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ABSTRACT

Chmielewski T. J., Przybyla M. M. and Fabiszak I. 2024. 4C-based absolute chronology of the Malice culture
reassessed. Sprawozdania Archeologiczne 76/2, 67-100.

This article addresses the absolute chronology of the Malice culture. It presents a Bayesian modelling based on
an elementary assessment of accuracy and precision of all the relevant 4C age measurements. Thanks to the
preliminary qualitative evaluation, the newly built models are of higher statistical agreement than previous ones.
Based on the refined models, the Early stylistic phase (Ia) of the Malice culture can be dated to around 4770-4600,
the Classic one (Ib) — 4630-4440, Post-Classic one (Ic) — 4460-4390, and the Late one (II) — 4390-4290/4250
BCE. Accordingly, subphase Ia can be synchronised with: phase Polgar-Csszhalom II, phase Lengyel I and the
subphase Stichbandkeramik IVa; subphase Ib with: phases Polgar-CsGszhalom III and Proto-Tiszapolgar, the
Santovka phase of the Lengyel culture as well as Stichbandkeramik IVb; Ic subphase with: the Classical phase-
Tiszapolgar culture and the Lengyel II phase; phase II with: the late Tiszapolgéar/earliest Bodrogkeresztar cul-
ture and the Lengyel III phase.
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INTRODUCTION

The progress in the research on the radiocarbon-based absolute chronology of the Mal-
ice culture has already been summarised twice since 2022 (see Zastawny 2022; Kadrow
2023). It might therefore be thought that chronometric studies have just gained such a mo-
mentum that approaching the problem for the third time in such a short period may not be
justified.

Given the intensity of archaeological research conducted nowadays and the widespread
use of “C dating over the past few decades, it is not surprising that the lists of radiocarbon
age measurements published in the cited articles very quickly became outdated. Even the
research conducted at the time those studies were written provided new *4C dates. The
newly performed ones include “C age determinations produced for two Malice culture
burials discovered at site Krakow-Nowa Huta-Zeslawice 88 and a few more graves un-
earthed at site Smrokéw 4. The resulting dates and the specification of dated organic re-
mains, along with the key parameters characterising them, have already been published
(Piotrowska et al. in press). Hence, only some of the archaeological contexts of the samples
will be described in more detail here, namely the ones that are certainly worth disseminat-
ing. Radiocarbon dating of the contexts in question is certainly revealing. However, does
a handful of additional data, even if quite important, justify writing yet another article on
this topic?

The way these few additional “C age measurements will be presented below may right-
ly recall the old-fashioned formula of the article written by Jan Bakker and co-authors
(1969), the publication of which 55 years ago created the ground for the research on the
radiocarbon chronology of the Younger Stone Age in the Vistula and Oder basins. If such
dates had appeared shortly after, they could have perhaps been considered groundbreak-
ing. Also, every such data point would have certainly enriched significantly every following
study and date list appearing over the next three decades, when the production of radio-
carbon age determinations remained quite limited (cf., Kurzatkowska 1985; Breunig 1987;
Jankowska 1990; Forenbacher 1993; Czebreszuk and Szmyt 2001). Presently though, ad-
dressing a separate paper to a few additional 4C dates may seem a somewhat obsolete idea.
An increase in the number of radiocarbon age determinations performed by some labora-
tories is measured in tens, if not hundreds of thousands per decade. In order to keep them
under any control, not only increasingly larger databases (see for example, Hinz et al.
2012; Barta et al. 2013; Capuzzo et al. 2014; Manning et al. 2016; Martinez-Grau et al. 2021;
Vondrovsky et al. 2023), but also dedicated data lakes or even data warehouses are being
created all over Europe (see for example, Bronk Ramsey et al. 2019; Bird et al. 2022; Roe
and Hinz 2022). Also, lists of newly obtained *“C dates are published as compactly as pos-
sible (see for example, Chmielewski et al. 2021; Pospieszny and Nowaczyk 2022). So, are
there any sound reasons for approaching again the “C -based absolute chronology of the
Malice Culture?
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In any case, the value of the pool of relevant results of 4C age measurements cannot be
measured solely by their number but also by their accuracy and precision. Regardless of
the current perception of the work completed by Bakker and co-authors, one should bear
in mind that they were already applying rudimentary quality criteria for assessing the pre-
cision and accuracy of their dates (Bakker et al. 1969, 5). Since then, the general ‘chrono-
metric awareness’ has been constantly growing, and today it would not even be possible to
do justice to and cite all the studies dealing with the reliability of radiocarbon dating of
various archaeological finds. Let us just point out that also in the course of the studies di-
rectly addressing the *4C -based chronology of the Neolithic and Eneolithic in the Odra and
Vistula basins, considerable efforts have been made to sort this issue out either ad hoc (see
for example Nowak 2017, supplementary material) or in a systemic way (cf., Czebreszuk
and Szmyt 2000, 69-70; Chmielewski 2020a, 55-69). And yet, the studies referred to at the
beginning of this paper completely ignore the qualitative factor and equalise the reliability
of all the statistically analysed *C dates.

In order to demonstrate and correct chronological miscalculations resulting from the
chronological modelling carried out on the basis of overly simplified assumptions, we de-
cided to perform the Bayesian statistical analyses anew, this time though preceding them
with an elementary assessment of the accuracy and precision of all the radiocarbon age
measurements constituting the output set. The architecture of the eventual sequential
models included additional prior arguments resulting from the qualitative specification.
All the discrepant results were critically analysed with a particular emphasis put on the
effect of quantity and quality of the “C dates used for the modelling on the differences.

MATERIAL AND METHODS

Initially, the data pool consisted of 55 radiocarbon age measurements related to 42
contexts associated with the Malice culture in the vast area covering western Volhynia,
Lesser Poland and Upper Silesia. The results of all the measurements, along with the spec-
ification of dated organic material samples and their archaeological contexts, are listed
alphabetically in Table 1.

Except for the hitherto unpublished human burials from Krakéw-Nowa Huta-Zestawice
and Smrokéw, the description of all the archaeological contexts, for which the analysed
radiocarbon ages were measured, is rather succinct; it has been limited to names of ar-
chaeological sites, numbers of features and their functional attribution. However, every
record contains references to works providing a more comprehensive information on the
given find and its wider context.

Each “C-dated and diagnostic archaeological assemblage of the Malice culture was as-
signed to its development phase in accordance with the widely accepted phasing, which
originally was presented by Anna Dzieduszycka-Machnikowa (Dzieduszycka-Machnikowa
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and Lech 1976, 79; personal communication with Jacek Lech on March 9, 2024). In this
division, based on the taxonomic and chronological findings of Jadwiga Kamieniska and
Janusz K. Kozlowski (1970), two phases were distinguished, the first of which was divided
into two subphases. Currently, the first of them (Ia) is referred to as the Early Classic or —
more fitly — Pre-Classic one, the second (Ib) — as the Classic phase, and the third (II) — as
the Rzesz6w or simply Late phase of the Malice culture. During further research (Kadrow
1990, 70), a Late Classic or Post-Classic (Ic) subphase has been distinguished (for a differ-
ent historical perspective on this research see: Kadrow and Zako$cielna 2000, 194-197;
Kadrow 2006, 63; 2009, 59; 2023, 59, 60). It must be pointed out that in the present
study, the Samborzec-Opatoéw group was considered a regional group of the early Malice
culture that is distinct with a strong Lengyel component (cf., Michalak-Scibior 1996, 47;
Zapotocka 2004, 38-41). At the same time, we uphold the opinion (Chmielewski 2008, 82,
83) that the postulated division of the Rzeszéw phase into two subphases (cf., Kadrow
1988; 1996; Kadrow and Zako$cielna 2000, 204-208) had never been convincingly justi-
fied. Despite dissent on the two points, the stylistic phasing of the Malice culture applied
in the present study corresponded to the generalised divisions used in both reference stud-
ies (cf., Zastawny 2022, 168; Kadrow 2023, 59-61).

Information directly relating to the dated organic samples and measurements of their
radiocarbon age has been complemented wherever possible. These additional pieces of
data were partly obtained from the literature, and partly from the personal communica-
tion with a number of scholars. The resulting description is still somewhat simplified and
does not meet all current requirements for publishing radiocarbon dates (cf., Millard 2014;
Bayliss 2015, 681-690). Undoubtedly though, the specification of dates provided in our
paper was intended to be as close to these standards as possible.

As already stressed, one of the main reasons for undertaking this study, and at the
same time the very starting point of the statistical chronometric analyses carried out here-
in, was the necessity of a qualitative assessment of all the hitherto performed measure-
ments of radiocarbon ages of organic remains that can be associated with the Malice cul-
ture. This evaluation was made in terms of precision and accuracy of the measurements in
accordance with the criteria proposed only a few years before (Chmielewski 2020a, 55-69).

And so, considering the precision given by a value of uncertainty(o) for every 4C age
measurement, the measurements were divided into four classes:

— class 1 (of very high precision: o < +25 conv. yrs);

— class 2 (of high precision: +25 < ¢ < £50 conv. yrs);

— class 3 (of low precision: +50 < 0 < £100 conv. yrs);

— class 4 (of very low precision: ¢ > £100 conv. yrs).

The accuracy of each measurement was defined on the basis of a definite or assumed
chronological relationship between the target ‘depositional event’ (i.e. deposition of a given
ceramic set) and the age of radiocarbon dated organic material that is contextually associ-
ated with the dated pottery assemblage. In this regard, the reliability of the archaeological
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context and the organic substance of every sample was subject to an independent assess-
ment. In order to evaluate the samples in the former aspect, each of them was attributed to:

— class A (of unquestionable contextual reliability);

— class B (of conditional contextual reliability);

— class C (of uncertain contextual reliability);

— or class D (of questionable contextual reliability).

Depending on the organic material dated, every sample was categorised as belonging
to one of four analogical classes:

— class a (of unquestionable substance reliability);

— class b (of conditional substance reliability);

— class ¢ (of uncertain substance reliability);

— or class d (of questionable substance reliability).

Ultimately, on the basis of the foregoing dual assessment of accuracy, each measure-
ment could be assigned to one of four (I-IV) quality groups in accordance with the weakest
link rule. If then any measurement was classified as belonging to the ‘double a’ (Aa) class,
the 4C date was considered to be of the highest quality (group I). The lower its reliability,
the more declassed it became. When any of the two attributes of the measurement was
classified as ‘B/b’, the resulting date was assigned to the quality class II, when classified as
‘C/c’ — to the third (III) class, and when classified as ‘D/d’ — to the lowest one (IV).

Only the samples belonging to quality groups I and II were considered as coeval with
the associated assemblages of the Malice culture. Consequently, the resulting “C dates
were inserted into the corresponding ‘ceramic phases’ without any prior corrections as
equally reliable elements of the proposed chronometric models.

The subset of dates classified under quality group III was a derivative of radiocarbon
age measurements made mainly for anatomically undetermined or anatomically and spe-
cies-wise undetermined charcoals. Their radiocarbon age was a priori treated as biased by
the so-called old wood effect (see Bronk Ramsey 2009a, 1028, 1030-1032). As such, these
dates were introduced into all the models as certain t-outliers, under the assumption that
long-lived trees, whose charred remains occur commonly at Central European archaeo-
logical sites, can live up to a thousand years of age.

In accordance with the initially adopted principle (Chmielewski 2020a, 71), measure-
ment results assigned to qualitative group IV, either due to the lack of any specification or
non-homogenous character of dated organic remains (e.g., mixed samples of charcoals),
or due to justified doubts regarding the relationship of the obtained *4C date to the targeted
‘depositional events’, were excluded from modelling.

After being classified and pre-selected accordingly, the radiocarbon age measurements
related to the subsequent stylistic phases of the Malice culture were modelled with the use
of Bayesian statistics. All the calculations and their visualisations were completed using
the IntCal20 calibration curve (Reimer et al. 2020) with the OxCal 4.4 package (Bronk
Ramsey 2009b).
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The statistical modelling assumed that the distribution of these dates within individual
phases is stochastic and uniform (uniform phase; see Bronk Ramsey 2009b, 342-347).
Unlike the modelling performed by Stawomir Kadrow (2023, 56-58), which was based on
the assumption of subsequent stylistic phases following each other consecutively, these
analyses also tested an alternative contiguous sequence of the stylistic phases in which the
transitions between them are assumed to be smooth (the trapezoid model according to Lee
and Bronk Ramsey 2012). For comparative purposes, the latter model was run twice, once
solely on the basis of the 4C dates that were collected in the reference studies, and then
using the set of dates extended with the newly obtained ones. CQL codes for both the models
based on the updated data are presented (Appendices 1 and 2).

RESULTS AND DISCUSSION

At the outset, the analysed pool consisted of 54 radiocarbon age determinations pro-
duced with the use of the same number of samples from 41 archaeological features. An
additional date was obtained for unspecified biogenic sediments from a drill core located
near one of the sites where remains of the Malice culture settlement were recorded. Half of
the entire corpus of measurements was related to the Late phase, and one third — to the
Classic phase of the Malice culture. Only seven dates (13%) were associated with the Early
phase, and five of them (9%) — with the Post-Classic phase. All the *4C age determinations
as well as their characteristics are listed in Table 1.

Although the unified tabular description provides some new important information
both on the samples used for dating as well as the results of their radiocarbon ages’ meas-
urements, it is not standardised in full compliance with modern requirements in this re-
gard (Millard 2014; Bayliss 2015, 681-690). It is still just a chronometric data puddle,
though certainly a less muddy one. Despite this, the collected information allows for a com-
prehensive and consistent qualitative and quantitative analysis of radiocarbon dates cur-
rently available for the Malice culture.

The quality of the entire initial dataset was verified by an elemental analysis of all the
constituent radiocarbon determinations, with a particular emphasis put on the nature of
the “C-dated material and the reliability of the archaeological contexts that the relevant
samples came from (Fig. 1). It transpires that in only 15 instances could the date obtained
on the basis of radiocarbon age measurement be considered as unconditionally or condi-
tionally corresponding to the given depositional event of interest, viz the archaeological
context with an assemblage representing a definable stylistic phase of the Malice culture.
Exactly half of the gathered set consisted of inaccurate measurements, most of which were
made for unspecified charred wood. All the dates obtained on their basis, as implicitly af-
fected by the ‘old wood effect’, were assumed to precede the targeted events. These radio-
carbon dates were inserted into the sequential models as t-type outliers and corrected
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Fig. 1. Quantitative distribution of all gathered radiocarbon age determinations for the Malice culture in
regard to reliability of archaeological contexts /classes A-D/ and samples of organic substances dated /clas-
ses a-d/ (illustration by T. ). Chmielewski)

accordingly. Due to the questionable substantive reliability of the samples used (category d)
or their archaeological context (category D), as many as 14 radiocarbon age measurements
(25%) were assigned to the lowest quality class and eliminated from the modelling.

As aresult of this categorisation and pre-selection, a set of 41 radiocarbon age determi-
nations was obtained, 37% of which can be considered as closely corresponding to the
relevant phases of the Malice culture, while the rest should be treated as providing just
a terminus post quem of a given event of interest. It should be emphasised that 8 out of 15
dates classified under quality class I and II (almost 20% of the entire collection) are either
newly obtained or positively verified ones. The reliability of the latter was confirmed thanks
to additional information regarding the nature of the dated prehistoric organic substance
or the archaeological context from which these samples were taken. Particularly valuable
among them are the dates for graves of the Malice culture recently discovered at the sites
of Smrokéw 4 (Przybyta and Fabiszak 2021) and Krakoéw-Nowa Huta-Zestawice 88 (Chmie-
lewski 2023). All of them contained very well-preserved skeletons buried with ceramic
goods that are very distinctive taxonomically and chronologically (Figs 2-7). These are
a few of the very scarce radiocarbon-dated graves of the Malice culture in general, and the
first published ones from western Lesser Poland (see Zastawny 2022, 168, fig. 9).
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Fig. 2. Feature B820 at Krakéw-Nowa Huta-Zestawice 88: 1-3 — ceramic grave goods
(illustrations by N. Lenkow); 4 — arrangement of the burial (illustration by M. Podsiadto)
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Fig. 3. Feature C150 at Krakéw-NowaHuta-Zestawice 88: 1-2 — ceramic grave goods
(illustrations by N. Lenkow); 3 — arrangement of the burial (illustration by M. Podsiadto)
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Fig. 4. Feature H29 at Smrokéw 8: 1-4 — ceramic grave goods (llustrations by I. Fabiszak); 5 —arrangement
of the burial (illustration by M. Podsiadto)
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Fig. 5. Feature Y421 at Krakow-Nowa Huta-Zestawice 88: 1-3 — ceramic grave goods
(illustrations by N. Lenkow); 4 — arrangement of the burial (illustration by M. Podsiadto)
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Fig. 6. Photographs of the Malice culture burials at Krakéw-Nowa Huta-Zestawice 88:
1 - feature B820 (photo by M. Kus); 2 — feature C150 (photo by |. Fabiszak)
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Fig. 7. Photographs of the Malice culture burials at Smrokéw 8 and Krakéw-Nowa Huta-Zestawice 88:
1 - Smrokow 8, feature H29 (photo by I. Fabiszak); 2 — Krakéw-Nowa Huta-Zestawice 88, feature Y421
(photo by M. Kus)
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It is also worth noting that the modelled set of dates included mainly those obtained on
the basis of radiocarbon age measurements of high or very high precision. Although a low
or very low precision cannot be considered as suitable exclusion parameter in Bayesian
statistics (see e.g., Hamilton and Krus 2018, 191), it just occurred that most of the analysed
dates of low or very low precision (8 out of 11) were discarded due to their questionable
accuracy (Fig. 6).

The analysis of the gathered radiocarbon age measurements as a codomain of a func-
tion assigning them to the subsequent development phases of the Malice culture revealed
other strengths and weaknesses of the discussed pool of dates (Fig. 7). First of all, it turned
out that most of them can be connected with the Classic and Late phases, while the Post-
Classic phase is underrepresented. In terms of quality, the weakest phase-defined subset
of radiocarbon ages was the one related to phase Ia. In this case, only one *“C date corre-
sponds closely to the targeted ‘depositional event’. The most significant difference between
the currently collected set of radiocarbon age measurements and those gathered at the
stage of completing the reference studies is the presence of accurate and precise dates for
the Post-Classic (Ic) phase of the Malice culture (cf., Kadrow 2023, 56).

The results of the statistical analyses carried out for both proposed models — the one
assuming that the subsequent stylistic phases transited stepwise (contiguous uniform
phases), and another, wherein the phases transited smoothly (contiguous trapezoid phas-
es) — turned out to be convergent (Fig. 8). Nevertheless, considering the apparently con-
tinuous stylistic evolution of the Malice culture pottery, the second model seems to be
more adequate. Thus, phase Ia should be dated to ca. 4770-4600 (rounded up to 10 years,
at a confidence level of 1 sigma), beginning from around 4810 to around 4710 BCE. The
transition between phases Ia and Ib took place between ca. 4650 to c. 4550 BCE, spanning
no more than 50 calendar years. Phase Ib falls within the widest interval of approximately
4630-4440, whereas phase Ic occurred to be the shortest, lasting from c. 4460 to c. 4390
BCE. The probability distribution representing the boundary for the interstage between
the two phases fell within the approximate interval of 4490-4420 BCE. The next transition
period (Ic/II) was no longer than 30 years, with the distribution falling into c. 4400-4350
BCE. The pottery style typical of phase II of the Malice culture replaced the older one
around 4390 and certainly lasted for some one hundred years, although a single measure-
ment (with the lowest agreement index) indicates that it continued to about 4260/4250
BCE. The development of the Malice culture ended at around 4330-4270/4250 BCE.

Accordingly, the Early phase of the Malice culture can be considered contemporaneous
with phase II of the development of the tell settlement at Polgar-Cs6szhalom (Raczky et al.
2007, 64; Raczky and Anders 2010), an early part of phase I of the Lengyel culture in west-
ern Slovakia, Lower Austria and southern Moravia, as well as phase IVa (or the very end of
phase III) of the Stroked Pottery culture in the Bohemian-Moravian-Silesian area (cf., Sta-
dler and Ruttkay 2007, 118-131; Riedhammer 2018, 91-109; Chmielewski 2020a). This is
consistent with the cross-dating of all the cultural sequences (see for example Kaczano-
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Fig. 8. Quantitative distribution of all gathered radiocarbon age determinations
for the Malice culture in regard to measurements’ accuracy /classes I-1V/ and precision /classes 1-4/
(illustration by T. J. Chmielewski)

wska et al. 1986, 112-118; Zapotockd 2004, 34-44; Kaczanowska and Kozlowski 2006, 35;
Raczky et al. 2007, 54). The resulting absolute dates also allow us to synchronise the Clas-
sic phase of the Malice culture with phase III at Polgar-Csészhalom (Raczky et al. 2007,
64; Raczky and Anders 2010) and the final stage of the Late Neolithic named Proto-Tisza-
polgar (cf., Horvath 2014, 310-316; Raczky and Anders 2016, 113-116). This complies with
the presence of certain stylistic borrowings from the northern part of the Carpathian Basin
in assemblages of the Malice culture dated to its Classic phase (Kaczanowska 1996, 24, 25).
Consequently, its next phase (Ic) turns out to be younger than the Proto-Tiszapolgar phase
(or Tiszapolgér A according to Dragos Diaconescu — 2013; 2014) and contemporaneous
with the Classical phase (B1) of the Tiszapolgar culture, whereas the Rzesz6w phase turns
out to be coeval with the Late phase (B2) of the Tiszapolgar culture as well as the Transi-
tional and Early phases (A1/A2) of the Bodrogkeresztir culture (see Chmielewski 2019;
2020b). The results obtained also allow us to synchronise phases Ic and II of the Malice
culture with phases II and III of the Lengyel culture (respectively) in reference to its phas-
ing proposed by Juraj Pavtk (cf., Stadler and Ruttkay 2007, 118-131; Riedhammer 2018,
95-109; Chmielewski 2020a).
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20

Fig. 9. Quantitative distribution of all gathered radiocarbon age determinations for the Malice culture in
regard to their accuracy /classes I-IV/ and relative chronology of their archaeological contexts /phases la-1l/
(illustration by T. ). Chmielewski)

There is an apparent dissonance between the results of modelling performed in this
study and those presented in the reference work by Stawomir Kadrow (Fig. 9). The largest
and most important differences concern the transitory border between phases Ia and Ib
and the initial and final borders of phase II. In the first and second cases, the obtained re-
sults are mutually exclusive, with the lower levels of the probability ranges of the limits
determined in the reference model corresponding to the upper limits obtained as a result
of the analyses carried out presently. The difference is even several dozen calendar years.
Similarly incompatible and distant on the scale of calendar years are ranges of phase I1. In
this case, however, the Rzeszéw phase appears to end much later than inferred with the
use of the reference model.

Due to different absolute chronologies of ceramic stylistic sequence of the Malice cul-
ture, there occurred serious discrepancies in the synchronisation of its phases with chron-
ological units distinguished in neighbouring and closely related cultural areas. In the ref-
erence study by Slawomir Kadrow, a special emphasis was placed on linking the subse-
quent phases of the development of the former with the cultural and chronological se-
quence of the Polgar complex (no such attempts were made by Albert Zastawny in his
earlier work). Our conclusions regarding the Early phase of the Malice culture turns out to
be quite the same. The first controversy concerns the chronological correlation of the Clas-
sic phase of the Malice culture with the Proto-Tiszapolgar phase (Tiszapolgar A), which
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has already been proven above. In the opinion of Stawomir Kadrow, the latter was contem-
poraneous with the Post-Classic phase of the Malice culture. The second point of conten-
tion is related to the synchronisation of the Tiszapolgar culture (phase B) with phase II of
the Malice culture. According to the reference study, they fully overlap, whereas the cur-
rent analyses revealed that the duration of the latter was parallel only with the late stage
(B2) of the Tiszapolgér culture. The earlier subphase of the Tiszapolgéar culture (B1) is
contemporaneous with the Post-Classic phase of the Malice culture. All in all, considering
the new results and taking the sequence of stylistic phases of the Polgar circle as the point
of reference, the Post-Classic and Late (Rzesz6w) phases of the Malice culture must be
moved one step down the scale. Consequently, the stylistic development of the Malice cul-
ture at the turn of the Neolithic and Eneolithic and at the beginning of the Eneolithic oc-
curs to harmonise rather with the rhythm of evolution of the Lengyel and Stroked pottery
cultures than with the pace of cultural changes taking place in the Upper Tisza basin.

The presented discrepancies stem not so much from the general architecture of the
confronted models (both were based on the assumption of consecutiveness of stylistic
phases), but rather from differences in the ‘chronometric building material’ used for their
construction. These differences are not only quantitative (in the present study additional
measurements could be used, including previously absent ones related to phase Ic), but
also qualitative (the accuracy of all the 4C age determinations used was verified and some
of them were rejected). The significant effect of the assessment of the accuracy of measure-
ments on the results can be clearly demonstrated by performing an additional modelling
with the use of only those *4C determinations that were already available for earlier studies,
yet preceded by a verification of their accuracy. This remodelling was based on one more
prior assumption that should have already been included in the reference model, i.e., the
existence of the intermediate stage (Ic) between the Classic and Rzeszoéw phases of the Ma-
lice culture, as explicitly postulated by Stawomir Kadrow himself (2023, 58). In the syntax
of the new model the presence of such a separate stage in the stylistic evolution of the
Malice culture pottery was declared as two non-shared boundaries — one at the end of
phase Malice Ib and another at the beginning of phase Malice II (Fig. 10). The discrepancy
between results obtained on the basis of the ‘rebuilt’ reference model and the current one
(including, among other things, the previously unavailable dates for phase Ic of the Malice
culture) are apparently smaller (Fig. 11). Expressed in calendar years, they generally do not
exceed some three to four decades. The only serious difference concerns the end of phase
Ib (by default also considered to be the beginning of phase Ic), which — according to the
results of this chronometric exercise — falls into the timespan from around 4580 to 4490 BCE.
In the light of the new statistical analyses, the Classic phase occurs to come to an end about
a hundred years later. However, since radiocarbon age measurements for the contexts
ascribed to this phase in the reference study were made almost exclusively for charcoals of
indeterminate ‘inbuilt age’, resulting dates should be considered too old. Consequently,
the end boundary of phase Ib, as calculated with the use of the ‘rebuilt’ reference model,
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Fig. 10. 1 and 20 confidence ranges for start and end boundaries as well as transitory boundaries (at 1 and
20) of subsequent stylistic development stages of the Malice Culture for: (1) contiguous phases, and (2)

contiguous trapezoid phases. Agreement indexes of the models were 155.6 and 157.4% respectively, whe-
reas individual agreement indexes were 158.1 and 159.6% (illustration by T. J. Chmielewski)

Ic

T T T T T T T T T T T T T

[ I T I I I I |
BCE 5000 4900 4800 4700 4600 4500 4400 4300 4200 4100 4000

Fig. 11. Chronological sequences of subsequent stylistic development stages of the Malice Culture for:
(1) contiguous phases, according to the original model presented in the reference study (Kadrow 2023);
(2) contiguous phases, according to the current model; (3) contiguous trapezoid phases, according to the

current model (illustration by T. J. Chmielewski)
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Fig. 12. 1 and 20 confidence ranges for start and end boundaries as well as transitory boundaries of subse-

quent stylistic development stages of the Malice Culture for contiguous phases, based on: (1) currently

available radiocarbon age measurements, and (2) measurements used in the reference study (Kadrow

2023). Agreement indexes of the models were 155.6 and 148.4% respectively, whereas individual
agreement indexes were 158.1 and 150.7% (illustration by T. J. Chmielewski)
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Fig. 13. Chronological sequences of subsequent stylistic development stages of the Malice Culture for:
(1) contiguous phases, according to the original model presented in the reference study (Kadrow 2023);
(2) contiguous phases, according to ‘rebuilt’ model from the reference study; (3) contiguous phases, accor-

ding to the current model (illustration by T. ). Chmielewski)
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provides only the terminus post quem for the beginning of phase Ic. Still, the previously
available radiocarbon dates, if only proper ‘chronometric hygiene’ had been maintained,
could already have served as the basis for a more accurate model.

All the arguments seem to resolve the controversy in favour of the statistical approach
adopted in this study. Such a conclusion is strongly corroborated by the consistency of the
eventual results of the analyses performed. The coherence of radiocarbon dates within the
set modelled by Stawomir Kadrow (2023, 57) was low and barely exceeded the acceptance
threshold of 60% (A ,, = 60.4and A__ = 66.5), while the consistency calculated on the

basis of verified measurements and models proposed in this study is remarkably high (see
captions to Figures 8 and 10).

CONCLUSIONS

Thanks to newly obtained accurate and precise radiocarbon age measurements as well
as the verification of the previously published ones, a firm basis for establishing a robust
absolute chronology of the Malice culture has been created. The larger and more carefully
selected set of “C dates allowed us to perform more accurate chronological modelling, the
outcomes of which proved to be more precise and coherent. However, can these be consid-
ered fully satisfactory? And if ‘not’, then what else can and should be done to achieve better
results?

At present, there are 41 radiocarbon dates related to the Malice culture contexts that
can be effectively modelled. Taking into account that this cultural formation evolved for
several hundred years, the number is high enough only for establishing a robust chronol-
ogy. However, the closer examination of the currently available radiocarbon age measure-
ments revealed three fundamental weaknesses of this pool. These are: 1) the generally low
accuracy of the measurements resulting from the fact that almost two thirds of them were
produced either using samples with a questionable contextual attribution or wrongly se-
lected or poorly defined organic remains; 2) the under-representation of high-quality dates
related to the Early and Post-Classic phases of the Malice culture; 3) the uneven spatial
distribution of the dated contexts, with a clear dominance of the measurements obtained
for the finds coming from western Lesser Poland.

In a longer-term perspective, the diagnosed chronological problems will be solved by
obtaining more precise and accurate radiocarbon age measurements referring to all the
phases and the entire spread area of the Malice culture. This will take time and money.
However, certain steps can be taken faster and without the additional expenses. In the
short-term perspective, the most desired response to this diagnosis would be a democrati-
sation and standardisation of all relevant data. As Daniel Keys Moran aptly put it, ‘you can
have data without information, but you cannot have information without data’.
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