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Abstract: Undisturbed sediments are an important source for the reconstruction of the Holocene development
of valleys. Wide floodplains with relatively small rivers in a region settled since 5500 BCE offer op-
portunities for investigations regarding climatic and anthropogenic landscape change. In the context
of a motorway construction, excavations were carried out by the Saxonian Heritage Office in the year
2015. At one of the sites it was possible to get a view of the sediments of the Pleiße valley less than
100 m distance from large cross sections described by Neumeister (1964) in a former open cast mine.
Archaeological finds and features, plant remains and radiocarbon dating as well as micromorphologi-
cal and geochemical investigations helped to decipher the age and the characteristics of the Holocene
sediments: above Weichselian loamy sands a sedge peat developed in small depressions during the
Preboreal and Boreal. The sands and the sedge peat are covered by a “black clay”, which was still
the topsoil during the Atlantic period. The sedimentation of 2.3 m thick overbank fines began after
4000 BCE. A depth of 1 m below the surface a medieval Slavic find layer was excavated. These results
show that sedimentation processes in the lower Pleiße valley significantly changed after 4000 BCE. It
is obvious that the increase in silty material in the floodplain is caused by the land clearance in the
Neolithic period. More than half of the silty overbank fines were deposited before the Middle Ages
began.

Kurzfassung: Ungestörte Sedimente in fluvialen Systemen sind ein wichtiges Archiv zur Rekonstruktion der holozä-
nen Talentwicklung. Seit 5500 BCE besiedelte Altsiedellandschaften mit breiten, von relativ kleinen
Flüssen durchflossenen Tälern bieten besonders gute Voraussetzungen für die Untersuchung klimatis-
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cher und anthropogener Einflüsse auf Landschaftsveränderungen. Im Rahmen eines Autobahnprojek-
tes südlich von Leipzig wurden vom Landesamt für Archäologie Sachsen Ausgrabungen durchgeführt.
An einer der Grabungsflächen konnten die Sedimente des Pleißetales in weniger als 100 m Entfernung
zu den von Neumeister (1964) in einem Tagebau beschriebenen Profilen aufgenommen und beprobt
werden. Archäologische Befunde und Funde, Pflanzenreste, Radiocarbondatierungen, mikromorphol-
ogische und geochemische Untersuchungen führten zur Eingrenzung des Alters der holozänen Sed-
imente: Über weichselzeitlichem lehmigen Sand lagern in kleinen Vertiefungen Seggentorflagen aus
dem Präboreal und Boreal. Sand sowie Torf werden von einem “Schwarzen Ton” überdeckt, der bis
weit in das Atlantikum hinein den Oberboden bildete. Nach 4000 BCE begann die Sedimentation von
etwa 2,3 m Auenlehm. Einen Meter unter der Geländeoberfläche befindet sich eine mittelalterliche,
slawische Fundschicht. Die Ergebnisse belegen, dass sich nach der Ankunft der ersten Ackerbauern
die Sedimentationsprozesse im Tal der unteren Pleiße nach 4000 BCE signifikant änderten. Der deut-
liche Anstieg von schluffreicherem Material in der Aue geht auf die Unterkulturnahme weiter Teile
des Einzugsgebietes im Neolithikum zurück. Mehr als die Hälfte der Auenlehmdecke entstand vor
dem Mittelalter.

1 Introduction

Alluvial valley sediments are important archives of the
Holocene landscape evolution, since besides internal pro-
cesses the dynamics of rivers are controlled by external fac-
tors such as base level changes, tectonic activity, climate
changes and anthropogenic activity (Bridgland and West-
away, 2008; Faust and Wolf, 2017). Therefore, to investigate
the Holocene landscape evolution of central Europe, alluvial
sediments of several rivers have been studied during recent
years (Starkel et al., 2006; Hoffmann et al., 2008; Erkens et
al., 2009; Kaiser et al., 2012; Houben et al., 2013; Notebaert
et al., 2018).

Considering central Germany with a long settlement his-
tory since ca. 7.5 ka (Heynowski and Reiß, 2010), only sedi-
ments of the lower Weiße Elster River were intensively stud-
ied during recent decades (Händel, 1967; Hiller et al., 1991;
Fuhrmann, 1999; Tinapp, 2002; Tinapp et al., 2008). How-
ever, given that the fluvial dynamics can show individual
behaviour even between neighbouring river systems (Faust
and Wolf, 2017; von Suchodoletz et al., 2018a), the results
from the lower Weiße Elster should ideally be complemented
by investigations from other regional river systems to de-
rive sound conclusions about the regional paleoenvironmen-
tal evolution. Generally, the Holocene landscape evolution of
central Germany is not well known so far: besides investiga-
tions of the alluvial sediments from the lower Weiße Elster
valley, current knowledge is based on non-continuous pollen,
snail or ostracod data from different archives, as well as on
lacustrine sediments from the former lake Salziger See (Litt,
1992; Mania, 1980; Fuhrmann, 2008; Wennrich et al., 2005).

In contrast to the Weiße Elster River, the lower part of its
eastern tributary Pleiße has rarely been investigated so far
(Neumeister, 1964; Händel, 1967). According to Neumeis-
ter (1964) the stratigraphy for large parts of the lower Pleiße
valley is as follows: the base is formed by Late Weichselian

silty fine sand that is sporadically covered by peat, and both
are covered by a so-called “black clay” (“Schwarzer Ton”;
Neumeister, 1964) that is overlain by older and younger over-
bank fines. New geoarchaeological investigations of a long-
known site in the lower Pleiße valley in 2015 offered the
chance to re-evaluate and reanalyse the fluvial stratigraphy
of the lower Pleiße valley with modern radiocarbon, sedi-
mentological and micromorphological methods.

Therefore, the goal of this study was to reconstruct envi-
ronmental change in the lower Pleiße floodplain and to com-
pare these results with those from the neighbouring lower
Weiße Elster valley (Figs. 1 and 2) but also with other flood-
plains from central Europe. This will allow sound conclu-
sions about the regional paleoenvironmental evolution of
central Germany compared with other regions of central Eu-
rope.

2 Study area

The area south of Leipzig belongs to the North German Plain,
and the mostly flat landscape is covered with Pleistocene sed-
iments: in the northern part, glacial till, gravel and sand de-
posits of Elsterian and Saalian age are covered by Weich-
selian sandy loess with a thickness of ca. 50 cm. Towards the
south, the sandy loess grades into typical loess and increases
its thickness to more than 7 m in the Altenburg-Zeitz loess
hills (Eissmann, 2002).

The once 115 km long Pleiße River is a right-hand tribu-
tary of the Weiße Elster. Most of its former valley was de-
stroyed by mining activities during the 20th century. There-
fore the river flows through a canal today, and only small
parts of its original floodplain are still preserved. The courses
of the Weiße Elster and Pleiße River were formed during
the Elsterian glaciation more than 400 000 years ago (Eiss-
mann, 2002; Lauer and Weiss, 2018). Subsequently, fluvial
gravels and sand were deposited under periglacial conditions
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Figure 1. The excavation site near the Pleiße River south of Leipzig with the distribution of loess and loess-like deposits (according to
Eissmann, 2002).

during the Saalian and Weichselian glacial periods. In both
river systems the current floodplains are found at the eastern
sides of the once wider valleys, whereas the western parts are
mainly occupied by Saalian gravel terraces. In the remaining
smaller floodplains Weichselian gravels and sands form the
bases of the Holocene deposits. The branched Weichselian
river systems changed towards meandering systems during
the latest Weichselian period (Mol, 1995). After the Younger
Dryas cold spell, the so far dominant steppe vegetation was
replaced by open forests that developed in the floodplains and
the surrounding areas (Litt, 1994). The first Neolithic settlers
already arrived in the region 7500 years ago (Heynowski and
Reiß, 2010). This was the start of a long history of land use
in the region with varying intensities during different periods
(Tinapp and Stäuble, 2000).

3 Methods

In the context of a motorway construction, archaeological ex-
cavations were carried out by the Saxonian Heritage Office
in 2015. In one of the four excavation sites east of the vil-
lage Großdeuben, sediments of the lower Pleiße floodplain
were exposed probably less than 100 m distance from the
cross sections that were described by Neumeister (1964) in
the open cast lignite mine Espenhain more than 50 years ago.

In preparation for the excavation, the topsoil was removed
in a 20 × 83 m wide area by an excavator up to 1 m below
the current surface. At this level a small channel and a lot of
Slavic remnants (900–1000 CE) were discovered. During the
excavations of the Slavic features three cross sections were
opened by the excavator: Profile 1 was 15 m long and 2.1 m

deep, and Profile 2 was 10 m long and 1.8 m deep. Both east–
west directed parallel cross sections started on the level of
the Slavic features, while the smaller (2 m long) and 1.6 m
deep Profile 3 was dug at the edge of the excavation area
(Fig. 3). From the sediments in Profile 3, 6 samples were
taken for geochemical analyses, and in Profile 2, 22 samples
were taken for geochemical analyses and another 6 for ra-
diocarbon dating. In Profile 1, 1 sample was taken for thin
section analysis.

Plant macro remains were extracted from two sediment
samples each in Profile 1 and 2 by flotation and wet siev-
ing (mesh width: 2, 0.5 and 0.25 mm), and determined un-
der magnifications from ×6.3 to ×40 using standard litera-
ture (e.g. Cappers et al., 2012) and the reference collection
at the Laboratory of Archaeobotany, Institute of Prehistoric
Archaeology, Goethe University Frankfurt. Attribution of the
taxa to ecological units followed Oberdorfer (2001). Several
discovered fruits and seeds, as well as pieces of charcoal
from two layers of the overbank fines under the Slavic sur-
face at Profile 2, were used for radiocarbon dating (Table 1).

A thin section for micromorphological analysis was pre-
pared from an oriented and undisturbed soil sample taken
from the transition of the black clay to the overlying over-
bank deposits in Profile 1 and was impregnated with resin.
The thin section was analysed using a petrographic micro-
scope under plane-polarized light (PPL), crossed polarized
light (XPL) and oblique incident light (OIL). The micro-
scopic description mainly followed the terminology accord-
ing to Bullock et al. (1985) and Stoops (2003).

The particle size distribution was determined by dry siev-
ing of the sand fraction, and silt and clay were measured
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Figure 2. Location of the excavation site (PRO-04) with mining areas and the floodplains of Weiße Ester and Pleiße (map: Geodaten©
Staatsbetrieb Geoinformation und Vermessung Sachsen 2018).

based on settling velocities using a sedigraph (Micrometrics).
An element analyser was used for the determination of the to-
tal contents of carbon, nitrogen and sulfur. The determination
of the carbonate content was carried out using the volumetric
method with a Eijkelkamp calcimeter according to Scheibler.
Subtraction of the inorganic carbon from the total carbon re-
sulted in the organic carbon.

4 Results

In the following, the stratigraphic succession of the lower
Pleiße valley with analytical and dating results is described
from the base to the top (Fig. 4):

– The base of the Holocene floodplain is formed by Late
Weichselian loamy sands. These are waterlogged and do
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Table 1. Results of 14C analyses, performed by Ronny Friedrich, Curt-Engelhorn-Zentrum Archäometrie in Mannheim (CEZ), and calibrated
using INTCAL 13 and SwissCal 1.0.

MAMS Material 14C age Error δ13C 1σ 2σ C
(years) (years) (0/00) Cal. BCE (years) Cal. BCE (years) (%)

27 110 peat 9876 35 −25.0 9353–9283 9402–9265 52.8
27 111 charcoal 9408 34 −30.7 8730–8638 8785–8612 59.7
27 112 wood fragments 8702 33 −26.6 7736–7613 7811–7599 56.4
27 113 wood fragments 5152 27 −27.7 3984–3951 4038–3816 51.5
27 114 charcoal 4474 27 −31.7 3327–3095 3337–3029 2.2
27 115 charcoal 3604 25 −28.1 2015–1924 2026–1895 38.4

not contain any organic remnants, with the exception of
fine roots.

– The loamy sands are sporadically covered by peat lay-
ers, where Corg values reach > 30 %, and the pH is < 3
(Fig. 5). The peat is compacted and contains plant ma-
terial mostly consisting of Carex species. Other plants
which could be identified were Betula spec. and some
herbs like Comarum palustre and Filipendula ulmaria,
indicating the existence of a Carex peat. Radiocar-
bon dates prove a Preboreal age of the peat layers
(Fig. 4 and Table 1): peat fragments date between 9402
and 9265 cal. BCE, while the charcoal has a younger
age of 8785–8612 cal. BCE. In contrast, dated wood
pieces probably have their origin in roots and are about
1000 years younger.

– A black clay ca. 25 cm thick covers the loamy sand and
the peat. Clay contents > 80 % demonstrate calm sedi-
mentation conditions during its deposition. pH values
rise to > 4, and Corg values are > 6 %. Root traces start
at the top and pass downwards through the black clay
layer. Plant macro remains could not be found, with
the exception of root fragments and one charcoal piece.
The root fragments gave a radiocarbon age of 4038–
3816 cal. BCE (Fig. 4). The lowest part of the thin sec-
tion, representing the upper part of the black clay, was
made up of dark-grey-coloured, very fine-grained mate-
rial (fine silt and clay). The microstructure of the sed-
iment was spongy, as it mainly consisted of more or
less oval and round-shaped voids that were encircled by
filigree sediment covers and bridges between the cov-
ered voids (Fig. 6a, b). Their shape implies its gene-
sis by plant pseudomorphs: plants (stems) were embed-
ded into the sediments and subsequently completely de-
composed so that only the embedding material was pre-
served. Plants standing upright would have created ver-
tical structures. Therefore, the horizontal pseudomorphs
suggest a surface-parallel bedding of the plant stems.
This process is regularly observed during flood events.
Obviously, the thin section illustrates the remnants of

the last vegetation that covered the black clay before the
deposition of overbank fines began.

– The black clay is overlain by overbank fines with a
thickness of ca. 2.3 m. The deposits directly overlying
the black clay already have a much higher silt content,
while clay percentages drop from 80 % to around 50 %
(Fig. 5). The colour changes from black (2.5Y2.5/1) to
dark greyish brown (10YR4/2), while the pH values are
between 4 and 5. The Corg content of the overbank fines
fluctuates between 0.5 % and 1 %, and redoximorphic
features prove temporal waterlogging. Charcoal pieces
were taken from two levels of the overbank fines of Pro-
file 2, i.e. at 117.1 and 117.8 m a.s.l. (Fig. 4). Both radio-
carbon ages prove a Subboreal age (3337–3029, 2026–
1895 cal. BCE; Table 1). The upper part of the thin
section, representing the lowest overbank fines, shows
closely packed fine-grained sediments. The material has
a light grey colour with dark-grey-coloured channel in-
fillings, consisting of the underlying black clay that was
mixed in by bioturbation (Fig. 6). Furthermore, abun-
dant biogenic voids underline a high intensity of bio-
turbation processes. The grey colour of the sediments
is mainly a consequence of reducing conditions due to
a high groundwater level. Nevertheless, the thin sec-
tion reveals features of groundwater oscillations: larger
voids allowing oxygen intrusion into the sediment dis-
play coatings, hypocoatings and fibrous crystals of fer-
ric oxides and hydroxides (Fig. 6e, f).

– Above the lower level of overbank fines with an Atlantic
to Subboreal age, a lot of potsherds of the Slavic period
(ca. 900–1000 CE) mark the base of ca. 1 m of loamy
material that was deposited during the last ca. 1000
years (Fig. 3). Higher sand values below and above the
Slavic layer prove less calm conditions during the sedi-
mentation process (Fig. 5). Missing settlement features
give evidence for just a short period of human activity
on the valley floor during the Slavic period.
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Figure 3. The excavation site, the profiles and the sediments
near Probstdeuben. (a) The excavation site in the floodplain and
the topographic situation during the first half of the last century
(Geodaten© Staatsbetrieb Geoinformation und Vermessung Sach-
sen 2018). (b) The excavation site after removal of ca. 1 m of over-
bank fines by an excavator with the positions of the three profiles.
(c) Slavic finds in the overbank fines ca. 1 m below the recent sur-
face. (d) The uppermost overbank fines with the level of the Slavic
find layer in Profile 3. (e) Profile 1 with the waterlogged loamy
sands that are covered by the black clay and overbank fines. (f) Pro-
file 2 with the black clay at the bottom. In a small hand-dug pit
beneath the base of the profile a peat layer was found under the
black clay (g).

5 Discussion

5.1 Deposition of peat and black clay sediments during
the Early to Middle Holocene

The oldest Holocene sediments in the lower Pleiße valley are
peats that developed in small depressions of the Weichselian
valley floor during the Preboreal period (Fig. 7a). Similar lay-
ers were formerly also described by Neumeister (1964) and
Händel (1967). Organic sediments in the same stratigraphic
position are also known from the lower Weiße Elster valley
(Hiller et al., 1991; Tinapp, 2002), and organic deposition
since that period is also known from other European catch-

Figure 4. The valley sediments of the Pleiße according to Profile 1
to 3 with 14C ages and the position of the thin section.

ments (Rittweger, 2000; Notebaert et al., 2018). Probably
wetter conditions and higher groundwater levels in the val-
leys during the Preboreal resulted in the formation of many
small peat layers on the Weichselian sediment base.

Sedimentation of the black clay in the Pleiße valley started
during the Boreal and stopped during the Atlantic period
when it was covered by overbank fines. According to the high
clay content we assume mainly limnic conditions during the
time of its sedimentation. According to Neumeister (1964)
our investigations confirm that the black clay is pedologi-
cally a gyttja; i.e. it was formed under waterlogging con-
ditions. The black clay discordantly covers the Weichselian
sand and the Preboreal peat (Fig. 7b). Deposition of these
more limnic sediments with a lower organic content during
the Boreal compared with the Preboreal indicates a change
towards more humid environmental conditions on the val-
ley floor of the lower Pleiße River. However, iron and man-
ganese features and roots that start in the black clay and reach
the underlying loamy Weichselian sands also prove temporal
drier periods. It is likely that the repeated changes of wet-
ter and drier conditions on the valley floor were caused by
fluctuations of the water table of the river. A similar black
clay layer was not found in the neighbouring lower Weiße El-
ster river system. There, overbank fines directly cover Weich-
selian sand and gravel and sporadically also Preboreal peats
(Hiller et al., 1991; Tinapp, 2002). We assume that the val-
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Figure 5. Particle size distribution, pH values and organic carbon of the sediments of Profile 1 to 3.

Figure 6. Microphotographs of the black clay (a, b) and the oldest
overbank fines (c–f). (a) Voids encircled by filigree sediment covers
and bridges between the covered voids (PPL). (b) Like (a) (XPL).
(c) Light-grey-coloured material with dark-grey-coloured channel
infillings consisting of the underlying black clay mixed in by bio-
turbation (PPL). (d) Like (c) (XPL). (e) Ferric coating, hypocoating
and fibrous crystals of goethite (PPL). (f) Like (e) (OIL).

Figure 7. Holocene floodplain development of the lower Pleiße in
five stages (legend in Fig. 4).
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ley of the lower Weiße Elster, 2 km wide, was better drained
than the lower Pleiße valley with a width of only ca. 1 km,
and therefore a black clay could not develop in the former.
It is also possible that the very slight slope of less than 1 %
from here towards the drainage base a few kilometres in the
north that is formed by the Weiße Elster valley stimulated
the temporary development of limnic conditions in the lower
Pleiße valley, allowing the deposition of the black clay layer.

It can be questioned whether black Holocene floodplain
sediments should generally be interpreted as “Black Flood-
plain Soils” (Rittweger, 2000). However, the widespread
existence of black-coloured organic-rich and clayey sedi-
ments in the same stratigraphic positions of different loess-
influenced central European floodplains (Brunnacker, 1959;
Schirmer, 1983; Bork, 1983; Brosche, 1984; Pretzsch, 1994;
Schellmann, 1994; Hilgart, 1995; Rittweger, 2000; Bos et al.,
2008; Brown et al., 2018) suggests similar conditions during
the Boreal and Atlantic period for central Europe: wet valley
floors and high organic load obviously caused the formation
of clay-rich limnic layers with high contents of organic car-
bon. Rittweger (2000) discussed Chernozem-derived mate-
rial as one factor in the formation of these dark layers. How-
ever, Chernozem and Phaeozem soils are found in the catch-
ment of the lower Weiße Elster valley where no black clay
was formed (Tinapp et al., 2008). In contrast, for the Pleiße
catchment where a black clay exists such soils do not ex-
ist today. Instead, Stagnogleys and Luvisols are the main soil
types in the catchment of the lower Pleiße River and probably
also existed prior to Neolithic settlement (von Suchodoletz et
al., 2019). Therefore, for the lower Pleiße valley a genesis of
the black clay from Chernozem- and Phaeozem-derived ma-
terial can clearly be rejected.

5.2 Alluvial overbank sedimentation since the Neolithic
period

The covering of the black clay by ca. 2.3 m of younger over-
bank deposits indicates an environmental change at all sites:
the sedimentation of the black clay in an environment with
fluctuating water tables in the floodplain passed over into
the deposition of more silty and sandy material. Human de-
forestation and agricultural land use in the catchment of the
Pleiße river since 5500 BCE obviously resulted in the aggra-
dation of coarser-grained and less organic overbank deposits
that started between since ca. 4000 and ca. 3200 BCE (Fig. 7c
and d). The growing thickness of the overbank fines led to
less wet conditions and a more frequently dry topsoil. Simi-
lar to our results Rittweger (2000) dated the so-called Black
Floodplain Soil into the Boreal and Atlantic period. He sug-
gested relatively dry conditions after its formation, since the
Black Floodplain Soil was strongly overprinted by soil de-
velopment, and archaeological features on its surface proved
human activities in the floodplain. However, that could be de-
nied for the lower Pleiße valley: during the Early Neolithic
period the floodplain was muddy and wet, and only the con-

tinuous rise of the valley floors by subsequent overbank de-
position allowed longer-lasting anthropogenic activities in
the floodplain during a later period. Accordingly, the old-
est archaeological features in the lower Pleiße valley orig-
inate from the Bronze Age (Grahmann and Braune, 1933).
The moment of sedimentation change from the black clay
to the overlying overbank deposits could obviously be de-
tected by our thin section analysis: holes at the surface of
the black clay must have been caused by rotten plant mate-
rial (Fig. 6). These should derive from sedges that were bent
over during a flood event and buried by the oldest overbank
fines. During subsequent drier periods the organic material
was decomposed, whereas the holes remained since biotur-
bation was prevented by the new sediment cover.

Similar to the neighbouring lower Weiße Elster floodplain
where significant overbank sedimentation was recorded in
ca. 4500 to 4000 BCE (Tinapp et al., 2008), this demonstrates
a start of overbank sedimentation during the Neolithic period.
Therefore, the fairly early start of overbank sedimentation
obviously represents a regional reaction of the landscape in
this part of central Germany following Neolithic settlement
activities (Fig. 8). This demonstrates the dominant influence
of quite intensive human activity on the development of over-
bank fines (Hiller et al., 1991; Tinapp, 2002; Tinapp et al.,
2008), especially against the background that major climatic
changes are not detectable in central Germany for this time
(Litt, 1994; Wennrich, 2005).

The start of overbank sedimentation in central Germany
already during the Neolithic period was significantly earlier
than in many other catchments of central Europe, where de-
spite Neolithic settlement activities this process started at the
earliest between ca. 4.2 and ca. 2 ka (Rittweger, 2000; Niller,
2001; Mäckel et al., 2002; Fuchs et al., 2011; Houben et
al., 2013; Notebaert et al., 2018; Brown et al., 2018). De-
layed overbank sedimentation compared with the onset of
Neolithic land use and the deposition of corresponding col-
luvial slope sediments in the latter is explained with tempo-
rally variable hydrosedimentary connectivity between hill-
slopes and floodplains, leading to a sediment cascade in
the landscape (Brown, 2009; Fuchs et al., 2011; Houben et
al., 2013). In contrast, the early start of overbank deposi-
tion in the Weiße Elster catchment was explained with good
hillslope–channel coupling due to missing small sediment
traps along the lower Weiße Elster valley since the Neolithic
period (Tinapp et al., 2008). However, given the obviously re-
gional character of early overbank sedimentation in this part
of central Germany we think that other factors could have
also caused the high regional Neolithic sediment connectiv-
ity. Possible factors could, for example, have been the spatial
structure of regional Neolithic settlement activity or climatic
factors in this relatively dry area with precipitation down to
500 mm a−1. However, these are only hypotheses so far that
need further investigations.

No clear sediment unconformities were detected in the
overbank fines, although geomorphologically stable periods
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Figure 8. Early and Middle Neolithic find spots around the valleys of Weiße Elster and Pleiße and the positions of the main study sites. Min-
ing activities destroyed great parts of the lower Pleiße floodplain and the surrounding plains, and most of these areas were archaeologically
not investigated prior to 1993. The extent of the open cast mines on the map dates back to the year 1990 (Standke et al., 2010).

with less flooding often led to soil formation with the accu-
mulation of organic material in floodplains of other regions
(Zielhofer et al., 2009; May et al., 2015; von Suchodoletz
et al., 2018b). Even at the Slavic level initial enrichment of
organic material could not be detected (Fig. 5). Generally,
unlike in many other river systems of western central Europe
(Hoffmann et al., 2008; Fuchs et al., 2011; Houben et al.,
2013; Notebaert et al., 2018) no strong increase of overbank
sedimentation during the last 1000 years was observed along
the lower Pleiße and Weiße Elster River: whereas at the lower
Weiße Elster River ca. 0.8–1 m of overbank sediments com-
pared with a total thickness of ca. 3–4 m was deposited over
the last 1000 years (Fig. 7e), along the lower Pleiße River ca.
1 m of overbank sediments compared with a total thickness
of ca. 2.3 m was observed. Thus, more than half of the fine-
grained sediment cover of these valleys was formed prior to
the Middle Ages. Therefore, unlike in most other river sys-
tems of central Europe this demonstrates a relatively continu-
ous high regional sediment connectivity in this part of central
Germany since the Neolithic period.

6 Conclusions

Our investigations in the lower Pleiße valley were conducted
at a mostly undisturbed site with predominant sedimentation
and negligible erosion processes during the Holocene. We
compared our results with those of Neumeister (1964) that
were carried out less than 100 m east of our study site and

that were based on field investigations that extended over ca.
900 m. This comparison demonstrates that our investigated
stratigraphy is representative of this part of the lower Pleiße
valley, so we were able to build up a well-based reconstruc-
tion of its Holocene landscape development. In doing so,
it was possible to define the turning point from extremely
clayey and organic-rich, mostly limnic sedimentation (black
clay) in the Boreal and Atlantic periods towards the deposi-
tion of coarser-grained and less organic overbank fines dur-
ing the following period. This change occurred more than
1000 years after the beginning of Early Neolithic settlement
between 4000 and 3300 BCE and was obviously linked with
land clearance by these first farmers. The fairly early start of
overbank sedimentation during the Neolithic period seems to
be the exception rather than the rule in central Europe. Dur-
ing the following 6000 years sedimentation conditions did
not change significantly (Fig. 4). Even initial organic enrich-
ment could not be detected, although some geomorphologi-
cally stable periods with less flooding should have led to ini-
tial soil development. We also did not find a strong increase
of the sediment deposition rates during and after the Middle
Ages that was detected in many other catchments of central
Europe, since more than half of the sediment cover of the
lower Pleiße valley was deposited prior to that period. Fur-
ther research in other river catchments of central Europe is
needed to prove or to deny the singularity of the Holocene
sedimentation history in the river catchments of lower Pleiße
and Weiße Elster.
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