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Some of the most extraordinary finds from the Early Neolithic period are wooden wells. These constructions permit unusual insights
into Neolithic settlements, their subsistence and environment, as well as into the surrounding landscape. A recent excavation of
a Neolithic settlement at Unicov in central Moravia, Czech Republic, yielded the discovery of a wooden well with a sediment infill
from the beginning of the Neolithic period and allowed to study an array of topics by a multi-proxy approach using a set of comple-
mentary methods. Our study of the wooden lining demonstrates the carpeting skills of the first farmers, required also for building
so-called ‘longhouses’. By comparing dendrochronological and radiocarbon dating, we estimated the time span of the well’s existence.
The construction was used repeatedly over a longer time and was finally filled in intentionally. Studies of the well’s infill shed light
on its usage and decline, providing a great proxy for the study of living dynamics and handling of waste in a Neolithic village. The
environmental record extracted from botanical residues indicates that the immediate surroundings of the settlement were covered by
an open-canopy woodland with a dominance of oak and hazel, and a large proportion of open habitats, whereas the surrounding
landscape was not noticeably affected by humans.

Wooden well, past environment, subsistence strategy, Linearbandkeramik, Unicov, eastern Central Europe

Jednim z nejpozoruhodnéjsich ndlezil ze starého neolitu jsou studny s dievénou konstrulkci. Tyto objekty umozriuji neobvykly vhled
do neolitickych osad, na strategie obZivy a prostredi, jakoz i na okolni krajinu. Nedavny vyzkum neolitického sidlisté v Unicové na
stredni Moravé v Ceslké republice prinesl ohjev dievéné studny s vyplni z pocatlku neolitu a umoznil studovat toto téma multi-proxy
pristupem za pouZiti sady metod. Prezentovand studie o drevéné konstrulkci demonstruje tesaiské dovednosti pronich zemédélcti,
potiebné také pro stavbu tzv. dlouhych domii. Porovndnim dendrochronologickych a radiokarbonovych dat jsme odhadli ¢asové
rozpéti existence studny. Objekt byl pouZivan opakované po delsi dobu a nakonec byl zamerné zaplnén. Studie vyplné studny osveétlily
Jeji vyuziti a zanik, coZ je skvélym prostredikem pro studium dynamiky Zivota a nakldaddni s odpady v neolitické osadé. Z environ-
mentdlniho zdznamu ziskaného z botanickych zbytkti vypljvd, Ze bezprostredni okoli osady bylo pokryto lesem s oteviengm zdpojem
s dominanci dubu a lisky a velkgym podilem otevrenych stanovist, zatimco okolni krajina nebyla lidmi znatelné ovlivnéna.

Studna s drevénou konstrukci, minulé prostfedi, strategie obZivy, kultura s linearni keramikou, Unicov, stredo-
vychodni Evropa

1. Introduction

Hunter-gatherer communities in the Near East were
able to consolidate and spread the farming lifestyles
that led to the exponential population growth humans
have maintained since Neolithic times, more than
10,000 years ago. Even though water has retained
many of its wild and free characteristics, we should con-
sider it a domesticated natural resource, since its nat-
ural properties have been constrained and manipulated
to cater for human need (Mithen 2010, 5250). Neolithic
water subsistence is characterized by active behaviour
to secure and optimize the biotic and abiotic conditions

by which food and other water-dependent products
were made available. For this reason, the role of water
management increased, entailing the planning, devel-
opment, distribution and managed usage of water re-
sources. Storage and land-use are the key socio-eco-
nomic sectors in which new water techniques influence,
trigger and protect new modes in sedentary life. It is
specially the storage aspect that makes water a subject
of domestication, not to mention the ‘neolithization of
water’ (Gebel 2004). Securing a sustainable water
source was an important part of the construction of
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Fig. 1. Geographical site position. — Obr. 1. Geografickd poloha lokality.

every new settlement. The active digging of permanent
wells reaching the underground water table reflects
an innovative approach to water provisioning in the
first farmers’ communities. Such wells provided them
with their own water supply, so they did not have to
rely solely on local rainfall. Water in a well is isolated
and controlled, unlike water in a river, which is open to
pollution by humans or animals. Finally, a well could
have functioned as a status symbol, indicating the su-
periority of certain parts of the site over others. It is
a testimony to the hydrological knowledge and techno-
logical capacities of the first farmers (Garfinkel - Vered —
Bar-Yosef 2006).

Around the mid-6" millennium BC, the transition to
the Neolithic way of life took place in the Middle Danube
region (Banffy — Oross 2010), and over 100-200 years
the new way of life spread to eastern Romania and
through Central Europe to eastern Belgium. This
brought the onset of what we now refer to as the Linear
Pottery culture (Linearbandkeramik, LBK), which has
been dated for the region of eastern Central Europe to
the period of 5500-4950 BC (Kuca et al. 2012), espe-
cially ca 5400-4800 BC! (Manning et al. 2014, 1077).
The uniformity of architecture, artifacts, burials, sub-
sistence and settlement plans that characterized these
communities is extraordinary and represents a further
extension of the Neolithic way of life. The sedentary way
of life was related to plant cultivation and livestock
breeding, and, as a result, people lived in larger groups
and constructed permanent settlements (Price 2000;
Barlker 2011).

In Czechia, Neolithic wooden wells have so far been
found only rarely. The first of the Neolithic wells with
a preserved wooden lining dated to the LBK was found
at the settlement by the town of Mohelnice in Moravia
in 1970 (Tichy 1972). One more well was excavated by

The study area encompasses Central and Northwest Europe. Be-
ginning and end dates estimated using the three different me-
thods, accompanied by the mean and standard deviation using
an improved normally distributed model.
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the town of Most in northwest Bohemia in 1976 (Rulf -
Velimsky 1993) and another was discovered in 2007 in
the Bohunice district of the city of Brno (Prichystal
2008). Neither of them yielded any evidence of any
wooden lining. Over the past five years, three more wells
were uncovered, all with a wooden lining: Unicov in
Moravia in 2015 (Fig. 1; Kaldbek 2016), Velim in central
Bohemia in 2016 (Chlup 2017) and Ostrov in eastern
Bohemia in 2018 (Sedlacek et al. 2019). More than 100
wells from 53 Early Neolithic sites have been docu-
mented throughout Europe (Fig. 2). To date, the largest
number of wells have been recorded in Saxony, Saxony-
Anhalt and the Rhineland, where more than half the
wells discovered have been investigated closely (Windl
1998; Zimmermann 2009; Tegel et al. 2012; Flizesi et al.
2015; Kirdly — Téth 2015; Kretschmer et al. 2016; Weiner
2016; Flilop et al. 2018; Stduble 2018, 78). Several Eu-
ropean LBK wells have been described in great detail
(Weiner 1994; Koschik 1998; Herbig et al. 2012/2013;
Zerl — Herbig 2012; Tinapp — Schneider — Stéiuble 2013;
Stcéiuble — Veit 2016; Friederich 2017). On the other
hand, out of the total number of six water wells in the
Czech Republic, none has been evaluated and pub-
lished in detail. However, there are some chronologically
younger wells which have been analysed with a multi-
proxy approach that resulted in local landscape recon-
struction. The wooden construction of the well and its
infilling is the extraordinary evidence from the Roman
period at Drazkovice in eastern Bohemia (Sedldcek
et al. 2008) and at Hurbanovo in southwest Slovakia
(Hajnalova et al. 2018). From the Migration period, the
excavation at Hostivice in the western district of the city
of Prague in 2002 allowed the investigation of a settle-
ment and a group of contemporary wells with wooden
structures (Pleinerova 2005).

Water wells and their sedimentary infill are prehis-
toric archives of proxy data. They can provide informa-
tions about water treatment and timberwork and about
the subsistence of the first farmers, which was very dif-
ferent from that of previous Mesolithic hunters and
gatherers. It has been proved that they adhered to in-
tensive garden cultivation and herding. A functional in-
terdependence exists between crops and animal hus-
bandry, as crop products and by-products were used
as fodder. Available evidence of livestock breeding by
the first farmers within the loess belt, again, suggests
small-scale intensive management (Bogaard 2005).
Their diet was based on crops such as einkorn wheat,
emmer wheat and some other plants such as pea, lentil
and opium poppy (Kreuz et al. 2005; Salavert 2011), and
herded cattle and pigs (Hachem 2018). The results of
macroremains analyses are important for understand-
ing the post-glacial migration of plant species. Numer-
ous present-day ruderal plant species are considered
archaeophytes (PySek et al. 2012; Pokorna et al. 2018),
which are believed to have migrated during the neolithi-
zation process, or later. But their origins and length of
presence in our region are uncertain.

However, this environmental material does not only
testify as to the subsistence strategy of the first farm-
ers, but also as to the environment and vegetation.
Among others, detailed reconstruction of the environ-
ment contributes to the unravelling of the genesis and
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Fig. 2. Locations of Early Neolithic wells in Central Europe. — Obr. 2. Rozmisténi ¢asné neolitickych studni ve stiedni Evropé: 1 — Niederréblingen; 2 —
Riestedt; 3 — Emseloh, 4 — Rehmsdorf/Rumsdorf; 5 — Halberstadt-Sonntagsfeld; 6 — Quedlinburg, 7 — Gatersleben; 8 — Elbeu,; 9 — Schénebeck (Elbe);
10 — PeilSen/Bernburg, 11 — WeilBandt-Golzau, 12 — Nordhausen, 13 — Brodau, 14 — Altscherbitz; 15 — Leipzig-PlauBig; 16 — Eythra/Zwenkau, 17 — Drof3dorf-
Peres; 18 — Meuselwitz-Zipsendorf; 19 — Dresden-Cotta;, 20 — Most; 21 — Smdlsk; 22 — Kruszyn, 23 — Ludwinowo, 24 — Mohelnice; 25 — Brno,; 26 —
Schletz/Asparn (a. d. Zaya),; 27 — Wiirnitz; 28 — Lébény; 29 — Flizesabony-Gubakdt; 30 — Zadubravlje, 31 — Hesserode, 32 — Wetzlar-Dalheim, 33 — Gerlingen,
34 — Mannheim-Wallstadt/Strallenheim; 35 — Mannheim-Vogelstang; 36 — Fullgénheim, 37 — Ittenheim,; 38 — Arnoldsweiler; 39 — Mdddersheim,; 40 —
Morschenich, 41 — Erkelenz-Kiickhoven;, 42 — Hollogne-Douze Bonniers; 43 — Oleye-Al Zépe; 44 — Darion-Colia, Hes baye, 45 — Ormeignies, 46 — Echilleuses;
47 — Cheny; 48 — Sajoszentpéter; 49 — Dresden-Nickern, 50 — GrolSstolpen,; 51 — Unicov; 52 — Velim, 53 — Ostrov (nos. 1—-49 according to / ¢ 1-49 podle

Wollenweber 2016).

spread of steppes and the formation of secondary an-
thropogenic forest-free areas during the Early and
Middle Holocene in eastern Central Europe. They ha-
ve been reconstructed for several off-site pollen sites
(Chytry 2012). The Moravian lowland landscape was
covered by a mosaic of open-canopy woodlands and
open habitats (Petr et al. 2013; Kunes et al. 2015; Jam-
richova et al. 2017; Dudova et al. 2018). Local environ-
mental gradients, such as the type of bedrock, mois-
ture level or hillslope aspect are key factors shaping the
habitat variability of the area, which ranges from allu-
vial woodlands (Petr — Novdk 2014) to steppe patches
(Pokorny et al. 2015). Charcoals, plant macroremains
and animal bones are used as on-site evidence of a set-
tlement environment. Environmental samples have
been systematically recovered, subjected to flotation
and analysed for only a few recently excavated LBK
sites in eastern Central Europe (e.g. Novdk — Kras-
nokutska 2009; Lenneis 2010; Hajnalova 201 1; Vostro-
vska et al. 2019). Consequently, there is a difference
between off-site and on-site data. The off-site palaeoe-
cological proxy record indicates a mixed deciduous for-

est. On-site data are very poor in species, landscape
reconstructions are almost always identical and, by
contrast, the evidence mostly indicates open stands
with shrubs (Vostrovska et al. 2019).

An archaeological rescue excavation at the Uni-
¢ov — U kravina site has exposed an LBK settlement
with a wooden well, which is its most unique feature.
We used a combination of methods to address topics
of archaeology and palaeoecology. The primary aim
is (1) to reconstruct the process by which the well
was built. Secondly (2), we explore the well’'s usage
and decline in an attempt to study how water was
managed by prehistoric farmers. Thirdly (3), we ex-
amine the spectrum of plants consumed or otherwise
utilized by the first farmers living at the site, for ex-
ample as for construction purposes or as firewood.
Finally, we aim (4) to explore what the local environ-
ment looked like and how the first farmers could
have influenced their surroundings, to what extent
the environment changed throughout the Neolithic
and when the prehistoric cultural landscape emerged
in the region of Moravia.
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2. Material and methods

2.1. Site description

The town of Unicov is situated in the northeastern tip
of central Moravia, at the foothills of the Nizky Jesenik
highland (Culek et al. 2005). Its environmental condi-
tions make this region relatively secluded, which is re-
flected in its prehistoric development. The bedrock con-
sists of gravel-sand fluvial deposits mostly overlaid by
loess, which is covered with fertile soil. The site is situ-

0 50 m
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ated ca 230 m from the left bank of the now regulated
river bed of the Lukavice stream. This is probably the
closest surface water source in the Neolithic period. An-
other watercourse is the Oskava stream located about
1,100 m away. It is a tributary of the river Morava and
comprises a broad alluvium at elevations of 233-234 m
ASL (Fig. 3). The present-day average annual tempera-
ture and rainfall are 9°C and 550 mm, respectively.

In November and December 2015, the Archaeological
Centre Olomouc conducted an archaeological rescue
excavation at the construction site of a factory hall and

Fig. 3. Site location — marked in red (©CUZK).
— Obr. 3. Umisténi lokality — vyznaceno Cer-
vené (©CUZK).

Fig. 4. Linearbandkeramik
settlement at the Unicov
site (author I. Vostrovskd).
— Obr. 4. Sdlisté kultury
s linedrni keramikou v Uni-
Cové (autorka I. Vostrovskd).
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an access road on the southwest border of the town of
Unicov at a place called U kravina. On an area of 0.7 ha,
556 features of the LBK and two settlement pits of the
Jordanéw culture were explored (Kaldbek 2016). The
excavation unearthed one part of a settlement area of
the LBK with 12 ‘longhouse’ layouts with a five-row
post-construction, building pits, irregular composite
pits, storage pits and ovens. An exceptional find was
a water well with a preserved timber lining (feature 184).
The well was situated in the immediate neighbourhood
of house S2 and house S3 (Fig. 4).

2.2. Fieldwork

After the removal of the topsoil layer, the well had the
form of an oval pit sized 580 x 550 cm, oriented in the
northeast-southwest direction (Fig. 5). The feature was
divided into six sectors which were gradually excavated.
The excavation was carried out crosswise in opposite
parts in order to make the cross-section through this
feature as long as possible (Fig. 6). The uppermost layer
of the feature consisted of dark brown silty soil 80 cm
in thickness (context 300). A total of 110 ceramic frag-
ments were found in the infill of the funnel-shaped well
pit (Fig. 7: 1-15). However, it soon became evident that
the infill of the pit narrowed towards the centre and that
its structure and colour varied. About one metre deeper,
the moderately inclined funnel-shaped mouth of the pit
turned abruptly into a nearly vertical wall falling down
to a depth of 325 cm. This funnel was filled with yellow-
brown compacted clayey soil (context 302).

In the middle of this infill, at a depth of 120 cm below
the surface, a dark black, clayey, irregular rhombic
ground plan was detected, indicating the original timber
lining of the well shaft. The length of its sides was 90—
100 cm and the infill consisted of water-saturated
brown-black silty clay with many organic remains (con-
text 315). Only two whole ceramic vessels and 11 ce-
ramic vessel fragments were found in the well shaft

Fig. 5. Oval well pit with a moderately inclined
funnel-shaped mouth abruptly turning into
a nearly vertical wall of the well shaft (photo
by M. Kaldbek). — Obr. 5. Ovdind jéma
studny s mirné se svazujicim trychtyfovitym
ustim, které se ndhle méni v témér svislou
sténu sachty studny (foto M. Kaldbek).
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(Fig. 7: 16-23). The outer side of the timber lining of the
well shaft was daubed with an approximately 6-cm
layer of grey clay (context 316; Fig. 8) and a total of nine
ceramic fragments were found in it (Fig. 7: 24-26). The
upper groundwater level was reached at a depth of
170 cm below the surface after the removal of topsoil,
where the preserved wooden lining began to appear.
This construction was gradually dismantled and con-
tinued to the depth of 320 cm. The whole infill of the
well shaft was removed in 10- and 20-cm layers down
to the depth of 325 cm. The sediment from the infill was
put into plastic bags for detailed multi-proxy palaeoe-
cological analyses. It was not possible to take out more
sediment because the large amount of groundwater in
the well could not be pumped off.

At a depth of 260 cm, two parallel cores were sam-
pled from the wet well infill using an open tube 8 cm in
diameter and 100 cm long (manufactured by Eilkamp)
to obtain a precise stratigraphy of the well infill. The
first core reached the gravel bedrock at a depth of
345 cm and thin-section samples 3 cm thick were sam-
pled for micromorphological, palynological and geo-
chemical analyses. The second core only reached
a depth of 310 cm. It was sampled every 5 cm and the
material was put into zip lock bags and stored in
a fridge for future use.

2.3. Dendrochronology and radiocarbon dating

We took samples from all wooden elements of the well
that were suitable for dendrochronological analysis,
with an increment borer or chainsaw. In total, 16 sam-
ples were measured using the VIAS TimeTable mea-
suring system devised by SCIEM (©SCIEM). Tree-ring
width (TRW) series were measured with an accuracy of
0.01 mm and synchronized using the software PAST4
(©SCIEM). The mean TRW series were dated according
to the oak TRW chronology from Saxony (Tegel et al.
2012). The degree of similarity between the TRW series
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Fig. 6. Ground plan and vertical sec
tion of the well infill (authors P Gre-
nar and . Vostrovskd). — Obr. 6. Pd-
dorys a profil studny (autofi R Grenar
a l. Vostrovskd).

was assessed by t-tests (Gleichlaufigkeit: Eckstein — of woody plants was based on the following literatu-
Bauch 1969; TBP: Baillie — Pilcher 1973; THO: Hollstein re: Schweingruber (1990; 1990b), Grosser (2007) and
1980). Woody plants were mainly determined by ma- Schoch et al. (2004).

croscopic observation. The anatomical determination
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Fig. 7. Finds of LBK pottery. — Obr. 7. Ndlezy linedrni keramiky: finds from the well infill of the funnel-shaped well pit / ndlezy z vyplné trychtyrovité studni¢ni
jamy: 1 — 17/2015-300-1, 2 — 17/2015-300-2; 3 — 17/2015-300-8, 4 — 17/2015-300-9, 5 — 17/2015-300-10; 6 — 17/2015-300-11; 7 — 17/2015-300-12;
8 — 17/2015-300-13; 9 — 17/2015-300-14; 10 — 17/2015-300-15,; 11 — 17/2015-300-16, 12 — 17/2015-300-17; 13 — 17/2015-300-20; 14 — 17/2015-300-21,
15 — 17/2015-300-25. Finds from the well shaft / ndlezy z Sachty studny: 16 — 17/2015-315-1; 17 — 17/2015-315-4; 18 — 17/2015-315-6, 19 — 17/2015-315-9;
20 - 17/2015-315-10, 21 — 17/2015-315-15; 22 — 17/2015-315-17; 23 — 17/2015-315-33. Finds from the daub layer of grey clay / ndlezy z vrstvy omazu $edym
jilem: 24 — 17/2015-316-4, 25 — 17/2015-316-1; 26 — 17/2015-316-7 (drawing by / kresba A. Peskovd, layout by / rozvrzeni I. Vostrovska).
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To independently verify the dendrochronological
results, a total of 20 samples for radiocarbon dating
were taken from the well’s lining and infill. These were
charred and non-charred plant macroremains, wood
and tar coming from the middle and lower part of the
infill (from a depth of 180-325 cm). The material was
analysed by accelerator mass spectrometry at following
laboratories: Isotoptech Zrt. Debrecen, Labor fuir Ionen-
strahlphysik ETH Ziirich and at the Curt-Engelhorn-
Zentrum Archdometrie Mannheim. The obtained data
were calibrated using OxCal version 4.3 (95.4 % * 2 o;
B = 1 o). To compare the accuracy of the data, in six
cases, samples of charred and non-charred macrore-
mains from the same depth (achenes of Onopordum and
Chenopodium; grains of Triticum dicoccum and Triticum
monococcum) were dated independently at two labora-
tories.

2.4. Trace evidence

The 47 wooden objects from the construction and infill
of the well exhibited a variety of tool marks and indirect
evidence of woodworking. Scale drawings of the cross-
sections were produced for all wooden objects to inves-
tigate dendrological parameters (pith, sapwood, waney
edge, orientation of tree-rings and rays) and to establish
their position in the trunk. From this information, min-
imum stem diameters and indications on the longitudi-
nal splitting processes were obtained. Single tool marks
were documented to obtain minimum blade widths.
Manufacturing procedures were identified on the ba-
sis of techno-morphological features and in consulta-
tion of archaeological (e.g. Béhm — Pleyer 1990; Weiner
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Fig. 8. Layer of grey clay daub (context 316)
on the outer side of the wooden construction
(photo by M. Kaldbek). — Obr. 8. Vrstva
omazu sedym jilem (kontext 316) na vnéjsi
strané drevéné konstrukce (foto M. Kaldbek).

— Lehmann 1998; Elburg 2008; Tegel et al. 2012) and
ethno-archaeological research (e.g. Pétrequin — Pétrequin
1993) as well as experimental studies and experience
(Meier 1990; Choulot et al. 1997; Arnold 2003; Lobisser
2005; Elburg et al. 2015). The results of these analyses
were evaluated by the laboratory Jahrringlabor der Pro-
fessur fir Waldwachstum und Dendrotkologie der Uni-
versitat Freiburg.

2.5. Lithostratigraphy

A basic macroscopic description of the lithostratigraphy
was carried out on site and during the sampling of cores
in the laboratory. The recognized layers were analysed
in detail in thin sections sampled at certain depths from
two parallel cores (core 1: samples 1, 9, 10, 11 and 12;
core 2: samples 2, 3, 4 and 5) and from blocks of sedi-
ment collected during the fieldwork (samples 6, 7 and
8). Thin sections sized 2.5 x 5 cm were air-dried, im-
pregnated, cut into slices, installed on a glass slide and
polished to a thickness of about 30 pm. They were then
analysed under a polarizing microscope in plane-polar-
ized light (PPL) and under cross-polarized light (XPL),
following the standard guidelines (Bullock et al. 1985;
Stoops — Eswaran 1986; Stoops 2003). The weight per-
centage of organic matter was determined by means of
loss on ignition (LOI 550), which indicates the propor-
tion of organic matter (Heiri — Lotter — Lemcke 2001).
Samples were dried at 105°C for 24 hours and com-
busted for three hours at 550 °C. Magnetic susceptibil-
ity was measured using an Agico Kappabridge MFK1-
FA device set at two frequencies (976 Hz and 15,616 Hz)
operating with a magnetic field amplitude of 200 A/m.
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Frequency-dependent magnetic susceptibility was cal-
culated for each sample from the frequencies obtained.
Chemical composition was determined using an ED-XRF
spectrometer Rigaku NexCG with a 50-W Pd tube using
an SSD detector with 145-eV resolution. The duration
of each measurement was 120 seconds for every sec-
ondary target. Samples were measured in the form of
homogenized pressed pellets. Quantification was per-
formed for the following elements: Al, Si, P, S, K, Ca, Ti,
Mn, Fe, Ni, Cu, Zn, As, Rb, Sr, Sb and Pb.

2.6. Palynology

All 28 samples were processed using the standard ace-
tolysis method (Moore — Webb - Collingson 1991) for
pollen analysis. The volume of individual samples was
approximately 1 cm?3. First of all, each sample was
boiled for 10 minutes in 10% KOH and was then wet-
sieved. Afterwards it underwent 24 hours of leaching in
HF without boiling. The next procedure was boiling
for 5 minutes in an acetolysis mixture of sulfuric acid
(H2S0O4) and acetic anhydride [(CH3CO),0] at a ratio
of 1:9. The sample was then transferred to a mixture of
water and glycerol. Pollen samples were coloured with
safranin to emphasize pollen grain against the rest of
the organic matter. Each sample was examined under
a standard optical microscope at 400x magnification.
A pollen atlas was used for pollen grain identification
(Beug 2004). Pollen diagrams were plotted in POLPAL
(Walanus - Nalepka 1999). The pollen sum in each sam-
ple was at least 200 grains, excluding aquatic types and
non-pollen objects.

2.7. Anthracology, xylotomy, plant macroremains,
mosses, zoology and entomology

The methodology of the sampling was implemented so
as to enable multi-proxy research. Different sampling
strategies were used throughout the excavation. A total
of 57 samples of sediment were recovered from well’s
infill. The whole infill of the well shaft was sampled for
further analysis. Because of the lack of apparent strat-
ification of the vertical section, bulk samples of the sed-
iment were taken from layers 10 or 20 cm in thickness
(1-3 samples per layer). All samples were wet-sieved on
a 2-mm sieve and the coarse fraction was sorted into
charcoals, wood fragments and large seeds. Only 20 sam-
ples of 2 1 volume were also processed using a 0.25-mm
sieve because of the high concentration of environ-
mental material. Smaller seeds, fruits and other plant
macroremains were sorted directly from wet-sieved sam-
ples. The remaining heavy residue was sorted immedi-
ately after flotation (Pearsall 2001). In total, 572 1 of sed-
iment were processed. The environmental material was
sorted and identified under a stereomicroscope.

In total, 57 samples containing charcoals and wood
fragments were analysed. Transverse, radial and tan-
gential sections were made on each fragment, and fresh
fracture surfaces were directly examined using an epis-
cope interference microscope with 50x, 100x and 200x
magnification. The total weight of charcoal in each sam-
ple was weighed with the accuracy of 0.001 g, and an-
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thracomass in mg of charcoal per kg of sediment was
determined based on charcoals larger than 1 mm (Talon -
Carcaillet — Thin 1998). Wood species identification, inclu-
ding charcoals, was performed according to Schweingru-
ber (1990a; 1990b).

The macroremains assemblage was represented by
20 samples. The residuum of the > 2 mm fraction was
scanned for wood fragments. Seeds, fruits and other
plant macroremains were sorted out from wet samples.
Their determination was performed using a reference
collection, atlases and keys to seeds (Anderberg 1994;
Berggren 1981; Beijerinck 1947; Cappers — Belcker —
Jans 2006; Jacomet 2006).

Photographs of mosses were made using an Olym-
pus BX60 microscope equipped with an Olympus DP 72
camera, using QuickPHOTO CAMERA 3.0 software. The
nomenclature of mosses follows the last edition of the
Checklist and Red List of Bryophytes of the Czech Re-
public (Kucera — Varia — Hradilelk 2012).

The assemblage of the microfauna was analysed by
standard methods of archaeozoology, see for example
Reitz — Wing 2008. Bone determination was carried out
using both an osteological collection and osteological at-
lases (Schmid 1972; Andéra — Horacek 1982; Cerveny —
Komadrek — Stérba 1999). Because of the tiny weight of
remains, in the case of the assemblage obtained by
flotation, only the number of finds and minimum num-
ber of individuals were recorded; for the quantification
methods in archaeozoology, see Kysely 2004.

Insect remains were identified according to compar-
ative collections and modern keys for particular groups.
Individuals in the assemblage were quantified as the
number of identified specimens (NISP) and the mini-
mum number of individuals (MNI; Lyman 2008).

3. Results and interpretation

3.1. Dendrochronology and radiocarbon dating

The well-preserved wooden construction provided nine
absolutely dated TRW series of oak (Quercus spp.). The
samples originate from the well’s lining as well as from
the infill. Most of the dated oak wood samples still con-
tained sapwood, so the analysed samples could be
dated more precisely. The number of sapwood tree rings
detected in the dated Quercus samples falls within the
range (5-25 rings) defined by Prokop et al. (2017). The
trees used for the well construction were cut between
5093 and 5085 BC (Rybnicek et al. 2018, 100-101).

After calibration of the radiocarbon data, the timber
lining and well filling fell within a rather wide interval
of 5464-4615 cal. BC (Tab. 1), a result compatible with
the dendrochronological dating. The data for achenes,
seeds and cereals from the filling (5302-4979 cal. BC)
and wood from the lining (5290-5026 cal. BC) are com-
parable (Fig. 9). A total of three samples stand out from
the whole series of radiocarbon data. A hornbeam seed
(Carpinus betulus) was dated to the interval of 5464—
5220 cal. BC, which is the oldest of all the samples. Two
samples were obtained from moss residues (Drepano-
cladus aduncus). The value for the first sample, 4836-
4615 cal. BC, deviates from the series as the youngest
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Sample Stratliﬂ:phic d:&sl:,::::) Material Lab Code 1C age ?:::rlv:all(gsz'A(:/)" Ox(c:IIc:)I K
Unicov, f. 184 315 120-130 charred Cerealia, Sambucus, Canium | DeA-21499 6005 + 39 BP | 4996-4796 BC | 4896 + 55 BC
Unicov, f. 184 315 180-190 | uncharred Cerealia DeA-13934 6208 + 30 BP | 5292-5056 BC | 5154 + 64 BC
Unicov, f. 184 315 180-190 uncharred Onopordum acanthium ETH84332.1.1 | 6130 £ 25BP | 5209-4993 BC | 5088 * 71 BC
Unicov, f. 184, 17/2015-316-4 316 200-210 tar from pottery DeA-17682 6151 + 40 BP 5221-4981 BC 5109 * 69 BC
Unicov, f. 184 315 220-230 | uncharred Onopordum DeA-13933 6129 + 30 BP | 5211-4979 BC | 5087 + 72 BC
Unicov, f. 184 315 220-230 | uncharred Carpinus betulus DeA-17378 6338 + 34 BP | 5464-5220 BC | 5319 + 52 BC
Unicov, f. 184 315 220-230 charred Cerealia ETH84333.1.1 6185 + 25 BP 5221-5047 BC 5133 + 50 BC
Unicov, f. 184 315 230-240 | uncharred Onopordum DeA-13932 6138 £ 30 BP | 5211-4996 BC | 5100 * 69 BC
Unicov, f. 184 315 230-240 charred Triticum dicoccum ETH84334.1.1 | 6220 + 30 BP | 5300-5061 BC 5176 + 71 BC
Unicov, f. 184 315 230-240 | charred Triticum monococcum ETH84335.1.1 | 6195+ 30BP | 5289-5042BC | 5140 * 57 BC
Unicov, f. 184, 714 B 1 74 260-275 wood MAMS-26872 | 6166 * 30 BP 5215-5027 BC 5124 + 54 BC
Unicov, . 184, 714 B 2 714 260-275 wood MAMS-26873 | 6165 + 29 BP 5215-5030 BC 5124 + 54 BC
Unicov, f. 184, 734-1 734 260-275 wood MAMS-26874 | 6205 + 30 BP | 5290-5055BC | 5150 *+ 60 BC
Unicov, f. 184, 734-2 734 260-275 wood MAMS-26875 | 6168 + 31 BP 5216-5026 BC | 5125 * 54 BC
Unicov, f. 184 315 280-300 | uncharred Onopordum DeA-13930 6168 + 31 BP | 5218-5022BC | 5125+ 57BC
Unicov, f. 184 315 280-300 | uncharred Drepanocladus aduncus | DeA-15368 5865 + 41 BP | 4836-4615BC | 4735+ 51 BC
Unicov, f. 184 315 300-325 | uncharred Chenopodium DeA-13931 6145+ 29 BP | 5211-5001 BC | 5109 + 66 BC
Unicov, f. 184 315 300-325 | uncharred Drepanocladus aduncus | DeA-15401 6101 + 40 BP | 5209-4910BC | 5039 * 81 BC
Unicov, f. 184 315 300-325 charred Triticum monococcum ETH84336.1.1 | 6230 + 25BP | 5302-5071BC | 5205 * 68 BC
Unicov, f. 184 315 300-325 | charred Triticum dicoccum ETH84337.1.1 | 6200 + 25BP | 5286-5051 BC | 5141+ 55BC

Tab. 1. Radiocarbon results. — Tab. 1. Vysledky radiokarbonového datovdni.

date and the second sample (5209-4910 cal. BC) is at
the lower end of the series of analysed samples. If we
look at the overall dating of the well’s vertical section,
excluding the unclear cases of the oldest hornbeam and
the youngest moss, there is no outsize difference in the
results. Most of the data are almost the same, which
could indicate a rapid filling of the well with settlement
waste after its primary function ended. The phases of
the functioning and decline of the well cannot be dis-
tinguished by radiocarbon dating.

3.2.Trace evidence

All of the 47 examined wooden objects were classified
as oak (Quercus sp.). Individual species, which can be
taken into consideration for Central Europe, namely pe-
dunculate oak (Quercus robur), sessile oak (Quercus pe-
traea) and downy oak (Quercus pubescens), and their
hybrids, cannot be distinguished anatomically (Schoch
et al. 2004; Dobrovolny et al. 2016).

The preservation state of wood from the well’s lining
is generally good. Several pieces exhibit typical signs of
decay of various intensity. Most of the timbers are still
mechanically stable and relatively well preserved. This
enabled the constructional classification of building el-
ements and analysis of technical details. The oak well
lining rested in four corner posts. Each of these posts
was equipped with two longitudinal grooves perpendic-
ular to each other. Rectangular boards were embedded
in these grooves and formed the shaft wall. The edges
of individual boards were chamfered, so that they fit
well into the grooves of the corner posts. The construc-
tion of the well had a total of four preserved walls, in
which 7-9 pieces of board were set. The preserved well
lining had a height of 86-126 cm (Fig. 10). Along the
board walls, irregularly placed posts were detected in

the inner space of the shaft. Three boards of the lining
were found leaning on one of them, as their right end
was dislocated from the groove of the corner post.

The majority of the wood pieces examined (Tab. 2)
represent radially split wood. Round wood was used in
twelve cases, particularly with vertical posts (Fig. 11—
13: nos. 700-707), but also with three wood pieces from
the well infill. In two cases, the boards were split off the
tree trunk tangentially (Fig. 16-17: nos. 723 and 725).
Several oak timbers contain a fairly large number of tree
rings (100-200). Based on very high TBP values and
avisual comparison of the tree-ring width series, we can
assume that seven of these construction elements came
from only two different trunks (Rybnicek et al. 2018,
101).

Despite considerable surface erosion, the wooden ob-
jects still exhibit well visible and well documentable tool
marks. The observation and identification of woodwork-
ing and use-wear marks on sub-fossil wooden material
allows to draw conclusions with regard to the techno-
logical development and processual and ergological
knowledge of forestry and raw material use. On the cor-
ner posts, pairs of grooves were observed. The width of
the grooves varied between 3.5 and 7 cm, and the depth
was 4 to 6 cm. In one case (Fig. 12: no. 704) it was pos-
sible to measure the height of the middle part dividing
the two grooves (2.5 cm). On the same piece of wood,
a worked tip was observed. The point was produced
with the help of cutting tools and shows seven facets
with a maximum width of 4.3 cm. The thickness of ra-
dially split boards or planks varies between 3 and 8 cm,
and the thickness of tangential planks (Fig. 16-17: nos.
723 and 725) is approximately 8 or 9 cm. Towards both
ends, the grain sides the split wood boards of the well’s
lining have bilaterally chamfered edges reducing the
thickness of the boards to 1-2.5 cm (e.g. Fig. 16: no. 723).
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Fig. 9. Summary of calibrated dates
from timbers of the well's construction
and its infill (Reimer et al. 2013, Bronk
Ramsey 2017). — Obr. 9. Sumarizace
kalibrovanych dat z dfev z konstrukce
studny a jeji vyplné (Reimer et al. 2013;
Bronk Ramsey 2017).

The length of the chamfer varies between 2 and 11 cm.
In one case a small offset was observed after 5.5 cm (Fig.
17: no. 724). The split faces of the boards were modified
on their whole surface by flat tangential transverse cuts
(e.g. Fig. 15: no. 719 and Fig. 18: no. 732). The narrow
sides also are thoroughly treated and edged, but individ-
ual tool marks are not preserved.

Although the general preservation state of the wood
is good, the possibility to interpret individual blows is
limited because of degradation of the wood surface. The
width of individual tool marks could be measured in
only a few cases. It varies between 2.2 and 3.6 cm for
the split faces of the boards. The cut marks emerged
during the tangential surface treatment of the split

61-111

faces, most probably with the help of an adze. Wider
marks were only observed on tangentially split wood
no. 723 (Fig. 16), on the sapwood split face (maximum
width 7.5 cm). However, in this case it is a trace of
rough processing rather than of dressing its edge. The
measured widths of individual traces do not necessarily
correspond to the width of the cutting edges of individ-
ual tools. Nevertheless, they indicate their minimum
width. In one case, a split-off along the whole length of
the board was observed (Fig. 14: no. 718). Traces of
browsing by insects were identified on two pieces of
wood. The wood-worm holes were approximately 0.2 cm
wide and they were observed mainly near the sapwood
(Fig. 15-16: nos. 720 and 723).
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Number ] Tab. 2 List of analysed tim-
Wood no. Object Taxon Sawn timber of tree rings Length | Width | Strength ber pi eces from the well's
(approx.) (cm) (cm) (cm) construction. — Tab. 2. Se-
znam analyzovanych kust
700 Post Quercus sp. | Logs 25 76 9 9 dreva z konstrukce studny.
701 Post Quercus sp. | Logs 20 60 8.5 8.5
702 Post Quercus sp. | Logs 20 116 10 10
703 Post Quercus sp. | Logs 26 73 8 8
704 Post Quercus sp. | Logs 23 14 13 13
705 Post Quercus sp. | Logs 20 80.5 12 12
705/2 Post Quercus sp. | Logs 20 47 18 18
706 Post Quercus sp. | Logs 30 76 17 17
707 Post Quercus sp. | Logs 25 81 12.5 12.5
708 Plank Quercus sp. | Radially splitting wood 70 69 9.5 4
709 Plank Quercus sp. | Radially splitting wood 65 82 1.5 4
710 Board Quercus sp. | Radially splitting wood 70 80.5 14.5 48
m Board Quercus sp. | Radially splitting wood 35 81 12 5
m Board Quercus sp. | Radially splitting wood 90 78 16 5
713 Plank Quercus sp. | Radially splitting wood 20 14 4 3
714 Board Quercus sp. | Radially splitting wood 156 83 20 6.5
715 Board Quercus sp. | Radially splitting wood 80 82 1.5 5
716 Plank Quercus sp. | Radially splitting wood 65 12 10.5 3
n Plank Quercus sp. | Radially splitting wood 56 82 15.5 4
718 Board Quercus sp. | Radially splitting wood 70 85.5 14 6.5
719/1 Board Quercus sp. | Radially splitting wood 120 83 18 5.5
720 Board Quercus sp. | Radially splitting wood 52 84 15 45
721 Splinter Quercus sp. | Radially splitting wood <20 15 6 1
722 Plank Quercus sp. | Radially splitting wood 40 81 10.5 2
723 Board Quercus sp. | Tangentially splitting wood 30 85.5 25 9
724 Board Quercus sp. | Radially splitting wood 66 815 16 6
725/1 Board Quercus sp. | Tangentially splitting wood 40 79 20 8
726 Plank Quercus sp. | Radially splitting wood 60 46.5 10 35
727 Plank Quercus sp. | Radially splitting wood 40 50 9 4
728 Plank Quercus sp. | Radially splitting wood 70 83.5 11 3
729 Board Quercus sp. | Radially splitting wood 70 83 16 6
730 Plank Quercus sp. | Radially splitting wood 50 83 145 4
731 Board Quercus sp. | Radially splitting wood 58 82 12.5 7
732 Board Quercus sp. | Radially splitting wood 94 68 15 45
733 Board Quercus sp. | Radially splitting wood 100 80 19 8
733A Board Quercus sp. | Radially splitting wood 65 48 12.5 5.5
734 Board Quercus sp. | Radially splitting wood 13 78 15 45
735 Board Quercus sp. | Radially splitting wood 60 64 13 5.5
736 Board Quercus sp. | Radially splitting wood 7 83 14.5 5
737 Plank Quercus sp. | Radially splitting wood 61 18.5 45 4
1509A Fragment Quercus sp. | Logs 18 19 75 75
1509B Fragment (Plank) | Quercus sp. | Radially splitting wood 55 14 135
Hloubka140cm_1 | Fragment (Plank) | Quercus sp. | Radially splitting wood 65 25 10 4
Hloubka140cm_2 | Fragment Quercus sp. | Logs 5 12 45 25
Hloubka140cm_3 | Fragment Quercus sp. | Logs 15 10.5 9 6.5
Hloubka140cm_4 | Fragment (Plank) | Quercus sp. | Radially splitting wood 65 15 9 3
Hloubka140cm_5 | Fragment (Plank) | Quercus sp. | Radially splitting wood 65 1 9 25

3.3. Lithostratigraphy

The infill of the Neolithic well was composed of several
layers, which greatly differed genetically. These layers
were macroscopically divided into five lithostratigraph-
ical units (for a description of the units, see Fig. 19). The
individual units were classified into nine sedimentary
facies on the basis of a microscopic study of thin sec-

tions (Fig. 20). Selected details of individual facies are
depicted in Tab. 3.

Facies 1 (343-336 cm, sample 1 — bottom part) was
limited to sandy material at the bottom of the well. The
layer arose very quickly during the construction of the
well, its clearing or during its repair. It was formed by
redeposited fluvial sands surrounding the bottom part
of the well’s construction.
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Fig. 10. 3D model of the timber lining. Because of the reflective nature of the surface of the conserved timber, we decided to use 3D photogrammetry instead
of a 3D laser scanner. For every fragment of timber, we took approximately 150-200 images using a Nikon D7200 camera with a Nikkor 18—140 mm f/3.5—
5.6G ED VR lens and stationary lights. A 3D model of each fragment was constructed using the photogrammetric software Agisoft Metashape and then a multi-
part digital model of the wooden well and its structure was constructed according to the original field documentation using Blender 2.8 software (author V. Nosek).
— Obr. 10. 3D model drevéné konstrukce. ProtoZe povrch fragmentt drev byl diky konzervacnimu procesu znacné leskly, byla pro dokumentaci vybrdna metoda
obrazové korelace namisto 3D skenovdni. Fragmenty byly snimdny samostatné v sériich 150—200 fotografii za pouZiti Nikonu D7200 s objektivem Nikkor
18—140 mm 1/3.5-5.6G ED VR. Pro kazdy kus deva byl prostrednictvim softwaru Agisoft Metashape zvidst vytvoren 3D model a poté byly tyto modely vyuZity
na prostorovou digitdini rekonstrukci celé studny v ndlezovém stavu podle pivodni dokumentace za pouZiti softwaru Blender 2.8 (autor V. Nosek).
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700

701

702

702

703

Fig. 11. Individual wooden parts of the well’s construction: vertical posts nos. 700—703 (photo by W. Tegel). — Obr. 11. Jednotlivé dievéné cdsti konstrukce studny:
svislé kaly ¢ 700-703 (foto W. Tegel).

The lowermost facies was overlaid by the well-sorted 7, 5, 3 — bottom part, 4 — top part). This material had
homogenized silty sediment of facies 2 (336-299 cm and sedimented in a relatively calm aqueous environment
296-282 cm, samples 1 — bottom part, 6 — bottom part, and was probably homogenized by pulling water up

74 PAMATKY ARCHEOLOGICKE CXI, 2020



Vostrovska et al., Wooden Well at the First Farmers' Settlement Area in Unicov, Czech Republic 61-111

704

705

705

706

Fig. 12. Individual wooden parts of the well's construction: vertical post no. 704 with a pair of grooves and a worked point and vertical posts nos. 705-706
with grooves (photo by W. Tegel). — Obr. 12. Jednotlivé drevéné cdsti konstrukce studny: svisly kdl & 704 s pdrem drdZek a opracovanym hrotem a svislé kdly
¢ 705-706 s drazkami (foto W. Tegel).

from the well. The source material were older floodplain Facies 3 (299-298 cm, middle part of sample 3) rep-
sediments and also aeolic dust that fell into the open resents a redeposited and bioturbated sandy-silty ma-
well. Bioturbation in this facies was only observed terial with charcoal pieces evidencing anthropogenic
in the case of sample 5 and for the bottom part of sam- activities in the neighbourhood of the well. Traces of
ple 3, which were intruded by plant roots from the su- growing plants prove that there was no water column
perincumbent facies 3. at the bottom of the well when this facies emerged.
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Fig. 13. Individual wooden parts of the well's construction: vertical post no. 707 with a pair of grooves and radially split wood nos. 708—709 with bevelled edges
on both sides (photo by W. Tegel). — Obr. 13. Jednotlivé dievéné cdsti konstrukce studny: svisly kdl ¢ 707 s pdrem drdzek a radidlné stipané drevo ¢ 708709

se zkosenymi konci na obou strandch (foto W. Tegel).

The following layer was facies 4 (298-297 cm, upper-
most part of sample 3), which overlays facies 3. It was
represented by a pale heterogeneous silty material con-
taining large amounts of dark soil aggregates. The ma-
terial probably landed in the well as a result of intrusion
and redeposition of part of the surface soil horizon from
the neighbourhood of the well and its intermingling with
fluvial silts in which the well was dug. The top of the se-
quence was again represented by the silty sediment of
facies 2 (top part of sample 4) with the inclusion of fa-
cies 5 (bottom part of sample 4).

Facies 5 (297-295 cm) was characterized by fine lam-
ination given by alternating silt and fine clayey silt,
which was an indication of a periodic sedimentation
process. This poses the question whether this process
was caused by the way the well was utilized or whether

it resulted from meteorological phenomena. The silty
sediment of these facies attested to the recurrent pres-
ence of water in the well. Facies 4 did not exhibit any
traces of bioturbation. It means that the well must have
been again filled with water within a relatively short pe-
riod of time, which did not allow for the development
of vegetation cover on the surface of facies 4.

The matrix of facies 6 (282-275 cm, samples 2, 8A
and 8B) was composed of coarse silt with an admixture
of decomposed organic matter. The facies most probably
emerged by the washing down of the original fluvial silt.
At the time when this layer sedimented, the water was
supposedly polluted by plant remains, which was in-
dicated by the presence of partly decomposed plant
tissues. The large amount of organic matter most prob-
ably resulted in eutrophication of the water. Increased

Fig. 14. Individual wooden parts of the well's construction: radially split wood nos. 716718 with bevelled edges on both sides (photo by W. Tegel). — Obr. 14.
Jednotlivé dievéné cdsti konstrukce studny: radidiné stipané drevo & 716—718 se zkosenymi konci na obou strandch (foto W. Tegel).
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719

720

Fig. 15. Individual wooden parts of the well’s construction: radially split wood nos. 719—720 with bevelled edges on both sides (photo by W. Tegel). — Obr. 15.
Jednotlivé drevéné cdsti konstrukce studny: radidlné stipané drevo ¢ 719-720 se zkosenymi konci na obou strandch (foto W. Tegel).

organic matter content is reflected also by the LOI 550 It might have emerged as a result of repeated usage of the
curve at 270-280 cm (facies 6 and 7). well, although its water was no longer suitable for con-

The deformed fine sand micro-lamination in superpo- sumption. An early end of usage of the well was evident
sition above facies 6 represents facies 7 (275-274 cm). with the subsequent facies 8 (samples 9, 10 and 11).
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721

722

723

Fig. 16. Individual wooden parts of the well's construction: radially split wood nos. 721-722 and tangentially split wood no. 723 with bevelled edges on both
sides (photo by W. Tegel). — Obr. 16. Jednotlivé dievéné Cdsti konstrukce studny: radidiné $tipané drevo ¢ 721-722 a tangencidlné $tipané drevo ¢ 723
se zkosenymi konci na obou strandch (foto W. Tegel).
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724

725

Fig. 17. Individual wooden parts of the well’s construction: radially split wood no. 724 with bevelled edges on both sides and tangentially split wood no. 725 with
one bevelled edge (photo by W. Tegel). — Obr. 17. Jednotlivé drevéné Edsti konstrukce studny: radidiné stipané drevo ¢ 724 se zkosenymi konci na obou strandch
a tangencidiné stipané drevo ¢& 725 se zkosenym koncem na jedné strané (foto W. Tegel).

The curves of all examined proxy indicators in facies 1-7 between 290 and 310 cm. This was possibly caused by
(depth 280-345 cm) were fluctuating. Weight-dependent the source material or by pedogenesis, which took place
magnetic susceptibility (KMass) was increased at depths during periods when the well was dry. The variability
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731

732

Fig. 18. Individual wooden parts of the well's construction: radially split wood no. 731 with bevelled edges on both sides and radially split wood no. 732 with one
bevelled edge (photo by W. Tegel). — Obr. 18. Jednotlivé drevéné cdsti konstrukce studny: radidlné Stipané drevo ¢ 731 se zkosenymi konci na obou strandch
a radidlné stipané dievo ¢ 732 se zkosenym koncem na jedné strané (foto W. Tegel).

of grain size and the presence of micro-laminae of present in a relatively low amount, so the well was prob-
a coarse sediment were reflected in a fluctuating sili- ably not contaminated by excrements. The values of cal-
con/aluminium proportion (Si/Al). Phosphorus (P) was cium (Ca) correlate with magnetic susceptibility.
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Fig. 19. Lithostratigraphic and facial scheme of the well’s infill with the positions of micromorphological samples, their interpretation and dating. — Obr. 19. Litostra-
tigrafické a facidlni schéma vyplné studny s pozicemi mikromorfologickych vzorkd, jejich interpretace a datovdni.

Facies 8 (274-180 cm) was composed of dark coarse
silt which contains pale greyish-beige pellets of silty
sediment and dark brown humic soil aggregates with
passage features. The matrix and soil aggregates prob-
ably come from the surrounding surface soil horizon of

the well. Pellets originated from the outer sealing of the
well, identified during the archaeological excavation.
The heterogeneous character of the infill is illustrated
also by the oscillating curve of LOI 550 and indicates
rapid or even single-event deposition of material (see the
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Fig. 20. Thin sections (for location see Fig. 19). A — sample 1, facies 1: poorly sorted sandy sediment composed mostly of quartz grains and fragments of meta-
morphicrocks (PPL); B—sample 7, facies 2: well-sorted silty sediment, crack microstructure (XPL), € — sample 3, facies 4. dark brown soil aggregates surrounded
by pale groundmass (PPL); D — sample 3, facies 3: silty sandy sediment with an example of plant remains (PPL),; E — sample 4, facies 5: silty and clayey silty
micro-laminae (XPL),; F — sample 8, facies 6: well-sorted coarse silt with remains of plant tissue (PPL); G — sample 2, facies 7: deformed sandy micro-laminae
surrounded by well-sorted coarse silty sediment (PPL); H — sample 2, facies 7: example of plant remains with internal structure (PPL); I — sample 9, facies 8:
fecal pellet containing plant remains (PPL), J — sample 10, facies 8: bone fragment (PPL); K — sample 11, facies 8: dark coarse silt containing pale greyish-beige
clasts of silty sediment, charcoal fragment with internal structure (PPL), L — sample 12, facies 9: moderately sorted coarse silt, crack microstructure and fragment
of charcoal with internal structure (PPL). Photo by K. Adamekovd. — Obr. 20. Mikrofotografie vybrusovych prepardt( (pfesnd lokalizace viz obr. 19). A — vzorek
1, facie 1: slabé vytiidény piscity sediment sloZeny hlavné z minerdlnich zrn kfemene a fragmentd metamorfovanych hornin (PPL); B — vzorek 7, facie 2: dobfe
vytiidény prachovity sediment, puklinovd mikrostruktura (XPL), € — vzorek 3, facie 4: tmavé hnédy padni agregdt obklopeny svétlou zdkladni hmotou (PPL); D —
vzorek 3, facie 3: prachovito-piscity sediment se zbytky rostlinnych pletiv (PPL), E — vzorek 4, facie 5: prachovité a jilovito-prachovité mikrolaminy (XPL),; F — vzorek
8, facie 6: dobre vytiidény hrubé zrnity prachovity sediment se zbytky rostlinnych pletiv (PPL); G — vzorek 2, facie 7: deformovand piscita mikrolamina obklopend
dobre vyttidénym hrubé zrnitym prachem (PPL); H — vzorek 2, facie 7: pozistatek rostlinného pletiva (PPL); I — vzorek 9, facie 8: exkrement obsahujici zbytky
rostlin (PPL); J — vzorek 10, facie 8: fragment kosti (PPL),; K — vzorek 11, facie 8: tmavy hrubé zrnity prach obsahujici svétle sedo-béZové klasty prachovitého se-
dimentu, fragment uhliku s viditelnou vnitini strukturou (PPL); L — vzorek 12, facie 9: stiedné vytiidény hrubé zrnity prach, puklinovd mikrostruktura a fragment
uhliku s viditelnou vnitini strukturou (PPL). Foto K. Adamekovd.

results of radiocarbon dating), which filled the major
part of the well. Perhaps the well was backfilled inten-
tionally. At the time of the accumulation of this facies,
the well certainly no longer served its original purpose.

Facies 9 (180-160 cm, sample 12) represents a con-
tinuation of the well’s infill, with evident passage fea-

tures and pores created by plant roots. This all attests
to intensive pedogenic processes near the surface of the
backfilled pit. Facies 8 and 9 exhibit relatively mono-
tonous, low values of magnetic susceptibility, which are
increased only in the uppermost part of the section as
a result of pedogenic processes. The silicon/aluminium
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angular to subangular quartz,
1725 | 12| Cr Cr, Pl, Chn, CS, MS | porphyric dark striated | feldspar, micas, fragments * | ek | * clay wx *
and Chm,V brown
of rocks
dark angular to subangular quartz,
2225 11| M [rare Chn or Cr| CS, MS | porphyric brown striated | feldspar, micas, fragments * | wk | ak | % i *
of rocks
angular to subangular quartz,
2425 (10| Ch Chn,Cr | CS, MS | porphyric| brown | striated | feldspar, micas, fragments * | Hk Hhx * | *
of rocks
occasional angular to subangular quartz,
266.5| 9 | Ch Chn or Cr CS, MS | porphyric| brown | striated | feldspar, micas, fragments k| ko *Ca | R x| x| %
of rocks
w55l 2] ™ rare Cror cs, ws | porphyric brownish striated subrounded to subangular quartz, o |
Chn gray feldspar, micas, glauconite
subrounded to subangular quartz,
2785| 8 | SB Cr, Chn CS, WS | porphyric brownish striated feldsp_a I, micas, glauconite, * |k * clay *Ca *k
gray amphibole, zircon, fragments
of rocks
ravish subrounded to subangular quartz,
29554 | M rare Cr S, WS | porphyric gbe‘i/e striated | feldspar, micas, glauconite, B[Rk *Ca **
8 fragments of metamorphic rocks
dominant - | grayish | striated angular to subangular quartz,
298 | 3| C Chn and C SS, US | porphyric beige | cr stalliti’c feldspar, micas, glauconite, zircon, | * | s+ |+ *Ca ok
8 ¥ fragments of metamorphic rocks
. rounded to subangular quartz,
3072.5| 5| M raraﬁ: or S, MS | porphyric gt:?i/lseh striated | feldspar, micas, glauconite, * |k * Fe/Mn
8 fragments of metamorphic rocks
. rounded to subangular quartz,
3175 | 7 Cror occasional Cr| S, WS | porphyric gt:aylsh striated | feldspar, micas, glauconite, wk |k
M eige fragments of metamorphic rocks
. rounded to subangular quartz,
. S, Ws, .| grayish striated, feldspar, micas, amphibole,
3295| 6 | Cr |occasional Cr| o' "\ =¢ | porphyric ! grano- ! ' ' * | Hk * Fe/Mn
Sa, WS beige striated glauconite, fragments
of metamorphic rocks
rare Chn or | Sa, PS, | grayish striated, subroundeq to subangu_larquartz,
3345 1| M porphyric ! grano- | feldspar, micas, glauconite, | wk
Cr S, WS beige - )
striated | fragments of metamorphic rocks

Tab. 3. Results of micromorphological analysis. Microstructure: SB — subangular blocky; Cr — crack; M — massive; V— vughy; P— platy; Ch — channel; C— complex.
Voids: Cr — crack; Pl — plane; Chn — channel; Chm — chamber; V — vugh, C — complex packing voids. Texture: S — silt; CS — coarse silt; SS — silty sandy; Sa — sand.
Sorting: WS — well sorted; MS — moderately sorted; PS — poorly sorted; US — unsorted. * very few (< 5%), ** common (5-20%),; *** abundant (> 20%). —
Tab. 3. Vlysledky mikromorfologické analyzy. Mikrostruktura: SB — subanguldrné polyedrickd, Cr — puklinovd; M — masivni; V — dutinkovitd; P — destickovitd,
Ch — kandlkovitd; C — komplexni. Pory: Cr — puklinovity; Pl — plosny; Chn — kandlkovity; Chm — komdrkovity; V — dutinkovity; C — komplexni (pdry nakldaddni).
Textura: S — prachovitd; CS — hrubé prachovitd, SS — prachovito-piscitd, Sa — piscitd. Vytiidéni: WS — dobre vyttidény; MS — stredné vytiidény, PS — slabé vytiidény,

US — nevytiidény. * obcasny (< 5 %), ** béZny (5—-20 %), *** Casty (> 20 %).

proportion (Si/Al) reflects a greater variability of grain
size in the bottom part of the section. The values of
phosphorus (P) and calcium (Ca), which probably re-
fer to an anthropogenic influence, were increased at
the base of facies 8 and in the uppermost part of fa-
cies 9.

Grain size oscillation caused by disturbances of sed-
iments, or possibly a change of source materials, is re-
flected by the curve of the Si to Al ratio. Facies 2-5 ex-
hibit slightly increased values of frequency-related

magnetic (Kfreq) and significantly increased values of
weight-dependent magnetic (Kmass) susceptibility abo-
ve depth of 320 cm. It correlates with increased values
of Ca. The last phase of water presence is connected
with facies 6 and 7, which exhibits the maximum values
of the Si to Al ratio (influx of coarser grained sediment)
and also increased values of Ca. Increased values of
P and S are visible at the base of facies 8 and also in
facies 9, which were interpreted as infilling with pedo-
genesis in the upper part.
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Fig. 21. Simplified percentage pollen diagram. — Obr. 21. Zjednoduseny procentudlni pylovy diagram.

3.4. Palynology

Pollen grains were quite well preserved, but in very low
concentrations. The pollen record comprised three dis-
tinct lithostratigraphic layers (Fig. 21). The bottom, grey
sand-clay-dusty layer at a depth of 330-300 cm (facie 2)
contained pollen of pine (Pinus), Cyperacae and Gra-
mineae. Spruce (Picea) was common, but broadleaf
trees were missing, with the exception of hazel (Corylus)
and alder (Alnus). Cereal pollen were rare, too. Possibly
present were Pollemonium and Armeria pollen grains,
which are highly unusual in Middle Holocene lowlands.
Similar is the case of Helianthemum-type pollen, which
was very common in the Late Glacial and persists
through the Holocene to this day, but it is very rare in
the Holocene pollen spectrum. Unusual was the presence
of Juglans-type pollen, which can be attributed to Tertiary
redeposition. Interesting is the abundance of green algae
(Pediastrum boryanum agg., P. integrum and Pediastrum
duplex). These green algae are typical of cold, little eu-
trophicated lakes. Their abundance is very unusual for
an artificial water well. This is followed by a short phase
of drying at a depth of 300-294 cm (facies 3-5).

The other two layers of fine sand to clay from a depth
of 294-275 cm (facies 2) and above it grey-black dusty
clay at a depth of 275-249 cm (facies 8) show a different
pollen spectrum. Microcharcoals distinctly prevailed in
the pollen preparations. They originated from grasses
based on their shape, which was elongate, often with
visible shapes of grass cells. For this reason, the pollen
concentration was very low. The arboreal part of the
pollen spectrum amounted to around 30 or 40%. The
prevalent taxon was Corylus. Quite common were Pinus,
Betula, Picea, Fraxinus and Alnus. Interesting was a low
abundance of Quercus, Tilia and Ulmus. This tree com-

position generally corresponds with the pollen spectra
of natural profiles from the valley of the river Morava,
which have been dated to the Middle Holocene. Elder
(Sambucus nigra) is element of synanthropic vegetation.
A high abundance of Corylus might indicate a locally
disturbed woodland, but there is no direct evidence.
Grass pollen, Artemisia and Chenopodiaceae were dom-
inant. Together with Carduus, Anthemis-type, Labia-
teae, Valeriana and Polygonum aviculare-type they rep-
resent ruderal vegetation of a settlement. Their diversity
was quite high, but by pollen analysis it cannot be de-
termined to the level of species. Carduus-type pollen can
be linked to Onopordum acanthium, recorded among
plant macroremains. Mercurialis indicates disturbed and
fresh bare soil, or possibly gardens. Interesting is a low
abundance of cereal pollen, reaching 5% in the overall
spectrum. Even more interesting is that cereal macro-
remains were present. Based on morphology, size and
shape of the poruses (Beug 2004), it corresponds to
wheat (Triticum) type. This fact affects the interpretation
of natural pollen profiles dated to the Neolithic period
and the interpretation of primary anthropogenic indica-
tors, for example cereal pollen.

Cyperaceae pollen was present, but its abundance
was lower than in the bottom grey sand-clay-dusty part
of the section; green algae were missing. The upper part
of the section contained decomposed pollen grains, so
the pollen record was missing and the rare fragments
of pollen grains could not be used in the interpretation.
The change in the palynological record at 294 cm deep
corresponds perfectly to the transition between facies 2
and 3-5. That is, the phase that was interpreted as dry-
ing, as evidenced by the sudden loss of algae. Another
lithological change at a depth of 275 cm is not reflected
in the palynological record.
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3.5. Anthracology and xylotomy

Our analyses of charcoal and wood fragments helped to
identify 15 wood taxa (Tab. 4). Analysis of 244 charcoals
weighing 5.03 g yielded more interesting and taxonom-
ically more variegated data (Fig. 22). The balanced fre-
quency and weight proportions indicate that the data

60
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are representative. This is also attested by the results
of the micromorphological analysis of the well infill.

The dominant component of the assemblage was ha-
zel (Corylus), which represented almost one-half of all
charcoal pieces analysed. Its high proportion indicates
shrubs emerging around the settlement as a result of the
first farmers’ economic activities (Fig. 23). Shrub stands
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Fig. 22. Results of anthracological analysis. — Obr. 22. Vysledky antrakologické analyzy.
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Fig. 24. Results of xylotomic analysis. — Obr. 24. Vysledky xylotomické
analyzy.

Fig. 23. Hazel stands outside the village of
Jarov (dist. Plzeri-South). Photo by P Kocdr. —
Obr. 23. Stanovisté lisky u obce Jarov (okr.
Plzeri-jih). Foto P. Kocdr.

were usually adjacent to forest-free spaces within settle-
ment areas. Other taxa were oak (Quercus) and lime
(Tilia; 16%), ash (Fraxinus; 6%), maple (Acer; 4%) and
alder (Alnus; 3%), poplar (Populus) and poplar/willow
(Populus/ Salix; 3%), and elm (Ulmus; 1%). Admixed with
a frequency of less than 1% were beech (Fagus), horn-
beam (Carpinus) and shrubs (Cornus, Euonymus).

Charcoals of Carpinus and Fagus are the most ex-
traordinary finds. The collection of 20 pieces of Carpi-
nus seeds represents the oldest evidence from Czechia
(5464-5220 BC; Tab. 1). Carpinus was detected at Neo-
lithic sites in the Czech Republic in 22 cases. Higher
concentrations of Carpinus charcoals are known from
the sites in the eastern part of the Czech Republic,
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11

12

Fig. 25. Drawn reconstruction of the landscape in the vicinity of the Unicov well: T — wooden well; 2 — ‘longhouse’; 3 — building pit; 4 — field; 5 — Bos taurus;
6 — Sus domesticus, 7 — Onopordum acanthium, 8 — Carduus nutans; 9 — Arctium nemorosum;, 10 — Urtica sp.; 11 — Quercus sp.; 12 — Corylus avellana (author
V. Jarema). — Obr. 25. Kresebnd rekonstrukce krajiny v okolf unicovské studny: 1 — studna s dievénou konstrukci; 2 — dlouhy dom;, 3 — stavebni jéma, 4 — pole;
5 — Bos taurus, 6 — Sus domesticus; 7 — Onopordum acanthium, 8 — Carduus nutans; 9 — Arctium nemorosum, 10 — Urtica sp.; 11 — Quercus sp.; 12 — Corylus

avellana (autor V. Jaremay).
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150-160 1 3 3 2 n
160-170 3 1 1 5
170-180 1 2 3
180-190 1 5 2 30 2 1 1 5 47
180-230 2 3 1 2 42 | 10 1 5 1 4 1 13 | 161 7 1 2 12 14 8 | 290
200-210 1 5 3 9
210-220 2 1 1 8 12
210-260 3 2 14 4 23
220-230 1 1 2 1 1 1 1 15 5 2 2 2 34
230-240 1 1 2 3 4 10 3 1 25
240-260 1 1 1 17| 3 2 1 2 87 2 9 126
260-280 1 10 1 2 51 4 1 4 2 76
280-300 1 15 51|1149] 8 7 5 1 201
300-325 4 53 3 3 3 12 78
mix 1 1 10 1 2 2 70 4 6 7 9 13
Total sum 9 6 2 1 1 2 |119| 14 1 1 14 1 2 3 5 1 38 | 656 | 38 | 19 7 3 26 67 17 | 1053

Tab. 4. Summary of anthracological and xylotomic analyses (ch. — charcoal; w. — wood, d. — deciduous, b. — bark). — Tab. 4. Shrnut antrakologické a xylotomické
analyzy (ch. — uhlik; w. — dievo; d. — opadavy; b. — kira).
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where the published assemblages with frequencies
above 100 determinations originate, for example Kouty
u Kravar (Opravil 1965), Sloup cave (Hada¢ — HaSek
1949) and of course the wood from Mohelnice (Opravil
1972; 1979a; 1979b). Unfortunately, neither of these
findings has been independently radiocarbon-dated. The
assemblage of Carpinus macro-residues we found is the
first undisputed evidence of this species in eastern Cen-
tral Europe. Likewise, Fagus has rarely been identified
in the pollen record of the northern Pannonian Basin
from the LBK period (Petr et al. 2013; Solcovd et al.
2018). Its expansion and vegetation dominance at higher
elevations, together with fir (Abies), have been dated to
around 2000 BC (Jamrichova et al. 2017; Dudova et al.
2018).

The assemblage of 809 non-carbonized wood frag-
ments, weighing 64.4 g, was mainly composed of Quer-
cus wood fragments (Fig. 24), probably the remnants
of selected constructional wood. A similar example is
known from the Neolithic water well at Velim, where the
assemblage of non-carbonized wood prevailingly con-
tained Tilia wood because this well was reinforced with
a hollow lime tree stem (Rybnicek et al. 2018, 100).
Other wood taxa that were identified in the form of non-
carbonized wood might have originated from successive
stands. The growth of hygrophilous vegetation in the
neighbourhood of the well might be indicated by the
presence of non-carbonized Alnus and Salix wood. Alter-
natively, the area of the settlement may have been over-
grown with woody vegetation, including the nitrophilous
Tilia and light-demanding Corylus (Fig. 25). Further from
the settlement, we can assume the existence of sparse
woodland or forest-steppe vegetation influenced mainly
by grazing. On the tree floor we assume mainly solitary
Quercus trees and under them Corylus shrubs and un-
dergrowth with a dominance of grasses (Fig. 26).
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Fig. 26. Woodland pasturage on the hill
Kruzinsky vrch near the town of Podborfany
(south-west Bohemia). The canopy layer al-
most does not rejuvenate because of inten-
sive browsing. The herb layer comprises
a wide spectrum of species (photo by
P Kocdr). — Obr. 26. Lesni pastvina na kopci
Kruzinsky vrch u mésta Podborany (jihozd-
padni Cechy). Staré stromové patro témér
nezmlazuje v ddsledku intenzivni pastvy.
V podrostu lesa je druhové bohaté bylinné
patro (foto P Kocdr).

3.6. Plant macroremains and mosses

Out of the 20 samples from the well’s infill, a total of
46,486 plant macroremains were obtained from
a 0.25-mm sieve and a total of 115 plant macroremains
were recovered from a 2-mm sieve. All came from the
full length of the well shaft, which is from depths be-
tween 120 and 325 cm, and fewer than 1.5% of macro-
remains were charred (Tab. 5). The only comparable
research in Czechia that has been published was con-
ducted at Mohelnice (Opravil 1979a; 1979b), where the
infill has been examined in a smaller volume and was,
therefore, poorer in species. Quantitatively, only assem-
blages from Velim (Chlup et al. in preparation) and Os-
trov (Sedlacek et al. 2019; Ko¢ar — unpublished data)
are comparable.

Cultivated plants account for only 3% of the macrore-
mains, but almost all were burnt (91%). Einkorn wheat
(Triticum monococcum) and emmer wheat (Triticum di-
coccum) predominated. For Triticum monococcum, the
ratio of spikelet forks to corns was 4.6 : 1 and for Triticum
dicoccum the ratio of glumes to corns was 4.3 : 1 (Hillman
1981). Other crops present were fine-grained tetraploid
wheat (Triticum durum/turgidum), so-called ‘new weed
wheat’, and oilseeds such as poppy (Papaver somnife-
rum/setigerum; Fig. 27: A) and flax (Linum usitatissi-
mum; Fig. 27: B). The gathered fruits represent the re-
mains of hazelnut fruits (Corylus avellana), strawberries
(Fragaria cf. vesca), apple tree seeds (Malus sylvestris)
and bladder cherries (Physalis alkekengi).

A total of 92% of the assemblage came from synan-
thropic plant species, especially Chenopodium spp. and
Urtica dioica (Fig. 27: C). Anthriscus caucalis, Agrostemma
githago (Fig. 27: D), Arctium sp., Descurainia sophia, Fal-
lopia convolvulus, Hyoscyamus niger (Fig. 27: E), Nepeta
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Fig. 27. Cultivated plants: A — Papaver som-
niferum,; B — Linum usitatissimum. Wild plant
species: € — Urtica kioviensis; D — Agrostemma
githago; E — Hyoscyamus niger; F — Onopor-
dum acanthium (photo by P. Kocdr, J. Stelcl and
Z Vanécek). — Obr. 27. Kultivované rostliny:
A — Papaver somniferum,; B — Linum usitatissi-
mum. Divoké druhy rostlin: € — Urtica kiovien-
sis; D — Agrostemma githago; E — Hyoscyamus
niger; F — Onopordum acanthium (foto P Ko-
¢dr, J. Stelcl and Z. Vanécek).

cataria, Onopordum acanthium (Fig. 27: F), Plantago
major and Polygonum aviculare agg. were similarly com-
mon but significantly less numerous. Wetland species
such as Batrachium sp., Iris pseudacorus, Lycopus eu-
ropaeus, Potamogeton sp. or Ranunculus sceleratus and
species of other (semi-)natural habitats (e.g. Carpinus be-
tulus) occurred in smaller numbers.

Organic- and mineral-rich substrates were indicated
by annual and biennial species of rich ruderal vegetation
such as Hyosciamus niger; Urtica dioica, Onopordum acan-
thium, Carduus cf. crispus, Arctium sp. Rarely present
were other ruderal species, for example Anthriscus cau-
calis, Lamium album/maculatum, Lamium purpureum,
Linaria vulgaris, Nepeta cataria, Silene alba/dioica, cf.
Capsella bursa-pastoris, Descurainia sophia, Echinochloa/
Setaria, Galeopsis bifida/tetrahit and cf. Verbascum sp.

Another ecological group were species of dry open
habitats, which are otherwise recorded very rarely in
LBK archaeobotanical material from Czechia. It in-
cludes species of dry grasslands, such as Cerastium
JSontanum, Fragaria vesca, Hypericum perforatum, Orig-
anum vulgare and Vicia sepium, or ruderal and pasture
communities, for example Agrimonia eupathoria, cf.
Achillea sp., Potentilla cf. erecta, Rumex obtusifolius
and Taraxacum sp. Wetter grasslands are indicated by
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species such as Carex cf. contigua, Cirsium oleraceumn,
cf. Juncus sp., Lychnis flos-cuculi, Scirpus sylvaticus and
Ranunculus cf. repens.

The broad ecological group of field weeds and species
of ruderal communities is represented Bromus arvensis,
Fallopia convolvulus, Galium spurium, Setaria sp. and
Setaria cf. verticillata.

The assemblage of plant macroremains obtained
during this research is extraordinary among Neolithic
structures unearthed in Czechia. This is thanks to the
permanently humid environment inside the well, which,
together with a lack of oxygen, allowed the preservation
of a huge amount of unburnt plant macroremains.
Thanks to this, the assemblage constitutes the oldest
evidence of many species found in Czechia. Hyoscya-
mus niger has been known from the LBK settlement at
Tésetice-Kyjovice (Vostrovska et al. 2019), so the find
presented here is the second oldest made in Czechia.
The find of Agrostemma githago is one of the first docu-
menting the occurrence of this specialized weed of win-
ter cereals during the Neolithic period. The oldest evi-
dence has been dated to the Eneolithic (Koc¢dr — Pokorna
— Sddlo 2018; Pokornd et al. 2018). Next is Onopordum
acanthium, known from the Early Iron Age, accompa-
nied by Linaria vulgaris, Anthriscus caucalis and Nepeta
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Uncharred | Charred Uncharred | Charred
Species _ g § _ § !E; Species _ g g _ g §
g |Efe| E |E= g |fe| |2k
Triticum dicoccum 21 8 Agrimonia eupathoria 1 1
Triticum cf. dicoccum 6 3 Arenaria serpyllifolia aggr. 19| 6
Cereal Triticum monococcum 18 8 Carex cf. contigua 1 1
grains Triticum cf. monococcum 2 2 Carex leporina 2 1
Triticum sp. 4 3 Carex muricata 3 1
Ceredlia 195 | 13 Cerastium fontanum 1 1
Triticum aestivum/durum/ s | 2 Cirsium oleraceum 2 1
turgidum (ri) Hypericum perforatum 49 [ 1
Triticum dicoccum (gb) 277 | 8 | 108 | 10 Juncus sp. 2 1
— - Grassland - -
Triticum cf. dicoccum (gb) 1 1 Lychnis flos-cuculi 10 | 4
Triticum dicoccum/spelta (gb) 4 1 Origanum vulgare 21 7
Triticum monococcum/dicoccon (gb) 8 1 Plantago major 37| 6
Cereal Triticum monococcum (gb) 232 | 9 | 237 12 Polygonum aviculare agg. 131 | 9
chaff Triticum durumy/turgidum (ri) 3 2 Potentilla cf. erecta 1 1
Triticum cf. durumy/turgidum (ri) 2 1 Scirpus sylvaticus 4 2
Triticum cf. sp. “new-type” (gb) 2 1 11 2 Taraxacum sp. 10 | 4
Triticum sp. (gb) 212 | 8 | 91 9 Verbascum cf. thapsus 1 1
Triticum sp. (ri) 9 13 5 Vicia sepium 1 1
Ceredlia (straw internodium) 7 4 Alnus sp. 3 3
Ceredalia (ri) 3 1 Betula pendula 3 3
0il and Linum usitatissimum 2 1 Carpinus betulus 6 5
fibre plants | papaver somniferum 3 2 Woodland Lamium galeobdolon s.I. 4 1
Corylus avellana 4 Quercus sp. 32| 9
Fragaria sp. 19| 6 of. Salix sp. 3 1
Fragaria vesca 58 | 6 Tilia platiphyllos 1 1
Wild plants | Fragaria viridis 9 | 2 Viola cf. riviniana 1 1
:vr:lti'::::ble Malus/Pyrus 3 1 Chenopodium album/murale 5007 | 9
nuts Malus sylvestris 2 2 Arctium lappa 108 | 9
Physalis alkekengi 75| N Carduus df. crispus 1 2
Rubus idaeus 1 1 Carduus nutans 30 | 5
Sambucus sp. 8 6 Cirsium vulgare 7 2
Alisma sp. 6 3 Hyoscyamus niger 33 10
Barbarea vulgaris 1 1 Ruderal Lamium album 4 1
Batrachium sp. 12 9 Lamium album/maculatum 33 3
Carex cf. acutiformis 2 1 Linaria vulgaris 4 2
Carex hirta 1 Nepeta cataria 55 | 9
Cyperus fuscus 1 1 Onopordum acanthium 72 | 10
Eleocharis sp. 3 1 Torilis japonica 44 | 8
Chara sp. 4 2 Urtica dioica 4618 | 13
Iris cf. pseudacorus 3 2 Chenopodium album 27025| 14
Lycopus europaeus 151 7 Chenopodium sp. 4799 12
Mentha df. aquatica 3 2 Atriplex sp. 1082| 8
Mentha . arvensis 1 1 Brassica nigra 2 1
Myosoton aquaticum 537 | 9 Ruderal Cirsium arvense 35 3
Wetlands - — p
Nitella sp. 1 1 and weeds | pescurainia sophia 217 | 9
Persicaria lapathifolia agg. 141 | 9 Digitaria sanguinalis 5 1
Peucedanum palustre 1 1 Echinochloa/Setaria 1 1
Potamogeton sp. 1 Galeopsis bifida/tetrahit 30 7
Potentilla supina 2 Verbascum sp. 4 3
Ranunculus sceleratus 21 7 Chenopodium polyspermum 246 | 4
Rorippa palustris 2 Lamium purpureum 20 5
Rumex cf. maritimus 2 Setaria verticillata/viridis 46 5 3 2
Rumex obtusifolius s.I. 10 3 Weeds Agrostemma githago 1 1
Rumex crispus/obtusifolius 10| 4 Bromus arvensis 10| 4
cf. Scirpus sp. 3 1 Fallopia convolvulus 63 | 8
Scutellaria galericulata 6 4 Galium spurium 1 1
Urtica kioviensis 10| 3 Scleranthus annuus s.str. 2 2
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Uncharred | Charred Uncharred | Charred
Species _ g §' _ g §_ Species _ g §' _ g !E;
g |E:| E (£ g |E| (£
Achillea sp. 1 1 Mentha sp. 3
Aphanes sp. 1 1 Poaceae 1 7 n 5
Betula sp. 2 1 Potentilla sp. 52 | 10
Brassica/Sinapis 1 1 Ranunculus sp. 3 2
Bromus sp. 16 5 17 | 8 Ranunculus acris/repens 2 2
cf. Bromus sp. 2 1 Unknow Rumex sp. 13 3
Unknow Carex flacca/flava 2 2 or various | Setaria sp. 7 3 18 6
or various | Carex sp. (2D) - bicarpelate 1 1 habitats Silene sp. 2 1
habitats Carex sp. (3D) - tricarpelate 5 4 Silene alba/dioica 5 2
Cirsium/Carduus 101 | 9 Stachys sp. 2 1
Cuscuta sp. 20 | 3 Stellaria cf. neglecta 1 1
Cyperus sp. 10 1 Stellaria sp. 4 2
Fragaria/Potentilla 4 2 Viola sp. 13| 6
Galium sp. 1 1 Total sum 46157) 15 | 804 | 15
Lamium sp. 63 | 8

Tab. 5. Results of macroremains analysis (MNI — minimal number of individuals; ri — rachis internode; gb — glume base). — Tab. 5. Vysledky makrozbytkové
analyzy (MNI — minimdlni pocet jedincd; ri — ¢ldnek vietene klasu; gb — bdze plevy).

cataria, which have so far been known only from the
Early Medieval period (Pokorna et al. 2018). Finally,
Physalis alkekengi has previously been documented to
occur only in the High Medieval period (Opravil 1996)
and was also found in a Renaissance context (Kocdr et al.
2007).

Remains of mosses were present almost throughout
the vertical section of the well’s infill. The thickness of
the analysed vertical section of the well was 205 cm.
This section was situated between actual depths of 120-
325 cm below the hidden subsoil level. The moss re-
mains were surprisingly well preserved, so they could
mostly be determined down to the level of species. In 26
samples from the vertical section of the well, we identi-
fied 21 taxa of mosses in total (Tab. 6). Most taxa (14)
were found at depths between 280 and 300 cm in the
vertical section of the well.

The whole section of the well was dominated by the
wetland Knieff's hook-moss (Drepanocladus aduncus;
Fig. 28: A), which is still abundant in lowland habitats
with stagnant water. The remaining species were pre-
sent in much lower quantity. The species detected were
probably naturally growing in the well or fell into it from
trees or buildings in the neighbourhood. The well was
most probably open, which was indicated by the pres-
ence of phototrophic mosses.

The mosses found in the sediments belong to three
ecological groups: (i) wetland mosses — Drepanocladus
aduncus, Hygroamblystegium varium, Leptodictyum ri-
parium, Palustriella commutata and Hygrohypnum sp.,
(ii) epiphytic mosses — Alleniella complanata, Ambly-
stegium serpens, Anomodon longifolius, Anomodon viti-
culosus (Fig. 28: B), Hypnum cupressiforme, Leucodon
sciuroides, Neckera pennata, Orthotrichum sp., Sciuro-

Fig. 28. A — Drepanocladus aduncus; B — remains of a moss leaf of Anomodon viticulosus (photo by Z. Hradllek). — Obr. 28. A — Drepanocladus aduncus;

B — zbytky listu mechu Anomodon viticulosus (foto Z. Hradilek).
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= Tab. 6. Estimates of the rel-
£ = ative. prgport/ons of moss
g . '§ o E s E . % species in layers of thg ver-
§ § E § :g " g _é § g 3 § % _§ § E. g tical section (cross indicates
Tl S|3|S|E8|2|8|S| 2|88 olflal.lpl 2|e|g8 the quantity below 1%). —
s| e gl s §15 :‘g | § E' g g2 £ &g £ g E| & . Tab. 6. Odhady relativnich
T I3RS |82 55| c|slals|als|s|8|c|glEg| podn duni mechu ve
i § f‘é § _‘g 2ls|3|% E % S S S| 5|8 E‘ 5 E| = ~§ 'S vrstvéfch prqﬁlul(kf/’z“ekzna—
= §|5|8|2|3 S| 5|S|58|s5|2|s|5 gL S| 8| 5|5|8|% mend mnoZstvi pod 1 %).
8 |S|E|=|2|8|&8|%|&8|5|=2|S|2|s|=|S|8|&||&|8|a
120-130 2 + 92| 5
130-140 + + 70 1 29 +
140-150 929 1
150-160 | 100
160-170 +
170-180 62 | 17 3 + 7 4
180-190 83 | 10 7 +
190-200 85 | 7 8 +
200-210 67 | 25 | 8 +
210-220 65 | 31 4 +
220-230 65 (29| 6 +
230-240 70 | 28 2
240-250 | 80 | 10 1
250-260 95 | 4 1 +
260-270 98 | 2 + +
270-280 9 | 4 1 + 1 + 2 1 1
280-290 91 3 1 + 1 + 2 1 1
290-300 92| 3 1 + 1 1 + 1 + + +
300-310 | 95 | + 1 1 + +
310-325 97 | + 1 1 + +
Totalsum | 18 | 18 [ 13 | 6 6 5 5 4 3 3 3 3 3 3 3 3 3 1 1 1 1

hypnum populeum and Syntrichia sp., and (iii) terrestrial
mosses — Brachythecium rutabulum and Oxyrrhynchium
hians. The moss Neckera pennata today represents
a rare epiphytic species growing in our best-preserved
forests. Most mosses in the well (86%) are perennial or
multi-annual species.

In the vertical section of the well’s infill, we can dis-
cern three more or less distinct layers with slightly dif-
ferent spectra of species: (i) 120-140 cm of the well’s in-
fill - the layer mostly contains remains of terrestrial
mosses, which are still to this day abundant in sur-
rounding forests; (i) 150-250 cm - the wetland moss
Drepanocladus aduncus begins to dominate together
with other hygrophilous species like Hygroamblyste-
gium varium and Palustriella commutata, and some
layers contain isolated remains of terrestrial mosses —
Amblystegium serpens, Brachythecium rutabulum, Oxyr-
rhynchium hians; and (iii) 260-325 cm - besides the
ever-present hygrophilous species, we can also iden-
tify some sporadic, but not isolated, remains of mos-
ses that can be classified as facultative epiphytes —
Alleniella complanata, Amblystegium serpens, Anomo-
don longifolius, A. viticulosus, Leucodon sciuroides and
Neckera pennata, Orthotrichum sp.

3.7. Zoology

The assemblage contained around 1,171 finds. At least
29 individuals of 16 animal species were identified in
this assemblage (Tab. 7). Remains of various vertebrate

groups were recorded, namely fish, amphibians, rep-
tiles, birds and mammals, but most of the finds were of
mammalian origin. No malacofauna has been preserved
because of the too acidic environment at the site. The
remains of small vertebrates made up a mostly au-
tochthonic assemblage of wild animals that probably
died at the site.

Fish were represented by a single find of a scale. Re-
mains of amphibians, namely frogs and toads, were more
common (Bufo viridis, Bufo sp., Rana arvalis, Rana sp.,
Anura). Herpetofauna was supplemented with Lacerta sp.
Undetermined birds and small species of songbirds
(Passeriformes) were found at the site.

Three groups of mammals were documented: insec-
tivores, rodents and carnivores. From the first group,
remains of shrews and white-toothed shrews were
discovered: Crocidura suaveolens, Crocidura sp., Sorex
cf. araneus, Sorex cf. minutus and Soricidae. Only one
species of carnivore was detected, the common weasel
(Mustela nivalis).

Abundant remains of rodents were discovered in the
well’s infill. Finds of the European hamster (Cricetus
cricetus) were the most numerous. Four species of voles
were recorded in the assemblage: Arvicola terrestris,
Clethrionomys glareolus, Microtus arvalis and Microtus
oeconomus, which is a species of damp tundra habitats.
The find of this vole at the Unicov site is one of the
youngest from Czechia because it disappeared during
the Neolithic period (Hordcek — LozZek 1988). Other finds
were determined as Microtus sp. Mice were also present,
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Species Taxon n MNI
Pisces indet. undet. fish 1 1
Anura frogs and toads 10
Bufo sp. toad 2
Bufo viridis European green toad 1 1
Rana sp. frog 1
Rana arvalis moor frog 5 1
Lacerta sp. lizard 3 1
Aves indet. undet. birds 3 1
Passeriformes singing birds 2 1
Mammalia indet. undet. mammals 507
Soricidae shrews 5
Crocidura sp. white-toothed shrew 1
Crocidura suaveolens lesser w.-t. shrew 4 2
Sorex f. araneus common shrew 5 2
Sorex cf. minutus Eurasian pygmy shrew 1 1
Rodentia rodents 556
Cricetus cricetus European hamster 23 5
Arvicola terrestris European water vole 7 2
Microtus sp. vole 12 1
Microtus arvalis common vole 7 3
Microtus oeconomus tundra vole 1 1
Clethrionomys glareolus bank vole 1 1
Muridae mice 1
Apodemus flavicollis/sylvaticus | wood mouse 3 1
Mus musculus house mouse 3+ 1c| 2
Micromys minutus Eurasian harvest mouse 2 1
Mustela nivalis least weasel 3 1
Total sum 17 29

Tab. 7. Summary of small vertebrate finds (n — number of finds; MNI — mi-
nimum number of individuals). — Tab. 7. Shrnuti ndlez( malych obratlovc
(n — pocet ndlezd; MNI — minimdlini pocet jedincd).

namely Apodemus flavicollis/sylvaticus, Micromys mi-
nutus, Mus musculus and Muridae. Further 556 frag-
ments were classified as rodents and 507 fragments as
undetermined mammals.

Looking closer at the depth of the finds, between 150
and 160 cm only the fish scale was recorded. In the
lower part (180-230 cm) of the remaining vertical sec-
tion, finds of Bufo, Crocidura, Sorex cf. araneus, Crice-

Fig. 29. Number of individuals of beetles
(Coleoptera) along the vertical section of the
well. — Obr. 29. Pocet jedincd broukd (Co-
leoptera) v profilu studny.
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tus, Arvicola, Clethrionomys, Microtus arvalis, Microtus
oeconomus, Apodemus, and Mus were discovered. The
middle part (230-280 cm) contained the remains of
Bufo, Lacerta, an unknown songbird, Sorex cf. araneus,
Sorex cf. minutus, Cricetus, Arvicola, Microtus, Apode-
mus, Micromys, Mus and Mustela. The bottom part
(280-325 cm) was poorer in finds, Rana, birds, Cricetus,
Microtus arvalis, Apodemus and Mus being found.

Regarding the taphonomy of the assemblage, no finds
with cutting or gnawing marks were recorded whereas
signs of burning appeared in six cases. Two fragments
were partially burnt black, one fragment was burnt
black, one fragment was burnt black to white, and two
fragments were burnt white.

3.8. Entomology

The acquired material included 671 fragments of 422
insect individuals (MNI). The largest group was repre-
sented by 380 individuals (at least 220 species and
genera) of well-sclerotized beetles (Coleoptera; Fig. 29).
Other recorded taxa were Hymenoptera (especially For-
micidae), Heteroptera and Auchenorrhyncha. The anal-
ysed samples also included six specimens of mites
(Acari, mainly Oribatida). These are preliminary results
and a separate article will be devoted to the overall
evaluation.

The identified insect species at the same time indi-
cate the presence of a variegated mosaic of biotopes in
the neighbourhood of the well. Distinctly represented
were: (a) disturbed early succession biotopes, often xe-
rothermic, (b) pastures, (c) grasslands, (d) forests and
(e) various types of riparian biotopes. Based on our pre-
liminary analysis, it can be stated that of the above-
mentioned groups of species, those of early-succession
habitats of different natural abundance were the most
significant. Widespread species of ruderal habitats and
field edges were present in the material (Bembidion lam-
pros and Chrysolina fastuosa), as were stenoid beetles
of naturally rich xerothermic stands and steppes (Cen-
tricnemus leucogrammum and Pleurophorus sp.). A low
frequency of woodland species (e.g. Molops piceus) and,
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conversely, a greater abundance of pasture-bound co-
prophages (Onthophagus spp. and Aphodinae) then sug-
gests the presence of a rather open grassland with
woody vegetation (Hellquist 1999; Whitehouse — Smith
2010). Naturally rich river bank habitats, such as open
sandy benches, were probably also represented in the
surroundings, as evidenced, for example, by the occur-
rence of ripicel ground beetles of the genus Dyschirius.

In addition to the insect remains themselves, larval
galleries of wood-boring insects, for example longh-
orned beetles (Cerambycidae) and ambrosia beetles
(Xyloterus sp.), were documented on the timbers.
These beetles can only live in dead wood and began
their development before the wood was used for the
construction.

Our preliminary analysis of the observed community
of other insect groups, namely true bugs and ants,
paints a similar picture as in the case of beetles. Despite
the relatively small number of individuals, it can be said
that there was a colourful mosaic of different habitats
in a relatively small area around the well. This is evi-
denced by the presence of species of habitats such as
open dry places (i.e. Microporus nigrita, Formica cf. cu-
nicularia), sparse woodlands (Dolichoderus quadripunc-
tatus), wastegrounds and woodland edges (Tritomegas
bicolor), and wet habitats (Netioglossa pusila).

4. Discussion

4.1. Construction and function of the wooden well

The results pertaining to the absolute chronology of the
wooden lining and the infill of the Unicov well can be
evaluated as synchronous. It has been proved that both
the construction and the subsequent usage of the well
date back to the 51t century BC, that is, to the Middle
LBK. If we compare the results of dendrochronological
dating of recently excavated LBK wells in Czechia, the
Unicov well from 5093-5085 BC is the youngest. Velim
well is from the turn of 5196 and 5195 BC (Rybnicek
et al. 2018, 100-101) and the oldest is the Ostrov well
from the turn of 5256 and 5255 BC (Rybnicek et al.
2020). Other European LBK wells from which dendro-
dates have been obtained fall within a similar time
interval. The youngest among them is the Erkelenz-
Kiickhoven well from 5091 BC, which is almost con-
temporary with the Unic¢ov well. A few years older are
the Eythra well no. 17 from 5098/5097 BC and the
Schkeuditz-Altscherbitz well from 5099 BC. Three of the
seven LBK wells from Drofidorf have also been dated
dendrochronologically: well no. 3174 = 5134 BC, well
no. 3682 = 5145 + 10 BC and well no. 3679 = 5198 =
10 BC. These wells are slightly older, just like the Bro-
dau well from 5190 *= 10 BC and the two-phase Eythra
well no. 21 from 5196 + 10 BC with repairs from ap-
proximately 5127 BC. The Eythra well no. 22 is not
older than 5193 + 10 BC. Furthermore, the well at
Leipzig-Plauflig provided very interesting dendrochrono-
logical data for the period of 5260-5080 BC, being the
longest used LBK well with evidence of repairs or re-
building activities (Tegel et al. 2012; Kretschmer et al.
2016; Friedrich 2017, 421-440).
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Even though we apply state-of-the-art calibration
tools, the probability interval for exact dating using the
radiocarbon method logically remains much wider com-
pared to dendrochronology. On the other hand, the ra-
diocarbon method can be used for the absolute dating
of wells with a low number of tree-rings or without
a preserved wooden lining. Radiocarbon dates for the
wooden lining and infill of the Uni¢ov well fall within the
wide interval of 5464-4615 cal. BC. The Ostrov well has
a similar range (5341-4934 BC), but it ends 319 years
earlier (Rybnicek et al. 2020). The dating of the Mohel-
nice well, where one date of 5533 + 65 cal. BC contra-
dicts other dates of 5193 + 94 cal. BC (Schmidt — Gruhle
2003, 56), 5174 + 104 cal. BC and 5270 = 163 cal. BC
(Neustupny — Vesely 1977, 185), remains to be resolved.
The material from the Velim well, whose interval is also
much shorter 5216-4811 BC (Chlup et al. in prepara-
tion), proved to be more recent. The Asparn-Schletz well
from 5312-4962 BC, without wooden lining, is essen-
tially contemporary with the Unicov well (Windl 1998).
Seven radiocarbon dates within the interval of 5300-
4966 BC from the wells at Drof3dorf (Kretschmer et al.
2016) also correspond to the UniCov and Asparn-
Schletz wells.

LBK settlements were mostly supplied with surface
water from rivers and streams. The first farmers were
familiar with the landscape and they probably had basic
knowledge of hydrology (Pavlit — Zdpotocka 2013, 56).
The location for the water well and for the settlement in
the vicinity of Unic¢ov was chosen for several reasons.
The builders of the well probably supposed that the
groundwater level at this place would be easily accessi-
ble because of the nearby stream. The presence of
groundwater was also indicated by vegetation. The pa-
Iynological and anthracological spectra prove that the
alluvium had already formed in the neighbourhood of
the site. The Unicov well was situated in the immediate
neighbourhood of two houses on the eastern edge of the
settlement area. However, anchoring the well in the
context of the site is difficult. According to radiocarbon
dating, the well infilling is probably older than the
excavated part of the settlement area (Vostrovska —
unpublished data). Thus, the chronological horizon
from the settlement area is not comparable to that of
a well. It seems that the well was coeval with an
unexcavated part of the settlement areal alternatively,
human activity from the time of the construction and
utilization of the well is not archaeologically detectable.

Before the construction of the wooden lining of the
well, a pit must have been dug out down to the sandy-
gravelly water-bearing horizon. The well pit therefore
must have reached the groundwater level (Weiner 1998,
200). The well was subsequently built in this construc-
tion pit. Baskets with spoil may have been pulled up
with the help of a pulley and thick ropes. Digging tools
such as hoes and spades as well as pulleys have been
found at the Erkelenz-Kiickhoven site (Weiner 1992a).
The bottom of the well pit at UniCov was neither modi-
fied nor reinforced, because the sandy-gravelly subsoil
did not demand such adjustments. On the other hand,
rubble was stacked at the bottom of the Ostrov well
(Kocar — personal communication) and the hollow trunk
construction of well no. 3684 at Drofidorf was sup-
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ported by stones at the bottom (Kretschmer et al. 2016).
The bottom of the well at Erkelenz-Kiickhoven was cov-
ered with loose boards (Weiner 1994; 1997). Many tree
branches were discovered at the bottom of well no. 2013
at Arnoldsweiler (Husmann — Cziesla 2014, 102-103).

Not only Neolithic wells (Tegel et al. 2012), but also
Protohistoric wells (Pleinerovda 2005; Sedlacek et al.
2008) in Central Europe, were mostly built of oak wood.
Selected oaks were felled with adzes and their trunks
then had to be sawn into pieces and debarked. The
cross-sections of building elements and the sequence of
tree-rings prove that the oak trunks were split radially.
This method may have produced at least 12 pieces of
split wood from each log. The necessary amount of wood
planks was then probably transported to the construc-
tion site (Weiner 1998, 208-209). Tool marks of polished
axes and shoe-adzes, mostly made of metabasites, can
be observed especially on the notches on each post and
the tapered ends of the horizontal boards from the
Unicov well (Rybnicek et al. 2018, 101). The wooden lin-
ing of the well was intended to reinforce the walls of the
well shaft and prevent them from collapsing, and to pro-
tect the wellspring from being polluted by external
water. The internal construction of the Unicov well was
composed of four corner posts with longitudinal grooves,
in which horizontal boards were embedded. However, one
post was found at the bottom of the shaft, on which
leaned three boards, whose right end dropped out from
the groove of the corner post. Lateral pressure of the
water-bearing sediment disrupted the integrity of the
wooden lining and the first farmers solved this problem
by creating a post barrier. This constitutes direct evi-
dence that the construction was repaired at a time when
the well was in operation. Until now, it was assumed that
the grooved construction was not used in the Neolithic
period. Wells in the Neolithic period were usually tube-
like or consisted of a chest-like log construction with split
wooden planks (e.g. Tegel et al. 2012). Comparable
grooved construction, except the last LBK well found at
Ostrov (Rybnicek et al. 2020), are only known from the
Bronze Age, the Roman period and the Middle Ages, that
is at least three thousand years later (Gollnisch-Moos
1999; Rageth 1986; Tegel et al. 2012).

The space between the wooden lining and the wall of
the pit was usually very thoroughly filled with some ad-
ditional material. The wooden lining of the Unicov well
was daubed from the outside with an approximately
6 cm thick layer of grey clay. We suppose that it was
a shield sealing of the well construction. Nowadays, clay
is used to protect wellsprings from leaking contami-
nated external water. Moreover, the boards fitted very
tightly into one another, so they did not require addi-
tional fixing. Similarly, the wall of the Velim well wooden
lining was daubed (Chlup et al. in preparation). In log-
built wells, on the other hand, the chinks between logs
were filled with moss. This way of caulking has been
documented in the wells from Erkelenz-Kiickhoven,
where an up to 2 cm thick layer of compressed felted
moss was found at irregular intervals in spaces between
timbers (Weiner 1992b, 32). Moss caulking is also known
from Zipsendorf (Einicke 1998, 77), Eythra (Stduble —
Campen 1998, 8), Altscherbitz (Elburg — Herold 2010,
24-27) and Leipzig-Plaugig (Résch 2017, 404-405).
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During the excavation of the well at Unic¢ov, no post-
holes or other evidence of an aboveground construction
were detected in the upper part of the well. Such finds
are only known from the LBK well at Erkelenz-Kiick-
hoven. Dressed round wood with incisions, discovered
in the well shaft, was interpreted as a possible winch.
The incisions on this round wood might have been im-
printed by a rope, with the help of which vessels with
water were pulled up from the well (Weiner 1995). The
rhombic layout of the well shaft at Uni¢ov was identified
at a depth of 120 cm below the hidden surface. Our in-
terpretation is that subsurface water was accessed
through the mouth of a wide funnel-shaped pit. The lin-
ing itself most probably originally began at the above-
mentioned depth of 120 cm. The well was apparently
open during its operation period, which is also con-
firmed by the presence of aeolian dust sedimented in-
side. We can say with certainty that the mouth of the
well was not completely covered with a lid, which is cor-
roborated by the analysis of mosses and plant macrore-
mains. The detected species are mostly light-demanding
and they grew spontaneously in the well.

4.2. Usage, infilling and decline of the well

The accumulation of sediments inside the well was
studied to explore the water management and usage of
the well itself. Several layers were recognized in the in-
fill, reflecting different sedimentary environments and
modes of infilling. The results of micromorphological
analysis and environmental analysis indicate which
events took place inside the well. A number of different
development facies were recognized there. Generally,
there is a sandy construction infill (possibly associated
with repair work) at the base followed by well-sorted
silty sediment related to an influx of dust, probably
of aeolian origin, possibly redeposited by water from
surrounding sediments and homogenized by the daily
pulling of water up from the well. Similarly, the pres-
ence of aeolian dust in the well has also been docu-
mented at the Roitzschjora site from the Eneolithic pe-
riod, where it is associated with deposition in a water
environment in an open structure (Tolksdorf et al.
2017). A similar type of infill has also been identified in
the LBK well at the Brodau site, where evidence of sed-
imentation under calm conditions beneath the waterline
has been documented (Tinapp — Schneider — Stduble
2013, 543).

Based on the evidence of that the well was repaired,
we suppose that the sandy sediment at the base does
not reflect the real beginning of the use of the well. The
repair was probably done to clear the well and remove
the original infill, so the lowermost sediment at the base
can be interpreted as sand redeposited from the sur-
rounding subsoil during the repair. The infill from the
base up to the depth of 300 cm did not contain many
charcoal pieces, plant macroremains or insect remains,
which testifies to the cleanness of the water during the
usage of the well after the repair. In the following phase,
the environment in the well at least once turned into
a muddy environment penetrated by plant roots, which
indicates that the underground water level had de-
creased. This is in accordance with the presence of wet-
land mosses and semiaquatic mosses tolerant a fluctu-
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ating water level. The recovery of the water level was fol-
lowed by several phases of microlamination. They reflect
a series of events that caused repeated influx of coarse
silt into the well. The lamination might refer to different
usage of the well in individual phases or to a possible
influence of meteorological phenomena such as heavy
rain. The presence of wetland plants also supports the
idea of a fluctuating water level. Later in the sequence
we can observe deposition of a similar sediment as that
before desiccation, but the well was probably gradually
polluted by organic material, as is evident from quanti-
tative curves of charcoal, macroremains and entomo-
logical material. In this phase of the well infilling, we
can also identify remnants of epiphytic mosses (depth
270-300 cm), which might have fallen into the open well
from surrounding trees. A similar situation was detected
with the wetland sediment at the Santovka site (Solcova
et al. 2018). The increased amount of organic material
is connected with a shift to more eutrophic conditions.
This variable stage was followed by a quick, possibly sin-
gle-phase infilling with the upper soil horizon mixed with
pellets of pale clay from the outer well sealing and with
settlement waste (130-225 cm). This means that the well
was probably backfilled intentionally and not by gradual
silting or a spontaneous collapse of its structure, as has
been suggested for the well at Roitzschjora (Tolkksdorf
et al. 2017). This idea is also supported by results of
radiocarbon dating, which does not indicate gradual
infilling, but rather deposition of mixed material of var-
ious ages. The usage, infilling and decline of the well
took place in such a short time interval that radiocarbon
data are not able to detect. The overall curve of cali-
brated radiocarbon dates for samples from the well infill
has much greater dispersion than that for the wooden
lining. This is caused by the presence of older and
younger ages for various dated samples. It is clear that
the age of the samples is not related to the depth from
which they were taken. This supports the idea that most
of well infill is composed of a mixture of various surface
materials and that it was accumulated over a short pe-
riod, maybe even in one event. Older ages possibly relate
to older settlement waste that was accumulated near the
well for a long time before its construction.

Material from the upper dark layer of the well infill
(facies 8) contains coprophagous and saproxylic beetles,
for example the wheat weevil (Sitophilus granarius), which
are bound to decomposing plants and various agricul-
tural material, so it can be said that the infill material
partly consisted of organic waste. The bones of the house
mouse (Mus musculus) were also found. It is which is
a synanthropic species that spread with the first farmers.
This is also evidenced by the quantity of plant macrore-
mains and anthracomass between 180 cm and 280 cm
of depth. This mixture of household waste is similar to
the well infills from Erkelenz-Kiickhoven and Brodau (Zerl
— Herbig 2012). The uppermost part of the well infill under
examination was affected by pedogenesis.

4.3. Subsistence strategy of the first farmers
The macroremains analysis performed yielded a high

number of cultivated crops, weeds and fruits of shrubs,
and pollen samples revealed a rich spectrum of herbs.
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Because of the water-logged environment, 98.5% of the
macroremains were uncharred, as in other Neolithic
wells in Europe, for example that at Erkelenz-Kiick-
hoven with 96.4% (Zerl — Herbig 2012), that at Eythra
with 98.8% or that at Brodau with 86.9% (Herbig et al.
2012/2013) of uncharred remains. In the infill of the
Mohelnice well, charred macroremains were completely
missing (Opravil 1979a; 1979b). These data make it
possible to reconstruct crop husbandry practices and
subsistence strategies of the first farmers. Cultivated
plants found in the Unicov well represent only 3% of the
plant macroremains assemblage, and this part of the
collection was clearly dominated by einkorn wheat
(Triticum monococcum) and emmer wheat (Triticum di-
coccum). The well infill contained much more glumes
than would correspond to the natural ratio of spikes
from the two aforesaid wheat species (Hillman 1981), so
we can assume that both types of wheat rather repre-
sent waste from the sieving of cereals. However, the in-
terpretation is not (Triticum durum/turgidum) entirely
clear. The well’s infill also contained a large number of
small grain fragments of undetermined cereals (Cere-
alia). In addition to Triticum monococcum and Triticum
dicoccum, a third type of wheat was also identified.
However, this fine-grained tetraploid wheat (Triticum
durum/turgidum) was not very significant for the first
farmers’ economy. Its importance did not increase until
the Late Iron Age (Dreslerovd — Koc¢ar 2013).

Based on these results, we can assume that both
wheat species were cultivated, processed and stored for
a long time. The glumes/spikelet forks-to-grains ratios
in the Unicov well infill are very similar in Triticum
monococcum and Triticum dicoccum. However, separate
handling cannot be excluded. The charred waste could
only have landed in the well infill after the threshing
of grains. The joint occurrence of both wheat species
at the Neolithic sites of Central Europe, for example
Eythra well no. 17 (Herbig et al. 2012/2013), Erkelenz-
Kiickhoven and Brodau (Zerl — Herbig 2012), is so fre-
quent that their mixed cultivation is sometimes consid-
ered (Bogaard 2004, 64; Hajnalova 2012, 100). The
storage of cereals is confirmed by the find of the wheat
weevil (Sitophilus granarius), which is a synanthropic
insect that develops in grains of stored cereals (Plarre
2010). It has previously been found in other Neolithic
wells such as those at Erkelenz-Kiickhoven (Schmidt
1998), Leipzig-Plaufig (Schmidt 2017) or Drof3dorf
(Schell — Herbig 2018). Small and heavy seeds (Cera-
stium _fontanum, Echinochloa/Setaria, Poaceae, Poten-
tilla sp. and Setaria sp.) and large and light seeds (Aster-
aceae, Bromus sp.) predominate in the assemblage of
weed diaspores from the infill of the well described here,
confirming the hypothesis of the fine sieving of cereals
(Jones 1984).

We only identified a few species of typical cereal
weeds (Agrostemma githago, Galium spurium). The old-
est find of an Agrostemma githago seed in Czechia
points to the origins of the spread of this typical weed,
which is mainly associated with winter varieties cereals.
The species is a good indicator of cereal cultivation, par-
ticularly because it does not grow permanently in rud-
eral vegetation. A low proportion of this species can sig-
nify intensive spring cultivation of winter cereals by
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weeding or hoeing. By contrast, LBK field management
has been reconstructed as a simple agricultural system
with emphasis on summer crop growing. Permanent
fields were cultivated using hoes, digging sticks or sim-
ilar tools, sown in spring and grazed in autumn and
winter. Nevertheless, Triticum monococcum can be grown
as a summer or as a winter crop. There also exist sum-
mer and winter varieties of Triticum dicoccum (Kreuz —
Schdifer 2011). Galium spurium, on the other hand, is
not clearly ecologically defined, being located some-
where on the transition between cereal weeds and root
crops. This species is one of the most common in ar-
chaeobotanical assemblages from prehistoric sites in
Czechia (Pokornd et al. 2018). Therefore, it seems that
it might also be an important indicator of prehistoric
field management. The wells at Erkelenz-Kiickhoven
and Brodau predominantly contained a stable spectrum
of weeds, which demonstrates relatively uniform cereal
cultivation in western and central Germany (Zerl — Her-
big 2012).

The fossilization conditions in the Unicov well also
enabled the preservation of other crop plants, namely
poppy (Papaver somniferum/ setigerum) and flax (Linum
usitatissimum). The seeds of Papaver somniferum/
setigerum represent one of the oldest records of this
crop in Czechia. Seeds of Papaver somniferum/setige-
rum have so far only been found in the Velim well (Chlup
et al. in preparation) and at the TéSetice-Kyjovice settle-
ment (Vostrovska et al. 2019). No rich find of this crop
is known from the Neolithic period in Czechia, so the
cultivation of Papaver somniferum/setigerum remains
to be proved. Rich finds are documented from the Neo-
lithic wells in Germany. More than 3,500 seeds have
been found in five wells at Eythra, Leipzig-Plaufig, Bro-
dau and Schkeuditz-Altscherbitz (Herbig et al. 2012/
2013). An assemblage of more than 6,000 seeds of
Papaver somniferum was obtained from the Erkelenz-
Kiickhoven well (Knérzer 1998). Only two seeds of
Linum usitatissimum were found in the Unicov well. The
Velim well, on the other hand, yielded over 30 seeds of
Linum usitatissimum and secondary usage of the well as
a steeping pit is assumed (Chlup et al. in preparation).
Linum usitatissimum has also been documented in the
wells at Erkelenz-Kiickhoven and Brodau (Zerl — Herbig
2012). Other crops, such as pea (Pisum sativum) and
lentil (Lens culinaris), are commonly known from LBK
settlements in Czechia (Dreslerovd — Koc¢ar 2013). How-
ever, they were not found in the Unicov well, although
they were identified in plant macroremains assemblages
from the wells at Velim (Chlup et al. in preparation),
Erkelenz-Kiickhoven and Brodau (Zerl — Herbig 2012).

Besides being a source of timber and firewood, wood-
lands could also be used as a source of fruits and plant
medications (Dreslerova — Sddlo 2000; Dreslerova 2012).
Gathering was not primarily done in woodland stands,
but mainly in open-canopy shrublands, forest-steppes
and grazed woodlands, clearings and open-canopy
woodland stands or woodland edges. A large number of
cracked hazelnuts (Corylus avellana) was found in the
Unicov well’s infill. Isolated finds of strawberry (Fragaria
vesca, Fragaria cf. moschata) and raspberry (Rubus
idaeus) diaspores suggest knowledge of other fruit plant
species. However, no clear proof of gathering has been
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produced. Apple seeds (Malus sylvestris) were also found.
Surprisingly, fruits of the bladder cherry (Physalis alke-
lkengi) was gathered, too. This species could be used as
a medicinal plant or delicacy. It grows in deciduous
forests and synanthropic habitats. Analogous finds are
known from Neolithic wells in Saxony (Herbig et al.
2012/2013). The find of this plant at Unicov may pro-
vide a clue as to the possible origin of this species in
Czechia.

Nettle leaves (Urtica dioica) or mint leaves (Mentha cf.
aquatica) could be gathered in the undergrowth of alder
trees. In particular, a number of plant species growing
on the floors of sparse woodlands could be a source of
herbal remedies (e.g. Hypericum perforatum, Origanum
vulgare, Plantago major, Nepeta cataria and cf. Verbas-
cum sp.). The obtained evidence of elderberry seeds
(Sambucus nigra) probably came from ruderal or alluvial
vegetation, but the species is also a source of edible
fruits and medicinal flowers. Acorns could also be gath-
ered. However, only one piece of acorn of common oak
(Quercus cf. robur) was identified.

4.4. Landscape and vegetation
in the Early Neolithic period

The results of our archaeobotanical analysis span
a range of natural habitats and vegetation types. Firstly,
the presence of aquatic species, such as Potamogeton
sp. and Batrachium sp. and both genera of Charophyta
green algae, Chara sp. and Nitella sp., proves a water
surface habitat directly in the well, which seems sur-
prising considering its size. Nevertheless, temporary
drying out is sufficient for the occurrence of these
plants. Evidence of their occurrence is also known from
other Neolithic wells in Saxony, for example Eythra
wells no. 17 and 21/22, Leipzig-PlauBig and Schkeu-
ditz-Altscherbitz (Herbig et al. 2012/2013). Birds were
the most probable vectors for the transport of seeds of
aquatic plants (Green — Figuerola — Scanchez 2002). This
might also be true of other wetland species such as Iris
pseudacorus, Mentha aquatica and Ranunculus sceler-
atus. However, birds cannot be invoked as an explana-
tion for the presence of Charophyta algae, as these algae
indicate a high content of minerals in the environment.
In addition to aquatic and wetland plants in the Unic¢ov
well, there was also a significant proportion of animals
associated with humid environments (frogs, Arvicola,
Microtus oeconomus and Micromys).

Secondly, wastegrounds, field edges or other steppe
habitats were evidenced in the vicinity of the well. The
Unicov well was filled up intentionally, which led to the
occurrence of plants associated with wet and disturbed
habitats, such as Chenopodium album and Atriplex sp.
They represent more than two-thirds of all seeds in the
assemblage under study. By contrast, the proportion of
these species in Eythra well no. 21/22 and the well at
Leipzig-Plaufig was less than one-third (Herbig et al.
2012/2013). Ruderal vegetation was represented by
species such as Polygonum aviculare and Plantago
major, which commonly occur on trampled sites. These
species are well-known from archaeobotanical records
of the LBK period (e.g. Vostrovskd et al. 2019). The soil

PAMATKY ARCHEOLOGICKE CXI, 2020

97



Vostrovska et al.,, Wooden Well at the First Farmers’ Settlement Area in Unicov, Czech Republic

in the surroundings of the Unicov well was rich in ni-
trogen and illustrated the sequence of gradual infilling
and vegetation succession. These plant communities
represent a transition between natural open habitats
and later ruderal communities strictly tied to human
settlement. This is supported by the presence of a beetle
community that was significantly represented by bee-
tles living in ruderal habitats with nitrophilous vegeta-
tion, such as field edges, dung dumps and trampled
areas. Moreover, the open-land microfauna (e.g. Crice-
tus, Microtus, Crocidura and Mustela) predominates in
the well infill. During the Middle Holocene, the steppe
environment with all of its inhabitants, including voles
and hamsters, was almost gone in eastern Central Eu-
rope (Hordc¢ek — LoZek 1988). In this case, the abun-
dance of the open-land microfauna was undoubtedly re-
lated to the occurrence of secondary steppes such as
fields. LBK settlement areas were enclaves within open
woodlands, shrub thickets and grassy patches (Kocdr —
Pokorna — Sddlo 2018), as has been demonstrated at
Tésetice-Kyjovice (Vostrovskd et al. 2019).

The third identified habitat was an open-canopy
woodland with shrubs on the edges. Around 48.9% of
hazel (Corylus) was detected in anthracological records
from all explored LBK wells in Czechia. By contrast, an
about 3% abundance was evidenced in dry conditions
within the first farmers’ settlements (Opravil 1972;
1977; 1979a; 1979b; Kotarova — unpublished data).
The greater abundance of Corylus can indicate a human
impact on the surrounding woodland, where it took the
place of the pioneer tree replacing the previously domi-
nant Quercus. Another possible explanation of the great
abundance of Corylus is the presence of remnants of
wickerwork constructions and woven artifacts, which is
common under generally dry conditions. This corre-
sponds to evidence from the Mohelnice well (Opravil
1979a; 1979b). Corylus exhibits higher abundance also
in the pollen record, but it depends on the individual
site and region (Jamrichovd et al. 2017; Solcovd et al.
2018). Interesting is the contrast between the abun-
dance of Pinus in the natural pollen record (Chytry
2012) and the scarce occurrence of Pinus charcoals in
the anthracological record from LBK settlements in the
Czech lowlands. It could be explained by the particular
differentiation of the local bedrock such as loess plains
or sandy soils (Ko¢dar — Sumberova — Kodarova 2014).
Generally, it probably reflects different taphonomy of
both proxy records (Novdk et al. 2017). The human im-
pact of the first farmers on the surrounding vegetation
is under debate (Willis — Bennett 1994). Some studies
suppose changes in woodland composition (Magyari
et al. 2012), but a regional overview does not show any
changes in the vegetation pattern during the LBK period
(Petr et al. 2013; Jamrichovd et al. 2017). Human impact
during the Late Neolithic is only visible on the local
scale (Solcova et al. 2018).

Analysis of timbers revealed the presence of Quercus
trees of various ages, from the youngest specimens to
200-year-old trees, in the open-canopy woodland. Their
different age and diameter can reflect the dynamics and
spatial composition of the woodland. The mosaic struc-
ture of the surrounding woodland can be explained by
the existence of old Quercus trees, representing the
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cores of woodland patches, and young Quercus trees
and common Corylus, which lined the edges of wood-
land patches. Some species of the Pomoideae subfamily
were also part of open-canopy woodland edges. This
structure of vegetation (Petr et al. 2013; Kunes et al.
2015; Solcovd et al. 2018) allows for the occurrence of
light-demanding species and an absence of typical for-
est species dependant on a closed canopy. It could have
preserved the richness of grassland habitats through-
out the Middle Holocene (Jamrichovad et al. 2017; Di-
viSel et al. 2020) until a later period of agricultural pre-
history (Pokornyg et al. 2015).

The last recorded habitat was the nearby alluvium,
which had a different character than today. The allu-
vium was not covered by overbank deposits. This envi-
ronment was characterized by open-shore gravel-sand
benches, which are proved by finds of ground beetles
(Carabidae). Thin, columnar oak trunks with wider tree
rings possibly originated from the alluvium, where the
local wetness conditions were favourable for faster
growth. This is also supported by macroremains of the
flowering species Myosoton aquaticum, Stellaria cf. ne-
glecta and the diagnostic species of alder forests Lyco-
pus europaeus, Mentha cf. aquatica, Persicaria lapathi-
folia agg., Scutellaria galericulata and Sium cf. latifolium.
An interesting find is Urtica kioviensis, which is tied to
alluvial woodlands. Fossil evidence of Urtica kioviensis
has rarely been found at other Neolithic sites in Czechia
(e.g. Elbe alluvium; Koc¢ar — unpublished data) or in
records from the Mesolithic period in northeast Ger-
many (Wolters — Bittmann — Kummer 2005). It illustrates
changes in the alluvium during the Holocene period,
when the sedimentation of overbank deposits created
an oxbow and gravel-sandy bars in the alluvium. Char-
coal evidence reflects the vicinity of a river, as does the
presence of Salix and Alnus (Novdk et al. 2017).

The climate of the LBK period was reconstructed with
the same annual average temperature as today, but
with milder winters and lower precipitation rates. This
led to higher evaporation and an increasing importance
of drought stress (Dabkowski et al. 2019). This corre-
sponds to plant species associated with deciduous
woodlands, mainly their herbaceous undergrowth, and
several saproxylophages, but species with lower envi-
ronmental demands prevailed. Neither the assemblage
of insects itself, nor the occurrence of larval galleries of
wood-boring beetles, for example longhorned (Ceramby-
cidae) and ambrosia (Xyloterus sp.) beetles on the tim-
bers from the Uni¢ov well can provide additional inde-
pendent evidence pertaining to the climate during this
time. However, larval galleries of the thermophilic great
capricorn beetle (Cerambyx cerdo L.) were detected in
27% of the timbers from wells in Germany (Tegel et al.
2012).

5. Conclusions

Neolithic wooden wells are a remarkable phenomenon
because they played an important part in how humans
redesigned domestic and public spaces. The active dig-
ging of wells reaching the underground water table re-
flects an innovative approach to water provisioning in
sedentary communities. Last but not least, water wells
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and their sedimentary infills are prehistoric archives of
palaeoecological data. A unique discovery of one such
well has enabled us to study the broad topic of palaeo-
ecology by taking a multi-proxy approach combining
a set of methods.

The construction and subsequent usage of the well
provably date back to the 51 century BC, that is, the
Middle LBK. The internal construction of the Unicov
well was composed of four oak corner posts with longi-
tudinal grooves, in which horizontal oak boards were
embedded. The whole wooden lining was daubed from
the outside with a thick layer of grey clay as a shield
sealing against contaminated external water. The water
level was accessed through the mouth of a wide funnel-
shaped pit. The wooden lining itself most probably orig-
inally reached down to its bottom. No evidence of any
aboveground construction was detected in the upper
part of the well. Neolithic wells were usually tube-like
or consisted of a chest-like log construction with split
wooden planks. Comparable constructions are other-
wise only known from the Bronze Age, the Roman
period and the Middle Ages. The construction with
planks inserted into grooves of corner posts had been
unknown for the European Neolithic until the recent
find described herein.

A number of different development facies were recog-
nized inside the well’s infill. It was possible to indicate
which events have taken place there. At the beginning,
the infilling process was quick and related to the usage
of the well. After it was destroyed and repaired, the well
lasted for a longer period of time. We have managed to
prove that water was pulled from the well daily, that the
well was cleared out and that the original infill was re-
moved during the repair. In the following phase, the en-
vironment in the well changed at least once, as the un-
derground water level dropped and then recovered.
Finally, the well was backfilled intentionally with mate-
rial partly consisting of organic waste.

The well infill contained remains of a great number
of cultivated crops, weeds and shrub fruits, as well as
a rich spectrum of herbs. We can assume intensive
spring cultivation of winter cereals, as well as the pro-
cessing and storage of both wheat species. The cultiva-
tion of other crop plants, namely poppy and flax, is also
documented. The gathered fruits represent the remains
of hazelnut fruits, strawberries, raspberries, apple tree
seeds and bladder cherries. Medicinal drugs such as
nettle or mint could be gathered in the undergrowth of
alder trees. Elderberry was also a source of edible fruits
and medicinal flowers. Hazel and oak served as con-
structional and craft timber or as firewood. Oak acorns
were also possibly gathered.

The results of our archaeobotanical analysis span
a broad range of natural habitats and vegetation types.
Firstly, the presence of aquatic species proves a water
surface habitat directly in the well. Secondly, there is
evidence of waste grounds, field edges or other steppe
habitats. The well was probably filled in intentionally,
which led to occurrence of plants associated with wet
and disturbed habitats. The soil in the surroundings of
the well is rich in nitrogen and illustrates the sequence
of gradual infilling and vegetation succession. The third
identified habitat is an open-canopy woodland with
shrubs lining its edges. The increased abundance of
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hazel possibly indicates that humans influenced the
surrounding woodland, where it took the place of the
pioneer tree replacing oak, which dominated previously.
The mosaic structure of the surrounding woodland can
be explained by the existence of old oak trees represent-
ing the cores of woodland patches and young oak trees
and common hazel lining the edges of woodland patches.
The last recorded habitat is the nearby alluvium, which
was characterized by open-shore gravel-sand benches.
Thin columnar oak trunks with wider tree rings possibly
originated from the alluvium, where the local wetness
conditions were favourable for faster growth. The first
farmers’ settlement area at UniCov was an enclave
among open woodlands, shrub thickets and grassy
patches. We can reconstruct the site environment as
a farming village in a mosaic-like landscape forested and
forest-free areas such as xerothermic pastures and
ariver in the surroundings. Our palaeoecological recon-
struction has only local interpretative utility, but the
general ecological relationship between biological proxies
or even species can significantly contribute to our know-
ledge of the environment inhabited by the first farmers
in eastern Central Europe.
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Souhrn
1. Uvod

Aktivni hloubeni trvalych studen dosahujicich k hladiné podzemni
vody odrézi inovativni pfistup k ziskavani vody v komunitach prv-
nich zemédélcu. Tyto studny jim zajiStovaly vlastni zasobovani
vodou a zemé&délci se tak nemuseli spoléhat pouze na mistni sraz-
ky. Voda ve studni je izolovana a kontrolovatelna, na rozdil od vody
v fece, ktera je nachylna ke znecisténi lidmi nebo zvifaty. Studna
mohla také fungovat jako statutarni symbol, tedy odraZet nadra-
zenost urc¢itych osad nad ostatnimi (Garfinkel — Vered — Bar-Yosef
2006). Kolem poloviny 6. tisicileti pt. Kr. doSlo k pfechodu na neo-
liticky zptisob Zivota ve stfednim Podunaji (Banffy — Oross 2010)
a za 100-200 let se novy zpusob Zivota rozsiril do vychodniho Ru-
munska a také pres stfedni Evropu aZ do vychodni Belgie. Tyto
prvni zemédé€lské komunity jsou oznacovany jako kultura s line-
arni keramikou (Linearbandkeramik, LBK), ktera je pro region
stfedni Evropy datovana absolutné do obdobi 5500-4950 pr. Kr.
(Ku¢a et al. 2012), zejména do intervalu cca 5400-4800 pr. Kr.
(Manning et al. 2014, 1077).2

2 Studovana oblast zahrnuje stfedni a severozapadni Evropu. Po-
¢ateéni a kone¢na data se odhaduji pomoci tfi riznych metod,
doplnénych primérem a standardni odchylkou za pouZiti vylep-
Seného normalné distribuovaného modelu.
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Prvni ze studni se zachovanou drevénou konstrukei pfifazenych
LBK na nasem uzemi byla nalezena v osadé v Mohelnici na Moravé
v roce 1970 (Tichy 1972). Studny bez dievéné konstrukce byly od-
kryty v Mosté v severozapadnich Cechéch v roce 1976 (Rulf - Ve-
limsky 1993) a v Brné-Bohunicich v roce 2007 (Pfrichystal 2008).
Za poslednich pét let byly objeveny tri dalsi studny a vSechny mély
drevénou konstrukci: v Unicové na Moraveé v roce 2015 (obr. 1; Ka-
ldbek 2016), ve Velimi ve stfednich Cechach v roce 2016 (Chlup
2017) a v Ostrové ve vychodnich Cechach v roce 2018 (Sedldcek
et al. 2019). V celé Evropé bylo zdokumentovano vice nez 100
studni z 53 ¢asné neolitickych lokalit (obr: 2; Windl 1998; Zimmer-
mann 2009; Tegel et al. 2012; Flizesi et al. 2015; Kiraly — Téth 2015;
Kretschmer et al. 2016; Weiner 2016; Flilop et al. 2018; Stciuble
2018, 78). Nekolik evropskych LBK studni bylo publikovano velmi
podrobné (Weiner 1994; Koschik 1998; Herbig et al. 2012; Zerl —
Herbig 2012; Tinapp - Schneider - Stéuble 2013; Stcduble — Veit
2016; Friederich 2017). Naproti tomu z celkového poctu Sesti LBK
studni v Ceské republice nebyla Zadna z nich zatim podrobné vy-
hodnocena a publikovana. Existuji vSak nékteré chronologicky
mladsi studny, které byly analyzovany pomoci pfistupu multi-
proxy (Pleinerova 2005; Sedlacek et al. 2008; Hajnalovd et al. 2018).

Studny a jejich sedimentarni vyplné mohou poskytnout infor-
mace o vyuzivani vody, tesarské praci a o vyZivé a hospodarstvi
prvnich zemédé€lcu, jejichZ strava byla zaloZena na plodinach jako
je pSenice jednozrnka a dvouzrnka, hrach, ¢ocka, mak (Kreuz
et al. 2005; Salavert 2011) a na mase chovaného skotu a prasat
(Hachem 2018). Studny jako environmentdlni archiv vSak sveéd¢i
piedevsim o Zivotnim prostiedi a krajin€ na pocatku neolitu. Mo-
ravska niZinna krajina byla pokryta mozaikou lesti s otevienym za-
pojem a otevienych stanovist (Petr et al. 2013; Kunes et al. 2015;
Jamrichovd et al. 2017; Dudouvd et al. 2018). Klicovym faktorem pro
variabilitu stanovist od nivnich lest1 (Petr — Novdk 2014) po stepni
enklavy (Polkorny et al. 2015) jsou mistni environmentalni gradi-
enty, jako je skalni podloZi, vlhkost nebo expozice svahu. Environ-
mentalni material byl systematicky odebiran, podroben flotaci a pu-
blikovan pouze z nékolika neddvno zkoumanych lokalit LBK ve
stfedni Evropé (napf. Novdk — Krasnokutska 2009; Lenneis 2010;
Hajnalova 201 1; Vostrovska et al. 2019). Off-site zaznam paleoeko-
logického proxy doklada smiSeny listnaty les. On-site data jsou dru-
hové velmi chudd, rekonstrukce krajiny je témér vzdy identicka
a naopak svéd¢éi vétSinou o otevirenych stanovistich s kefi.

Archeologicky zachranny vyzkum v lokalité Unic¢ov — U kravina
odhalil LBK osadu s dievénou studnou. Nasim primarnim cilem je
rekonstruovat proces stavby studny. Za druhé se pokusime pro-
zkoumat vyuzivani studny aZ k jejimu zéniku a hospodareni
s vodou v prvni zeméd€lské spolecnosti. Za treti chceme takeé zjistit,
které rostliny prvni zemédeélci jedli a jaké dfevo pouzili pro stavbu
studny nebo jako palivo. Ctvrtym cilem je prozkoumat, jak vypa-
dalo mistni prostredi a jak jej prvni zemédélci mohli ovlivnit, do
jaké miry se prostredi v neolitu zménilo a kdy se pravéka krajina
na Moravé zménila v kulturni krajinu. K feSeni téchto otazek byla
pouzita kombinace riznych metod vychazejicich z archeologie i bio-
logickych a geovédnich oboru.

2. Material a metody
2.1. Popis lokality

Lokalita se nachazi cca 230 m od levého biehu potoka Lukavice.
Dalsim tokem je potok Oskava ve vzdalenosti pfiblizné 1100 m,
pritok feky Moravy zahrnujici Siroké luzni tizemi ve vySce 233—
234 m n. m. (obr. 3). Vyzkum odhalil jednu ¢ast sidelniho arealu
LBK s 12 dlouhymi domy s pétifadou sloupovou konstrukei, sta-
vebni jamy, nepravidelné hliniky, zasobni jamy a pece. Vyjime¢nym
nalezem byla studna se zachovalym drevénym obloZenim (obj. 184).
Studna byla umisténa v bezprostfednim sousedstvi domu S2
a domu S3 (obr. 4).

2.2. Terénni prace

Po odstranéni nadlozi méla studna ptidorys ovalné jamy o velikosti
580 x 550 cm, orientované na SV-JZ (obr. 5). Vykop byl proveden
pricné v protilehlych ¢astech (obr. 6). Ve vyplni studny ve tvaru
trychtyte bylo nalezeno celkem 110 keramickych fragmentua (obr.
7: 1-15). Asi o 1 m hloubgji se nalevkovita jama nahle zménila na
témeér svislou Sachtu sahajici do hloubky 325 cm. Uprostied této
Sachty byl detekovan tmavé ¢erny jilovity nepravidelny kosoctve-
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re¢ny pudorys, ktery naznacoval puvodni dievénou konstrukci
studny. V Sachté€ studny byly nalezeny pouze dvé celé keramické
nadoby a 11 fragmentti keramickych nadob (obr. 7: 16-23). Dre-
véné obloZeni Sachty bylo na vnéj$i strané omazano asi 6cm
vrstvou Sedého jilu (obr: 8) a bylo v ném nalezeno celkem devét ke-
ramickych fragmentu (obr. 7: 24-26). Hladina spodni vody byla do-
sazena v hloubce 170 cm v misté, kde se zacala objevovat zacho-
vana dfevéna konstrukce studny. Tato konstrukce pokracovala do
hloubky 320 cm. Cela vypli Sachty byla vybrana po mechanickych
10 nebo 20cm vrstvach do hloubky 325 cm. V hloubce 260 cm byly
provedeny dva paralelni vrty, aby byla zjiSténa presna stratigrafie
zbytku vyplné studny.

2.3. Dendrochronologie a radiokarbonové datovani

Celkem bylo méfeno 16 vzorkt pomoci méficiho systému VIAS
TimeTable vytvoreného SCIEM (© SCIEM). Série letokruhti (TRW)
byly méfeny s presnosti 0,01 mm a synchronizovany pomoci soft-
waru PAST4 (© SCIEM). Primérné série TRW byly datovany podle
dubové chronologie TRW ze Saska (Tegel et al. 2012). Stupen po-
dobnosti fady TRW byl hodnocen t-testy (Gleichldufigkeit: Eckstein
— Bauch 1969; TBP: Buaillie — Pilcher 1973; THO: Hollstein 1980).
Anatomické stanoveni dfevin bylo zaloZeno na nasledujici litera-
ture: Schweingruber (1990a; 1990b), Grosser (2007) a kli¢ k iden-
tifikaci drevin podle Schocha (Schoch et al. 2004).

Pro radiokarbonové datovani bylo odebrano celkem 20 vzorkt
z konstrukce a vyplné€ studny. Material byl analyzovan za pouziti
AMS v laboratorich Isotoptech Zrt. Debrecen, Labor fiir Ionenstrahl-
physik ETH Ziirich a Curt-Engelhorn-Zentrum Archdometrie
Mannheim. Ziskana data byla kalibrovana pomoci OxCal verze 4.3
954% 20, px10).

2.4. Doklady opracovani

Na vSech 47 kusech dieva z konstrukce a vyplné studny se nacha-
zely stopy po opracovani. Pro vSechny predméty byly vytvoreny meé-
fitkové vykresy pro zkoumani dendrologickych parametrti a pro
stanoveni jejich polohy v kmeni. Z této informace byly ziskany mi-
nimalni prameéry driku a indikace podélnych procest Sté€peni. Vy-
robni postupy byly identifikovany na zakladé techno-morfologickych
znakti a po konzultaci s archeologickym (napt. B6hm - Pleyer 1990;
Weiner — Lehmann 1998; Elburg 2008; Tegel et al. 2012) a etnoar-
cheologickym vyzkumem (napi. Pétrequin — Pétrequin 1993), jakoz
i s experimentalnimi studiemi a zkusenostmi (Meier 1990; Choulot
etal. 1997; Arnold 2003; Lobisser 2005; Elburg et al. 2015). Vysledky
téchto analyz byly vyhodnoceny v Jahrringlabor der Professur fiir
Waldwachstum und Dendrookologie der Universitédt Freiburg.

2.5. Litostratigrafie

Zakladni makroskopicky popis byl proveden na misté a pfi odbéru
vzorkl z vrtnych jader v laboratofi. Rozpoznané vrstvy byly po-
drobné analyzovany na vybrusovych preparatech ze vzorkl se-
dimentu. Vybrusy byly analyzovany polarizaénim mikroskopem
podle standardnich postupt (Bullock et al. 1985; Stoops — Eswaran
1986; Stoops 2003). Magneticka susceptibilita byla méfena za po-
uziti zafizeni Agico Kappabridge MFK1-FA. Chemické sloZeni bylo
stanoveno pomoci ED-XRF spektrometru.

2.6. Palynologie

VSech 28 vzorku bylo zpracovano za pouZiti standardni metody
acetolyzy (Moore — Webb - Collingson 1991) pro analyzu pylu. Pro
jednotlivé vzorky byl pouzit priblizné 1 cm?® sedimentu. Pro identi-
fikaci pylovych zrn byl pouZit pylovy atlas (Beug 2004). Pro vykre-
slovani pylovych diagramt byl pouZit program POLPAL (Walanus —
Nalepka 1999).

2.7. Antrakologie, xylotomie, rostlinné makrozbytky, mechy,
zoologie a entomologie

Celkem 57 vzorktli sedimentu bylo ziskdno pfi vybirani vyplné
Sachty. VSechny vzorky byly prosety za mokra na situ s oky o veli-
kosti 2 mm a hruba frakce byla roztfidéna na uhliky, fragmenty
dreva a velka semena. Pouze 20 vzorkli o objemu 2 1 bylo také zpra-
covano na situ s oky o velikosti 0,25 mm kvuli vysoké koncentraci
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environmentalniho materialu (Pearsall 2001). Celkem bylo zpraco-
vano 572 1 sedimentu. Environmentalni material byl roztfidén
a identifikovan pod stereomikroskopem.

Fragmenty byly analyzovany pomoci interferenéniho mikro-
skopu s episkopem se zvétSenim 50x, 100x a 200x. Celkova hmot-
nost uhlikt1 v kazdém vzorku byla zvaZena s presnosti na 0,001 g
(Talon — Carcaillet — Thinon et al. 1998). Identifikace dfevin, véetné
uhlikti, byla provedena podle Schweingrubera (Schweingruber
1990a; 1990b).

Soubor rostlinnych makrozbytkti pochazi z 20 vzorkti. Semena,
plody a dalsi rostlinné makrozbytky byly vytfidény z vlhkych pro-
setych vzorku. Stanoveni bylo provedeno pomoci referenéniho
sbéru, atlasti a kli¢ti k sementim (Anderberg 1994; Berggren 1981;
Beijerinck 1947; Cappers — Bekker — Jans 2006; Jacomet 2006).

Nomenklatura mecht vychazi z posledniho vydani kontrolniho
seznamu a Cerveného seznamu mechorostti Ceské republiky (Ku-
Cera — Vana — Hradilek 2012).

Soubor mikrofauny byl analyzovan standardnimi metodami ar-
cheozoologie (Reitz — Wing 2008). Stanoveni kosti bylo provedeno
pomoci osteologického sbéru i osteologickych atlasti (Schmid 1972;
Andéra — Horacek 1982; Cerveny — Komdrek — Stérba 1999). Vzhle-
dem k malé hmotnosti fragmentti byl v pfipadé€ souboru ziskaného
plavenim detekovan pouze pocet nalezti a minimalni pocet jedinct;
kvantifika¢ni metody v archeozoologii viz Kysely 2004.

Zbytky hmyzu byly identifikovany podle srovnavacich sbirek
a modernich kli¢ti jednotlivych skupin. Jednotlivei ve shromazdéni
byli kvantifikovani metodami pocet identifikovanych vzorkt (NISP)
a minimalni pocet jednotlivet (MNI; Lyman 2008).

3. Vysledky a interpretace
3.1. Dendrochronologie a radiokarbonové datovani

Dreva ze zachované dievéné konstrukce poskytla devét absolutné
datovanych sérii dubu (Quercus spp.). Pocet letokruht bélového
dreva detekovanych ve vzorcich spadd do rozmezi definovaného
O. Prokopem (Prokop et al. 2017). Stromy pouZité pro stavbu stud-
ny byly pokaceny mezi 5093 a 5085 pf. Kr. (Rybnicek et al. 2018,
100-101).

Po kalibraci radiokarbonovych dat spada dievéna konstrukce
a vypli studny do Sirokého intervalu 5464-4615 cal. BC (tab. 1).
Vysledek odpovida dendrochronologickému datovani. Udaje zi-
skané z naZek, semen a obilovin z vyplné (5302-4979 cal. BC)
a dreva z konstrukce (5290-5026 cal. BC) jsou srovnatelné (obr. 9).

3.2. Trasologie

Vsech 47 zkoumanych drev bylo klasifikovano jako dub (Quercus
sp.). Dubova konstrukce byla zaloZena na ¢tyfech rohovych kulech.
KaZzdy z téchto ktilti byl vybaven dvéma podélnymi na sebe kol-
mymi drazkami. Do téchto drazek byla zasazena prkna. Konce jed-
notlivych prken byly zkosené, takze dobfe zapadly do drazek roho-
vych kulti. Konstrukce studny méla celkem ¢tyti zachované zdi, ve
kterych bylo umisténo 7-9 kust prken. Zachovana konstrukce
studny méla vySku 86-126 cm (obr: 10). Pod sténami konstrukce
byly ve vnitfnim prostoru Sachty detekovany nepravidelné umis-
téné kuly. Tri prkna méla pravy konec uvolnény z drazky rohového
kalu.

Vétsina zkoumanych drev (tab. 2) predstavuje radidlné Stipané
drevo. Kulaté drevo bylo pouZito ve dvanacti pripadech, zejména
u svislych kualt (obr: 11-13). Ve dvou pripadech byla prkna Stipana
tangencialné (obr. 16-17). Sitka drazek na rohovych kiilech se po-
hybovala mezi 3,5 a 7 cm, hloubka byla 4 az 6 cm. V jednom pii-
padeé (obr: 12) bylo mozné zmérit vysku stiedni ¢asti d€lici dveé drazky
(2,5 cm). Na stejném kusu dieva byl pozorovan opracovany hrot.
Tloustka radialné stipanych prken se pohybuje mezi 3 a 8 cm,
tloustka tangencialnich prken (obr. 16-17) je piiblizné 8 nebo 9 cm.
Smérem k obéma konctim maji prkna oboustranné zkosené hrany,
které zmensuji tloustku desek na 1-2,5 cm (obr: 16). Povrch prken
byl upraven plochym tangencidlnim piri¢nym sekanim (obr. 15), pfi-
¢emz stopy sekani, pravdépodobné pomoci kopytovitych klint, z-
staly patrné. Sirsi stopy byly pozorovany pouze u tangencialné $ti-
paného dreva ¢. 723 (obr. 16). V tomto pfipadé se vSak jedna spiSe
o stopu hrubého zpracovani nez o opracovani konce prkna. V jednom
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pripadé bylo pozorovano oddéleni po celé délce prkna (obr: 14). Na
dvou kusech dreva byly identifikovany stopy po hmyzu (obr: 15-16).

3.3. Litostratigrafie

Vyplil studny byla makroskopicky rozdélena do péti litostratigrafic-
kych jednotek (popis jednotek viz obr. 19). Na zakladé mikroskopic-
kého studia vybrust bylo identifikovano devét sedimentarnich facii
(obr: 20). Charakteristiky jednotlivych facii jsou uvedeny v tab. 3.

Facie 1 (343-336 cm) byla identifikovana pouze na dné studny
a je tvorena pis€itym materidlem. Vznikla velmi rychle béhem
stavby studny nebo jejiho ¢iSténi ¢i opravy. Nasledné byla prekryta
dobre vytfidénym prachovitym sedimentem (facie 2, 336-299 cm
a 296-282 cm), ktery se ulozil v relativné klidném vodnim prostiedi
a pravdépodobné byl homogenizovan pfi ¢erpani vody ze studny.
Zdrojem materialu byly starsi nivni sedimenty a pravdépodobné
také eolicky prach, ktery padal do oteviené studny. Facie 3 (299-
298 cm) byla popséana jako pis¢ity prach obsahujici kanalky po
korenech rostlin, které dokladaji doc¢asné vyschnuti studny. V se-
dimentu byly pfitomny fragmenty uhlikt, jezZ ukazuji na antropo-
genni aktivity v okoli studny. Nasledujici facie 4 (298-297 cm) je
tvofena svétlym heterogennim prachovym materidlem, ktery se
pravdépodobné dostal do studny v disledku napadéani ptidy z okol-
niho povrchu. Facie 5 (297-295 cm) se vyznacuje jemnou laminaci,
ktera odrazi opakujici se cyklus sedimentace jemného jilového na-
nosu a prachu (rezim vyuZivani studny nebo vliv silnych destt).
Facie 6 (282-275 cm) se sklada z hrubého prachu s pfimési rozlo-
Zené organické hmoty. Z velkého mnoZstvi organické hmoty lze
usuzovat, Ze voda ve studni byla v této dobé¢ silné eutrofizovana.
Pritomnost piskovych mikrolamin ve facii 7 (275-274 cm) vznikla
v dusledku opakovaného ¢erpani vody, i kdyZ voda ve studni jiZ ne-
byla ¢ista. Facie 8 (274-180 cm) je tvofena tmavym hrubym pra-
chem. Heterogenni charakter vyplné naznacuje spiSe rychlé, do-
konce jednorazové uloZeni materialu, které vyplnilo vétsi ¢ast
Sachty studny. Mohlo se jednat o timyslné zasypani studny. V dobé
vzniku této facie jiZ studna neslouZila ptivodnimu téelu. Svrchni
¢ast dokumentované vyplné studny vyc¢lenéna jako facie 9 (180-
160 cm) byla ovlivnéna pedogenozi.

Oscilace zrnitosti zptisobené disturbancemi sedimentti ve stud-
ni, pripadné zménou zdroje materialu je mozné sledovat na kfivce
poméru kiemiku (Si) a hliniku (Al). Facie 2-5 vykazuji od hloubky
cca 320 cm mirné zvy$ené hodnoty frekvenéni magnetické suscep-
tibility (Kfreq), a pfedevsim vyrazné zvySené hodnoty hmotnostni
magnetické susceptibility (KMass), které koreluji se zvySenym ob-
sahem vapniku (Ca). Posledni faze pfitomnosti vody ve studni a je-
jitho mozného vyuzivani jsou spojovany s faciemi 6 a 7, které vy-
kazuji maxima v poméru kiemiku (Si) a hliniku (Al) a zvySeny vap-
nik (Ca). ZvySené hodnoty fosforu (P) a siry (S) jsou patrné na bazi
facie 8 a ve facii 9, které jsou interpretovany jako zasyp studny
s doklady pedogeneze ve svrchni ¢asti.

3.4. Palynologie

Pylova zrna jsou celkem dobre zachovana, ale ve velmi nizké
koncentraci. Pylovy zaznam zahrnuje tfi vyrazné litostratigrafic-
ké vrstvy (obr. 21). Spodni Seda piscito-jilovo-prachovita vrstva
v hloubce 330-300 cm (facie 2) obsahuje pyl borovice (Pinus), Cy-
peracae a Gramineae. Smrk (Picea) je béZny, ale listnace chybi s vy-
jimkou lisky (Corylus) a olSe (Alnus). Pyl obilnin je také vzacny,
stejné jako pyl typu Helianthemum, ktery je v pozdni dobé& ledové
velmi bézny, ale ve spektru pylua holocénu je raritni. Neobvykly je
typ Juglans, ktery lze dokonce povaZovat za terciarni redepozici.
Zachycené zelené rasy jsou typické pro studena jezera s nizkou eu-
trofizaci. Jejich hojnost je v umélé studni velmi neobvykla. Nasle-
duje kratka faze vysusSeni v hloubce 300-294 cm (facie 3-5).

Dalsi dvé vrstvy jemné piscita aZ jilovita od 294-275 cm (facie 2)
a nad ni Sedo-¢erny prachovy jil v hloubce 275-249 cm (facie 8)
vykazuji odlisné pylové spektrum. Prevazujicim taxonem je Cory-
lus, celkem béZné jsou Pinus, briza (Betula), Picea, jasan (Fraxinus)
a Alnus. Zajimavé je nizké mnozstvi dubu (Quercus), lipy (Tilia)
a jilmu (Ulmus). Toto sloZeni obecné odpovida pylovému spektru
z pfirodnich profilti v tidoli Moravy, které jsou datovany do stfed-
niho holocénu. Bez (Sambucus nigra) je soucasti synantropni ve-
getace. Vysoka hojnost Corylus mtZe naznacovat mistni téZené
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lesy. Mercurialis oznac¢uje naru$enou a ¢erstvou holou ptidu nebo
dokonce zahrady. Zajimava je nizka Cetnost pylt obilovin dosahu-
jicich 5 % z celkového spektra.

Zména v palynologickém zaznamu v hloubce 294 cm perfektné
odpovida pfechodu mezi faciemi 2 a 3-5, tedy fazi, ktera byla in-
terpretovana jako vysuseni, coZ doklada i nahly ubytek fas. Dalsi
litologicka zména v hloubce 275 cm se v palynologickém zaznamu
neprojevuje.

3.5. Antrakologie a xylotomie

Analyzy uhlikt a fragmentti dfeva umoznily identifikovat 15 ta-
xonu (tab. 4). Analyza uhlikti poskytla taxonomicky pestra data
(obr. 22). Vysoky podil lisky (Corylus) naznacuje kefe, které se ob-
jevily kolem osady v dtsledku hospodarskych ¢innosti prvnich ze-
meédélen (obr. 23). Kefové porosty obvykle nasleduji bezlesa mista
v sidelnim arealu. Dal$imi taxony jsou dub (Quercus) a lipa (Tilia),
jasan (Fraxinus), javor (Acer) a olSe (Alnus), topol (Populus) a topol/
vrba (Populus/Salix) a jilm (Ulmus).

Soubor dfev obsahoval hlavné fragmenty dubu (obr. 24), prav-
dépodobné zbytky konstrukéniho dreva. Pritomnost dieva Alnus
a Salix muze indikovat riist vlhkomilné vegetace v sousedstvi
studny. Sidelni areal mohl byt porostly dievinami véetné nitrofilni
lipy a na svétlo naro¢né lisky (obr. 25). Dale od osady muZeme pied-
pokladat existenci svétlych lesnich nebo leso-stepnich porostt
ovlivnénych hlavné pastvou. Ve stromovém patie predpokladame
prevazné osamély Quercus a pod nimi ki'ovi Corylus a podrost s do-
minanci trav (obr. 26).

3.6. Rostlinné makrozbytky a mechy

Z péstovanych rostlin prevladala pSenice jednozrnka (Triticum mo-
nococcum) a psenice dvouzrnka (Triticum dicoccum). Dal§imi pfi-
tomnymi plodinami byla jemnozrnna tetraploidni pSenice (Triticum
durum/turgidum) a olejniny, jako je mak (Papaver somniferum/ se-
tigerum; obr. 27: A) a len (Linum usitatissimum; obr. 27: B). Sbirané
plody predstavuji zbytky liskovych ofechti (Corylus avellana), ja-
hody (Fragaria cf. vesca), semena jabloni (Malus sylvestris) a mo-
chyné zZidovské tfesné (Physalis allcekengi). Celkem 92 % souboru
pochazelo ze synantropnich druht rostlin, zejména z Chenopodium
spp. a Urtica dioica (obr. 27: C). Agrostemma githago (obr. 27: D),
Hyoscyamus niger (obr. 27: E), Onopordum acanthium (obr. 27: F)
byly podobné bézné. Dalsi ekologické skupiny jsou druhy suchych
otevienych stanovist, které jsou jinak v archeobotanickém mate-
rialu LBK v Ceské republice velmi vzacné. Jsou to druhy suchych
travnich porostti nebo ruderalti a pastvin.

Soubor obsahuje nejstarsi doklady nékolika druhti na tizemi
Ceské republiky. Hyoscyamus niger byl znam z osady LBK v Tése-
ticich-Kyjovicich (Vostrovska et al. 2019). Agrostemma githago je
jednim z prvnich dokladti specializovanych pleveltl zimnich obilo-
vin pro neolitické obdobi. Nejstarsi doklad byl znam z eneolitu
(Koc¢dr — Polcornd — Scdlo 2018; Pokornd et al. 2018). Dalsi je Ono-
pordum acanthium znamé z halStatu, dale Linaria vulgaris, Anthris-
cus caucalis, Nepeta cataria, které byly doposud znamy aZ od ra-
ného stredovéku (Pokornd et al. 2018). Nakonec je to Physalis
alkekengi, ktera byla zaznamenana ve stiedovékém (Opravil 1996)
a renesanc¢nim kontextu (Kocdr et al. 2007).

Vétsina taxonti mechu byla nalezena v hloubce 280-300 cm.
V celém profilu studny dominuje mokiadni mech srpnatka za-
hnutd (Drepanocladus aduncus; obr. 28: A), ktery je dodnes hoj-
ny na nizinnych stanovistich se stojatou vodou. V8echny zjiSténé
druhy pravdépodobné ve studni prirozené rostly nebo spadly do
studny ze stromti nebo domu v okoli. Jedna se o mokiadni, epi-
fytické (napf. Anomodon viticulosus; obr. 28: B) a suchozemské
mechy. Mech Neckera pennata dnes predstavuje vzacny epifyticky
druh, ktery roste v naSich nejlépe dochovanych lesich. Vyplii
studny v hloubce 120-140 cm vétSinou obsahuje zbytky sucho-
zemskych mechti; v hloubce 150-250 cm za¢ind dominovat mo-
kiadni mech Drepanocladus aduncus spole¢né s dalsimi hygrofil-
nimi druhy a izolovanymi zbytky suchozemskych mechii; v hloubce
260-325 cm muzeme také identifikovat kromé dosud pfitomnych
vlhkomilnych druhti nékteré sporadické zbytky epifytii.
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3.7. Zoologie

V souboru byly zaznamenany kosti riznych skupin obratlovcu:
ryby, obojzivelnici, plazi, ptaci a savci. BéZné byly zbytky obojZivel-
nikt, konkrétné Zaby a ropuchy (Bufo viridis, Bufo sp., Rana arva-
lis, Rana sp., Anura). Z hmyzoZravcu byly objeveny zbytky rejskti
a bélozubek: Crocidura suaveolens, Crocidura sp., Sorex cf. ara-
neus, Sorex cf. minutus a Soricidae. Byl zjistén pouze jeden druh
masozraveu, a to lasice kolc¢ava (Mustela nivalis). Ve studni se ob-
jevily hojné zbytky hlodavcu. Nalez Microtus oeconomus v UniCové
je jednim z nejmladsich z Ceské republiky, protoZe b&hem neolitu
tento druh vlhkych stanovist tundry mizi (Hordcek — LoZek 1988).
Co se tyce tafonomie souboru, nebyly zaznamenany zadné nalezy
se stopami po fezani nebo ohlodani, zatimco v Sesti pripadech se
objevilo opaleni.

3.8. Entomologie

Z hmyzu predstavovalo nejvétsi skupinu 380 jedincti Coleoptera
(obr: 29). Dalsi zaznamenané taxony byly Hymenoptera, Heteroptera
a Auchenorrhyncha. Analyzované vzorky také obsahovaly Sest
vzorktl rozto¢u (Acari, hlavné Oribatida). Identifikované druhy
hmyzu naznacuji pfitomnost pestré mozaiky stanovist: narusené
postupné zartstajici stanovisté, pastviny, travni porosty, lesy
a ruzné typy stanovist fiénich bfehti. V materidlu byly pritomny
jak rozsirené, tak nenaro¢né druhy ruderalti a okrajt poli (Bembi-
dion lampros a Chrysolina fastuosa), jakoZ i stenoidni brouci pfi-
rozen€ bohatych teplych a suchych stanovist a stepi (Centricnemus
leucogrammum a Pleurophorus sp.). Nizka ¢etnost lesnich druhu
(napt. Molops piceus) a naopak vyssi hojnost koprofagt vazanych
na pastviny (Onthophagus spp. a Aphodinae) pak naznacuje pri-
tomnost spiSe otevienych travnich porostti s difevinami (Hellquist
1999; Whitehouse — Smith 2014). V okoli byla pravdépodobné za-
stoupena také prirozené bohata stanovisté riénich bifeht (Dyschi-
rius). Na dievénych prvcich konstrukce studny byly zjiStény po-
Zerky tesarikovitych (Cerambycidae) a dievokazt (Xyloterus sp.).

4. Diskuse
4.1. Konstrukce a fungovani studny

Stavba i nasledné vyuziti studny jsou datovany do 51. stoleti
pr. Kr. Porovname-li vysledky dendrochronologického datovani ne-
davno zkoumanych studni LBK v Ceské republice, unicovska
studna z let 5093-5085 pr. Kr. je nejmladsi. Starsi je velimska
studna z prelomu 5196/5195 pi. Kr. (Rybnicek et al. 2018, 100-
101) a nejstarsi je studna z Ostrova z prelomu 5256/5255 pf. Kr.
(Rybnicel et al. 2020). Dalsi evropské LBK studny, ze kterych byla
ziskdna dendrodata, spadaji do podobného ¢asového intervalu
(Tegel et al. 2012; Kretschmer et al. 2016; Friedrich 2017, 421-440).

Stavitelé studny pravdépodobné predpokladali, Ze hladina pod-
zemni vody v tomto misté bude diky nedalekému toku snadno do-
stupna, coz doklada i zjiSténa vegetace. Unicovska studna se na-
chazela v bezprostfednim sousedstvi dvou domut na vychodnim
okraji osady. Ukotveni studny v kontextu sidlisté je vSak obtizné.
Podle radiokarbonového datovani je vypln studny pravdépodobné
starsi nezZ zkoumana ¢ast sidlisté€ (nepublikovana data I. Vostrov-
ské). Chronologicky horizont prozkoumaného sidlisté tedy neni
soucasny se studnou. Zda se, Ze studna byla soucasna s nezjisté-
nou ¢asti sidlisté, nebo Ze lidské ¢innost z doby stavby a fungovani
studny neni archeologicky detekovatelna.

Neolitické studny ve stfedni Evropé byly vétSinou stavény z du-
bového dreva (Tegel et al. 2012) a stejné tak i studna z Unicova.
Vybrané duby byly pokaceny kopytovitymi kliny a kmeny stromu
pak musely byt rozfezany na kusy a odkornény. Prurezy staveb-
nich dfev a priibéh letokruhti dokazuji, Ze kmeny byly vétSinou deé-
leny radialné. Stopy po opracovani lze pozorovat na kazdém kulu
a zkosenych koncich vodorovnych desek z Unicova (Rybnicek et al.
2018, 101). Vnitini konstrukce unicovské studny se sklada ze ¢tyr
rohovych kultt s podélnymi drazkami, do kterych byly zapustény
vodorovné desky. Ve spodni ¢asti Sachty byl nalezen jeden kul,
o ktery se opiraly tfi desky, jejichZ pravy konec vypadl z drazky ro-
hového ktilu. Jedna se o piimy doklad opravy konstrukce. Dievéné
konstrukce neolitickych studni byly obvykle srubové nebo byly tvo-
feny dutym kmenem stromu (napf. Tegel et al. 2012). Drazkova
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konstrukce byla, kromé LBK studny z Ostrova (Rybnicek et al.
2020), znama pouze z doby bronzové, doby fimské a ze stiedovéku
(Gollnisch-Moos 1999; Rageth 1986; Tegel et al. 2012).

Dno studny v Unicové nebylo upraveno ani zpevnéno. Dfevéna
konstrukce studny byla z vnéjsi strany omazana asi 6 cm silnou
vrstvou Sedého jilu jako ochrana pred kontaminovanou povrcho-
vou vodou. Obdobné byla omazana i konstrukce velimské studny
(Chlup et al. in preparation). V jinych pripadech byly spary mezi
konstrukénimi prvky ¢asto ucpany mechem (Weiner 1992b, 32;
Einicke 1998, 77; Stcduble — Campen 1998, 8; Elburg — Herold 2010,
24-27; Rosch 2017, 404-405). Pii odkryvu unicovské studny ne-
byly v jeji horni ¢asti detekovany Zadné kuilové jamky ani jiné do-
klady nadzemni stavby. Kosoc¢tvercovy ptudorys Sachty v Unicové
byl zjistén v hloubce 120 cm pod skrytym povrchem. Tuto situaci
interpretujeme tak, Ze hladina vody byla postupné pristupna
ustim Siroké nalevkovité jamy. Samotna konstrukce pravdépo-
dobné ptivodné zac¢inala ve vySe zminéné hloubce 120 cm. Studna
byla zfejmé oteviena. MuZeme s jistotou fici, Ze tisti studny nebylo
zcela zakryto vikem, coZ potvrzuje analyza mecht a rostlinnych
makrozbytkti.

4.2. \lyufiti, zapInéni a zanik studny

Dno studny tvori pis¢ita vyplii souvisejici s jeji stavbou nebo opra-
vou a ¢iSténim. Nasleduje vrstva s dobie vytfidénym prachovitym
sedimentem souvisejicim s ukladanim prachu ze starsich nivnich
sedimentt a pravdépodobné také nafoukaného prachu z okoli
studny. Tento sediment byl homogenizovan kazdodennim vytaho-
vanim vody ze studny. Vypln ze dna do hloubky 300 cm neobsa-
huje mnoho uhlikd, rostlinnych makrozbytkti nebo hmyzu, coz
sveédEi o ¢istoté vody béhem pouzivani studny po opravé. V nasle-
dujici fazi se prostredi ve studni alespon jednou zménilo na bah-
nité, prorostlé koreny, coZ naznacuje, Ze hladina podzemni vody
klesla. Zvy$eni hladiny vody bylo nasledovano nékolika fazemi mi-
krolaminace, které mohou odkazovat na razné vyuziti studny v jed-
notlivych fazich nebo na moZny vliv meteorologickych jevti, jako je
silny dést. Pritomnost mokradnich rostlin a mechti rovnéz podpo-
ruje ivahu o kolisani hladiny vody. Nasledné v profilu mtiZeme po-
zorovat depozici podobného sedimentu jako pred vysychanim, ale
studna byla pravdépodobné postupné znecisténa organickym ma-
teridlem. V této fazi zaplnovani studny mtiZzeme také identifikovat
zbytky epifytickych mechti (hloubka 270-300 cm), které mohly
spadnout do oteviené studny z okolnich stromt. Podobna situace
byla zjisténa u mokfadniho sedimentu v Santovce (Solcova et al.
2018).

Po tomto variabilnim stadiu nasledovalo rychlé, prfipadné jed-
nofazové zaplnéni hornim horizontem ptidy smichanym se sidli-
Stnim odpadem (130-225 cm). To znamena, Ze studna byla spiSe
zasypana umyslné a nezanikla postupnym zanaSenim nebo spon-
tannim zhroucenim konstrukce. Tuto mysSlenku podporuji také
vysledky radiokarbonového datovani, které nenaznacuji postupné
zaplnéni, ale spiSe ukladani smiSeného materialu rtizného stari.
Material z horni tmavé vrstvy vyplné studny obsahuje pilouse cer-
ného (Sitophilus granarius), ktery je vazan na rozklad rostlin,
takZe lze fici, Ze vyplil ¢astecné sestdavala z organického odpa-
du. Svédéi o tom také mnozZstvi rostlinnych makrozbytkt a uhli-
ki v hloubce 180-280 cm. Byly rovnéz nalezeny kosti mysi do-
maci (Mus musculus). Tato smés sidlistniho odpadu je podobna
vyplnim studni z Erkelenz-Kiickhoven a Brodau (Zerl — Herbig
2012). Nejvyssi cast zdokumentované vyplné studny byla ovliv-
néna pedogenezi.

4.3. Strategie obZivy prvnich zemédélct

Vlivem mokrého prostfedi se zachovaly i nezuhelnat€lé rostlinné
markozbytky. Kultivované rostliny pfedstavuji pouze 3 % rostlin-
nych makrozbytkt, z nichZ jasné dominuje pSenice jednozrnka
(Triticum monococcum) a pSenice dvouzrnka (Triticum dicoccum).
Identifikovan byl i tfeti typ, a to jemnozrnna tetraploidni pSenice
(Triticum durum/turgidum), ktera nebyla aZ do pozdni doby Zelezné
priliS vyznamna (Dreslerovd — Ko¢ar 2013).

Na zakladé téchto vysledktl mtiZeme predpokladat dlouhodobou
kultivaci, zpracovani a skladovani obou druht pSenice, které jsou
na neolitickych lokalitach stfedni Evropy tak ¢asté (Zerl — Herbig
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2012; Herbig et al. 2012/2013), Ze se nékdy uvazuje o jejich smi-
Sené kultivaci (Bogaard 2004, 64; Hajnalova 2012, 100). Sklado-
vani obilovin je potvrzeno nalezem pilouse ¢erného (Sitophilus
granarius), ktery je synantropnim hmyzem a vyviji se v zrnech
skladovanych obilovin (Plarre 2010). Byl nalezen i v jinych neoli-
tickych studnach (Schmidt 1998; 2017; Schell — Herbig 2018).

Z typickych obilnych plevelti jsme identifikovali pouze nékolik
druhti (napf. Agrostemma githago). Jedna se o nejstarsi nalez se-
mene tohoto plevele v Ceské republice a odkazuje na pavod jeho
Sireni. Nizky podil tohoto druhu mtiZe znamenat intenzivni jarni
péstovani zimnich obilovin. Polni management LBK je rekonstru-
ovan jako jednoduchy zemédélsky systém s diirazem na péstovani
letnich plodin. Nicméné Triticum monococcum lze péstovat jako letni
nebo zimni plodinu. Existuji také letni a zimni formy Triticum di-
coccum (Kreuz - Schdifer 2011). Relativné jednotny management
péstovani obilovin byl doloZen ve studnach v zapadnim a stfednim
Némecku (Zerl - Herbig 2012).

Tafonomické podminky v uni¢ovské studni umoznily zachovani
dal8ich kulturnich plodin, konkrétné maku (Papaver somniferum/
setigerum) a Inu (Linum usitatissimum). Semena Papaver somnife-
rum/ setigerum predstavuji jeden z nejstarsich nalezu této plodiny
ve stiedni Evropé. V Ceské republice byla dosud prokazana pouze
ve velimské studni (Chlup et al. in preparation) a na LBK sidlisti
v TéSeticich-Kyjovicich (Vostrovskad et al. 2019). Bohaté nalezy jsou
dokumentovany z neolitickych studen v Némecku (Knorzer 1998;
Herbig et al. 2012/2013). V Unicové byla nalezena pouze dvé se-
mena Linum usitatissimum. Oproti tomu velimska studna poskytla
vice nez 30 semen Linum usitatissimum a predpoklada se zde se-
kundarni pouziti studny jako moc¢idla (Chlup et al. in preparation).
Linum usitatissimum bylo také dokumentovano v némeckych stud-
néch (Zerl - Herbig 2012).

Sbér ovoce a lé¢ivych rostlin byl provadén v kefovych porostech,
na lesni stepi a lesni pastvinég, v lesnich porostech a lesnich svét-
lych porostech nebo na okrajich lesti. Z vyplné unicovské studny
pochézi velké mnozstvi prasklych liskovych ofechti (Corylus avel-
lana). 1zolované nalezy diaspor jahod (Fragaria vesca, Fragaria cf.
moschata) a malin (Rubus idaeus) naznacuji znalost dalsich druht
plodti. Nalezena byla také semena jablek (Malus sylvestris). Pre-
kvapivé byly také sbirany plody mochyné¢ Zidovské tresné (Physalis
alkekengi). Analogicky nalez je zndm z neolitickych studni v Né-
mecku (Herbig et al. 2012/2013). Nalez této rostliny v Unicové
muiZe byt argumentem pro mozny ptivod tohoto druhu v Ceské re-
publice.

Listy kopfivy (Urtica dioica) nebo listy maty (Mentha cf. aquatica)
mohly byt sbirdny v olSovém podrostu. Nalez semen bezu (Sambu-
cus nigra) pravdépodobné pochazi z ruderalni nebo aluvialni vege-
tace. Sbirany mohly byt také dubové Zaludy. Byl vsak identifikovan
pouze jeden kus Zaludu dubu obecného (Quercus cf. robur).

4.4. Krajina a vegetace ve starém neolitu

Druhova spektra zjiSténa archeobotanickou analyzou pokryvaji
fadu prirodnich stanovist a typt vegetace. Pritomnost vodnich dru-
hu jako je Potamogeton sp., Batrachium sp. a zelené fasy Chara sp.
a Nitella sp. dokazuje vodni stanovisté primo ve studni, coZ se zda
byt prekvapivé vzhledem k jeji velikosti. Pro vyskyt téchto rostlin
vSak postacuje doc¢asné vysuSeni. Dukazy o jejich vyskytu jsou
znamy také z jinych neolitickych studni v Némecku (Herbig et al.
2012/2013).

V okoli studny byly prokazany pastviny, okraje poli nebo jina
stepni stanovisté. Unicovska studna byla zamérné zaplnéna, coz
vedlo k vyskytu rostlin spojenych s mokrymi a naruSenymi stano-
visti, jako je Chenopodium album a Atriplex sp. Ruderalni vegetace
byla zastoupena druhy jako Polygonum aviculare a Plantago major,
které se béZné vyskytuji na poslapavanych stanovistich. Tyto rost-
liny predstavuji prechod mezi prirozenymi otevienymi stanovisti
a pozdé&ji ruderdlnimi komunitami striktné vazanymi na lidské
osidleni. S tim souvisi také pritomnosti broukt Zijicich na ruderal-
nich stanovistich s nitrofilni vegetaci. Kromé toho ve vyplni studny
prevliada mikrofauna otevienych stanovist (napt. Cricetus, Microtus,
Crocidura a Mustela), ktera je bezpochyby spojena s vyskytem se-
kundarnich stepi, jako jsou pole. Osidlené oblasti LBK byly en-
klavami v otevienych lesich, kfovinnych porostech a travnatych
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plochach (Koédr — Polcornd — Sddlo 2018), jak bylo prokazano napfr.
v Té&Seticich-Kyjovicich (Vostrovska et al. 2019).

Tretim identifikovanym stanovistém byl les s otevienym zapo-
jem a s kefi na okrajich. Asi 48,9 % lisky (Corylus) bylo detekovano
v antrakologickych zaznamech ze vSech prozkoumanych LBK
studni v Cesku. Vy$si hojnost Corylus muZe naznacovat lidsky vliv
na okolni lesy, kde liska jako pionyrska dfevina nahradila dfive
dominantni Quercus. Corylus vykazuje vyssi hojnost také v pylo-
vém zdznamu ve studni. O vlivu prvnich zemédélcti na okolni ve-
getaci se diskutuje (Willis — Bennett 1994). Nékteré analyzy pred-
pokladaji zmény ve sloZeni lesu (Magyari et al. 2012), ale regionalni
studie neukazuji Zddné zmény ve sloZeni vegetace v obdobi LBK
(Petr et al. 2013; Jamrichovd et al. 2017). Vliv ¢lovéka na vegetaci
je patrny v pozdnim neolitu, a to pouze v lokalnim méfitku (Solcovd
et al. 2018).

Analyza dfeva z konstrukce studny odhalila pfitomnost dubti
rtizného véku. Jejich rozdilny vék a primér mutiZe odraZet dyna-
miku a prostorové ¢lenéni lesa. Mozaikova struktura okolniho lesa
muZe byt tvofena existenci starych dubt, predstavujicich jadra za-
lesnénych oblasti, a mladych dubti a lisek, které lemovaly okraje
lesnich oblasti. Nékteré druhy podceledi Pomoideae byly také sou-
¢asti okraju lesnich porostt s otevienym zapojem. Tato struktura
vegetace (Petr et al. 2013; Kunes et al. 2015; Solcovd et al. 2018)
umoznuje vyskyt lehce naroénych druhti a nepfitomnost typickych
lesnich druhti zavislych na uzavieném zapoji.

Poslednim zaznamenanym stanovistém byla blizka niva, ktera
méla jiny charakter nez dnes. Toto prostredi bylo charakterizovano
otevienym biehem se Stérkopiskovymi lavicemi, o ¢emZ svéd¢i na-
lezy broukt1 (Carabidae). Tenké dubové kmeny se SirSimi letokruhy
pravdépodobné pochazely z nivy, jejiZz vlhké klima bylo priznivé pro
rychlejsi rtist. Niva je také doloZena makrozbytky kvetoucich druhti
Myosoton aquaticum, Stellaria cf. neglecta a typickych druhii olSo-
vych lesti Lycopus europaeus, Mentha cf. aquatica, Persicaria lapa-
thifolia agg., Scutellaria galericulata a Sium cf. latifolium. Zajima-
vym nalezem je Urtica kioviensis, ktera je vazana na luzni lesy.
Ilustruje zmeény v nivé béhem holocénniho obdobi, kdy sedimentace
vytvorila v nivé naplavy a Stérkopiskové lavice.

Klima obdobi LBK bylo rekonstruovano se stejnou ro¢ni pru-
meérnou teplotou jako dnes, ale s mirné€j$imi zimami a niz§imi sraz-
kami. To vedlo k vy§§imu odparovani a rostoucimu stresu ze sucha
(Dablowski et al. 2019). Takové klima odpovida druhtim rostlin
spojenym s listnatymi lesy, zejména jejich bylinnym podrostem.
Samotny hmyz ani vyskyt poZerkt, napr. tesarikti (Cerambycidae)
a drevokazli (Xyloterus sp.), na dievech z konstrukce unic¢ovské
studny nemohou poskytnout dalsi nezavislé diikazy tykajici se kli-
matu. Naopak u 27 % drev z némeckych studen byly zjistény po-
zerky teplomilného tesatika obrovského (Cerambyx cerdo L.; Tegel
etal. 2012).

5. Zavér

Stavba neolitické studny z Unicova a jeji nasledné pouZzivani pro-
kazatelné sah& do mladsiho stupné LBK. Vnitfni konstrukce uni-
Covské studny se skladala ze ¢tyf dubovych rohovych kuala s po-
délnymi drazkami, do kterych byly vodorovné zasunuty dubové
desky. Srovnatelné typy konstrukci byly zatim znamy pouze z doby
bronzové, fimské a ze stredovéku. Vypln studny byla na zacatku
tvorena rychly procesem, ktery souvisel s jejim pouZivanim. Poté,
co byla poru$ena a opravena, byla studna pouZivana déle. V na-
sledujici fazi se prostredi studny alespon jednou zmeénilo, kdyz
hladina podzemni vody klesla a nasledné se zase zvedla. Nakonec
byla studna umyslné zaplnéna materidlem ¢astecné sestavajicim
z organického odpadu.

Vypli studny poskytla velké mnoZstvi kultivovanych plodin, ple-
veltr a kefa, jakoZ i bohaté spektrum bylin. Vysledky archeobota-
nické analyzy dolozily Sirokou $kalu pfirodnich stanovist a typt
vegetace: vodni hladinu pfimo ve studni, odpadové plochy, okraje
poli nebo jinych stepnich stanovist, les s otevienym zapojem, jehoZ
okraje lemuji kefe, a nedalekou nivu. Sidelni areal prvnich zemé-
délctr v Unicové byl enklavou mezi otevienymi lesy, krovinami
a travnatymi plochami. Prostredi lokality mtiZeme rekonstruovat
jako zemédélskou osadu v mozaikovité krajiné zalesnénych a bez-
lesych oblasti, jako jsou xerotermni pastviny a feka v okoli. Nase
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paleoekologicka rekonstrukce ma pouze lokalni vyznam, ale obecny
ekologicky vztah mezi environmentalnimi daty miZe vyznamné
prispét k poznani prostiedi, v némz Zili prvni zemédélci ve stredni
Evropé.
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