (exposed in the "Seeberg - Fenster" - Upper Carboniferous shales and
limestones)

Storschitz

Y

Fig. 6. The main tectonic units of the Seeberg area of the Eastern Karawanken Alps (after Rolser &
Tessensohn 1974).

A revision of older stratigraphic data and introduction of new methods including stu-
dy of the petrofacies were carried out by Kupsch et al. (1971) and Tessensohn
(1974a,b). According to these authors the Seeberg realm represents Paleozoic sedi-
ments which range from the Silurian to the Permian. More recently, Rantitsch (1992)
studied the relationship between the different Devonian lithologies and in particular
the reef limestone development wich were strongly dislocated by Alpine tectonics.
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The Devonian limestone sequences comprises the Devonian to Carboniferous ban-
ded limestone ("Béanderkalk") and the reef limestone unit forming an anticlinal
structure. Both units are underlain and covered by clastic rocks. According to Tes-
sensohn (1974a, 1983) the limestone sequences of the reef unit comprises an envi-
ronment which ranges from reef buildups to reddish pelagic phacoidal limestones of
Devonian to Lower Carboniferous age. The main reef environment is exposed in the
centre of the Seeberg Aufbruch at the localities "Storschitz", "Gut Haller*and "Chri-
stophorus-Rock" and is represented by massive limestones. Recently these strata
were restudied by Rantitsch (1992) who confirmed 8 different types of microfacies
for the near reef realm of the back-reef, the reef-core and the debris facies. As the
centre of the reef-core he identified a Stromatoporoid-Renalcis facies with a debris
area in front. On the back side of the reef core lagoonal and platform carbonates are
developed. Rantitsch concluded a reef system in which the facies belts interfinger
within short distances. According to Tessensohn 1983 southwest of the locality Sa-
donig-Hoéhe clastic rocks occur within the Reef unit. In the shales and greywackes
basic to intermediate tuffs as well as some phacoidal limestone beds are intercala-
ted. Based on conodonts a Middle Devonian age has been demonstrated for these
beds by Loeschke & Rolser (1971).

In addition to the main reef development in the Karawanken Alps also an inter reef
mudstone facies can be recognized suggesting a simultaneous sedimentation bet-
ween single reef cores. Such a pattern may be compared with modern days atoll
reefs (Rantitsch 1992).

Comparison and Conclusions:

The facial environment of the Devonian of the Karawanken Alps and its different
microfacies types (Rantisch 1992) display many similarities with coeval strata of the
Carnic Alps by Kreutzer (1990, 1992a,b). In both areas the biohermal reef growth la-
sted from the Lower Emsian to the Frasnian (Kreutzer 1990, Tessensohn 1974 a,b,
1983).

Rantitsch determined a carbonate content between 95 and 100 % indicating a very
low terrigeneous influence. Similar conditions were concluded by Kreutzer (1990) for
the Carnic Alps. According to Tessensohn (1794a, 1983) and Rantitsch (1992) the
fauna of the reef and back-reef area are dominated by representatives of Favosites,
Heliolites, Thamnopora, Renalcis, Amphipora, Thamnophyllum. The same associati-
on occurs in the Carnic Alps (Kreutzer 1990, 1992a,b, Oekentorp-Kiister & Oeken-
torp 1992). In the Devonian of the Carnic Alps Kreutzer estimated the transition from
intertidal flats to the pelagic limestone facies within a distance of less than 9 km. A
short transition was also postulated by Rantitsch for the facial belts of the Karawan-
ken Alps. In addition Rantitsch proposed a model with atoll reefs in the Devonian of
the Karawanken Alps. According to Kreutzer (1990) in some areas of the Carnic
Alps reef core sedimentation is interrupted by low energy sediments. Yet, the only
proof of volcanic activity in the Devonian of the Carnic Alps are layers resembling
tuffites which are intercalated in the Lower Devonian Findenig Limestone. Finally,
with consideration to the very low terrestrail influx of the limestone sequences the in-
tertidal realm of the Biegengebirge area of the Carnic Alps suggests an island
setting.
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In conclusion, during the Devonian the Carnic and the Karawanken Alps exhibit a
closely similar environment. According to new investigations carried out in the past
30 years, a barrier reef belt is suggested which grades to the north into a basinal
areas and to the south into a back reef lagoon or platform development. Yet, any in-
dication of a nearby land area is missing from which a clastic input may be derived.
In conclusion, the microfacial environment and the facial belts of the Carnic and Ka-
rawanken Alips closely correspond to the "model for reef and shallow water platform”
of Machel and Hunter (1994).

The Graz Palaeozoic

The Graz Palaeozoic, part of the Upper Austroalpine nappe system, comprises an
outcropping area of approx. 1250 km?®. Presumably, the Ordovician to Carboniferous
sequences overly a metamorphic basement which is well preserved in a marginal
position: In the northern and western part fossiliferous Paleozoic rocks are over-
thrust upon the Middle Austroalpine Unit, i. e. the Gleinalm crytalline complex and in
the eastern part upon the Lower Austroalpine Unit, i.e. the Raabalpen complex. In its
western sector the Palaeozoic succession is unconformly overlain by the Upper Cre-
taceous Kainach Gosau. To the south it is covered by Neogene sediments of the
"Styrian Basin".

The Graz Paleozoic represents a pile of nappes. These nappes are composed of
different facies or a mixing of several facies (Fligel and Neubauer 1984). Conside-
ring lithological similarities, the tectonic position, and metamorphic superposition, a
lower, an intermediate, and an upper group of nappes can be differentiated (Fig. 7):

(1) The Lower Nappe System (Upper Silurian to Lower Devonian) comprises
the 'Schockl-Group', the 'Passail-Group' and the 'Anger Crystalline Complex'. Besi-
des the common Alpine (Early to Late Cretaceous) deformation of the Graz Paleo-
zoic in this basal nappe system minor Variscan deformation under upper greenschi-
st-grade overprints with exceptionally occuring amphipolite-grade conditions have
been documented. Generally, volcanoclastics dominate the Late Silurian to Early
Devonian, and carbonates the Middle Devonian time span.

(2) The Intermediate Nappe System (Early Silurian to Upper Devonian) con-
sists of the ‘Laufnitzdorf-Group' and the 'Kalkschiefer-Group' (Early to Upper Devo-
nian). Both nappe groups occur in different structural levels. The former develop-
ment pelagic limestones, shales and volcanoclastics are the dominating lithologies,
in the latter limestones and siliciclastics.

(3) The Upper Nappe System (Upper Silurian to Upper Carboniferous)
comprises the 'Rannach- and Hochlantsch-Group'. Both groups display a comparab-
le development of facies, in particular from the Emsian to the Givetian Stages.

With regard to the palaeogeographical interpretation of the entire Palaeozoic suc-
cession, the 'Rannach- and Hochlantsch group' are considered as a nearshore de-
velopment, while the ‘Laufnitzdorf group' may represent an offshore setting. Accor-
ding to Hubmann 1993 the 'Schéckl group' occupies an intermediate position.

The overall lithologies reflect a sedimentary regime changing from a passive conti-
nental margin with a continental breakup (alkaline volcanism) to shelf and platform
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geometries during Silurian and Devonian times (Fritz et al. 1992). During this period
the lithologic development, i.e. the alternation of dolostones and limestones (Hub-
mann 1993) and the occurrences of stratigraphic gaps and mixed conodont faunas
(Ebner 1978) may be attributed to sea-level changes and probably also synsedimen-
tary tectonics. An overview of the lithologic development is shown in Fig. 7. In this
figure traditional lithostratigraphic names are still used although a revision is in pre-
paration (Fllgel in prep.).
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Fig. 7: Schematic stratigraphic development of the Graz Paleozoic after Hasenhiittl (1994) and Hub-
mann & Hasenhttl (1995).
1 Kher Formation, 2 Parmasegg Formation, 4 Barrandei Limestone, 5 Kanzel Limestone, 6
Steinberg Limestone, Platzlkogel Formation, Héllererkogel flaser limestone, Grésskogel flaser
limestone, 7 Sanzenkogel Limestone, 8 Dult Formation 9 Tyrnaueralm Formation, 10
Hochlantsch Limestone, 11 Mixnitz Formation, 12 Hackensteiner Formation, 13 Harrberger For-
mation, 14 Schattleitner Formation, Domerkogel Formation, 15 Kogler Formation, 16 Heuberg
Formation, Sommeralm complex, 17 Gschwendt Formation, 18 Passail Formation, Waldstein
Formation, 19 Arzberg Formation, 20 Schéckl Limestone, Hochschlag Limestone.

Efforts to demeonstrate the faunal relationships between the Paleozoic of Graz and
other remnants of the Paleozoic of Central Europe, especially the Rhenohercynian
zone date back to the pioneering phase of paleontological research in the surroun-
dings of Graz. In particular the very fossiliferous late Emsian to Eifelian formations of
the Graz Paleozoic e.g., the Barrandei Limestone-Formation are well suited for
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faunal relations due to its diversified and abundant list of fossils (Filigel 1975).
However, there is a strong need to revise older identifications and to demonstrate its
potential for comparison beyond such a limited geographic area like the Alps. For
example, the taxonomy of some Green Algae and tabulate corals was recently the
subject of detailed studies (Hubmann 1990, 1991, in prep.) to demeonstrate rather
close biogeographic links ‘with the Rhenohercynian Zone, the Moravian Karst and
the Cantabrian Mountains (Hubmann 1991, 1995, Herrmann & Hubmann 1994).

The Paleozoic of southern Burgenland

Since the last century rocks of presumably Devonian age have been known from
southern Burgenland. They comprise shales, limestones and dolomites of unknown
cumulative thickness which occur in some scattered outcrops near the villages of
Hannersdorf and the town of Gussing, respectively. A newly discovered fossil as-
semblage of conodonts, rugose and tabulate corals and crinoid debris clearly indica-
tes an Upper Emsian age for at least parts of the carbonate sequence. Based on
these new biostratigraphic data as well as the general facies development in this re-
gion an original close connection with the neighbouring fossiliferous sequences in
the surroundings of Graz seems well established (Schénlaub 1994). This conclusion
is strongly supported by frequently occurring dolomitic rocks of Lower Devonian age
in the subsurface of the Tertiary Basin of eastern Styria (Ebner 1988).

The Gurktal Nappe

The Gurktal Nappe represents one of the uppermost tectonic units within the pile of
nappes of the Eastern Alps. It covers a wide area in Middle Carinthia but extends
beyond the provincial boundary to parts of western Styria. The whole sequence
comprises a variety of greenshist-grade metamorphic rocks of volcanic and sedi-
mentary nature, such as basic and acid volcanics of mainly Ordovician and Silurian
age, siliciclastics and carbonate rocks, the latter being of predominantly Devonian
age (Fig. 8). Already in the first half of this century from a few localities fossils of Lo-
wer Paleozoic age were recorded indicating the above mentioned age assignments
and thus an almost equivalent facies with parts of the Graywacke Zone in the nort-
hern Alps.

After application of research methods for microfossils, in particular conodonts many
new data have been provided which are summarized in Fig. 8 . Apart from some
brachiopods and crinoids occuring in marbles of the underlying "Phyllite Complex",
strata equivalent to the Devonian comprise bedded limestones, nodular limestones
and dolomitic rocks with intercalations of shales and graywackes.

Based on the available biostratigraphic and lithological data in the central part of the
Gurktal Nappe two distinct Devonian facies occur. The first one named "Aithofen
facies" is dominated by different types of up to 100 m thick shallow-water and partly
bioclastic limestones, the other one named "Magdalensberg facies" by mostly pelitic
rocks with rather small lenticular accumulations of limestones. One of the best ex-
amples for the Devonian limestone dominated succession is displayed at the famous
quarry "Aich" near Treibach-Althofen showing a complete record through the Devo-
nian except for parts of the Middle Devonian (Schénlaub 1971). The opposing pelitic
facies is dominated by fine and coarse grained clastics with some tuffaceous and li-
mestone intercalations the tickness of which varies from 2 to 9 m. Based on
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conodonts different levels within the Lower, Middle and Upper Devonian (up to the
Frasnian Stage) have been recognized (Buchroithner 1979, Neubauer & Pistotnik

1984).
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(1984). (From H. P. SCHONLAUB 1992).
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The Graywacke Zone

The Graywacke Zone represents the Paleozoic basement of the Northern Limestone
Alps. The West-East-directed belt of Lower Paleozoic and Carboniferous rocks ex-
tends over a distance of some 450 km and a maximum width of 23 km from the Pro-
vince of Vorarlberg in the west to the town of Ternitz in Lower Austria in the east. In
the following Vienna Basin the eastern continuation is covered by sedimentary rocks
of Tertiary age.

Although in the Graywacke Zone fossil remains have been found as early as 1847
main progress towards a modern biostratigraphic framework was not achieved until
the early 1960s when conodont studies were first employed in the Styrian and Tyro-
lean part of this zone. Since then a great deal of new and fundamental data were
supplied accompanied by analysis of facies, geochemical analysis of volcanics and
new maps (see summary by Schénlaub & Heinisch 1993).

In the Eastern Graywacke Zone limestone sedimentation passed without any bre-
aks from the Silurian into the Devonian. Different from other regions in the Alps split-
ting of facies is less pronounced in the Devonian. Generally, the equivalents of the
Lower Devonian are charakterized by platy limestones which laterally pass into
dacryoconarid bearing reddish limestones with marly and bioclastic interbeds.

In the eastern part of the Graywacke Zonethe majority of the Devonian sections end
at or close to the Lower/Middle Devonian boundary. At few localities, however, strata
equivalent to the Frasnian and basal Famennian overly unfossiliferous rocks sugge-
sting that sedimentation may have lasted through the entire Devonian. During this
time 200 to 300 m limestones were deposited. The Devonian sequence is discon-
formably overlain by a limestone breccia and the 100 to 150 m thick clastic Eisenerz
Formation of Lower to Middle Carboniferous age (Fig. 9).

In the western Graywacke Zone of Tyrol and Salzburg an obvious heterogenity of
facies has recently been recognized. According to Heinisch et al. (1988) within short
distances two distinct facies are developed which comprise the Wildseeloder and
the Glemmtal Unit, respectively (Fig. 9). In the first in the Upper Silurian a carbonate
platform formed which lasted until the early Upper Devonian. It consists of shallow
water lagoonal dolomites, a local reef development and pelagic limestones of Fras-
nian age (Mostler 1970, Schénlaub 1979). The Glemmtal Unit is distributed to the
south of the former. The Devonian part consists of siliciclastic sediments with inter-
calations of condensed cephalopod limestones and interbedded cherts and black si-
liceous shales named Klingler Kar Formation. In addition, in the Pragian and
presumably also in the Middle and Upper Devonian (?)2 to several hundred meters
thick intercalations of basic magmatites occur ranging from lavas, pyroclastic rocks
and tuffites. Based on trace elements they are of intraplate origin. They also interfin-
ger with medium to fined grained sandstones, siltstones and shales termed Léhners-
bach Formation. Both the clastic and limestone sequences are overlain by the un-
fossiliferous Schattberg Formation. In conclusion, during the Silurian and the Devo-
nian in the western segment of the Graywacke Zone the shallow water platform regi-
me of the Wildseeloder Unit existed contemporaneously to the basin and "sea-
mount" facies of the Glemmtal Unit. The only connecting link was the Ordovician
Blasseneck Porphyry which, however, also reflects some lithological differences in
both tectonic units.
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Heinisch 1988).
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