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v-Ych akumulaci na uzemi Ra ­
kouska a jejich korelace s tera ­
sami na uzemi Ceskoslovenska . 

ten eine Reihe von Kenntnis­
sen, durch die eine gegenseiti­
ge Korrelation und stratigraphi ­
sche Einstufung der Terrassen 
ermöglicht wurden . Im vorlie­
genden Beitrag werden wich ­
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rassen auf dem Gebiet der 
Tschechoslowakei zusammen­
gefaßt. 
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lntroduction 

The correlation of basement zones between the Alps and 
Carpathians have strong significance for the definition of 
microplates involved in the Alpine orogen, and, naturally, 
for the evolution of the pre-Aipine basement. Late Paleo­
zoic depositional sequences with strong shallow water af­
finities have a distinct significance among basement units 
because they contrast all other lithotectonic units in regard 
to the depositional environment, the age of deposition as 
weil as to the age and degree of metamorphism. 

Late Paleozoic deposits of a shallow marine environment 
occur within the North Gemeric Zone, e. g. at the locality 
Ochtina and related localities of the Western Carpathians, 
within the Veitsch nappe (Greywacke zone) and at Noetsch 
of the Eastern Alps (Fig. 1 ). The North Gemeric Zone and 
the Veitsch nappe are situated along the same structural 
zone which separates a strong metamorphosed basement 
in the footwall from weakly metamorphosed Early Paleo­
zoic rocks in the hangingwall (see TOLLMANN, 1986, and 
references cited therein). The tectonic position of Noetsch 
in the Eastern Alps is rather obscure. lt forms the core of 
a fault-controlled window below Mesozoic rocks of the 
Drauzug. 

The aim of this paper is 
- to correlate the individual formations of these three 
structural units, 
- to evaluate their geodynamic evolution, 
- to elucidate their significance for the Variscan geody-
namic evolution of the Alpine and Carpathian belt. 

Sections 

1. Noetsch Group 

SCHÖNLAUB (1985) redefined the sedimentary sequence 
from the locality Noetsch (Noetsch Group) . The Noetsch 
Group consists of three formations, from the base to the 
top, of the Erlachgraben Fm. , die Badstub-Breccia Fm. and 
the Noetsch Formation. The Stratigraphie base of the 
Noetsch Group is not known up to now. 

The Erlachgraben Formation is composed of sandy silt­
stones, and slates which are intercalated by up to ten me-

tres thick conglomerate lenses. Some rich faunas including 
brachiopods, bivalves, corals and plants favour a shallow 
marine environment of d~position . The age of deposition is 
not known exactly. SCHONLAUB (1985) discusses a Late 
Visean and/or Early Namurian age. 

The up to 400 m th ick Badstub Breccia Formation is 
formed by a greenish breccia of a mysterious, strongly dis­
cussed origin and a marly siltstone ( .. Zwischenschiefer") . 
The breccia bears predominantly components of a meta­
morphic origin (e. g., amphibolites, marbles and ortho­
gneisses) , and rare pelagic limest9.nes of Late Visean age. 
The recent interpretation of SCHONLAUB (1985 ; see dis­
cussion in that paper) favours a volcanic origin for this 
breccia , an eruptive breccia . TEICH (1982) found a tholeiitic 
basaltic chemistry evaluating the major elements. 

The 400 - 600 m thick Noetsch Formation is composed of 
grey slates, siltstones and conglomerates. Some localities 
are rich in fossils typical of a shallow marine environment, 
as like bivalves, gastropods, brachiopods, corals. The age 
of deposition is Namurian to Westphalian (?) . 

lt is worth being noted that all three formations bear pre­
dominantly strongly metamorphosed components like am­
phibolites, marbles, orthogneisses. Unmetamorphosed 
plutonic rocks are rather rare (EXNER, 1983). KODSI and 
FLÜGEL (1970) described the light and heavy mineral con­
tent of the sandstones which suggest likewise a metamor­
phic source region . SCHÖNLAUB (1985) notes the occur­
rence of pelagic Iimestones with conodonts hardly older 
than the age of redeposition. These Iimestones contrast the 
sedimentary environment of the Noetsch Group. Own Ob­
servations on components show the predominant existence 
of components strongly sheared during metamorphic con­
ditions. The age of metamorphism of the metamorphic 
components is not known up to now. 

2. Veitsch Group 

The sedimentary sequences of the Veitsch nappe 
(Veitsch Group) are rearranged recently by NIEVOLL {1983), 
RATSCHBACHER (1984, 1987) and RATSCHBACHER and 
NIEVOLL (1984) . RATSCHBACHER gives a new subdivision 
in three formations for the western part of the Veitsch 
nappe. The correlation with the eastern area of the Veitsch 
nappe bears some uncertainties (RATSCHBACHER and 
NIEVOLL, 1984). ln the western Veitsch nappe, there are 
the Steilbachgraben Formation, the Triebenstein Formation 
and the Sunk Formation from bottom to the top. For the 
eastern Veitsch nappe, the Graschnitz Formation is intro­
d!.!.ced new by this paper (see below; see also FLÜGEL, 
HOTZL and NEUBAUER, in press). 

Recently, a highly metamorphosed basement slice (para­
gneisses and discordant aplitic veins (plagiogranitic com­
position) of the Prieselbauer Complex are found together 
with low grade metamorphosed sediments of the Veitsch 
Group (NEUBAUER et al. , 1987). U/Pb zircon data {lower in­
tercept age of paragneiss: 391 ± 2 Ma; upper intercept age 
of aplite : 363 ± 20 Ma) favour an intra-Devonian age of me­
tamorphism and magmatism. But it is important to note, 
that the relationship between Prieselbauer slice and the 
Veitsch sediments is based on an interpretation because 
a mylonite zone separates actually both units. 

The Steilbachgraben Formation (up to 230m thick) con­
sists of arkosic sandstones, shales and Iimestones which 
bear siliciclastic components. Tuffaceaus rocks of basic 
composition are rare. Dolomite, magnesite and sulphates 
are intercalated between clastic sediments. Some shallow 
marine fossils like brachiopods, trilobites, gastropods and 
corals indicate a Late Visean age of deposition (HAHN and 
HAHN, 1977; NIEVOLL, 1983; RATSCHBACHER, 1987, and 
references cited therein). 

The 10 to 300m thick Triebenstein Formation consists of 
pure Iimestones bearing some corals and crinoids which in­
dicate a Late Visean age of deposition. Greenschists of 
a tuffaceaus and Iava flow origin are intercalated within the 
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Fig. 1: The Noetsch-Veitsch-North Gemeric Zone within the Alpine-Carpath ­
ian belt . 

Iimestones in some sections. The thickness of these green­
stones varies between 0.1 to aproximately 10 metres. About 
the chemistry and geodynamic significance of this volcanic 
episode is known noth ing up to now. 

The 50 to 150 m thick Sunk Formation is composed of 
cyclic carbonate and clastic deposits. A cyclus range from 
Iimestones at the base to shales, siltstones, sandstones 
and conglomerates suggesting a coarsening upwards 
trend . Graphite occurs tagether with conglomerates. As 
a rule, the clastic rocks of the Sunk Formation exhibit 
a dark pigment. Plantfossils of the Sunk Formation suggest 
a Westphalian A-C age (TENCHOV, 1980). 

The Graschnitz Formation appears east of the locality 
Bruck/Mur. The boundary to the Sunk Formation is defined 
by the change from dark into reddish to yellow clastic rocks 
(NEUBAUER, 1983). The Graschnitz Formation consists of 
slates and siltstones which are intercalated by thin quartz 
breccias and fanglomerates. The presence of acid 'tuffa­
ceous rocks containing phenocrysts of quartz and alkali 
feldspar as weil as red-colaured quartz pebbles prefer 
a Permian age Interpretation by lithostratigraphic compar­
ison with other Permian sections of the Eastern Alps. 

ln cantrast to the Noetsch Group, the clastic content of 
Veitsch Group rocks is dominated by nearly undeformed 
and unmetamorphosed plutonic rocks. Besides quartz peb­
bles, granite pebbles dominate the clastic spectrum. Heavy 
minerals suggest a similar source region (RATSCHBACHER 
and NIEVOLL, 1984). 

3. North Gemeric zone 

The filling of Late Paleozoic basins preserved in the Al­
pine structure of the North Gemeric zone reflects the final 
stages of the Variscan orogeny. The Late Paleozoic forma­
tions are represented by Early and Late Carboniferous vol ­
canosedimentary complexes of the DobSina- and the 
Crmer Groups and by Permian continental sediments and 
volcanics of the Krompachy Group. 
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3.1 Dobsina Group 

The Dobsina Group consists of four formations (from the 
bottom to the top) : the Ocht.ina, Rud~any, ?latnik and the 
Hamor Formations (BAJANIK, VOZAROVA and REICH ­
WALDER, 1981). 

The Ochtina Fm. (about 1200 m thick) is in the western 
part of the Gemericum. lts Stratigraphie basement is not 
known. The formation rests in a nappe position upon the 
lower tectonic unit - the deformed envelope series of the 
Veporic crystalline complexes. The lower part of the Ochti ­
na Fm. consists of a complex of cyclic, metamorphosed 
fine-grained conglomerates and sandstones w ith phyllite 
intercalations. The complex is overlain by phyll ites alternat­
ing with fine-grained metasandstones and intercalations of 
metavolcanics and metavolcaniclastics (tholeiite basalts, 
their tuffs and tuffites). Minor bodies of magnesites and 
ultrabasic rocks occur sporadically. The Tournaisian-Visean 
age of the lower part of t.he Ochtina Formatio.n is indicated 
by sporomorphs (BAJANIK and PLANDEROVA, 1985). A Vi ­
sean sporamorph assemblage (PLANDEROVA, 1982) was 
found in a horizon with basic volcaniclastic material. The 
upper part of the Ochtina Fm. consits of a horizon of mag­
nesite spatially associated with heavy-bedded dolomites 
and black graphite slates. The Uppermost Visean-Serpu ­
chovian age of the magnesite horizon is proved by cono­
donts (KOZUR, MOCK and MOSTLER, 1976). Clastic sed i­
ments of the Ochtina Formation contain besides quartz, 
feldspar and scarce clastic mica grains also clasts of dark 
phyllites, metasandstones, lydites and sporadical apl ite 
granites. 

The Ru d n a ny Formation is only preserved in the 
northwestern northern and eastern parts of the Gemeri ­
cum. ln the northwestern and northern parts of the Gemeri ­
cum, the Rudnany Fm. overlies with an unconformity the 
low-grade metamorphosed Paleozoic rock complex of the 
Rakovec Group (former phyllite-diabase series) and the 
gneiss-amphibolite complex (the Klatov Group). ln the 
eastern part of the Gemericum the Rudnany Fm. overlies 
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unconformably the low-grade metamorphosed Early Car-
. boniferous rocks of the Crmel' Group. The coarse-clastic 
Rudnany Fm. tends evidently to fining upwards. lt consists 
of coarse-grained conglomerates, its upper parts comprise 
sandstone and slate intercalations. lts thickness shows ex­
treme regional variability (10-150 m). The clastic material 
consists of metabasalts, their tuffs and tuffites, various 
types of phyllites, actinolite schists, metasandstones, hem­
atite quartzites and phyllites, lydites, plagioaplites, granitic 
and tonalitic magmatic rocks, biotite-, two mica-, biotite­
hornblende-, garnet-hornblende and injected gneisses, am­
phibolites. 

Crystalline dolomite clasts occur sporadically. The clastic 
material is very similar to rock complexes of the basement 
of the Rakovec Group, the Crmel' Group and of the 
gneiss-amphibolite complex (Kiatov Group) . The West­
phalian A-B age of the Rudnany Fm. is proved by macro­
fa~na and macroflora (RAKUSZ, 1932; VACHTL, 1938; 
NEMEJC, 1946). 

The Zlatnik Formation (max. thickness 400 m) over­
lies the Rudnany Fm. lt is mostly preserved in the northern 
part of the Gemericum (around Dobsina-Rudnany) and 
consists of a rather monotonaus complex of slates and 
fine-grained metasandstones with basic volcaniclastic lay­
ers and thin tholeiite basalts. ln the lower part of the Zlatnik 
Fm. sporadical carbonate bodies contain plentiful macro­
faunas (loc. Dobsina) . The fauna is indicative of the West­
phalian C-D age (RAKUSZ, 1~32) or the uppermost West­
phalian B age (BOUCEK and PRIBY~. 1960). The macroflora 
indicates the Westphalian A-B (NEMEJC, 1953). The con­
odonts are indicative of the Westphalian A (KOZUR and 
MOCK, 1977). A complex of dark phyllitesandlight crystal­
line Iimestones with interbeds of basic volcaniclastic mate­
rial (the Dubrava beds in the sense of FUSAN, 1959) overly­
ing the Ochtina Fm. at the locality Ochtina and partly SW of 
the locality, is also correlated with the Zlatnik Fm. 

Cyclical paralic sediments denoted as the Hamor For ­
mation (150-370 m thick) represent the youngest forma­
tion of the Dobsina Group. Sedimentary cycles composed 
of conglomerates, sandstones and slates contain local an­
thracite coal sheds. The Hamor Fm. was dated Westphalian 
D - Stephanian A (ILAVSKA, 1964) according to a spora­
morph assemblage. Clastic material of the Hamor Fm. con­
glomerates contains various types of phyllites, metaquart­
zites, lydites, scarce granitoids and acid volcanics. Because 
of pre-Permian erosion and Alpine tectonic reduction, the 
Hamor Fm. is only preserved in relics. 

3.2 Crmel' Group 
The Crmel' Group is the lithological and stratigraphical 

equivalent of the lower part of the Ochtina Fm. in the east­
ern part of the Gemericum. The Crmel' Group mostly con­
sists of low-grade metamorphosed sediments, basic vol­
caniclastics and sporadical acid volcaniclastics. The basal 
part of the Crmel' Group tends to fining upwards and con­
sists of a complex of medium- to fine-grained metasand­
stones alternating with phyllites, and sporadical acid vol ­
caniclastics. The major part of the Crmel' Group is formed 
by cyclical fine-grained metasediments associated with ba­
sie volcan!cs and volc~niclastics (tholeiites s. I. according 
to BAJANIK in BAJANIK et al., 1986). The intensity of vol­
canism decreases towards the upper part of the Crmel' 
Group to be replaced by thin lenses of carbonates (partly 
alterated to magnesites) and occasional lydites. The top 
parts of the entire complex display coarsening of sedi ­
ments again. 

Sediments and volcanics of the Crmel' Group underwent 
Variscan metamorphism (Sudetian phase). The grade of 
their metamorphism corresponds to the lower part of the 
greel)schis~ facies of the low-pressure type (SASSI and 
VOZAROVA, 1987). 

The Crmel' Group was dated as Tournaisian-Yisean qn 
the basis of a sporamorph assemblage (BAJANIK, VOlA­
ROVA and SNOPKOVA. 1986). 

When reconstructing the evolution of Carboniferous for­
mations in the North-Gemeric zone we must consider at 
least two prominent breaks in Sedimentation. The bed se­
quence is devoid of the Namurian B- C sediments and of 
the most part of the Stephanian sediments. Various litho­
logical members of Carboniferous sequences of the 
Dobsina and Crmel' Groups are uncorformably overlain by 
Permian basal sediments of the Krompachy Group. They 
are represented by violet-red alluvial, polymict conglomer­
ates. Radiometrical dating of a volcanogenic horizon over­
lying the basal conglomerates indicate the Upper Autunian­
Saxonian age 206Pb238U - 263 Ma; 207 Pb/235U - 274 Ma; 
NOVOTNY and ROJKOVIC, 1981). 

Data concerning the age of metamorphism of rock com ­
plexes from the basement of the Rudnany Fm. are most 
frequently indicative of the Devonian /Carboniferous boun­
dary (CAMBEL et al., 1980; KANTOR, 1980- K/Ar method; 
gneisses and amphibolites of the Klatov Gr.). 

ln the eastern part of the Gemericum, the Rudnany Fm. 
overlies unconformably the low-grade metamorphosed 
rock complex of the Crmel' Group. lts age is Tournaisian-Vi­
sean. The Rudnany Fm. conglomerates contajn pebbles of 
low-grade metamorphosed rocks from the Crmel' Group. 
So the Lower Carboniferous formations of the North-Gem­
eric zone must have been metamorphosed in final phases 
of the Variscan orogeny under the condition of low temper­
ature and low pressure. The grade of metamorphism of the 
Ochtina Formation in the western part of the Gemericum is 
analogous, i. e. the lower part of the gr!'lensc~ist facies of 
the low-pressure type (SASSI and VOZAROVA, 1987). 

Discussion 

Sedimentary formations of the Noetsch and Veitsch 
Grou_ps in the Eastern Alps, and sedimentary formations of 
the Crmel' and Dobsina Groups in the North-Gemeric zone 
of the West Carpathians display following common fea ­
tures : 

1) an approximately equal age, 
2) marine shallow-sea depositional environments rela­

tively weil defined by fauna, 
3) syngenetic basic volcanism, prominent in West-Car­

pathian Carboniferous formations (because they are better 
preserved) showing ~he charact!'lr of t~oleiite bas~lts of the 
orogenic type (VOZAR in VOZAROVA and VOZAR, 1988), 

4) clastic detritus originating from metamorphic and 
magmatic rocks as weil as from low-grade metamorphosed 
or almost nonmetamorphosed volcanics and sediments, 

5) general upward coarsening of clastic facies, associat­
ed with gradual shallowing and transition into paralic and 
continental depositional environments, 

6) Permian continental volcanosedimentary formations 
(overlying unconformably the Carboniferous complexes of 
the North-Gemeric zone of the West Carpathians), 

7) the basement whose metamorphism is radiometrically 
dated as Devonian or Devonian-Carboniferous. 

8) ln the Eastern Alps, the zone of Early Carboniferous 
shallow water sedimentation is contrasted by flysch-like 
deep water deposits in the south and a meta ­
morphic-batholithic belt situated in the north. A similar 
configuration occurs in the Western Carpathians. For both, 
Carpathians and Eastern Alps, this zon?tion i~ explaineq in 
terms of terranes or microplates (VOZAROVA and VOZAR, 
1988; FRISCH and NEUBAUER, 1989; NEUBAUER, 1988) 
which were differentiated after their basement evolution 
and evolution in Early Carboniferous times. 

Bed complexes of Carboniferous formations are general­
ly better preserved in the North-Gemeric zone of the West­
ern Carpathians. Although they are incorporated in the Al ­
pine nappe structure in this area, their basement and their 
relation to overlying Permian complexes may be defined al ­
most completely. The complexes have been interpreted as 
remnants of depositional ba~in filli.ngs, assoc!ated with the 
collision type orogeny (VOZAROVA and VOZAR, 1988). De-
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Fig . 2: The lithostratigraphic frame of sections of the Noetsch-Veitsch-North 
Gemeric Zone. For location of sections, see Fig. 1. 

vonian metamorphism of the basement in both areas eom ­
pared, and detritus originating from geoteetonieally differ­
ent souree areas - eontinental mieroplates and orogenie 
zone - are signifieant for the reeonstruetion of the evolu­
tion of the entire depositional zone. 

Conclusions 

Shallow-sea Carboniferous depositional formations of 
the Noetseh and Veitseh Groups of the Eastern Alps, and of 
the North -Gemerie zone in the West Carpathians represent 
remnants of depositional basins bordering the Varisean su ­
ture zone. Their origin was closely assoeiated with the evo­
lution of the entire orogenie zone. Tournaisian-Visean ba ­
sins in the West Carpathians (the Crmel' Group and the 
lower part of the Oehtina Fm .) had the eharaeter of a rem­
nant basin. The basinal filling was refolded and slightly me­
tamorphosed (VOZAROVA and VOZAR, 1988). Upper Vi­
sean-Namurian and Westphalian peripheral basins bar­
dered the new-formed suture zones. The basins are eharae­
terized by a shallow-sea depositional environment, varie­
gated lithofaeies and frequent breaks in Sedimentation . 
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........,_ Unconformi ty ~Disconformity 

The final phase of the Varisean orogeny, eharaeterized 
mainly by intense fault teetonies and gradual eonsolidation 
trend in the entire orogenie zone, resulted in Permian eon­
tinental voleanosedimentary formations followed by Perm­
ian - Triassie evaporite formations. 
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Abstrakt 

Mladopaleozoicka sedimen­
tacia z 1/'fskytov v oblasti 
Nötsch a Veitsch vo Vychod­
nych Alpach je zrovnavana 
s obdobnymi sedimentacnymi 
podmienkami z oblasti Ochti­
nej. prip. ostatnych ekvivalen­
tnych casti severogemeridnej 
z6ny v Zapadnych Karpatoch. 
Uvazovany je jednotny plytko­
morsky sedimentacny priestor 
s morskou molasovou sedimen­
taciou , s narastajucimi rifmi 
(alebo cast'ami s v'{vojom plyt­
kovodnych organizmov), ktore 
boli prekr'{vane vrchnokarb6n­
skymi, regresivnymi deltoll'fmi, 
deltovo-riecnymi sedimentar­
nymi faciami a miestami 
i permskymi fanglomeratmi. 
Pre jednotlive casti tohoto sedi­
mentacneho priestoru bol dis­
kutovany dev6nsky metamorfny 
podklad . Toto sedimentacne 
prostredie charakterizuje sutu­
ru medzi dvoma rozdielnymi 
mikroplati\ami, menovite medzi 
metamorfovanou vnutornou z6-
nou variskeho orogenu a von­
kajsou z6nou so spodnokarb6n­
skou hlbokovodnou sedimenta­
ciou. 

Zusammenfassung 

Die jungpaläozoischen Abla ­
gerungen von Nötsch, Veitsch 
der Ostalpen werden mit sol­
chen von Ochtina und ver­
gleichbaren Abfolgen der Nord­
gemeriden der Westkarpaten 
korreliert . Ein einheitlicher ma­
riner Flachwasserraum mit ma­
riner Molassesedimentation 
und dazwischen sich aufbauen­
den Riffen (oder Teils mit 
Flachwasserorganismen) wird 
postuliert, die von oberkarbo­
nischen regressiven Delta- und 
Flußablagerungen und von ver­
mutlich permischen Fanglome­
raten überlagert werden. Ein 
devonisch metamorphosiertes 
Fundament von Teilen dieses 
Ablagerungsraumes wird disku­
tiert. Dieser Sedimentations­
raum charakterisiert die Sutur 
zwischen zwei verschiedenen 
Mikroplatten resp. Terranes, 
nämlich einer metamorphen ln ­
ternzone des variszischen Oro­
gens und einer Externzone mit 
unterkarbonischen Tiefwasser­
sedimenten. 
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lntroduction (A. Pahr) 

The Wechsel mountain group in the Central Eastern Alps 
has aroused the attention of geologists for a long time. The 
reason for this may have been a particular rock assemblage 
and problems with its tectonic position . 

After the fundamental works by H. Mohr (1911-1919) 
detailed studies by Faupl, Vetters, Huska, Halbmayer, Lem­
berger (1968-1970) have brought about important new re­
sults. Mohr's litho-stratigraphic division of the Wechsel 
rocks into (top to bottom) Wechsel schists and Wechsel 
gneiss (with the Permoskythian transgression on top) could 
be improved by the studies of P. Faupl (1970). His new divi­
sion (Fig. 1) shows the sequence of the Wechsel gneisses 
at the bottom, followed by the Underlying ( = Liegende) 
and the Overlying ( = Hangende) Wechsel schists, and 
then, after a gap, by the ABP- ( = Arkose-Breccia-Porphy" 
roid) series ( = Rotliegendes) and the Semmering quartzite 
(Skythian). 

Recent conclusions concerning the tectonic position of 
the Wechsel unit have shown it as a deeper part of the 
Lower Austro-Aipine nappe system after a variety of at­
tempts to find its right position in the tectonic scheme of 
the Eastern Alps (Fig . 2) . This was possible after it had 
turned out that the Wechsel nappe is not restricted to the 
Wechsel mountain group proper but is widely spread under 
the overthrusted Grobgneis nappes of the Central Alpine 
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