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Abstract: Radiocarbon dating of the plant material is important for chronology of archaeological 
sites. Therefore, a selection of suitable plant samples is an important task. The contribution emphasiz-
es the necessity of taxonomical identification prior to radiocarbon dating as a crucial element of such 
selection. The benefits and weaknesses of dating of taxonomically undetermined and identified sam-
ples will be analysed based on several case studies referring to Neolithic sites from Hungary, Slovakia 
and Poland. These examples better illustrate the significance of the taxonomical identification since 
plant materials of the Neolithic age include only a limited number of cultivated species (e.g. hulled 
wheats) and typically do not contain remains of late arrived plants (e.g. Carpinus betulus and Fagus 
sylvatica). For more accurate dating results cereal grains, fruits and seeds, which reflect a single vege-
tative season, are preferred. Among charred wood, fragments of twigs, branches and external rings 
should mainly be taken into account, while those of trunks belonging to long-lived trees should be 
avoided. Besides the absolute chronology of archaeological features and artefacts, radiocarbon dating 
of identified plant remains might significantly contribute to the history of local vegetation and food 
production systems. 
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1. INTRODUCTION  

It is stating the obvious that the dating with radiocar-
bon methods is one of the most important tools ordering 
our knowledge of the past. It allows the cultural and envi-
ronmental phenomena from the past to be placed on a 
timescale. It also makes it possible to establish absolute 

chronology (Bronk Ramsey, 2001; Buck et al., 1991; 
Bronk Ramsey, 2009; Michczyński, 2011) and, combined 
with strictly archaeological data, to develop general 
chronological models for archaeological sites. The mate-
rial which is dated are organic remains preserved in ar-
chaeological sites, including human and animal bones as 
well as plant remains, most often charcoal. 

However, radiocarbon dates obtained from plant ma-
terial are often regarded with caution, because, for a 
number of reasons, they do not provide reliable results. 
Among these reasons one should mention the following: 
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1) lack of connection between plant material and archaeo-
logical context, 2) different fossilisation of plant remains 
within the same sample, 3) lack of taxonomic identifica-
tion of plant remains, 4) impact of the ‘old wood’ problem. 

This last factor requires a brief comment. The effect 
in question may stem from burning old, dead wood from 
a tree that had grown in a given area much earlier than it 
became settled. But problems may also stem from dating 
a charcoal sample originating from a trunk belonging to 
one of long-lived tree species. The trunk might have been 
cut and used in the cultural context that we want to date 
(Schiffer, 1986, 1996), but the ‘old wood’ effect results in 
the dates being inevitably older than the context from 
which the sample was taken. As a result, the chronology 
of the dated site or prehistoric phenomenon will be to a 
smaller or larger extent incorrect. 

This danger becomes fully apparent when we com-
pare the dates obtained from charcoal with those obtained 
from other organic substances, in which the discussed 
effect does not appear, and which originate from the same 
context. This was very convincingly demonstrated in a 
classic study by W. Stöckli (2002: fig. 13), where three 
Linear Band Pottery culture (Linearbandkeramik – LBK) 
sites were compared. The difference between charcoal 
and bone dates is very clear, with some of the charcoal 
dates being earlier than the remaining ones. Some of 
them even precede the earliest possible date for the ap-
pearance of LBK in the Rhine basin established on the 
basis of our knowledge of Neolithic prehistory. In other 
words, these dates are completely unreliable. Obviously 
enough, such situations lead to the preference (wherever 
possible) of dates obtained from other materials, which in 
the Neolithic contexts means primarily from bone. 

The problem of the ‘old wood’ has been raised many 
times in archaeological literature (Schiffer, 1986; 
Nowaczyk, 1990; Whittle, 1990; Lityńska-Zając, 1994; 
Housley, 1999; Dobrzańska et al., 2004; Walanus and 
Goslar, 2009: 9–10, fig. 1; Moskal-del Hoyo and 
Kozłowski, 2009; Brock et al., 2010; Michczyński, 2011: 
40–41). However, in our opinion the most significant part 
of the problem with the dating of plant material results 
from the fact that they are still very rarely identified tax-
onomically (Damblon and Haesaerts, 2002; Moskal-del 
Hoyo and Kozłowski, 2009). 

An example of dangers associated with the lack of 
such identification may be the Upper Palaeolithic site 
Egerszalók-Kővágó, in northern Hungary (Kozłowski et 
al., 2009). In the same layer, two charcoals were found, 
which occurred next to each other. They had been ana-
lysed taxonomically. One of them turned out to be Picea 
abies vel Larix decidua (spruce or larch), and this fits 
well to Pleistocene environment. The second charcoal 
turned out to be oak, which is rather unusual for Glacial 
environment. For this reason, charcoals were sent to da-
ting separately. The age of Picea/Larix is Upper Palaeo-
lithic (ca. 28,000 BP), but the age of oak is more than 
20,000 years younger. If both charcoals had been dated as 

a single sample, they would have given the “averaged” 
date, located somewhere between the above two results. 
That would have been simply a false outcome.  

Similar examples provided the Upper Palaeolithic site 
of Kostienki 12 (near Voronezh in western Russia), 
where among the charcoals of coniferous wood, like 
Picea, and Pinus (pine), charcoals of broad-leaved taxa 
were found, such as Quercus (oak), and Fraxinus (ash 
tree). Both groups of trees were dated separately: conifers 
correlated well with the Pleniglacial sequence of the site, 
while broad-leaved trees were of the Holocene chronolo-
gy. These results show important post-depositional dis-
turbances and highlighted the preference for dating conif-
erous wood when working with the Upper Palaeolithic 
charcoals (Damblon and Haesaerts, 2002). 

Certainly, charcoals and seeds or fruits are an integral 
component of archaeological data set that is as important 
for reconstruction of past reality as e.g. ceramics or lith-
ics. In other words, besides the absolute chronology of 
archaeological features and artefacts, radiocarbon dating 
of identified plant remains might significantly contribute 
to the history of local vegetation and food production 
systems of a given prehistoric or historic community. 

2. CASE STUDIES 

The benefits and weaknesses of dating of archaeobo-
tanical samples will be analysed based on some case 
studies from Hungarian (Nagykörű, Polgár-
Bosnyákdomb, and Polgár-Csőszhalom), Slovak (Mora-
vany), and Polish (Ludwinowo and Mozgawa) archaeo-
logical sites, referring to Early and Middle Neolithic 
periods (Fig. 1).These case studies have been performed 
by authors of the presentation within several research pro-
jects.  

Nagykörű  
Nagykörű, located in the central part of the Great 

Hungarian Plain, is the site of the Körös culture (Raczky 
et al., 2010). This unit is archaeological reflection of the 
first wave of Neolithic migration to the north-eastern part 
of the Carpathian Basin. It is generally dated to the first 
half of the sixth millennium cal BC.  

The radiocarbon dating of the site (Fig. 2) was based 
on four undetermined charcoal fragments (VERA-3052, 
VERA-3474, VERA-3476, VERA-3540 – Raczky et al., 
2010: 164; Raczky and Anders pers. comm.). According 
to cited authors these dates indicate the occupation of the 
site between 5990 and 5620 cal BC. However, during 
next studies taxonomical analyses of all charcoals from 
the site brought to selection of specimens like: the most 
external rings, branch woods, twigs, and young shoots. 
Three AMS dates (Fig. 2) were made: 1) on young shoot 
of Quercus sp. (Poz-26325), 2) on branchwood of Ulmus 
sp. (elm; Poz-26327), and 3) on branchwood of Prunus 
sp. (plum; Poz-26328) (Moskal-del Hoyo, 2010).They 
narrowed chronology of the site to at least ca. 5900–5700 
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cal BC, if we throw out the most external parts of the 
calibration ranges, of the low probability. Certainly, the 
date of ca. 5900 cal BC is only one of several possible 
interpretations. Due to properties of calibration intervals 
of two older datings and the scope of the start boundary 
interval in “phase” modelling (Fig. 2: 2) it is possible to 
rejuvenate this date even up to approx. 100 years. As 
regards the end of the settlement, it seems logical that 
younger dates obtained from undetermined charcoals 
should be accepted. The ‘old wood’ problem strongly 
suggests that in a group of datings which define a specific 
period of time, the youngest ones should be considered as 
related to human activity (such as felling a tree, from 
which the sample originates). Of course, the date of 5620 
cal BC is a “safe” one because is based on the latest point 
of time within the calibration range of the youngest date 
VERA-3052. However, the disappearance of the Körös 
culture settlement at Nagykörű could be moved up to 
approx. 5700 cal BC or to some point between 5700 and 
5620 cal BC as well. 

Therefore, the start and end of the settlement should 
be set at approx. 5900/5800 and 5700/5600 cal BC, re-
spectively. Consequently, the thesis about the existence 
of the settlement already in the 60th century BC, which is 
in contradiction with current views on the spread of the 
Körös culture, should be rejected. In other words, we 
consider the date VERA-3476 as an effect of ‘old wood’. 

The dating of ca. 5900/5800 cal BC is still quite early 
for the beginnings of the Körös culture in the middle 
Tisza region, i.e. earlier than might have been expected 

on the basis of previous knowledge (Whittle et al., 2002, 
2005; Domboróczki et al., 2010). Thus, due to the dating 
of young shoot and branchwood a support of the early 
chronology of the Neolithic appearance in the area was 
obtained. It seems probable that this chronology is not the 
(false) result of the ‘old wood’ problem. 

Moravany  
In the village of Moravany, in the Eastern Slovak 

Lowland, there is a settlement of the early and partly the 
middle phase of the Eastern Linear Pottery culture (Alföl-
di Vonaldíszes Kerámia – AVK) (Kozłowski et al., 
2015). This culture covers in practice the whole basin of 
the Tisza river. In the north-eastern and northern parts of 
this territory there are no sites of the Körös culture; there-
fore the AVK is the first Neolithic culture there.  

Twenty radiocarbon dates were obtained from unde-
termined taxonomically charcoals (Fig. 3: 1) gathered in 
anthropogenic features of that culture at the settlement of 
Moravany (Nowak, 2015). These dates are characterized 
by a great dispersion, from the Last Glacial Maximum 
until the beginning of the Eneolithic period. Obviously, 
this is a time span far beyond the span of the entire AVK 
(ca. 5600–5100 cal BC). What are the reasons for this 
situation? To solve the problem, the last series of datings 
was performed on samples identified taxonomically. It 
turned out that next to the taxa typical of the early Holo-
cene environment, plants quite unusual for this period 
were also found, including Picea sp.vel Larix sp., Fagus 
sylvatica (beech), and Carpinus betulus (hornbeam). 
They were also sent to the AMS dating. As could be 
expected, a very early date was obtained from Picea or 
Larix (Poz-22307), while young, late Holocene dates 
were obtained from Fagus sylvatica (Poz-22308) and 
Carpinus betulus (Poz-22309) (Fig. 4). 

In contrast, dates obtained from the Quercus char-
coals point at the second half of the sixth millennium cal 
BC (Fig. 3: 2), broadly in line with archaeological mate-
rial. These oak charcoals were preserved as very small 
fragments and thus it was not possible to detect if they 
come from external rings, branchwoods, twigs, or young 
shoots. However, it is likely that in this case the ‘old 
wood’ problem was avoided because these fragments 
most probably represented fuelwood collected in form of 
branches in the vicinity of the site as they were found 
dispersed within the fillings of the Neolithic pits together 
with the remains of other woody taxa (Lityńska-Zając et 
al., 2008; Moskal-del Hoyo et al., 2015). Nevertheless, 
the comparison of these “oak” dates (Fig. 3: 2) with dates 
of undetermined charcoals of Holocene age (Fig. 3: 1) 
strongly suggests that the earliest of the latter dates 
should be rejected.  

By way of a kind of interpolation, we presume that all 
datings older and younger than the Early Neolithic should 
be associated with plants untypical for the mid-Holocene 
environment. Their presence in anthropogenic features 
demonstrates that cultural and natural post-depositional 

 
Fig. 1. Location of sites mentioned in the text. 
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processes, which influenced content of these features, 
were active in the area of the site. Older charcoals, could 
get there, firstly, during digging of pits, as a result of 
cutting lenticular concentration of the Late Glacial char-
coals. The occurrence of such concentrations within the 
site was observed in geomorphological trenches. Besides, 
this idea is confirmed by the fact that charcoals of the 
presumable Late Glacial chronology mostly come from 

samples collected in the border zone of the lower sections 
of archaeological features and natural layers. Such sam-
ples usually contain some amount of yellow, clayey sed-
iment. Secondly, older charcoals could be deposited there 
during the usage of the features, and – thirdly – after 
leaving the settlement. In turn, only the last option can 
explain the delivery of the younger charcoals. 

 
Fig. 2. Nagykörű. 1: radiocarbon dating; 2: “phase” modelling of dates obtained on “short-lived” wood (all calibrations and modelling were performed by 
OxCal 4.2.4 – Bronk Ramsey, 2009; Reimer at al., 2013); 3: twig of Quercus sp. (left and right: transversal section). Micrographs by M. Moskal-del Hoyo. 
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Fig. 3. Moravany. 1: radiocarbon dating of all taxonomically undetermined charcoals of Holocene age; 2: radiocarbon dating (“phase” modelling) of all 
charcoals determined as Quercus sp., found in anthropogenic features of the Neolithic age; 3: Quercus sp. (left: transversal section and right: tangen-
tial section). Micrographs by M. Moskal-del Hoyo. 
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Fig. 4. Moravany. 1–3: Picea sp. vel Larix sp. (1. transversal section, 2. tangential section, 3. radial section); 4: Fagus sylvatica (transversal section); 
5–6: Carpinus betulus (5. transversal section, 6. radial section), and radiocarbon dating of these charcoals. Micrographs by M. Moskal-del Hoyo. 
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 Consequently, it was considered reasonable to elimi-
nate all the charcoals of trees that provided above-
mentioned early and late dates, from the overall recon-
struction of environmental context of the Early Neolithic 
settlement at Moravany (Lityńska-Zając et al., 2008; 
Moskal-del Hoyo et al., 2015).  

The series of dates obtained at Moravany, even after 
the above elimination procedures, is the largest one in the 
entire eastern Slovakia, regarding the local Early Neolith-
ic. These dates, which by interpolation can be hypotheti-
cally considered as made exclusively on oak samples, 
give a compact and relatively certain chronology of ca. 
5500–5150 cal BC (Kaczanowska et al., 2015: 236; 
Nowak, 2015) and, therefore, allow to generate the chro-
nology of the early and middle AVK in the Eastern Slo-
vak Lowland which is much more likely than before. 
Until now, that chronology was based only on one radio-
carbon date (Šiška, 1989: 125) and the relative chronolo-
gy of pottery, which relied heavily on analogies and 
comparisons with eastern Linear materials from Hungary. 
The latter system did not always give good results, be-
cause of possible local specifics of cultural development. 
Some problems associated with the relationship between 
radiocarbon dating and characteristics of pottery found at 
Moravany (absolute dating suggests rather multi-phase 
occupation, as opposed to ceramic typology – comp. 
Šiška, 1989; Vizdal, 1997; Vizdal et al., 2015; Nowak, 
2015) do not decrease significantly the importance of 
developed chronology. Contrary, this chronology sug-
gests to re-examine the value and relevance of the current 
indicators of ceramic relative chronology. Such situation 
is often met, when we manage to get a larger number of 
radiocarbon dates at a site of either the Western (e.g. 
Dębiec, 2014) or the Eastern (e.g. Kalicz and Kós, 2014) 
Linear Pottery culture. One way or another, the devel-
oped model of absolute chronology of the AVK in the 
Eastern Slovak Lowland allows to more realistically 
assess the value of existing chronological schemes and to 
put forward some modifications to them (Kaczanowska et 
al., 2015; Nowak, 2015). 

Polgár-Csőszhalom and Polgár-Bosnyákdomb  
We deal with a slightly similar situations in the case 

of two Late Neolithic sites situated in the Upper Tisza 
river basin: Polgár-Csőszhalom (Raczky et al., 2002, 
Raczky and Anders, 2008) and Polgár-Bosnyákdomb 
(Raczky and Anders, 2009a, 2016). It should be empha-
sized that the first one consists actually of two clearly 
separate parts: a small tell settlement and a large horizon-
tal settlement. As can be judged on the basis of several 
dozen dates, made primarily on bones, these two settle-
ments of Polgár-Csőszhalom were inhabited in the first 
half of the 5th millennium cal BC, but Polgár-
Bosnyákdomb only at the end of this period (Raczky and 
Anders, 2009b, 2010, 2016). 

The anthracological analysis from these sites were 
conducted in order to reconstruct woodland vegetation 

near Polgár settlements during the Middle Neolithic oc-
cupation (Moskal-del Hoyo, 2013; Moskal-del Hoyo and 
Lityńska-Zając, 2016). Taxonomical analyses revealed 
the presence of single charcoal fragments belonging to 
Carpinus betulus, which is an untypical tree for the mid-
dle Holocene. One charcoal from the horizontal settle-
ment of Polgár-Csőszhalom was dated because its pres-
ence in Neolithic layers could suggest its early appear-
ance in local forests, meaning the early spread of this 
late-arriving tree in Central Europe (Magyari, 2002). 
However, its dating is young; it corresponds to the turn of 
the Roman and Migration Periods (Fig. 5: 1). But there 
are also “good” dates among taxonomically labelled 
materials. These include, among others, the date of twigs 
of Cornus sp. (dogwood or Cornelian cherry), i.e. of a 
relatively short-lived plant (Fig. 5: 2). Charcoal of Cor-
nus was selected because it is a typical component of 
wood charcoal assemblages in these sites and other con-
temporaneous settlements from the Great Hungarian 
Plain. At both sites it ranks third, just behind oak and elm 
(Moskal-del Hoyo, 2013), but is more suitable to be radi-
ocarbon dated than oak and elm, which are long-living 
trees.  

Worthy of mention is the date obtained from a frag-
ment of awns of Stipa sp. (feather grass) from Polgár-
Bosnyákdomb (Fig. 5: 3–4). This is the date of the same 
age as dates made on bones which were found in the 
same stratigraphic context, that is in the bottom layers of 
a ditch (Fig. 5: 3) (Raczky and Anders, 2016). It should 
be therefore emphasized that the date of the short-living 
plant (Stipa belongs to hemicryptophytes, which above-
ground parts die every winter, i.e. these parts are de facto 
annual ones) is as good as bone dates are. In theory, as in 
the case of other annual plants, e.g. cereals, we could get 
a date with a precision up to one year. However, so accu-
rate measurement of preserved 14C is beyond the tech-
nical possibilities of radiocarbon labs. 

Ludwinowo 
Ludwinowo is situated in north-central Poland, in the 

territory of Kuyavia. It is one of many local sites of the 
LBK, which is the first Neolithic unit in Central Europe. 
The settlement concentration of the LBK in Kuyavia is 
exceptional in lowland territories of Central Europe due 
to high number of recorded sites (ca. 300 – Pyzel, 2010: 
141). This concentration shows how intensive was utilisa-
tion of small enclaves with fertile soils by the first Cen-
tral European farmers, even if located in areas remote 
from initial and secondary centres of the „Linear” migra-
tions, which were situated in the middle Danube basin 
and in the upland belt of the East-Central Europe. It is 
worth mentioning that the lowland LBK do not differ 
from its southern parts, in terms of both material culture 
and settlement or economic patterns. 

At Ludwinowo three 14C dates were obtained from 
taxonomically identified plant remains, which occurred in 
two features situated in the south-western part of the site 
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(Mueller-Bieniek et al., 2015) (Fig. 6). One date derives 
from Triticum monococcum (einkorn; Poz-72392) chaff 
(Fig. 6: 2) and one from Cerealia grain (Poz-77284). 
They both fit very well into the chronological characteris-
tics of the archaeological materials.  

Perhaps the most interesting is the third date, made on 
seeds of Chenopodium sp. (goosefoot; Poz-72393) (Fig. 
6: 3). At the site of Ludwinowo a large amount of goose-
foot seeds was discovered, both in the charred and un-
charred form. The latter ones are probably much younger 
than Neolithic or even recent, because in archaeobotany 
they think that uncharred remains, preserved in archaeo-
logical layers, located in the so-called dry sites, are an 
admixture of younger or even current age, not associated 

with the archaeological context. For such sites, perma-
nently located above the groundwater level, there are no 
conditions favourable to maintenance of unburned speci-
mens (Bieniek, 1998; Lityńska-Zając and Wasylikowa, 
2005: 41–51). They could get to the sediment from the 
“seed bank”, residual in the soil, or from the immediate 
surroundings, during picking up, drying or floating sam-
ples in field investigations. In case of Ludwinowo, the 
question had emerged, what was the age of the charred 
remains? The dating demonstrated the Neolithic age of 
charred Chenopodium seeds, identical with age of wheat 
chaff from the same sample. Remains of Chenopodium 
turned out to be not only younger admixture.  

 
Fig. 5. Polgár-Csőszhalom and Polgár-Bosnyákdomb. 1: Carpinus sp. from Polgár-Csőszhalom (left: transversal section and right: two micrographs 
of radial section); 2: Cornus sp. from Polgár-Bosnyákdomb (left: transversal section and right: radial section). Micrographs by M. Moskal-del Hoyo;  
3: radiocarbon dating from the ditch of Polgár-Bosnyákdomb in relation to the depth; 4: awn of Stipa sp. from the ditch at Polgár-Bosnyákdomb. 
Photo by M. Lityńska-Zając. 
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These three dates from annual plants are mutually 
compatible, i.e. point to ca. 5300/5200–5100/5000 cal 
BC. Two of them derive from a pit and one from a post-
hole. Because in the latter feature there are no archaeo-
logical artefacts, such dating is a decisive argument for 
connection of the post-hole with the LBK, and – conse-
quently – for recognition of the whole arrangement of 
post-holes and pits in this section of the site as remain of 
yet another house of local community of this culture.  

Mozgawa 
The site at Mozgawa, in southern Poland, belongs to 

the Funnel Beaker culture (Trichterbecherkultur – TRB). 
This is quite big settlement that covers almost 35 hec-
tares. The Funnel Beaker culture is considered as an ar-
chaeological reflection of the so-called second stage of 
neolithisation. In a nutshell, that process can be described 
as covering the whole landscape by Neolithic settlement, 
contrary to situation in the 6th and 5th millennia BC, when 

Neolithic tended to concentrate on areas with the best 
ecological conditions for agriculture.  

So far, eleven dates were obtained from plant material 
found in features of the TRB at Mozgawa. One of them 
refers to the early Bronze Age and corroborates the oper-
ating of post-depositional processes, later than Neolithic. 
Other dates (Fig. 7) are congruent to each other and indi-
cate settling of the village around 3600–3400 cal BC, and 
possibly, perhaps with a lesser intensity, in the later part 
of the fourth millennium cal BC. This perfectly corre-
sponds to chronological characteristics of archaeological 
findings. In these findings, mainly in pottery, characteris-
tics of the so-called classical phase of the south-eastern 
group of the TRB, placed around mid-fourth millennium 
cal BC, can be recorded (Włodarczak, 2006; Nowak, 
2009). On the other hand, pottery with elements of the so-
called Beaker-Baden assemblages, dated to the turn of the 
4th and 3rd millennia BC (Zastawny, 2008, 2015), were 
also noticed. It is also worth noting that Beaker-Baden 

 
Fig. 6. Ludwinowo. 1: radiocarbon dating; 2: wheat chaff fragments from Ludwinowo; 3. Chenopodium sp. from Ludwinowo. Photos by A. Mueller-
Bieniek and M. Szewczyk. 
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assemblages were discovered first and foremost in eastern 
part of the Western Lesser Poland less uplands (Kruk and 
Milisauskas, 1999: 171–215), i.e. in the region where the 
settlement of Mozgawa is situated.  

Among these ten dates, nine were made on annual 
plants, of which seven on wheat grains. One date comes 
from Lens culinaris (lentil), which was also cultivated by 
communities of the TRB (Lityńska-Zając and Wasyli-
kowa, 2005; Lityńska-Zając, 2013). Certainly, the date 
from Bromus sp. (brome), which fits well into other 
dates, is worth emphasizing. This demonstrates that da-
ting other annual plants than cereals can be also useful for 
Neolithic phenomena.  

One date was obtained from pine charcoal (Fig. 7: 2). 
It also correlates very well with other dates. This is not 
surprising, as the morphologically identified branchwood 
was purposefully handed for dating. As it turns out, once 
again, the date of charcoal not necessarily has to be too 
young, if made on suitably selected samples. 

3. DISCUSSION  

The case studies presented above illustrate a number 
of benefits flowing from the proper selection of plant 
material for radiocarbon dating. 

The dating of annual or biannual plants makes it pos-
sible to obtain dates that usually overlap and produce a 

 
Fig. 7. Mozgawa. 1: radiocarbon dating (“phase” modelling); 2: branch of Pinus sylvestris (left: transversal section and right: radial section). Micro-
graphs by M. Moskal-del Hoyo. 
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narrow time range, which correlates well with the chro-
nology established on the basis of other, ‘reliable’ materi-
als, i.e. first of all bones. Dates from short-lived plants 
and from bones mutually confirm each other, as illustrat-
ed by the dating of the Stipa sp. in Polgár-Bosnyákdomb. 
Furthermore, these dates agree with what is suggested by 
the chronological analysis of archaeological materials, as 
exemplified by Ludwinowo and Mozgawa. When archae-
ological material is lacking in a feature, they can provide 
a reliable clue for the cultural identification of such fea-
ture, or even entire complex of features (vide Lud-
winowo). 

Of course, apart from information of a strictly chrono-
logical nature, dates of that kind obtained from domesti-
cated plants reveal what species were cultivated by a 
given community. On the other hand, dates from short-
lived wild plants or those that were not cultivated in the 
Neolithic can convincingly demonstrate their attribution 
to the Neolithic context, as for example with Stipa in 
Polgár-Bosnyákdomb or Chenopodium in Ludwinowo. 
Such an attribution is not automatically certain, and the 
dates allow us to rule out the possibility that these plants 
were younger admixtures. In this way, our understanding 
of the environmental context for human settlement can 
become more complete, and the same applies to our 
knowledge about the potential exploitation of these plants 
or about human-environment relationships in the past. 

The dating of plant remains representing species un-
common for the environment in which given human 
groups developed (here: Early and Middle Neolithic 
communities) and which were identified by archaeobo-
tanical analysis often results in the dates which diverge 
greatly from what might be expected based on the ar-
chaeological context. Apart from providing confirmation 
for our assessment of what is and what is not typical for 
the flora of a given territory and time, such dating (relia-
ble as it indeed is) allows us to demonstrate the operation 
of post-depositional processes which, be they cultural or 
natural, transform the original contents of anthropogenic 
features, introducing to them older or younger artefacts 
and natural substances (Schiffer, 1996). The operation of 
such processes should be taken into account in the case of 
plant remains, too. The discussed dates are one more, and 
very convincing, proof that anthropological features dis-
covered on archaeological sites are not closed assemblag-
es (also with respect to plant remains), the fact still quite 
often ignored by archaeologists, archaeobotanists, and 
scholars from other disciplines directly or indirectly in-
terested in the human past. 

The dates obtained from plants ‘atypical’ of the Neo-
lithic, and which considerably diverge from the expected 
ranges, should be eliminated from the analysed cultural 
context. The dates that remain offer a reliable chronolo-
gy, consistent with hitherto findings concerning the 
chronological position of particular archaeological mate-
rials. The best example of such a situation is the Mora-
vany site. 

On the other hand, the dates of the discussed type en-
rich our knowledge about the environmental conditions in 
other periods, as demonstrated in Moravany and the two 
sites from the Polgár quoted above. 

The dating of young shoots, branchwood, and external 
rings brings similar results, i.e. allows the chronology of 
a site to be narrowed down. As mentioned, in the case of 
Nagykörű this meant that the beginnings of the Neolithic 
(Körös culture) occupation on the middle Tisa needed to 
be dated approximately 100/200 years later. On the other 
hand, this initial date is much more reliable now, and 
corresponds well with the existing models of the Körös 
culture territorial development (Whittle et al., 2002, 
2005; Domboróczki, 2010; Dombóroczki and Raczky, 
2010; Domboróczki et al., 2010).  

The chronology of ‘short-lived’ wood correlates with 
radiocarbon chronology based on materials other than 
wood, where such materials are available (vide Nagykörű, 
Polgár-Bosnyákdomb, and Mozgawa). This allows for a 
conclusion that the dates (or even a single date!) obtained 
from ‘short-lived’ wood should be generally considered 
reliable, even if no other grounds for establishing the 
chronology of a given site are available. 

4. CONCLUSIONS 

The examples presented above, along with their dis-
cussion, clearly indicate that a number of factors need to 
be considered when selecting samples for radiocarbon 
dating. First of all, one should bear in mind that “radio-
carbon laboratory dates the sample we submit, not the 
feature we want to date with that sample” (Lityńska-
Zając and Wasylikowa, 2005: 59). Therefore, the connec-
tion of the analysed sample with a feature and layer 
should be each time determined, and possible contamina-
tions eliminated. 

It is best to date single, “large” specimens, known as 
plant macroremains, such as fruits, seeds, buds, leaves, 
and other vegetative parts (Wasylikowa, 1986), including 
also those of wild plants. For obvious reasons, the dates 
obtained from the remains of annual or biannual plants, 
whose lifespan is limited to one or two vegetative sea-
sons, are closest to reality. They give a compact period of 
time, usually narrower than the chronology based on 
charred wood fragments, and consistent with chronologi-
cal suggestions based on pottery, chipped lithics, stone 
artefacts, etc. 

The situation is different in the case of long-lived or-
ganisms such as trees. As regards charcoal, fragments 
determined as twigs, branches, and external rings should 
mainly be taken into account, while those belonging to 
long-lived elements of trees should be avoided. Then it 
turns out that such dating does not differ in terms of pre-
cision from the dating obtained from other materials. 

These dates, as well as the above-mentioned dates of 
fruits and seeds allow for the rejection of some of the 
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dates made on undetermined charcoals, usually the earli-
est ones in a given situation.  

The presence of unexpected taxa from the perspective 
of the history of local flora and cultivation practices may 
indicate some taphonomic and stratigraphic problems. 
These taxa illustrate the significance of the detailed bo-
tanical identification, since plant materials of the Neolith-
ic age include only a limited number of cultivated species 
and typically do not contain remains of late arrived and 
late used plants. In other words, there is a big risk of 
getting dates later than the Neolithic. But such dates are 
also valuable. They are important for the history of local 
vegetation, and demonstrate the operation of a variety of 
cultural and natural post-depositional processes within a 
given archaeological site. 

To finally recapitulate, our contribution emphasises 
the necessity of taxonomical identification of plant re-
mains prior to radiocarbon dating as a measure for choos-
ing the most relevant materials. The most appropriate 
specimens should be selected using the knowledge about 
plants typical for each chronological period in a given 
region, including wild and cultivated ones. If we want to 
properly date a feature or a site, and not only the sample, 
then we have to choose what is the most typical for speci-
fied time and place.  

ACKNOWLEDGEMENTS  

Part of this work, including especially new radiocar-
bon dating results, was financed by grants given by the 
National Science Centre of Poland 
(2013/10/M/HS3/00537 – Head: A. Mueller-Bieniek, 
2012/06/M/HS3/00288 – Head: M. Moskal-del Hoyo, 
and 2013/11/B/HS3/03822 – Head: M. Moskal-del 
Hoyo).  

REFERENCES 

Bieniek A, 1998. Przyczynek do dyskusji nad wiekiem szczątków 
roślinnych zachowanych w obiektach archeologicznych (A contri-
bution to the discussion on age of plant remains preserved in ar-
chaeological features). Łódzkie Sprawozdania Archeologiczne 4: 
75–76.  

Brock F, Higham T, Ditchfield P and Bronk Ramsey C, 2010. Current 
pretreatment methods for AMS radiocarbon dating at the Oxford 
radiocarbon accelerator unit (ORAU). Radiocarbon 52(1): 103–
112, DOI 10.1017/S0033822200045069. 

Bronk Ramsey Ch, 2001. Development of the radiocarbon calibration 
program. Radiocarbon 43(2A): 355–363, DOI 
10.1017/S0033822200038212.  

Bronk Ramsey Ch, 2009. Bayesian analysis of radiocarbon dates. 
Radiocarbon 51(1): 337–360, DOI 10.1017/s0033822200033865. 

Buck CE, Kenworthy JB, Litton CD and Smith AFM, 1991. Combining 
archaeological and radiocarbon information: a Bayesian approach 
to calibration. Antiquity 65: 808–821, DOI 
10.1017/S0003598X00080534.  

Damblon F and Haesaerts P, 2002. Anthracology and radiochronology 
of Upper Pleistocene in the loessic areas of Eurasia. In: Thiébault 
S, ed, Charcoal Analysis. Methodological Approaches, Palaeoeco-
logical Results and Wood Uses. Archaeopress, Oxford: 65–71. 

Dębiec M, 2014. Zwięczyca 3. Eine bandkeramische Siedlung am 
Wisłok (Zwięczyca 3. Settlement of the Linear Band Pottery Cul-

ture on the River Wisłok). Rzeszów, Uniwersytet Rzeszowski: 278 
pp (in German).  

Dobrzańska H, Kalicki T, Calderoni G and Lityńska-Zając M, 2004. 
Pottery and environment: The Roman Period production centre at 
Zofipole (Cracow, Southern Poland). Acts of the XIVth UISPP 
Congress, University of Liege, Belgium, 2–8 September 2001, 
Section 3. Paleoecology. General sessions and posters. BAR Inter-
national Series 1271: 83–90.Archaeopress, Oxford: 83–90. 

Domboróczki L, 2010. Neolithisation in northeastern Hungary: Old 
theories and new perspectives. In: Gronenborn D and Petrasch J., 
eds, Die Neolithisierung Mitteleuropas. Internationale Tagung, 
Mainz 24. bis 26. Juni 2005. (Neolithisation of Central Europe. In-
ternational Meeting, Mainz, 24–26 June 2005). Römisch-
Germanisches Zentralmuseum and Forschungsinstitut für Vor- und 
Frühgeschichte, Mainz: 175–187.  

Domboróczki L, Kaczanowska M and Kozłowski JK, 2010. The Neo-
lithic settlement of Tiszaszőlős-Domaháza-puszta and the question 
of the northern spread of the Körös culture. Atti della Societa per 
la Preistoria e Protoistoria della Regione Friuli-Venezia Giulia 17 
(2008–2009): 101–155. 

Domboróczki L and Raczky P, 2010. Excavations at Ibrány-Nagyerdő 
and the northernmost distribution of the Körös culture in Hungary. 
In: Kozłowski J and Raczky P, eds, Neolithisation of the Carpa-
thian Basin: Northernmost Distribution of the Starčevo/Körös Cul-
ture. Polish Academy of Arts and Sciences and Institute of Ar-
chaeological Sciences of the Eötvös Lorand University, Kraków-
Budapest: 191–218.  

Housley RA, 1999. 14C dating sub-fossil plant remains. In: Jones TP and 
Rowe NP, eds, Fossil Plants and Spores. Modern Techniques. Ge-
ological Society of London Special Publication, London: 301–305.  

Kaczanowska M, Kozłowski JK, Nowak M and Vizdal M, 2015. Con-
clusions. In: Kozłowski JK, Nowak M and Vizdal M, eds, Early 
Farmers of the Eastern Slovak Lowland: The Settlement of the 
Eastern Linear Pottery Culture at Moravany. Polska Akademia 
Umiejętności, Kraków: 235–246.  

Kalicz N and Koós J, 2014. Mezőkövesd-Mocsolyás. A neolitikus 
Szatmár-csoport (AVK I) települése és temetője a Kr. e. 6. Évezred 
második feléből (Mezőkövesd-Mocsolyás. A Brief Overview of 
the Szatmár Group (ALBK 1) in the Light of the Excavations and 
the Assessment of the Site and its Finds). Miskolc, Herman Ottó 
Múseum: 318 pp (in Hungarian with English summary).  

Kozłowski JK, Mester Z, Zandler K, Budek A, Kalicki T, Moskal M 
and Ringer Á, 2009. Le Paléolithique moyen et supérieur de la 
Hongrie du nord: nouvelles investigations dans la région d’Eger 
(Middle and Upper Palaeolithic of northern Hungary: New inves-
tigations in the Eger region). L’anthropologie 113: 399–453, DOI 
10.1016/j.anthro.2009.04.005. 

Kozłowski JK, Nowak M and Vizdal M (eds), 2015. Early Farmers of 
the Eastern Slovak Lowland: The Settlement of the Eastern Linear 
Pottery Culture at Moravany. Kraków, Polska Akademia Umiejęt-
ności: 261 pp. 

Kruk J and Milisauskas S, 1999. Rozkwit u upadek społeczeństw rolni-
czych neolitu (The Rise and Fall of Neolithic Societies). Kraków, 
Instytut Archeologii i Etnologii PAN: 403 pp (in Polish with En-
glish summary).  

Lityńska-Zając M, 1994. Problem datowania szczątków roślinnych ze 
stanowisk archeologicznych (The problem of dating of plant rema-
ins from archaeological sites). In: Wasylikowa K, ed, Warsztaty 
ArcheobotaniczneIgołomia. Polish Botanical Studies. Guidebook 
Series 11: 169–174.  

Lityńska-Zając M, 2013. The importance of leguminous plants in the 
diet of Neolithic and Early Bronze Age populations of Little Po-
land. In: Kadrow S and Włodarczak P, eds, Environment and sub-
sistence – forty years after Janusz Kruk’s „Settlement studies…”. 
Institute of Archaeology Rzeszów University and Rudolf Habelt, 
Rzeszów-Bonn: 295–301. 

Lityńska-Zając M, Moskal-Del Hoyo M and Nowak M, 2008. Plant 
remains from an early Neolithic settlement at Moravany (eastern 
Slovakia). Vegetation History and Archaeobotany 17: 81–92. 

http://dx.doi.org/10.1017/S0033822200045069
http://dx.doi.org/10.1017/S0033822200038212
http://dx.doi.org/10.1017/s0033822200033865
http://dx.doi.org/10.1017/S0003598X00080534
http://dx.doi.org/10.1016/j.anthro.2009.04.005


BENEFITS AND WEAKNESSES OF RADIOCARBON DATING OF PLANT MATERIAL 

200 

Lityńska-Zając M and Wasylikowa K, 2005. Przewodnik do badań 
archeobotanicznych (Guidebook for archaeobotanical research). 
Poznań, Sorus: 566 pp (in Polish).  

Magyari E, 2002. Holocene biogeography of Fagus sylvatica L. and 
Carpinus betulus L. in the Carpathian-Alpine Region. Folia Histo-
rico-Naturalia Musei Matraensis 26: 15–35. 

Michczyński A, 2011. Tworzenie chronologii bezwzględnych na pod-
stawie datowania metodą radiowęglową (Absolute Chronologies 
Constructed on the Basis of Radiocarbon Dating). Gliwice, Wy-
dawnictwo Politechniki Śląskiej: 197pp (in Polish).  

Moskal-del Hoyo M, 2010. Wood charcoal remains from an early 
Neolithic settlement at Nagykörű (eastern Hungary). In: 
Kozłowski J and Raczky P, eds, Neolithisation of the Carpathian 
Basin: Northernmost Distribution of the Starčevo/Körös Culture. 
Polish Academy of Arts and Sciences and Institute of Archaeolog-
ical Sciences of the Eötvös Lorand University, Kraków-Budapest: 
177–190.  

Moskal-del Hoyo M, 2013. Mid-Holocene forests from Eastern Hunga-
ry: new anthracological data. Review of Palaeobotany and Paly-
nology 193: 70–81, DOI 10.1016/j.revpalbo.2013.01.007. 

Moskal-del Hoyo M and Kozłowski JK, 2009. Botanical identification 
of wood charcoal remains and radiocarbon dating – new examples 
of the importance of taxonomical identifications prior to 14C da-
ting. Sprawozdania Archeologiczne 61: 253–271. 

Moskal-del Hoyo M and Lityńska-Zając M., 2016. Plant remains from 
the late Neolithic settlement of Polgár-Bosnyákdomb. Folia Qua-
ternaria 84, 85–98, DOI 10.4467/21995923FQ.16.003.5994.  

Moskal-del Hoyo M, Lityńska-Zając M and Badal E, 2015. Archaeo-
botany: Agriculture and plant exploitation in the early Neolithic 
settlement at Moravany. In: Kozłowski JK, Nowak M and Vizdal 
M, eds, Early Farmers of the Eastern Slovak Lowland: The Set-
tlement of the Eastern Linear Pottery Culture at Moravany. Polska 
Akademia Umiejętności, Kraków: 197–214.  

Mueller-Bieniek A, Kapcia M, Moskal-del Hoyo M and Pyzel J, 2015. 
Badania archeobotaniczne stanowiska Ludwinowo 7 (Archaeobo-
tanical investigations of the site Ludwinowo 7). In: Lityńska-Zając 
M and Mueller-Bieniek A, eds, Warsztaty Archeobotaniczne: Kra-
ków-Igołomia, 28–30 września 2015. Streszczenia referatów (Ar-
chaeobotanical Workshops: Kraków-Igołomia, 28–30 September 
2015. Abstracts). Instytut Archeologii i Etnologii PAN and Insty-
tut Botaniki im. W. Szafera PAN, Kraków: 14.  

Nowaczyk B, 1990. Datowanie radiowęglowe anatomicznych i morfo-
logicznych szczątków roślinnych i ich znaczenie w interpretacji 
wieku osadów jeziornych facji brzegowej (Radiocarbon dating of 
anatomically and morphologically identified plant remains and 
their significance for interpreting age data). Geochronometria 6: 
143–151.  

Nowak M, 2009. Drugi etap neolityzacji ziem polskich (The second 
Phase of Neolithisation in Polish Territories). Kraków, Instytut 
Archeologii UJ: 717 pp (in Polish with English summary) 

Nowak M, 2015. Absolute chronology of the settlement of the Eastern 
Linear Pottery culture at Moravany. In: Kozłowski JK, Nowak M 
and Vizdal M, eds, Early Farmers of the Eastern Slovak Lowland: 
The Settlement of the Eastern Linear Pottery Culture at Moravany. 
Polska Akademia Umiejętności, Kraków: 215–234.  

Pyzel J, 2010. Historia osadnictwa społeczności kultury ceramiki wstę-
gowej rytej na Kujawach (History of the Settlement of People of 
the Linear Band Pottery Culture in Kuyavia). Gdańsk, Instytut Ar-
cheologii Uniwersytetu Gdańskiego: 273 pp (in Polish with Eng-
lish summary).  

Raczky P and Anders A, 2008. Late Neolithic spatial differentiation at 
Polgár-Csőszhalom, eastern Hungary, In: Bailey DW, Whittle A 
and Hoffman D, eds, Living Well Together? Settlement and Mate-
riality in the Neolithic of South-East and Central Europe. Oxford, 
Oxbow Books: 35–53. 

Raczky P and Anders A, 2009a. Régészeti kutatások egy késő neolitikus 
településen - Polgár-Bosnyákdomb (Előzetes jelentés) (Archaeo-
logical research at a Late Neolithic settlement - Polgár-
Bosnyákdomb (preliminary report). Archaeológiai Értesítő 134: 5–
21. 

Raczky P and Anders A, 2009b. Settlement history of the Middle Neo-
lithic in the Polgár micro-region (the development of the Alföld 
Linearband Pottery in the upper Tisza region, Hungary). In: 
Kozłowski JK, ed, Interactions Between Different Models of Neo-
lithozation North of the central European Agro-Ecological Barri-
er. Polska Akademia Umiejętności, Kraków: 31–50. 

Raczky P and Anders A, 2010. The times they are a-changin’: revisiting 
the chronological framework of the Late Neolithic settlement 
complex at Polgár–Csőszhalom. In: Kalábková P, Kovár B, Pavúk 
P and Šuteková J, eds, PANTA RHEI. Studies in Chronology and 
Cultural Development of the South-Eastern and Central Europe in 
Earlier Prehistory Presented to Juraj Pavúk on the Occasion of 
his 75th Birthday. Bratislava, Comenius University: 357–378. 

Raczky P and Anders A, 2016. Polgár-Bosnyákdomb, a Late Neolithic 
tell-like settlement on the Polgár-island (NE Hungary). Prelimi-
nary results of the investigations. Folia Quaternaria 84: 99–122, 
DOI 10.4467/21995923FQ.16.004.5995.  

Raczky P, Meier-Arendt W, Anders A, Hajdú Z, Nagy E, Kurucz K, 
Domboróczki L, Sebők K, Sümegi P, Magyari E, Szántó Z, Gulyás 
S, Dobó K, Bácskay E, Biró KT and Schwartz Ch, 2002. Polgár-
Csőszhalom (1989–2000): Summary of the Hungarian-German 
excavations on a Neolithic settlement in eastern Hungary. In: 
Aslan R, Blum S, Kastl G, Schweizer F and Thumm D, eds, Mau-
erSchau: Band 2. Festschrift für Manfred Korfmann. Bernard Al-
bert Greiner, Remshalden-Grunbach: 833–860.  

Raczky P, Sümegi P, Bartosiewicz L, Gál E, Kaczanowska M, Ko-
złowski JK and Anders A, 2010. Ecological barier versus mental 
marginal zone? Problems of the northernmost Körös culture set-
tlements in the Great Hungarian Plain. In: Gronenborn D and Pet-
rasch J., eds, Die Neolithisierung Mitteleuropas. Internationale 
Tagung, Mainz 24. bis 26. Juni 2005. (Neolithisation of Central 
Europe. International Meeting, Mainz, 24–26 June 2005). 
Römisch-Germanisches Zentralmuseum and Forschungsinstitut für 
Vor- und Frühgeschichte, Mainz: 175–187. 

Reimer PJ, Bard E, Bayliss A, Beck JW, Blackwell PG, Bronk Ramsey 
Ch, Grootes PM, Guilderson TP, Haflidason H, Hajdas I, Hatté 
Ch, Heaton TJ, Hoffmann DL, Hogg AG, Hughen KA, Kaiser KF, 
Kromer B, Manning SW, Niu M, Reimer RW, Richards DA, Scott 
EM, Southon JR, Staff RA, Turney ChSM and van der Plicht J, 
2013. IntCal13 and Marine13 radiocarbon age calibration curves 
0–50,000 years cal BP. Radiocarbon 55(4): 1869–1887, DOI 
10.2458/azu_js_rc.55.16947. 

Schiffer MB, 1986. Radiocarbon dating and the „Old Wood“ Problem: 
The case of the Hohokam chronology. Journal of Archaeological 
Science 13: 13–30, DOI 10.1016/0305-4403(86)90024-5.  

Schiffer MB, 1996. Formation Processes of the Archaeological Record. 
Second edition. Salt Lake City, University of Utah Press: 428 pp. 

Stöckli WE, 2002. Absolute und relative Chronologie des Früh- und 
Mittelneolithikums in Westdeutschland (Rheinland und Rhein-
Main-Gebiet) (The Absolute and Relative Chronology of Early 
and Middle Neolithic in West Germany (Rhineland and Rhine-
Main Area)). Basel, Archäologie Verlag: 142 pp (in German with 
English summary).  

Šiška S, 1989. Kultúra s východnou lineárnou keramikou na Slovensku 
(The Eastern Linear Pottery Culture in Slovakia). Bratislava, 
Veda: 189 pp (in Slovak).  

Vizdal M, 1997. Pottery finds. In: Kozłowski JK, ed, The Early Linear 
Pottery Culture in Eastern Slovakia. Polska Akademia Umiejęt-
ności, Kraków: 43–142.  

Vizdal M, Vizdal M, Voľanska A and Nowak M, 2015. Ceramic mate-
rials from the settlement oft he Eastern Linar Pottery culture at 
Moravany. In: Kozłowski JK, Nowak M and Vizdal M, eds, Early 
Farmers of the Eastern Slovak Lowland: The Settlement of the 
Eastern Linear Pottery Culture at Moravany. Polska Akademia 
Umiejętności, Kraków: 85–162.  

Walanus A and Goslar T, 2009. Datowanie radiowęglowe (Radiocarbon 
Dating). Kraków, Wydawnictwa AGH: 148 pp (in Polish).  

Wasylikowa K, 1986. The analysis of fossil fruits and seeds. In: Ber-
glund BE, ed., Handbook of Holocene Palaeoecology and Palaeo-
hydrology. John Wiley & Sons, Chichester: 571-590. 

http://dx.doi.org/10.1016/j.revpalbo.2013.01.007
http://dx.doi.org/10.4467/21995923FQ.16.003.5994
http://dx.doi.org/10.4467/21995923FQ.16.004.5995
http://dx.doi.org/10.2458/azu_js_rc.55.16947
http://dx.doi.org/10.1016/0305-4403(86)90024-5


M. Nowak et al. 

201 

Whittle A, 1990. Radiocarbon dating of the Linear Pottery culture: the 
contribution of cereal and bone samples. Antiquity 64(243): 297–
302, DOI 10.1017/S0003598X00077917.  

Whittle A, Bartosiewicz L, Borić D, Pettitt P and Richards M, 2002. In 
the beginning: new radiocarbon dates for the Early Neolithic in 
northern Serbia and south-east Hungary. Antaeus 25: 63–117. 

Whittle A, Bartosiewicz L, Borić D, Pettitt P and Richards M, 2005. 
New radiocarbon dates for the Early Neolithic in northern Serbia 
and south-east Hungary: Some omissions and corrections. Antaeus 
28: 347–356. 

Włodarczak P, 2006. Chronologia grupy południowo-wschodniej kul-
tury pucharów lejkowatych w świetle dat radiowęglowych (Chro-
nology of the south-eastern group of the Funnel Beaker culture in 

light of radiocarbon dates). In: Libera J and Tunia K, eds, Idea 
megalityczna w obrządku pogrzebowym kultury pucharów lejko-
watych. Instytut Archeologii i Etnologii PAN, Oddział w Krakowie 
and Instytut Archeologii UMCS, Lublin-Kraków: 27–66.  

Zastawny A, 2008. The Baden and the Funnel Beaker-Baden settlement 
in Lesser Poland. In: Furholt M, Szmyt M and Zastawny A, eds, 
The Baden Complex and the Outside World. Proceedings of the 
12th Annual Meeting of the EAA in Cracow 19–24th September 
2006. Rudolf Habelt, Bonn: 177–188. 

Zastawny A, 2015. The Baden complex in Lesser Poland – Horizons of 
cultural influences. In: Nowak M and Zastawny A, eds, The Baden 
Culture Around the Western Carpathians. Krakowski Zespół do 
Badań Autostrad, Kraków: 119–150. 

http://dx.doi.org/10.1017/S0003598X00077917

	1. INTRODUCTION
	2. CASE STUDIES
	Nagykörű
	Moravany
	Polgár-Csőszhalom and Polgár-Bosnyákdomb
	Ludwinowo
	Mozgawa

	3. DISCUSSION
	4. CONCLUSIONS
	ACKNOWLEDGEMENTS
	REFERENCES

