163-193 Archeologické rozhledy LXXII-2020 163

How do they fit together?

A case study of Neolithic pottery typology
and radiocarbon chronology

Jak to do sebe zapada?

Pfipadova studie keramické typologie neolitu
a radiokarbonového datovani

FrantiSek Trampota - Petr Kvétina

The object of the paper is to update the current concept of the chronology of the Neolithic (c. 5400-3300 BC)
of the Czech Republic and northern Lower Austria by comparing the typo-chronological development of
pottery and modelling the corresponding radiocarbon dates. Up until now, pottery and its style have often
been perceived in Central Europe as “basic indicators” of archaeological cultures or pottery traditions,
which are then further divided into chronological stages and phases. And yet, an analysis of the relation-
ships of all three levels of these entities in the context of four types of models of radiocarbon dates indicates
that changes in the original material culture do not necessarily occur on a time axis. While it is true that
archaeological cultures have proven to be the robust materialisation of primarily chronological trends
valid in larger geographic areas, at the level of general and more detailed pottery groups, development
can be manifested in other ways (regionally, socially or in a way that is difficult to interpret).

Central Europe — Neolithic — pottery typo-chronology — archaeological culture — radiocarbon dating

Cilem prdce je revidovat soucasnou koncepci chronologie neolitu v Ceské republice a na severu Dolniho
Rakouska (ca 5400-3300 BC), a to na zdkladé konfrontace typo-chronologického vyvoje keramiky a mode-
lace odpovidajicich radiokarbonovych dat. Ve stiedni Evropé jsou dosud keramika a jeji styl casto vnimd-
ny jako zdkladni indikdtory archeologickych kultur, které jsou ddle clenény na chronologické stupné a faze.
Analyzou vztahii vSech ti iirovni téchto entit v kontextu ctyr druhii modelii *C dat v$ak vychdzi najevo,
Ze promény piivodni hmotné kultury neprobihaji nutné jen na casové ose. Je pravdou, Ze archeologické
kultury se ukazuji byt robustni materializaci primdrné chronologickych trendii platnych v Sirokém geogra-
fickém prostoru. AvSak v roviné obecnych, a tim spiSe detailnich keramickych stuprui a fdazi se vyvoj miiZe
projevovat i jinak (regiondlné, socidlné ¢i zpiisobem, ktery je obtiZné interpretovat).

sttedni Evropa — neolit — typochronologie keramiky — archeologicka kultura — radiokarbonové datovani

1. Introduction

Archaeological cultures are regarded as the foundation of the material reflection of past
societies. And yet, the connection between material culture deformed into archaeological
sources and specific forms of social identity is more than uncertain. In other words, while
we know that archaeological cultures are highly capable of methodologically partitioning
space and time, we don’t know what this means for interpreting the original living culture.
It is not possible to work with an archaeological culture as a direct proxy of social relation-
ships (Shennan 1989; Kvétina 2010), and the same can be said of the term “culture” in the
context of anthropology, which has also been unable to find a universal context suitable
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Fig. 1. Overview of chronological terminology in the given part of Central Europe.
Obr. 1. Pfehled chronologické terminologie v predmétné ¢asti stfedni Evropy.

for explaining social phenomena (for example, Geertz 1975; Wolf 1984; Clifford — Mar-
cus 1986; Palecek 2017).

Moreover, archaeology itself does not work with archaeological cultures as with “prime
numbers”, but has a tendency to divide them further. Interestingly, researchers focus this
multiple division primarily on the temporal dimension of archaeological cultures, much
less on their geographical distribution. This is very apparent in the Neolithic archaeology
of Central Europe, where each archaeological culture is principally divided into chrono-
logical sections (stages) and further into sub-sections (phases). Moreover, it is precisely
for the Neolithic that individual archaeological cultures are differentiated primarily on the
basis of a different style of pottery inventory and thus involves a pottery tradition rather
than a fundamentally different whole of divergent categories of material culture.

Several problems crystallise from the defined foundation. They are connected with
questions about the actual meaning of changes in the pottery tradition in the original liv-
ing culture, with answers likely including terms such as “social identity” (for example,
Diaz-Andreu et al. 2005), “technological systems” (see Gosselain 1992) and “style”. The
material representation of social identity is formed particularly by style. However, does
a uniform concept of style actually exist? Surely, it existed at the outset of its study, when
the basic concept seemed clear and promising: for W. Davis, style was a certain “formal
statement of the particular ways in which different artefacts are similar to each other”
(cited after Conkey — Hastorf 1990, 2). Three assumed dimensions of style were described:
1. form elements, motifs; 2. form relationship; 3. qualities (Conkey — Hastorf 1990, 2).
Of these three dimensions, only the first refers directly to the physical (material) world
and can be used to study material culture. The other two dimensions are derived from the
cultural context and their meaning cannot be determined outside of it.

After further research, the definition and essence of style was blurred in the 1970s and
1980s. It was shown that the original concept is not valid and that each researcher involved
in the study of style perceived it in a different way. Martin Wobst (1977, 321) describes
style as part of the formal variability of material culture, which can be put into context
with the participation of artefacts in the process of exchanging information. Polly Wiessner
(1983, 256) conceived style in a similar manner, defining it as the formal variability of
material culture providing information on the social identity of individuals and society.
James Sackett (1977, 370) defines style “as a highly specific and characteristic method of
performing something ... always typical for a certain time and space ... a supplement to
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Fig. 2. Above — the traditional concept of chronology based on Neolithic archaeological cultures and their
subdivision in Moravia. After Tichy 1962; Zdpotockd 1970; Kazdovd et al. 1994; Kostufik 1997; Smid 2017.
Below — the categorisation concept of Neolithic pottery in Moravia on which this study is based.

Obr. 2. Nahofte — tradi¢ni pojeti chronologie na zakladé neolitickych archeologickych kultur a jejich dil¢iho
¢lenéni na Moraveé. Podle Tichy 1962; Zdpotockd 1970; Kazdovd et al. 1994; Kosturik 1997; Smid 2017. Dole —
pojeti kategorizace neolitické keramiky na Moravé, ze kterého vychazi tato studie.

function ... style and function jointly exhaust the potential of this formal variability with
the exception ... of the role of post-depositional processes, which could lead to changes
in the form of artefact”.

While style became difficult to express, hidden and vague in the late 1980s and early
1990s, a certain theoretical crystallisation nevertheless occurred. Two research currents
emerged, with the first attributing significant potential to style in transmitting social infor-
mation (e.g., identity, integration, gender, status, etc.). The second current more or less
sceptically acknowledged that the stylistic level of artefacts has a highly symbolic dimen-
sion, that it was part of a cultural tradition that was essentially passive and that the decod-
ing of “transferred information” is extremely complicated (Conkey 1990). lan Hodder
(1990, 45) noted that style involves the relational referral of an individual event to a gen-
eral way of doing. Hence, a uniform concept of style does not exist today.

For the purposes of this text, we shall set aside the given group of questions and focus
on a second area of concern, one that touches on the first but is more general in nature: the
actual concept of Neolithic chronology materialised in the typological development of arte-
facts (fig. 1 and 2). If we want to touch on a solution to the question we’ve just defined, it
means first and foremost validating the existing relative-chronological systems, for which
we will use external evidence in the form of radiocarbon dating. Making such an analysis
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Fig. 3. The area of interest is formed in the west by Bohemia and in the east by the Morava River Basin con-
nected with Lower Austria above the Danube River. Marked points represent sites with C14 dates related
to Neolithic ceramics.

Obr. 3. Zajmové tizemi tvofené na zapadé Cechami a na vychodé povodim feky Moravy spojenym s nad-
dunajskym Dolnim Rakouskem. Vyznacené body reprezentuji lokality se “C daty vztazenymi k neolitické
keramice.

possible is the sufficient quantity of absolute dates that have been collected over the past
twenty years in the studied territory (fig. 3) — Bohemia (as one region) and Moravia and
the part of Lower Austria north of the Danube (as the second region). We will ask to what
extent contemporary relative-chronology systems are “strong” and what are the relation-
ships (geographic, temporal, etc.) between individual pottery traditions and their more
detailed divisors.

It should be said that the use of absolute dating for validating the relative chronology
is not a new approach. And yet, it is interesting that with the application of large series of
absolute dates, this does not produce results in accordance with the existing ideas on the
sequence of defined typological groups, specifically in the case of the Neolithic of the
eastern part of the Carpathian Basin (Hertelendi et al. 1995; Yerkes — Gyucha — Parkinson
2009; Oross — Siklési 2012) and in central Germany (e.g., Miiller 2004). Clarity demands
that the existing chronological and typological framework used for the Neolithic period
in the studied territory be presented. The synchronisation table in fig. [ is the foundation.
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The study addresses the period between c. 5400 BC up to c. 3300 BC. The earliest pot-
tery tradition is Linearbandkeramik (hereinafter LBK), which, outside the area of interest,
spread in a wide band between the Paris Basin and eastern Moldova. Around 4900 BC,
the complex of this ceramic style breaks down into more regionally-distinct ceramic styles.
Stichbandkeramik (Stroked Pottery, hereinafter SBK) occupies the eastern half of Ger-
many, west Poland, Bohemia and to a certain extent Moravia and Lower Austria. Lengyel
Pottery (LgK) is found in western Hungary, southwest Slovakia, Burgenland, Lower and
Upper Austria and Moravia before later spreading to Bohemia and Poland as well. The
subsequent Epi-Lengyel (also Jordanéw in Bohemia and Poland or Bisamberg-Oberpul-
lendorf in Austria) remains thus far difficult to classify typologically and geographically.
Funnel Beaker culture (Trichterbecherkultur, hereinafter TRB) are spread about a large ter-
ritory, from southern Scandinavia to northern Austria and from Denmark to western Ukraine
(for geographical distribution of the aforementioned cultures, see Buchvaldek et al. 2007).
Hence, archaeological cultures are the basic methodological manifestations of remains of
material culture. Because, as was previously mentioned, these cultures are primarily dis-
tinguishable in the Neolithic on the basis of differences in pottery assemblages, we shall
understand them in this study as pottery traditions.

The term “stage” (German “Stufe”, Czech “stupeii”) is typically employed for the fur-
ther classification of these pottery traditions (cultures). Since “stage” is not understood
here as a time indicator but as a set of general specific pottery production characteristics,
we will replace it with the term “general pottery group”. Henceforth, the established abbre-
viations such as LBK I, LBK II, etc., are used to name these groups. As with “stage”, the
term “phase” (German “Phase”, Czech “faze”) is also understood as a “detailed pottery
group”. In this work, this unit represents the final degree of pottery classification (fig. 2).
To summarize the intent of this article, we ask whether transformations of the original
material culture necessarily occur only on a time axis, as has been assumed thus far, or
whether development can be manifested in parallel on the geographical or another level
(which we shall leave unlabelled for now).

2. Dataset

The LBK dataset comes only from the Moravia—Lower Austrian area. Why not from Bo-
hemia? The LBK ceramic chronologies of Bohemia and Moravia differ significantly and
are difficult to compare. Moreover, radiocarbon dating collection for the Early Neolithic
of Bohemia is not currently available in terms of an appropriate structure for the needs of
our study. For this reason, we decided not to include this dataset from Bohemia in the
analysis. In Lower Austria, chronological systems have been modelled thus far by E. Len-
neis and P. Stadler (1995), who developed an absolute chronology for the LBK, while
a team of authors (Stadler — Ruttkay 2007) produced an absolute chronology for Lengyel
Pottery. A synthesis has been compiled for Moravia (Kuca — Kovdr et al. 2012) compar-
ing the typological groups of pottery with calibrated dates. In Bohemia, the modelling of
C14 dates related to pottery typology has been dealt with only to a limited extent by Do-
bes et al. (2016) in the context of the Proto-Eneolithic. However, more attention has been
paid to the question of the chronology of the fill of rondel ditches associated with the SBK
(Ridky et al. 2018). The absolute dates used in the modelling come mainly from samples
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site n. of C14 pot!:e.ry region ref. to C14 data
dates tradition (eventual ref. to typology)
Asparn an der Zaya (Schletz, Am Wald) 4 LBK LA Lenneis - Stadler 1995; Lenneis et al. 1996
Baierdorf 1 TRB LA | de Capitani 2002
Bdénéves (Za skolou) 2 Jordanéw B Dobes - Metlicka 2014
Bernhardsthal 2 Lengyel LA | Stadler - Ruttkay 2007
Bisamberg (Parkring) 1 Lengyel LA | Stadler - Ruttkay 2007
Brno — Bystrc (Zadni dlouhé) 1 Lengyel M | Rakovsky 1985
Brno — Ivanovice (Pod Habfim) 1 LBK M Mateiciucovd 2008
Brno — Liden (Cihadlo) 2 TRB M Furholt 2013
Brozany nad Oh¥i 7 TRB B Dobe3 - Zdpotocky 2013
Bfeznik (Zadni hon) 1 Lengyel M | Kuca - Nyvitovd Fi3dkovd et al. 2012
Bfezno u Loun 1 Michelsberg/TRB B Pleinerovd 1980
Bfezolupy (Certoryje) 1 Lengyel M Kuca et al. 2010
Bylany u Kutné Hory 1 SBK B Pavlii - Zdpotockd 1979
Bylany u Kutné Hory 2 Lengyel B Burleigh et al. 1977
Bylany u Kutné Hory 3 Schussenried B Pavli - Zdpotockd 1979
Bylany u Kutné Hory 1 TRB B Miiller 2001
Cechtivky (Kopaniny) 3 TRB M | Smid 2017
Cerny val 2 SBK B | Ridky et al. 2018
Dluhonice (Dolni tjezd) 2 Lengyel M Kuca et al. 2011
DrZovice na Hané 1 TRB M Smid 2017
Falkenstein (Schanzboden) 6 Lengyel LA | Neugebauer - Neugebauer 1983-1984
Frauenhofen 2 SBK LA | Zdpotockd 1970
Friebritz (Std) 4 Lengyel LA | Stadler - Ruttkay 2007
Glaubendorf 5 Lengyel LA | Stadler - Ruttkay 2007 (Ridky 2011)
Grub an der March 3 TRB LA | de Capitani 2002
Guttenbrunn 1 LBK LA | Lenneis - Stadler 1995
Hejcin 1 TRB M | Smid 2017
Hlinsko (Podhtra) 9 TRB M Pavelcik 1992; Furholt 2013
Hollabrunn 4 Lengyel M | Stadler - Ruttkay 2007
Horékov (Ctvrtky) 1 Lengyel M Kuca - Kovdr et al. 2012
Horoméfice 1 SBK B | Ridky et al. 2018 (Ridky 2011)
Hradec nad Svitavou 1 LBK M Jandk et al. 2018
Hrobdice 2 SBK B Ridky et al. 2018 (Rauerovd 2013)
Hulin (Pravcice) 1 Lengyel M Peska 2011
Chyjice (V lohovicich) 1 TRB B Novdk et al. 2017
Jaromér 5 SBK B Burgert 2019
Jezefany — Mar3ovice (Na kocourkach) 5 Lengyel M ﬁ%ﬁlgf;f 31(5173984; Rakovsky 1985;
Kamegg 15 Lengyel LA | Stadler - Ruttkay 2007
Kladeruby (Na vi¢inském) 1 Lengyel M Vokdc 2011
Kladniky (Zédhumenky) 2 LBK M Kuca - Kovdr et al. 2012
Kleinhadersdorf (Marchleiten) 1 LBK LA | Stadler 2013
Kolin 1 2 seK B | Konielovd - oeting 2015)
Kolin 2 10 SBK B Ridky et al. 2018
Kolin 3 7 SBK B | Ridky et al. 2018
Kolin 8 3 SBK B Dufek 2014
Kostelec na Hané (Kozi brada) 5 TRB M Smid 2017
Kufim (U kopecku, Zéhofi do klint) 3 LBK M Mateiciucovd 2008
Kvitkovice u Otrokovic (Chmelin) 1 LBK M Kuca - Kovdr et al. 2012
Lhénice (Kolonie) 2 Lengyel M Holub et al. 2017
Makotfasy 4 TRB B Breuning 1987
Masovice (PSeni¢né) 1 Lengyel M Dockalovd - CizmdF 2008
Michelstetten (Sand) 20 Lengyel LA | Stadler - Ruttkay 2007
Miskovice (Velky Patera) 3 SBK B Zdpotockd 1998
Mladoriovice (Zahumenice ke Slavikovicim) 1 Lengyel M | Vokde 2012
Mobhelnice (Stérkovna) 5 LBK M Kohl - Quitta 1964; Neustupny - Vesely 1977
Mohelno (Na boleniskach) 2 Lengyel M Kuca - Kovdr et al. 2012




Archeologické rozhledy LXXII-2020 169

Mokra (Spélena sec) 2 Lengyel M | Sebela - Ku¢a 2004; Kuca 2008

Mold 5 LBK LA | Stadler et al. 2000

Moravsky Krumlov (Krumlovsky les) 1 Lengyel M Oliva 2010

Mostkovice 1 epilengyel M | Smid 2017

Obfistvi 2 SBK B Ridky et al. 2018 (Davidovd - Flekovd 2014)

Olgersdorf (Am Wald) 1 TRB LA | Ruttkay 1985

Olomouc — Slavonin (Horni lan) 5 SBK M Peska 2011

Olomouc — Slavonin (Horni lan) 1 Lengyel M Kaldbek et al. 2010

Pavlov (Horni pole) 2 Lengyel M | Peska 2011; Kuca et al. 2011

Plotisté nad Labem 29 SBK B Zdpotockd 1998; Kovdrnik 2016; Burgert 2019

Podivin (Rybie) 1 LBKIIb | M| et bones feat. 514 (Hampota 2016)

Podoli (V hlavach) 1 TRB M Kos - Smid 2013

Poigen 1 LBK LA | Lenneis et al. 1996

Postoloprty 1 TRB B Kohl - Quitta 1970 (Zdpotocky 2013)

Postfelmov (U Frantiska) 10 LBK M Davidovd 2007

Praha — Dablice (Legionar() 2 Jordanéw B Kristuf 2012

Praha — Dablice (Legionar() 1 Schussenried B Kristuf 2012

Praha — Dejvice (Baba) 1 TRB B Breunig 1987

Praha — Dolni Liboc (Sestakuv statek) 1 Schussenried B Kristuf 2012

Prosenice 2 LBK M Kuca - Kovdr et al. 2012

Pfemyslovice 1 TRB M | Smid 2017

Priovice 13 SBK B Brestovansky 2009

Pulkau (Neubruch) 1 LBK LA | Trnka 1980

Rosenburg (Hofmiihle) 26 LBK LA Lenneis et al. 2009

Rouchovany 1 SBK M | Kaiser 2012

Rozdrojovice (U kfiZe) 2 Lengyel M Kuca - KovdF et al. 2012

Slatinky 1 epilengyel M | Smid 2017

Slatinky 1 TRB M | Smid 2017

Slavikovice 1 Lengyel M | Kuca - KovdF et al. 2012

Spytihnév (Na vrsich) 1 LBK M | Schenk et al. 2008

Steinabrunn 1 TRB LA Breunig 1987 (Stadler 1995)

Strogen 7 LBK LA | Lenneis et al. 1996, Lenneis - Stadler 2002

Sebkovice (Hekrle) 1 Lengyel M | Kuc¢a - KovdF et al. 2012

Stépanovice (Niva) 2 Lengyel M Vokdc 2010

§titary u Kolina (V Sornici) 6 TRB B Zdpotocky et al. 2019

Tésetice — Kyjovice (Sutny) 8 LBK M %i;féfj;‘,fg‘;%fgo& kuca et al. 2009;

Té&Setice — Kyjovice (Sutny) 4 SBK M Kuca et al. 2009 (Kazdovd 2008)

Té&3etice — Kyjovice (Sutny) 8 Lengyel M Qﬁgscgf?f. 12%715): %?kzlgfozggt al. 2012;

Trubin 2 sJordanow, I g | Dobes et al. 2018

Tucapy (Nad horkami) 1 Lengyel M Kuca et al. 2010

Tuchoméfice (Knézivka) 1 Jordanéw B Kristuf 2012

Tuchoméfice (Za Spycharem) 1 Jordanéw B Sankot - Zdpotocky 2011

Tunéchody 1 Lengyel B Kovdrnik - Tichy 2011

Urcice (Vétiak) 1 Lengyel M | Smid 2017

Vedrovice (Siroka u lesa, Za dvorem) 22 LBK M (D&c(l;g(l)(;:fyZz()ong;)Petut - Hedges 2008

Velatice (Velaticky Siroky) 1 LBK M Kuca - Kovdr et al. 2012

Velehrad (Na Nivach) 1 LBK M Bartik - Maliskovd 2018

Vchynice 12 SBK B Ridky 2016

Vikletice 1 TRB B Baldia et al. 2008

Viinéves 3 \ordancw, B | Dobes et al. 2016; Dobes et al. 2018
ichelsberg

Wetzleinsdorf 1 Lengyel LA | Stadler - Ruttkay 2007

2alany 1 SBK B Kohl - Quitta 1966 (Masek et al. 1969)

Zopy (Hrabi cihelna) 1 LBK M Felber - Ruttkay 1983

Tab. 1. A list of sites and sources of radiocarbon dates. B: Bohemia, LA: Lower Austria, M: Moravia.
Tab. 1. Seznam lokalit a zdrojti pouZitych radiokarbonovych dat: B: Cechy, LA: Dolni Rakousko, M: Morava.
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Moravia + Northern Lower Austria Bohemia
samples sites samples sites
LBK | 56 9 X X
LBK 11 55 16 X X
LBK 111 (Sarka) 21 6 x x
SBK Early 1 4 20 8
SBK Late 2 1 102 1
LgK | 57 16 0 0
LgK 1l 38 14 3 2
EpiLgK/Proto-Eneolithic 2 1 6
TRB | (pre-Baalberge) 3 1 1
TRB Il (Baalberge) 4 4 15 7
TRB Il (Boleraz) 16 5 0
TRB Il (Salzmiinde) 0 0 7 1

Tab. 2. The table shows the number of C14 measurements and the number of measured sites in relation
to general pottery groups.
Tab. 2. Tabulka vyjadfuje pocet *C méfeni a pocet méfenych lokalit ve vztahu ke keramickym skupindm.

other than pottery itself, i.e., this involves the dating of the archaeological context in which
the pottery was found. The dating samples that are used come primarily from human or
animal bones and from charred wood or charred short-lived plants.

Possible problems with finds from unclosed contexts and the old wood effect could be
reflected for individual samples. We do not expect this assumption for a larger data set,
especially if the nature of material used to measure the carbon isotope is heterogeneous.
In the case of the old wood effect, Manning et al. (2014, 1071) pointed out that the effect
of old wood is not manifested even in large datasets with a significant proportion of meas-
ured wooden charcoals and, conversely, the whole duration of the observed phenomenon
often shifts to a later period, usually contrary to conventional expectations.

The variability of used dating samples and laboratories employing different measure-
ment techniques eliminates a possible time bias in favour of one laboratory methodology
(for differences in laboratory measurements, see, e.g., Lenneis — Stadler 1995; Bayliss et al.
2007) and a time bias with respect to the use of specific dating material (Bdnffy et al. 2018,
tab. 1). After eliminating absolute dates standing completely outside the cluster of other
dates associated with the relevant type of pottery, a total of 426 absolute dates were col-
lected in tab. I and tab. 2. The dates are not evenly distributed in time or space. Tab. 3
express the distribution of the number of dates in relation to the number of sites and typo-
logical groups of pottery.

The OxCal program (Bronk Ramsey 2009) was used for modelling absolute dates with
the IntCal 13 atmospheric calibration curve (Reimer et al. 2013). Four different mathema-
tical models are used to express the temporal relationship of the pottery typology. These are
the summation (hereinafter SUM) of the calibrated dates and kernel density estimation
(hereinafter KDE), which model the course of the studied phenomena (Bronk Ramsey 2017).
The KDE model, which works with the Gaussian distribution, has the advantage over SUM
distributions in that it is able to filter out calibration noise.

Unlike the preceding models, the Uniform and Trapezium models model the beginnings
and ends of the given phenomena based on different assumptions (Lee — Bronk Ramsey
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OxCal v4.3.2 Bronk Ramsey (2017); r:5 IntCal13 atmospheric curve (Reimer et al 2013)
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Fig. 4. Comparison of the chronology of fills of rondel ditches and settlement pits in ceramic groups of the
Late SBK and LgK I.

Obr. 4. Srovnéni chronologie vyplni rondelovych ptikopt a sidelnich jam u keramickych skupin mladsi
SBKa LgKI.

2012). The Trapezium model is based on the Gaussian distribution’s assumption of social
phenomena that have an initial phase of growth and a final phase of decline, with the main
development of the studied phenomenon occurring in between. In contrast, the Uniform
model works with a simple beginning and end. The use of these models is not typically
relevant for small datasets. If multiple measurements are made from a single sample, these
dates are combined using the Combine function.

The character of the dataset is heterogeneous; for individual general pottery groups, the amounts of
C14 data range from 102 samples to one sample (average 22 samples, median 11 samples). At present, it
is not realistic to present a statistically valid dataset. For pottery groups with a smaller number of related
C14 data, it is more a matter of defining a vector that determines the direction in research of the Neolithic
chronology. In terms of space, the data is most evenly distributed for the LBK, and the SBK is significant-
ly loaded with large datasets from Kolin and its surroundings. Data from the LgK I are spatially limited
to south Moravia and Lower Austria, which corresponds to the occurrence of this pottery group. The Late
Lengyel is relatively homogeneous in the area of Moravia and Lower Austria, unlike in Bohemia with
a sample of three data. In Moravia, the Epi-Lengyel is represented by only two data from central Moravia;
in Bohemia, the Proto-Eneolithic, on the other hand, is represented by data only in the western part of the
territory. TRB datasets are quite regularly distributed in both regions.

In order to find the possible influence of the data structure by taphonomic processes, we compared
larger datasets of samples from the Late SBK, which came from settlement pits (33 samples) and from
rondel ditches (59 samples). We used SUM and KDE models for comparison. Based on the results (fig. 4),
we can state that taphonomy in this case has a relatively significant effect on the formation of fills and the
associated pottery groups. While the beginnings of the dataset associated with the Late SBK originating
from the rondels are based 20-50 years earlier than in the case of the dataset originating from settlement
pits, the ends of the two datasets are practically identical.
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This conclusion is important for modelling chronology and for rondel issues. The rondel ditches be-
gan to be filled earlier than the Late SBK settlement pits. It is therefore probable that the beginning of the
occurrence of rondels in Bohemia is not related to the change in the pottery style from the Early SBK to
the Late SBK, and the filling itself probably began before the establishment of the Late SBK style. The
time overlap of the Early and Late SBK will probably be less significant than the employed models show
(fig. 7, 14; tab. 3) and we can expect a lower deviation within 50 years at the beginning of the Late SBK.

We performed the same comparison for data from rondel fills (23 samples) and from settlement pits
(27 samples) for the practically contemporary pottery group LgK I in Moravia and Lower Austria. Here,
however, we did not observe a significantly different occurrence in the chronology of filling the ditches of
rondels and settlement pits. The shorter interval of KDE models is more of an expression of their mathe-
matical nature. The fills of rondel ditches in Moravia and Lower Austria have a shorter duration than the
pottery group LgK T itself. In terms of the chronology of the occurrence of rondels, this analysis clearly
points to the fact that rondels in Bohemia are either older or had a shorter duration and began to be filled
earlier. However, with regard to the comparison of the age of individual rondels performed by J. Ridky et al.
(2018, 120), the already published premise confirms that rondels in Bohemia and Germany are older than
those in the Middle Danube region.

3. Modelling results

The results of the modelled temporal occurrence of individual pottery groups are expressed
graphically (figs. 5—16) and in the form of contingency tables, including statistical indexes
(tab. 3and 4), A expresses the consistency of the model in the context of four assump-
tions used for modelling dates. This value expresses the compatibility of the time span for
a given pottery group within individual models. It can be assumed that the consistency of
the model will decline with the number of applied assumptions. Obtained models include
numerous inconsistent models (less than 60 %). The inconsistency of some (LBK Ib, Early
SBK, Late SBK, SBK IV) is heavily influenced by the uniform prior probability distribu-
tion in which the end interval is typically different than probabilities of other prior models
and conventional expectations. The convergence of integral indicates whether the distri-
bution of data is appropriate for the use of individual prior models. If the value is lower
than 95 %, the results are no longer used.

The results of SUM and KDE models are expressed in a range with a probability of
68 %. Using a 95% probability, the extent of some of the resulting intervals would clearly
be in conflict with external archaeological evidence. On the other hand, it should be noted
that the 68% probability may shorten the time span of pottery groups.

The Linearbandkeramik in Moravia and the northern part of Lower Austria

The question of the duration of the LBK is linked to the fundamental cultural turning
point represented by the neolithisation of Central Europe. The modelled data show that the
first agricultural culture was present in the area from the horizon of 5400 BC. Although
the beginning of the LBK in Lower Austria is also associated with this date (Lenneis 2017a,
203), for Moravia an interval of 5600—-5500 BC (Cizmdr 2008, 34) or the date of 5500 BC
(Kuca— Kovdar et al. 2012) or even 5700 BC (Podborsky 1993, 73; Mateiciucova 2008, 20)
is assumed. On the other hand, the modelling results are fully in line with assumptions on
the beginning of the LBK from the perspective of the Neolithic settlement of the whole of
Europe (Manning et al. 2014). In addition, the oldest formative phase of the LBK, repre-
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Moravia + Northern Lower Austria Bohemia
oty | model | rom | 10 |Ayen| “hicgen | Fosenl | model [ rom | 10 A “hremere
sum 5412 | 5108 100
kde 5381 | 5149 100
LBRI Funiform [ 5396 | 5153 | >* [ 99/98
trapezium | 5406 | 5093 100/99
sum 5232 | 4992 100
kde 5190 | 5018 100
LBKIL Finiform | 5272 | 4950 | ¢ [ 99/99 not modelled
trapezium | 5257 | 4965 100/100
sum 5197 | 4921 100
LBK Il | kde 20 66
Sérka uniform 71/70
trapezium 5/14
sum 4970 | 4712 100 sum 4970 | 4712 100
kde 4917 | 4761 100 kde 4917 | 4761 100
SBKEarly | niform | 4968 | 4731 | *° | 98/99 | SBKEAY initorm | 4968 | 4731 | *° | 98/99
trapezium | 4915 | 4750 99/99 trapezium | 4915 | 4750 99/99
sum 4841 | 4603 100 sum 4841 | 4603 100
kde 4819 | 4627 100 kde 4819 | 4627 100
SBKlate I itorm | 4862 | 4506 | 99/98 SBKlate |\ itorm | 4862 | 4506 | +3 99/98
trapezium | 4846 | 4582 100/100 trapezium | 4846 | 4582 100/100
sum 4775 | 4499 100
kde 4756 | 4528 100
LK1 [iniform | 4784 [ 4426 | *° [ 97/96 not present
trapezium | 4777 | 4461 99/99
sum 4546 | 4326 100 sum 4652 | 4458 100
kde 4517 | 4357 100 kde 4651 | 4451 100
Lok [ iniform | 4568 | 4303 | ¥ 99/99 Lokl niform | 4643 | 4459 | °° 98/99
trapezium | 4548 | 4316 99/100 trapezium 10/9
sum 4228 | 4116 100 sum 4253 | 3933 100
) kde 18 | kde 4203 | 4005 100
BPILOK " niform | 4213 | 4086 | 0 | 100/100 | ™4™ [nitorm | 4268 | 3946 | °© 98/98
trapezium 87/86 trapezium | 4249 | 3957 99/99
sum 4241 | 3929 100
not present Schussen- | kde 4229 | 3935 88 100
ried uniform 4321 | 3852 97/98
trapezium | 4307 | 3867 99/99
sum 4216 | 3934 100
Michels- | kde 4220 | 3920 100
not present berg [uniform | 4267 | 3828 | °2 95/96
trapezium | 4276 | 3832 98/97
sum 3899 | 3641 100 sum 3926 | 3812 100
1. Lkde 3861 | 3651 | |5, 100 TRBI- [kde
Pharae’ [uniform | 3796 | 3738 97/98 Early [ uniform
9 trapezium | 3796 | 3744 97/98 trapezium
sum 3808 | 3644 100 sum 3820 | 3626 100
TRBII [kde 3800 [ 3632 | ;. 100 TRBII | kde 37523510 | 100
Baalberge | uniform 3790 | 3630 100/100 Baalberge | uniform 3768 | 3466 97/96
trapezium 88/83 trapezium | 3762 | 3472 99/99
sum 3600 | 3370 100 sum 3619 | 3229 100
TRBIII | kde 3492|3356 | o 95 TRBIII | kde 3538 3342 | g 100
Boleraz |uniform | 3563 | 3394 100/100 | Salzmiinde [ uniform | 3520 | 3322 99/98
trapezium | 3546 | 3402 100/100 trapezium | 3516 | 3336 99/99

Tab. 3. The table shows the values for the individual modelling of general pottery groups. The SUM and
KDE models are expressed by values with a 68 % dispersion probability. The Uniform model is expressed
using the Start Boundary and End Boundary medians, while the Trapezium model is expressed by the
MidStart and MidEnd medians. The dates for SBK were modelled jointly for the studied regions. A_ . is
an index showing the consistency of a given model, with a model above 60 % being considered consistent.
The convergence integral expresses whether the representative distribution of data used has been found
for a parameter. The representative distribution should be over 95 %.

Tab. 3. Tabulka zobrazuje hodnoty pro jednotlivé modelace obecnych keramickych skupin. SUM a KDE
modely jsou vyjadfeny hodnotami s 68% pravdépodobnosti rozptylu, uniformni model je vyjadfen media-
ny Start Boundary a End Boundary a trapézovity model je vyjadien mediany MidStart a MidEnd. Data pro
vypichanou keramiku byla modelovéna pro sledované regiony spolecné&. A . je index zobrazujici konzi-
stenci danych model(i, model nad 60 % je povaZovany za konzistentni. Konvergentni integrél vyjadiuje, zda
je rozloZeni dat pro dany parametr reprezentativni. Reprezentativni rozloZzeni by mélo byt pfes 95 %.
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Moravia + Northern Lower Austria
pottery convergence pottery convergence
group model from | to |A . integral group model from to |A integral
sum 5424 | 5254 100 LK 120 sum 4776 | 4678 100
LBK 12 |Kde 5367 | 5295 | o 100 LuzinkeUn. | kde 4778 [ 4682 | . 100
uniform 5374 | 5296 98/99 terwélglin uniform 4777 | 4689 100/100
trapezium 24/8 9 trapezium 76/70
sum 5395 | 5089 100 sum 4773 | 4605 100
kde 5374 | 5122 100 kde 4754 | 4630 100
LBKIb T niform | 5421 | 4969 | % 98/96 LoKla " niform | 4798 | 4549 | 7° 98/98
trapezium | 5402 | 5049 99/99 trapezium | 4796 | 4562 99/99
sum 5240 | 4994 100 sum 4747 | 4505 100
kde 5219 | 5009 100 kde 4701 | 4555 100
LBK lla uniform 5292 | 4962 82 99/99 LgkIb uniform 4750 | 4513 54 97/97
trapezium | 5272 | 4975 100/100 trapezium | 4735 | 4527 99/98
sum 5226 | 5006 100 sum 4620 | 4332 100
kde 94 kde 4602 | 4350 100
LBKIIb [ niform | 5252 | 4995 | 20 [ 100/100 LOKIC  uniform | 4645 | 4224 | 82 [ 97/97
trapezium | 5236 | 5010 100/100 trapezium | 4638 | 4258 99/98
sum 4917 | 4731 100 sum 4547 | 4361 100
kde 4883 | 4751 100 kde 4516 | 4394 100
SBK I uniform 4953 | 4681 100 99/100 LgK lla uniform 4562 | 4367 54 97/98
trapezium 5/11 trapezium | 4550 | 4367 100/100
sum 4953 | 4733 100 sum 4497 | 4261 100
kde 4903 | 4771 100 kde 4477 | 4275 100
SBRII ) niform 72 8383 LokIIb Finiform | 4503 | 4204 | & | 97/96
trapezium 0/2 trapezium | 4499 | 4219 99/98
sum 4840 | 4606 100
kde 4829 | 4621 100
SBKIV uniform 4873 | 4494 30 96/97
trapezium | 4856 | 4582 100/98
sum 4765 | 4535 100
kde 4749 | 4539 100
SBKV uniform 4787 | 4493 98 100/100
trapezium 53/52

Tab. 4. Moravia and the northern part of Lower Austria. The table shows the values for the individual
modelling of detailed pottery groups. The SUM and KDE models are expressed by values with a 68 % dis-
persion probability. The Uniform model is expressed using the Start Boundary and End Boundary medians,
while the Trapezium model is expressed by the MidStart and MidEnd medians. A_ . is an index showing
the consistency of a given model, with a model above 60 % being considered consistent. The convergence
integral expresses whether the representative distribution of data used has been found for a parameter.
The representative distribution should be over 95 %.

Tab. 4. Morava a severni ¢ast Dolniho Rakouska. Tabulka zobrazuje hodnoty pro jednotlivé modelace
detailnich keramickych skupin. SUM a KDE modely jsou vyjadfeny hodnotami s 68% pravdépodobnosti
rozptylu, uniformni model je vyjddfen medidny Start Boundary a End Boundary a trapézovity model je
vyjaddien medidny MidStart a MidEnd. Data pro vypichanou keramiku byla modelovéna pro sledované
regiony spolecné. A je index zobrazujici konzistenci danych modeld, model nad 60 % je povaZovany
za konzistentni. Konvergentni integrél vyjadfuje, zda je rozloZeni dat pro dany parametr reprezentativni.
Reprezentativni rozloZeni by mélo byt pfes 95 %.

sented by the Brunn am Gebirge — Wolfholz site located south of the Danube i.e., outside
the area of interest of this study (Lenneis — Stadler — Windl 1996; Stadler et al. 2000).
Radiocarbon dates from this site are clearly older than the beginning of the Neolithic in
the studied territory.

Based on the SUM model, the end of the LBK, which is represented by Sérka pottery
(LBK III), is around 4920 BC. This is both confirmed and in contradiction to other expec-
tations of the end of the LBK around the year 5000 BC (é izmdr 2008, 38), 5000-4900 BC
(Podborsky 1993, 73), while 1. Mateiciucovd (2008, 41) established the interval for the
end as 4850—-4700 BC. Based on the modelled data, E. Lenneis (2017a, 203-204) dates
the end of the LBK to 4900-4800 BC, Kuca — Kovdr et al. (2012, 54) to around 4950 BC.



Archeologické rozhledy LXXII-2020 175

According to Manning et al. (2014), the LBK ends after 4800 BC, which is consistent with
the beginning of the occurrence of Lengyel Pottery. The result of the presented analysis
may be partially distorted by the fact that 10 out of 21 dates come from the Postrelmov —
U Frantiska site (Davidovd 2007), whose values correspond to a plateau between 5200
and 5050 BC, which deflects the entire assemblage in favour of an early end to the LBK.
The smaller number of dates from graves in Kleinhadersdorf (Stadler 2013) point to the
possible later end of this pottery group. Moreover, the character of the dataset related to
LBK I prevents any relevant modelling other than calculation of the summation curve.
Nevertheless, it is possible to observe a trend similar to southwest Slovakia (Furholt et al.
2020, 3—4), where, during the Late LBK, the parallel Zeliezovce Pottery style occurs.
Despite its formal difference, this style has approximately the same time frame as Sarka
Pottery. Although Zeliezovce decorative elements occur in the eastern half of Moravia in
the context of the Late LBK, unfortunately no radiocarbon dates are linked to them yet.

When dividing the LBK into three general pottery groups, it is evident from all four
models that they are not successive chronological stages, but that they partially overlap
(fig. 5; tab. 3), which is also reflected in the fact that these pottery groups are often found
in joint archaeological contexts. The same is true with detailed pottery groups (fig. 6; tab. 4).
The apparently oldest LBK Ia group seems to have a contemporaneous start with the LBK Ib
group, which, however, existed considerably longer than LBK Ia. The later LBK Ila and
LBK IIb pottery groups are obviously contemporary and there is no significant difference
in time between them. Although LBK III (Sarka) is, from a traditional perspective, a sta-
ge, it can also be seen as a phase, as it almost never occurs alone without other pottery
groups.

The Stichbandkeramik in Bohemia, Moravia and the northern part of Lower Austria

Radiocarbon dates for the SBK are modelled here for Bohemia along with Moravia
and part of Lower Austria. The reason for this is that the Moravian-Lower Austrian space
forms the periphery of the SBK pottery tradition and thus far has produced only a small
number of relevant radiocarbon dates. From the modelled data can be concluded that
SBK tradition should start around 4950 BC and end around 4600 BC, which is essential-
ly consistent with earlier opinions. For Bohemia the duration of the SBK is established
at 5100-4600 BC (Pavlii — Zapotocka 2013, 30). The beginning of SBK in Moravia is
expected between 5000/4900 BC (Podborsky 1993, 73) and the end is anticipated only
relatively, earlier than in Bohemia.

According to radiocarbon dating, both basic stages of SBK (fig. 7; tab. 3) are chrono-
logically significant: the Early SBK truly precedes the Late SBK. However, an important
finding is that the existence of these two general pottery groups overlap by one-third up to
one-half of their duration, which introduces a significant entropic element into the tradi-
tional typology.

A time analysis of the detailed pottery groups (fig. 8; tab. 4) also revealed a major dis-
crepancy with existing ideas. While groups II and III are traditionally regarded as consec-
utive, dating models indicate that they are synchronous and probably regionally-specific
phenomena. This fact was also pointed out by M. Zapotocka, who records SBK II in the
west of Bohemia and SBK III in the east (Pavlii — Zdpotocka 2013, 44). In the SBK V
group, the SUM and KDE models show a division of the data assigned to this group into



176 TrampoTa — KvETINA: How do they fit together? A case study of Neolithic ...

LBK I é m i i ;

LBK I _

Fig. 5. Modelling curves of general LBK pottery groups. SUM in black, KDE model in red, Uniform model
in green, Trapezium model in blue.

Fig. 5. Modela¢ni kfivky obecnych keramickych skupin LBK. Cerné sumace, cervené KDE model, zelen&
uniformni model, modre trapezoidni model.
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Fig. 6. Modelling curves of detailed LBK pottery groups. SUM in black, KDE model in red, Uniform model
in green, Trapezium model in blue.

Obr. 6. Modela¢ni kfivky detailnich keramickych skupin LBK. Cerné sumace, ¢ervené KDE model, zelen&
uniformni model, modfe trapezoidni model.

two time groups, with the younger cluster occurring after 4600 BC. It is therefore a ques-
tion as to what (if anything) the existence of this group refers to.

Lengyel Pottery and the Proto-Eneolithic period

Based on the depicted models, the beginning of the occurrence of Lengyel Pottery is
around 4770 BC, which is essentially consistent with earlier studies (Lenneis 2017b, 396;
Cizmar et al. 2008, 76). Deviating the most is the beginning given in Manning et al. (2014,
1077), which is modelled by the authors at 4861 BC, which in this case can be influenced
by early dates from Hungary. According to the modelling, the end of the Lengyel, which
does not include Epi-Lengyel/Jordanéw/Bisamberg-Oberpullendorf Pottery, falls in the
interval of 4350-4300 BC. Based on radiocarbon dates, E. Lenneis (2017b, 397) puts the
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Fig. 7. Modelling curves of general SBK pottery groups. SUM in black, KDE model in red, Uniform model
in green, Trapezium model in blue.

Obr. 7. Modelaéni kfivky obecnych keramickych skupin SBK. Cerné sumace, ¢ervené KDE model, zelené
uniformni model, modfe trapezoidni model.
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Fig. 8. Modelling curves of detailed SBK pottery groups. SUM in black, KDE model in red, Uniform model
in green, Trapezium model in blue.

Obr. 8. Modelacni kfivky detailnich keramickych skupin SBK. Cerné sumace, ¢ervené KDE model, zelen&
uniformni model, modfe trapezoidni model.

end of the Lengyel at 4115 BC, which is similar to Manning et al. (2014, 1077), whose
modelling dates the end to 4137 BC. The basic division of Lengyel Pottery into two phas-
es and the Epi-Lengyel/Jordanéw (fig. 9; tab. 3) essentially corresponds to the notion of
the succession of these general pottery groups. In the modelling for Epi-Lengyel Pottery,
however, the occurrence of a hiatus must not be surprising, since only two radiocarbon
dates are related to this pottery group, rendering the models irrelevant. The analysis of the
time relationships of detailed ceramic groups yielded alarming results. Groups LgK a0,
LgK Ia, and LgK Ib have essentially an identical time occurrence (fig. 10; tab. 4). The
LgK Ic detailed pottery group does not have distinctive specific characteristics and is most-
ly defined by the absence of specific features. As such, Lengyel I is a robust time entity
whose separate typological division has no chronological significance. This is also suppor-
ted by the virtual continuity of the LgK Ila pottery group, which overlaps only minimally,
albeit relatively significantly, with LgK IIb.

Only three radiocarbon dates from two sites are available for the time differentiation
of LgK II in Bohemia, where LgK I is almost non-existent. The modelling points only to
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Fig. 9. Modelling curves of general LgK pottery groups in Moravia and the northern part of Lower Austria.
SUM in black, KDE model in red, Uniform model in green, Trapezium model in blue.

Obr. 9. Modelacni kfivky obecnych keramickych skupin LgK na Moravé a na severu Dolniho Rakouska.
Cerné sumace, ¢ervené&, KDE model, zelené uniformni model, modte trapezoidni model.
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Fig. 10. Modelling curves of detailed LgK pottery groups in Moravia and the northern part of Lower Austria.
SUM in black, KDE model in red, Uniform model in green, Trapezium model in blue.

Obr. 10. Modelacni kfivky detailnich keramickych skupin LgK na Moravé a na severu Dolniho Rakouska.
Cerné sumace, ¢ervené& KDE model, zelen& uniformni model, mod¥e trapezoidni model.

the fact that the occurrence of Lengyel Pottery slightly overlaps with the SBK. The end
of Lengyel Pottery in Bohemia cannot be established with the current number of dates.
The following Early Eneolithic period is characterised by the presence of Jordanéw
and Michelsberg Pottery, which is sometimes supplemented in contexts with Schussenried
Pottery; however, Schussenried Pottery does not create its own archaeological contexts.
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Fig. 11. Modelling curves of general pottery groups in the Early Eneolithic in Bohemia. SUM in black, KDE
model in red, Uniform model in green, Trapezium model in blue.

Obr. 11. Modela¢ni k¥ivky obecnych keramickych skupin v ¢asném eneolitu v Cechach. Cerné sumace,
cervené KDE model, zelené uniformni model, modfe trapezoidni model.

The issue of the calibration of C14 dates is then characterised in this period by a roughly
200-year-long plateau on the calibration curve in the years 4250-4050 BC. This impacts
the modelling of the beginning of this period, regardless of whether this date is actually
valid (fig. 11; tab. 3). The end of the Early Eneolithic then proceeds into a considerable
time dispersion of approximately 4000-3850 BC depending on which model is used. With
regard to the beginning of the TRB, the probable end of the Early Eneolithic is around
3850 BC, possibly even later. All three represented pottery styles appear to be contempo-
rary, not only on the basis of the modelling of radiocarbon dating, but also with regard to
their frequent joint occurrence in archaeological contexts.

The Funnel Beaker culture

The modelling shows the beginning of TRB around 3800 BC, both in Bohemia and in
the Moravian-Lower Austrian area (fig. 12, 13; tab. 3). It is a considerably later beginning
for this pottery tradition than is usually given for Moravia (c. 4100 BC; Smid 2017, 24),
while being consistent with the beginning presented thus far for Bohemia (Neustupny 2013,
15). Other modelled data show the general beginning of the TRB in 3913 BC and the end
in 2951 BC (Manning et al. 2014, 1077). It is obvious, however, that the TRB horizon is
a rather heterogeneous pottery complex with various duration lengths in different regions
(Furholt 2014; Wencel 2015, 39). In Moravia and Lower Austria, the end of the TRB
(the Boleraz group) is roughly 3370 BC, in Bohemia (the Salzmiinde group) also around
3320 BC, albeit based on the dataset from a single site (Dobes — Zdpotocky 2013). For ge-
neral pottery groups in the Moravian—Lower Austrian territory, only a further time division
into two basic segments is useful. The first is the pre-Baalberge and Baalberge horizon,
the second is the Boleraz horizon. However, it is better to leave the time question of the
pre-Baalberge horizon open, since the modelled dataset is small and the end of the Epi-Len-
gyel is practically unknown.

Only one C14 date is related to the Early TRB I in Bohemia (Pleinerovd 1980). This
horizon is called the Michelsberg-Baalberge (Dobes — Benes 2018) or just the early TRB
(Neustupny 2013, 63). This sporadically recorded ceramic horizon is not typical for set-
tlement findings. It is clear from the modelling of the Baalberge and Salzmiinde phases
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Fig. 12. Modelling curves of general TRB pottery groups in Moravia and Lower Austria. SUM in black, KDE
model in red, Uniform model in green, Trapezium model in blue.

Obr. 12. Modelaéni kfivky obecnych keramickych skupin TRB na Moravé a v Dolnim Rakousku. Cerné& su-
mace, Cervené KDE model, zelené uniformni model, modfe trapezoidni model.
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Fig. 13. Modelling curves of general TRB pottery groups in Bohemia. SUM in black, KDE model in red,
Uniform model in green, Trapezium model in blue.

Obr. 13. Modelaéni kfivky obecnych keramickych skupin TRB v Cechéch. Cerné sumace, cervené KDE mo-
del, zelené uniformni model, modfe trapezoidni model.

that the chronological expectations are fulfilled in general: Baalberge Pottery is older than
Salzmiinde Pottery, without a major overlap between the two. However, it is important
to note that there is no longer a chronological place for Sifem Pottery, the occurrence of
which is assumed between Baalberge and Salzmiinde Pottery. This is probably a pottery
type whose interpretation will not have a chronological significance and its temporal oc-
currence can likely be expected in the Baalberge context, since Sifem Pottery has similar
morphological characteristics (Zdpotocky 2013, 77).

4. Discussion: How does style of pottery fit together with chronology?

What general trends are now apparent? As figs. 14 and 15 show, the division of pottery
traditions into archaeological cultures is linked primarily to chronology. Further classifi-
cation into general pottery groups (stages) can be evaluated similarly, which essentially
means the validity of the basic division of the given pottery tradition into early and late
sections. However, these sections need not be exclusively sequential, as the analysis shows
their frequent chronological overlap. The frequency of representation of basic pottery tra-
ditions and hence more pottery groups changes most on the time axis, but the link to a spe-
cific geographic space also simultaneously contributes to the result. Division into detailed
pottery groups or phases (fig. /6) shows a different interpretation, and these categories
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Fig. 14. Moravia and the northern part of Lower Austria: an overview of the time range of general pottery
groups. SBK is modelled together with dates from Bohemia. The SUM and KDE models are expressed with
a 68% probability, the Uniform model in the values of median start — median end, the Trapezium model
in the values median mid-start — median mid-end. Exclamation mark points out irrelevant models calcu-
lated based on small dataset.

Obr. 14. Pfehled casového rozsahu obecnych keramickych skupin na zékladé ctyf pouZitych modeld na
Moravé a na severu Dolniho Rakouska. SBK je modelovéna dohromady s daty z Cech. SUM a KDE modely
jsou vyjadfeny s 68% pravdépodobnosti, Uniform model v hodnotéch medidn start — medidn end, Trape-
zium model median mid-start — median mid-end. Vykfi¢nik upozoriiuje na mélo relevantni modely vypo-
¢itané na zakladé malého datasetu.

cannot be regarded as a primary and natural chronological indicator in any of the studied
cases. It is clear that a principal other than development in time is behind their existence.

Identifying this principle will require addressing the concept of style in material cul-
ture. Style is directly or latently involved in any analysis of artefacts. Style is what creates
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Fig. 15. Bohemia: an overview of the time range of general pottery groups. The SUM and KDE models are
expressed with a 68% probability, the Uniform model in the values of median start — median end, the Tra-
pezium model in the values median mid-start — median mid-end. Exclamation mark points out irrelevant
models calculated based on small dataset.

Obr. 15. Pfehled ¢asového rozsahu obecnych keramickych skupin na zakladé ¢ty¥ pouZitych modelt v Ce-
chach. SUM a KDE modely jsou vyjadfeny s 68% pravdépodobnosti, Uniform model v hodnotach median
start—median end, Trapezium model median mid-start — medidn mid-end. Vykfi¢nik upozortiuje na mélo
relevantni modely vypocitané na zdakladé malého datasetu.

and defines cultural differences and types of evolutionary trajectories. Style can be studied
on the level of individuals, groups or society. Style is a category of multiple correlations
resulting from the culture, given time and space. As with art history, archaeology serves
as a key to identifying cultural elements in the sphere beyond the functions of objects
(Conkey — Hastorf 1990).



Archeologické rozhledy LXXII-2020 183

Lgktto T
LgK lla
LogK Ic ! .............................
LgK Ib S e
LgK la e
g S
30 o 6 0 N R Ee e 0 PR e et P
o AT
1
)]
& sBkv T
[] T —
o
‘6, Oeeecccccccccccaan <
0. (=S BKAIN $FREC ottt e i et g oS e A R TSN LT
o e e
K
®| SBKII
[]
o
SBKIl e
LBK Ilb
LBK Ila S G A el i o----oTra.pezium model
o~——— Uniform model
-------- KDE model
LBK Ib —— SUM model
......... LBK la
54‘»00 52|00 5600 48|00 46|00 44‘OO 4260
years BC

Fig. 16. Moravia and the northern part of Lower Austria: an overview of the time range of detailed pottery
groups. The SBK is modelled together with dates from Bohemia, and SBK'V occurs only in Bohemia. The SUM
and KDE models are expressed with a 68% probability, the Uniform model in the values of median start —
median end, the Trapezium model in the values median mid-start — median mid-end. Exclamation mark
points out irrelevant models calculated based on small dataset.

Obr. 16. Pfehled casového rozsahu detailnich keramickych skupin na zakladé ¢tyf pouzitych modeld na
Moravé a na severu Dolniho Rakouska. SBK je modelovana dohromady s daty z Cech. SUM a KDE modely
jsou vyjadieny s 68% pravdépodobnosti, Uniform model v hodnotéch medidn start — medidn end, Trape-
zium model median mid-start — medidn mid-end. Vykfi¢nik upozorfiuje na malo relevantni modely vypo-
¢itané na zakladé malého datasetu.

Types of style shape the spatiotemporal division of the past, i.e. archaeological “cul-
tures” and their sub-sections (stages and phases). By creating types of style and their defi-
nitions, we are essentially creating our notion of the past. In fact, style can be described
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in a very general way as qualities of artefacts not primarily related to production technol-
ogy or their utilitarian function in living culture. Two distinct archaeological discourses
have focussed on the fact that artefacts have this level of characteristics. The Anglo-Saxon
world developed a theory of style based on living material culture, but it has never been
tested on archaeological data to any great extent. In turn, large typological systems (pre-
historic pottery) were created in Central Europe with a maximum emphasis on chronolog-
ical development without ambitions to making other possible links to style. To this day,
the application of these two approaches does not greatly overlap.

Therefore, what could stylistic ceramic groups represent? The first large issue is based
on the concept of ceramic style, which could be considered a symbolic medium that has
the potential to carry and transmit information about the social identity of individuals and
groups (Wobst 1977). But we must keep in mind that when we talk about the ceramic style,
in our case we primarily mean decoration. The theory assumes that under a general deco-
rative style (e.g., incised LBK decoration) there are synchronous variants or microstyles
that have a social significance and can reflect real past social identity (e.g., clans, ethnic-
ity but also rank and other forms of social parameters). The question is to what extent
such a theoretical assumption is based on facts. Has an intentional connection between
the decoration of ceramics and people’s identities been ethnographically observed between
archaic societies?

In answering, we will use two case studies, one of which shows that there is no corre-
lation between pottery decoration and social identity, while the other accepts a possible
link, although not without a problem.

The first case is the Luo, who are African hoe agriculturalists, cattle-herders, and fishers whose collec-
tive territories comprise some 10,000 km? surrounding the northeastern side of Lake Victoria in western
Kenya. In the 1980s potting was the work of women, but only a relatively small number of women (only
about 1 % of all women are potters). Luo pottery is a specialized craft, but producers are decidedly not
full-time specialists. Potters tend to live in homesteads clustered in close proximity to one another around
a clay source, usually with several potters in each homestead. This network of interacting potters in such
a cluster can be called a “potter community”. The pottery of each potter community tends to exhibit cha-
racteristic features, a so-called microstyle (Dietler — Herbich 1989, 148—150). But the microstyle is by no
means indicated solely in decoration: recognition of the potter community microstyles is based on patter-
ned combinations of features including raw materials, the repertoire of pot forms, vessel proportions, and
decorative characteristics (Dietler — Herbich 1989, 154). In fact, the colour of the fired clay or treated
surface, the shape of the rim, the general pot form assigned to a certain function, and the proportions of that
form as it is rendered may be more important than the decorative motifs applied (Dietler — Herbich 1989,
157). An analysis of the significance of the microstyles showed that it is rather a “silent” formal variability
(in the sense of “isochrestic variation” according to Sackett 1982). That is, the microstyles transmit some
information about the boundaries of communities, but the difference of microstyles is perceived primarily
by potters (women) and not by general users of ceramics. Moreover, style defines only the potter commu-
nity, which has no meaning in terms of the real social identity of non-potters.

The second case is the Shipibo-Conibo. The Shipibo-Conibo are about 20,000 people who live along
the Ucayali River in the Amazon rainforest in Peru. Their subsistence traditionally depended on mixed
wild (fish, game, turtle eggs, bananas, yuccas) and domestic resources produced by agriculture (corn).
Shipibo-Conibo female potters produced distinctive pottery decorated with maze-like red and black geo-
metric patterns. The mode of production was (in 1971) still non-professional and domestic. The designs
painted and incised on ceramic vessels are also applied on textiles, carved on canoe paddles, house posts,
and gourd and turtle carapace containers and stamped on human skin. Virtually all Shipibo-Conibo arte-
facts emanate a minimal message, which is: “we are the Shipibo-Conibo; we are not barbaric Remo,
Amahuaca, Cashibo, Mestizo, Gringo, or any other tribe”” (DeBoer 1984, 550).
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Is it possible to distinguish microstyles on Shipibo-Conibo ceramics? The answer is not simple. Almost
every vessel contains decorative motifs of a very old origin, which can often be traced back to the year
900 AD to the Cumancaya pottery tradition. Particularly stable are cooking vessels, both in terms of form
and decoration (DeBoer 1984, 557). The main motifs of the intricate design art of the Shipibo-Conibo may
well have constituted a graphic device comprising symbolic and semantic units and were employed in
aritual context. But present-day indigenous understanding of the meaning of the designs is fragmentary at
best (Gebhart-Sayer 1985). Beside the main motifs on the pottery, there are also border designs consisting
of circumferential bands, composed of lines and appended elements demarcating the major decorative
fields of vessels. One border design type is rim designs which vary according to vessel category. An ethno-
archaeological analysis revealed that rim design produced by one potter is highly similar to the designs
produced by other potters within her compound. The compound, a residential unit ordinarily composed
of a core of matrilineally related females and their families, therefore appears to constitute an agent of
design transmission and maintenance (DeBoer 1984, 554). So is rim design an indicator of social identity?
Probably not.

Rim designs, as a highly limited and redundant code, can hardly be expected to act as group signatures
at all levels, from the individual to the region. And there is also a second problem: in viewing designs as
messages or signals, the issue is really how the Shipibo-Conibo communicate through their own artefacts
and not how the archaeologist decodes a set of rim designs. The Shipibo-Conibo seem much less able to
recognize themselves than western researchers can recognize their rim designs (DeBoer 1984, 560-562).

The second big point of the conclusion deals with the question: What could have caused the dynamics
of a change in decoration style? In a general sense, culture is perceived as a dynamic system striving for
relative balance and is composed of interconnected cultural and non-cultural environmental subsystems
that help people interact with their environment. In this view, cultural change is associated with a process
of natural selection that tends to the most appropriate solution with respect to given conditions. When we
add the social interaction that leads to acculturation, we have two main factors of cultural change: time
(people adapt their culture to current conditions, e.g. environmental) and social interaction (people change
their culture depending on social impulses). But is this assumption valid if we examine the innovation of
only one specific segment of material culture? The problem is compounded even further, as in our case
the changes are indicated mainly in the ceramic decoration (Stanislawski — Stanislawski 1978, 61-62).

The case study which documented the validity of the last sentence is the emergence of whiteware
between Hopi-Tewa indigenous pottery producers. The Hopi and Tewa people belong to a pueblo group
that resides in the eastern part of the Hopi Reservation on or near the First Mesa in northeastern Arizona.
They were traditionally sedentary horticulturalists whose culture was emphasized in collective rituals and
religion. Pottery was produced by women potters and the number of producers did not exceed 2% of the
entire population (at the time of ethnographic evidence).

The whiteware is a new style of pottery developed in 1920-1925 by a group of three or four Hopi-Tewa
women in Polacca and Hano pueblos. Few followers began to make whiteware in the 1930s and 1940s, but
the majority of the Hopi potters did not learn the style until the post-1950 period. This means that it took
30 years to spread the style in essentially one geographically limited area. There are no permanent tribal,
village, or lineage-clan limitations for the pottery design, regardless of the “anchor persons” or innovators
of the styles. The only reason for spreading the new styles was fashion. In 1971 (when the research was
conducted), 41 female potters still produced the whiteware, while also producing other ceramic designs.
And one more thing: behind the stream of innovations in Hopi ceramics, there was actually a single woman.
Her name was Nampeyo (c. 1860-1942), and she became renowned for the revival and innovation of the
design of native pottery (Kramer 1996). When Nampeyo first began making her pots, Hopi motifs had been
diluted by the influence of Spanish, or Zuni designs. Even the clay used by the Hopi potters was inferior.
Nampeyo’s brilliance was not only her superior natural gifts as an artist, but her ability to recognize the im-
portance of reclaiming the long-lost Hopi symbols. She revived an old traditional Hopi style by copying
potsherds from nearby sites, a long important Hopi, Zuni and Acoma learning technique. At the same time,
she went beyond imitation and became an inspiration for continuing generations of Hopi potters.'

! https://www.encyclopedia.com/women/encyclopedias-almanacs-transcripts-and-maps/nampeyo-c-1860-1942
22.5.2020
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The ethnographic excursion was to show that the theoretical assumptions associated
with decorative microstyles on ceramics (i.e. internal variability within a more general style
of decoration) are likely false. The microstyle as such, and even more so its decorative
segment, probably does not represent a direct indicator of social identity, at least not iden-
tities of the type that archaeologists and anthropologists would like (e.g. lineages, clans,
tribes, etc.). But leaving aside the interpretations associated with specific social parame-
ters, the microstyle can be an indicator of regional variability and chronological diversity
(with limited spatial spread).

Regarding decorative innovation and style change, it is clear that the process of evo-
lution of morphological and design typology cannot be represented by a single vector.
The whole process involves both selection, which can be modelled and estimated to some
extent, and drift, which is completely random and unpredictable (the potter Nampeyo in
our Hopi case). Shennan and Wilkinson (2001, 592) have already stated this for LBK deco-
ration: “It is clear that both drift and selection are operating and it seems likely to us that
there is a broad spectrum of possibilities between pure drift on the one hand and almost
pure selection on the other.”

Returning now to the question of what other than chronological variability could be
hidden by detailed microstyles (i.e. detailed groups or phases) of Neolithic pottery, the
answer is that we simply do not know. Based on ethnoarchaeological data, it must be ad-
mitted that instead of a reflection of variability given by social parameters, it may be the
result of a local tradition of producers. The chronological validity of microstyles is very
likely to be narrowly regionally limited. Development trends and microstyle innovations
may not be entirely subject to the general directions of style evolution, as drift contributes
significantly to them. Finally, some microstyles could easily be an illusory category exist-
ing only in the minds of archaeologists.

5. Conclusions

The presented study analysed 426 radiocarbon dates within the period of 5400-3300 BC
in Bohemia, Moravia and Lower Austria to the north of the Danube with the aim of inves-
tigating the chronological relationships between the pottery styles of the Neolithic cultures
LBK, SBK, Lengyel and TRB on several levels. Although the results presented here are
inevitably heterogeneous in nature, they make it possible to revise certain assumptions
based thus far on the linear development of typo-chronological schemes.

The comparison of the pottery typology with C14 dates indicate that the forms and
decoration of pottery can be so different within a single chronological horizon of an ar-
chaeological culture that they have been considered evolutionarily non-contemporaneous
up until now. However, this seems to be the result of regional or local diversification, which
is due to a wide range of potential interpretative schemes. This gives the studied Neolith-
ic pottery traditions an entirely different dimension. If a direct chronological continuity is
indeed demonstrated from the LBK to the Lengyel (Lenneis 2017b, 396), the SBK in the
Moravian-Lower Austrian region will have to be understood as a parallel and highly dis-
tinct pottery entity. A completely different interpretation will also have to be found in the
Lengyel pottery categories hitherto referred to as the LgK Ia and LgK Ib chronological
stages. It appears that they did in fact coexist and their diversity is not purely chronological.
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A similar explanation will probably be sought in the case of the diversity of pottery in the
Early Eneolithic in Bohemia and in the context of the TRB.

The research described in this paper was conducted with support from the “Lifestyle as an Unintentional
Identity in the Neolithic” project (Project 19-16304S) financed by the Czech Science Foundation.
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Jak to do sebe zapada?

Pripadova studie keramické typologie neolitu
a radiokarbonového datovani

Cilem ¢lanku je revidovat soucasnou koncepci chronologie neolitu (ca 54003300 pt. Kr.) v Cechéch,
na Moravé a v ¢asti Dolniho Rakouska, kterd se materializuje do typologického vyvoje artefakta.
Ptame se, zda promény pavodni hmotné kultury probihaji nutné jen na ¢asové ose, jak se predpo-
kladalo dosud, nebo zda se jeji vyvoj mizZe projevovat i paralelné v geografické ¢i jeste jiné roving.
Vychozi rdmec kategorizace predstavuje synchronizacni tabulka na obr. 1. ProtoZe v neolitu jsou
archeologické kultury primarn€ odliSitelné na zékladé rozdilt keramickych soubortd, budeme je
v této studii chapat jako keramické tradice. Podobné modifikujeme i vyznam podrozdélujicich ter-
mind stupeni (ktery chdpeme jako obecné keramické skupiny) a faze (ktery nahrazujeme pojmem
podrobné keramické skupiny). Diivodem je odstranit implicitné chronologicky vyznam danych pojma
(obr. 2).

Pokud se chceme dotknout feseni definované otdzky chronologie neolitu, znamend to v prvni radé
pristoupit k validaci existujicich relativné-chronologickych systémi. K tomu jsme vyuZili externi
evidenci v podobé radiokarbonového datovani. Téchto absolutnich dat bylo v zdjmovém prostoru,
ktery ¢&ita Cechy (coby jeden region) a Moravu a naddunajskou &ast Dolniho Rakouska (coby druhy
region) za poslednich dvacet nashroméazdéno dostate¢né mnoZstvi, aby byla takova analyzy mozna
(obr. 3). Celkem bylo do analyzy zarazeno 426 absolutnich dat, kterd jsou uvedena v tabulkdch 1 a 2.

Pro modelaci absolutnich dat byl pouzit program OxCal (Bronk Ramsey 2009), s vyuzitim atmo-
sférické kalibra¢ni ktivky IntCal 13. Pro vyjadreni ¢asového vztahu keramické typologie jsou po-
uzity ¢tyfi rizné matematické modely. Jedna se o sumaci (ddle SUM) kalibrovanych dat a odhad
jadrové hustoty (ddle KDE), které modeluji prubéh sledovanych jevi. KDE model, ktery pracuje
s gaussouvskou distribuci, md vyhodu v moZnosti odfiltrovan{ kalibra¢niho Sumu oproti SUM distri-
bucim. Dal$i dva modely, uniformnf{ a trapézovity, vypocitavaji faze zac¢dtku a konce daného jevu.
Uniformni model pracuje s pfedpokladem prostého zacatku a konce, zatimco lichob&Znikovy model
skytu jednotlivych keramickych skupin jsou vyjddieny graficky (obr. 4-16) a formou kontingenc-
nich tabulek, v¢etné statistickych indexu (tab. 4 a 5).
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Analyza ukdzala, Ze ndslednost keramickych tradic (archeologickych kultur) je casové ukotve-
na piiblizné podle dosavadnich predstav. Cim vice se viak keramick4 typologie rozpada do diléich
chronologickych dsekt, tim méné& robustni se pak tyto intervaly jevi v konfrontaci s '“C daty. Také
se ukazuje, Ze tvary a vyzdoba keramiky mohou byt v rdmci jednoho chronologického horizontu
archeologické kultury natolik odli$né, Ze byly dosud povaZovany za evolu¢né nesoucasné. Ve sku-
tecnosti vSak jde o projev regiondlni ¢i pifimo lokdlni diverzifikace, za kterou stoji Sirokd Skéla
potencidlnich interpretacnich schémat. Tato skute¢nost dava studovanym neolitickym keramickym
tradicim zcela jiny rozmér.

I kdyZ ziskané vysledky maji nevyhnutelné heterogenni charakter, umoziiuji revidovat nékteré
predpoklady dosud zaloZené na linedrnim vyvoji typo-chronologickych schémat. Jak ukazuji obr. 13
a 14, rozdéleni keramickych tradic do archeologickych kultur je vdzdno prevaZné na chronologii.
Stejné 1ze hodnotit i dalsi ¢lenéni na obecné keramické skupiny (stupné), coz fakticky znamena plat-
nost zdakladniho rozdéleni dané keramické tradice na star$i a mladsi dsek. Tyto tdseky vSak nemusi
byt vyluéné nasledné, protoze z analyzy vyplyva jejich Casté chronologické prolinani. Frekvence
zastoupeni zakladnich keramickych tradic a tim vice keramickych skupin se nejvice méni na asové
ose, ale paralelné s tim se na vysledku podili i vazba na urcity geograficky prostor. Odli$nou interpre-
taci ukazuje ¢lenéni na detailni keramické skupiny (faze; obr. 14). Tyto kategorie jiZ nelze povazo-
vat za primarn{ a prirozeny chronologicky indikator v Zddném ze sledovanych pripadd. A ptame-li
se, jakou jinou neZ chronologickou variabilitu mohou skryvat detailni keramické skupiny ¢i faze
neolitické keramiky, pak musime odpovédét, Ze odpovéd nezndme. Mohou byt stejné dobte odra-
zem lokdln{ variability danou socidlnimi parametry jako iluzorni kategorii existujici pouze v mysli
archeologd.
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