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The syn- to post-orogenic evolution of Variscan 
Central Europe was dominated by the fonnation 
of a variety of basins (Figs. I and 2), into which 
the erosional debris of the orogen, the so called 
molasses, was deposited. The sedimentary and 
volcanic fill of these basins records apart from 
the erosion of the Variscan orogen the tectonic 
and magmatic activity associated with the post
Variscan reorganization of the stress fie ld that 
led to Pernlian rifling also the Carboniferous 
and Pemlian climatic development with wet and 
dry phases that are superimposed on the genera l 
aridisation during this time. The character of the 
basins of the Saxo-Thuringian Zone and bordering 
areas (Fig. I) changes systematically from north 
to the south. Located to the north of the orogenic 
defomlation front, the Variscanforedeep basin was 
mainly filled by submarine turbidite sequences and 
on ly during its fina l stage by paralic to increasingly 
continental clastic sediments (e.g., in the Ruhr, 
Erns land, and North-Mecklenburg-Riigen areas of 
Germany) . Peri-lIIollfane basins (e.g. , Hainichen, 
Saale, and Saar basins) are located at the transition 
from the foredeep basin to the mountain slopes in 
the south,These basins may have had the character 
of wide depressions opening into the foreland, 
where sediments transported ·by rivers formed 
alluvial plain and delta complexes in the area of 

the increasingly filled foredeep. Large valley-like 
basins between the mountain chains of the orogen 
are called illferlllontane basills (e.g., the Bohemian 
basins). Additionally, there are smaller basins 
within the mountains ranges, the illlramolllalle 
basins (e.g., Zwickau Basin). The latter two basin 
types belong to the Variscan intern ides. In contrast 
to the foredeep and the perimontane basins, the 
early history of these basins is not well known. 
They were uplifted and largely eroded together 
with the orogen. Only after the last phase of strong 
uplift during the Namurian, the geological record 
for the development of these basins became more 
complete. 

Repeated tecton ic activity led to relief 
rejuvenations, basin reorganisation, and formation 
of new basins, as well as reorganisation of the 
drainage systems with erosional hiatuses in the 
Variscan internides (e.g., Saar-Nahe Basin) and 
the fOmlation of new basins (e.g., Saale Basin) 
at the WestphalianlStephanian transition. The 
Franconian volacanotectonic activity at the 
StephanianlRotliegend (Autunian) transition are 
characterised by increased magmatic activ ity, 
which produced huge volcanic complexes, as 
for instance the Gehren Subgroup with close 
to 1,000 m of volcanic rocks in the Thuringian 
Forest Basin, the first stage of the Halle Volcanic 
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Fig. 1. Outcrop areas of Carboniferous an Permian continental basins in Central Europe. 1 paralic Namurian 
to Westphalian Aachen and Campine basins of the Variscan foredeep. 2 paralic Namurian to Westphalian Ruhr 
basin of the Variscan foredeep. 3 Westphalian to Permian Saar-Nahe Basin. 4 Stephanian-Permian Saint-Die 
and Ville basins of the Vosges area. 5 Stephanian-Permian Baden-Baden Basin. 6 Permian Wetterau Basin. 7 
Stephanian-Permian Thuringian Forest Basin. 8 Permian IIfeld Basin. 9 subsurface Stephanian relict basin of 
the Variscan foredeep in the area of the later Southern Permian Basin. 10 Stephanian-Permian Saale Basin. 11 
Permian NW Saxon Basin and Volcanite Complex. 12 Westphalian to Permian Erzgebirge Basin. 13 Stephanian
Permian Dbhlen Basin. 14 Westphalian Schbnfeld-Altenberg Basin. 15 Westphalian Central and West Bohemian 
basins. 16 Cesky Brad area of the Stephanian to Permian Blanice graben. 17 Westphalian to Permian Krkonose 
Basin. 18 North Sudetic Basin (map based on Schafer, 2005). 

Complex in the Saale Basin, and the lower part of 
the North Gerrnan Volcanic Complex in the North 
German-Polish Basin (Southern Permian Basin). 
Associated tectonic activity resulted in relief 
rejuvenations and progradation of conglomerate 
fans. New Rotliegend basins, the extramontane 
basins, fonned to the north of the Variscan orogen 
in the area of the later North Gennan-Polish Basin 
(Gaitzsch, 1995a, 1995b). At the Lower/Upper 

Rotliegend transition, the Saalian tectonic activities 
were linked to increased vo lcanism. The Oberhof 
Volcanic Complex of the Thuringian Forest Basin, 
the Donnersberg volcanites ofthe Saar-Nahe Basin, 
the Planitz volcanites of the Erzgebirge Basin, 
and the upper part of the North German Volcanic 
Complex all fonned at this time (Schneider et 01. , 
1995; Roscher & Schneider, 2005). Mostly strong 
erosional hiatuses occur around the Lower/Upper 
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Rotliegend transition, when the sediment character 
changed from interbedded grey and red sediments 
to pure ly red beds. At the onset of the Upper 
Rotliegend 11 , thermal subsidence accompanied by 
extrusions of ri ft-related basalts led to the fo rmation 
of the North German-Po li sh Bas in, heralding the 
embryonic stage of the Mesozoic/Cenozoic Centra l 
European Basin (Gebhardt et al., 199 1; Schne ider 
& Gebhardt, 1993). Thi s basin and the penep lained 
areas to its south, i.e., the Rheno-Hercynian Zone, 
the M id-German C rysta lline Zone, and the northern 
part of the Saxo-Thuringian Zone, were flooded 
by the Zechstein Sea. Ree f sediments and sabk.ha 
deposits of the first Zechstein cycle were deposi ted 
in places direct ly on Variscan metamorphic and 
magmatic rocks and on Rotliegend vo lcanic rocks, 
which earlie r had represented eros ional areas to 
the Rotliegend basins, indicate that the Variscan 
morphogene was nearly levelled during late Upper 
Rot liegend. 

Biostratigraphic age control on the 
basin evolution 

The fast economic expansion during the 18,h 
and 19'" centuries in Centra l Europe was based 
on the rapidly increasing exp loitation of ore and 
coal deposits, whi ch in turn led to ambitious 
mapping programs of the territories (geolog ische 
Landesaufnahme) at the sca le I : 25 ,000. The fi rst 
detailed lithostratigraphical subdiv is ions date back 
to this time. Interestingly, the definition of the 
terminus Formatioll given by von Cotta (1856, 
1878) is nearly identical w ith the actual use. Many 
of the formation names g iven by Weiss ( 1889) for 

J. W. Schneider & R. L. Romer 

the Saar-Nahe Basin and by Beyschlag( 1895) forthe 
Thuring ian Forest Basin, are still in use. Very early, 
plant fossils have been used for the characterization 
and correlation of coal bearing sequences, as shown 
by the voluminous and richly illustrated descriptions 
of floras of the Carboniferous "Steinkohlengebirge" 
and the Pennian " Rothliegend" by von Schlotheim 
( 1804), Sternberg (1820), Goppert (1836), Geinitz 
( 1856, 1858), Weiss ( 1876), and Potonie ( 1893). 
Geinitz ( 1856), based on his six "vegetation 
belts", made the first attempts for interregional 
biostratigraphic correlation. Modem revisions, 
especia lly of Rotliegend floras, published by Barthel 
( 1976, 2003) and Kerp (e.g ., Kerp & Fichter, 
1985; Kerp & Haubold, 1988), focused , however, 
increasing ly on palaeo-ecologica l aspects (Kerp, 
2000). Macrofloras and palynomorphs are still in 
use for non-marine Carboniferous biostratigraphy 
(e.g., Clayton et al., 1977; C leal & Thomas, 1996), 
but are increasingly considered to be problematic 
in the Permian biostratigraphy (e.g. , Broutin et al., 
1990; DiMichele et al., 1996,200 1; Kerp, 1996). 

Following the early compilations on Rotliegend 
animal fossils (e.g. , Gein itz, 186 1), Weiss ( 1864) 
attempted for the first time to use fossil animals to 
correlate Rotl iegend sediments biostratigraphically. 
Initiated by demands of natural gas exploration in 
Pennsylvanian and Permi an deposits of Europe 
in the 20'h century, different biostratigraphic tool s 
were developed for di verse environments and 
different litho- and biofacies pattern (for detai ls 
see Schneider, 200 I; Roscher & Schneider, 2005). 
They include in particular the conchostracan 
(Spin icaudata) zonation (e.g., Martens, 1983, 
1984; Schneider el al., 2005a, 2005b) and the 
higher reso lvi ng insect zonation for the Middle 

Fig. 3. Typical Carboniferous and Permian fossi ls of the Saxo-Thuringian basins. a Seed fern Alethopteris sub
davreuxi, Westphalian D, Oberhohndorf, Zwickau Basin, scale bar 2 cm (collection TU Bergakademie Freiberg). 
b Cockroach zone species Sysciophlebia ilfeldensis, Lower Rotliegend Netzkater Formation, IIfeld Basin, scale 
bar 0.5 cm (collection F. Trostheide). c Palaeoniscid fish Elonichthys, Lower Rotl iegend Goldlauter Formation, 
Gcittlob quarry, Thuringian Forest Basin, scale bar 1 cm (collection TU Bergakademie Freiberg). d Male cone of 
the conifer Walchia piniformis, Lower Rotliegend Goldlauter Formation , Cabarz quarry, Thuringian Forest Basin, 
scale bar 1 cm (collection TU Bergakademie Freiberg). e Branchiosaur zone species amphibian Melanerpeton 
tenerum, Lower Rotliegend B6rtewitz lake horizon , Oschatz Formation, NW Saxony Basin , scale bar 1 cm (col
lection Geological Survey of Saxony). f Ichniotherium sphaerodactylum, the track of a diadectid reptile, Upper 
Rotliegend Tambach Formation , Bromacker quarry, Thuringian Forest Basin, scale bar 10 cm (Holotype, collec
tion Natural Museum Gotha). 9 Group of the synapsid reptile Pantelosaurus saxonicus, Lower Rotliegend Nieder
haslich Formation , D6hle n Basin, former K6nigin Carola coal mine, scale bar 20 cm (collection Geological Survey 
of Saxony). A color version of this figure is shown on page 485. 
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Lithology 
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Fig. 4. Exp lanation to figures 5 to 7 and 9 to 11. 

Bashkirian (Westphalian A, Early Pennsylvanian) 
to the Artinskian (lower Upper Rotliegend, 
Late Cisuralian; Schneider et aI. , 2005a, 2005b; 
Schneider & Wemeburg, 2006). From the Late 
Moscovian (Westphalian D) to the Artinskian 
(lower Upper Rotiiegend, Late Cisuralian), the 
amphibian zonation of Wemeburg (1989a, 1989b, 
1996a, 1 996b) is successfully applied (Wemeburg 
& Schneider, 2006). Additionally, freshwater 
shark teeth (Schneider & Zajic, 1994; Schneider et 
aI. , 2000), and tetrapod tracks could be used (e.g., 
Haubo ld, 1970; Voigt, 2005). Comparable fauna l 
and biostratigraphic investigations were made in 
the Saar-Nahe Basin (e.g., Boy & Fichter, 1982; 
Boy, 1987; Hampe, 1989). Detailed palaeobotanical 
correlations between the basins were problematic 
as recurring humid phases during the Permian 
were superposed on a general trend to increasingly 
more arid climate (for a review see Schneider 
et aI. , 2006; Roscher &. Schneider, 2006). The 
recurrent humid phases made that Carboniferous 
hygro- and hydrophile floras locally persisted far 
into the Rotliegend (e.g., Kerp & Fichter, 1985; 
Broutin et al., 1990; DiMichele et aI. , 1996), 
whereas the more arid conditions made that in other 
basins floras with a mesophytic character already 
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occurred in the Permian (e.g. , Kerp, 1996; Kerp et 
al. , 2006b). Ln recent years, palaeomagnetic studies 
(e.g., Menning et aI. , 1988, 2006) and isotopic 
dating (starting with Lippolt & Hess, 1983) have 
been increasingly combined with biostratigraphic 
data for regional and interregional correlation and 
the correlation of continental profiles with the 
marine global standard sca le (e.g., Uitzner et al., 
2007; Roscher & Schneider, 2005). 

Thuringian Forest Basin 

The Thuringian Forest Basin (formerly SW-Saale 
Basin), an approximately 40 to 60 km wide SW-NE 
orientated depression, is to large parts exposed in the 
horst structure of the Thuringian Forest (Fig. I). It 
belongs to the classical Rotliegend areas in Europe 
because of the mining - since the 12th century - of 
Permian Zechstein Kupferschiefer deposits along 
the borders of this horst, sulfide ores in Rotliegend 
lacustrine black shales, Stephanian and Rotliegend 
coals, and Mesozoic vein deposits. Ln 1775, one 
of the worldwide oldest coloured geological maps, 
which included parts of the Thuringian Forest, was 
published F.G. Glaser. First geological descriptions 
and mapping activities date back to Voigt (1789) -
a pupil of Abraham Gottlob Werner -, Freiesleben 
(1807), and von Hoff & Jacobs (1807), who had 
developed here, before Lyell, ideas about the 
"principle of actualism" . The first description of 
Rotiiegend plants where given by the coal mine 
owner Heyn in 1695, and the first Roti iegend plant 
was pictured by Mylius (a lawyer of Leipzig) in 
1709. The richly illustrated publication of von 
Schlotheim (1804) on floras of the "Rothliegend" 
and the "Steinkohlen-Formation" of the Thuringian 
Forest mark the start of scientific palaeobotany 
(cf. Barthel & Riil31er, 1995; Barthel, 1994, 
2003). Nowadays, this Rotliegend basin is one 
of the biostratigraphically best investigated and 
correlated basins in the Variscan area (Schneider 
1996, 2001; Liltzner, et al. , 2007; Andreas et al. , 
2005; Schneider & Wemeburg, 2006; Werneburg 
& Schneider, 2006). 

Basin development and basin fill (Figs. 4 and 5): 
The basin is situated on deeply eroded and pene
plained Variscan basement of the Saxo-Thuringian 
Zone in the southeast, Visean granites in the 
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center, and the inverted Mid-German Crystalline 
Zone (MGCZ) in the northwest (Fig. 1). Basin 
development, sedimentation and vo1canism were 
controlled by NE-SW, NW-SE, N-S, and E-W 
striking fault systems that define a pattern of 
variab ly subsiding and uplifting blocks during 
sedimentation. In consequence, sma ll sub-bas ins 
with partially strong relief gradients were created 
(see Andreas, 1988; Uitzner, 1988; LUtzner el ai. , 
2007). 

Sedimentation began on deeply weathered 
gran ites with red (basin margin) and grey (basin 
center) conglomerates and coarse arkosic sand
stones that are overlain by fluvial to lacustrine 
and palustrine fine-clastic deposits with fossili
ferous lake horizons and thin coal seams with 
hygrophi lous to hydrophilous floras of the 
Geltren SlIbgrollp (M6hrenbach and Georgenthal 
formations) . Typ ical lake sediments are black 
shales and thin, partia lly onkolithic limestones. 
Xenacanthid freshwater sharks and branchiosaurid 
amphibians of the lImtal-lake horizon close to the 
base of the Gehren Subgroup give a Stephanian 
Cage (Werneburg & Schneider, 2006), which is 
confirmed by the isotopic age of about 295 ± 3 
Ma (LUtzner el al., 2007). The freshwater sharks 
of this lake horizon indicate the connection to a 
Central Europe-wide drainage system (Schneider 
& Zajic, 1994; Schneider el ai., 2000). The 
sedimentary sequence is overlain by up to 1,000 
m of intermediate to acidic pyroclastics and lavas, 
in places subintrusive, with intercalated fluvial 
to lacustrine red and grey sed iments and thin 
lacustri ne limestones. Sparse floral remains belong 
to meso- to xerophilous plants. 

After the development of a basin-wide 
erosional disconformity, the maximally 450 m 
thick IImenall Formation , which is characterized 
by bimodal volcanism (rhyolites and basalts), was 
deposited. The base of this formation marks the 
base of the Rotliegend. The formation conta ins 
several sedimentary members, mainly grey facies , 
which are dominated by local volcaniclastic 
components. The Sembachtal-Iake horizon close 
to the top of the lImenau Formation consists of 

Fig. 5. Thuringian Forest Basin ; based on Schnei
der (1996), Andreas et al. (2005), and Lutzner et al. 
(2007). Symbols as in Fig. 4. 
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flu vial grey sediments and lacustrine laminated 
black shales with stromatolithic layers. Based on 
amph ibians, this horizon belongs together wi th the 
following Manebach Formation to the Apateon 
dracyiensis - Melanerpelon sembachense Zone, 
whi ch is of early Asselian age (Werneburg & 
Schneider, 2006) . 

The overlying coa l-bearing, max imally 250 
m thick, complete ly grey Mallebac" Formatioll 
was deposited in a low-relief landscape with fo rest 
swamps, local lakes, and fl uvial s lurry deposits 
rich in organic matter (LUtzller, 200 I). Vo lcan ic 
rocks in the Manebach Fonnation are restricted 
to mi ll imeter to centimeter thick ash layers wi thi n 
the lacustrine black shales. This fo nnation is 
famous for its characteristic and we ll-investigated 
Euramerian Stephanian/Lower Rotliegend fl ora 
(e.g., Barthel, 200 1, 2003). 

During the deposition of the up to 1,200 m 
thick Goldhlllter Formatioll, a marked pa laeore li ef 
deve loped, whi ch is refl ected in red-brown coa rse
clastic allu via l fan depos its along the margi ns of 
the bas in. The fa ns interfinger dista lly with red, 
a lluvia l plain sandstones and siltstones, flu vio
lacustri ne brown ish to grey sands tones, and 
lacustrine laminated to varved black shales in the 
center of the basin . Some of the lake horizons 
cou ld be traced at the sca le of the entire basin by 
pyroclastic marker beds (Andreas & Haubold, 
1975). These mostl y black shales were depos ited 
in interchanging acanthodianlxenacanth id and 
palaeonisc id/amphi bian dominated lakes. Very 
common blatti d insects and branchi osaurid 
amphibians allowed fo r deta iled correlati ons 
within the entire Euramerian palaeotropica l belt 
(Schneider & Werneburg, 2006; Werneburg & 
Schneider, 2006). 

At the base of the Ober"o! Formatioll , the 
widespread 5 to 50 m thi ck D6nnbach pyroclastic 
horizon initiates the second major phase of 
vo lcani sm, whi ch led to up to 1,200 m rhyo litic 
lavas, in places subintrusive, and pyroclastic rocks, 
with minor interca lations .of epiclastic sediments, 
that form the Oberhof Volcan ic Complex (LUtzner 
et al. , 2007). Laterally, this complex goes over 
into a lluvia l und lacustrine sediments with minor 
interca lations of lavas and pyroclastic rocks. 
Epic las ti c sediments amount to onl y 10% of the 
formation. Red facies is more widespread than in 

J.W. Schneider & R.L. Romer 

the preceding Goldlauter Formation. In the upper 
Oberhof Formation, the last perennial lake horizon 
of the Thuringian Basin is very widespread and 
grades laterally from calcareous, bituminous, 
varved black shales into red, varved, carbonate
clay laminites (Schneider & Gebhardt, 1993). 
These sediments are covered by alluvia l plain 
and playa-like deposits at the top of the Oberhof 
Formation. 

The fauna of the Oberhof lake horizons is 
domi nated by amphibians. Fishes are rare and 
of low diversity. Based on the amphibians, thi s 
formation is very well correlatable with the latest 
Lower Rotliegend (Sakmarian) of most basi ns in 
Europe (Werneburg & Schneider, 2006). 

After all erosional event, which cut down as 
fa r as into the Lower Oberhof Formation, the 
depos ition of the Rotterode Formatioll started 
with entirely red c1astics. This sequence of 
sandstones with interca lated channel and sheet 
fl ood conglomerates as well as siltstones was 
depos ited in an alluvia l fan to alluvial plain 
environment. The appearance of grani te pebbles 
and arkoses of granite detritus indicate the fi rst 
uplift of the Ruhla Crysta lline Complex at the 
western border of the basin. Rhyoli tic lavas and 
pyroclastics occur loca lly. The emp lacement of 
the S-N di rected, up to 250 m wide H6henberg 
doleri te was a major event dated at 280 ± 2 Ma 
(Artinskian, see LUtzner et al., 2007). Scoyenia 
burrows and plant roots in sandy alluvial plain 
siltstones are typical of the "wet red bed fac ies". 
Siltstones and c1aystones of temporary pools and 
small playa-like ponds contain the freshwater 
jell yfish Medlls ina limnica as well as common 
arthropod and tetrapod tracks (WaIter, 1983). Bio
strati graphica lly, the Rotterode Formation belongs 
to the Moravamylacris koklllovae insect zone, 
which indicates an Upper Rotliegend I (Sakmarianl 
Artinskian) age (Schneider & Werneburg, 2006). 

With the shi ft of the depocentres to the north, 
again after a hiatus, the up to 250 m th ick Tambac" 
Formatioll was deposited on a volcani c re lief 
dissected in part by canyons (LUtzner & Mad ler, 
1994; Liitzner et aI. , 2007). Facies patterns range 
from very coarse, matrix supported wadi-fi ll 
conglomerates to prox imal and distal debris
fl ow dominated alluvia l fa n c1astics as well as 
fl oodplain sandstones and fl oodbasin siltstones. 
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The sandstones are interpreted as fluv ial reworked 
aeolian sandstones, primari ly accumulated in the 
hinterland (Schneider & Gebhardt, 1993). Scoyenia
fac ies, indicati ve for wet red beds, is typical ofthese 
alluvial plain deposits (Martens et ai., 198 1). The 
flora consists of xerophilous walchi ans and cones 
of the drought-adapted Calamites gigas. Tambach 
is famous for complete, articu lated vertebrate 
skeletons, preserved in mud flows (Martens, 
1988; Berman & Martens, 1993; Eberth et al. , 
2000). The fauna inc ludes repti les and terrestrially 
adapted amph ibians, whi ch at the genus leve l are 
close to North American Early Permian tetrapod 
faunas (Berman el ai., 200 I). Based on tetrapods 
and insects (Moravamylacris kllkalovae) , the 
Tambach Formation is correlated with the North 
American late Wolfcampian/early Leonardian, i.e., 
the Sakmarianlearliest Kungurian (Schneider & 
Werneburg, 2006; Lucas, 2006). 

The 400 m to 600 m thick completely red 
Eisellach Formatioll occurs on ly at the western 
fl ank of the Ruhla Crysta lline Comp lex and the 
adjacent Werra Basin (Uitzner, 1981 , 1994). The 
marginal fac ies is represented by the interfingering 
of monotonous fang lomeratic alluvial fan 
deposits and red silty to sandy mudstones. They 
were depos ited on an apron of alluvial fans with 
predominantly sheet-flood deposits that interfinger 
towards the basin center with fine c lastics of playa 
mudflats. Evaporitic conditions are indicated by 
common haloturbation and mm-sized gypsum 
crystal casts in playa siltstones. Well-rounded, 
coarse sand grains (2-3 mm) in the all uvia l fan 
fine-c lastics are indicative for reworked aeo lian 
deposits. The foss il content consists of the playa
jellyfish Medllsina liml1ica; ephemeral pond 
deposits contain conchostracans and leaves of 
Taeniopteris sp. (Voigt & Riifller, 2004). In places 
arthropod and tetrapod tracks are not rare (Waiter 
et al., 1983). 

The Fortha (Schneider, 1996) or Nellelllw! 
Formatiol1' ' (LOtzner el al. , 2007) comprises 
the youngest Rotliegend sediments below the 
marine Zechstein . The up to 20 m thick sandy and 
conglomeratic sediments are partly fluvial deposits; 
poorly sorted, indistinctly horizontally stratified, 
matrix-supported fa nglomerates are interpreted 
as debris fl ows. Their prim3lY red colour changed 
to grey some meters below the marine Zechstein 
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conglomerate, even granite pebbles are completely 
leached to pale grey. Horizontal nodule layers are 
regarded as groundwater caJcretes. These calcretes 
and the leaching are interpreted as effects of the 
marine pre-Zechstein-ingressions into the Southern 
Permian Basin and the Zechstein-transgression, 
which caused a maritime influence on the arid 
continental climate (Schneider, 1996, 200 I). Above 
this formation, marine reworked coarse clastics and 
the Kupferschiefer form the base of the Zechstein. 
The Kupferschiefer is dated by the conodont 
Mesogondolella britannica as Wuchiapingian 
(Legler el ai. , 2005), which fits well with the I87Re_ 
1870S isochron age of 257.3 ± 1.6 Ma (Brauns el 
al., 2003). 

Saale Basin 

The Saa le Basin to the SE of the Harz Mountains 
(Fig. I) is the type area for the old miner terms 
" Rotliegend" (the " rote todte Liegende" = the red 
dead (barren) rocks below the copper shale) and 
"Zechstein" (hard li mestone in the hangi ng of the 
copper shale), as well as the Saalian phase (Still e, 
1920). As a lithostratigraphic term, RotliegelUl 
has been defined by von Veltheim ( 182 1- 1826) 
and Laspeyres (1875). Referring to thi s region, 
de Lapparent (1893) defined the "Saxonian" and 
Renevier ( 1874) the "Thuring ian". These terms 
are still in use as regional "stages" in some parts 
o f western and eastern Europe, but because of 
poor definit ion not in Germany. Coa l prospection 
during the 19'" and 20'" century and uranium 
prospection in the second half of the 20'" century 
fo rm the base of the present know ledge of this 
region. After nearly 600 years of hard coa l mining 
in the region of Halle, the last mine closed in 1967. 
A geotechn ica l and scientific highlight was the 
1748 m deep, in large parts cored coal-exp loration 
well Sch ladebach near Leipzig, described in detail 
by Beyschlag & von Fritsch ( 1899). Drilled from 
1880 to 1886, it was for a long time the deepest 
drill hole. 

Only Lower Rotliegend volcan ites and Upper 
Rotliegend sediments are partia ll y well exposed 
in surface outcrops. Late Carboniferous outcrops 
are restricted to the Kyffhauser Mountains and the 
deep incised valley of the Saale ri ver to the north 
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of Halle. Therefore, most knowledge is based on 
drilling cores (e.g., Gaitzsch et al. , 1998; Schneider 
et 01. , 2005a, 2005b). 

Basin developmellt ami basin fill (Figs. 4 alld 6): 
The Late Carboniferous Stephanian (Kasimovian) 
to Middle Permian Upper Rotliegend I (Kungurian) 
Saale Basin is a continental basin of 150 km length 
and 90 km width (Schneider et al., 2005b). It is 
situated above the inverted SW-NE striking MGCZ 
at the outer border of the Variscian fold belt (Fig. 
I). Therefore, it represents a "perimontane" rather 
than an "intramontane" basin. The underlying 
Visean grey sediments of the up 1,400 m thick 
continental Klitscltmar Formation and the more 
than 400 m thick Namurian paralic Sandersdorf 
Formation are only known from drillings in an 
area to the north of Leipzig (Gaitzsch et 01. , this 
volume). Above an angular unconformity, this 
fonnation is overlain by grey sediments of the 
Westphalian Roitzsclt Formatioll , which is only 
known from a few wells in the area between 
Leipzig and Wittenberg. The coal-bearing, 
mainly coarse-clastic rocks of this formation 
were deposited in a drainage system reaching 
from the NE border of the Central Bohemian 
Basin (Gaitzsch et al. , 1998, Oplustil & Pesek, 
1998; Pesek, 2004) to the Variscan fore deep. The 
development of the Saale Basin started with the 
Stephanian deposits of the Mansfeld subgroup that 
rests disconfonnably on the Visean to Westphalian 
sediments and Variscian metamorphic rocks and 
granites. The basin is contoured by SW-NE striking 
border fau lts and is internally structured by NW
SE striking fau lts (e.g., Finne-Gera-Iachymov 
fault, Halle fault, Elbe Zone). This fault pattern 
controls syn-sed imentary block subsidence and 
corresponding changes in thicknesses and facies 
architectures . During the early Lower Rotliegend, 
this tectonism in conjunction with the formation 
of the Halle Volcanic Complex reduced the size of 
the sedimentary basin after the deposition of the 
Man'sfeld Subgroup. 

The up to 1,000 m thick Stephanian (Gzhelianl 
Asselian) wet red beds of the Mallsfeld Subgroup 
are subdivided in three fining-up megacycles, 
which correspond to fonnations. Near the top 
of each megacycle occur commonly spatia lly 
restricted lacustrine and palustrine grey sediments, 
which are classified as subfonnations. 

I.W. Schneider & R.L. Romer 

The 60 m to 200 m thick Gorenzen Formation 
starts with grey-violet to red conglomerates 
that grade into grey and red colored sandstones. 
Grey sediments with carbonaceous sandstones 
and thin impure coal seams of the Grillellberg 
Subformatioll occur in distal fan deposits and in 
local depocentres. The overlying c. 400 m thick 
megacycle of the Rotltellburg Formatioll includes 
dominantly wet red beds ofthe Scoyenia fac ies that 
rest expansively and partially erosive with basal 
coarse conglomerates on the Gorenzen Formation, 
the Westphalian Roitzsch Formation, and the 
Variscan basement. The basal coarse c1astics 
grade vertically into about 30 m thick mesocycles 
of fluvial and sheet flood conglomerates, alluvial 
plain sandstones, and si ltstones . Ca lcisoi ls of 
different maturity are common. Towards the top of 
the formation , such soi ls, horizons with calcareous 
rhizoconcretions, and meter-thick ca lcretes 
are increasingly abundant. Near the top appear 
decimeter thick lacustrine micritic limestones 
precipitated in ephemeral shallow lakes and ponds 
with characean algae, gastropods, and aistopod 
amphibian bones as well as rare palaeoniscid and 
xenacanthid fish teeth (Gebhardt & Schneider, 
1985; Gebhardt, 1988). The fluvial , lacustrine, 
and palustrine grey sediments of the Querfurt 
Subformatioll are restricted to the depocentres. 

The base of the 500 m to 800 m thick wet red 
beds of the Siebigerode Formatioll is marked by 
to the NE forestepping deposition of coarse pebbly 
quartz sandstones, rich in kaolinized feldspar, that 
originates from the metamorphosed granites of 
the MGCZ at the SW border of the basin. Facies 
architecture comprises alluvial fan to alluvial plain 
and flood plainlflood basin associations consisting 
of stacked minor cycles of about 15 m thickness. 
Stacked coarse fluvial channel and fluvial bar 
conglomerates as well as sheet flood fang lomerates 
characterize medial to distal fan environments. 
The alluvial plain is dominated by trough cross 
bedded sandstones with intercalated conglomerate 
channe ls. Silicified tree logs are found from the 
western border of the basin (Kyffhauser Mountains) 
to the basin center near Halle. Alluvial plain and 
floodplain siltstones are developed in Scoyenia 
fac ies and characterized by immature vertisols 
and calcisols . Changes in the sediment color from 
violet and greyish-green to grey mark the transition 
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megacycle starts with a 30 m thick quartzite 
dominated conglomerate followed by 30 m red 
silty sandstones with rare thin intercalations of 
supposedly pyroclastics. The second megacycle 
starts with quartzite-dominated conglomerates that 
are overlain by bimodal sandstones of fine sand 
and well rounded coarse sand ("Rundkiirniger 
Sandstein"). These exceptiona lly well-rounded 
and sOlted grains are unquestionably the result of 
aeolian saltation transpOlt. Vertica lly, these salld
stones grade into playa siltstones and claystones 
with locally up to two meter deep desiccation 
cracks. The playa deposits are characterised by 
the freshwater jellyfish Medusina limnica and 
diverse arthropod and rare tetrapod tracks (Waiter, 
1982; Schneider & Gebhardt, 1993). Commonly, 
an Upper Rotliegend I age is assumed, although 
facies pattern and telTapod tracks possibly indicate 
a lower Upper Rotli egend IT age. 

After a long hiatus follows the up to 100 m 
thick Upper Rotli egend 11 Eislebell Formatioll , 
which is regarded as equivalent to the Hannover 
Formation of the Southern Pennian Basin (cf. 
Legler, 2005). The braided river, sheet flood, and 
wet to dry sand flat deposits belong to one of the 
large N-S striking extended wadi systems that 
delivered the materia l for the up to 2,400 m thick 
fill of the Southern Permian Basin. In tltis regard, 
the sediments of the Eisleben Forn1ation belong to 
border facies of the Southern Pennian Basin rather 
than to the Saale Basin. 

The marine Zechsteill deposits sea l the 
continental fac ies of tbe Rotliegend. During the 
transgression, reworked Rotliegend sed iments form 
the first marine deposits below the metalliferous 
black pelites of the Kupferschiefer (copper shale). 
The Zechstein conglomerate consist predominantly 
of reworked coarser Rotliegend clastics, whereas 
the "Weillliegend" - pale grey to whitish sandstolles 
of loca lly changing thi ckness fro m 0.5 01 to 15 m 
- represent predominantly reworked Rotliegend 
alluv.ia l and aeoli an deposits. 

Saar-Nahe Basin 

With an extension of 300 km by 100 km, the Saar
Nahe Basin is the largest Pennocarboniferous 
basin in Europe. It is largely covered by Mesozoic 
sedi01ents and exposed only along the southern 
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border of the Hunsriick Mountains (Fig. I ). Mining 
activity on Carboniferous and Pennian coa ls 
started latest in the Middle Age. The Carboni
ferous fill of this basin includes 140 named 
coal seams that are mainly concentrated in the 
Westphalian; 120 of them are workable (Schafer, 
2005). Carboniferous plants from this basin have 
been included in the pioneering palaeobotanical 
works of von Schlotheim (1804) and Brongni art 
(1828- 38). Up into the 20'" century, lacustrine 
Rotli egend limestones and fluvial and aeolian 
sandstones have been quarried for dimension 
stones. Clay and siltstones were exploited up to 
recent times for brick production. Due to local 
iron production based on sideritic concretions in 
Rotli egend lacustrine shales, tbe Saar-Nahe Basin 
became in the 19'" century world-famous for the 
exceptionally well-preserved animal fossils inside 
the " Lebacher Eier (eggs)". In thi s early period, a 
variety of Rotliegend arthropods, amphibians, and 
fishes have been described by Jordan (1847, I 849a, 
1849b, 1870). The "Leitfi sche des Rothli egenden 
in den Lebacher ... Schichten" (guide fi shes of the 
Rotliegend in the Lebach beds) of Weiss (1864) 
was the first attempt to use Permian fi shes for non
marine biostratigraphy. Detailed palecologica l 
studies were carried out by Boy ( 1998) and Boy & 
Schindler (2000). The fossil content of thi s basin is 
described in detail by Schindler & Heidtke (2007). 
The actual lithostratigraphy of the basin is based 
mainly on Falke ( 1974), Boy & Fichter ( 1982, 
1988), Boy el al. ( 1990), Stapf (1990), Stollhofen 
& Stani street (1994), Kiiniger e l al. (2002), and 
Schafer (200 I, 2005). 

Basill developmellt alld basill fill (Figs. 4 alld 7): 
The basin is situated above the inverted MGCZ and 
extends only to the SE onto the Saxo-Thuringian 
Zone (Schafer, 2005). During its entire history, the 
basin was a halfgraben structure bordered by the 
NE-SW striking Hunsriick fault. NW-SE striking 
fa ult systems segment the basin in a number of 
sub-basins with differing facies and thickness 
pattern . The early hi story of the basin started 
possibly with conglomerates of the Namurian 
Spiesell Formatioll , which rests on marine Early 
Carboniferous sediments. The Westphali an to 
mid-Permian sediments (stacked thickness of 
about 8,000 m) of this basin are subdivided into 
four subgroups that reflect the temporal changes 
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of the geotectonic setting of the basin (Fig. 7; cf. 
Stollhofen, 1991 ). These are, from the o ldest to the 
youngest, the Westphalian Saarbriicken Subgroup, 
which is regarded as the transgressive proto-rift 
phase, the Stephanian Ottweiler Subgroup and 
the Lower Rotii egend Glan Subgroup, which 
are regarded as the pre-volcan ic sYl1-rift phase, 
the basa l Upper Rotliegend I volcanites of the 
Donnersberg Formation (lower Nahe Subgroup) 
form the volcani c syn-rift phase and the remaining 
fomlations of the upper Nahe Subgroup represent 
the post-ri ft phase of thermal subsidence. 

The fluvio-Iacustrine Westphalian A to 0 
Saarbriicken Subgroup of about 2,400 to 3,000 m 
thickness is subdivided in seven formations. They 
were mainly deposited in an alluvial plain- flood 
plain-delta plain environment by anastomosing 
rivers. During the Westphalian, the drainage 
system was N-S directed, in the Stephanian SW 
to NE. Larger lakes are lacking. Abrupt facies 
changes between grey clay-, silt- and sandstones 
with intercalated conglomerates and coal seams 
are typical. The highest abundance of coa l seams 
occurs in the late Westphalian B Rothell and 
the early Westphalian C Sulzbach formations. 
Additional workable seams occur in the early 
Westphalian 0 Hei ligenwald Formation. There is 
a large hiatus from the late Westphalian 0 to the 
earli est Stephanian A in the Saar palt of the basin 
(Hartkopf-Friider, 2005), whereas in the Lorain 
part of the basin, the 1,500 m thick Westphalian 
o sediments of the Fa lkenberg Fomlation were 
deposited. There occur widespread fine air-fall 
ash horizons (kaolin coa l tonsteins), that permit 
for regional to interregional correlations. The 
biostTatigraphy of the Westphalian is mainly based 
on sporomorpbs (Hartkopf-Friider, 2005). 

The deposition of the max imal 7 10 m thick 
Stephanian Ottweiler Subgroup starts at an 
angul ar discordance with the basa l 50 m th ick 
Holz conglomerate. It belong to the 450 m thick 
GOttelbotfl Formation ·with basa l reddish to grey
green sandy to silty sediments that are overlain by 
grey fine clastics, containing widespread coa l seams 
and lake deposits (Leaia-hori zons). The lower part 

Fig. 7. Saar-Nahe Basin; based on Boy et al. (1990), 
Slapf (1990), Schafer (2005), and Schindler & Heidlke 
(2007). Symbols as in Fig . 4. 
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of the overlaying 130 m thick Dilsburg Formation 
display similar grey facies pattern, which change 
in the upper half to reddish sediments. Wet red 
beds with calcisols dominate in the up to 1,500 
m thick Heusweiler Formation. Rare coal seams 
and lake horizons are restricted to the middle part 
of the formation. Coal seams, one of them nearly 
basin-wide, and lake horizons are common in the 
130 m thick grey Breitellbach Formatioll. 

The Stephanian is biostratigraphically dated 
by the Sysciophlebia n. sp. A - Syscioblatta 
intermedia-assemblage zone (Kasimovian) in the 
G6ttelborn Fornlation, the Syscioblatta variegata 
- Spiloblattina pygmaea-zone (Kasimovian) in the 
basal Heusweiler Formation and the Sysciophlebia 
euglyptica Syscioblatta dohrni-assemb lage 
zone (Gzhel ian/Asselian transition) in the 
Breitenbach Formation (Schneider & Werneburg, 
2006). The diverse Stephanian freshwater sbark 
fauna of the Saar-Nahe Basin compares well 
to contemporaneous shark faunas in the whole 
Variscan area, indicating interconnected drainage 
systems of the basins (Schneider & Zajic, 1994; 
Schneider et al., 2000). 

The Rotliegend is subdivided in the Lower 
Rotliegend Glall Subgroup of 2,400 m thickness 
and the Upper Rotiiegend 1,800 m thick red beds 
of the Nahe Subgroup (Stapf, 1990; Boy et ai., 
1990). Rotliegend sedimentation starts with the 
130 m thick Remigiusberg Formatioll , which 
is characterised by alluvial red beds, fan con
glomerates (especially in the basal part) and fluvial 
to fluviolacustrine red clastics; grey sediments 
dominate in the northeastern part of the basin . 
Vertically, this formation grades into lacustrine 
grey to grey-green fine sediments with several 
intercalated lacustrine bituminous limestones 
to black sha les of the 2 10 m thick Altenglall 
Formatioll . The next cycle, the maximaly 230 
m thick Wallllwegen Formatioll , started with 
prograding fan and fluvial deposits of red coarse 
sandstones and conglomerates. Grey alluvial 
plain sediments with loca! lakes and swamps are 
rare. The 350 m thick Quimbach Formation 
is dominated by grey fine clastics, laminated 
lacustrine limestones and claystones are common. 

Up to 20 m thick red basal conglomerates 
fonn the base of the fluviolacustrine 350 m thick 
Lautereckell Formatioll. In the lower part of 
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the formation , the up to 15 cm thick , Odenbach
carbonate-coal seam spans an area of about 
3300 km' . Additional meter-thick lake horizons 
consist of limestonelblack shale interbeddings. 
The overlying 340 m to 920 m thick Meisellheim 
Formation contains abundant lake hori zons and 
approximately 40 tutI horizons. The base of the 
fOrl11ation is marked by an up to 70 m tbick partly 
conglomeratic, red sandstone. The fluviolacustrine 
middle part, with lacustrine black shales and flu vial 
red sandstones grade upward into lacustrine grey
brown to grey fine sandstones and pelites wi th 
subordinate red clastics. The top of the fOrl11ation 
is fonned by the bituminous paper shales of the 
Humberg lake hori zon, the most widespread lake 
of tbe Saar-Nahe Basin. This horizon contains tbe 
world-famous Lebach-limonite-siderite concre
tions with three-dimensionally preserved fi shes 
and amphibians. The top of tbe Meisenheim 
Formation belongs to the Melanerpetol1 pusillum 
- M gracile-zone (Werneburg & Schneider, 2006) 
and in the Spiloblattina odernheimensis-zone 
respectively (Schneider & Werneburg, 2006). The 
Pappelberg tutI of this fOrl11ation is dated to 297 ± 
3.2 Ma (K6niger, 2000). The predominantly grey 
330 m thick Disibodenberg Formatioll consists of 
monotonous deltaic sand- and siltstones, prograding 
into the former Humberg lake environment. The 
top of the Glan Subgroup is fOrl11ed by the about 
180 m thick Thallichtellberg Formatioll that is 
built up by grey-o live to red-grey siltstones and 
sandstones. 

The Upper Rotliegend Nahe Subgroup starts 
with the 400 m to 900 m thick volcano-sedimentary 
DOllllersberg Formation (Stollhofen et ai., 1999). 
This fOrl11ation consists of red-grey conglomerates, 
arkoses, and red to grey-green pe lites with inter
calated basaltic lava flows and common rhyolitic 
tutI horizons (Stollhofen, 1994a, 1994b). Locally, 
there occur lacustrine limestones and thin coaly 
horizons. Huge, up to 1,000 m high rhyolite-domes, 
e.g., the DOImersberg and Nohfelden massifs, 
form the source areas for rhyolite fang lomerates 
and conglomerates. The deposition of the up to 
100 m thick quarzite conglomerate at the base of 
the Wadem Formatioll mark a distinct change in 
the basin development (Stollhofen & Stanistreet, 
1994) - the beginning of the post-rift phase, 
govemed by therl11al subsidence. In the lower part 
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Fig. 8. Map of the Saxon basins. A primary extend of the Westphalian D to ?Cantabrian Zwickau-Oelsnitz basin. B 
erosional remnant of the Zwickau Subbasin. C remnant of the Oelsnitz Subbasin. D Westphalian BIC Floha Basin. 
E remnants of the Visean Hainichen Basin. F remnants of the Westphalian BIC and Permian Olbernhau-Brandov 
Basin. G remnants of the Westphalian B-D Schonfeld-Altenberg Basin. R Reinsdorf fan of the Zwickau Subbasin. 
M MOlsen fan of the Zwickau Subbasin. The thick line around the Erzgebirge Basin marks the actual extend of the 
Rotliegend Chemnitz Basin (modified from Schneider et al., 2005a). 

of the Wadem Fomlation, one of the last fish and 
amphibian containing lake horizons of the Central 
European Rotliegend - the very loca l Sobemlleim 
horizon (Moravamylacris kukalovae-insect zone; 
Schneider & Wemeburg, 2006) - is intercalated 
with stromatolites and plant-rich beds. The debris 
fans of the Wadem Formation interfinger with the 
exclusively red beds of an a lluv,ial plain to playa 
environment of the 220 m thick Spoflheim and 
the up to 1,700 m thick Stafldenbiihl formations . 
Intercalated in the upper Wadem and Sponheim 
fOmlations and partially superimposed on the 
Standenbiihl FOmlation are the up to 230 m thick 
aeolian sandstones of the Krellznach Formation. 

Erzgebirge Basin 

The present-day 70 km by 30 km large and NE-SW 
striking Erzgebirge Basin in south Saxony (Fig. 8 
was discontinuously filled with the molasses of the 
Variscan orogen (Figs. 4 and 9). Sedimentation was 
interrupted by long periods of non-sedimentation 
and erosion of older basin fill. Subsequent basins 
were controlled by different geodynamic regimes 
and, therefore, had a development independent 
of their precursors. The ternl Erzgebirge Basin 
includes the entity of these subsequent basins 
as it describes the present-day distribution of 
Late Palaeozoic deposits at the northern flank 
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The Late Variscan Molasses 

Late Carboniferous Zwickau-Oelsnitz 
Basin 

The long hi story of exploration and exploitation of 
hard coal in Saxony has its first written record in 
1348 by the prohibition for blacksmiths to use hard 
coa l within the city walls of the town of Zwickau 
because of "poisonous smoke". Later G. Agricola 
(1556) and B. von Cotta ( I 856) wrote aboutthe coa l 
mining in Zwickau. The palaeobotanical research 
on tbe Carboniferous in Saxony started here with 
the descriptions of the Zwickau coal floras by 
A. von Gutbier (J 834, 1835) and H.B. Geinitz 
(1854a, 1854b, 1855). Up to 1978, when the last 
mine was closed, 2 I 0 million tons of hard coal had 
been exploited in the Zwickau coal di strict. 

Basi" developmeltt altd basi"fill (Figs. 4 alld 10): 
A synsedimentary active swe ll and the MOlsen fan 
segment the basin into the sub-basins of Zwickau 
and Oelsnitz. The postorogenic Zwickau sub
basin (Fig. 8) is controlled by the intersection 
between regional deep faults: the NW-SE Gera
lachymov-zone, the SW-NE detachment between 
the Erzgebirge and the Saxon Granulite Mass if, 
and the N-S zone of Plauen-Dessau-Leipzig as 
well as subordinate E-W-oriented faults. During 
tbe Duckmantian, Bolsovian, and Westphalian 
D, a drainage system linked to this fau lt pattern 
drained the central and western Bohemian basins. 
It interconnected the eastern part of the Kladno
Rakovnik Basin (Gaitzsch et aI. , 1998; Oplustil 
& Pesek, 1998) with the basins of Olbernhau
Brandov, Altenberg-Schonfeld, Zwickau-Oelsnitz, 
and Floha (Fig. 6). Lower Rotliegend red beds 
unconfonnably cover the Westphalian deposits that 
have been deeply eroded, particularly to tbe north 
and west. Therefore, neither the origina l thickness 
nor the extent of the basin is known. Only the NW
dipping south-eastern fl ank of the Zwickau sub
basin is preserved as erosional remnant. This basin 
remnant cov·ers an area of about 12 km by 7 knl . 

Early stages of basin development followed 
NNW-SSE to N-S directions, laier stages follow 
NE directions. The origin of the basin and the 
change of basin ax is and depocenters are related to 
increased tectonic activity during the Westphalian 
D. Early in the basin development, the Reinsdorf 
and the Molsen fans grew from the south-east and 
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Fig. 10. Zwickau Basin; based on Schneider et al. 
(2005a, 2005b). Symbols as in Fig. 4 . 

the north, respectively, into the basin (Fig. 8). 
Coal forming swamps were located in front and 
especially along the fl anks of these fans. 

Traditionally, the Carboniferous deposits 
of the Zwickau Bas in have been subdivided 
lithostratigraphically by means of coal seams. 
The present lithostratigraphy (cf. Fig. 10) is based 
on lithofacies and sedimentary cycles (Hoth, 
1984; Sclmeider et al., 2005a, 2005b). The only 
formation of this basin, the Zwickall Formatiolt 
with a remaining stacked thi ckness of maximally 
420 m, is covered at an erosional unconformity 
(Stephanian to Rotliegend erosion) by the 
Lower Rotliegend Hartensdorf Fonnation. The 
Zwickau fOrnlation is subdi vided from bottom 
to the top in three sub-formations: Schedewitz 
Subjormatiolt (thickness 220 m), Marienthal
Puh!all Subjormatioll (thickness 150 m), and 
Oberhoh"dorjSllbjormatiolt (remaining thickness 
up to 50 m). 
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Theearlytopographyofthe basin was influenced 
by local Late Carboniferous (?Westphalian) basalt 
flows that form synsedimentary swells with up
stepping sedimentation on the flanks. Sedimentation 
of the Schedewitz Subjormation starts with local 
breccias on deeply weathered, partially kaolinised 
basalts and Variscian folded early Palaeozoic 
rocks. This subformation is dominated by alluvial 
to flood plain depos its of alternating sandstones 
and siltstones with intercalated pebbly sandstone 
and conglomerate channels. The first workable 
coals (more than 40 cm thickness) appear in the 
western part of the basin, which had subsided 
more. The following Segen-Gottes-Floze complex 
includes three groups of I m to 2 m th ick seams. 
Later coal seams are thicker (e.g. , up to 3 m for 
the Ludwig-FlOz) and have reached farther to the 
north-east. 

The Marienthal-Pohlau Subjormatioll is 
dominated by sandstones and si ltstones of allu
vial to flood plain facies with swamps. Fine 
to coarse and pebbly sandstones, locally with 
conglomerates at the base of the sub formation , 
mark the progradation of the fans. A change in 
basin configuration (from NNW-SSE to SW-NE 
directions) is reflected in the distribution and 
thickness of coal seams. The Amandus-FlOz seam 
has a maximum coal thickness of up to 7 m in the 
south and the Tiefe Planitzer-FlOze seams reach a 
thickness of 3.5 m. The Rul3kohlen-Floze horizon, 
which is traceable across the entire Zwickau sub
basin , consists of up to three seams that could 
amalgamate to a si ngle seam of maximum thickness 
of I 0 m. Due to erosion in the Stephanian and Lower 
Rotliegend, the Oberholllldorj Subjorllllltion is 
only locally preserved in the western part of the 
basin. Sedimentation of this subfonnatioll starts 
with deposition of relatively coarse c1astics that 
reflect tectonic rejuvenation of the relief. There are 
five cycles of progradation of conglomerates and 
sandstones of alluvial fan to alluvial plain facies 
thaf are separated by coal seam horizons with a 
maximum thickness for ·individual seams of 3.0 
m. The Lehekohlen-Floz seam is particular as it 
contains a 1-3 cm thick pyroclastics layer (" Kaolin 
Graupen Tonstein"). 

The fossil content of the Zwickau formation is 
characterized by hydro- to hygrophilous macrofloras 
(Daber, 1957; Romer & Buschmallll, 1994) and 
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hygrophilous to mesophilous microfloras (Doring 
etal., 1988). Faunal remains are comparatively rare. 
Reported are some arachnids (Romer & Dunlop, 
1997) and arthropods (ostracods, conchostracans, 
Arthropleura, eurypterids, insects), as well as 
pelecypods and tetrapod tracks (for details see 
Schneider et al. , 2005a, 2005b). Macrofloras, 
microfloras, insects, and coochostracans give a 
Westphalian D to lower Cantabrian age (Doring 
et al., 1988; Romer & Dunlop, 1997; Schneider et 
aI. , 2005a, 2005b). 

Rotliegend Chemnitz Basin 

The Rotliegend of the Chemnitz Basin is world
famous for its Pernlian petrified forest. The often 
colorfully si licified tree trunks have attracted the 
Saxon electors for their sp lendid collections of 
jewellery and gem stones. Special officials, the 
gem stone inspectors, searched the country for 
such "noble stones". One of them was David 
Frenzel from Chemnitz. From 1740 onward 
he discovered several large petrified trunks in 
Chemnitz-Hilbersdorf, which he transported to 
the Saxon capital of Dresden, where they were 
processed into beautiful works of art, exposed in 
the "Griines Gewolbe" in Dresden (Romer, 200 I). 
In the early years of the scientific palaeobotany in 
the first half of the 19'" century, the descriptions 
of this sil icified wood have stimulated the study 
of three-dimensionally preserved plant fossils 
in general. Geinitz 's (1858) publication on plant 
guide-fossils of the Permian of Saxony is one of 
the first attempts in plant-biostratigraphy and was 
directly linked to the demands of the geologica l 
mapping of Saxony. 

Basin development ami basin fill (Figs. 4 ami 9): 
The Rotliegend Chemnitz Basin covered an area 
of about 70 km by 30 km (Fig. I). Rotliegend 
sedimentation started after a long lasting hiatus 
on the Variscian basement and - with an angu lar 
unconformity - on the Visean Hainichen subgroup 
and the Westphalian of the Zwickau-Oelsnitz 
Basin. The up to 1830 m thick basin fill consist 
mainly of alluvial red beds and volcanites and is 
subdivided in four formations (Fischer, 1991). 

The oldest one, the 180 m (maximally 280 
m) th ick Hiirtellsdorj Formation , deposited in a 
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WSW-ENE to SW-N E orientated basin, shows basal 
matrix-supported fan conglomerates. These coarse 
clas tic depos its are dominated by debris fl ows 
that interfinger towards the basin centre with fiue
clastic alluvial and flood plain sediments, mainly 
siltstones with intercalated channel conglomerates 
of bra ided river systems. The often greenish to light 
grey leached fill s of those channels point on palaeo
ground water fl ow. Flood plain deposits contain 
sporadically centimeter to decimeter thick coal 
seams of local swamps. Very typical for th e flood 
plain siltstones and silty sandstones are invertebrate 
burrows (0.5 mm diameter) of Scoyenia-type. 
Common are calcareous rhizoconcretions in 
the neighborhood of the channels and calcisols 
of di fferent maturi ty. Decimeter thick micritic 
limestones with mm-sized gastropods and 
minute isolated skeletal remains of snake-like 
aistopod amphibians indicate the ex istence of 
temporary pools and lakes (Schneider & Romer, 
1996). The age of the Hartensdorf Formation 
is determined by the macroflora (Alethopleris 
schneideri, CallipteridiulI1 gigas; Barthel, 1976) 
as Lower Rotliegend and by sporomorphs as late 
Asse lian based on the dominance of Vittatina spp. 
(Doring et al., 1999). Volcanism starts in the upper 
Hartensdorf Formation with pyroclastic horizons 
due to plinianian eruptions and continues into 
the Planitz Formation where vo lcanic depos its 
dominate. 

The base of the up to 170 m thick Plallitz 
Formatioll is marked by the 5 to 25 m thick Griina 
tuff. This formation consists mainly of volcanic 
ashes, ignimbrites, and lava fl ows as well as their 
reworked products. Depending on the position to 
the eruption areas inside and outside the basin, 
there are regional changes in thickness and facies 
pattern although some tuff horizons fonn nearly 
basin wide marker hori zons. Intercalations of 
conglomerates, sandstones, and siltstones are 
subordinate. The Griina pyroclastic rocks are 
directly overlain by the distinctive Niederplani tz 
lake horizon, which represen~s a verti cal and 
lateral sequence of centimeter to dec imeter thick 
lacustrine black, greenish-grey to red clays tones 
and siltstones with intercalated air fa ll and reworked 
pyroclastics. These deposits formed during a wet 
climatic phase in an extended lake landscape. The 
low-diversity vertebrate fa una consist only of 
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palaeon iscid fi shes and xenacanthid fresh water 
sharks that indicate the linkage of this basin to a 
larger, interregional drainage system, enabling the 
immigration of fi sh. Flows of trachybasaltic and 
shoshoni tic lavas of up to 70 m thickness originate 
from different fault controlled eruption centers 
in the south-western part of the basin . The upper 
part of the Planitz Formation contains widespread 
ignimbrites, locally deposited as vitrophyres 
(pitchstone). The age of the Planitz Formation 
is determined as late Lower Rotliegend (late 
Asselian/early Sakmarian) by xenacanthid shark 
teeth (Schneider, 1988); sporomorphs indicate a 
late Autunian age, comparable to the late Asselian 
of the Donetsk Bas in (Doring et al. , 1999). 

The up to 700 m thick Lellkersdorf Formatioll 
rests erosive on the Planitz Formation. Decameter 
thick basa l conglomerates contain the debris of the 
eroded Planitz volcanites. Generally, the formation 
consists of red fan and predominating alluvial 
to fl ood plain deposits in three fining up cycles. 
Alluvial and fl ood plain deposits are characterised 
by the Scoyenia facies of wet red beds as well 
as calciso ls of changing maturity. The top of the 
first cycle is formed by the max imally 25 m thick 
flu vial-palustrine Rottluff Horizon, consisting of 
grey clastics with plant remains and thin coaly 
layers. The top of the second cycle is marked by 
several thin limestone beds of the Reinsdorf Lake 
Horizon. This grey micritic limestone contains 
gastropods, ostracods, and sparse disarticulated 
tetrapod remains. Rarely, lamin ites delivered 
poorly preserved branchiosaurid amphibian 
skeletons. The third cycle is marked by the 
eruption of the up to 90 m thick Zeisigwald tuff 
in the area of Chemnitz in the eastern part of the 
basin. The base surge sequence of the Zeisigwald 
caldera eruption is responsible for the formation 
of the "Petrified forest of Chemnitz" (e.g., Fischer, 
199 1; Romer, 1995). Up to 30 m high trees were 
la id down in east-west direction by the initial blast 
of a phreatomagmatic eruption. 

Based on remains of the amphibian Onchiodon 
sp. the Leukersdorf Formation could be of 
transitional Lower/Upper Rotliegend (Sakmarian) 
age (Werneburg & Schneider, 2006) . Sporomorphs 
correspond to the late Asselian of the Donetsk 
Basin (Do ring et al., 1999). 
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The following Miilsen Formatiol/ , separated 
fro m the Oberrotl iegend Leukersdorf Formation 
by a long lasting hiatus, may reach up to 400 m 
thi ckness. This formation consists completely of 
red fa ng lomeratic conglomerates, sandstones, and 
siltstones deposited in a debris fl ow/sheet fl ood 
dominated fa n and alluvial plain environment. 
Nodular dolocretes are common. Well-rounded 
coarse sand gra ins, in places concentrated in the 
matrix of the fanglomerates, and strips of we ll
sorted fi ne to medium sand indicate reworked 
aeolian deposits. The foss il content is restricted 
to rare invertebrate burrows and very sparse root 
stnlctures. Based on fac ies pattern, palaeoclimatic 
considerations, and the relationship to the 
overlying continental equ ivalents of near shore 
marine Zechste in deposits, an Upper Rotliegend 
II (late Guada lupian to earli est Lopingian) age is 
estimated. Most poss ibly, the M(i1sen Formati on 
forms the transition between the post-orogenic 
Vari scan molasses and the platform sedimentati on 
of the Zechstein . 

NW Saxon Basin 

The Rotliegend NW Sax on Basin with the NW 
Saxon Volcanic Complex covers an area of 
about 2,000 square kilometres to the north of the 
Saxon Granulite Massiv (Fig. 8). Because of the 
thick cover by Cenozoic sediments, info rmation 
on the facies pattern and li thostratigraphy of the 
Rotliegend depos its is mainly based on ex ploration 
drillings for water, kaoline, and uranium. Kao lini te 
as an important raw material for the world-famous 
Saxon porcela in was first di scovered in 1883 
and has been exploited for ceramics since then 
up to recent times. The most fossiliferous Early 
Permian lake horizon of Saxony has recentl y been 
discovered and excavated in this area (description 
in preparation). The geological research history, 
starting in the fi rst half of the 19'" century, and the 
actual state of knowledge for this area have been 
summarized by Waiter (2006). 

Basil/ development alltl basin fill: The basin 
extends about 60 km in N-S and 50 km in E-W 
directi on. It is bordered to the SE by the Saxon 
Granulite Mass if, to the NE by the Meissen Massif, 
and to the east and west by Vari scan lowgrade 
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metamorphic rocks. The SW part the bas in was 
connected with the Erzgebirge Basin during the 
Rotliegend. Furthennore, some of the pyroclastic 
marker horizons in the Erzgeb irge (Chemnitz) 
Bas in have been forned by eruptions in the NW 
Saxon Volcanic Complex. The lithostratigraphic 
relationship between these two bas ins, however, is 
poorly known. 

Deposition starts with the up to 200 m thick 
Kohren Formation on the Variscan metamorphic 
basement. The lower part of the fo rmation consist 
mai nl y of red fanglomerates, sandstones, and 
siltstones, the higher part shows increasingly 
more important intercalations of acid ic to basic 
pyroclastics and lava flows. Silicified tree trunks 
occur in the entire section and characteristic Lower 
Rotli egend plants occur very loca lly in grey beds 
(Barthel, 1976). 

The overlying Rocltlitz Formatiol/ with up to 
400 m thick stacked ignimbrites marks the first 
max imum of volcanism in thi s area. Equivalents 
o f the four eruption units form very di stincti ve 
marker horizons in the Erzgebirge Basin. 

Clastic depos its as fa nglomerates, sandstones, 
and siltstones, which interfinger with acidic 
pyroclas tics, ignimbrites, and thi ck rhyolitic 
lava fl ows, fo rnl the up to 250 m thick OSc/latz 
Formatiol/ . Black carbonaceous shale of the 
Saa lhausen beds and the Bortewitz lake hori zon 
contain a predominantly mesophilous flora as well 
as xenacanth id freshwater sharks, Aeon/hodes, 
and aquatic and terrestria l arthropods. In places, 
branchiosaurs are very common. They provide 
the only exact biostratigraphic datum in the enti re 
basin (Werneburg & Schneider, 2006). 

Lava flows, ignimbrites, intrusive bodies of 
andes iti c volcanites are typical for the more than 
600 m thick Wurzell Forma/iol/ . After a long 
lasting erosional hiatus, the Lower Rotliegend 
sequence is covered by continenta l to nearshore 
clastic equ ivalents of the marine Zechstein 
deposits. 

Dohlen Basin 

The Dohlen Bas in, which is situated in the Elbe 
Zone, is famous for the in situ preservati on of 
earliest Permian plant communities by vo lcanic 
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ash fa ll s (RomeI' & Barthel , 1998). The fossili zed 
plants that preserved many anatomic deta il s were 
discovered during coal mining, which las ted severa l 
hundred years. The oldest document about coa l 
mi ning is the permiss ion granted to a company in 
1542 by duke Moritz of Saxony. In the same year 
the "Oberbergamt", th e main mining administrat ion 
of Saxony, was founded in the o ld min ing town of 
Freiberg. Severa l technical innovations were first 
introduced in coa l mines of the Dohlen Basin , 
such as, e.g. fl otation of hard coal ( 18 10), the first 
cross cutter (chan nelling machine; by the Gemlan 
aviation pioneers, the Lilientha l brothers, 1877), 
and the first electri c mine locomotive ( 1882) . After 
the Second World War, the German/Soviet SDAG 
Wi smut started in 1947 with the extraction of 
uranium from coal (Re ichel & Schauer, 2007). Up 
to 1989, when the last mine was closed, 3,670 tons 
of uranium had been produced. 

Basin developmellt a/l{l basin fill (Figs. 4 ami 11): 
The basin forms a small ha lf graben of 22 km by 
6 km primary ex tension in the Elbe zone, which is 
partofthe NW-S E strik ing Elbe li neament (Reichel, 
1970; Schneider, 1994). It is bordered by the Meii3en 
Intrusive Complex, the Nossen-Wilsdruff and Elbe 
Slate Complex, and the Erzgebirge gneisses (Fig. 
8). Basin topology and the hi gh number of c lastic 
dikes (formed by earthquakes) indicate that basin 
development and tectonic activity along the Elbe 
zone were coeval. Preserved basin fill amounts to 
about 800 m thickness and is subdi vided into four 
fining up megacycles or fo rmations, respecti vely. 
In contras t to other Permocarboniferous basins, 
pyroc lastic rocks form up to 50 % of the deposits 
of this basin (Schneider & Hoffmann, 200 I). 
Generally, sedimentation and fac ies pattern are 
governed by higher subsidence along the mai n 
fau lt at the southwestern graben border as we ll as 
strong vo lcano-tectonic activity including strong 
seismicity. 

The oldyst deposits, the Late Carboniferous 
(Stephanian, Gzhelian), max imall y 160 m thick 
UllkersdOlI Formation , start with autochthonous 
weathering debri s on fo lded and metamorphosed 
sediments as we ll as plutoni c rocks of the Variscan 

Fig. 11. Dohlen Basin; based on Reichel (1970), 
Schneider (1994), and Schneider & Hoffmann (2001). 
Symbols as in Fig . 4. 
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basement, followed by up to 45 m of polymictic 
conglomerates and up to 40 m of pyroclastic 
rocks. Locally, they are covered by up to 80 m of 
subaerial rhyodacite to trachyandesite that forms 
lava flows and domes. 

The up to 100 m thick Doh/ell Formatioll 
comprise two about 50 m thick fining-up 
mesocycles. Decameters of basal conglomerate 
indicate strong tectonic activity, possibly resulting 
in local erosion of Unkersdorf deposits. In the 
Briesnitz sub-basin at the northeastern border of 
the main basin, these basa l conglomerates reach 
a thickness of 600 m and include blocks with up 
to 2 m diameter (Schauer et al., 2005). There may 
have been a longer hiatus between the Unkersdorf 
and Dahlen formations. The mainly red basal 
conglomerates are overlai n by grey sandstones, 
siltstones, and locally with seams of carbonaceous 
shale. The second mesocycle consist of fluvial 
pebbly arkoses, pyroclastic rocks, and five seams 
of carbonaceous shale and coa l with up to 6 m, 
locally 12 m thickness. The presence of subaerial 
to subaquatic and f1uvially reworked pyroclastic 
rocks between the coa l seams indicate that more 
or less continuous peat formation occasionally was 
interrupted by strong ash falls. Upright-standing, 
up to 3 m tall calamite tnmks at the top of seams 
indicate that ash-falls buried them catastrophically. 
Extraord inari ly abundant clastic dikes have been 
found during coal mining. The dikes range from 
a few centimetres to 15 m thickness and vary in 
length from a few meters to up to 800 m. Abundant 
dikes are also known from the Unkersdorf and 
the Niederhas lich formations. They are likely to 
have formed by earthquakes linked to the intense 
volcanism prevailing during the deposition of these 
formations. The we ll-investigated macroflora of 
the Dahlen Formation is typical for the lowermost 
Rotliegend association of lower Asselian age 
(Barthel, 1976; Schneider & Barthel , 1997). 

The up to 320 m thick Niederltiisliclt Formatioll 
starts with up to 35 m of conglomerates and 
sandstones that grade toward the basin center into 
coarse sandstones and siltstones and are overlain by 
c. 50 m of green-grey fluvial to shallow lacustrine 
si ltstones with rare conglomeratic channe ls. 
Thin layers of ash and crystal tuffs are common. 
The top of this sequence is defined by a distinct 
marker horizon, the 6 m thick phreatomagmatic 
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Zauckerode Tuff. The overlaying c. 170 m of grey
green si ltstones with common intercalations of 
conglomerate and sandstone channels, sandstone, 
and pyroclastic horizons, are topped by 40 m of 
carbonaceous shales, coa ly si ltstones, lacustrine 
carbonates deposited in local depressions and sub
basins (Gebhardt & Schneider, 1993). Subsurface 
mining of this limestone in the 19,h century 
revealed one of the most diverse tetrapod fau nas, 
dominated by various amphibians and reptiles (e.g., 
Werneburg, 199 1). Based on the Melanerpe/on 
pI/Si/it/ill - Melane/pe/on gracile amphibian zone 
(Werneburg & Schneider, 2006), the formation 
is correlated with the upper Lower Rotliegend 
(Sakmarian). 

After an erosional hiatus, which is related 
with distinctive tectonic relief activation, coarse 
clastic rocks of the Ballllewitz Formatioll (up to 
380 m preserved thickness) were deposited on the 
Niederhaslich Formation. Conspicuous " Rhyolite 
Fanglomerates", including poorly sorted, partially 
matrix-supported coarse volcaniclastic sediments 
with clasts offlow-foliated rhyolite may be derived 
from the MeiBen Volcanic Complex to the NW. 
The "Rhyolite Fanglomerates" were deposi ted 
from debris flows and hyperconcentrated flows. 
They are interlayered with primary pyroclastic 
horizons. The upper part of this formation, 
consisting of predominately volcaniclastic rocks 
deposited in an alluvial braid plain environment, 
include the 12 m thick Wachtelberg ignimbrite. 
Red si licites in different levels of the formation 
contain three-dimensionally preserved plant 
and arthropod remains. Based on facies pattern, 
tectonostratigraphical, and climatic indications, an 
Upper Rotliegend I age is assumed. 

Synthesis 

The Late Carboniferous and the Permian are 
characterized on the global scale by a degree of 
"continentality" that is only known for the last 5 
million years of Earth 's history, This character 
is the result of the assemblage of Pangea. The 
former Rheic Ocean between the huge landmasses 
Gondwana and Laurussia closed successively from 
east to west (Roscher & Scbneider, 2006). The 
westward progression of the continental collision 
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caused a more or less continuous formation and 
erosional destruction of huge mountain ranges 
along the palaeo-equator. The oldest orogen to the 
east, the European Variscides, was already eroded 
to low mountains by the end of the Carboniferous, 
when the youngest alpino-type orogen to the west, 
the Middle Permian Appalachian-Ouachita belt, 
was just about to form. Collision and orogeny 
produced fore land, intermontane, and intramontane 
basins, at times associated with regionally 
volumetrica lly important volcanism. These 
processes were accompanied by Carboniferous
Permian glaciations of southernmost Gondwana. 
Tbe storage of water in the south polar icecap and 
in mountain glaciers resulted in a very low sea 
level. The interplay of the formation of Pangea -
with the build-up and erosion of huge mountain 
cha ins - , glaciations and deglaciations, and 
atmospheric changes caused by temporally intense 
volcanism resulted in the complete disappearance 
of the equatorial wet tropical belt, which is unique 
for the Phanerozoic, and its substitution by semi
deserts and deserts. As shown by Roscher & 
Schneider (2006), the transition from the late Early 
Carboniferous (Mississippian) to Middle Permian 
(Guadalupian) cold-house into the Late Pennian
Mesozoic warm-house Earth by increasing 
aridi sation was a process of interchanging wet 
and dry periods, of about 7 to 9 Ma duration each. 
This cycl icall y increasing aridisation has directly 
influenced the litho- and biofacial pattern of the 
Late Carboniferous to Permian basins in Europe. 
The above discussed Saxo-Thuringian basins are 
typical Variscan basins because of their identical 
geotecton ically and climatically controlled sedi
mentary infill and their large scale record of the 
evolution of biofacies pattern during the Carboni 
ferous and Pennian of Euramerica. They are 
individual because of their specific position in the 
Variscan belt, which controls basin formation and 
size, as well as changes in subsidence pattern and 
facies arthitectures during basin development. 
Furthermore, the onset of sedimentation within 
a given basin, the temporal distribution of sedi
mentation hiatuses, and the preservation of the 
basin fill strongly depended on the setting of each 
basin. 

Because of the evolution of the orogen and 
the migration of its front, basins of different 
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geotectonic setting in relation to orogenic and 
post-orogenic processes could occur in the vertical 
strati graphic sequence of one and the same area, 
as for instance the Erzgebirge Basin (Figs. 8 and 
9). There, marine turbiditic flysch deposits are 
fo llowed by sediments of Culm facies (Gaitzsch 
et al. , this volume) in a foredeep setting. They are 
overlain by transitional (?)marine to continental 
early molasses of the Hainichen Basin, deposited 
during the collapse of the orogen in a perimontane 
basin, transitional to the foredeep. After a hiatus 
follow post-orogenic pure continental Late 
Carboniferous deposits of the Westphalian Floha 
and Zwickau-Oelsnitz basins in an intramontane 
basin setting. They are overla in , again after a long 
lasting hiatus, by the Permian Rotliegend deposits 
of the Chemnitz Basin, transgressively overlain by 
marine to transitional marine-continental deposits 
of the Zechstein basin in a platform setting. 

The Saale and the Saar-Nahe basins are large 
basins characterised by subsidence linked to the 
inversion of the MGCZ. Both basins are bound 
to the NW by a fault in the Northern Phylite 
Zone that gives them a half-graben structure 
(Sto llhofen, 2000; Schafer, 2005; Gaitzsch et ai., 
2008). Nearly uninterrupted subsidence in the 
Saar-Nahe Basin starts as early as late Namurian 
times (Schafer, 2005) and continues into the Upper 
Rotliegend I. In the Saale Basin sedimentation 
starts eventually in the Visean to Westphalian, 
but the basin outline becomes firstly discernible 
with Stephanian deposits. The Thuringian Forest 
Basin originates in a pattern of fau lt blocks. The 
Lower Rotliegend basin fits into a transtensional 
dextral pull-apart structure that is integrated in the 
Thuringian-Franconian shear zone along the SW 
border of the Bohemian Massif. Sedimentation 
in the Thuringian Forest Basin differs trom all 
other basins by recurrent very strong intrabasinal 
volcanism, producing hundreds of meters thick 
piles of lava flows , in the StepiJanian C to the 
end of Lower Rotliegend. [n contrast to all of 
these Variscan SW-NE striking basins, the small 
graben of the Dohlen Basin cross cuts the Variscan 
structure plan , confined to the NW-SE striking 
Elbe lineament. This basin is singular among the 
European Permian basins because of hi s unusual 
high content of pyroclastics and its abundant 
earthquake-generated clastic dikes. 
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During the Upper Rotliegend I (M iddle 
Cisurali an to Middle Guada lupian) a ll Saxo
Thuringian basins are characterised by vanishing 
vo lcanism and the predominance of discontinuously 
deposited exclus ively red beds (Fig. 2). The genera l 
peneplanation of the Vari scan morphogene and the 
complete fi lling up of the Vari scan basins during 
this time is interrupted on ly shortly by local to 
regional reliefrejuvenations. The Upper Rotliegend 
II (M iddle Cisuralian to Early Lopingian) marks 
the start of a new geotectonical stage in Europe: 
the transition from the Vari scan orogenic era to the 
poSt-Vari scan platform development, influenced 
by tectonics and volcanism related to the earliest 
Pangea break-up and leading to the fo rmation 
of the Southern Pennian Basin. Thi s 1,700 km 
long and 600 km wide intracontinental basin is 
the embryon ic stage of the Mesozoic/Cenozoic 
Central European Basin . In the time before the 
Southern Permian Basin developed, sediment 
transport was directed concentricall y into the 
local Variscan basins. With the formation of the 
Southern Permian Basin, the erosional debris was 
transported to the north via huge wadi-systems 
(Hessen depress ion, Eisleben-Beberta l wadi) into 
this exceptional large intracontinental Middle 
to Late Pennian mega-playa and sabkha system, 
which was filled by about 2,500 m of siliciclastic 
rocks and evaporites in the Upper Rotliegend 
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II and 2,000 m of siliciclastic rocks, carbonates, 
and evaporites in the Zechstein (Ziegler, 1990; 
Plein, 1995). The Upper Rotliegend 1I basin-fill is 
dominated by desert sed iments affected by an arid 
to semiarid climate. Alluvial fans and dunes occur, 
especia lly at the southern bas in margin, whereas 
sa line lake deposits dominate in the center. T he 
sedimentation was tectonica lly and climatica lly 
contro lled. Tectonically driven large-sca le cycles 
are interpreted as formations, whereas the members 
are cl imatically governed cycles on a sma ller scale 
(Gast, 1995; Gaupp et 01., 2000; Legler, 2006). 

The basin-wide, over hundreds of kiIometers 
correlatable cyclicity of the Southern Permian 
Basin heralds the transition into the post-Variscan 
platform sedimentation , wh ich start with the 
flooding of this basin and large parts of the forme r 
hinterland by the Late Permian Zechste in Sea. 
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