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ABSTRACT

The research focuses on the peripheries of the Elbe Lowlands in the east of
Central Bohemia during the Early Neolithic, examining colonisation dynam-
ics and the character of settlements in marginal areas. The recently discov-
ered Linear Pottery culture (LBK; 5500-4950 BC) settlement at Dobrei
provides new insights into this issue. A rescue excavation conducted in 2024
uncovered a loosely arranged settlement consisting of four longhouses. Based
on relative chronology and radiocarbon dating, the site can be placed within
the classical LBK period, roughly between 5300 and 5050 BC. Other sites in
the peripheral zone, such as the well-known settlement at Miskovice, may
also be assigned to this period, although uneven data quality limits broader
comparisons. The results indicate that the periphery of the selected part of
the Elbe Lowlands was apparently not settled until after 5300 BC, i.e. several
generations after the initial colonisation of the fertile lowlands. This may
reflect a process of secondary densification of occupation within the region.
The research also shows that most settlements in the area contain almost
none of the pottery typical for the Late and Final LBK. However, available
data are still insufficient for drawing firm conclusions about a possible de-
cline or abandonment during these phases. It also remains unclear whether
these sites were simply unfavourable or whether they offered Neolithic com-
munities different advantages, such as access to resources outside the settled
zone. Therefore, studying the peripheries and ‘empty’ regions outside occu-
pied enclaves is crucial for fully understanding the Neolithic centres them-
selves in the future.
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1. Introduction

Linear Pottery culture (LBK) settlements are some of the
best-studied phenomena of prehistoric occupation in Bohemia.
This is especially true for the Kutnd Hora District, which is one
of the best-known regions in this regard, thanks to the long-
term systematic work of the Bylany expedition team (Pavla,
Rulf 1996a). Nevertheless, in 2024, a new, previously unknown
LBK settlement was discovered during a rescue archaeological
excavation in Dobfren, located on the very edge of a region settled
in the Early Neolithic period. This discovery sheds new light
on the character of settlements in the periphery of one of the
most densely populated regions of Bohemia.

From the 4th century of the 6th millennium BC, LBK com-
munities settled in warm and fertile locations in the Bohemian
Basin (Pavld, Zapotocka 2013, 56). One of the most important
areas in this process was the fertile lowlands around the Elbe,
the largest river in the region. Decades of research in this region
have yielded a large number of settlements, including some of
the largest and most densely populated (e.g. Kolin, Velim and
Bylany). However, these rich and fertile areas are bordered by
mountains and hilly areas, where Neolithic settlements disappear.
Higher altitudes, poor soil quality and a harsher climate clearly
formed a boundary for the Neolithic way of life. Nevertheless,
a transitional belt lay between the two areas that prehistoric
communities repeatedly attempted to colonise. Studying these
peripheries and understanding how they functioned and what
their dynamics were also contributes significantly to our un-
derstanding of the centres themselves (Vondrovsky et al. 2021).
However, previous research has focused primarily on Elbe lowland
settlement centres, while the character of peripheral sites and
the dynamics of their colonisation remain comparatively poorly
understood (Pavld, Vejdélek 2014).

The newly discovered, well-preserved Neolithic settlement
of Dobfen offers us insight into life on the Elbe Lowlands pe-
riphery of this period. During a rescue excavation covering an
area of 2.2 hectares, the ground plans of four longhouses and
the surrounding settlement pits were uncovered. However, the
settlement‘s character differs from that of most sites in the region.
The key differences are the sparse distribution of longhouses
within the settlement area and the absence of later prehistoric
periods, which is uncommon in LBK settlements (Pavli 2002).
But when was this area colonised, and can these characteris-
tics be observed at other sites in the region? This article aims
to examine the colonisation dynamics of the Elbe Lowlands in
eastern part on Central Bohemia, with a focus on the newly
discovered settlement in Dobfen.
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2. Occupation and environment of the region

The Dobfen site is located on the northern edge of the Up-
per Sdzava Uplands (Fig. 1). To the north lies the Cesky Brod
Plateau and Nymburk Basin, which forms part of the lowlands
surrounding the Elbe River. To the east is the Céslav Basin.
These three fertile areas were both densely populated during
the Neolithic period. The occupied area is bordered to the south
by the Dobfi§ Uplands and the aforementioned Upper Sdzava
Uplands. Administratively, the site corresponds to the border
between the districts of Kutnd Hora and Kolin (eastern Central
Bohemia), which, for the purposes of this work, will serve to
spatially define the area for comparison (creating a circle of
approximately 20 km around the site). This delimitation pro-
vides a representative sample of 90 settlements from different
ecological zones (based on AMCR; Pavli, Rulf 1996a; 1996b).
This area is historically divided into two subregions and six
micro-regions, which have already been described in detail in
the past (Pavld, Rulf 1996a; 1996b).

Most settlements were founded in fertile lowlands with fa-
vourable agricultural conditions (Pavll, Rulf 1996a). Mild slopes
near water sources were typically used, as were river floodplains
(Pavll, Zapotockd 2013, 56). Most settlements are located at
200-350 m A.S.L. Settlements are rarely found at higher altitudes
(only 7% of observed sites exceed 350 m A.S.L.; see Fig. 1). The
soil and subsoil of the sites also played an important role: the
vast majority of settlements were built on rich brown earth and
black earth. While the presence of loess subsoil was not a strict
requirement for LBK settlements, most were located on it (Fig. 2).

In contrast to this fertile area, the southern part of the stud-
ied territory consists of the Upper Sdzava and Dobfis Uplands,
i.e. hilly areas with higher elevations (c. 300~600 m A.S.L.) and
worse conditions for prehistoric agriculture. The soils in this
area are poorer — consisting of pseudogley, cambisol, and luvisol.
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Fig. 1. Map of the studied area with
key geographical units and known
LBK settlements. Created from

DMR 5G data © CUZK. Author D. Pilat.

Obr. 1. Mapa zkoumané oblasti
sndzvy hlavnich geografickych celki
azndmymi sidlisti LBK. Podkladova
mapa DMR 5G © CUZK. Autor D. Pilaf’.
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Both areas also differ in terms of climate (Quitt 1971). The
Céslav Basin and the Elbe Lowlands are among the warmest areas
in Bohemia (Fig. 2 - T2). They are characterised by long, warm
summers and short, dry winters. At higher altitudes, the climate
is milder (MT9 and MT10), while the coldest area is the southeast
uplands (MT?7). These areas have slightly longer winters, higher
precipitation and shorter summers (Mind¥ov4 2011). During the
LBK (early Atlantic period) the climate was different to that of
the modern era - in general, it was slightly warmer and wetter
than today, but differences due to the vertical structure of the
landscape were still evident (Rulf 1983; Bouzek 2005). Therefore,
the division of the area into warm lowlands and slightly cooler
hills can also be applied to the Neolithic period. However, it is
important to emphasise that, while not dramatic, the differences
in climatic conditions between the two areas created constant
pressure that prevented prehistoric communities from system-
atically occupying the hilly areas.

The aforementioned data clearly show the two basic ecological
areas of the studied region. The fertile lowlands were formed by
the Caslav Basin and the Elbe Lowlands in the north and north-
east, while the upland areas in the south and south-west were
colder and less suitable for agriculture. The fertile lowlands were
the core of occupation throughout prehistoric times, whereas
the higher, upland areas were only occasionally inhabited and
have only been intensively settled since the High Middle Ages.
However, these areas were separated by a transitional zone,
reflecting the efforts of communities settle the outskirts of the
fertile lowlands. It is also important to stress that the differences
in ecological conditions between the two zones in this region
are not extreme. In Bohemia, there are regions where Neolithic
communities inhabited areas that were even less suitable (Von-
drovsky et al. 2024). However, the key aspect is that in the case
of the Elbe region, communities on the periphery always lived in
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close proximity to settlements in the lowlands. Therefore, the
element of deciding where to establish a new settlement was
significantly different than in more remote areas, where more
suitable alternatives were not available nearby.

3. Material and Method

3.1 Material

Within the selected region, all known LBK settlements were
included in the analysis. The dataset was compiled based on
previously published works (Pavlii, Rulf 1996a; 1996b), the ar-
chaeological database of Bohemia (Pavld, Zapotocka 2013), and
records from the Archaeological Map of the Czech Republic
(AMCR). In total, the dataset comprises 90 sites.

A more detailed analysis focused on selected sites — Dobren,
Miskovice, Suchdol near Kutna Hora, and Tuchoraz. In the case
of Dobfen, primary excavation documentation from the 2024
rescue excavation was used, while for the remaining sites only
published data were available. These sites are discussed in detail
in the following chapter.

3.2 Method

The classification of sites was based on three main environ-
mental variables: altitude, climatic zone, and soil type (Demjan
et al. 2022, 4). Altitude was treated as a continuous variable and
represents the most reliable parameter in the dataset. Climatic
conditions were incorporated using the classification of Quitt
(1971), which was coded as an ordinal variable reflecting the
general gradient from warmer lowland areas (T2) to cooler
upland zones (MT9-MT10).

Soil type was included as a supplementary variable derived
from available pedological maps (Tomagek 2014). Individual soil

Fig. 2. Map of the studied area

with marked climate zones (dashed
line) and loess subsoil (yellow).
LBK settlements are labelled with
acolour scale according to their
‘ecological suitability’ (white -
most suitable, red - least suitable).
Created from DMR 5G data © CUZK.
Author D. Pilaf.

Obr. 2. Mapa zkoumané oblasti
svyznacenymi klimatickymi zénami
(¢drkovand ¢ara) asprasovym
podloZim (Zlutd barva). Sidlisté
kultury LBK jsou oznaceny barevnou
Skdlou podle jejich ,,ekologické
vhodnosti“ (bild - nejvhodnéjsi,
Cervend - nejméné vhodnd).
Podkladovd mapa DMR 5G © CUZK.
Autor D. Pilaf.
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types were grouped into broader categories and coded ordinally
according to their presumed agricultural suitability. However,
this classification necessarily simplifies complex soil variability.
Moreover, the spatial resolution of the available soil maps is
limited and does not always correspond precisely to individual
archaeological sites. For these reasons, soil type was treated as
a supporting variable with reduced weight in the analysis. All
variables were standardised prior to further processing in order
to ensure comparability.

The structure of variability within the dataset was explored by
principal component analysis (PCA), which was used to identify
the main environmental gradients structuring the distribution
of sites. Given the ordinal nature of some variables and the
heterogeneity of the dataset, the PCA results are interpreted as
a heuristic tool rather than a strictly statistical model.

To derive a single comparative measure, a composite index
of relative environmental marginality was calculated based on
a weighted combination of principal components. The first com-
ponent was given the highest weight, reflecting its dominant
role in structuring variability and its clearer environmental
interpretation, while the remaining components were included
with lower weights as supplementary factors. This procedure
produced a continuous ranking of sites along a gradient of rel-
ative environmental conditions.

A chronological analysis was carried out for the selected sites.
First, a typochronological classification was established following
the chronology of Pavlti and Zapotocka (2013). This approach is
based on the use of a descriptive system and analysis of pottery
decorative styles that are considered to be chronologically the
most sensitive (Pavll et al. 1986; Kvétina, Koncelova 2011).

In addition, absolute dating using radiocarbon (14C) analy-
sis was conducted for two key sites — Dobren and Miskovice.
Preference was given to short-lived and contextually reliable
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materials in accordance with current methodological recom-
mendations (e.g. Bayliss, Marshall 2022). Ideally, animal bones
would have been selected; however, these were not preserved at
either site. Therefore, the dating focused primarily on charred
plant remains and, where necessary, charcoal. In the case of
charcoal samples, an effort was made to prioritise short-lived
or fast-growing taxa in order to minimise the potential impact
of the old wood effect, although in some instances only the
available material could be used.

The selected samples were dated using AMS at CRL, and the
results were calibrated and modelled using the IntCal20 calibra-
tion curve in OxCal v.4.4 software (Bronk Ramsey 2009; Reimer
et al. 2020). The data were treated as single-phase models, with
the beginning and end of occupation estimated using boundary
functions. For samples suspected of being affected by the old
wood effect, a charcoal outlier model was applied in order to ac-
count for potential offsets in the measured dates (Ramsey 2009).

4. Results

4.1 Peripheral sites in the region

The applied classification resulted in a continuous distribution
of sites along a gradient of relative environmental conditions
(SUPPL 1). This gradient is primarily structured by altitude and
climatic zone, while soil type contributes only secondarily. The
majority of settlements cluster within the more favourable part
of the spectrum, corresponding to lowland areas with warmer
climatic conditions.

V cestach
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In contrast, a smaller group of sites occupies the less fa-
vourable end of the distribution, characterised by higher eleva-
tions and cooler climatic zones. Based on the selected thresh-
old (85th percentile), these sites can be defined as occupying
environmentally marginal positions within the studied region.
This group includes, among others, Dobfen, Sobocice, Maso-
jedy, Drahobudice, Zdanice, Tuchoraz, Suchdol, and Miskovice
(Fig. 2). These peripheral sites will be examined in more detail.

Overall, the results show that while most LBK settlements
were located in environmentally favourable areas, a limited
number of sites systematically extend into less suitable con-
ditions, forming a transitional zone between the core lowland
settlement area and the surrounding uplands.

4.1.1 Dobfen
LBK settlement

The site was discovered during a rescue archaeological ex-
cavation to the east of the village of Dobfen in the Kutnd Hora
District (Fig. 3). During the 2024 excavation, the remains of an
LBK settlement comprising the ground plans of four longhouses
were found in an area covering 2.2 hectares. A total of 580 features
were examined during the research, almost 4,000 artefacts were
recorded, and 3,400 litres of clay were floated. The settlement
was located on a mild slope between two streams at an altitude
of 381 m A.S.L. The subsoil consisted of loess, over which a layer
of modal brown earth had formed.

This LBK site was not previously known, even though the
presence of a Neolithic settlement near the village of Dobfen
was anticipated based on previous surface finds from the

StK

@ ==
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Fig. 3. Location of 2024 rescue excavation in the village of Dob¥efi near Kutna Hora (left). Plan of the excavated area with discovered features. The area damaged by
construction is highlighted (hatched). The only pit dated to the Late Neolithic period - Stroked Pottery culture - is highlighted in blue. Created from ZTM10 data © CUZK.

Author D. Pilaf.

Obr. 3. Poloha zdchranného archeologického vyzkumu zroku 2024 v Dobfeni u Kutné Hory (vlevo). Zkoumand plocha s dokumentovanymi objekty. Plocha poskozend stavbou je
zvyraznéna srafovanim. Jedind jdma datovand do mladsiho neolitu - kultura s vypichanou keramikou - je zvyraznéna modre. Podkladovd mapa ZTM10 © CUZK. Autor D. Pilaf’
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Fig. 4. Dobfer settlement with
highlighted ground plans of
longhouses. Author D. Pilaf.

Obr. 4. Sidlisté Dobreri se
zvyraznénymi pddorysy dlouhych
domdi. Autor D. Pilaf.

Stroked Pottery culture (StK). Evidence of a Late Neolithic
settlement was also found during the research when one StK
pit was discovered on the northern edge of the investigated area
(Fig. 3). Interestingly, there is no evidence of any later occupa-
tion in the excavated area or its immediate surroundings, and
the Dobfen site was not occupied again until the 14th century
(Profous 1947, 401). Thanks to the absence of superpositions
with later occupations, the site was highly legible from an ar-
chaeological perspective.

The most notable findings at the LBK settlement were the
ground plans of longhouses (Fig. 4), four of which were identified
in the southern part of the site. Thanks to their good state of
preservation, it was possible to identify even small construction
elements as well as the central rows of massive columns. Inter-
estingly, the houses are loosely arranged and more than 30 m
apart. This layout is unusual for settlements in the region, where
houses are usually arranged in rows or groups with little space
between them (e.g. Bylany - Pavld 2000, Velim — Chlup 2017,
Kolin - Sumberov4, Pavla 2017, Hlizov - Pila¥ et al. 2025). The
individual houses differ in their construction, even though it
is not always possible to describe their appearance precisely.
House No. 1 was 21 m long and divided into three parts, with
arow of double posts at the northern end. House No. 2 was
a single-part building measuring 12 m in length, with a clearly
visible groove construction at its northern end. House No. 3
and 4 cannot be clearly described, as their northern sides were
destroyed during construction work. Nevertheless, in both cases
they were at least two-part houses, measuring at least 13 and
20 m in length, respectively.

A number of settlement pits were also found within the
excavated area. Typical lateral pits were found on the sides
of the houses; some contained a high density of pottery and
stone tools, including a protentional deposit of grinding stones
(Hamon 2020). In addition to the lateral pits, a number of more
distant isolated pits were found in the settlement area. Their
spatial connection to a specific house, however, is unclear. Five

simple, single-chamber ovens were also found in these isolated
pits. These ovens had been dug into the clay walls of the pits.
However, no pits resembling typical storage features were identi-
fied throughout the settlement (Sumberova 1996). Nevertheless,
pit number 14 - the western lateral pit of house No. 4 - is worth
mentioning (Fig. 4). A layer of burnt daub was found in its fill,
along with a large assemblage of burnt plant remains numbering
in the thousands. This unique find plays an important role in
characterising the plant remains at the site and in its dating.
In the context of the aforementioned findings, it is necessary
to address the possibility of other buildings being present in the
settlement. During the excavation, several locations that appeared
to be possible sites of Neolithic longhouses were identified. These
were mostly gaps between settlement pits with suitable dimensions
and orientation, or groups of postholes arranged in a suitable
manner. These locations were given increased attention, and
a dedicated search was conducted for poorly visible postholes.
However, additional buildings were not confirmed in any of these
cases. Given the good archaeological preservation of the construc-
tion relicts of the four houses found, we consider it unlikely that
there were additional houses in the excavated area. We cannot,
however, comment on the possible presence of houses outside
the investigated area, especially to the south and west. This will
therefore be the subject of follow-up research in the future.

Settlement dating

The finds collected during the excavation allows us to date
the settlement approximately using typochronology. Given the
similar composition of pottery decoration throughout the settle-
ment area, the pottery assemblage was examined as a single unit.

The most common decorative style found was a simple en-
graved line (Delta 10; n = 266), which is the most prevalent style
in most LBK settlements (Pavll et al. 1986, 350-351). However,
due to its frequent occurrence, it is not very chronologically
sensitive, and its representation in archaeological assemblages
may be overrepresented, for example, due to fragmentation
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(Pilat, Kvétina 2023, 35-36). Much more important in this respect incisions made on an engraved line. These most often occurred
are decorative styles using bands filled with strokes (Graph 1; at the joint of the line (Epsilon10) or were sparsely distributed
Fig. 5). Alongside simple bands (Alphal2), more complex vari- along it (Epsilon?, Epsilon20). Variants of dense musical-note
ants of this style were also present to a lesser extent (Alphal3, decoration (Epsilon30) were found only exceptionally. The final
Alpha20 and Alpha30). The third largest group of styles was category is decoration using wide engraved grooves (Gamma),
decoration using musical notes, consisting of punctures and nail which was also found only rarely.
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Fig. 5. Selection of decorated pottery
from the Dobfe settlement. Feature
40 and 123. Drawing by D. Pilat.

Obr. 5. Vybér zdobené keramiky ze

sidlisté Dobreri. Objekty 40 a 123.
Do438001 Do460003 Kresba D. Pilar
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5500 5400 5300 5200 5100 5000 4900
Modelled date (BC)

Feature Sample Lab number 14C age (BP) Cal BC (95.4%) Modelled cal BC (95.4%)
14 Triticum dicoccum CRL-25_2381 6261 +32 5315 (95.4%) 5074 5301 (95.4%) 5072
14 Triticum dicoccum CRL-25_2379 6219 + 28 5300 (95.4%) 5055 5293 (95.4%) 5063
14 Triticum dicoccum CRL-24_1625 6217 + 25 5298 (95.4%) 5057 5291 (95.4%) 5064
14 Triticum dicoccum CRL-25_2380 6178 + 28 5216 (95.4%) 5033 5216 (95.4%) 5055

Tab. 1. Overview of samples dated by the radiocarbon (AMS) method with modelled dates.

Tab. 1. Pfehled vzork( datovanych radiokarbonovou metodou (AMS) s modelovanymi daty.

In terms of relative chronology, Dobfen clearly falls into the
middle/classical stage of LBK, which is characterised by a high
share of filled bands (Alpha) and simple musical note decorations
(Epsilon?/10/20; Pavlil, Zapotockd 2013, 30). Styles typically as-
sociated with the Early LBK (wide grooves - Gamma) and with
the Late and Final LBK (dense notational lines — Epsilon20; late
filled bands - Alpha30) occur only sporadically.

This relative chronological classification was combined with
the results of absolute 14C dating. No bones were preserved at
the site, so a group of charred grains from pit 14 was used for
dating. These samples came from a single layer consisting of
a single-phase deposition of fire debris, so they can be consid-
ered taphonomically suitable. The data was modelled as a single
phase, and the beginning and end of the interval were modelled
using the boundary function.

The dating results indicate an interval of 5314-5036 BC! (68%
probability; Aoverall = 84.6; Fig. 6; Tab. 1; SUPPL 2). However,
the resulting interval is affected by the radiocarbon plateau
in the period 5200-5000 BC. There is a noticeable time shift
compared to the latest comprehensive chronology of the LBK
in Bohemia (Pavld, Zdpotockd 2013, 29). This is because the
original chronology assumed that the LBK began in Bohemia
before 5500 BC. However, new data from recent years show that
LBK settlement in Bohemia did not occur until after 5400 BC
(Schindlerovd 2019, 102-104; Vondrovsky et al. 2024, 4). In this
regard, it is necessary to reevaluate the old chronology - Pavld,
Zapotockd 2013, 29.

Dating the site to this period is important for understand-
ing the development of the region as a whole. Classifying the
Dobren settlement into the classical LBK phase shows that it
must have been settled no earlier than about 50-100 years after
the founding of the region‘s oldest Neolithic settlements (such
as Nové Dvory, Bylany and Kolin). Therefore, the decision to
settle these areas was made by communities that had lived in
and used the region for several generations.

4.1.2 Miskovice

Another site mentioned is Miskovice, which is well known in
the region (Last 1998; Pavla 1998). However, compared to Dobfer,
this settlement is located at a lower altitude (351 m A.S.L.), lies
in a slightly more favourable climate zone MT10 (Fig. 2), and is
also located on modal brown soils. Miskovice was archaeologi-
cally investigated in 1977-1979, when systematic research was
carried out there under the leadership of Ivan Pavld. During the
research, a small LBK settlement consisting of three ground plans
of houses arranged in a row was found (Fig. 7). In addition, the
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Fig. 7. Miskovice settlement with highlighted ground plans of longhouses.
After Pavli 1998, Fig. 3.

Obr. 7. Sidlisté Miskovice se zvyraznénymi pidorysy dlouhych domd.
Podle Pavli 1998, Fig. 3.
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most famous StK cremation burial ground in Bohemia (Zdpo-
tockd 1998, 44-79) was found in the vicinity of the houses. Due to
the absence of other building relics in the vicinity, it is assumed that
the settlement was explored as a whole (Pavli 1998). Compared
to the Dobfen site, the layout of the houses in the settlement is
significantly tighter and more organised. However, its structure
is still looser than in the aforementioned lowland settlements.
Published in 1998, the chronological classification of the
Miskovice settlement is closely linked to the chronology of By-
lany (Pavlt 1998, 61-64). Individual houses and nearby pits were
treated as chronological units (the house unit model was used;
Pila¥, Kvétina 2023), and decorative style representation was
examined using discriminant analysis. The result is a sequence of
individual houses (house No. 58 being the oldest, house No. 23

the youngest) that falls at the very end of the Early LBK and
the first half of the Classical LBK (phase 7-12 in the Bylany
chronology). However, the author considered this classification
to be ambiguous due to the small number of decorated pottery
pieces (Pavla 1998, 62). In light of the current criticism of the
methodological approach used (see Kvétina, Koncelovd 2011;
Trampota, Kvétina 2020; Pila¥, Kvétina 2023), it is necessary
to re-examine the settlement‘s dating. For the purposes of this
study, we will examine the composition of pottery decoration
styles as a whole, as was done for the Dobfen site.

The most common decorative style was a simple engraved line
(Delta 10; N = 129), which, however, is not very chronologically
informative. The second most common was decoration with
musical notes (Graph 2; Fig. 8). Another frequent occurrence
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Graph 2. Representation of
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Ga All2 ®mAI13 mAI20 mAI30 wEp? mEpl0 MEp20 MEp30  Zeta Graf 2. Zastoupen/ vyzdobnych
styld na sidlisti Miskovice.
: Mi22_22 '
Mi41_57 Mi41_58 — .
_ Mi19_3 Mid1_9
Mi41_7 é
Mi22_13
Fig. 8. Selection of decorated
pottery from the Miskovice
settlement. After Pavli 1998,
70-74.
Obr. 8. Vybér zdobené keramiky
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5500 5400 5300 5200 5100
Modelled date (BC)
Feature Sample Specification Lab number 14C age (BP) Cal BC (95.4%) Modelled cal BC (95.4%)
41 Charcoal Quercus CRL-24_0397 6364 +20 5461 (95.4%) 5226 5349 (95.4%) 5211
43 Charcoal Fraxinus CRL-24_0399 6263 =20 5305 (95.4%) 5075 5304 (95.4%) 5208
41 Grain Unidentified CRL-24_0398 6261 £19 5309 (95.4%) 5208 5305 (95.4%) 5211
35 Charcoal Corylus CRL-24_0396 6245 + 20 5461 (95.4%) 5226 5461 (95.4%) 5225

Tab. 2. Overview of samples dated by the radiocarbon (AMS) method with modelled dates.

Tab. 2. Pehled vzorkd datovanych radiokarbonovou metodou (AMS) s modelovanymi daty.

was a simple filled band (Alphal2), but without its more com-
plex variants (i.e. Alpha3-30). Grooves (Gamma), typical of the
Early LBK, appeared only marginally in the assemblage. However,
this is represented by only a single shard, which considerably
weakens the argument that the site was inhabited from the end
of the Early LBK. Overall, the assemblage is smaller than that
from Dobren, which makes the above-mentioned values less
representative. However, it can generally be said that this is
evidently a site from the Classical LBK, which is characterised
by decoration using filled-in bands and simple musical notes
(Pavly, Zapotocka 2013, 30).

This relative chronological classification needs to be combined
with absolute data. This was obtained from pit 35, 41 and 45,
where charcoal and burnt grains were dated using 14C. Unfor-
tunately, more suitable material for dating was not available at
the site. To minimise the risk of the possible old wood effect,
the charcoal was anthracologically identified and fast-growing
wood species were also dated.

The majority of results of 14C dating correspond to the period
between 5300 and 5200 BC (Fig. 9; Tab. 2). The only exception
is sample CRL-24_0397, which was anthracologically identified
as oak. However, oak is a species in which the old wood effect
commonly occurs (Olsen et al. 2013; Bayliss, Marshall 2022, 36).
Due to its significant deviation and the noted unreliability of
species, the sample was modelled as a charcoal outlier (Ram-
sey 2009). The final model dates the occupation of the site to
the period of 5331-5214 BC (68% probability; Aoverall = 125.6;
SUPPL 2). This dating corresponds to the Dobfen settlement,
with the difference that the Miskovice interval does not continue
into the plateau period after 5200 BC. However, it is possible
that the Dobfen site was not inhabited in a significantly later
period, and the resulting wider range of dating is distorted by
the presence of the radiocarbon plateau.

4.1.3 Suchdol near Kutna Hora

Other LBK sites in the defined peripheral zone are not nearly
as well known. The first of these is the Suchdol settlement,
which is located just two kilometres north of the Dobfen site, at

an altitude of 365 m A.S.L. It is situated in the MT10 climate zone,
on brown earth. Only small rescue excavations were carried out
at this site in 1956 and 2007 (Stekld 1958, Sumberova 2007).
The 1956 excavation, however, was more extensive, examining
three settlement pits with one sunken oven. No architectural
relics were found.

Based on the discovered artefacts, the excavated features can
be roughly dated. The pottery was decorated mainly with simple
engraved lines (Delta), and then simple lines with musical notes
(Epsilonl10) and relief bands (Fig. 10). The collection would thus

s
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T

Su2_IV_3

Fig. 10. Selection of decorated pottery from the Suchdol settlement. After
Stekl4 1958, 19-25.

Obr. 10. Vybér zdobené keramiky ze sidlisté Suchdol. Podle Stekld 1958, 19-25.
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Fig. 11. Selection of decorated pottery from the Tuchoraz settlement. After Pavl{, Rulf 1996b, obr. 16.

Obr. 11. Vybér zdobené keramiky ze sidlisté Tuchoraz. Podle Pavld, Rulf 1996b, obr. 16.

correspond to the Classical LBK stage, but it should be empha-
sised that due to the size of the collection, this determination
is only approximate (Only 25 decorated pottery shards have
been documented). At the same time, it should be mentioned
that only a small part of the settlement has been explored to
date, and the possibility that there are other features from the
Early or Late LBK nearby cannot be ruled out.

4.1.4 Tuchoraz

The settlement was built on brown earth at an altitude of
285 m A.S.L. and in the MT9 climate zone. In the 1960s and
1970s, a series of rescue excavations were carried out on the
southeastern side of the village, during which the ground plans
of four long LBK houses were uncovered, but their compre-
hensive evaluation is still lacking (Pavla, Rulf 1996b; Pavla,
Zapotockd 2013).

In terms of relative chronology, the settlement was clas-
sified in the Classical LBK stage (Zapotockd 1964, 629). This
corresponds to the dominant occurrence of decoration of filled
bands (Alphal2) or simple musical notes (Epsilonl0, 20; Fig. 11).
Styles associated with the younger stages of LBK were found
only exceptionally (Epsilon30; Pavld, Rulf 1996b, 135). An exact
quantification of decorative styles is not possible.

4.1.5 Sites with limited archaeological evidence

For other sites where LBK settlements have been recorded, we
have far less data and are usually unable to date them. Therefore,
they will be mentioned only briefly here.

Chotys$

The site is located on brown earth at an altitude of 296 m A.S.L.
and in the MT9 climate zone. The LBK occupation of the site
is known only from surface surveys conducted by M. Vavra in
the 1980s (Vavra 1987). The results of the surface collections
were subsequently analysed and published by I. Pavlt and J. Rulf
(1996b) and P. Burgert (Burgert et al. 2018). Variations of music-
note decoration (Epsilonl0, 20 and 30) and band-filled decora-
tion (Alphal2) appear on the LBK pottery that has been found.
These decorative styles correspond to the Classical and Late LBK
periods. A style associated with the Early LBK period (Gamma)
was found on a single shard (Burgert et al. 2018, 66-69).

XX

Drahobudice

The site is located at an altitude of 350 m A.S.L. on modal
luvisols in the MT9 climate zone. It was discovered at the be-
ginning of the 20th century. FrantiSek Dvordk mentions it in
his overview of known sites in the region (Dvotak 1936). How-
ever, there have been no further records to allow for a better
characterisation of the site until today (Pavla, Rulf 1996b, 139).

Masojedy

The site islocated on brown soil at an altitude of 363 m A.S.L.
and in the MT9 climate zone. The site was newly discovered in
2010 during rescue exploration by M. Vévra (2010). During the
research, settlement pits and an oven were found, which undoubt-
edlyindicate the residential character of the site. However, a more
detailed report on the excavation has not yet been published, so
it is not possible to characterise the site in more detail.

Sobocdice

The site is located on luvic brown earth at an altitude of
395mA.S.L. and in the MT9 climate zone. It is the most elevated
site in the region. The site was also discovered at the beginning
of the 20th century by F. Dvoidk (1936). However, it has not
been further explored to date and its better characterisation is
not possible (Pavla, Rulf 1996b, 145).

Vitice

The site is located on brown soil at an altitude of 284 m A.S.L.
and in the MT9 climate zone. The site has been investigated
during several smaller rescue excavations and has been known
from older surface surveys. The best documented excavations
are those from 2015, when two pits with the typical pottery were
found (Bene$ 2017). A published selection from the material found
shows decoration using sparse music-note lines (Epsilon10, 20)

and thin bands (Alpha30). The finds should thus roughly belong
to the Classical/Late LBK stage.

Zdanice

The site is located on brown soil at an altitude of 325 m A.S.L.
and in the MT9 climate zone. The site was discovered at the
beginning of the 20th century by F. Dvoték (1936). However,

it has not been further researched to date, and its better char-
acterisation is not possible (Pavld, Rulf 1996b, 146).
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5. Discussion

5.1 Colonisation of the peripheries

The evidence base for research on this topic in the region
is clearly limited. Nevertheless, based on the presented data,
it is possible to characterise the likely nature of settlements
in the peripheral zone of the selected part of Elbe Lowlands.
In terms of relative chronology, all the settlements mentioned
were inhabited during the Classical LBK period, with almost no
signs of Early LBK occupation found (only five shards bearing
the characteristic decoration of this period were recorded in
the entire area). This is consistent with the results of absolute
dating, which indicate that settlements in this area emerged
after 5300 BC. This suggests that the first Neolithic communi-
ties settled in this area only after LBK settlements had already
existed in the lowlands for several generations (approximately
since 5400-5350 BC; Vondrovsky et al. 2024, 4). The relative
chronology suggests that a similar process took place in eastern
Bohemia (Pavli, Vejdélek 2014). According to current models,
this colonisation process occurred approximately 50-100 years
earlier than in southern Bohemia, where more challenging
settlement conditions are evident (Vondrovsky et al. 2024, 4).

This process is interesting in the context of the Neolithic
demographic transition and the spread of the LBK across Europe
(Bocquet-Appel, Dubouloz 2004; Dubouloz 2008). Population
growth in Neolithic settlements was a key factor in the rapid
spread of the LBK communities. Alongside external expansion,
however, there was also densification of settlements in already
populated areas (Bocquet-Appel et al. 2014, 615). In the context
of Bohemia, we can assume that after suitable fertile areas were
initially inhabited in the Early LBK, the edges of these zones, and
even the more remote inner peripheries, were colonised during
the Classical and Late LBK periods (Vondrovsky et al. 2024).
Interestingly, there is very limited evidence of occupation in
the Late and Final LBK periods in the studied area. Could this
bias be caused by our current relative chronology (Pilaf et al.
2026)? Or could it be due to its abandonment following a change
of climate or social crisis (Gronenborn 2012; Denaire et al. 2017,
1139-1142). Or simply because nearby areas with more suitable
conditions were easily accessible?

Therefore, future research should focus on improving our
understanding of the chronological dynamics of settlement in
this area and expanding our knowledge of other sites on the
periphery. At the same time, it is necessary to investigate these
sites in more detail, in order to determine whether they show
signs of stress factors or of Neolithic communities adapting to
poorer/different conditions (Ptékovd et al. 2024).

5.2 Advantage in disadvantage

To date, the studied area has only been considered in the
context of Neolithic agriculture. However, it should be noted
that the locations of the settlements could offer a variety of other
advantages that could compensate for their lower agricultural
suitability. For example, the presence of a settlement on the edge
of an occupied zone could provide access to more resources (for
example, land for grazing) than locations surrounded by neigh-
bouring settlements. These advantages and the deliberate choice
of settlements in border zones are often discussed in archaeology.
One such aspect is the use of ecotones, which are transitional
zones between two ecological areas where the edge effect oc-
curs, resulting in increased diversity and variety of resources
(Rhoades 1978). Such zones therefore offer a greater diversity

of resources than areas surrounded by a single ecological zone
and were frequently used during the Neolithic period (Pavl,
Zapotocka 2013, 58).

The same can be applied to zones that are shaped by the
presence of cultural landscapes and settlements. Their edges
could thus be attractive in terms of better access to uninhabited
areas. At present, however, we do not fully understand what
specific advantages this area could have had for Neolithic com-
munities. The hilly woodland landscape may have offered many
opportunities for hunting, gathering, grazing, or obtaining raw
materials for production. This area could also have been used
and perhaps even occupied seasonally. However, in this regard,
we encounter a lack of data on what the territory outside the
classical settled zones looked like and how it was used. The
only finds are individual polished axes collected on the surface,
which could have been brought to the area later. At the same
time, we cannot rule out the possibility that these agriculturally
unattractive zones were still used by hunter-gatherer groups,
which are difficult to trace archaeologically (Vondrovsky et al.
2024, 2). In this regard, research into these ‘empty’ areas and
the identification of possible sources of archaeological/ecological
data about their use will be crucial in the future. Without them,
a full understanding of agricultural centres will never be possible.

6. Conclusion

This study examined LBK settlement in environmentally
marginal areas of eastern Central Bohemia through a combina-
tion of regional analysis, and relative/absolute dating of selected
sites with a focus of settlement in Dobfenl. The results show
that while most settlements were located in favourable lowland
environments, a smaller group occupied less suitable conditions
at higher elevations and in cooler climatic zones.

Together with data from other sites (e.g. Miskovice), it is
possible to characterise this peripheral zone more broadly. The
available evidence indicates that LBK settlements in the area
were established during the middle/classical phase, approximately
around 5300 BC, as part of a process of secondary densification
of the Elbe Lowlands following their initial colonisation. This
development appears to precede the expansion into more environ-
mentally challenging regions such as South Bohemia by at least
several decades. While these peripheral areas were less suitable for
agriculture, their position at the edge of the occupied zone may
have offered new opportunities in the form of access to different
resources. However, current interpretations remain limited by
the lack of data from areas beyond the zone with typical LBK
settlements. Further research should therefore focus on both
peripheral settlements and the surrounding ‘empty’ landscapes
in order to better understand the full extent of LBK land use.

Supplementary material

Detailed descriptions of the PCA analysis and radiocarbon
modelling, including input data, parameters, and OxCal code, are
provided in the supplementary material: https://doi.org/10.5281/
zenodo.20272947 (Pila¥ 2026).
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Note

1 The oldest date, CRL-25_2381, showed poor agreement with
the model (A = 59.6). However, as this value was only slightly
below the conventionally accepted threshold of 60, the model
was still used.
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Resumé

Clének se vénuje perifernim oblastem Polabi v obdobi star$tho
neolitu, konkrétné zkouma dynamiku a charakter sidlist kultury
s linedrni keramikou (LBK; 55004950 BC) ve vychodni ¢4sti
stfednich Cech. Hlavni pozornost je vénovéna nové nalezenému
sidlisti v Dobfeni u Kutné Hory, které bylo zkoumano v roce
2024 béhem zachranného archeologického vyzkumu. Béhem
néj byly na ploSe 2,2 ha nalezeny piidorysy ¢tyt dlouhych domi
LBK a fada sidli$tnich jam (obr. 4). Unikdtnim rysem sidli§té je
volné uspordddni domt s velkymi rozestupy, které jej vyrazné
odlisuje od ostatnich lokalit v regionu (napt. Bylan, Kolina,
Velimi anebo Hlizova). Na zdkladé relativn{ chronologie a 14C
datovani je mozné sidlisté zaradit do klasického stupné LBK,
ptiblizné do obdobi mezi 5300-5050 BC (obr. 6).

Toto sidlisté bylo nasledné srovnano s dalsimi zndmymi lo-
kalitami v regionu, které muzeme radit do periferie - pfechodu
do chladnéj$i a méné urodné oblasti DobriSské a Hornosazavské
pahorkatiny (obr. 2). Nejznaméjsi z nich je sidlisté v Miskovi-
cich, které bylo zkoumano velkoplosnym odkryvem v 70. letech
minulého stoleti. Pfesto, ze tfi dlouhé domy nalezené na sidlisti
maji mezi sebou mensi rozestupy nez v Dobfeni, je struktura
sidlisté stdle volnéjsi nez u zminénych sidli§t v nizinach (obr. 7).
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Po strénce relativn{ a absolutni chronologie jde sidlisté také za-
radit do klasického stupné LBK, odpovidajiciho v tomto piipadé
obdobi 5300-5200 BC (obr. 9). Posun v absolutni dataci oproti
Dobteni je zpusoben tim, ze ziskand 14C data nepfesahuji do
radiokarbonového plata v obdobi 5200-5000 BC. Z vysledkil je
zjevny i lehky posun oproti ptivodni dataci lokality i absolutni
chronologii Cech (Pavlii 1998; Pavldi, Zapotockd 2013). Ten je
zpusoben jak soucasnou kritikou ptivodni relativni chronologie
(Kvétina, Koncelova 2011; Pilat, Kvétina 2023), tak zastaralost{
chronologie absolutni (Vondrovsky et al. 2024). V pfipadé dalsich
sidlist na periferii jiz neni zdaleka dostupné takové mnozstvi
dat. Z publikovanych dat je mozné ramcové datovat sidlisté
v Suchdole u Kutné Hory a Tuchorazi, kterd obé spadaji do kla-
sického stupné LBK. U zbytku lokalit miZeme pouze konstatovat
pfitomnost osidleni ve star$im neolitu.

Vysledky jsou ovlivnény rozdilnou drovni pramenné zakladny.
I tak je ale mozné vyslovit nékteré predbézné zavery k osidleni
periferii v zkoumaném regionu. Oblast byla zjevné osidlovana
az v obdobi klasické LBK, po 5300 BC, kdy jiz byly vhodnéjsi
oblasti Polab{ po nékolik generaci osidleny (Vondrovsky et al.
2024). Doklady osidleni starého stupné LBK v periferni oblasti
témer chybi. Mize tak jit o disledek sekunddrniho zahustovani
osidleni v regionu. Vyzkum ddle ukazuje velice nizké zastoupeni
znakd, které by bylo mozné spojovat s mladou a pozdni LBK.
V souc¢asné dobé¢ ale nelze rozlisit, zda jde o disledek souc¢asné
relativni chronologické klasifikace (Pilaf et al. 2026) anebo jestli
mohlo dojit v zavéru LBK k opusténi oblasti naptiklad z davodu
klimatické zmény anebo spole¢enského tlaku (Gronenborn 2012;
Denaire et al. 2017, 1139-1142). Diskutovany je i charakter sidlist
na periferiich. Zhor$ené podminky pro zeméd¢lstvi v téchto
polohdch mohly byt vyvazovany fadou vyhod, které tento eko-
logicky handicap kompenzovaly. Umisténi sidlisté na okraji
osidlené z6ny tak mohlo zajistit lepsi moznosti lovu, sbéru, pas-
tvy nebo tézby. V tomto ohledu ale vyzkum nardzi na absolutni
nedostatek dat mimo osidlené oblasti, ktery neumoznuje tyto
otazky resit. Vyzkum periferii, ale i ,,prazdnych® oblasti mimo
osidlené enkldvy ma tudiz klicovy vyznam pro plné pochopeni
samotnych zemédélskych center.
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