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Abstract
Mesozoic sediments in Saxony are represented by few limited occurrences of Lower Triassic and Middle to Upper Jurassic deposits but 
mainly by Upper Cretaceous predominantly clastic units filling the Elbe Zone (Pietzsch 1963, Voigt & Tröger in Niebuhr et al. 2007, Tröger 
in Pälchen & Walter 2008). The latter ones are confined by the Lausitz Block (part of the West-Sudetic Island) in the NE and the Erzgebirge 
(part of the Mid-European island) in the SW. The Upper Cretaceous sedimentation in the area of the Elbsandsteingebirge starts with the 
Upper Cenomanian marine transgression. Sediments of the Elbsandsteingebirge were deposited in marine environment in a narrow strait 
connecting northern cold Boreal water of N – NW Europe with the Tethyan warm-water areas in the S. The West-Sudetic Island (Lausitz-
Krkonosze High) was the most possible source area for the Upper Cretaceous sediments of the Elbe Zone (Voigt 1994, Wilmsen 2011). 
Composition of sandstones and conglomerates indicate erosion and redeposition of older sediments which covered initially the basement 
of the Lausitz. 
	 We analysed six samples representing a 400 m thick sandstone succession (Schmilka, Postelwitz and Schrammstein formations) of 
Early Turonian to Early Coniacian age from the area around Schmilka (Elbsandsteingebirge) regarding their U/Pb-ages of detrital zircon 
grains. A significant change in the age spectra occurs from the Upper Turonian to the Lower Coniacian. We found a sudden input of Meso- 
and Palaeoproterozoic ages in the uppermost part of the Schmilka section that represent typical Baltica ages. As the whole region of north-
ern Germany was covered by marine Cretaceous sediments, a direct input from Baltica (Scandinavia?) is impossible. Facies distribution 
and recent investigations suggest that during Middle Jurassic a major part of sandstones derived from uplifted parts of Paleoproterozoic and 
Mesoproterozoic units of Baltica. Therefore, we interpret the presented Coniacian age spectra as a signal of redeposited Middle Jurassic 
sandstones. Erosion of Jurassic sediments started not earlier than Early Coniacian (higher Schrammstein Formation, Sandstone e). 
The limited amount of ca. 540 Ma ages and predominance of variscan ages in all samples confirm covering of the Cadomian basement 
units of the Lausitz Block by Mesozoic sediments, originally derived from the Bohemian massif during the first depositional cycle. The 
basement rocks of the Lausitz Block were not available for erosion until at least Middle to Late Coniacian time.
	 Further, our data confirm the inversion of the Lausitz Block relative to the Elbe Zone during Late Cretaceous time as already proposed 
by Voigt (1994).
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1. 	 Introduction and geological 
		  setting

Apart from some scattered occurrences of Lower Triassic 
in some shallow synclines and Zechstein to Upper Ju-
rassic at the margins of the Lausitz Block, Upper Cre-
taceous sediments represent the major part of Mesozoic 
deposits in Saxony. They are mainly restricted to the Elbe 
Zone and represent the subsidence axis of the extended 
Bohemian Cretaceous basin which covers the Bohemian 
Massif in the Czech Republik. In the Elbsandsteinge-
birge sediments range from the Middle Cenomanian to 
the Lower Coniacian and were summarized as Elbtal 
Group. Thickness and facies distribution indicate syntec-
tonic deposition in the front of an uplifting source area 
(Pietzsch 1963, Voigt 1994, Tröger in Pälchen & Walter 
2008).

1.1.	 Mesozoic sedimentation in Saxony

Jurassic and Triassic sediments are only known from 
very few localities, but these scattered remnants support 
the assumption that there had been a Triassic as well as a 
Jurassic cover on the pre-Mesozoic basement of Saxony 
(e.g. Tröger in Pälchen & Walter 2008). Triassic sedi-
ments show the same characteristics as the very uniform 
basin-fill of the Triassic Germanic Basin. The lower Tri-
assic time is characterized by continental red beds (Bunt-
sandstein). Sediments are only known from drill holes 

in northeastern Saxony (Spremberg-Weißwasser, Lausitz 
Block) and from some occurrences in western (Zeitz-
Schmölln Syncline) and northern (Mügeln and Düben-
Mühlberg Syncline) Saxony (Pietzsch 1963, Friebe in 
Pälchen & Walter 2008). Additionally, Lower Triassic 
sandstones of limited thickness are exposed in the central 
part of the Elbezone around Meißen.
	 Jurassic sediments in Saxony are even rarer than the 
Triassic ones and only known from some occurrences 
along the Lausitz Thrust (Tröger in Pälchen & Walter 
2008), where they underlie Upper Cretaceous deposits 
and got incorporated into the partly overturned sediments  
along the thrust (Fig. 1). 
	 Sedimentation started in the Middle to Late Jurassic, 
as at this time the marine transgression reached the area 
of today’s Saxony. A general fining trend is observed in 
the sedimentary record, forming a succession that grades 
from sand- into silt- and limestones (according to Cotta 
1838 in Pietzsch 1963: 360). Earlier investigations pro-
posed a narrow sea strait in the Elbezone but pelagic 
limestones and marls point to an extended shallow basin 
at least during Late Jurassic.
	 The Late Jurassic to Early Cretaceous time is char-
acterized by widespread and extensive erosion. This 
lead to general subsidence and is assumed to explain 
the transgression of Cenomanian deposits on the meta-
morphic basement of the Erzgebirge and the Elbe Zone 
(Tröger in Pälchen & Walter 2008). A first transgression 
happened during the Early Cenomanian (Meißen Forma-

Kurzfassung
Mesozoische Sedimente sind in Sachsen durch wenige vereinzelte Vorkommen der unteren Trias und des mittleren bis oberen Jura in der 
Umrandung des Lausitzer Massivs vertreten. Den Hauptanteil bilden aber die oberkretazischen vorwiegend klastischen Einheiten, welche 
in der Elbtal-Gruppe zusammengefasst sind und das Elbtal ausfüllen (Pietzsch 1963, Voigt & Tröger in Niebuhr et al. 2007, Tröger in Päl-
chen & Walter 2008). Diese werden im NE durch den Lausitz-Block (als Teil der Westsudetische Insel) und im SW durch das Erzgebirge 
(als Teil der Mitteleuropäischen Insel) begrenzt. Die oberkretazische Sedimentation im Elbsandsteingebirge beginnt mit der obercenoma-
nen Transgression. Die hier diskutierten Sandsteine wurden in einem engen Meeresarm abgelagert, welcher das kältere boreale Nordmeer 
mit der südlichen wärmeren Tethys verband (Wilmsen et al. 2011). Die Westsudetische Insel (Lausitz-Riesengebirge Block) stellt das 
Hauptliefergebiet für die oberkretazischen Sedimente der Elbezone dar (Voigt 1994, Wilmsen 2011). Die Zusammensetzung der Sandsteine 
und Konglomerate legt nahe, dass der Lausitz-Block als ein Teil der Westsudetischen Insel mit Sedimenten bedeckt war, welche während 
der Oberkreide erodiert wurden. 
	 Wir analysierten sechs Sandsteinproben aus dem Gebiet um Schmilka (Elbsandsteingebirge) hinsichtlich ihrer U/Pb-Alter detritischer 
Zirkone. Die etwa 400 m mächtige Abfolge (Schmilka-, Postelwitz- und Schrammstein-Formation) repräsentiert das Untere Turon bis 
Untere Coniac. Es gibt eine auffällige Veränderung der Alterssprektren vom späten Turon bis ins frühe Coniac. Wir fanden einen plötzli-
chen Eintrag meso- und paläoproterozoischer Alter im obersten Niveau der Schmilka-Sandsteinabfolge. Diese Alter sind typisch für eine 
Baltika-Herkunft. Da aber ganz Norddeutschland während der Oberkreide von Meer bedeckt war, ist eine direkte Lieferung von Baltica 
(Skandinavien) ausgeschlossen. Die Faziesverteilung und neueste Provenienzstudien indizieren, dass während des Mittleren Jura ein großer 
Teil der Sandsteine aus gehobenen Einheiten Baltikas herzuleiten ist. Deshalb interpretieren wir das Altersspektrum als Wiederaufarbeitung 
jurassischer Sandsteine. Die Erosion dieser Jura-Sedimente auf dem Lausitz-Block begann erst im Unterconiac (höhere Schrammstein-
Formation, Sandstein e). Die geringen Mengen an 540 Ma alten Zirkonen in allen Proben und die Vorherrschaft von variszischen Altern, die 
für das Böhmische Massiv typisch sind, bestätigen, dass das cadomische Grundgebirge des Lausitz-Blocks von Sedimenten bedeckt war, die 
im ersten Ablagerungszyklus vom Böhmischen Massiv geliefert wurden. Die Grundgebirgseinheiten standen nicht vor dem unteren Coniac 
(vermutlich erst später) an der Oberfläche an. 
	 Die Untersuchungen bestätigen die Inversion des Lausitzer Massivs in der späten Oberkreide (Voigt 1994).
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tion), but did not reach the area of the Elbsandsteinge-
birge. After a fluvial phase a new transgression during 
the Late Cenomanian strongly influenced the whole area 
including all sediments of the Elbe Zone (Voigt & Tröger 
in Niebuhr et al. 2007). Therefore, sediment accumula-
tion and subsidence in the Elbezone started not before 
Cenomanian.
	 The Upper Cretaceous sediments in the surroundings 
of the Lausitz Block are mainly restricted to the north-
ern margin of the Lausitz and the Elbe Zone but covered 
also the eastern Erzgebirge (Tröger in Pälchen & Walter 
2008). The Meißen Formation (marine) contains the old-
est sediments of the Elbtal Group. The fluvial deposits 
of the Niederschöna Formation represent the chronologi-
cal next unit, which is followed again by marine sedi-
ments due to the Middle to Late Cenomanian transgres-
sion. During this second transgression the sandstones of 
the Elbsandsteingebirge where deposited (Oberhäslich, 
Schmilka, Postelwitz, and Schrammstein formations). 
Sedimentation continued at least until the Santonian in 
the Bohemian Cretaceous, but these youngest deposits 
were not preserved in Saxony.
	 Sedimentation occurred in a narrow sea strait con-
necting the cold Boreal of N–NW Europe with the warm 
Tethyan areas in the S. This strait was confined by the 
Mid-European Island comprising the Bohemian Mas-
sif in the SW and the West-Sudetic Island including the 
Lausitz Block in the NE (Tröger 1964, Wilmsen et al. 
2011). Therefore, the Erzgebirge (Bohemian Massif, part 
of the Mid-European Island) and the Lausitz Block (part 
of the West-Sudetic Island) are likely source areas for the 
Cretaceous sediments in Saxony. Due to tectonic activity 
and the development of the Lausitz Thrust, the area be-
tween these two islands evolved as an asymmetric basin 
(marginal trough) deepening towards the Lausitz Block 
(Voigt 1994). Thickness maps of the Upper Cenomanian 
sediments show first evidence of differential subsidence 
due to the tectonic activity. From Turonian time onwards, 
the sedimentation was clearly syn-tectonically controlled 
by the relative uplift of the Lausitz Block and enhanced 
subsidence in an axis running parallel to the recent 
Lausitz thrust (Voigt 1994). 
	 From the NW to the SE, the Saxon Cretaceous sedi-
ments become more and more siliciclastic, changing 
from hemipelagic limestones and marly dominated units 
around Meißen and Dresden (NW) to massive sandstones 
in the Elbsandsteingebirge (SE). 
	 The Schmilka-Großer Winterberg section (Elbsand
steingebirge, for location see Fig. 2) represents the thick-
est undisturbed succession, ranging from the Lower Tu-
ronian Schmilka-Formation to the Upper-Turonian/Low-
er Coniacian Schrammstein-Formation. The total thick-
ness of the Upper Cretaceous in Saxony is in the order of 
550 to 650 m (Tröger in Pälchen & Walter 2008) in the 
Elbsandsteingebirge and possibly 1000 m in the Zittauer 
Gebirge, where the Lower Coniacian is represented by 
thick sandstones of the Waltersdorf Formation. Further 
towards the SE, the sandstones pass over into the Upper 
Cretaceous of the Bohemian Basin (Czech Republic). 

1.2.	 Schmilka section

The Schmilka – Großer Winterberg section is mainly char
acterised by thick marine sandstone packages comprising 
a complete 400 m thick succession of the Lower to Mid-
dle Turonian Schmilka Formation, the Middle to Upper 
Turonian Postelwitz-Formation and the Upper Turonian 
to Lower Coniacian Schrammstein Formation. The labia­
tus Sandstone marks the base of the section (Schmilka 
Formation). The overlying Postelwitz- and Schramm
stein formations can be further subdivided in distinct 
units which have member status: Sandstones a, b and c 
according to Lamprecht 1928, 1931 and 1934 are sum
marized as Postelwitz Formation (Prescher 1981), d and e 
as Schrammstein Formation (Voigt & Tröger 2007) at the 
top of the Großer Winterberg (Fig. 2 and 3). 

2. 	 Samples and methods

2.1.	 Samples

The completely exposed Schmilka – Großer Winterberg 
section forms the type locality of the lithostratigraphic 
subdivision of the Cretaceous in the Elbsandsteinge-
birge. Sampling covered the whole succession within a 
vertical distance of about 30 to 70 meters between the 
sample points. These samples represent all Upper Creta-
ceous sandstone units from the Schmilka-, Postelwitz-, 
and the Schrammstein formations (see Fig. 3). The sedi-
ments are represented by fine- to coarse grained quartz 
sandstones with a relatively low content of feldspar in 
the Schmilka Formation and the Sandstones b and d, 
respectively; and a higher amount of feldspar in the 
Sandstone a and e. Heavy mineral spectra are mainly 
dominated by tourmaline, zircon, and rutile. In total six 
sandstone samples were analysed regarding their zircon 
U/Pb ages. The sample localities for the sandstones used 
for zircon dating are marked in figures 2 and 3. Sample 
coordinates are given in table 1.

2.2.	 Methods

Zircon concentrates were separated from 1–3 kg sample 
material at the Senckenberg Naturhistorische Sammlun
gen Dresden. After crushing the rocks in a jaw crusher, 
the material was sieved and washed. The heavy mineral 
separation was realized by using heavy liquid LST (sodi-
um heteropolytungstates in water) and a Frantz magnetic 
separator. Final selection of the zircon grains for U/Pb 
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dating was achieved by hand-picking under a binocular 
microscope. Zircon grains of all grain sizes and morpho-
logical types were selected, mounted in resin blocks and 
polished to half their thickness. The zircon grains where 
examined regarding their cathodoluminescence signal 
using an EVO 50 Zeiss Scanning Electron Microscope 
(Senckenberg Naturhistorische Sammlungen Dresden) 
prior to U/Pb analyses. This helps to distinguish differ-
ent growth and maybe metamorphic zones within the 
single grains. For U/Pb analyses the laser spots where 
placed in zones with monophase growth patterns that 
show no metamorphic overprint. Zircons were analyzed 
for U, Th, and Pb isotopes by LA-SF ICP-MS techniques 
at the Senckenberg Naturhistorische Sammlungen Dres-
den (Museum für Mineralogie und Geologie, GeoPlasma 
Lab), using a Thermo-Scientific Element 2 XR sector 
field ICP-MS coupled to a New Wave UP-193 Excimer 
Laser System. A teardrop-shaped, low volume laser cell 
constructed by Ben Jähne (Dresden, Germany) and Axel 
Gerdes (Frankfurt am Main, Germany) was used to en-
able sequential sampling of heterogeneous grains (e.g. 
growth zones) during time resolved data acquisition. 
Each analysis consisted of 15 s background acquisition 
followed by 20 s data acquisition, using a laser spot-size 
of 20 to 25 µm, respectively. The signal was tuned for 
maximum sensitivity for 206Pb and 238U. A common-Pb 
correction based on the interference- and background-

corrected 204Pb signal and a model Pb composition (Sta-
cey & Kramers 1975) was carried out if necessary. The 
necessity of the correction is judged on whether the cor-
rected 207Pb/206Pb lies outside of the internal errors of the 
measured ratios. Discordant analyses were always inter-
preted with care and discarded. The interference of 204Hg 
on mass 204 (Pb) was calculated by using a 204Hg/202Hg 
ratio of 0.2299 and measured 202Hg. Raw data were cor-
rected for background signal, common Pb, laser induced 
elemental fractionation, instrumental mass discrimina-
tion, and time-dependant elemental fractionation of Pb/
Th and Pb/U using an Excel® spreadsheet program de-
veloped by Axel Gerdes (Frankfurt am Main, Germany). 
Reported uncertainties were propagated by quadratic 
addition of the external reproducibility obtained from 
the standard zircon GJ-1 (~0.6% and 0.5 – 1% for the 
207Pb/206Pb and 206Pb/238U, respectively) during individual 
analytical sessions and the within-run precision of each 
analysis. Isoplot diagrams (1 σ error) were produced us-
ing AgeDisplay (Sircombe 2004). The 207Pb/206Pb age 

Fig.	 2.	Geological map of the study area (slightly modified from 
Lobst, 1993) showing the Upper Cretaceous sandstones 
that represent the Schmilka (labiatus Sandstone), the Pos
telwitz (Sandstones a – c) and the Schrammstein forma-
tions (Sandstones d and e). Sample points are indicated.

Abb.	2.		Die geologische Karte des Untersuchungsgebietes (leicht 
verändert nach Lobst 1993) zeigt die oberkretazischen 
Sandsteine der Schmilka- (labiatus-Sandstein), der Postel-
witz- (Sandsteine a – c) und der Schrammstein-Formation 
(Sandsteine d und e). Die Probenahmepunkte sind einge
tragen.

Fig.	 1.	 The cross-section of the Saxonian Cretaceous Basin shows 
the thrusting of the Lausitz Block on the Mesozoic depo
sits (based on Lobst 1993). The sediments are overthrust-
ed. Important are the Jurassic deposits that are preserved 
along the fault. They are in general absent below the Cre-
taceous deposits elsewhere in Saxony. Their occurrence 
and facies indicate a widespread Jurassic cover and the in-
version of a Jurassic-Early Cretaceous graben which was 
established in the area of the recent Lausitz Block.

Abb.	1.	 Schnitt durch das sächsische Kreidebecken, der deutlich 
die Aufschiebung des Lausitz-Blocks auf die mesozoi
schen Sedimente des Elbtals zeigt. Die Sedimentschichten 
wurden dabei überkippt. Wichtig ist das Vorkommen ju-
rassischer Sedimente im Liegenden der kreidezeitlichen 
Ablagerungen. Sie sind nur im Störungsvolumen erhalten 
geblieben und fehlen im Untergrund des Sächsischen 
Kreidebeckens. Ihre Existenz und ihre Ausbildung las-
sen auf eine ehemals weite Verbreitung jurassischer Sedi-
mente und die Inversion eines Grabens schließen, der ur-
sprünglich auf dem Lausitzer Massiv angelegt und in der 
Oberkreide invertiert wurde.
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was taken for interpretation for all zircons >1.0 Ga, and 
the 206Pb/238U ages for younger grains. For further details 
on analytical protocol and data processing see Gerdes & 
Zeh (2006) and Frei & Gerdes (2009). 

3. 	 Results

The U/Pb zircon ages show very similar results for the 
first five samples (Sk 6‑2, Sk 1s, Sk 5, Sk 4‑1,  3‑1) repre-
senting the sandstone units labiatus Sandstone (Schmil-
ka Formation), Sandstone a, b, c (Postelwitz Formation), 
and Sandstone d (Schrammstein Formation) (Fig. 3). 
The youngest concordant measurement for each sample 
is given in the AgeDisplay diagrams in Figure 3. For all 
samples, the age spectra start at ca. 300 to 330 Ma and 
go on more or less continuously until ca. 800 Ma. The 
youngest single zircon grain was found in sample Sk 5, 
giving an age of 258 ± 6 Ma (2 σ error). There are abun-
dant (for samples Sk 6‑2, Sk 1s, Sk 5, Sk 4‑1, Sk 3‑1) or 
many (sample Sk 2‑2) Meso- and Palaeoproterozoic zir-
con ages up to ca. 2000 to 2100 Ma. Archean ages were 
only found in the base of the section in sample Sk 6‑2 
(labiatus Sandstone, Schmilka Formation), represented 
by one zircon grain with an age of 2969 ± 76  Ma (2 σ 
error). There is only one more grain older than 2100 Ma 
found in sample Sk 4‑1 (Sandstone c, Postelwitz Forma-
tion) giving an age of 2441 ± 34 Ma (2 σ error, Fig. 3). 
	 The most important result is the striking difference in 
abundance and distribution of age spectra of the Meso- 
and Palaeoproterozoic zircon in sample Sk  2‑2 (Sand-
stone e, Schrammstein Formation) compared to all other 
samples. The increasing number of Proterozoic ages in 
the upper part of the section is associated with a decrease 
in Palaeozoic ages (Figs. 3 and 4).

4. 	 Interpretation and discussion

The recent geology of the Lausitz Block is dominated by 
early Cambrian granodiorites which intruded Late Neo-
proterozoic greywackes. The age spectra of these units 
are well known and represent the following ages: The 
sedimentation age of the greywackes is assumed to be 
ca. 570 Ma, given by youngest detrital zircon grains and 
ash layers. In addition to this, the greywackes contain few 
detrital zircon grains of Archean ages (up to 3.5 Ga) and 
abundant zircons of Palaeo- and Neoproterozoic/Cadomi-
an ages. Important is the lack of detrital Mesoproterozoic 
zircon grains in these sediments. The intruding granodi-
orites are summarized as Lausitz Granodiorite Suite and 

show zircon ages of ca. 540 Ma. Only the Rumburg Gra
nite with ca. 490 Ma is younger. On top of these Cadomi-
an units lie Lower Ordovician shallow marine sediments 
represented by the Dubrau Formation (Tremadoc, ca. 480 
Ma; Linnemann 2008, Linnemann et al. 2011).
	 The ages are different from observed ages of the 
Cretaceous sandstones in the Schmilka-Großer Winter-
berg section. We did not find a prominent peak of ca. 
540 Ma old zircon grains, as expected due to the direct 
neighbourhood to the 540 Ma old granodiorites of the 
Lausitz Block. Ages of this time were found in all sam-
ples, but not with increased amounts relatively to other 
age groups. Nevertheless, this age group occurs both in 
the Variscan deformed basement of the Bohemian Massif 
as well as in the units of the Lausitz Block. Therefore, we 
conclude that these sandstones were derived from sedi-
mentary units which covered the inverted Lausitz Block 
during the Cretaceous and were originally derived from 
the Bohemian Massif. 
	 We interpret the Neoproterozoic to Paleozoic ages of 
all samples as the influx of reworked units of the Avalo-
nian/Armorican and Variscan basement units (Hofmann 
et al. 2009). The youngest concordant U/Pb zircon age 
of 258 ± 6 Ma (sample Sk 1s, sandstone a, Fig. 3) shows 
that there had been magmatic activity in the uppermost 
Permian, maybe representing the first break-up activities 
of Pangea and opening of Permian basins. 
—
Zircons of Triassic, Jurassic and Cretaceous sandstones in 
Germany indicate a distinct change in source area of the 
Jurassic sediments compared to Triassic and Cretaceous 
sediments. Middle Jurassic sandstones (Dogger) show a 
distinct age peak in the Meso- and Paleoproterozoic ages 
(Hofmann et al. 2009). These ages are representative for 
a Baltica provenance (Hofmann et al. 2009) and correlate 
to the regional uplift of the North Sea Dome during the 
Middle Jurassic which resulted in the widespread erosion 
and resedimentation of Early Jurassic and Triassic sand-
stones of the Northsea Basin which were originally shed 
from the Baltic shield. 
	 There is no potential source area providing big 
amounts of zircon ages between 900 and 1900 Ma in Cen-
tral Europe. Therefore it is likely, that the high amount of 
Proterozoic ages in the uppermost sample (Sk 2‑2, Sand-
stone e, see Fig. 4) derived from eroded and reworked Ju-
rassic siliciclastic sediments covering the Lausitz Block 
at that time. The samples Sk 6‑2 to Sk 3‑1 were taken 
below Sk 2‑2 (Fig. 3) and do not show this massive in-
put of Proterozoic ages. They prove that Middle Jurassic 
deposits where not at the surface at that time. Probably, 
they had still been covered by younger sediments (Upper 
Jurassic to Lower Cretaceous). The erosion of units with 
the Meso-/Proterozoic age spectra started in the Conia-
cian. Therefore the basement units of the Lausitz Block 
were not at the surface and not available to erosion dur-
ing Turonian – Coniacian time (Fig. 5).
—
Apatite cooling ages of the Lausitz Block (Lange et al. 
2008) and of the Karkonosze Mts. (Danišik et al. 2010) 
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prove an enormous Late Cretaceous uplift of the Lausitz 
Block ca. 50 to 85 Ma ago (Lange et al. 2008). Uplift and 
fast cooling happened in two stages also in the Karko
nosze Mts. at ca. 82 – 90 Ma and at 77 – 91 Ma (Danišik 
et al. 2010). This uplift resulted in the removal of about 
3 – 4 km of overburden (estimated denudation rate of ca. 
100 m/1 Ma for the Lausitz Block, Lange et al. 2008). 
On the base of pebble composition close to the Lausitz 
Thrust and these cooling ages, Voigt (2009) concluded 
that eroded units were initially represented by a thick 
sedimentary pile of Triassic to Early Cretaceous sedi-
ments which were redeposited in an upside-down suc-
cession (first youngest, last oldest). As the uppermost 
Cretaceous sandstones show no evidence of a granodi-
oritic source and most cooling ages indicate a Santonian 
to Campanian uplift, a much thicker primary thickness of 
Cretaceous sediments can be assumed. 
	 Triassic sandstones were assumed as source for the 
higher parts of the Late Cretaceous succession in the 
Elbsandsteingebirge (Voigt 1994). But the predominance 
of Baltica ages (Meso-Palaeoproterozoic) in the high-

est preserved units indicates that they did not provide 
a significant amount of sands to the basin fill until the 
early Coniacian. We propose a later redeposition of Tri-
assic sands. This is in agreement with cooling ages of the 
Lausitz Block (Lange et al. 2008) and the Karkonosze 
Mts. (Danišik et al. 2010) and the comparison with bet-
ter preserved basins, proving a Santonian to Campanian 
peak of inversion tectonics.
	 Unfortunately, there are no younger Upper Creta-
ceous sediments than Lower Coniacian left in the study 
area. Because of that, we can only assume that the Tri-
assic and Permian sediments, lying below the Jurassic 
deposits, got eroded later too, and, maybe, even a part 
of the granodiorite of the Lausitz Block itself, in the up-
permost Cretaceous. These “evidences” where probably 
eroded during the big Late Cretaceous to Early Palaeo-
gene weathering.
	 Additionally, we assume regional uplift of the Lausitz 
and the Bohemian Massif after inversion, because most 
of the Cretaceous deposits of the Bohemian Cretaceous 
Basin had been removed before the Miocene.

Fig.	 3.	 Section of the Elbsandsteingebirge around Schmilka (Großer Winterberg region) based on Lamprecht (1928), Tröger (in Pälchen 
& Walter 2008) and own field observations. One sample of each sandstone unit was analysed. Sample points are indicated. Age-
Display diagrams of all samples showing concordant U/Pb zircon ages (x-axis) versus probability and frequency (y-axis) after 
Sircombe (2004) are based on 1 σ errors. All measurements with a degree of concordance between 90 and 110 % were regarded as 
concordant and used for the diagrams. 206Pb/238U-ratios were used for age calculation of all ages below 1000 Ma. For older grains 
207Pb/206Pb-ratios were used for age calculation. Youngest concordant single zircon age of each sample is given with 2 σ error.

Abb.	3.	 Geologischer Schnitt durch das Elbsandsteingebirge bei Schmilka (Region Großer Winterberg) basierend auf Lamprecht (1928), 
Tröger (in Pälchen & Walter 2008) und eigenen Geländeaufnahmen. Pro Sandsteineinheit wurde eine Probe analysiert. Die 
Probenahmeniveaus sind durch weißen Sternchen markiert. Das AgeDisplay Diagramm jeder Probe zeigt die U/Pb-Zirkonalter (x-
Achse) aufgetragen gegen die Wahrscheinlichkeit und Häufigkeit (y-Achse), basierend auf einem 1-σ-Fehler (Sircombe 2004). Alle 
Messungen mit einer Konkordanz zwischen 90 und 110% wurden als konkordant angesehen und zur Erstellung dieser Diagramme 
genutzt. Zur Altersberechnung für Alter unter 1000 Ma wurden die 206Pb/238U-Verhältnisse  verwendet. Für höhere Alter wurde das 
207Pb/206Pb-Verhältnis herangezogen. Das jüngste konkordante Einzelzirkonalter für jede Probe ist angegeben (2-σ-Fehler).

Fig.	 4.	 Diagrams showing change in age classes (Archean, Proterozoic and Palaeozoic) for all analysed sandstones. Note the sudden 
increase of Proteorzoic ages in the uppermost sample (Sk 2‑2, Sandstone e, Schrammstein Formation) in comparison to the five 
samples below.

Abb.	 4.	 Darstellung der Veränderung der Altersklassen für alle analysierten Sandsteine. Auffällig ist die plötzliche Zunahme proterozoi
scher Alter in der obersten Probe (Sk 2-2) im Vergleich zu den fünf darunterliegenden Proben.
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5.		 Summary

The main results of this study can be summarized in sev-
en points:

The Lausitz Block was a part of the West-Sudetic Island 
and covered with Triassic, Jurassic and probably Lower 
Creataceous sediments. It was the most probable source 
area for the Upper Cretaceous sandstones of the Elbtal 
Group.
—
The determined zircon ages from the Palaeozoic to Late 
Neoproterozoic are interpreted as signals of reworked lo-
cal material, such as the Variscan and Cadomian base-
ment units and their Palaeozoic cover sequences.
—
The zircon U/Pb-age spectra show a sudden input of 
Meso- and Palaeoproterozoic ages in the uppermost part 
of the Schmilka section (sample Sk 2-2, Sandstone e, 
Fig. 3), that can only be interpreted as reworking of si-
liciclastic Jurassic material (Middle Jurassic).
—
Erosion of these Jurassic sediments started not earlier 
than in the Coniacian (Fig. 5).
—
Most zircon grains represented in this study experienced 
at least their second cycle of recycling during the Late 
Cretaceous sedimentation.
—
The minor amounts of ca. 540  Ma ages in all samples 
confirm the Mesozoic cover of the Cadomian basement 
units of the Lausitz Block. The latter ones were not avail-

Fig. 	 5.	 Model of inversion and syntectonic redeposition of the 
Mesozoic cover of the Lausitz Block (based on Voigt 
2009 and the recent study) showing sedimentation and 
tectonic activity along the Lausitz Thrust during the 
Mesozoic. Uplift of the Lausitz Block started in the low-
er Upper Cretaceous (Middle Cenomanian). From that 
time on, the Mesozoic cover of the Lausitz Block was 
the main source area for the sediments of the Saxonian 
Cretaceous Basin. Erosion of Middle Jurassic siliciclas-
tic sediments started in the Coniacian. Older (Triassic) 
sediments and early Cambrian granodiorites did prob-
ably not contribute to the formation of Upper Cretaceous 
deposits in Saxony. 

Abb.	5.	 Model zur Sedimentation und tektonischen Aktivität ent-
lang der Lausitzer Überschiebung während des Mesozoi
kums (basierend auf Voigt 2009 und den Ergebnissen 
dieser Studie). Die Hebung des Lausitz-Blocks begann 
in der unteren Oberkreide (mittleres Cenoman). Die 
auflagernden mesozoischen Sedimente des invertierten 
Lausitz-Blocks waren die Hauptquelle für die Sandsteine 
des Elbsandsteingebirges. Die Abtragung mitteljurassi-
scher siliziklastischer Sedimente begann im Coniac. Äl-
tere (triassische) Sedimente und der heute in der Lausitz 
dominierende Granodiorit trugen vermutlich nicht zur 
Sedimentbildung der sächsischen Oberkreide bei.
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able for erosion until at least Middle to Late Coniacian 
times (most probably even later).
—
The presented section does not show a real inversion 
with Cadomian ages (mainly ca. 540 and ca. 570 Ma) 
of the Lausitz Block on top. According to cooling ages 
and compared with better preserved basins this inversion 
took place during the Santonian to Campanian, which is 
too young for the Schmilka – Großer Winterberg section.
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