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EDITORIAL

Like any other discipline, archaeology generates vast amounts of research data. Over
time, this has led us to develop procedures for preserving and disseminating primary in-
formation obtained through excavations and surveys. Codified reports and other forms of
‘grey literature’ have become a well-established genre that archaeologists both produce
and consult. Yet, data creation does not end once we put down our shovels and trowels.
In particular, the scientific methods employed in archaeology are capable of yielding large
datasets, but not all make it to the final publications. Some are simply too extensive for
print, while others are considered merely auxiliary by researchers. Our laptops and exter-
nal drives thus overflow with tables, lists, images, and code. Left in this state, such data
are effectively wasted. When made available for other researchers, they can be revisited,
rendered, and expanded upon by future research.

New repositories and research infrastructures are currently emerging to address this
challenge and to make archaeological data more accessible. Another effective way, how-
ever, is to link such data directly to published papers as supplementary material. Archeo-
logické rozhledy has supported this approach for over two years, thanks to a new website
on which supplementary materials are directly available on the paper’s landing page.
Authors most often provide data tables or text documents, but supplementary materials
need not be limited to these data types. We encourage contributors to include, for exam-
ple, R and OxCal scripts, videos documenting key excavation contexts, and georeferenced
datasets compatible with GIS programmes. Links to external repositories can also be em-
bedded in the supplementary material. This means that the data itself remains primarily
stored on trusted platforms while seamlessly connected to the article via a URL link. For
instance, you may wish to attach a 3D model hosted on Sketchfab or datasets deposited
on Zenodo.

The opening paper in this issue by Martin Monik and colleagues illustrates this approach
well: the primary analytical data are stored on GitHub and simultaneously linked to the
article as online supplementary material. By analysing the dimensions, techno-typology,
appearance, and chemical fingerprint of various samples, the authors investigate the prov-
enance of radiolarites from the Gravettian site of Milovice I in Moravia. Their results
suggest that most of the radiolarites were brought to this site from more distant sources,
probably the White Carpathian Mountains. Local gravels, despite their availability, were
used only rarely. These findings made it possible to address the mobility of Gravettian
hunters, whose movements were shaped by the demand for raw materials but constrained
by the harsh conditions of the Glacial environment.

The second article, by Jaroslav Peska and colleagues, also applies the archaeometric
approach to track the provenance of objects. The study deals with an Early Eneolithic
copper hammer-axe fragment recently found near Krhov in Moravia. Compared to lithics
analysis in the previous case, tracing the origin of metal objects appears to be a greater
challenge. The complex metallurgical chaine opératoire and repeated recasting can obscure
the signatures of the original raw materials. The authors thus combine palacometallurgical
analysis with typological assessment, which allows them to conclude that the hammer axe
was most likely produced in Western Slovakia.

https://doi.org/10.35686/AR.2025.316
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The following two papers belong to the category of topical reviews and take the reader
to the later medieval and post-medieval periods. Jagoda Mizerka-Urbaniak presents a re-
view of early medieval strongholds in Western Greater Poland, a region that has long
remained on the periphery of scholarly attention, as most previous studies have focused
on the Gniezno Lakeland, where the Piast dynasty originated. Her paper, a truly compre-
hensive study, therefore represents the first systematic attempt in many years to reassess
and update the record of local sites. Mizerka-Urbaniak combines field verification of sites
previously known only from archival research with revisions based on the Polish Archaeo-
logical Record documentation. This allows her to provide a list (available as online sup-
plementary material) of strongholds in Western Greater Poland, offering an important
correction and starting point for further research on the formation of the Polish state.

Magdalena Bis contributes a review focused on pottery production and distribution
during the Modern period within the territory of present-day Poland. Distinctive pottery
types can be understood as proxies to track connectivity and cultural transfer—not only
within Europe, but also reflecting influences that emerged through exploration beyond
the Old World. Bis examines the channels through which pottery changes were transmit-
ted and describes the three key phases of the process: the time of imitation, the time of
individuality, and the time of simplification. Her paper thus deals with questions of broad
relevance to archaeologists across regions and time periods. As the articles in this issue
collectively demonstrate, connectivity is not a phenomenon unique to the modern world,
but a persistent feature throughout human history, manifested with varying intensity since
the earliest times.

Viaclav Vondrovsky
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RESEARCH ARTICLE - VYZKUMNY CLANEK

Exploitation of radiolarites at the Milovice |
Gravettian site

VyuZiti radiolarit(i na gravettienské lokalit& Milovice |

Martin Monik - Martin Kovacek - Petr Hamrozi - Zderika Nerudova

The lithic assemblage from the Gravettian site at Milovice I was predominantly composed of radiolarite.
To reconstruct the mobility patterns of the Gravettian population, we addressed the question of whether
the radiolarites were imported from the Pieniny Klippen Belt (PKB) of the Western Carpathians or else-
where. Another plausible source was the gravels from under the Pavlovské vrchy Hills. These are known to
have been exploited in the Upper Palaeolithic, most notably at the Milovice I site during the Aurignacian.
Our research revealed that local gravels were not the primary source of the Gravettian radiolarite arte-
facts, as the two differ macroscopically. Some flakes, and possibly microgravettes, are an exception, as
their material is sometimes similar to gravel radiolarites. The occasional exploitation of local gravels,
along with the small dimensions of the Gravettian industry, possibly reflects a shortage of material at
a certain point of the site’s occupation and the necessity to adopt curated lithic technology when trips for
new material were unfeasible. Moreover, the curated lithic technology observed in the Milovice I assem-
blage is dissimilar to large Pavlovian sites, suggesting more economic behaviour and influence from radio-
larite-supplied sites along the Vih River in the Late Gravettian.

Gravettian — radiolarite — chemical fingerprint — LA-ICP-MS — microscopy — mobility

Kamennda Stipand industrie z gravettienské lokality Milovice 1 byla prednostné vyrobena z radiolaritu.
Pro rekonstrukci mobility gravettienské populace jsme reSili otdzku, zda byly tyto radiolarity dondseny
z pieninského bradlového pasma (PKB) Zdpadnich Karpat nebo z jinych zdrojii. Dalsim moZnym zdrojem
byly stérky uloZené pod Pavlovskymi vrchy, které byly v mladém paleolitu rovnéZ vyuZivané, typicky na
lokalité Milovice I v obdobi aurignacienu. Nas vyzkum odhalil, Ze mistni §térky nebyly primdrnim zdrojem
gravettienskych radiolaritovych artefaktii, protoZe jsou makroskopicky odlisné. Vyjimkou jsou nékteré
ustépy a snad i mikrogravetty, jejichz materidl je v nékolika pripadech podobny stérkovym radiolaritiim.
PrileZitostné vyuZivani mistnich radiolaritit spolu s malymi rozméry gravettienské industrie pravdépo-
dobné odrazi nedostatek suroviny v urcité fazi osidlent lokality a nutnost aplikovat vispornou (curated)
technologii stipant, kdyZ nebylo moZné realizovat vypravy za novou surovinou. Kromé toho se iispornd
technologie zpracovdni kamenné industrie, pozorovand v gravettienském souboru z Milovic 1, lisi od tech-
nologie pozorované na velkych lokalitach pavlovienu a naznacuje ekonomictéjsi chovani a vliv pozdné

gravettskych lokalit z Povazi, rovnéz zdasobovanych radiolaritem.

gravettien — radiolarit — chemicky otisk — LA-ICP-MS — mikroskopie — mobilita

Introduction

One of the defining characteristics of Gravettian sites located beneath the Pavlovské vrchy
Hills in Moravia, Czech Republic, is their non-economic management of fine-grained chert
and flint materials. There is evidence of the stockpiling of nodules of erratic flints (EFs) and
Cracow cherts without their subsequent exploitation. Debris from the first stages of core
exploitation and processing was produced excessively (Oliva 2002 and 2007; Polanska

https://doi.org/10.35686/AR.2025.285
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2020). This high-cost strategy was, however, accompanied by a more economically effi-
cient pattern of raw material exploitation in certain parts of some Gravettian locations.
The same applies to the lithic assemblage from the Milovice I, sector G (hereafter Milo-
vice I) Late Gravettian site (Oliva et al. 2009). The excavation between 1986 and 1991
yielded a lithic assemblage composed, unlike other Gravettian collections from the area,
predominantly of radiolarite (Oliva 2009a, 162; Monik et al. 2025a, supplementary ma-
terial). The original dimensions of raw material blocks reached up to 8-10 cm in length and
approximately 6 cm in width, but most cores were smaller, reflecting a desire for maximum
exploitation of the used raw material (Neruda — Nerudova 2009, fig. 3: 2; Oliva 2009a,
graf 2). The larger core remnants were split lengthwise employing the bipolar technique
and then used as chipping tools (for either bone splitting or the acquisition of tiny blanks
(typological determination based on Demars — Laurent 1989, 94-95 and Floss 2012, 444),
while tool fragments were also reutilised (Neruda — Nerudova 2009).

The study aims to explain the causes of the specific pattern of raw material exploitation
at the Milovice I site. Two possible hypotheses of intense raw material exploitation and
small core/tool dimensions have so far been suggested:

— Radiolarite material from local Tertiary/Quaternary gravels was primarily used. This
material was already small-sized when collected (Monik et al. 2025a).
— The small dimensions of local radiolarite industry were driven by the functional spec-

ificity of the site (cf. Polanskd 2020).

Interestingly, the presence of knappable materials in gravels beneath the Pavlovské
vrchy Hills has long been recognised (Sotdk 1990; Mrdzek 1996, 25; Prichystal 2013; Vit
2014; Important Geological Localities of the Czech Republic, Milovice—ID 4232), yet it
was rarely applied to archaeological reconstructions of Upper Palaeolithic mobility patterns
(Monik et al. 2025a; 2025D). Radiolarites from local Gravettian sites were always consid-
ered to be long-distance imports from the White Carpathians, i.e. the Slovak part of the
Pieniny Klippen Belt (PKB; Svoboda 1994, 72; Wilzyriski et al. 2019, 5). This suggests
either the movement of individual Gravettian hunters or social interaction with the PKB
territory (cf. Maier et al. 2022).

Methods

To test the postulated hypotheses, we measured the dimensions of radiolarite samples from
their natural occurrences under the Pavlovské vrchy Hills and selected Gravettian radi-
olarite artefacts and used macroscopic and stereomicroscopic observations of radiolarites
from Central European outcrops (Prichystal 2013), their chemical fingerprints (Monik et al.
2025b), and techno-typological characteristics of the Milovice I and Dolni Véstonice I
(excavated by B. Klima 1966-1968) Gravettian assemblages (those held at in the Moravi-
an Museum in Brno). Techno-typology was adopted from the original research by Oliva
(2007; 2009a). Metrics of the radiolarite gravel and artefacts were taken using a sliding
gauge and later processed with the PAST programme. Thin section microscopy was ap-
plied to 15 selected radiolarite outcrop samples, providing insight into the composition of
radiolarian and other microfossils that may aid in provenance estimation. It is unlikely
that Hungarian radiolarites were transported by Miocene Ocean or fluvial currents to the
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gravel deposits under the Pavlovské vrchy Hills. Therefore, we only prepared one thin
section of Hungarian (Gerecse Mts.) radiolarite.

The chemical fingerprints from 151 Central European radiolarite samples and 8 selected
artefacts from the Milovice I site (see all data under Online Supplementary Material 1,
Milovice I Gravettian artefacts are marked MIO1-MIO8 in the database) were analysed
using laser ablation induced coupled plasma mass spectroscopy (LA-ICP-MS). Outcrop
samples were cut, abraded and fine-polished (artefacts only slightly abraded) prior to the
analysis to get rid of the weathering rind. A total of 48 elements were quantified using an
Analyte G2 193 nm excimer laser ablation unit (Photon Machines, USA). Samples were
analysed using line scans 5-8 mm in length and data quantified using SRM NIST 610, for
which a pre-made Excel spreadsheet was used. We employed the analysis of SRM NIST 612
and SRM NIST 614 trace elements in glass to control the reliability of the quantitative
results (see Gregar et al. 2025 and Monik et al. 2025b for further details).

LA-ICP-MS produced a raw dataset of compositional measurements (parts-of-a-whole
proportions) describing the chemical composition of radiolarites, rather than absolute
quantities. Considering this particular data type, in order to apply traditional statistical
techniques such as PCA and LDA, we first had to transform our data using the centred
log-ratio (clr) transformation (Grunsky et al. 2017). After applying this transformation,
we identified outliers that distorted the results. In total, 10% of the original sample set was
removed to offer a more representative subset for further analysis. Subsequently, feature
selection techniques, including brute force approach or recursive feature elimination
(Guyon et al. 2002), were applied to set aside a subset of elements. This step was impor-
tant to improve generalisation of our model even for latent data, which has the biggest
practical implications. We used an LDA algorithm to differentiate geographically-specific
radiolarite groups based on their chemical elements (James et al. 2013). The methodology
builds on the prior work by Gregar et al. (2025) or Hamrozi et al. (2025). However, rather
than limiting ourselves to the original six groups — 1. Northern Calcareous Alps /NCA/,
2. St. Veit Klippen Belt, 3. Gerecse Mts., 4. PKB of west Slovakia, 5. PKB of southern
Poland, and 6. Bakony Mts. — we introduced a seventh group representing natural occur-
rences of gravels beneath the Pavlovské vrchy Hills. We supposed that by comparing the
eight artefacts selected from the Milovice I assemblage with these groups we would be
able to estimate their provenance.

In comparison with our previous studies on the same problem (Monik et al. 2025a;
2025D), we have also collected more radiolarite samples from different deposits around
Pavlovské vrchy Hills for macro- and microscopic observation and size measurements
(Fig. 1; Tab. I). Local Tertiary (Miocene) gravels may lie at a considerable elevation above
the current water level of the Nové Mlyny Reservoir. The location between the villages
of Brod nad Dyji and Dolnf Dunajovice, for example, lies in the vineyard on the NE slope
of Dunajovicky kopec Hill, 210-260 m asl. and up to 90 m higher than the former flood-
plain of the Thaya River. Geologically, the Miocene marine sediments belong to the Car-
pathian Foredeep (Geological Map of the Czech Republic 1:50 000) of the Outer Western
Carpathians. The radiolarite samples from Pasohlavky-Musov and Dolni Dunajovice were
subject to metric and chemical analysis (see below). In this way, we complemented our
background sample collected around the MuSov Roman fort in 2023 (today in the Paso-
hlavky cadastre; Monik et al. 2025b), producing a total of 24 Miocene pebble-radiolarite
samples. Radiolarites from the other sampling spots, from Miocene and Pleistocene gravels,
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Fig. 1. Overview of locations around the Pavlovské vrchy Hills, where gravel samples were collected for
comparative analysis and the position of the Dolni Véstonice | (DV 1), Pavlov | (PAV 1) and Milovice | (MIL )
Gravettian sites (data CUZK 2025). Red square — gravel samples collection sites.

were collected later and only assessed qualitatively, along with other knappable materials
from the same context (see Discussion).

Results
Metrics

A comparative analysis of the principal tool categories and cores from the Milovice 1
and Dolni Véstonice I sites—both produced from radiolarites and erratic flints (EFs)—in-
dicates that most artefacts from Milovice I are smaller in length (7ab. 2). Statistically
significant differences between the two assemblages were observed for radiolarite cores
(Mann—Whitney U test, Monte Carlo permutation, p = 0.005), EF burins (p = 0.001), and
microgravettes (p = 0.005). Within the Milovice I assemblage, radiolarite cores are also
smaller than EF cores, although this difference is not statistically significant (p = 0.054).
Some categories, such as endscrapers, were too few in number due to long-term external
loan, making reliable testing impossible. Eight microgravettes (six made from radiolarite/
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N Sampling spot Lat Long Dating (epoch)
1 Ivari/2025/1 48.946825N 16.578025E Pleistocene
2 Ivari/2025/2 48.93588N 16.577133E Pleistocene
3 Pasohlavky/2025/1 48.917608N 16.554702E Pleistocene
4 Pasohlavky/2025/2 48.8998N 16.561812E Miocene

5 Pouzdfany/2025/1 48.91566N 16.615927E Pleistocene
6 Pouzdfany/2025/2 48.915258N 16.620468E Miocene

7 Pouzdfany/2025/3 48.91474N 16.622749E Pleistocene
8 Strachotin/2025/1 48.916297N 16.66253E Pleistocene
9 Strachotin/2025/2 48.910782N 16.662148E Pleistocene
10 Sakvice 2025_1 48.9031922N 16.7052739E Pleistocene
1 Sakvice 2025_2 48.9005547N 16.6955319E Pleistocene
12 Dolni Dunajovice 2023 48.8636408N 16.5563147E Miocene

13 Pasohlanky-Musov 2023 48.9059850N 16.5699833E Miocene

Tab. 1. Overview of locations around the Pavlovské vrchy Hills, where gravel samples were collected for
comparative analysis.

Length [mm
P @ P o P o P o
2 Z 2 2 2 i 9 i
Site 3 |bvl| 2 |DVI| 3 |DVI| 3 |[DVI| 2 |DVI| 3 |[DVI| 3 |[DVI| 2 |DVI
Tool type Burins Endscrapers Microgravettes Cores

Raw material | Erratic flint | Radiolarite | Erratic flint |Radiolarite| Erratic flint | Radiolarite | Erratic flint | Radiolarite
N_samples 19 22 25 1 0 9 1 1 17 10 61 1 4 19 3 20

Min 16 | 28 | 15 [ 18| - | 30 | 34 |45] 9 17 7 |32 34|32 | 14 | 30
Max 80 | 107 | 65 | 18 | - | 55 |34 |45 34 | 58 | 37 | 32| 75 | 60 | 33 | 61
Mean 356570306 18 | - [41.3| 34| 45201 |34.7|16.4| 32 | 46.5|39.4|22.7 | 44.8
SD 15.91255110.7| - -1 79| - - |76 13665 | - |193] 94|96 | 83
Mann-Whitney

p-value 0.001 - - - 0.005 - 0.373 0.005

Tab. 2. Length of the principal tool categories (burins, endscrapers and (micro)gravettes) and cores from
Milovice | and Dolni Véstonice | (DV 1) lithic assemblages. Tools/cores made of radiolarite and erratic flint (EF)
are compared with Mann-Whitney U non-parametric test and the p-values shown. Radiolarite cores, and
EF burins and microgravettes are significantly smaller in Milovice | than in the Dolni Véstonice | assemblage.

two made of EF) and seven cores (4R/3EF) from Milovice I site could not be measured
as there are on exposition in the Anthropos Pavilion. It is unlikely, though, that the size
radiolarite artefacts resulted from preferential use of local gravels at either of the two sites.
Local radiolarite pebbles from Miocene sediments commonly reach up to 8 cm on their
longest axis (mean value = 6.6 cm from 24 measured pebbles; SD = 5.7), and in some
cases as much as 14.5 cm (Fig. 2; see Discussion).

Macro- and stereomicroscopic observation

Macroscopic and stereomicroscopic observations of outcrop samples have revealed dif-
ferences between radiolarites found in outcrops and those found in gravels (summarised
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Box Plot of multiple variables D Median Fig. 2. Size of radiolarite pebbles from
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in Tab. 3 and Fig. 3). Iron or manganese oxides and thick cortex are relatively more present
in radiolarites from gravels (Fig. 3: f; Verpoorte 1997). Fossils are usually poorly pre-
served in gravel radiolarites, but there are exceptions to this rule, even within our moderate
sample. We often observed opaque dots in gravel radiolarites. These are not as frequent
in radiolarites from the outcrops that we sampled. This feature might be characteristic of
one specific area or outcrop. Finally, tectonic fissures are characteristic of both types of
radiolarites, but selection of raw material free of such inhomogeneities is understandably
easier on primary outcrops where the material is more abundant. The radiolarite artefacts
from Milovice I are mostly macroscopically similar to the samples from the White Car-
pathian outcrops, particularly the banded ones (Fig. 4: a—c). Thus far, banding has only
been observed by us on samples from White Carpathian outcrops. However, Alpine radio-
larites are sometimes also banded (Binsteiner 2011, Abb. 4). Some of the microgravettes
are dull and may also originate from local gravels (Fig. 4: d), as is most likely the case for
the flakes with a gravel cortex (Fig. 4: e).

Features Radiolarites from outcrops Radio[l’aaljltg‘slsf;gTrg:;v::lsl : e 27
Banding (+/-) )
Good fossil preservation (+) )
Stains of Fe/Mn oxides (+/-) *)
Tectonic fissures (+) (6]
Opaque matter ) +/-)
Thick cortex (+/-) ()

Tab. 3. Differences and similarities between radiolarites from primary outcrops and from secondary oc-
currences in gravels: -- — not observed; - — usually absent; +/- — sometimes present; + — usually present;
++ — frequently present.



Archeologické rozhledy 77-2025-3 227

o R
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ectonic fissures|
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T

Fig. 3. Stereomicroscopy of radiolarites and other materials from Pleistocene and Miocene gravels from
under the Pavlovské vrchy Hills (a-g; i-j) and a PKB (White Carpathian) outcrop (h). Materials: a—h — ra-
diolarites; i — ‘sun-boulder” silcrete; j — Alpine (?) chert; k, | — Cretaceous spongolites (also Fig. 6: e, h).
Sampled sites: DD_VIN — Dolni Dunajovice-vineyard; MUS — Pasohlavky-Musov; BOL — BoleSov-Kralov
vrch; IVA — Ivan.

Thin section microscopy

The study of thin sections of radiolarites employed the method of Andrejeva-Grigoro-
vic et al. (2004), with respect to the traditional systematics of Haeckel (1887). Apart from
radiolarians, spicules of siliceous sponges were also observed in the radiolarites, including
the following: Hexactinellida: monoaxons and triaxons; Demospongiae: Tetractinellida
monoaxons and the suborder of Megamorina?; and Monactinellidae: monactin spicules
with only one ray and one axis. Thin section microscopy enables most taxa to be identified
at the family level and some at the genus level. A total of 21 taxa were identified from the
15 thin sections.

All identified species belong to the Polycystina order, with two dominant suborders.
The first, Spumellaria, forms basic concentric and radial structures with numerous fine
pores. They are further divided into the families of Sphaeroidea, Prunoidae, Discoidae,
Porodiscidae, Hexastylidae, Orbiculiformidae, Actinommidae, Xiphostylidae, Heliodisci-
dae, and Spongodiscidae. Spumellarians are mostly colonial and played a significant role
in the rock-forming processes of cherts. The second suborder, Nassellaria, is mostly solitary
and first appeared in the Triassic period. Unlike Spumellarians, Nassellarian species could
usually be identified at the genus level (e.g. Ristola sp., Bathropyramis sp., Dictyomitra sp.,
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Milovice |

Fig. 4. Selected radiolarite artefacts from the Gravettian sites of Milovice | and Pavlov | (excavated in 2014):
a —burin; b — core remnant; c— burin; d — (micro)gravettes; e, f —flakes. The pieces made from banded radio-
larites (a, b, ¢) most likely originate from the White Carpathians. The origin of the radiolarites used for micro-
gravettes (d) is more ambiguous, and the two flakes (e, f) were probably made from gravel radiolarites.

Lophocyrtis sp., Sethoconus sp., Tripospyris sp.). Two specimens were identified as be-
longing to the family Lithocampidae and the suborder Nassellaria. In addition to the two
dominant suborders, the third suborder, Collodaria, represents a solitary or colonial poly-
cystine group with a simple skeleton containing simple or branched spicules. These spicules
could also be misinterpreted as Porifera axons. It is not possible to determine these spicules
more closely, and there is currently no valid classification system for them.

Overall, the composition of the analysed radiolarian fauna favours Spumellarian spe-
cies, which form 66% of all identified specimens. Nasselarian species make up 26%, and
Collodaria can be found in 9%. Generally, most cherts comprise Spumellarians, which are
evolutionarily older and therefore more prevalent due to their colonial life strategy. On the
other hand, the solitary Nassellarians formed more complicated skeletons, which could be
observed when they were well-preserved. Spumellarian Sphaeroidae were present in all
samples except DDI 02. Specimens containing more Spumellarians and Porifera are usu-
ally affected by dissolution and recrystallisation. The microfossil composition indicates
relatively poorer preservation in gravel radiolarites, particularly in samples DDI 02 (where
only sponge spicules were preserved) and DDI 03 (where only three taxa were observed;
see Tab. 4). Sample GER 05 also has few radiolarians and shows heavy recrystallisation.
However, the MUS VIN 05 sample shows good preservation of radiolarians.

Ozvoldova et al. (2000) presented the quantitative composition of radiolarians from
the Pieniny Klippen Belt radiolarites, which is consistent with our findings and highlights
the dominant Spumellarian species alongside the accessory Nasselarian fauna. The rich-
est sample, ELS 10, shows seven species (three Nassellarians and four Spumellarians).
Sphaeroidae are the most prevalent type of radiolarian throughout Central European out-
crops and are frequently found alongside sponge spicules. In general, the microfossil content
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of gravel materials overlaps between geographical groups. This means that the provenance
of radiolarite gravel, or artefacts, cannot be determined based purely on microfossil content.
For this reason, we did not conduct a more detailed microfossil analysis of the radiolarite
artefacts from the Milovice I site.

Chemical fingerprinting

Plotting the seven radiolarite Groups on the LDA graph (Fig. 5), it transpires that the
radiolarites from gravels beneath the Pavlovské vrchy Hills (labelled ‘Moravia’) overlap
somewhat with the Austrian- (more those from St. Veit Klippen Belt than from NCA),
PKB- (west Slovakia and southern Poland), and even Hungarian (Gerecse Mts.) sources.
The chemical analysis by itself is not suitable to clearly distinguish between the gravel ra-
diolarites and those acquired on the outcrops. However, most analysed artefacts are closest
to the cluster formed by either the gravel- or White Carpathian radiolarites. Even the two
artefacts in the top right of the LDA graph cluster somewhere between the PKB and Hun-
garian sources when LDA 3 is plotted. The acquisition of Milovice I radiolarites, based
on their chemical fingerprint, thus probably occurred either in local Miocene/Quaternary
gravels or in PKB.

Discussion

Chemical fingerprinting of Gravettian radiolarite artefacts from the Milovice I site did not
yield clear results, but most of the radiolarites resemble samples from the White Carpathian
(PKB) outcrops in terms of macroscopic characteristics. A few artefacts were most likely
acquired from local gravels, but it is generally unlikely that locally sourced gravel radiolar-
ites predominated over those transported from primary outcrops in any of the Gravettian
assemblages from the settlement cluster under the Pavlovské vrchy Hills (except for the
small Pavlov 1/2014 assemblage; see Fig. 4: f; Svoboda et al. 2016a; 2016b; Monik et al.
2025a). Radiolarite pebbles from local Miocene (or even Oligocene — see the Milovice
sand pit in Important Geological Localities of the Czech Republic database) and Quater-
nary gravels under the Pavlovské vrchy Hills were rarely used not because of their size but
due to frequent tectonic fracturing (the poor guality mentioned by Polanskd 2020, 431).
On primary outcrops, where such fractures also occur, Palaeolithic flint-knappers had
a much wider material spectrum to choose from and selected blocks free of inhomogeneities
(Fig. 3: h; cf. Verpoorte 1997, 221). Gravel radiolarites appear to have been used more
frequently for dull-coloured flakes and (micro)gravettes, which could be produced from
relatively small cores (Fig. 4: d). This is consistent with the previous observation in the
Dolni Véstonice II Gravettian assemblage made by Polanskd (2016). In different sectors,
she observed and re-assembled radiolarite nodules and river pebbles used preferentially
for the production of blades and bladelets (Polanskd 2016, 193). Interestingly, she did not
document such pebbles in either of the Pavlov site lithic assemblages.

Based on techno-typological grounds, radiolarites were imported directly to the sites
under the Pavlovské vrchy Hills (Oliva 1998a; 1998b; 2007, 149; Polanskd 2020, Monik
et al. 2025b, 14), i.e. not acquired through social exchange with neighbouring Gravettian
groups. This is supported by the fact that, apart from EFs, radiolarites are the only raw
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Fig. 5. Chemical fingerprint of Central European radiolarites. Those encountered in gravels from under
Pavlovské vrchy Hills (‘Moravia’) overlap with PKB (nos. 6 and 7) and St. Veit Klippen Belt radiolarites.

material frequently present in the form of cores. Their complete reduction sequences have
been refitted by archaeologists (Skrdla 1997; 2001) at the Milovice I, Doln{ Vé&stonice 1,
Dolni Véstonice II and Pavlov I-NW sites. In contrast, other exotic materials (obsidian,
limnic chert, jasper, etc.) were brought to the sites as final products, e.g. as blades or blade-
lets. The treatment of radiolarite raw material varied. Sometimes, the further away we get
from the sources, the more curated the treatment becomes (Oliva 2007, 149). However,
the assemblages from the Pavlov I-NW and Dolni Véstonice I sites also comprise unused
or unretouched radiolarite blanks, which may depend on the presence or absence of inho-
mogeneities (S‘krdla 1997, 316; Oliva 2007, 146; Oliva 2012, 7). Cretaceous spongolites,
predominant at the Milovice I and Pavlov I sites during the Aurignacian culture (Svoboda
etal. 2016a, 104; Monik et al. 2025b, table 2), were almost ignored in the Gravettian period,
while other rocks washed down from the Bohemian Massif, the Carpathian Flysch Belt or
the Alpine region were only occasionally exploited. These rocks include Krumlovsky les
cherts, chert breccias, and ‘sun-boulder’ silcretes (Fig. 6). Furthermore, local gravels prob-
ably also provided the thermal metamorphite and graphite observed in the Milovice I as-
semblage, different cherts in the Pavlov I-SE assemblage (where marlstones acquired from
nearby outcrops were also favoured), and the reddish pebble limestones used for manu-
facturing retouchers in the Pavlov I-NW assemblage (Mrdzek 1996, 24; Oliva 1997, 417,
Skrdla 1999, 66; Svoboda — Pfichystal 2005, 148—149; Monik et al. 2025a, supplementary
material). There is a clear difference here compared to some Gravettian sites along the
Danube, such as Krems-Wachtberg and Willendorf II-AHS (Brandl et al. 2014, 160; Moreau
et al. 2016, table 1). Both radiolarites from the Danube gravels and other local materials
were favoured at these sites, and long-distance imports were rare (Brandl et al. 2014, 147).
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Fig. 6. Knappable raw materials encountered on Pleistocene (Riss- and older) terraces on the cadastres of
Sakvice (a-d, f), Ivaii (e, h), PouzdFany (g), Strachotin (j), and in Miocene marine sediments east of Dolni
Dunajovice (i), under the Pavlovské vrchy Hills. Materials: a — ‘sun-boulder’ silcrete; b, c, e, h — Cretaceous
spongpolites; d — chert breccia from Krumlovsky les; f, i — radiolarites; g — silicified claystone; j — chert of the
Krumlovsky les type, variety .

The small size of the radiolarite artefacts at the Milovice I site is therefore more likely
to be determined by their function than their origin. In the case of microgravettes, there
is an obvious influence from west Slovak Late Gravettian assemblages, which are also
dominated by radiolarites (Koztowski 2013; Polanskd 2016, 193). This is not the case of
the somewhat older (classical Gravettian/Pavlovian) assemblage from Dolni Vé&stonice I,
where just one radiolarite microgravette was identified (as regards Klima’s 1966—-1968
excavation).

Curated behaviour (Binford 1979), apart from function, may explain the small size of
some artefact categories at Milovice I, possibly linked to the high share of tools (7ab. 5;
Oliva 2009c, 161; Monik et al. 2025a; supplementary material). When necessary, the
Gravettian groups used even the smallest flint and radiolarite tools and fragments until new
supplies became available (Chlachula et al. 2025). Such patterns occur during material
shortages, which may have arisen in winter when chert and flint were difficult to obtain.
Snow cover, low density, and limited daylight restricted the mobility of both game and
hunter-gatherers (Guthrie 1968, 361; 1982, 325; Burch 1972, 345; Coady 1974, 432; Winter-
halder 1981, 72; Lundmark — Ball 2008, 116; Pedersen et al. 2021, 17; Melin et al. 2023,
21). While lowlands may have had little snow (Coady 1974, 428), mountainous zones such
as the White Carpathians were likely snowbound, hampering access to radiolarite outcrops.
At such times, gravel radiolarites served as a backup, and both radiolarite- and EF cores
were maximally reduced (Tab. 2). Small cores and artefacts also suggest year-round
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Site % tools Sﬁ:;g;s % burins Z‘i:nig:&g %(;Ligg:]i:?ic Source
Milovice | G 25.7 5.6 9 46 0.3 Oliva 2007
Milovice | — north 30.4 13.9 18.9 11.5 - Oliva 2007
DV | —bone heap 24.2 7.1 51.8 14.5 - Oliva 2007
Dol. Véstonice |/central part *x 25.1 32.2 15.1 - Oliva 2007
Dol. Véstonice |/feature 1 *x 10.5 25.7 39.5 - Oliva 2007
Dol. Véstonice |/feature 2 *x 10.9 33.2 21 - Oliva 2007
Dol. Véstonice Il/lower etage *x 6.1 41.7 33.7 - Oliva 2007
5)90;.6Vést. Il/upper etage, 35 181 30 3.7 ) %/’1;22’(;(;75,
1D908I.7Vést. Il/upper etage, 3.2 0 75 514 ) ?[7;221(;(;75,
Pavlov | SE 9.2 9.2 31.8 28.1 10.4 Verpoorte 2005
Pavlov | Middle 9 9 28.5 13 15.7 Verpoorte 2005
Paviov | NW 7.8 7.8 243 13.9 13.6 Verpoorte 2005
Pavlov | South-central 4.1 6.8 21.7 21.2 243 Verpoorte 2005
Pavlov Il 12 1.7 49.4 12 - Oliva 2007
Paviov VI 6.8 9.4 16 9.4 ; Z‘(’)’\‘/’g’,ﬁ’fofﬂ l

Tab. 5. Proportions of tools in the cluster of Gravettian sites under the Pavlovské vrchy Hills. Note the high
incidence of tools (and backed pieces) within the Milovice | G assemblage. * — information from Novdk
2011; ** — not calculated.

occupation at Milovice I. Similarly, frequent use of local cherts from gravel deposits at
nearby Gravettian sites (e.g. Dolni Véstonice II-1II; Pavlov VI; Klima 1971; 1995; Skrd-
la et al. 1996; Svoboda et al. 2015) suggests mobility restrictions during certain seasons,
especially winter.

The implication for the Gravettian lifestyle

Armed with information on the procurement of lithic material, we can tentatively re-
construct the year-round movements of hunter-gatherer groups to and from the Milovice I
Gravettian site. Present-day herd animals often migrate north in spring and early summer
(Fischer 2007; Nicholson et al. 2016), although this can vary depending on geography
(The World of Deer). Accordingly, we can suppose that some Moravian Gravettian groups
moved to present-day Silesia (southern Poland) or some hilly area free of mosquitoes dur-
ing that season (Fig. 7). Although large residential camps, such as those evidenced under
Pavlovské vrchy Hills, normally imply logistic forays (Clark — Barton 2017, 139), these are
often hard to distinguish from residential movements based on lithic material (Oliva 2007,
149; Mears — Wilson 2023, 14). Both strategies were likely practised in certain periods of
the Moravian Gravettian. Movements in a south-westerly direction towards the Alps seem
less probable due to the barrier posed by the Danube River (cf. Oliva 2009¢, 270; Monik et al.
2025a). Additionally, the geochemical signature of the radiolarites found at sites under
the Pavlovské vrchy Hills does not usually indicate that they were imported from the Alps
or the St. Veit Klippen Belt around present-day Vienna (Monik et al. 2025a, fig. 1).
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Fig. 7. The main directions of logistical and/or residential movements to and from the Gravettian sites under
the Pavlovské vrchy Hills, as well as the directions of the natural marine and fluvial transport of knappable
materials to the gravels deposited during the Tertiary and Quaternary periods. It is evident that some
materials that were previously believed to have been imported from distant locations could have been
sourced locally (based on our analysis and Sotdk 1990; Oliva (ed.) et al. 2009; PFichystal 2013; Vit 2014; Monik
etal. 2025a; 2025b).

After obtaining EFs and Cracow cherts from Silesian sources—or along the way—the
Gravettians would have continued to the White Carpathians in the PKB area to procure
additional lithic raw materials, including radiolarite blocks and, nearby, Carpathian Flysch
Belt lithologies such as quartz arenites and silicified claystones (Monik et al. 2025b, 22).
They would then have returned to the Pavlovské vrchy Hills. Hunting might have taken
place in late summer/early autumn when the herds returned to their winter ranges. Apart
from hares, lions, and bears, a variety of large mammals, including mammoths, elk, red deer,
reindeer, and horses, were hunted at Milovice 1 (Oliva 2009b; Brugére — Fontana 2009,
fig. 8). However, the hunting seasons for these species likely varied, reflecting differences
in the feeding behaviours and ecological preferences of proboscideans and ungulates (Mu-
sil 2014, 124, 135). The floodplain below the Pavlovské vrchy Hills offered a significant
environmental advantage, as it could have supported a wide range of plant, fish, and bird
species—some of which were available throughout the year—as evidenced by faunal and
botanical records from nearby sites Pavlov I and VI, Dolni Véstonice I, and Milovice IV
(Bocherniski et al. 2009; Svoboda et al. 2011, Revedin et al. 2015; Svoboda 2022).

The late summer hunt is a common practice among hunter-gatherers in northern lati-
tudes, as the bulls are fat and their furs are of good quality. A hunting technique known
as ‘head-em-off-at-the-pass’ is common during the seasonal migration of herd animals. It
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involves waiting at selected spots, such as narrow valleys and fords (Burch 1972). This
would apply to Gravettian sites within or at the mouth of the Moravian Gate (e.g. Pred-
mosti and Ostrava-Petrkovice: Klima 1990; Svoboda et al. 1999, 177; Svoboda 2008), along
the middle course of the Morava River at the Napajedla Gate (e.g. the JaroSov II and Napa-
jedla I sites: Skrdla 2005, Skrdla et al. 2008), and the cluster of sites in the Pavlovské vrchy
Hills (Svoboda — Sedldckova 2004, Oliva 2007, Svoboda 2020, 2022). In the latter case,
north-facing Gravettian sites would also have allowed local hunters to monitor the arrival
of herds from their summer pastures (cf. Oliva 1997; 2009d, 136; 2016).

Given the approximately 8,000-year duration of the Gravettian occupation of the Pav-
lovské vrchy Hills, this scenario may reflect the use of lithics and the landscape over the
longue durée time frame, but it is probably one of many that occurred as conditions changed
over time. The annual paths of herd animals, for example, must have changed for various
reasons (Ingstad 1971; Owen-Smith 1988; Hoppe et al. 1999; Fischer 2007; Joly et al.
2021). The hunting and gathering strategies adopted at the Milovice I site must have var-
ied accordingly, relying on diversified sources mentioned above. However, both direct
and indirect evidence support the seasonal migration and hunting of reindeer, horses, and
mammoths (Wooller et al. 2021, fig. 2; Kowalik et al. 2023, fig. 1; Waters et al. 2023).
The relatively limited faunal record from the Milovice I site suggests that mammoths were
hunted, and possibly also scavenged, during the autumn season (Oliva 1997, 426; Brugére —
Fontana 2009; Nyvltovd-Fisdakova 2009, table 1; Bosch 2012; Nyvitova-Fisdakovd 2013),
likely in connection with the procurement of winter supplies (Binford 1978; Kelly 1983,
278; Burch 1998). In contrast, evidence for fox hunting at Milovice I indicates activities
carried out during the spring or summer months (Nyvitova-Fisakovd 2009, table 1). This
seasonal variability supports the interpretation that the site was occupied for more than
a brief period—although this view is not universally accepted (Haldmkovd 2009, 117;
Oliva 2009d, 269)—and is further corroborated by the presence of multiple hearths, albeit
not analysed micromorphologically (Oliva et al. 2009, 135-153; Oliva 2016, 159). Ana-
logues in the evidence for year-round occupation can be observed at other major Mora-
vian Gravettian sites, such as Dolni Véstonice II (western slope), Pavlov I, Pfedmosti, and
JaroSov-Podvrsta (Svoboda et al. 1999, 210-211; Nyvitovd-Fisdkovd 2013).

Conclusion

The fluvial and marine gravels beneath the Pavlovské vrchy Hills contain a wide range of
materials (radiolarites, spongolites, Krumlovsky les cherts, silcretes, and others) deposited
in their present location during the Tertiary and Quaternary, having been transported from
the Bohemian Massif, the Alps, and the Carpathians. The radiolarites used at the Milovice I
Gravettian site for artefact manufacture, though, were predominantly acquired from pri-
mary outcrops in PKB (probably within White Carpathian Mts.); local gravels containing
radiolarites were only occasionally exploited. This contrasts with the procurement pattern
observed during the Aurignacian period, when local spongolites were favoured, and with
the Gravettian pattern of procurement on some Danube River sites, which focused on radi-
olarite gravel. Despite this preference for exotic materials (radiolarites and EFs) over local
ones at the Milovice I Gravettian site, several smaller sites under the Pavlovské vrchy Hills
(Dolni Véstonice II — northern slope, Dolni Véstonice Ila and IIla, and Pavlov VI) relied
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more heavily on local Moravian cherts, some of which might have comprised gravel ma-
terial. As previously suggested, these sites may represent the remains of small, seasonally
occupied camps established during periods when forays to procure flint nodules were diffi-
cult to realise. The possible winter occupation of the Milovice I site is indirectly indicated
by faunal remains, which reflect autumn hunting of mammoths. This scenario may apply
particularly to areas of the settlement where small radiolarite flakes and Gravettian points
manufactured from dull, gravel-like radiolarite were recovered, suggesting activities as-
sociated with a winter occupation phase. However, the predominance of small artefacts in
these contexts is more likely related to the technological trends of the Late Gravettian period,
characterised by a preference for smaller tool types, such as microgravettes, and a more
economical use of lithic raw materials. During this time, Gravettian sites situated along
the Véh River in present-day Slovakia gained significance, coinciding with the increased
exploitation of radiolarites from the Pieniny Klippen Belt (PKB).
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RESEARCH ARTICLE - VYZKUMNY CLANEK

Fragment médéného sekeromlatu z pocatku eneolitu
z Krhova na Moravé
jako priklad materialové skupiny Hradok

Fragment of an Early Eneolithic copper hammer-axe from Krhov
in Moravia as a representative of the Hradok material group

Jaroslav Peska - Zuzana JarGskova -
Filip Ondrkal - Michael Kamarad

The article discusses an intriguing find of a fragment of a copper axe-hammer from the Boskovice Furrow
area in Moravia. This is a new detector discovery of a fragment of the rear section of an axe-hammer, found
at the site of Krhov-Pisecny, Blansko district, in the central part of the Boskovice Furrow. It belongs to
the broader group of so-called heavy copper industry, genetically linked to similar types such as Szendrd,
Székely-Ndadudvar, Handlovd, etc. Typologically, it does not represent a completely distinct type, showing the
greatest similarity to the Székely-Nddudvar and Handlovd types. For the latter type of axe-hammers, their
dating is reassessed, based on associated inventories in hoards (including the eponymous Handlova), shifting
from the Early/Middle Eneolithic to the Early Eneolithic and the cultural environments of the Ludanice
culture (Slovakia) and the Jordanow culture (Moravia). Paleometallurgical analysis of the Krhov artefact
provides an interesting finding, showing a difference from the traditional material, represented by Handlova-
type copper, and similarity to the newly defined material group of Hrdadok-type copper. The typical so-called
Axtmarks are interpreted as a certain indicator of prestige (social, symbolic?) or the trade value of the
artefact. The artefact itself is interpreted as a symbol of power, wealth, and the social status of its owner.

Székely-Nadudvar type hammer-axe — Handlova-type hammer-axe — Early Eneolithic — copper material
group — paleometallurgy — use-wear analysis

Prispévek se zabyvd zajimavym ndlezem fragmentu médéného sekeromlatu 7 Boskovické brazdy na Moravé.
Jednd se o novy detektorovy ndlez fragmentu tylni casti sekeromlatu, ktery pochdzi z lokality Krhov-Pisecny
(okr. Blansko) ve stredni casti Boskovické brdzdy. NaleZi do $irsi skupiny tzv. tézké médené industrie genetic-
ky svdzané s podobnymi typy Szendrd, Székely-Nadudvar ¢i Handlovda a prestoZe nejde o typologicky zcela
vyhranény typ, nejvyssi podobnost vykazuje viici typu Székely-Nadudvar a Handlova. U posledné uvedené-
ho typu sekeromlatii prehodnocujeme na zdkladé doprovodného inventare v depotech (vietné eponymni
Handlové) jejich datovani z prelomu starsiho a stredniho eneolitu (3900/3800-3100/3000 BC) do eneolitu
casného (4300/4200-3900/3800 BC) a prostredi kultur ludanické (Slovensko) a jordanovské (Morava).
Paleometalurgickd analyza artefaktu z Krhova zaznamenala zajimavy rozdil oproti tradicni suroviné v po-
dobé médi typu Handlovd a podobnost s nové definovanou materidlovou skupinou médi typu Hrddok. Typické
tzv. Axtmarky jsou hodnoceny jako jista mira prestize (spolecenské, symbolické ?) nebo obchodovatelnosti
artefaktu. Sam artefakt je pak interpretovan jako symbol moci, bohatstvi a spolecenského postaveni majitele.

sekeromlat typu Székely-Nadudvar — sekeromlat typu Handlova — ¢asny eneolit — materidlova skupina médi —
paleometalurgie — traseologicka analyza

Uvod

Pocatky eneolitu jsou v celoevropském méfitku bezprostredné spjaty s nejstarSimi projevy
metalurgie. Jejich nejvyraznéjsi formou je objeveni se veelku intenzivni viny masivnich
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médénych néstroju, tzv. t€7ké industrie v podobé sekeromlatt, seker s kifZovym ostiim
a plochych seker nékolika typi. Ze sekeromlati sem jednoznac¢né patif typ Crestur, KeZzma-
rok, Holi¢, Szendrd, Székely-Nadudvar, Handlovd a MezGkeresztes, které do literatury
uvedl Schubert (1965, 275-280, Abb. 1) jako skupinu pokrocilych, resp. vyvinutych arte-
faktl s jednostrannou nebo oboustrannou tuleji (skupina IT). Pozdé&jsi tiidén{ se soustredi-
lo jen na vy¢lenéni variant, cemuz se vénovalo nékolik dal$ich badatelt (Novotnd 1970;
Vulpe 1975; Mayer 1977; Todorova 1981; Patay 1984, Iél’hovsk)? 1992; Zeravica 1993:
Schubert — Schubert 1999; Heeb 201 1; Antonovic 2014). Za oblast vzniku a prvotniho roz-
Siteni této industrie 1ze povaZovat §irsi severni a severovychodni ¢ast Karpatské kotliny
(Obr. 1), odkud dochéazelo k mensim infiltracim smérem na sever a severozdpad, vyjimec-
né také na jih a jihozapad (Székely-Nadudvar). Nejvétsi zastoupeni a izemnfi rozsah vyka-
zuje prave typ Székely-Nadudvar, k némuz nové fadime nalezy sekeromlatd z moravsko-
slovenského pomezi (Slavkov-Kolo, Beckov — Zbojnicky vrch, Chocholna-Velcice — Ky-
kula: Peska 2022a), které jsme piivodné prisuzovali typu Handlova (Farkas et al. 2023).
V pripadé posledné jmenovaného typu se mélo vzdy za to, Ze jeho rozsiteni pokryvalo pre-
devsim Sir$i oblast stftedniho Slovenska se dvéma vyjimkami, a to sekeromlat z ojedinélého
nélezu na lokalit€ Bakonyoszlop (Oszlop) pobliZ Bakoniského lesa v severni ¢asti Zadunaj-
ska (Patay 1958, 303, tab. II:5) a exemplar snad z depotu spolecné se sekerou s nizkymi
postrannimi liStami (?) z lokality Sucha Wielka severné od Wroctawi v Dolnim Slezsku
(Seger 1904, 51 ad., Abb. 1). Ten byl jiz dfive povazovany za variantu typu Handlova, dnes
vSak za sekeromlat tohoto typu sekundarné upraveny na motyku typu Hortobagy. Nové slo-
venské exemplaie z depotii (Diviaky nad Nitricou, Zitni-Radi%a I a Mnichova Lehota II)
nebo ojedinélého nalezu (Hornd Ves, okr. Prievidza) z oblasti Povazského Inovce a Stra-
zovskych vrchd posunuji hranici rozsiteni zapadnim smérem (Peska — Ondrkdl v tisku).

V obdobi ¢asného eneolitu, kdy se na izemi Moravy rozvijela prvni metalurgie, pocha-
zela méd' pro vyrobu ndstroji a ozdob predevsim z karpatskych zdroji (Dobes et al. 2019).
Tyto suroviny se liSily obsahem stopovych prvki a diky tomu je dnes miZeme pomoci
chemickych analyz rozpoznat a pfiradit k uréitému zdroji. V archeologickém vyzkumu
rané metalurgie se proto setkdvame s tim, Ze médéné artefakty nejsou vyrobeny z chemicky
totozného kovu, ale z riznych surovinovych skupin, které se od sebe 1is{ slozenim a lze je
jednoznacéné odlisit. Tyto tzv. materidlové skupiny dostavaji v odborné literature ustilené
nazvy a kédova oznaceni (SAM systém podle Junghans et al. 1960; 1968) a jejich identi-
fikace ndm umoziuje sledovat puvod kovu, technologie zpracovani a regiondlni vyrobni
tradice. V této studii se zaméfujeme na dvé z nich. Méd' typu Handlova predstavuje suro-
vinu s vyraznym geochemickym podpisem, typicky tvorenym zvysSenym obsahem arsenu
(As > Sb > Bi) a piivodem v tennantitovych ruddch té€Zenych v oblasti horniho toku feky
Nitry; v systému SAM odpovida zejména skupiné C6A a je Gzce spojena s vyrobou cha-
rakteristickych sekeromlatt z depotu Handlova — ,,Na Pstruharoch. Naproti tomu nové
vyclenénd materidlova skupina Hradok ma odliSny chemicky profil, s dominanci antimonu
(Sb>As) a piivodem v tetraedritovych rudach zdpadokarpatské subzony; v systému SAM
se nejcastéji klasifikuje do skupin C4/E10/G. Jeji vyuziti se vaze pievazné na artefakty
ludanické skupiny, zejména spiraly a draténé Sperky z depotti zapadniho Slovenska a jiho-
vychodni Moravy (Peska — Ondrkdl v tisku). Vymezeni a porovnani obou skupin je pro
nasi studii zdsadni, protozZe jejich odliSeni na zdkladé geochemickych znaki a kontextu
vyskytu ndm umoziiuje sledovat jak technologické, tak distribu¢ni vzorce rané metalurgie
v Karpatské kotliné.
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Obr. 1. Prostorové distribuce médénych sekeromlat(i z pocatku eneolitu ve stfedni Evropé (mapa P. Grenar).

Tento ¢lanek prindsi komplexni analyzu nového detektorového ndlezu fragmentu tylni
¢asti médéného sekeromlatu z lokality Krhov-Pise¢ny (okr. Blansko) ve stfedni ¢asti Bosko-
vické brazdy, jenz podle morfologickych znakd naleZi k $ir$i skupiné té7ké médéné indu-
strie a vykazuje nejvetsi podobnost s typy Székely-Nadudvar a Handlova. Nalez z Krhova
roz§ifuje nejen geograficky ramec vyskytu téchto typu, ale otevird i otdazky spojené s jejich
funkénim a socidlnim vyznamem, surovinovym zdzemim a ¢asovym zatazenim. Zv14Stni
pozornost bude vénovéna paleometalurgické analyze, kterd v piipadé krhovského artefaktu
prokézala sloZeni blizké nové definované materidlové skupiné médi typu Hradok, a nikoli
tradi¢né spojované médi typu Handlova. To vyvolavé vyzkumnou otdzku, zda odliSnosti
v materidlovych skupinich odrdZeji pouze regiondlni dostupnost surovin, nebo zda jsou
projevem specifickych technologickych tradic ¢i smé€nnych a redistribu¢nich siti v raném
eneolitu. JelikoZ nas zlomek z Krhova vykazuje nejvetsi podobnosti s typem Székely-N4-
dudvar a Handlova, budeme se podrobnéji zabyvat pravé jimi s typologickym srovnanim
ostatnich typt sekeromlati Schubertovy druhé skupiny.

Typologicka zakladna

Sekeromlaty typu Székely-Nadudvar

Puvodné byly tyto sekeromlaty vyc¢lenény jako dva typy velice podobné konfigurace se
spole¢nymi znaky ve formé vice ¢i méné konkavniho profilu bocnic, oboustranné tuleje
a pfimé nebo lehce prohnuté bocni osy. Identifikaci mnoha prechodnych (smiSenych) forem
se dospélo k dvouslovnému oznaceni spojujici piivodné ostreji profilovany typ Székely
a mekceji profilovany typ Nadudvar s vyraznou horni tuleji pripominajici pon¢kud sekery
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Obr. 2. Pfiklady sekeromlat(i s razenymi znaky (Axtmarky) v Cechéch
a na Moravé. 1 —Straznice 1; 2 — StraZnice 2; 3 — Rosice; 4 — Slavkov-Kolo;
5 — Cechy (bliZe nelokalizovéno); 6 — Mlazovice (podle Rihovsky 1992;
Dobes 2013; Peska 2022a).

Mov

s kifzovym ostifm typu Jaszladany (Schubert 1965, 278). Siroka tvarova $kéla vedla (mi-
mo zv1astni formy) k vyc¢lenéni nékolika variant: Székely, Apagy, Dorog a Monostorpélyi
(Patay 1984, 47-56), z nichZ se mnohé svymi znaky opét prolinaji. Cetny spole¢ny vyskyt
jasné ukazuje na jejich soucasnost, takZe neni nezbytné se vZdy tak podrobného tridéni
drzet.

Tento typ sekeromlatu je zastoupen vcelku hojné€, nejvétsi koncentraci pozorujeme
v severni ¢asti Karpatské kotliny se dvéma enkldvami v Potis{ a kolem stfedniho Dunaje,
kde na slovenska nalezi$té plynule navazuji ta moravska (Obr. 1). Pocetny je také vyskyt
na Gzemi Rumunska s ubyvanim ndlezt smérem na Balkén, kde se kromé Bulharska (2x)
objevuje jeité na izemi Bosny a Hercegoviny (1x) a Cerné Hory (1x). Mimo Moravu (5x)
jej 1ze zaznamenat také v Cechéch (2x) a zhruba stejny vyskyt registrujeme v Polsku (6x)
a v Rakousku (6x; z toho 4x neznama lokalita).

Mimo zatim nepublikovany depot z Moravského Krumlova — Krumlovského lesa (pu-
blikace v piipravé) jej na Moravé zname z depotu ve StraZnici (2 ks) a z ojedinélych nalezt
z Rosic a SuSice-Traplic (Obr. 2; Iéz’hovsky 1992, 26, 28, Taf. 1: 8; 2: 9, 10, 12; Vaskovych
2004, 162-163, obr. 2; Dobes et al. 2019, tab. 1; Peska 2021). V Cechéch pochdzi jeden
cely kus z depotu z Mlazovic, jehoZ ndlezové okolnosti v§ak nezndme, a déle je znidm
jeden fragment z nezndmé lokality (Dobes 2013, 14, 18, obr. 1: 3, 3: 2). Jako u jinych
typ dominuji ojedinélé nélezy, vyjime¢ny je ndlez na sidlisti (Apagy, Pichov-Skalka).
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V depotech mimo nase izemi vystupuje jednotlivé (Székely, Cluj), nebo v doprovodu plo-
ché sekery blizké typu Szakalhat (depot Linz—St. Peter: Mayer 1977, Taf. 1: 9; 10: 111)
a v depotech ve Stabanj a Nevest v Chorvatsku spolu se sekerou typu Szakalhat a sekerami
s kifZovym ostiim typu Jaszladany (Zeravica 1993, Taf. 1: 8, 9). Nejisty je celek z Dorog
(depot nebo hrob?), kde sekeromlat typu Székely-Nadudvar vystupuje spolu s dlatem a plo-
chou sekerou typu Felsdgalla (€ili vlastné Jordanéw). Stejné je tomu ve zndmém depotu
Szeged-Szillér, ktery tvoii stejny typ dléta, sekera typu Szakalhat, ale také sekera s kiizo-
vym ostfim typu Jaszladany. Jmenované piiklady spolecného vyskytu s typem Jaszladany
podporuji datovani do obdob{ bodrogkeresztirské kultury v karpatském prostredi, do jorda-
novské kultury u nds a do ludanické na Slovensku. Oba sidlistni exemplare v Apagy by-
vaji spojovany jeste s tiszapolgarskou kulturou a mohly by tak naznacovat ¢asnéjsi nastup
téchto sekeromlati (pravé varianta Apagy?), jejichz doba rozkvétu a nejvétsiho rozsiteni
vSak spadd do ndmi jmenovaného obdobi.

Sekeromlaty typu Handlova

Shrnuti v§ech dnes znamych nalezi sekeromlatti typu Handlova se nedavno stalo pred-
métem pomérné rozsahlé studie (Peska — Ondrkal v tisku), takZe se zde omezime pouze na
nové poznatky a pozorovani. V posledni dobé je zajimavy relativné vysoky nartst nalezt
z prostiedi Strazovskych vrchd, resp. Povazského Inovce: Diviaky nad Nitricou, Zitnd-
RadiSa, Mnichova Lehota II (celkem 7 kust). Tyto ndlezy podtrhuji krystalizaéni jadro
vyskytu sekeromlatii typu Handlova s lehkym posunem na zapad, nebot dosavadni exem-
plare se nejcastéji objevuji na izemi stfedniho Slovenska s kumulaci v oblasti Kremnickych
vrchi a pohot{ Vtacnik na $irSim Gzemi mezi Banskou Bystrici a Banovci nad Bebravou.
Jde o tzemi zapadné od Slovenského rudohofi a Starohorskych hor. Na této ose je nejvi-
ce k zdpadu situovan depot z Mnichovy Lehoty II lezici na pomezi Strazovskych vrcht
a Povazského Inovce. Mensi skupina nalezd pochazi z izemi vice na sever z Oravy a horni-
ho Povézi (BeSeiiova, Stre¢no). Mimo hlavni koncentraci jsou zndmé sekeromlaty z Vel-
kych Kostol'an na dolnim Povazi a z Plastovcl z Krupinské planiny nad Iplem na jiznim
Slovensku. Ten by mohl mit souvislost s jedinym madarskym exemplarem ze Zadunajska
(Bakonyoszlop). Mimo teritorium Slovenska je zndm pouze jiZ zminény panonsky nélez
z Bakonyoszlop a exemplar ze Sucha Wielka ve Slezsku se specifickou dpravou. NejvySsi
koncentrace tak zustava na pomezi zapadniho a stfedniho Slovenska (Obr. 3).

Sekeromlaty dostaly sviij nazev podle eponymniho depotu (Obr. 4), ktery kromé seke-
romlatu obsahoval plochou sekeru typu Jordanéw a tfi surovinové kolace (Budavdry 1930,
Novotnd 1970; Schubert — Schubert 1999). Svym sloZenim se bliZi depottim z Nedakonic
nebo Szeged-Szillér (Schubert — Schubert 1999). Prvni z nich obsahoval kromé pyramido-
vého kolace také médéné idlo a dvojici plochych seker typu Stollhof (Rihovsky 1992, 60,
Taf. 8: 74-75; Schubert — Schubert 1999, Abb. 9). Dvoji metalurgickd analyza potvrdila
shodné sloZeni kovu jak u artefaktd, tak u suroviny (Peska 2020, 164). Casové piibuzny
depot ze Szeged-Szillér, pivodné vétsi, poskytl kromé stejné formovaného kolace sekeru
s kifZovym ostiim typu Jaszladany, dva fragmenty seker totoZného typu upravené na palice
a kladivo, plochou sekeru typu Szakalhat, dlato a dlouhé stihlé Sidlo (Pulszky 1881, 1 ad.,
Taf. 1; Schubert — Schubert 1999, 670, Abb. 10). Diky pritomnosti upraveného metalurgic-
kého nacini a suroviny je depot nékdy vykladan jako dilna metalurga médi (Schubert —
Schubert 1999, 670). Dvé ploché sekery (nejspiSe typ Stollhof a snad Rodigen s prvky
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Obr. 3. Prostorové distribuce sekeromlat( typu Handlova v Evropé (mapa P. Grenar).

typu Jordanéw) a surovinu v po¢tu dvou kust obsahoval depot z Hradce (okr. Prievidza)
(Novotna 1955, 90, Tab. 2: 6,7; 1970, 14—15, Taf. 1: 14; 2: 21; Remidsova 1971, 5), nacha-
zejici se pifimo v centru roz$iteni sekeromlatt typu Handlova (severni cip pohoii Vtac¢nik
mezi Handlovou a Prievidzou), kde starobylé ploché sekery prvni ndlezové skupiny datuji
depot do ¢asného eneolitu (Dobes 2013, 40).! Podobné datovéani depotu Handlova — Na Pstru-
haroch potvrzuje pritomnost ploché sekery typu Jordandéw (Obr. 4: 2; Schubert — Schubert
1999, Abb. 1: 2). Ne zcela jasné nilezové okolnosti spole¢ného vyskytu s badenskou kera-
mikou na sidlisti (?) ve Velkych Kostolanech (Schubert 1965, 284 s pozndmkou 43, 295;
Novotnd 1970, 24, €. 104) se zdaji byt neopodstatnéné. V pripadé exemplare ze Slezska
(Sucha Wielka) se nejspiSe jednd, jak jiz bylo uvedeno, o sekeromlat typu Handlova sekun-
darné upraveny na motyku typu Hortobagy (Schubert — Schubert 1999, 663).

Mimo dalsi ne zcela jasny sidliStni ndlez z Beseniové (Volko 1923, 127, obr. 2; Novotnd
1970, 24, &. 102; Schubert — Schubert 1999, 659)? predstavuji vSechny exemplare sekero-
mlatt typu Handlovad jen ojedin€lé nélezy. Nejnovéjsi objevy z oblasti Strazovskych vrcht
pochazeji z depotdi, navazuji na eponymni kontext. Rozsitfuji a posunuji ohnisko vyskytu
smérem na zdpad a ukazuji daleko vyrazné€j$i koncentraci a zastoupeni tohoto typu tézké
industrie v poc¢étcich eneolitu. Depot z lokality Diviaky nad Nitricou obsahoval celkem
pét kust ,,zdobenych* sekeromlatid (k dokumentaci se podafilo ziskat pouze tii). V depotu
z Mnichovy Lehoty II doprovézela sekeromlat dvojice plochych seker typu Jordanéw, mensi
brylovity zavések s oCkem a par spirdlovitych zavésku s ha¢kem typu Hradok. Hromadny
nalez z lokality Zitni-Radiga prinesl kromé exemplafe typu Handlové sekeromlat typu Siria,

! Plocha sekera z Hradce (Novotnd 1970, 14, Taf. 1: 14) miZe byt spojena aZ s typem Stollhof a tim téZ s pozd-
né-ludanickym obdobim, tj. 4000-3750 BC (detto depot Handlov4, prip. jeskyné Ciganka II, jejiZ osidleni bylo
radiokarbonové datovano 3941-3661 cal. BC na hladiné pravdépodobnosti 95,4 %; Horridk et al. 2020).

2 1. Volko v &lédnku zminuje za nejasnych nalezovych okolnosti spole¢ny nélez dvou kopytovitych klind a ,,bron-

zovej sekerky®, takZe 1ze nlez sekeromlatu typu Handlova klidné hodnotit také jako ojedinély (cf. Volko 1923,
125-127, obr. 2).
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10 cm

Obr. 4. SloZeni eponymniho depotu z lokality Handlova — Na Pstruhdroch (podle Schubert - Schubert 1999).

sekeru typu Jordanéw a masivni dléto (vSe Peska — Ondrkal v tisku). Doprovodné vystupo-
vani typickych Casné eneolitickych typu artefaktd (Siria, Jordanéw) pak jasné hovoii pro
dataci vSech kontextti do ¢asného eneolitu, tedy shodné s typem Székely-Nadudvar.
Detailnéjsi vhled do delsiho prezivani sekeromlatti typu Handlové je nezbytné, nebot
dikazy ze Slovenského Pravna a Horné Miciné jasné naznacuji metalurgickou ¢innost spo-
2017; Zachar et al. 2023). Vzhledem ke kontinuit¢ médéné metalurgie v tomto obdobi
povazujeme za pravdépodobné, Ze nejen sekeromlaty typu Handlov4, ale i dal${ m&déna
industrie mohla pretrvavat déle, nez se puivodné predpokladalo. Tento pohled podporuje
i analogicka situace v ndlezovém kontextu sekeromlatu typu Siria z Uberlingen am Boden-
see, ktery se sice nachdzi mimo puvodni oblast rozsiteni, ale jeho absolutni datovani do
obdobi 3950-3850 cal BC (95,4 % pravdépodobnost) naznacuje dlouhodobé vyuZivani
podobnych nastroji (Matuschik 1997). Predstava, Ze sekeromlaty typu Handlova vyrobe-

né z tetraedritové medi by nepokracovaly do obdobi po roce 4000 BC, se tak jevi jako
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Obr. 5. Krhov-Pise¢ny 2023. Mapa s vyznacenim mista nalezu fragmentu sekeromlatu (mapa Z. JarGi$kova).

neudrzitelnd. SpiSe miZeme uvaZovat o komplexnéj$im vyvojovém scénaii, kdy metalur-
gie tetraedritové médi zacina jiz v ludanické kulture, ale plynule prechdzela i do mladsich
fazi. Absence dosud doloZenych sidlist ludanické kultury ve stfednim Slovensku proto
nemusi odraZet skute¢ny stav osidlent, ale spiSe soucasny stav vyzkumu, coZ jen podtrhuje
potiebu dalsiho badani v této oblasti.

Fragment z Krhova

Misto nalezu

Fragment tyIni ¢asti sekeromlatu byl nalezen za pomoci detektoru kovi v roce 2023
dlouholetym spolupracovnikem muzea v Boskovicich Miroslavem Francem. Nélez po-
chazi z pole v katastru obce Krhov, v trati Pise¢ny na severozapadnim svahu kopce Velky
Chlum, pfi¢emz v nedaleké, avSak samostatné vyvyseniné zvané ,,Maly Chlum* bylo pro-
kézano pravekeé hradiste, jez je vyznamnou archeologickou lokalitou oblasti (Novdk 2015).

ZM7

Pole v téchto mistech vytvaii mensi hrbet o nadmorské vysce 370 m, ktery je situovan nad
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Obr. 6. Krhov-Pisecny
2023. Kresebna doku-
mentace fragmentu
sekeromlatu typu Han-
dlova (kresba O. Nag-
lakova).

levym biehem levostranného bezejmenného ptitoku Lysického potoka (Obr. 5). Sekero-
mlat byl nalezen asi 15 cm pod povrchem. Nélezce se v této souvislosti domnivé, Ze sekero-
mlat mohl byt v minulosti jiZ vyzvednut a znovu odhozen, pfi¢emz patina lomové plochy
odpovidajici zbytku artefaktu naznacuje, Ze poskozeni je starSiho data.

Popis predmétu

Fragment predstavuje tylni ¢ast sekeromlatu typu Székely-Nadudvar, kterd nese znaky
série Handlova. Artefakt byl prerazen v misté nasadniho otvoru. Zachovala se pouze tylni
¢ast, kterd ma lehce konicky a mirné roztepany tyl. V bokorysu je patrna ptivodni lomena
osa téla artefaktu. Nasadni otvor je opatien kratkou, poskozenou tulejkou, ktera se nacha-
zi pouze na vnéjsi strané. Okolo nasadniho otvoru se dochovaly razené znacky, z nichz
étyfti jsou zachovalé. Pivodné tyto znacky pravdépodobné obihaly cely obvod ndsadniho
otvoru. Povrch artefaktu pokryva svétle zelena pa-
tina. Zachovana délka c¢ini 85,63 mm, Sitka tylu
47,74 mm a maximaln{ Sitka 69,89 mm. Maximalni
tloustka dosahuje 25,61 mm. Zachovany priamér
néasadniho otvoru ¢inf 36,54 mm. Hmotnost frag-
mentu je 531 g. Pfedmét je uloZen v Muzeu regio-
nu Boskovicka pod inventarnim ¢islem A 51293,
AMCR PAS https://doi.org/10.71928/M-202400
061-N00462 (Obr. 6; Obr. 7).

Typologie

Pr1i stanoveni typologické prislusnosti zkouma-
ného fragmentu z Krhova je nutné hned na tvod
zduraznit, 7e jeho morfologické znaky jej mohou
fadit bud’ k typu Handlova, nebo k typu Székely- 0
Nadudvar. Urcen{ narazi na fadu problému, pre- 1 | 1 I 1 |
devsim pfo'to, Zeu nejstar'§1’cl? ?ne?lit,iCk?Ch S¢- Obr. 7. Krhov-Pise¢ny 2023. Fotodokumen-
keromlatii jde de facto o individudlni vyrobky,  zce fragmentu sekeromlatu typu Handlova

odlévané pravdépodobné do ztracenych forem.  (foto M. Krikova).



https://doi.org/10.71928/M-202400061-N00462
https://doi.org/10.71928/M-202400061-N00462
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Obr. 8. Pfehled dosud publikovanych sekeromlatt typu Handlové (podle Schubert - Schubert 1999).
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Z toho plyne jejich originalita na jedné strané, ale na druhé strané¢ také neostrd hranice me-
zi jednotlivymi typy ¢i variantami s ¢etnymi prechodnymi znaky, resp. kombinaci znaka
nékolika typt soucasné.

Typ Handlova je charakteristicky deskovitym tvarem téla, tulejkou na vnitini (zadni)
strané, razenymi znackami nejcastéji okolo tulejky, ale také na vnitin{ strané, a pfimou
bocni osou sekeromlatu bez zahnuti (lomeni) tylové ¢asti (nyni nebereme v Gvahu suro-
vinové slozZeni, které by ,,tradi¢né* mélo vykazovat tetraedritovou méd typu Handlova).
Ziskanim novych nalezd sekeromlati typu Handlova na zapadé Slovenska (Peska — Ondr-
kal v tisku) se vSak ukazuje, Ze takto piisn¢ postavend charakteristika neplati beze zbytku,
jelikoZ u novych exemplar evidujeme oboustrannou tulej, lomeni tylu, absenci zdobeni
arazené znacky na vnéjsi (ptedni) stran€ tulejky nebo i jinde na téle. Oba typy sekeromlatil
maji k sobé velice blizko, coZ podporuje hypotézu o jejich genetické i Casové pribuznosti
(naposledy PesSka — Ondrkdl v tisku). Rozdily mezi nimi spocivaji predevsim v tom, Ze typ
Székely—-Nadudvar (vSechny varianty) vykazuje mekci profilaci t€la s méné ostrymi hra-
nami, obdélny tyl je rozsifen jen naznakoveé nebo viibec a osa téla je vétsSinou prima, nékdy
obloukovité prohnutd. Zndme vSak i exemplare s lomenym tylem (var. Dorog, Apagy).
Ostif je bud rovné, jednostranné rozsirené, méné véjirovité. Sekeromlaty jsou vzdy opatre-
ny oboustrannou tuleji, byt nékdy sotva znatelnou, pricemz u vnitini strany byva nasazena
plynule, zatimco vnéjsi je ostrejsi.

Sekeromlaty typu Handlova jsou naproti tomu osteji profilované s vyraznymi hranami,
znacné€ vykrojené bo¢ni strany kolem ndsadniho otvoru prechdzeji ve vyrazné rozevieny
a obloukovité zakonceny tyl. Osa téla je vétSinou rovna nebo lehce esovité prohnutd, méné
lomena (tyl), ostif je zdsadné vyrazné véjifovité oboustranné rozsitené. Tulej byva pouze
jednostrannd, na vnitni strané a je dost vyraznd az prehrnutd, jak jsme si v§ak uvedli, exis-
tuji vyjimky (Obr. 8).

Spole¢nym znakem jsou razené kruhové znacky, tzv. Axtmarky (Schubert 1965, 286-295).
U typu Handlova se nachazeji prevazné na vnéjsi strané artefaktu (kolem ndsadniho otvoru),
blizko tylu, ale zndmy jsou i pfipady oboustranné aplikace s prevahou znacek na vnitni
partii téla — naptiklad u eponymniho ndlezu z Handlové. Naproti tomu u typu Székely—
Nadudvar prevazuje jiné schéma v podobé dvou fad nad a pod ndsadnim otvorem, dopl-
néné Casto zaseky nebo pulmésicovitymi znackami uvnitf nebo oboustranné na predmétu
(Patay 1984, Taf. 14: 199-201; 15: 204; 16: 212; 17: 219 aj.).

Fragment z Krhova je blizky typu Székely-Nadudvar oblou profilaci kolem nisadniho
otvoru, nizkym a nepfili§ vyrazn€ prohnutym tylem, lomenim tylu, ojedinéla je jednostrannd
vnéjsi tulej. Naopak netypicky je prstenec znacek okolo tulejky na vné&jsi strané. U zastupcl
tohoto typu prevazuji oboustranné tuleje a razené znacky jsou ponejvice na vnitini strané
artefaktd. K ostatnim typiim uvedené skupiny ma nas zlomek jesté dale. Na zakladé€ novych
poznatkt by pro zafazeni k typu Handlova byla pfiznacna jednostranna tulej (byt vnéjsi),
prstenec razenych znacek (byt vnéjsi), prohnuti tylu (i kdyZ lehké) a koneckonct i lomeny
tyl, ktery se objevuje, jak uvedeno dale, u obou typt. Typomorfologické shody a rozdily
jsou shrnuty do prehledové tabulky (Tab. 1) a jsou viditelné i na vyobrazeni vybranych typt
sekeromlat (Obr. 9; Tab. 1).

Na zakladé vyse uvedenych skutecnosti jsme naklonéni exemplar z Krhova povazovat
za hybridn{ variantu obou sledovanych typi (Székely-Nadudvar/Handlova) bez toho, aby-
chom jednoznacné rozhodli, ke kterému typu ma blize. Dosavadni absence Cistého typu
Handlov4 a naopak piftomnost zdstupci typu Székely-Nadudvar na Moravé a v Cechéch,
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Obr. 9. Porovnani typomor-
fologickych znakl zéklad-
nich znakd typickych casné
eneolitickych sekeromlatG:
1 — Székely (typ Székely-
Ndadudvar); 2 — Beckov —
Zbojnicky vrch (typ Széke-
ly-Nadudvar se znaky typu
Handlovéa); 3 — Handlova —
Na Pstruhéroch (typ Hand-
lovd); 4 — Békésszentandras
(typ Mez&keresztes) (podle
Patay 1984, Schubert - Schu-
bert 1999; Farkas et al. 2023
sestavila K. Pluskalovd).

vcetné suroviny ve formé médi jiného typu nez je tetraedritovy typ Handlova, by sice
svédcily vice pro typ Székely-Nadudvar, av§ak zatim svym zpusobem neutrdlni pozice
nové skupiny médi typu Hradok, v niZ je Krhov prvnim zastupcem svého druhu (viz nizZe
a PeSka — Ondrkal v tisku), ndm jednoznaény zavér neumoZziiuje.

Lomeny tyl

U sekeromlatd typu Handlova se lomen{ tylu neobjevuje, maximalné je doloZeno jeho
mirné zahnuti spolu s jemnym prohnutim celého téla sekeromlatu (Obr. §). Pfimou analo-
gii ke Krhovu tak spatfujeme zatim pouze v nové zverejnéném exemplari z depotu Mni-
chova Lehota II (Peska — Ondrkal v tisku). Naopak je charakteristicky pro typ Kezmarok
(Novotna 1970, Taf. 4: 86; Patay 1984, Taf. 11: 185; Dobes et al. 2019, Tab. 2: 1, 2) a obje-
vuje se u typu Szendr§ (Vulpe 1975, Taf. 2: 22-25; 3: 26; Patay 1984, Taf. 10: 171, 173,
11: 181, 182), Codor (Vulpe 1975, Taf. 3: 28-30) a u sekeromlatu z Atel (Vulpe 1975,
Taf. 3: 22). Zvlasté typicky je pro typ Vidra (Todorova 1981, Taf. 6: 100, 102, 103; 7:
106-108, 111, 116; 8: 127 a dalsi; Patay 1984, Taf. 9: 156; Antonovic 2014, Taf. 10: 131).
Velice signifikantni i s prohnutim celého téla je pro typ MezdSkeresztes (Novotnd 1970,
Taf. 6: 105; Vulpe 1975, Taf. 7: 59, 8: 59-61, 9; 10: 67, 68, 71; Todorova 1981, Taf. 10: 151;
Patay 1984, Taf. 21: 255, 256; 22: 258-260; Antonovic 2014, Taf. 11: 141, 143; Dobes et
al. 2019, obr. 2: 1). Opakované je tento prvek zastoupen také u sekeromlatt typu Székely-
Nadudvar (Novotnd 1970, Taf. 4: 91, 94; Vulpe 1975, Taf. 4: 41, 43, 5: 48A, 6: 50; Mayer
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Porovnani typologickych znaku
TYP SEKEROMLATU ANO NE
« jednostranna vnéjsi tulej (fidce) « trapézovity tyl (prohnuti)
* oboustranna tulej
CRESTUR  lomeni tylu Zddné
e jiné schéma znacek
* oblé boky * prohnuti tylu
* nizky tyl * pfevaha oboustranné tuleje
SZEKELY — NADUDVAR | ° jednostranna vnéjsi tulej (fidce) * raZené znacky vnitini (pfevaha)
* lomeny tyl
* prstenec znacek (fidce)
* surovina
. * nizky tyl * trapézovity tyl
SZENDRO * prstenec znacek (vyjimecné) * ostfe lomenné boky
* lomeny tyl
3 * jednostranna vnéjsi tulej * trapézovity tyl
KEZMAROK * lomeny tyl (typické) * minimum znacek — odliSné schéma
 prohnuti tylu * ostfe lomenné boky
HANDLOVA * jednostrannd tulej vnéjsi (vyjimec¢né) | < jednostranna vnitfni tulej (pfevaha)
* lomeni tylu (vyjimec¢né) * prstenec znacek vnitfni (jasnd prevaha)
* prstenec znacek
 prohnuti tylu  vysoky prohnuty tyl
» * lomeni tylu * vejifovitd Gprava
MEZOKERESZTES * ostré boky
* oboustranna tulej
* minimum znacek — jiné schéma

Tab. 1. Srovnani zékladnich typologickych znakd sekeromlatd typu Crestur, Székely-Nadudvar, Szendréd,
Kezmarok, Handlova a Mez6keresztes (sestavila K. Pluskalova).

1977, Taf. 1: 10, 11, Patay 1984, Taf. 12: 187; 13: 191, 195; 15: 204, 207 etc.; Dobes et al.
2019, Obr. 2: 2, 3). Teritorialni rozdily nejsou podstatné a se zalomenim tylu se setkdvame
na celém dzemi rozsiteni jednotlivych typl. Nasazenim dievéného toporu do takto tvaro-
vaného nastroje ziskame jiny thel neZ u pfimé osy artefaktu. To by z praktického hledis-
ka mohlo usnadiiovat manipulaci s nastrojem, prichazi-li, diky velké hmotnosti nékterych
kust, v tvahu. V piipad€ ¢isté ceremonidlni nebo podobné funkce pfedmétu by se mohlo

jednat ¢isté o dekorativni zaleZitost.

Metrika

Je ztejmé, Ze pro artefakty dochované ve fragmentarnim stavu, jako je ndlez z Krhova,
nelze smysluplné vyvozovat kompletni metrickou charakteristiku. Proto vychazime z do-
savadnich shromédzdénych dat u celych exemplari, a to s cilem ukazat obecné rozmérové
rozpéti jednotlivych typu a posoudit, zda se jejich metrické odlisnosti mohou stat podpur-
nym argumentem pro typologické zarazeni krhovského nalezu. Data ukazuji, Ze i u tak
vyhranéného typu, jako je Handlova, je patrny znacny rozptyl jak v délce (214-342 mm;
medidn 269,63 mm), tak v hmotnosti (1234-3240 g; medidn 1683,5 g). Ve srovnani s po-
dobné konstruovanym a nejvice rozsitenym typem Székely—Nadudvar jsou patrné rozdily
(Obr. 10) v délce (118-373 mm; median 211,36 mm) i v hmotnosti (385-3645 g; median
1367,1 g). Lze tedy konstatovat, Ze sekeromlaty typu Handlov4 jsou v priméru o néco
del3i a robustnéjsi nez exemplare shrnuté pod typ Székely—Nadudvar. RaZenymi znaky
(Axtmarky) jsou bohat¢ opatfeny vSechny exemplare a tento ,,dekor* se u typu Handlova
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Obr. 10. Krabicovy graf srovnani délky a hmotnosti sekeromlatd typu Handlova a Székely-Nadudvar (graf
K. Pluskalova).

vyskytuje jednoznacné Casteji nez u Székely—Nadudvar, ¢imz de facto patii k jeho urcuji-
cim charakteristikdm (Obr. 2; 9; 11). Jejich moZna interpretace jiZ byla v literature zminé-
na (Peska — Salas 2020, 87-90; Peska 2022a, 321-322, Fig. 7; 2022b, 230; Farkas et al.
2023, 6-8; PeSka — Ondrkal v tisku).

Spektralni slozeni

Analyza elementarniho sloZeni byla provedena a ndsledné replikovana pomoci ED-XRF
spektrometri ElvaX (AC Olomouc, ARU Brno) na vzorku odvrtaném z kovového jadra
sekeromlatu (aco_rfa_2498). Casy akvizice byly nastaveny na 200/300 s a kvantitativni
hodnoty byly vypocteny z kalibrace ovérené certifikovanymi modely. Primérné hodnoty
ziskané dvéma laboratotemi na stejném vzorku se zdaji byt pomérné konzistentni, vezme-
me-li v dvahu nepravidelné rozloZeni sloucenin v kovu (Tab. 2).

Obsah stanovenych prvki [%]
Cu | Sn | As | Sb | Ag | Ni | Bi | Pb | Co | Au | Zn | Fe
Krhov | sekeromlat | AC Olomouc| aco_rfa_2498|99,67|0,06|0,05|0,05|0,01{0,03(0,03|.OD|0,01|LOD|0,05|0,07

Objekt| Pfedmét | Laboratof | Cislo vzorku

Krhov | sekeromlat | ARU Brno aco_rfa_249899,88|0,03|0,04|0,03|LOD|0,01{0,02|LOD|LOD|LOD|LOD|LOD

Tab. 2. Krhov-Pisecny 2023. Vysledky analyzy elementédrniho sloZeni zZlomku sekeromlatu pomoci ED-XRF
(AC Olomouc — F. Ondrkal; ARU Brno — M. Kmosek).

Vysledky ED-XRF nédpadné pripominaji prirozené log-normalni rozdéleni minoritnich
a stopovych prvki v minerdlech, coZ naznacuje, Ze pochédzeji z tavenych rud a nemohly
byt ptfimo kontrolovdny. Tento model predpoklada, Ze surovinou pouZitou k vyrobé mé-
déného sekeromlatu neni ¢istd méd (N/E00), jelikoZ hodnota As a Sb v obou ptipadech
prekracuje troven 0,025 %. Kov s popsanymi parametry ndsledné spada pod dva datové
body (SAM C1A, C6A; Junghans et al. 1960, Tab. 1), jasnéji definované systematickym
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Obr. 11. Krhov-Pise¢ny 2023. Detail razenych ~ Obr. 12. Krhov-Pise¢ny 2023. Mikrofotografie traseologic-
znakl kolem nasadniho otvoru sekeromlatu  ké analyzy znacky se stfedovym vystupkem (foto M. Ka-
(foto M. Krskové). marad).

rozptylem ostatnich prvkit (Sn, Ag, Ni, Bi, Co), jejichz kumulativni podil v§ak neprevysu-
je 0,14 %. Prestoze archeologicka konfigurace nedokaze takové extrémné nizké odlehlé
hodnoty korelovat jako definujici klastry médi typu Handlova (SAM C6A), izotopové pole
olova predpoklada jeji zdroj v mineralizacich Zapadnich Karpat (Schreiner 2007; Novot-
nd et al. 2021b, 88-90). Vzhledem k rozptylu koncentraci prvki v analytickych skupi-
nach L. Klassena (Klassen 2000, 222) se klastr této nizkokoncentrac¢ni médi prolina se
skupinou médi typu N6égradmarcal a Handlova (SAM C1A/B, C6A). Je sporné, zda rozdi-
ly ve spektrech téchto typi Ize pric¢ist riznému pivodu médi, riznym metoddm zpracovani
nebo kombinaci obou pficin (Schmitz 2004, 532). Je vSak velmi obtiZné si predstavit, Ze
vysoké oxida¢ni podminky nebo Casté pretavovani médi by zpusobilo tak vyraznou ztratu
t€kavych prvka (As). Jak poznamenala H. Lechtman, je komplikované odstranit veskery
arzén z rudy oxidaci (Lechtman 1996, 481).

Traseologie
V dubnu 2024 byla realizovana traseologicka analyza tylové ¢asti sekeromlatu typu Hand-
lova z lokality Krhov-Pisecny na stereomikroskopu Nikon SMZ18 s maximalnim zvétse-
nim 100x svétlé pole s jednoduchou polarizaci a se Sikmym osvétlenim. Je nutné priznat
metodologickd omezeni traseologického zkoumani predmétného sekeromlatu, pricemz
plné reflektujeme fakt, Ze rozsah interpretaci je nevyhnutelné podminén stavem docho-
vani artefaktu (Peska et al. 2006). Konkrétné znecisténi povrchu sedimenty a koroznimi
vrstvami predstavuje zdsadni faktor ovliviiujici moZnost jednozna¢ného urceni mikrotrh-
lin a sekundarnich modifikaci funk¢nich zén. S ohledem na uvedené skutecnosti je nutné
pristupovat k traseologickym zavéram s primérfenou opatrnosti. V ramci studie proto da-
slednéji zvazujeme formu prezentace hypotéz a posilujeme metodologickou diskusi o vlivu
diagenetickych procest na zachovani mikroskopickych stop (Obr. 12). Nasim zamérem
je poskytnout vyvazeny pohled, ktery respektuje védeckou opatrnost pfi interpretaci tra-
seologickych dat, pficemz vSak ponechava prostor pro relevantni ivahy o potencidlnim

N RS

funkénim vyuZiti sekeromlatu v Sir§im kontextu médéné metalurgie.
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Obr. 13. Krhov-Pise¢ny 2023. 3D
modelace pfedni a zadni strany
zkoumaného sekeromlatu.

Kvili ztiZenému pozorovani povrchovych stop bylo nutné zaméfit se na stopy, které
zasahuji do samotné struktury artefaktu, a nelze je tak zaménit s recentnimi stopami. Pozor-
nost byla proto zaméfena na ty ¢4sti, kde jiz makroskopickym zkoumanim bylo moZné
objevit ur¢ité anomadlie — oblast ulomené ¢asti ndsadniho otvoru a vyzdoby. Oblast zlomu
je pivodniho charakteru a nejedna se o recentni zdleZitost. V ramci navaznosti na makrosko-
pickd i mikroskopicka pozorovani, kterd jsou podpotena 3D modelaci artefaktu (Obr. 13),
I1ze pozorovat zndmky intencionalni fragmentace, jeZ by mohly potvrzovat zdmérné roz-
lomeni artefaktu. Dikaz pro toto tvrzeni prinasi celkova tvarova variabilita sekeromlatu,
ktera je od oblasti ulomené ¢asti ndsadniho otvoru s nejvétsi pravdépodobnosti zimérné
plasticky zdeformovana. Pro tento typ deformace je typické, Ze vznika teplotnim tc¢inkem,
diky némuz se materidl stivd mékcim a snaze se plasticky deformuje (Schubert — Schubert
1999, 666; Heeb 2011, 214, 271-278; 2014, 88-94).

Nésadni ¢ast sekeromlatu jiZ makroskopicky zaujme svou nepravidelnosti a hrubym
povrchem bez stop po brouSeni. Traseologickou analyzou bylo zjiSténo, Ze tprava povrchu
byla pravdépodobné realizovana stlacovanim ze Ctyt stran pomoci zaobleného a ostrého
ndstroje. Neupravené hrany na ventrdlni strané u eneolitickych sekeromlati ¢i seker s kiizo-
vym ostiim jsou béZnou zdleZitosti a prinaSeji doklady o upravach béhem vyroby (Dobes
etal. 2015, obr. 4-6; Dobes et al. 2019, obr. 2: 1-3; 10: 1-3; Peska — Salas 2020, obr. 4-6; 8;
Peska 2022b, obr. 1; 3; 5-7). Totozné mikrostopy jsou znamé u sekeromlatt typu Hand-
lova z lokalit Mnichova Lehota II a Diviaky nad Nitricou (Peska — Ondrkal v tisku) a pfi-
néseji doklady o opotiebeni ndsadniho otvoru vzniklé jejich praktickym vyuZivanim, kdy
vlivem pisobeni dfevéné ndsady toptrka na kov dochazelo k opotfebeni a lamavosti hran.
Nepravidelné az ¢aste¢né zdeformované ndsadni ¢asti se rovnéZ vyskytuji u dal§ich eneo-
litickych sekeromlatti. Jako priklad lze zminit sekeromlaty typu Szendr§ z lokality Hlo-
hovec-Sulekovo a Vepiek nebo také opotiebené hrany u sekeromlatu typu MezSkeresztes
z lokality Moravicany a sekeromlatu typu Székely-Nadudvar z lokality StrdZnice (Dobes
etal 2015,168-172; 2019, 8-22; Farkas et al. 2024, 35-47).

Posledni ¢asti, kterd ma urcity vypovédni charakter, jsou znacky. Ty se hojné vyskytu;ji
u eneolitickych sekeromlatd a seker s kiiZovym ostiim, nejc¢astéji v okoli nasadniho otvoru.
Jsou interpretovany jako vyzdobny prvek, nebo jako oznaceni specifickych vyrobnich dilen
(Schubert — Schubert 1999, 666; Heeb 2011, 214, 271-278; 2014, 88-94; Peska — Salas
2020, 87-92). Rozlisuji se celkem tii druhy znacek: 1) vtlacené kolecko, 2) kolecko se
zesilenym okrajem a 3) kolecko se stfedovym vystupkem. Hlavnim rozdilem mezi témito
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Obr. 14. Krhov-Pise¢ny 2023. Mikrofotografie pulkruhové znacky (foto M. Kamarad).

tfemi typy je sila razby, kterd miZe nabyvat intenzity od méné vyrazné aZ po velmi vyraznou.
Jejich vyskyt na eneolitickych sekerach ¢i sekeromlatech je ¢asto kombinovany a jednd
se pravdépodobné o imysIné zvolenou silu razby (Peska — Salas 2020, 87-92).

Na zachovalé zadni ¢asti sekeromlatu z Krhova jsou zfetelné celkem ctyfi kruhové
znac¢ky vyskytujici se kolem ndsadniho otvoru (Obr. 14). Dvé z nich, nachizejici se upro-
stfed, patii k tzv. typu se sttedovym vystupkem (Obr. 12; Obr. 14: 1-2). Tteti znacka na
pravém boku, patii k vySe zminénému prvnimu typu znacek a od dvou predchozich se
li$1 mens{ intenzitou razby (Obr. 14: 3; Schubert — Schubert 1999, 666). Ctvrtd znacka
(Obr. 14: 4), vyskytujici se na levé bo¢ni strané, ma pulkruhovy tvar a pravdépodobné se
jednd o zdmérny tzv. pilmésicovy &i podkovovity znak, coz je méné Casty typ, ktery se
vyskytuje na eneolitickych sekeromlatech. Déle se také nabizi hypotéza, Ze se mize jed-
nat o kruhovou znacku, ov§em Spatné stlacenou (Patay 1984, Taf. 14: 200; Peska — Salas
2020, 88). Podle vysledk traseologické analyzy lze stanovit, Ze s nejvyssi pravdépodob-
nosti v§echny znac¢ky vznikly Cerstvé po odliti sekeromlatu stlacenim razidla (Patay 1984,
Taf. 14: 200; Peska — Salas 2020, 87-91). Tuto hypotézu potvrzuje i sila razby na tomto
artefaktu, kterd se pohybuje od méné vyrazné (jedna znacka) aZ po hodné vyraznou (tfi
znacky).

Co se tyka analogif v po¢tu znacek u dalSich exemplaft sekeromlatti typu Handlova
(Mnichova Lehota II, Diviaky nad Nitricou, Diviaky — Nova ves, Handlova) jejich pocet
a sila razby v blizkosti nasadniho otvoru je rtiznoroda. Ur¢itou podobnost 1ze spatfit pou-

z Xz

ze v jejich celkovém podtu, ktery tvoif ve vySe zminéné ¢asti rozmezi Sesti aZ osmi znak.
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Proto se u zdeformovaného sekeromlatu z Krhova da stanovit, Ze se u nezachovalé predni
dasti vyskytovaly celkem dvé azZ Ctyfi znacky. Z divodu mirné prevazujiciho poétu sedmi
prvku u sekeromlatd typu Handlovd (Mnichova Lehota II, Diviaky nad Nitricou) lze hypo-
teticky uvazovat, zZe artefakt z Krhova mohl obsahovat v kruhovém obvodu sedm znacek.

Vyse zminéné pozorované poznatky bylo mozné porovnat s celkovou 3D modelaci
sekeromlatu, kterd potvrdila spravnost traseologicky pozorovanych skute¢nosti (Obr. 13).
Na modelu byly rovnéz identifikovatelné stopy po zaobleni a vybrouSen{ hran. Z tohoto
hlediska lze tudiZ vyloucit, Ze by se mohlo jednat o polotovar (Remondino — El-Hakim
2006, 269-291). V navaznosti na vSechny zjisténé skutecnosti se domnivame, Ze artefakt
mohl byt funkéné pouzivan, ale kvuli zachovani pouze jedné, navic zdeformované Casti
nelze toto tvrzeni bezpecné potvrdit. Tento artefakt rovnéZ nese mikrostopy po vybrouse-
ni a také stopy po zaobleni u bo¢nich stran, které svéd¢i o ipravach predmétu. Je tudiz
vylouceno, Ze se jedna o polotovar.

Diskuze

Problém s dataci (ano ¢i ne)?

V ramci studia rané metalurgie se pro lepsi orientaci v chronologii pouziva ¢lenéni do
tzv. horizontt vyvoje kovové industrie, které vymezuji postupné faze rozsiteni a uzivani
kovovych artefakt v eneolitu (Peska 2020). Dosavadni tendence datovat sekeromlaty typu
Handlova do horizontu Balaton II/II — Baj¢-Retz-Ktepice — Mondsee — Baalberg — mladsi
Michelsberg, tedy do starsiho eneolitu (3900/3800-3600/3500 BC), nebo dokonce eneo-
litu stfedniho (3600/3500-3100/3000 BC; nové horizont 3 a 4: Peska 2020, 184), byla
postavena na tidajném ndlezu na sidlisti badenské kultury ve Velkych Kostolanech a na
pouziti tetraedritového typu médi s pfimési stiibra a antimonu, tj. médi typu Handlova
(Schubert 1965, 284; 1982; Novotnd 1970, 24, 1974, 13—14; Schubert — Schubert 1999,
666—-668). JiZz samotny eponymni depot (pritomnost sekery typu Jordanéw) i skladba novée
nalézanych depotd s artefakty Casné eneolitického prostiedi ukazuji na vétsi stari pouzivani
sekeromlatd typu Handlova jiZ od ¢asného eneolitu (4300/4200-3900/3800 BC). Tomu
odpovidaji také nejstarsi projevy metalurgie (zatim) na jihozapadnim Slovensku v hori-
zontu ludanické kultury, eventudlné pozdéji (brazdény vpich), kdy je pouzivani médi ty-
pu Handlova jasné prokdzano (Dobes et al. 2019, 40). To nakonec plati naptiklad i pro
mensi sekeru typu Stollhof z depotu Mnichova Lehota I, kterd je podle autord vyrobena
pravé z tetraedritové médéné suroviny typu Handlova z mistnich $parniodolinskych zdrojt
(Novotnd et al. 2021b, 89, obr. 4: 2, tab. 1). Tetraedritova ruda byla objevena rovnéz v sid-
listnim kontextu ze Slovenského Pravna v bezprostiedni blizkosti regionu nejvyssi koncen-
trace sekeromlatii typu Handlové (Salkovsky 1977; Nevizdnsky et al. 2017; Novotnd et al.
2021b, 89). Ze shodného geografického prostfedi pochdzi novy objev metalurgického
zafizeni (jdmova pec) ludanické kultury (3968-3708 BC pii 95,4% pravdépodobnosti)
z lokality Hornd Mic¢ind (okr. Banskd Bystrica). Publikované vysledky analyzy médéné
rudy, strusky a vytavené médi odhaluji také tetraedritovou méd lokalniho piivodu oznace-
nou jako méd' tetraedritového typu Handlova (Zachar et al. 2023). Odpovidajicim (o né-
co mladsim) ndlezem z Moravy by mohl byt objekt baalberské faze kultury nélevkovitych
pohart s tyglikem se zbytky médi. Povrchova prvkova analyza tygliku sice prokazala pii-
tomnost médi, nikoliv ,,s vyznamnou piimési As, Ag a Sb** (cf. Novotnd et al. 2021b, 92;
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Obr. 15. Podil As a Sb v médénych artefaktech z pocatku eneolitu na Moravé a v Karpatské kotliné (data-
set SAM, Schreiner 2007).

Roznovsky — Smid 2015, 46, pozn. 2, tab. 1; Smid 2017, 209). Zmitovéna je sice méd typu
Mondsee, ale vysledky, jakkoliv diky povrchovému méteni zkreslené, tomu neodpovida-
ji. Situovani minimalné tif pifimych dokladi metalurgie (Slovenské Pravno, Banské Bys-
trica, Hornd Micind) do bezprostfedniho okoli loZisek mé€déné suroviny jisté neni ndhod-
né a dokresluje doklady celého metalurgického procesu v této ¢asti sttedniho Slovenska
(Kvietok 2013; 2017).

V otdzce datovani tak musime pocitat s nastupem sekeromlatd typu Handlova (a tim
také vyuzivani mé&di typu Handlov4) jiZ v dobé epilengyelské ludanické kultury na Sloven-
sku v obdobi ¢asného eneolitu, coZ by mélo odpovidat nastupu zastupcu tzv. té€zké indust-
rie a horizontu 2 (Balaton I — Ludanice — Jordanéw — Bisamberg/Oberpullendorf — Brzes¢
Kujawski) vyskytu kovové industrie (Peska 2020, 183). Sem je ostatné zarazovano i pouZiti
sekeromlatti typu Székely-Nadudvar. Naopak zatim nic neukazuje na del$i dobu pouzivani
téchto sekeromlatli, coZ mohou potvrdit nebo vyvritit jen nové nalezy.

Méd’ typu Hradok

Argumenty k prozkoumani sloZeni sekeromlatu nabizi graf vynasejici podil As a Sb
v médénych artefaktech na pocatku eneolitu v Ceské a Karpatské kotling (Obr. 15). Jak je
ziejmé, mracno bodu, vyznacujici se piitomnosti As a Sb v hodnotiach mezi 0,25-0,1 %,
nezapada do znamého rozsahu bipolarni klasifikace Handlova — Nogradmarcal. Geologic-
ka charakteristika téchto vzorka, kterd jasné ukazuje na odlisny typ médi (typ Hradok),
pivodné nebyla zahrnuta mezi eneolitické skupiny (SAM C4, E10, G), coz lze v procesu
vymezeni povazovat za prvni naznak jeji jedine¢nosti. Aby se zdlraznila dileZitost ma-
teridlové skupiny Hradok na jedné strané a jeji t€sné propojeni s materidlovou skupinou
Handlova na strané druhé, text niZe se primarné zamétuje na odkazy na artefakty, které se
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v podobé série depotti vyskytuji celkem sedmkrat (Beckov, Diviaky nad Nitricou, Hradok,
Lopenik, Mnichova Lehota II, Slavkov a Zitna-Radisa I; Novotnd et al. 2021a; 2021b;
Peska 2021, 2022a; Farkas et al. 2023; Peska — Ondrkdl v tisku). Navrhovana materialo-
vé skupina typu Hradok proto popisuje méd,, kterd se vyznacuje specifickym chemickym
spektrem (As, Sb v rozmezi 0,25-0,1 %) a téméf vyluénym pouZitim v konkrétnim chrono-
kulturnim kontextu (ludanicka skupina). Bez ohledu na pfesny ptivod suroviny je klicovym
bodem, Ze takova méd a dilenskd vyroba byla mistni, spo¢ivajici v produkci nestandardnich
typt artefakta (spiraly, celenky, draténé Sperky).

Depot z eponymn{ lokality Hradok (okr. Nové Mesto nad Vahom; Novotnd et al. 2021a)
vicendsobné obsahoval spirdly se zpétnou klickou typu Hradok (6x) a izké valcovité trubic-
ky (19x), které byly nalezeny spolec¢né s keramikou jordanovské kultury. Autori pivodné
priradili ICP-MS/OES spektrum exemplafe H4 k materidlové skupiné C1B (antimonova
méd typu Nogradmarcal) a zvySené hodnoty arzénu interpretovali jako lehkou kontaminaci
primarniho rudného télesa (tetraedrit). Zmifiuji téZ mozny plvod této médi v sekunddrnich
mineralech obsahujicich arzén (Novotnd et al. 2021a, 521). Toto spektrum médi bylo za-
znamendno i v depotu Lopenik, kde bylo klasifikovano jako ,,blizké* médi Noégradmarcal
(Peska 2021, 75). V dalsf studii je depot Beckov I a Hradok zarazen do jednoho klastru
a obsah As v ,,nizkokoncentracni* Sb-Ag médi typu Négradmarcal vysvétlen piibuznosti
s typem Handlov4, kde pfi pouziti stejného druhu rudy a zavedenim jiné metalurgické tech-
niky doslo k sublimaci ¢asti As a Sb (Farkas et al. 2023, 18, obr. 17).

S rozsitenim analytické databaze a revizi karpatské metalurgie se objevily nové nilezy,
které naznacily potfebu prehodnoceni puvodni kategorizace. Laboratorni analyzy v nasi
studii (terndrni diagram Ag:Ni:Bi; Obr. 16: 1) tuto hypotézu potvrzuji a misto spojeni se
sérif Nogradmarcal navrhuji zarazeni podle tfid SAM C4/E10/G v systému E. Sangmeistera
(Junghans et al. 1968, Diagram 1). Na prvni pohled by se sice mohlo zdat, Ze méd typu
Hradok je vysledkem taveni prekurzoru (rudy) médi typu Handlov4, pfi kterém doslo k sub-
limaci arzénu (As) a antimonu (Sb). Podrobné analyzy vSak odhaluji vyrazné rozdily mezi
témito dvéma typy médi. Z hlediska archeologickych materidlovych skupin (Obr. 16: 3)
je ,,hradocka* méd klasifikovana jako tetraedritova (Schreiner 2007, 151) s indikaci tzké
vazby na zapadokarpatskou subzonu, kterd se potvrzuje nartstajicim poctem analyzova-
nych vzorkd (31x) (PeSka 2021; 2022a; Farkas et al. 2023 a tato studie). Dochazi zde téz
k ur¢itému klasifika¢nimu paradoxu — SAM skupiny C4 a E10 predstavuji antimonovou
méd, skupina G ,,Fahlerzmetall mit Ni*. Tento klasifika¢ni posun vyvoldva radu otdzek
o konzistenci samotného modelu SAM a jeho schopnosti adekvéitné popsat metalurgické
redlie. Problém spociva v nejednoznacnosti aplikace systému SAM, protoZe zarazeni urci-
tych skupin do stejného kontextu mize byt vysledkem nespravné interpretace geochemic-
kych tdaju.

Tetraedritovd méd typu Hradok (reprezentativni dataset v Tab. 3) se vyznacuje niz-
kym, ale dominantnim obsahem antimonu (0,025 < Sb < 0,1 %) ve srovnani s arzénem
(As < 0,1 %), pricemz jejich pomér byva zpravidla 2 : 1 nebo 1 : 1. Tento zdkladni profil
dopliiuji nizsi koncentrace stopovych prvkd, jako je stfibro (Ag < 0,04 %), nikl (Ni <
0,025 %) a dvé varianty bismutu: a) Bi < 0,008 %; b) Bi = 0,008 %. Nejvice konzistentni
chemickou signaturu — zahrnujici 26 vzorkl — tvoii predméty bez obsahu niklu, ale s vy$$im
mnozstvim bismutu (Bi = 0,008 %), coz jednoznacné vylucuje moznost, Ze by §lo o smés
riznych zdrojt nebo recyklaci soudobych archeologickych artefaktd. Proto na ternarnim
diagramu (Obr. 16: 1) hraji klicovou roli prvky Ag, Ni a Bi, jejichZ koncentrace a poméry
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Obr. 16. Binarni a ternarni srovnani poméra As, Sb, Ag, Ni a Bi u materialovych skupin Hradok, Handlova
a Négradmarcal (dataset SAM, Schreiner 2007).

zustavaji pti pyrometalurgickém zpracovani nejstabilnéjsi (Wedepohl 1978). 1 kdyz pole
médi typu Hradok zahrnuje vzorky skupiny Handlova, podobnosti mezi nimi nejsou pre-
kvapivé, nebot oba typy maji spole¢ny pavod (tetraedrit-tennantit). Oblast bod odpovida-
jicich typu Hradok je 1épe vymezena pomérovym biplotem (As/Sb)/(Bi/Sb) (Obr. 16: 2),
ktery se navic systematicky nachdzi pod rozptylem ,handlovskych* artefaktti. Zatimco
vstupnim minerdlem médi typu Handlova byl tennantit (As > Sb > Bi; Obr. 16: 2), u mé&di
typu Hradok (A) slo o tetraedrit (Sb > As a Bi, obvykle As > Bi), a vstupnim minerdlem
médi typu Hradok (B) bohaté na bismut byl annivit (Bi > Sb > As; Siklosi et al. 2022).
Myslenka hledani metalurgickych dilen — jako regionalnich fenomént zaloZenych na
typech artefaktd, nikoli na technologii — byla zakladem typologického piistupu, ktery domi-
noval ve vyzkumu artefaktt celd desetileti (Jockenhovel 2003). Definici materidlové sku-
piny Handlova popsal E. Schubert jiz v roce 1982 pomoci sekeromlatu a doprovodnych
artefaktd z eponymniho depotu Handlova — Na Pstruhéroch a lokalizoval misto produkce
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Obsah stanovenych prvki [%]

Lokalita Pfedmét Reference
Cu | Sn | As | Sb | Ag | Ni | Bi | Pb | Co | Au | Zn | Fe
Beckov (SK) | ndramenice aco_rfa_2259|99,72|.OD| 0,04 |0,09(0,03|LOD|0,12 |LOD| LOD | LOD | LOD | LOD
Beckov (SK) | naramek aco_rfa_2255|99,73|.0OD| 0,05 (0,08 |0,02|LOD|0,12 |LOD| LOD | LOD | LOD | LOD

sekeromlat t.

Beckov (SK) aco_rfa_2253]98,65|LOD | LOD |{0,05|0,01 | LOD{0,02 |LOD | LOD |LOD |LOD |LOD

Szé-Nad.
Hradok (SK) ;pr';gfktypu zNgg’ftmeta" 99,71{0,02| 0,05 | 0,11 |0,02|0,02 | 0,02 | 0,01 |0,002| LOD | 0,01 | 0,03
Krhov (CZ) ;e:sgl’g?t t aco_rfa_2498 99,67 | 0,06 | 0,05 | 0,05|0,01 |0,03 0,03 |LOD| 0,01 |LOD |0,05 | 0,07

Lopenik (CZ) | spirélovity kotou¢ | LOP5 (5843) 99,86 |L.0OD|0,019/0,08 |0,04|LOD |LOD |LOD|LOD |LOD|LOD|LOD

Mnichova
Lehota Il (SK)

Mnichova
Lehota Il (SK)

Mnichova sekera t.
Lehota Il (SK) | Jordanéw

sekeromlat typu

spirala t. Hradok | aco_rfa_2482{99,23|0,21|0,03 [0,06 |LOD|0,02 |LOD|LOD|LOD |LOD|LOD|0,35

brylovity zévések | aco_rfa_2484199,56| 0,12 | 0,01 |0,04|LOD | 0,01 | LOD |LOD | LOD |LOD|0,08 | 0,08

aco_rfa_2486 (99,57 | 0,1 | 0,01 |0,06|0,03]0,02|LOD|LOD| LOD |[LOD |0,07 |0,05

Slavkov (CZ) Peska 2022 99,77 |LOD| 0,05 0,09 (0,04 |LOD|0,05|LOD|LOD |LOD|LOD|LOD

Sz6-Nad.
,Ungarn” gi'é‘_",[l‘;";!a“yp” SAM 12480 |99,85|LOD| 0,06 |0,06 | 0,01 |0,01|0,01 |LOD | LOD |LOD|LOD |LOD
(zsitlz‘)é'Radiga' ;ier';:m’“'a”‘ aco_rfa_244399,70| LOD | 0,07 | 0,11 |0,04| LOD 0,05 | LOD | LOD | 0,01 | LOD | 0,02
Zitné-Radisa | | sekera t aco_rfa_2444|99,89| LOD | 0,01 |0,05|0,03|L0D |0,02|LOD | 0,01 |0,01 |LOD |LOD
(SK) Jordanéw

Tab. 3. Prvkové sloZeni reprezentativnich vzorkG médi typu Hradok.

do oblasti horniho toku feky Nitra (Schubert 1982). Jeho argumentace byla zaloZena na
hodnoceni sloZeni chronologicky vyznamnych typa artefaktd. Z piisné metalurgického hle-
diska vsak 1ze podotknout, Ze z celkového poctu 249 studovanych médénych predméti ze
sttedniho Podunaji bylo z handlovské médi vyrobeno jen 20 (priblizné 8 %) — coZ nazna-
Cuje, Ze tento mistni vyskyt tetraedritu nesehral klicovou roli pfi ziskavani médi v Karpat-
ské kotlin€ a ztstal jen lokdlniho vyznamu.

Pohled na mapu rozsiteni (Obr. 17) médi typu Négradmarcal a Hradok — zapadné
od hlavni koncentrace médi typu Handlova (stfedni Slovensko) — evokuje odlisny geo-
graficky pivod suroviny a typt se sériovym charakterem (brylovité zavésky / dyky typu
Malé Levare), zaznamenanych v souvislosti s hromadnym vyskytem t€Zkych médénych
nastroju v zavéru 5. tisicileti BC (Peska — Ondrkdl v tisku). Absence artefakti z médi typu
Handlova na Povazi spiSe poukazuje na jiné lokaln{ zdroje. Vyskyt médénych predméta
z Sb-dominantni médi typu Négradmarcal (Zachar et al. 2019) se napadné koncentruje
v oblasti mezi fekou Vdh a Morava, proto ptvod rudy vykazuje nejlepsi korelaci s rudnou
oblasti Malych Karpat, bohatou také na antimonit (Bergfest 1953). Je v§ak dileZité pozna-
menat, Ze projekce tohoto seskupeného vyskytu mize byt pfehnana: region Moravy byl
zkouman mnohem intenzivnéji nez zapadni ¢ast Slovenska (Dobes et al. 2019). Vzhle-
dem k nesrovnalostem je nutné toto poznani prohloubit pomoci Gdaji z izotopovych ana-
lyz. Ty by mély umoznit i lepsi zasazeni novych objevi do kontextu prvni stfedoevropské
metalurgie.

Spektrdlni analyzy ziskané metodou ED-XRF potvrzuji, Ze sekeromlat z Krhova ma
nizs{ obsah arzénu a antimonu, neZ by se ocekavalo ve skupiné Handlova. Naopak nékteré
hodnoty pro skupinu Székely-Nadudvar, znamé zastoupenim arzénu (00,15 %) a antimonu
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Obr. 17. Mapa distribuce médi typu Négrddmarcal, Handlova a Hradok béhem casného eneolitu (data-
set SAM, Schreiner 2007).

(0-0,18 %), presné odpovidaji analyzovanému vzorku. Z geologického (surovinového)
hlediska to poukazuje na vyuZiti rud s tetraedritovym podpisem, pravdépodobné téZenych
v severni nebo zdpadni ¢asti Karpatské kotliny, kde se tyto prvky pfirozené vyskytovaly
v nizsich koncentracich (Krause 2003). Porovnani chemického sloZeni sekeromlatu
z Krhova s analyzovanymi vzorky skupiny Székely-Nadudvar tedy odhalilo vysokou mi-
ru podobnosti. Vzdalenosti vypocitané metodou euklidovské metriky ukazuji, Ze Krhov
nejvice odpovida exemplaiim ze zdpadokarpatskych lokalit Beckov (SK) a Slavkov (CZ).
Tyto vzorky maji podobny podil minoritnich prvki, pficemz pomér As/Sb se pohybuje
v rozmezi 1 : 1. Tento artefakt proto neni pouze importem, ale odrazem mistni adaptace
metalurgickych standardt typu Székely-Nadudvar. Odlisna vzdalenost od vzorka z Cisté
médi ze stfednitho Mad'arska (napt. Budapest-Csepel) naznacuje mensi pravdépodobnost,
7e by Krhov vyuZzival stejné rudy, coz vyvraci hypotézu o centralizovaném zpracovini
surovin této skupiny. Krhov tak predstavuje kfiZovatku dvou vyznamnych tradic: globalniho
Siteni skupiny Székely-Nadudvar a lokalni specializace vyroby na zdpadnim Slovensku.
Tato adaptace mohla byt podpotena pritomnosti metalurgickych dilen, které byly schop-
ny zpracovat regiondlni suroviny v souladu s technologickymi normami skupiny Székely-
Nadudvar.

Vyznam

s Xz

Zlomek tylni ¢asti sekeromlatu typu Székely-Nadudvar/Handlova z lokality Krhov-
Pisec¢ny v severni ¢asti Boskovické brazdy je svym zpusobem vyjime¢nym nalezem, jeli-
koz se jedna o hybrid dvou spiiznénych typt ¢asné eneolitickych sekeromlatl. Z pohledu
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typu Handlov4 by se jednalo o prvni ndznak piitomnosti tohoto typu (ne v Cisté formé) na
Moravé. Soucasné by §lo o nejzapadnéjsi distribuci, kterd se postupné posunuje smérem
na zépad (ocekdvat 1ze budouci nalezy z vychodni, resp. stfedni Moravy), nebot i nejnovéj-
$i objevy tohoto typu se koncentruji na pomezi zapadniho a stfedniho Slovenska (Obr. 1).
Sekeromlat z Krhova naleZi do skupiny tzv. t¢Zké médéné industrie z pocatku eneolitu
(spolecné s dalsimi typy sekeromlatu, seker s kiiZovym ostiim a prvni ndlezovou skupinou
plochych seker), jeZ ma genezi nejspise z typu Szendrd nebo Székely-Nadudvar, soudé
podle tfady spole¢nych znak a prechodnych tvari. Diky tvarové i vyzdobné specifikaci
a konec konci i skladbé suroviny (viz vyse) nemusime byt daleko dvahdm o samostat-
ném typu, pro néj viak chybi vice srovnavacich exemplari. Zustdvame proto u interpre-
tace hybridni formy obou vyraznych typu sekeromlatti (Székely-Nadudvar a Handlova).
Ve srovnani s ostatnimi soudobymi typy ptjde snad jen o vice lokalné orientovanou for-
mu sekeromlatu. Jeho datovani do obdobi ¢asného eneolitu (2. horizont médéné industrie
podle Peska 2020), do prostredi ludanické kultury na Slovensku a jordanovské kultury na
Moravé (ca 4300/4200-3900/3800 BC) se zda byt i novymi ndlezy (zejména depoty) a je-
jich doprovodnymi artefakty, potvrzeno.

Traseologickych pozorovani je minimum (od analyzy fragmentu tylu nelze ocekavat
vyrazny posun), a tak lze o jejich vyznamu a vyuziti pouze spekulovat. Znac¢na velikost,
ale zejména hmotnost celych kust (2-3 kg) odrazuje od praktického vyuziti jako néstroje
(k ¢emu vlastné?) a posouva nds spiSe do roviny tvah o ceremonidlnim predmétu coby
insignie moci nebo urcité urovné spolecenské prestiZze a postaveni. S tim mize dobre ko-
respondovat Casta ,,vyzdoba“ v podobé razenych znacek, charakteristicky znak zminénych
typt, ve smyslu honosnych zdobenych brousenych kamennych sekeromlatd salzmiindské
kultury (Jarecki — Moser 2014; Schunke 2013), zdaraziiujici obecné spolecenskou hodno-
tu artefaktu. Na tom nic neméni ani zvolna se objevujici zalomenf tylu (Krhov, Diviaky
nad Nitricou), pasobici spiSe dekorativné (nikoliv ve smyslu zmény praktického vyuziti
predmétu). Diky pocetnému vystupovani v depotech a absenci v hrobovych kontextech
sice nelze pominout moznost formy obchodovatelné komodity nebo ekvivalentu (nebo do-
konce suroviny?), avsak relativné vysoce sofistikovana technologie vyhotoveni hovoi{ ve
prospéch spolecenské insignie.

Zaveér

Detektorovy nélez fragmentu médéného sekeromlatu hybridni spole¢né formy Székely-
Nadudvar/Handlova z lokality Krhov-Pisecny v severni ¢4sti Boskovické brazdy predsta-
vuje tylovou ¢ast za ndsadnim otvorem a jisté novum ve spektru ¢asné eneolitické tézké
industrie. Geneticky lze tuto spise lokalni formu odvozovat ze sekeromlatti typu Szendrd
nebo Székely-Nadudvar, s nimiz sdili fadu spole¢nych znakd, véetné€ typu Handlova.
Dosavadni tendence datovat sekeromlaty typu Handlova aZ do horizontu Balaton II/II —
Baj¢-Retz-Kiepice — Mondsee — Baalberg — mladsi Michelsberg, tedy do starstho ¢i dokonce
sttedniho eneolitu, je tfeba korigovat. VétSina ndlezovych kontextd, napiiklad eponymni
depot Handlov4, doprovazena plochymi sekerami typu Jordanéw, sekeromlaty typu Siria,
zaveésky typu Hradok ¢i malymi brylovitymi zavésky typu Malé Levare, jednoznacné spada
do ¢asného eneolitu (ludanickd a jordanovska kultura) a prokazuje asnéjsi ndstup jak seke-
romlatti typu Handlov4, tak i tetraedritové médi stejného typu (Peska — Ondrkdl v tisku).
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V datovani sekeromlatti typu Székely-Nadudvar do téhoz casového obdobi rozpory
nejsou. V souvislosti s provenienci suroviny zaujme podobnost chemického sloZeni zlom-
ku z Krhova s nové definovanou materidlovou skupinou médi typu Hradok (Peska — On-
drkdl v tisku) se zvySenym obsahem arzénu a antimonu, kterou bude nutno ve srovnini
s dal§imi analyzami sekeromlatd typu Handlova jest€ zkoumat. V jistém smyslu tak pred-
stavuje Krhov kfiZzovatku dvou vyznamnych tradic ve spojeni globdlniho §ifeni skupiny
Székely-Nadudvar s mistni specializaci vyroby na zdpadnim Slovensku, kde bude mit
pouzita surovina nejspise sviij pivod. Nevyluujeme vSak moznost delSiho prezivani se-
keromlatti v ramci regiondlnich technologickych tradic a socidlnich kontexti. Vzhledem
k variabilité depozi¢nich strategii a jejich vztahu k dlouhodobému vyuzivani metalickych
artefaktd je mozné, Ze nékteré exemplaie mohly cirkulovat v rdmci intergenera¢niho pie-
nosu nebo sekundarniho vyuziti i po svém primarnim vyrobnim horizontu. Tato otdzka si
vyZaduje dalsi vyzkum, zejména v souvislosti s funk¢ni analyzou a identifikaci opétovnych
tprav povrchu, které by mohly indikovat prodlouzené pouZivani sekeromlatli i v pozdéjsich
fazich vyvoje metalurgie.

Razené znaky kolem nasadniho otvoru, tak signifikantni pro typ Handlova, nechybi
ani v Krhové. Interpretace osciluje mezi oznacenim vyrobce nebo spise jisté miry prestize
(spolecenské, symbolické), ¢i obchodovatelnosti artefaktu rostouci imérné s po¢tem zna-
k. V kombinaci s vysoce technologicky vyspélou podobou vyroby to mize dopliovat
spoleCenskou roli artefaktu ve smyslu symbolu moci, bohatstvi a spolecenského postaveni
majitele.
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Fragment of an Early Eneolithic copper hammer-axe from Krhov
in Moravia as a representative of the Hradok material group

In 2023, a detector find consisting of a fragment (occipital part up to the hafting hole) of a copper
hammer-axe of the Székely-Nadudvar/Handlov4 hybrid form from the Krhov-Pise¢ny site, located
near the prehistoric hillfort Maly Chlum in the central part of the Boskovice Furrow, was handed
over to the museum in Boskovice. Genetically, this form of hammer-axe is derived from the Szendré
or Székely-Nadudvar types, with which it shares many features. A number of transitional forms exist,
especially with the latter type. A noteworthy novelty is the presence of a broken occiput in the Hand-
lova type, with a direct analogy in the hoard from Mnichova Lehota II (Peska — Ondrkdl in print).
The phenomenon of a broken lateral axis also appears in the KeZmarok, Szendr8, Codor, and Vidra
types, with bending of the entire body in the MezGkeresztes type, and is strongly represented in the
Székely-Néadudvar type. Due to its fragmentary nature, the Krhov specimen is difficult to evaluate
metrically; however, it corresponds to the general observation that the axe-arms of the Handlova
type are slightly longer and more robust than those of the Székely-Nadudvar type (Fig. 6; Fig. 7).
The commonly accepted dating of Handlova-type hammer-axes to the Balaton II/II — Baj¢—Retz—Kre-
pice — Mondsee — Baalberg — Late Michelsberg horizon requires revision. On the basis of the majori-
ty of find contexts, including the eponymous Handlova hoard, where these artefacts occur alongside
Jordanow-type flat axes, Siria-type hammer-axes, Hradok-type pendants, or Malé Levare-type minia-
ture spectacle pendants, they clearly belong to the Early Eneolithic (Ludanice and Jordanéw cultures).
The presence of Handlova-type copper, characterised by arsenic with silver and antimony admix-
ture, further supports an earlier dating, possibly already to the Early Eneolithic or even the Middle
Eneolithic (e.g., Baden culture settlement at Velké Kostol'any). There is virtually no evidence for
a prolonged survival of this type. The dating of the Székely-Nadudvar type is similar and generally
unquestioned. From the perspective of raw material provenance, it is noteworthy that the chemical
composition of the Krhov fragment corresponds to the newly defined Hradok-type material group
(PeSka — Ondrkdl in print), characterised by elevated arsenic and antimony content. Further com-
parative analyses with other Handlova-type hammer-axes will be necessary. Use wear analysis did
not yield fundamentally new results, yet it confirmed that the damage (breakage) to the hammer-axe
is of prehistoric origin. The differing thickness of the impressions around the hafting hole appears to
be intentional. Significant ‘decoration’ in the form of embossed marks is also present on the Krhov
specimen. The interpretation of these signs oscillates between being a maker’s mark and a symbol
of prestige, whether social or symbolic. It is also possible that the number of such marks increased
the market value of the artefact. In combination with the highly advanced manufacturing technique,
these elements suggest that such hammer-axes may have served as symbols of power, wealth, and
social status.
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TOPICAL REVIEW - TEMATICKA SYNTEZA

State of research on early medieval strongholds
in Western Greater Poland

Stav vyzkumu rané stfedovékych hradist v zapadnim Velkopolsku

Jagoda Mizerka-Urbaniak

The study reviews the current state of research on early medieval strongholds in Western Greater Poland,
a region in which roughly 30 such sites are known. Built in the older phases of the Early Middle Ages,
they precede the formation of the state of the first Piasts, which took place from the second half of the
10th century. The strongholds display considerable diversity in terms of physical features and probably
also in their chronology and function. The northwestern part of Greater Poland, however, has been studied
to a limited and rather selective degree. The preliminary analysis of local strongholds presented in this
paper indicates significant research potential, particularly given their good state of preservation. Key
questions concern the chronological variability of the sites, their functions, and the role they played with-
in micro-regional settlement networks. Ultimately, these investigations may shed light on the social and
political dynamics underlying the origin, functioning, and decline of the strongholds.

strongholds — Early Middle Ages — Greater Poland — pre-state period — tribal period — Tornow-Klenica

Tato studie prindsi prehled soucasného stavu vyzkumu rané stredovékych hradist v zapadnim Velkopolsku.
Vtéto oblasti je znamo asi 30 takovych lokalit. Byly postaveny ve starSich fazich raného stredovéku a pred-
chdzeji tak vznik stdtu prvnich Piastovcii, k némuz doslo v druhé poloviné 10. stoleti. Hradisté se vyzna-
Cuji znacnou rozmanitosti, pokud jde o jejich fyzické atributy a pravdépodobné také chronologii i funkci.
Severozdpadni st Velkopolska vSak byla studovdna pouze v omezené mire a spise selektivné. Predbézind
analyza mistnich hradist prezentovand v tomto clanku naznacuje vyznamny vyzkumny potencidl, zejména
vzhledem k jejich dobrému stavu zachovdni. Klicové otdzky se tykaji chronologické variability lokalit,
Jejich funkci a role, kterou hraly v mikroregiondlnich sidelnich sitich. Tyto vyzkumy mohou nakonec osvétlit
socidlnit a politickou dynamiku, kterd stdla za vznikem, fungovanim a iipadkem hradist.

hradisté — rany stfedovék — Velkopolsko — predstatni obdobi — kmenové obdobi — Tornow-Klenica

Introduction

The territory of Western Greater Poland, where the fortified settlements described in this
article are located, is bounded by the Warta River to the north and east, and the Obra
River to the west and south. Through its centre run smaller tributaries: the Sama, the
Samica, the Mogilnica, the Ostroroga, the Wirynka, the Czarna Woda, and the Kamionka
rivers, which outlined movement arteries in the Early Middle Ages facilitating the flow
of ideas, people, and products of material culture (Pawlak 2021, 115). During phase B
(c. 600/650-850/900 AD), C (c. 850/900-950 AD), and D (c. 900-950/960 AD) of the
Polish chronology of the Early Middle Ages (after Dzieduszycki 1990), numerous forti-
fied settlements were built in this area, varying in terms of the morphology of the terrain
on which they were erected, as well as in their dimensions, the fortification construction

https://doi.org/10.35686/AR.2025.280
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Fig. 1. Location of strongholds from the earlier phases of the Early Middle Ages in Western Greater Poland.
1 — Dabréwka; 2 — Glinno; 3 — Pawtowice; 4 — Kasinowo-Baboréwko; 5 — Rudki; 6 — Jastrowo-Ostrolesie;
7 — Ostrorég; 8 — Pierwoszewo; 9 — Wréblewo; 10 — Nojewo; 11 — Ryzyn; 12 — Aleksandrowo; 13 — Muchocin;
14 — Pszczew; 15 — Pszczew, Katherine Peninsul; 16 — Linie-Wymyslanka; 17 — Grorisko-Komorowo; 18 —
Brodki; 19 — Niewierz, dis. Szamotuty; 20 — Wilczyna-Mftynkowo, dis. Szamotuty; 21 — Sedzinko-Zalesie;
22 — Brzoza; 23 — Dakowy Mokre; 24 — Nowa Wies-Krgplewo; 25 — Kamieniec; 26 — Trzcinica; 27 — Karna
(data from geoportal.gov.pl, based on Pawlak 2021; Michalski et al. 2016)

techniques and, finally, the very way in which they were used. It can be said with a high
degree of certainty that they are also differentiated by the presumed reasons for their
downfall. Both chronological and geographical aspects were of great importance. They
determined the development and affiliation to specific communities in the pre-state peri-
od (until the end of the first half of the 10th century),' and then their position within the
newly forming Piast state (from the second half of the 10th century). In total, Western
Greater Poland has 27 fortified settlements dating to the older phases of the Early Middle
Ages and several sites that are known only from archival records, but their chronology or
stronghold character are sufficiently established (Fig. I; Tab. I).

This text aims to describe the history of research at the fortified settlements located in
Western Greater Poland. It focuses on excavations carried out to date along with inventories
and other results obtained during these campaigns. The text is supplemented by a dataset

! The tribal period in Poland is defined as the earlier phases of the Early Middle Ages. The twilight of the tribal
period in Greater Poland was associated with the formation of the Piast state.
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Number on the map Name of site Chronology (phase)
1 Dabréwka, dis. Poznan B/C
2 Glinno, dis. Poznan
3 Pawtowice, dis. Poznan C
4 Kasinowo-Baboréwko, dis. Szamotuty B/C
5 Rudki, dis. Szamotuty B/C
6 Jastrowo-Ostrolesie, dis. Szamotuty C
7 Ostrorég, dis. Szamotuty C
8 Pierwoszewo, dis. Szamotuty C
9 Wréblewo, dis. Szamotuty C/D
10 Nojewo, dis. Szamotuty B/C?
M Ryzyn, dis. Miedzychéd B/C
12 Aleksandrowo, Bielsko, dis.Miedzychéd B/C
13 Muchocin, dis. Miedzychéd B/C
14 Pszczew, dis. Miedzyrzecz B/C-D
15 Pszczew, Penisula Katarzyna, dis. Miedzyrzecz C-E
16 Wymyslanka (Linie 3), dis. Nowy Tomys| Early Middle Ages
17 Gronisko-Komorowo, dis. Nowy Tomys| B/C
18 Brédki, dis. Nowy Tomysl B/C
19 Niewierz, dis. Szamotuty B/C-D
20 Wilczyna-Mtynkowo, dis. Szamotuty B/C
21 Sedzinko-Zalesie, dis. Szamotuty B/C
22 Brzoza, dis. Szamotuty B/C
23 Dakowy Mokre, dis. Nowy Tomysl| B/C
24 Wielka Wies-Kraplewo, dis. Poznan B/C
25 Kamieniec, dis. Grodzisk B
26 Trzcinica, dis. Kepno B/C
27 Karna, dis. Wolsztyn C-E

Tab. 1. List of early medieval strongholds in Western Greater Poland.

overviewing the most important information about the strongholds, as well as figures with
excerpts from archival maps, LIDAR imagery, and aerial photographs (Online Supplemen-
tary Material I).

History and methods of research

The distinctive form of the strongholds, rising prominently from the lowland landscape,
has meant that they have attracted scholarly interest for more than 150 years. The first
inventories and descriptions date back to the 19th century. The first archaeological asso-
ciation to engage in their research was the Society of Collectors of National Antiquities
(Towarzystwo Zbieraczéw Starozytnosci Krajowych) in 1841, whose statutory aims in-
cluded the inventory and care of ‘strongholds, mounds, ramparts, pre-Christian cemeteries,
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Fig. 2. Destruction at selected strongholds. A — Dakowy Mokre (October 2018); B — Grorisko-Komorowo
(August 2020); C — Niewierz (August 2020); D — Linie-Wymyslanka (September 2012); E— Kgsinowo-Babo-
réwko (October 2024) (data from Google Earth).

graves, and ruined old castles’. Among the sites visited and described were the fortified
settlements in Niewierz, S¢dzinko-Zalesie, Wilczyna-Mtynkowo, Brzoza, Kasinowo-Ba-
boréwko, Rudki, and Jastowo-Ostrolesie (Szamotuty County) (Kierski 1867, 221-224).
About three decades later, the sites were visited by two German researchers, Wilhelm
Schwartz and Rudolf Virchow, who made quite thorough descriptions that are at present
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archived in the Archaeological Museum in Poznan. In addition, Schwartz and Virchow
collected archaeological material from the surface of the fortified settlements, mainly ce-
ramics, animal bones, and other artefacts such as knives or spindle whorls, which are now
stored in the same museum.

Parallel to the professional activities described above, amateur examinations were car-
ried out, consisting of digging within the area of strongholds either to satisfy curiosity and
collect artefacts or to obtain building material. For these reasons, earth and stones were
taken from the rampart flanking the stronghold in Dakowy Mokre (Nowy Tomysl County)
to be used in the construction of a road to nearby UScigcice. The fortified settlement at
Dakowy was particularly unlucky. In addition to levelling the ramparts (Fig. 2: A; Fig. 4: A),
quite regular earthworks have been carried out there for several years — both on the ram-
parts and inside the enclosed area, during which numerous artefacts were excavated. The
archaeological material deposited at the Archaeological Museum in Poznar testifies to the
fact that the so-called ‘bulk finds’, i.e. unornamented or fragmented pottery and animal
bones, were not collected, as only specific and the ‘most valuable’ artefacts such as bone
awls, spindle whorls, a barbed bead, and iron knives were selected (Kaczmarek et al. 2013,
199-245). In turn, the ramparts of the Gronisko-Komorowo stronghold (Nowy Tomysl
County) had probably been used at the end of the 19th century to fill in the ditches in
a nearby field, as a result of which half of their original perimeter was destroyed (Fig. 2: B;
Fig. 4: B). Soil from part of the ramparts at Kamieniec (Grodzisk County) served a simi-
lar purpose and was most likely used to fill in the rather deep ponds established in the
early 19th century outside of the stronghold (Mizerka — Krasnodebski 2025, 150-151).
The heavy devastation of the site had already begun in the Middle Ages when the north-
ern part of the ramparts, which had basically been a pile of accumulated building materi-
al requiring relatively little work, were re-used for the erection of a motte-type stronghold
(Fig. 3: D; Fig. 4: B). For a different reason, part of the embankment at Niewierz (Szamo-
tuty County) was ploughed away. There was no demand for earth or stones here; instead,
it had been caused by the desire to enlarge the arable area (Kowalenko 1938, 1). As a result,
the well-preserved rampart with a visible gate entrance in the southeastern part was wid-
ened and destroyed, creating an entrance with a width of about 25 (Fig. 2: C; Fig. 4: C).
Probably for similar reasons, the fortified settlements in Linie-Wymy$lanka (Nowy Tomysl
County), Dabréwka (Poznan County), and Kasinowo-Baboréwko (Szamotuty County) dis-
appeared from the landscape.

In such cases, archival descriptions or cartographic sources become invaluable and
made it possible to search for the exact location or learn about the physical features of the
strongholds. Some of the older cartographic sources date back to the 19th century and
provide valuable data, especially because the Greater Poland area was subjected to inten-
sive economic and industrial works, including land reclamation, which implied significant
landscape transformation, contributing to the destruction of archaeological sites (Hilde-
brandt-Radke — Przybycin 2011, 324; Mizerka 2021, 173—-176). An excellent example is
the aforementioned fortified settlement at Linie-Wymys$lanka, shown on the Me@tichblatt

2 This is evidenced by the descriptions from Virchow and Schwartz as well as the results of geophysical prospecting
(Mizerka — Ryndziewicz in press).
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Fig. 3. Strongholds on historical maps. A — Linie-Wymyslanka (Messtichblatt map 3562 from 1893);
B — Grorisko-Komorowo (Messtichblatt map 3563 from 1893); C — Grorisko-Komorowo (KDR map from
1898); D — Kamieniec (Messtichblatt map 2129 from 1890); E— Rudki (Messtichblatt map 3464 from 1892);
F — Kasinowo-Baboréwko (Messtichblatt map 3465 from 1892) (Data from https://igrek.amzp.pl/).

map of 1892, which at the time appeared to have been preserved in excellent condition
(Fig. 3: A). Interestingly, the stronghold at Grorisko-Komorowo, about 4.5 km away, al-
ready had visible damage to the rampart, yet it was the one that managed to preserve its
terrain form to the present day. The fortified settlement at Linie-WymyS§lanka must have
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suffered fairly rapid or systematic devastation, as it has been levelled to the ground. In the
late 1970s, it proved difficult to locate in the field® (Kurnatowska — Losiriska 1985, 84).
Identification occurred based on the small amount of archaeological material discovered
in two test trenches (Minta-Tworzowska 1985, 120). Final confirmation of its location was
provided by vegetation features visible in contemporary aerial photographs (Fig. 2: D).

Maps are also a valuable source of information on the progress and chronological se-
quence of destruction at a given site. This was the case with the aforementioned fortified
settlement at Grofisko-Komorowo. On the Meftichblatt map 1:25 000 drawn in 1891 and
published in 1893 (Archiwum Map Wojskowego Institutu Geograficznego 1919—1939,
‘Neustadt’ sheet, map emblem 3563), it is depicted as an oval structure with completely
preserved ramparts (Fig. 3: B). At that time, the stronghold was located in an area over-
grown by a mixed forest, which covered c. 6 km? and was bounded on the south by the
Mogilnica River and on the east by a road leading from Jakubowo to Turowo. The nearest
buildings were located about 650 m north of the site and a kilometre south, in the vicinity
of the Buchberg Grange. The stronghold was therefore protected from being converted
into arable land. This situation changed rapidly a few years later, as shown on the 1898
Karte des Deutschen Reiches 1:100 000 (David Rumsey Map Collection, sheet 299.1.
‘Tirschtiegel’, Karte des Deutschen Reiches; Fig. 3: C), where the site appears on a defor-
ested meadow and the woodland area resembles its present state, with only a small patch
to the south-west of the stronghold covered by trees. The distance to the nearest buildings
remains similar, but the density of houses changed, which is particularly evident on the
south side, where the Grorisko Grange is located, and on the north side, where the village of
Komorowo was developing at that time. On this map, the fortified settlement had already
had its ramparts breached from the south-east, but the entire northern and north-eastern
sections are still preserved. The initial phase of its degradation appears to have been cap-
tured.

More complicated processes shaped the remnants of a stronghold from the older phas-
es of the Early Middle Ages at Dabréwka, which was also accompanied by a younger ring
stronghold from the 13th to 14th century. Even though the early medieval stronghold had
been levelled, most likely in the second half of the 19th or early 20th century, both forti-
fied sites were marked on maps published until 1940 (Pawlak — Pawlak 2019a, 21-24).
As a result of discrepancies in identification and descriptions between the mentioned sites,
archaeological literature ceased to feature the former tribal-period stronghold, despite a solid
information basis (cartographic sources, accurate descriptions, inventories). This state of
affairs has been changed by a contemporary aerial photograph, which re-introduced the site
to the scholarly discourse.

However, not all fortified settlements were displayed on the Meftichblatt maps.* There
were probably various reasons behind this, such as the earlier degradation of stronghold

3 Linie, site 3. ‘Between Linie and Wymyslanka, 1.5 km from Linie, 40 m north of Wymyslanka, on the right bank
of the river flowing through the adjacent meadows — a round, concave stronghold with a rampart destroyed from
the south, from the side of the meadow and the river. 50 m in diameter’.

4 I refer to the MeBtichblatt maps because they show most of the known strongholds. For example, the map by
G. D. Reymann from 1846 shows a small number of them, including those at Dabréwka, Rudki, Jastrowie-Ostro-
lesie, and Brzoza. Available at: www.wbc.poznan.pl/dlibra/doccontent?id=433176 [accessed 07-02-2023].
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Fig. 4. Visualisations of Digital Terrain Model data. A — Dakowy Mokre; B — Kamieniec; C — Niewierz;
D — Wielka Wies-Kraplewo; E — Nojewo; F — Pierwoszewo; G — Brédki; H — Aleksandrowo/Bielsko (data
from geoportal.gov.pl).
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remains or the accessibility of the sites, which may have kept them outside the awareness
of local inhabitants or amateur archaeologists. Thus, old maps do not show strongholds
from Pawtowice (Poznan County), Kraplewo-Wielka Wie§ (Poznaii County; Fig. 4: D),
or Nojewo (Szamotuty County; Fig. 4: E). While the identification in the field is not a prob-
lem for the latter two sites, the existence of a map would verify the presumed location in
the case of the completely levelled fortified settlement at Pawtowice. Such verification
would also have implications for the chronology. The existing dating is based on the ceram-
ic material collected from the surface, which may, however, originate mostly from settle-
ment located near the stronghold (Pawlak — Pawlak 2019c, 662).

The issue of strongholds was eagerly taken up by researchers. Western Greater Poland
sites were included by Jan Nepomucen Sadowski in his work ‘Wykaz zabytkéw prehisto-
rycznych na ziemiach polskich I: Porzecza Warty i Baryczy’ (Sadowski 1877), Robert Behl
in ‘Die vorgeschichtlichen Rundwille im 6stlischen Deutschland’ (Behla 1889), Gregor
Snowadzki in his article ‘Die vorgeschichtlichen Burgwiille der Provinz Posen’ (Snowa-
dzki 1909), and finally by Oscar Schummacher, synthesising previous inventories of for-
tified settlements in ‘Die Burgwille in der fritheren preussischen Provinz Posen’ (Schum-
macher 1924). The first half of the 20th century also saw the publication of two works, still
occupying an important place in archaeological literature, by Dylik (1936) and Kowalenko
(1938), which were of a synthesising character and collected all the strongholds known at
the time. The difficult task of collecting, publishing, and initially establishing the chro-
nology of all known sites, including early medieval strongholds from Greater Poland was
undertaken by Witold Hensel with co-authors Zofia Kurnatowska and Alina Losiiska in
seven volumes of ‘Studia i Materiaty do osadnictwa Wielkopolski wczesnohistorycznej’
(Hensel 1950, 1953; 1959; Hensel — Hilczer-Kurnatowska 1972; 1980, 1987; Hensel et al.
1995). Subsequently, in the process of the verification campaign carried out in 1970-1980
and 1990, Kurnatowska and Losifiska, together with other researchers, subjected all the
strongholds known at that time to test-trench research (Kurnatowska — Losiriska 1985, 56,
82-83). The so-called micro trenching method usually involved the excavation of several
small trenches with an area of approximately 0.3 m? to identify the stratigraphy and obtain
dating materials (Kirschke — Prinke 1995, 9), often making use of existing exposed areas
at the strongholds, such as tree uproots, animal pits, slopes, etc. Information obtained in this
way supplemented the Studies and Materials for Early Medieval Settlement, representing
a catalogue unique in Poland (Hensel et al. 1995).

The described period around the turn of the third millennium was full of numerous
archaeological initiatives, including excavations.’ One such project was an extensive ver-
ification of the Lusatian culture settlement that the stronghold at Dakowy Mokre was then
considered to be. The excavation season in 1974 allowed for the verification of the earlier
hypothesis and the establishment of its new early medieval chronology (Smigielski 1974;
1975). As a result of the uncovering of quite a large area — about 140 m? in the circumfer-
ence of the levelled rampart, the area adjacent to the rampart, and the central part of the
bailey — this stronghold was for a long time one of the best examined in the western zone.

3 The text does not include information on the verification-test trench research conducted by Z. Kurnatowska
and A. Losiriska. This information can be found in Online Supplementary Material 1.
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Fig. 5. Visualisations of Digital Terrain Model data. A — Rudki; B — Jastrowo-Ostrolesie; C — Ostrorég;
D — Rudki-Lipnica; E — Sedzinko-Zalesie; F — Brzoza; G — Kasinowo-Baboréwko; H — Wilczyna-Mtynkowo
(data from geoportal.gov.pl).
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Regrettably, the results of this research have not yet been published. Destroyed elements
of the rampart construction, such as wooden beams, stone cobbles, a fascine base, as well
as the road adjacent to the rampart, hearths, and a sunken feature of a presumed dwelling
and storage function, were discovered (Mizerka 2024). The excavation revealed an assem-
blage of about two thousand fragments of pottery and animal bones, as well as objects of
daily use (knives, spindle whorls, bone objects, nails), indicating intensive use of the set-
tlement from the late 8th to the late 9th century (Mizerka 2024, 203-204).

Using the method of borehole drilling and small test trenches in the baileys, two heav-
ily damaged areas were recognised in 1982 at Pierwoszewo (Fig. 4: F) and Wréblewo
(Szamotuty County). Information was obtained on the structure and layer thickness along
and an assemblage of archaeological material was retrieved: a small amount of pottery
from Pierwoszewo and large amounts of ceramics and burnt clay finds from Wréblewo
(Cnotliwy 1990, 188—193, 229-236). In 1985, a team from the Adam Mickiewicz Univer-
sity established one test trench in the northern part of the bailey of the Brédki stronghold
(Nowy Tomysl County; Fig. 4: G). At the time, three hearths with stone cobbles and burnt
material were discovered, two of which contained sparse early medieval ceramic finds.
That same year, the fortified settlement at Kasinowo-Baboréwko (Szamotuty County),
which had already been heavily devastated (Fig. 2: E), was also investigated. Borehole
drilling was used to identify its location and to estimate its original size (Kurnatowska —
Losiriska 1985, 78-85).

About a dozen years later, a project was launched to learn more about early medieval
strongholds in the Szamotuty area (Pietrzak 2003). It surveyed four sites: Rudki (Fig. 5: A) —
6 m? trench in the eastern part of the bailey; Jastrowo-Ostrolesie (Fig. 5: B) — 65 m? in
total excavated including the southern and northern parts of the bailey and the area along
the whole length of the entrance; Ostrordg (Fig. 5: C) — 20 m? trench within the ramparts;
and Kasinowo-Baborowko, where, as it later turned out, the excavation did not cover the
area of the stronghold but only the adjacent settlement. Rich assemblages of artefacts were
retrieved from the first two of the aforementioned sites, allowing the previous chronology
and relationship between them to be sustained. Namely, the site in Rudki was founded
earlier, as evidenced by the greater quantity of entirely hand-made pottery. In Jastrowo,
the remains of a wooden feature (dwelling?) were identified, as was a pit thought to be the
remains of a sunken-floor house (Pietrzak 2003, 56). On the other hand, the plan to survey
the stronghold at Kasinowo-Baboréwko failed. Only an early medieval settlement from
phase C was identified at the site, while recognition of the stronghold was hampered by
heavy damage and accumulations visible in the field that gave a false impression of the
existence of destroyed ramparts. Alina L.osinska recognised the aforementioned accumu-
lations as remains of embankments on the basis of her own research carried out in 1986.
A series of boreholes on the elevation showed the existence of cultural layers with early
medieval material. The stronghold at Ostrordég had also been heavily damaged and trans-
formed. It was first explored in the 1960s by Janusz Lopata while excavating a medieval
castle at the same location. During the subsequent research in 1997, a trench on the south-
eastern slope revealed, at a depth of 2.5 m from the top of the hill, a one-metre-thick se-
quence of layers associated with an early medieval rampart. The ceramic material collect-
ed during both excavations indicates the use of the stronghold in phase C (Lopata 1962,
333-337; Pietrzak 2003, 65-66).
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In recent years, the research has followed the new conservation doctrine that severely
restricts excavating, and thus there has been virtually no field research on strongholds in
Western Greater Poland, with a single exception. The stronghold, or rather the entire set-
tlement complex at Dabréwka, remains unique in terms of its scale of archaeological re-
search. It consists of a stronghold with a fortified craft settlement and numerous adjacent
hamlets. Geophysical surveys and excavations on part of the bailey, the fortifications, and
parts of the settlements around the stronghold provided a great number of finds and infor-
mation (Pawlak — Pawlak 2019b; Pawlak et al. 2024). Research became possible due to
the unfavourable circumstances of finding the stronghold related to the progressing mod-
ern development of the neighbouring area. As a result of research of a different character,
a total area of 20 ares was subjected to study, leading to the identification of structures in
the bailey, vestiges of the ramparts, the moat, and the northern forefield of the stronghold
(Pawlak — Pawlak 2019b, 59-60). The information obtained is an invaluable source of
knowledge regarding, among other issues, how the stronghold was constructed, its two-
phase use, and interregional contacts reflected in the archaeological material. The assem-
blage of artefacts, including almost 11,000 vessels, has become a comparative basis for
the material from Western Greater Poland.

The current state of research

At present, there are 27 sites in Western Greater Poland whose stronghold character and
early medieval chronology are beyond doubt (Tab. I; Online Supplementary Material I).
They vary mainly in terms of size. The assemblage includes strongholds with very little
usable space, where the area of the ‘acropolis‘ (maidan) is up to 0.05 ha (e.g. Brédki,
Wilczyna-Mtynkowo), small ones with standardised dimensions fitting the definition of
a Tornow-Klenica type stronghold,® the area of the maidan up to 0.25 ha (e.g. Grofisko-
Komorowo, Niewierz, Jastrowo-Ostrolesie), and fortified settlements covering large areas,
the maidan from 0.25 ha to 0.7 ha (Dakowy Mokre, Dabrowka, Brzoza, and Rudki, Pawto-
wice). In addition, they are differentiated by other attributes, such as location in relation
to the morphology of the terrain (the vast majority were founded in valleys) or construc-
tion, such as the height of the ramparts or the presence of additional structures (e.g. sup-
plementary ditches and ramparts around the strongholds or their baileys).” he excavation
confirmed that a ditch, probably accompanied by a rampart, surrounded the settlement at
Dabrowka. A similar ditch surrounds a circular stronghold in Niewierz. Also, in the forested
south-eastern section surrounding the site at Sedzinko-Zalesie, a ditch accompanied by
a low rampart is visible. Ditches surrounding settlements preceding the establishment of the
stronghold or associated with strongholds were discovered in the Chetmno-Dobrzyi Land

6 Strongholds of the Tornow-Klenica type are small structures not exceeding 0.5 hectares, located mainly in river
valleys, which were used in the late 9th and early 10th century (Dulinicz 1994; Tietz 2017, 101)

7 This verification would also have an impact on the chronology of the stronghold in Pawtowice. The current
chronology was established on the basis of pottery collected from the surface, with Ewa and Pawet Pawlak indi-
cating that it came mainly from the settlement near the stronghold (Pawlak — Pawlak 2019c, 662).
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(Chudziak 1990; Kowalewski 1997), as well as in Grzybowo in Wielopolska, which is
already associated with the period of the Piast dynasty (Bogacki 2021). A ditch surrounding
the settlement is also known from Lubrza (Swiebodzin County), where it is dated to the
period from the end of the 9th to the mid-10th century (Tabaka — Zamelska-Monczak 2011).

Strongholds of questionable character or chronology

In addition to the sites with well-established chronological and functional bases, there
is a group which, with the current state of research, cannot be classified as strongholds either
because of the uncertainty of their factual occurrence or uncertain dating. Among others,
we are discussing the site at Chorzemin (Wolsztyn County), which has been included in the
early medieval network of strongholds by Pawlak (2021, fig. 1). The site is now levelled,
while archival information indicates that it was a motte-type stronghold that should be
associated with the later phases of the Early Middle Ages. The KEZA record card® refers to
a nearby stronghold in Powodowo (Wolsztyn County). Here, we are also confronted with
uncertainty and possibly a conical stronghold construction. The existence of a stronghold
in Konojad (Grodzisk County) remains enigmatic as well. Information that it was to have
existed between the Mogilnica River and the railway tracks was found in the work of
W. Kowalenko, who, in turn, referred to the verification carried out by Zygmunt Zakrzewski.
The latter stated the presence of a ring-shaped stronghold, which had certainly not existed
in the landscape in 1938. It was not depicted on the Mef3tichblatt maps, but the sketches of
the destroyed stronghold that exist in the collection indicate its presence. Surface surveys
and test trenches carried out in the area in 1983 yielded negative results. An aerial photo-
graph published in 2021 provided a new impetus to address this issue. The vegetation mark-
ers visible approximately 200 m to the north of the original location of the former strong-
hold were arranged in a fairly regular circle (Pawlak 2021, fig. 4). A field verification was
carried out in 2024, but it did not reveal archaeological material on the surface and the
analysis of archival aerial photographs did not highlight a circular structure. The presence
of the presumed stronghold requires further verification, as well as the consideration of
other hypotheses: perhaps it is a paleochannel of the Mogilnica River, which flows near-
by. The last stronghold, Zielona Chojna (Migdzych6d County), is located less than 600 m
north-west of the stronghold in Aleksandrowo/Bielsko (Migdzychdéd County) and occu-
pies a natural elevation just above the Warta River. It is only partially preserved because,
among other things, it was cut through by a military trench. The preserved fragment does
not allow reconstruction of its original shape. Ceramic and flint artefacts recovered during
test trenching and borehole drilling indicate that it is likely associated with the Lusatian
culture.

The second sub-group of the dataset consists of fortified settlements with an uncertain
dating. Based on the current state of research, including them in the network of early
medieval strongholds would be a mistake (Michalski et al. 2016, tab. 1; Pawlak 2021,
fig. 1). The first of these is located at the north-western part of the studied area, in Kolno

8 Record Card of the Archaeological Monument (Karta ewidencyjna zabytku archeologicznego or KEZA), which
should cover every known archaeological site in Poland.
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(Migdzychdéd County). Although it is considered an early medieval site (Michalski et al.
2016, 220), the KEZA card states otherwise, presuming a late medieval chronology. The
lack of ceramic material from the surface (only charcoal and daub fragments have been
uncovered) does not provide the basis for determining the early medieval chronology of the
stronghold and instead indicates a younger dating. The shape, dimensions, and location of
the Kolno stronghold should be left out of the discussion for now, as the state of research
in Western Greater Poland does not allow for an unequivocal categorisation based on these
determinants. Due to its small dimensions and upland location, the stronghold in Kolno
could be regarded as a motte-type stronghold. At the same time, the strongholds in Glinno
or Wilczyna-Mtynkowo with a fairly certain early medieval chronology may be analogous.

Two valley strongholds by the Samica River in Objezierze (Oborniki County) and Obr-
zycko (Szamotuty County) face a similar problem. The existence of the first — albeit heavi-
ly damaged — is beyond doubt, while its chronology is highly questionable. The artefacts
found during surface surveys permitted the conclusion that it is a Lusatian culture strong-
hold that was reused in the Late Middle Ages. The site at Obrzycko, on the other hand,
offers a more complicated situation, as its presence is established based on an archival but
rather enigmatic reference. It does not contain a precise description regarding, among other
things, the ramparts. What is known is that vessel fragments, dated to phases B/C, have been
found on one of the hills above the Warta River, while a motte-type stronghold exists near-
by. In conclusion, there is currently no evidence of a fortified settlement from the older
phases of the Early Middle Ages.

The Rudki/Lipnica site is another stronghold neither listed in the Register of Archae-
ological Sites nor included in the catalogues to date and is still waiting for its chronology
to be verified. It is located near the strongholds in Rudki and Jastrowo-Ostrolesie and was
mentioned in the oldest inventory sources, but it was later forgotten and not encountered
during subsequent verifications. It appears as a rather distinct small rectangular structure
of 38 x 31 m with ramparts that are approximately 2.5 m high (Fig. 5: D). Although the
size as well as the visibility of the site on LIDAR imaging may indicate its later chronology,
it should not be forgotten that the phase C stronghold in Jastrowo-Ostrolesie is character-
ised by similar features. The Rudki/Lipnica site requires field verification and, regardless
of the adopted chronology, also needs to be placed under conservation protection.

A separate problem is the location of the stronghold in Kasinowo-Baboréwko. Previous
research showed the existence of early medieval layers with numerous artefacts in a place
resembling a devastated rampart. Still, the research concluded that the stronghold must be
located on the neighbouring western acclivity (Pietrzak 2003, 64). LIDAR visualisation,
however, indicates the existence of a circular ditch, approximately 70 m south of the sur-
veyed elevation (Fig. 5: G). The feature mentioned above is about 6—7 m wide and marks
out a space about 110 m in diameter. It is not preserved along its entire perimeter but only
in the northwestern and eastern parts. The anthropogenic character of the ditch is mostly
unquestioned due to its regular shape, while the potential fortification at Kasinowo requires
further research.

Strongholds in enclaves

Strongholds that occur in enclaves with a chronological distinction are also notewor-
thy and the sites in Sedzinko-Zalesie, Niewierz, Brzoza, Brédki, and Wilczyna-Mtynkowo
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should now be regarded as such (Fig. I: 21, 19, 22, 18, 20; Tab. 1). Ceramics collected
from the surface or derived from verification excavations have made it possible to assign
them to a single chronological horizon within phases B—C. It should be noted that this is
a rather long period of about 200 years, and the current possibilities of dating ceramic ma-
terial do not permit a narrowing of this range.

A cursory look at the group of listed strongholds shows that they have varied physical
characteristics. The sites at Brzoza and S¢dzinko-Zalesie are the largest, distinguished by
their diameter of about 100 m. Moreover, the latter stands out for its still impressive ram-
parts that are around 4 m in height and are surrounded by a deep moat (Fig. 5: E, F).
Topographically speaking, completely different locations were chosen for the foundation
of sites similar in terms of size. The stronghold in Brzoza was located on a high natural
elevation, away from the river or wetlands, while S¢dzinko was built in a wetland area; it
was connected with the Mogilnica River, which flows approximately 500 m to the west.
The stronghold at Niewierz is similar in that it is located in a valley near watercourses.
However, it has lower ramparts and a smaller interior diameter, bringing it closer to the
definition of so-called Tornow-Klenica-type fortified settlements. On the other hand, the
very small stronghold in Brédki with a diameter of 40 m resembles a later site, although
a few potsherds recovered from two hearths with no signs of damage (Minta-Tworzowska
1985, 110-113), seem to date the site to the earlier phases of the Early Middle Ages. The
stronghold at Wilczyna-Mtynkowo (Fig. 5: H), on the other hand, has a unique location.
It was founded on a natural elevation of about 100 m above sea level, which had probably
been levelled at the top and surrounded by low ramparts (Schummacher 1924, 51). The
small space of the ‘bailey’ now has limited accessibility, as it is located on private property,
fenced, and overgrown with dense coniferous forest, but the cobblestones visible during
the visit by Schwartz and Virchow, together with the traces of heavy burning and the unu-
sual location, led them to describe the site as a cult stronghold (Schwartz 1880, 3). With
its upland location and relatively small size, this site resembles two other strongholds in
Glinno (Poznari County) and Kraplewo-Nowa Wie$ (Poznari County; Fig. 4: D). They all
differ in shape, but perhaps the pentagonal outline of Kraplewo-Nowa Wies is the result
of the better state of preservation compared to the others. The different shapes may also
be due to the way in which the individual morphological features of the elevations were
used.

In their study of the stronghold at Dabréwka, Ewa and Pawet Pawlak separated a group
including the sites in Glinno, Kraplewo-Nowa Wies$, Pawlowice, and Brzoza, which, due
to its location, fit into the two described enclaves (Pawlak — Pawlak 2019c¢, 663-664).
They pointed to the large strongholds at Pawtowice, Brzoza, and Dabréwka located in-
side the enclave and two more analogous upland strongholds flanking them. The authors
explain that these sites might have had a type of cooperation at some stage, perhaps to
achieve common political and economic goals.

Strongholds in pairs

Studies conducted on the stronghold network in Western Pomerania have revealed the
phenomenon of strongholds in pairs. They have been recorded, e.g. in Zétte (Drawsko
County), Radacz (Szczecin County), and Bobigcino (Bytéw County). Archaeological finds
prove that they functioned, at least for a certain period, simultaneously. The occurrence
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of pairs of strongholds on a small area is an important premise for considering their func-
tion and role (Chudziak et al. 2009, 122-126; Chudziak 2014, 27-28). This phenomenon
is also clear in Western Greater Poland, where two almost identical sites are located in the
Sierakéw Landscape Park west of the village of Nojewo. Despite being omitted from the
registry of archaeological sites and not having a KEZA card, both can be clearly described
as ring-shaped strongholds with a diameter of about 37-38 m and ramparts of a similar,
two-meter height. They are separated by a short distance of 350 m, but the height of the
terrain on which they are located is significantly different. The first stronghold occupies
part of a natural elevation, while the second is located more than 12 m below, directly on the
bottom of the Osiecznica River valley. Only the first site, preserved in excellent condi-
tion, with a presumed entrance on the eastern side, is listed in the Register of Monuments
(Fig. 4: E). The second, with a destroyed rampart along a distance of about 20 m in the
south-western part, is not included (Fig. 4: E).

The second example of paired sites gives the aforementioned strongholds in Rudki,
measuring 120 x 150 m, and in Jastrowo-Ostrolesie, which is a much smaller site, about
80 m in diameter. In a straight line, they are separated by a distance of about 500 m.
The ceramic material from small test trenches that were unearthed in the baileys of both
strongholds indicates that they were in use during phases B—C. Nevertheless, as the re-
search in Rudki provided a greater amount of hand-made pottery, it is considered to be
older than Jastrowo-Ostrolesie (Pietrzak 2003, 71). Another pair, albeit with a different
dynamic, is formed by the strongholds in Grorisko-Komorowo and Linie-WymyS§lanka.
Their location and the distance of approximately 5 km (in a straight line) between them
do not directly suggest a symbiotic relationship. In order to identify these objects, which
are quite similar in shape and size, it would be necessary to determine their chronology
and function. This would allow us to determine whether they functioned simultaneously,
but served different purposes, or were differentiated by the chronology and temporal se-
quence of both sites.

Chronology

The chronology of almost all of the described sites is based on the ceramic material,
for which we are forced to operate with rather wide time ranges. Only a few of the strong-
holds have been dated using scientific methods. The site in Pszczew, with more than ten
radiocarbon and dendrochronological measurements (Kara — Banach 2012), and the one
in Dabréwka, dated by nine radiocarbon and dendrochronological measurements (Goslar —
Szmyt 2019, 473—-477; Pawlak et al. 2024, 81-82), rank best in this respect. Of the others,
only the stronghold in Dakowy Mokre has one radiocarbon dating (Mizerka 2024, 203-204).
At the present stage of research, phases B and C predominate among the established chro-
nologies of the sites; later phases have been recognised only sporadically. To some extent,
this may reflect how these chronologies are determined: in most cases, they are based on
surface materials, where the probability of discovering either diagnostic pottery fragments
or a representative assemblage is rather low. Strongholds established in the B/C phase
and lasting into the later phases should be considered exceptionally rare, which has given
rise to further hypotheses attempting to explain this state of affairs. The chronology of the
stronghold in Pszczew stands out among the described sites. Located on the Katarzyna
Peninsula on Lake Kochle, it functioned from the end of the 9th/early 10th century until
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the middle of the 12th century, with a break of several decades in the 11th century (Kara —
Banach 2012). The stronghold in Pszczew is considered a tribal structure taken over peace-
fully by the Piasts in the middle of the 10th century, as the lack of signs of destruction
suggests.

The upper boundary of the functioning of the strongholds in Niewierz and Wréblewo
has been set at phase D, which is probably the result of finding fragments of fully wheel-
thrown pottery. In this context, it should be mentioned that the lower boundary of the oc-
currence of such pottery has been recently shifted from the first half of the 10th century to
the end of the 9th century (Biermann 2006, 117-125; Trzeciecki 2018, 42—67; Kara 2021,
footnote 45; Kolenda — Zamelska-Monczak 2021, 444). In practice, this means that the
aforementioned strongholds may be associated with the tribal period, preceding the crystal-
lisation of the Piast state. The chronologies of most sites were established solely on ceramic
material excavated during the verification research by Z. Kurnatowska and A. Losiriska,
carried out in 1970-1980. Although formal and stylistic analysis of ceramic vessels still
plays an important role in chronological frameworks, its accuracy is far from satisfactory.
Due to the significant dynamics of settlement, political, and cultural changes that took place
between the 8th and 10th century, such low precision in determining the time of use of
individual sites is now difficult to accept. It should be emphasised that there are sites that,
apart from the aforementioned verification research in the 1980s, have not been examined
by larger surveys (Pawlak — Pawlak 2019c, 672). A project undertaken at the Institute of
Archaeology and Ethnology of the Polish Academy of Sciences in Poznari and financed
by the National Science Centre and carried out since 2022, aims to continue the study of
strongholds in this area. Within the framework of the grant, five sites are being researched
by geophysical and excavation methods: Niewierz, Sedzinko-Zalesie, Groisko-Komoro-
wo, Dakowy Mokre, and Kamieniec. The research results to date have yielded important
information. The geophysical survey has provided information about the activities in the
baileys and the intensity of their use. In the case of Dakowy Mokre, it brought a new quality
of information, revealing a hitherto unknown structure within the bailey, which is of major
importance and potential; this discovery may shed new light not only on a more complete
understanding of the character of the researched site but also on the genesis, character,
and development of fortification centres from the older as well as the turn of the older and
younger phases of the Early Middle Ages in Greater Poland. The discovered structure, i.e.
a ditch with a circular outline about 50 m in diameter with two entrances and numerous
features inside, was described in an article (Mizerka — Ryndziewicz in press).

Excavations have been carried out thus far at three strongholds — S¢dzinko-Zalesie,
Niewierz and Grorisko-Komorowo — and archaeological material has been obtained, in-
cluding samples for scientific dating.

Conclusion

Research on early medieval strongholds has had a long tradition in Greater Poland, as evi-
denced by numerous publications and archaeological material stored in museums (Hil-
czerowna 1967; Zamelska 1995; Teske 2003; Brzostowicz 2002; 2016; Kara et al. 2006;
Kaczmarek et al. 2013). The western part of Greater Poland, however, has been studied
in a limited, rather selective manner. The preliminary analysis of the strongholds in this
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region presented in this paper points to its high research potential, not least because of the
good state of preservation of the monuments. There is a number of issues that loom on the
horizon, starting with the most important ones, i.e. the chronological distinction of the sites,
through their functional analysis and the research of the micro-regional networks, to the
understanding of the social and political aspects of the formation, functioning, and, finally,
the demise of strongholds. The strongholds occurring in pairs or enclaves, which are pre-
served particularly in the northern part of the Szamotuty County, seem to be extremely
intriguing in this context.

In summary, in the area of Western Greater Poland, we are confronted with interesting
strongholds, diverse among themselves in terms of size and topography. The previous re-
search has mostly consisted of establishing the chronology, but the ongoing investigation
can bring us closer to finding answers to important questions about the origins of the settle-
ment network, its transformation, and the reasons for its decline. The hypothesis present-
ed in the article by Andrzej Wedzki assumes that in the area of Western Greater Poland,
‘there was no formation of a larger, compact settlement complex’, but only ‘a few small
territorial communities in the form of collections of settlements emerged’ (Wedzki 1996,
70), the collapse of which was to have taken place under the influence of the formation of
the state organisation and ‘liquidation ..., often by force, of inconvenient former territorial
centres as well as deliberate changes introduced in the settlement structure of larger areas
of the country’ (Wedzki 1996, 71). The question of the reasons for the disappearance of
the stronghold network in Western Greater Poland is still open, although there is clearly
a dominant belief in their military conquest and destruction. This hypothesis was based,
among other things, on the research of strongholds from the middle and upper Obra and
Lad land, where there are clear traces of armed attacks in the form of heavy burning at the
strongholds, the discovery of numerous (abandoned) objects of daily use, as well as ele-
ments of warfare. Did the fortified settlements in Western Great Poland suffer a similar fate
as, for example, Bruszczewo and Spalwie Bonikowo (Kurnatowska — Kara 2008, 161)?
Certainly, the approach of the Piast rulers differentiated these regions, as some of the settle-
ments in Southern Greater Poland were taken over and rebuilt, while those in the western
part of the region show no evidence of occupation after the middle of the 10th century.
The literature supports the hypothesis of armed conquest, as well as the resettlement of
part of the population in the territory of the newly forming state in order to explicitly
eliminate competitors (Brzostowicz 2009, 25-26). In the 30 years that have passed since
Andrzej Wedzki wrote his article, no significant breakthrough has been made that could
unequivocally confirm or refute the hypotheses put forward at the time. It seems that only
further archaeological research of the fortified settlements and their hinterland can bring
us closer.
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TOPICAL REVIEW - TEMATICKA SYNTEZA

From foreign prototype to local production:
Finds of post-medieval ceramic vessels from Poland
as evidence of the continuity of influence networks

Od zahrani¢niho prototypu k mistni vyrobé:
Ndlezy postmedievalnich keramickych nadob z Polska
jako dlikaz kontinuity siti vlivi

Magdalena Bis

The aim of this article is to identify the multi-directional networks of influence that shaped ceramic produc-
tion in the Modern period within the territory of present-day Poland, and to examine the factors that led
to the development of local characteristics. The discussion emphasises the phenomenon of connectivity,
understood as the evolving relationships between foreign producers, external sources of inspiration, and
indigenous artisans. The analysis focuses on selected groups of vessels —namely slipware, so-called Pomer-
anian faience, and Stettinware. These types of earthenware became popular for both table use and dis-
play during the 16th to 19th century. Drawing on examples of archaeological finds, I aim to demonstrate
that while these productions emerged from a shared tradition, they developed distinctive characteristics
shaped by a range of local factors.

post-medieval pottery — slipware — Pomeranian faience — Stettinware — ceramics — historical archaeology

Cilem tohoto clanku je identifikovat vicesmérné sité vlivii, které formovaly keramickou vyrobu v novovéku
na tizemi dnesniho Polska a prozkoumat faktory, které vedly k rozvoji mistnich specifik. V diskusi bude

inspirace a mistnimi remeslniky. Analyza se zaméri na vybrané skupiny nddob — konkrétné na polévanou
keramiku, tzv. pomoranskou fajdans a Stétinské zboZzi. Tyto typy keramiky se v pritbéhu 16. aZ 19. stoleti
staly oblibenymi jak pri stolovdni, tak pro vystavni ticely. Na prikladech archeologickych ndlezii se snaZim
ukdzat, Ze ackoli tyto vyrobky vzesly ze spolecné tradice, vyvinuly se u nich odlisné vlastnosti, které byly
formovany radou mistnich faktorii.

postmedievalni keramika — polévana keramika — pomoranska fajans — Stétinské zboZzi — keramika — histo-
rickd archeologie

Introduction

Archaeological finds are the remains of tangible objects and therefore represent a material
reality. As such, they serve as direct sources of information about what was actually cre-
ated, used, and circulated during a given period (see Gawronski 2012, 11). In this context,
ceramic sherds recovered during excavations at historical sites are particularly significant.
They can provide insights into a wide range of general and specific aspects of past life,
including changes in practices related to food and beverage consumption, indicators of
consumption habits, patterns of international and regional trade, and production techno-
logies (see Barker — Majewski 2006, 205; Gaimster 2006, 136). Thus, the role of ceramics

https://doi.org/10.35686/AR.2025.279


https://doi.org/10.35686/AR.2025.279

292 Bis: From foreign prototype to local production: Finds of post-medieval ...

can be seen as complex and multifaceted — both material and non-verbal — encompassing
symbolic meanings, behavioural processes, social identity, emotional values, and utilitarian
functions (e.g. Gaimster 2006, 136—144; Wilson 2006, 11-12; Mullins 2011, 134-135).

In this paper, I use examples of artefacts belonging to this category to illustrate the
issue raised in the title — namely, the continuity of influence networks. To this end, the
article shifts focus from the traditional examination of ceramic production and trade in the
Early Modern period to the evolution of the networks through which these goods, and the
ideas associated with their manufacture, were disseminated. The aim is to demonstrate
how such transformations of networks can be identified. The primary source for this study
consists of three groups of earthenware produced, used, and popular within the territory of
present-day Poland between the 16th and 19th century, i.e. slipware, Pomeranian faience,
and Stettinware (Stettinerware in German). The analysis is based on archaeological finds
and seeks to trace how various foreign models and influences provided the impetus for
the differentiation and further development of these wares, which represent an eclectic and
innovative style emerging on native soil. The discussion centres on decorative schemes,
combined with the technological aspects of production, within the broader context of con-
sumption practices. These issues are presented in a European context, with particular refer-
ence to major traditions that shaped Early Modern ceramic production: Italian maiolica
and Dutch faience. This paper aims to highlight the potential of such an approach and to
encourage further research.

The starting point for this study is relevant Polish and foreign literature, published
analyses of archaeological assemblages — including the vessels discussed here — as well
as the author’s own research and examined finds. Art historical research and literature are
particularly valuable in the case of maiolica and faience, as these objects constitute a sig-
nificant part of many museum collections and are recognised as important examples of
historical craftsmanship.

This article constitutes an attempt to approach these products from a perspective dif-
ferent to that traditionally adopted in Polish scholarship — namely, by considering them
collectively as examples of related phenomena within Early Modern European and do-
mestic ceramic production, as well as within the broader context of contemporary artistic
and cultural transformations. The ceramic groups under consideration have already attract-
ed the attention of researchers, though typically in isolation and to varying degrees. Most
publications have focused on identifying vessel forms and describing their appearance.’
Analytical studies offering broader interpretations are relatively scarce (e.g. Szetela 1969a;
1969b; Frys-Pietraszkowa 1970; Supryn 1975; Meyza 1991; 1997, 2017; Szetela-Zaucho-
wa 1994; Marcinkowski 2009a; 201 1; Oniszczuk 2013a; Trzeciecki 2016; Majewski 2019;
Szajt 2021; Bis 2021; 2025). The lack of comprehensive studies and the inconsistent pre-
sentation of material hinder comparative research. The least well-studied group to date is
Stettinware, for which no comprehensive analysis has yet been conducted (e.g. Kwiatkow-
ski 2010; 2011; Majewski 2019; Szeremeta 2022; 2025). The situation is somewhat better
in the case of slipware (e.g. Szetela 1969a; 1969b; Frys-Pietraszkowa 1970, Meyza 1991

! The number of such publications is considerable. I do not list them all here, referring only to those most relevant
to the analysed issues.
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1997; Szetela-Zauchowa 1994; Marcinkowski 2009a) and Pomeranian faience (e.g. Mar-
cinkowski 2007; 2009b; 2011), although many fundamental issues concerning their pro-
duction and use remain unresolved — particularly on a broader geographical scale, as current
knowledge is largely based on finds from individual centres.

New trends in ceramic production:
European and domestic background

In European cultural history, the Early Modern period is generally regarded as a time of
transition. Many of the trends traditionally associated with this concept occurred at slightly
different times and with varying intensity across different parts of Europe (e.g. McCabe
2015, 188). In general, the period was marked by profound socio-economic change and the
emergence of a ‘consumption society’ — understood as the development of more diversi-
fied consumer patterns (e.g. Blondé 2002, 296; van Oosten 2009, 8). This concept rests
on the assumption that increasing numbers of people were able to acquire non-essential
goods, leading to a growing share of national income being generated through commerce
(Jervis 2017, 3). This development contributed to the accumulation of personal wealth
across various segments of society, improved living standards, and heightened demand
for a wide range of material goods (see Finn 2014, 3). As a result, many manufacturing
sectors flourished, giving rise to a richly material world. The growth of consumerism was
also linked to expanding international trade and the influx of new colonial commodities
(e.g. McCabe 2015, 188-201). These shifts brought about significant changes in dietary
habits: new modes of eating reshaped culinary practices, social activities, and everyday life-
styles. Such transformations were reflected in certain types of essential items (e.g. Gaimster
2006, 138—141). Thus, the period between the 16th and 18th century in Europe witnessed
a radical redefinition of taste, understood as prevailing notions of what was considered
correct, attractive, and desirable. By embracing new materials and fashions, consumers
expressed emerging preferences that, in turn, influenced their purchasing behaviours (e.g.
McCabe 2015). These shifts were closely connected to the broader transformation of cus-
toms, including table manners.

The most radical shift was the transition from communal dining and the shared use of
vessels to individual consumption and the introduction of specialised utensils designed
for that purpose. This change led to the development of dedicated tableware and the pro-
liferation of items comprising meal sets, i.e. table services (e.g. Finn 2014, 245-2406).
At the same time, the gradual diversification of diets necessitated the use of specialised
equipment for food preparation, resulting in a broader range of cookware. The vessels used
for these purposes appeared in increasingly varied forms and qualities. As a result, the
Modern period witnessed a significant expansion in the variety of ceramics, accompanied
by growing functional specialisation and decorative sophistication. This phenomenon is
often referred to as the ‘ceramic revolution’ (e.g. Cumberpatch 2003; Barker — Majewski
2006, 20; Gaimster 2006, 136—137; van Oosten 2009, 9). It was paralleled by the transfor-
mation of pottery from a purely utilitarian commodity into a social object. Consequently,
these items began to serve not only practical but also symbolic functions within the house-
hold (Gaimster 2006, 136). The wide range of item standards made ceramics accessible
to middle- and lower-class households. Consumers from various social strata could pur-
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chase individual pieces based on their tastes and financial means, or acquire complete sets
tailored to their needs (see Courtney 1997; Finn 2014, 3). This civilisational process, often
explained through ‘trickle-down’ or social emulation theory, refers to the imitation of elite
lifestyles by broader segments of society. It played a key role in the formation of the modern
consumer society (e.g. Courtney 1997, 95; Linaa 2021, 74). This mechanism manifested
in multifaceted changes initiated by the upper classes, which, over time, were gradually
adopted and imitated by less affluent groups.

The aforementioned pan-European processes also affected domestic kitchens, larders,
and dining tables. In the territory of Poland, the transformations initiated in the Late Middle
Ages and continued into the Early Modern period brought increasing diversification in
kitchen- and tableware. A key innovation was the gradual emergence and use of vessels
specifically designed to accompany food and beverage consumption — particularly for indi-
vidual use (e.g. Kruppé 1981, 51-82; Marciniak-Kajzer 2020, 207-217, 248-279; Szajt
2021, 21-85). This shift was driven by changing views on hygiene, cleanliness, and pro-
priety. By the 17th century, dining tables had acquired a more formalised array of crockery,
with each diner provided with a personal set of utensils. In the 18th century, tableware
continued to evolve and diversify. From the 16th century onward, there was a growing
distinction between everyday meals — simpler and less ceremonious — and festive occa-
sions marked by elaborate, carefully orchestrated feasts. In the 17th and 18th centuries,
exquisite dining became an important social ritual (see Bogucka 1994, 119-129; Bocken-
heim 1999, 29-93; Gajewska 1999, 77-82; Oniszczuk 2013a, 204-210). A well-set table
and its accompanying accessories elevated meals to special events and enhanced the sen-
sory and intellectual enjoyment of dining (‘tasting with the mind’). The proliferation of
coffee and tea also played a significant role in this evolution, particularly toward the end
of the period under discussion. The increasing popularity of these colonial beverages was
accompanied by the production and use of specialised paraphernalia for their preparation
and consumption (see e.g. Wendland 2008, 153—-187; Marcinkowski — Pospieszna 2016,
69-79; Ceynowa ed. 2020; Trzeciecki 2021). The adoption of new dining habits gradually
spread across social groups, beginning with the royal court and its magnate entourage —
who set the trends — and eventually reaching the nobility and urban burghers (Gaimster —
Nenk 1997, 171; Gajewska 1999, 82). At the same time, tableware served as a means to
express the lifestyle and status of its owner, functioning as a visible indicator of socio-
economic position and cultural identity (e.g. Gajewska 1999, T77-78; Dumanowski 2005,
19, 21; Oniszczuk 2013a, 210-213; Rocko 2013, 21). Decorative ceramics, beyond their
immediate utilitarian role and material value, became objects of communication — con-
veying messages based on distinctiveness and uniqueness (see Jervis 2017, 7).

From innovation to diffusion:
examples of foreign maiolica, faience, and slipware

For the issues discussed here, it is also essential to highlight the broader processes unfold-
ing between the 16th and 18th century, which may be described under the concept of the
‘circle of ceramics’. This term refers to the circulation — that is, the multifaceted interac-
tion, exchange, and adaptation of ideas, traditions, and innovations in ceramic production
across Europe over the course of these centuries. These phenomena were the result of com-
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plex processes involving the mutual permeation of Eastern and Western cultures, and the
blending of native and foreign, progressive and anachronistic elements in pottery-making,
with varying pace and intensity. These processes consisted in the appropriation, transfor-
mation, and adaptation of know-how, forms, and decorative schemes to local raw materi-
al resources, the level of craft development and its traditions, market demands, aesthetic
preferences of consumers, etc. The outcome of these complex interactions was an eclec-
ticism, yet also a distinct individualism characteristic of ceramics produced in different
regions and countries. In this new form, they in turn influenced subsequent makers and
users, local workshops, tastes, and expectations. Thus, certain characteristic elements —
such as shapes, motifs, colour schemes, and compositional strategies — were imitated and
reworked across various types of ceramics, persisting within a broader productional, social,
and cultural circulation. The vessels that bore these traits became not only commodities
and material goods, but also agents of change and media for non-verbal communication.
This chain of cause and effect is essential for understanding the evolution of networks of
influence and cultural transfer.

Maiolica

One of the ceramic types that came into use in the period and gradually transformed
the European pottery landscape was Italian maiolica, i.e. Italian faience. Within its region-
ally and qualitatively diverse production between the 15th and 17th century, the processes
that occurred in the development of other ceramic groups are reflected and exemplified —
like in a lens focusing the sequence and dynamics of broader change. For this reason, I out-
line them briefly below. These processes have been the subject of study by art historians
(e.g. Melegati 1997, 20-49; Benini et al. 1998, 4-44, 56-86; Wilson 2016; Glaser 2000).

From a technological perspective, maiolica is earthenware with a porous body, made
from clay with the addition of calcium or levigated chalk, and fired to a light colour (ranging
from white to yellowish or pinkish). It features a tin glaze on the front and usually a trans-
parent lead glaze in the exterior, underglaze-painted decoration, and spur marks on the
surface. It was possibly derived from Mallorca, the Spanish island through which these
wares were traded (e.g. Rada 1993, 27-28; Hume 2001, 367-368). Its distinctive character
lay in an innovative approach to decoration and modelling, using high-quality glaze and
elaborate relief and painted ornamentation in a vibrant colour palette (blue, green, brown,
yellow, and red) (Fig. 1-2). Its production was complex and demanded significant technical
and artistic skill on the part of its makers. In many respects, maiolica was the quintessential
Renaissance art form (Campbell 2021, 11).

These wares bear numerous traces of external influences, to which individual produc-
tion centres were subject in varied and evolving ways over time. To their local Renais-
sance and later Baroque traditions, and to the stylistic features characteristic of their re-
spective regions, potters incorporated new techno-stylistic elements drawn from imported
ceramics — such as themes, colours, painting techniques, and vessel forms. These were
adopted through cultural and commercial contacts, particularly with the Iberian Peninsula
(e.g. lusterwares), as well as with the Middle East, and later the Far East (e.g. porcelain).
Neighbouring production centres also served as sources of inspiration. Artisans drew
primarily from contemporary painting and printmaking, but also from other branches of
applied arts, and architecture. Selected features of ceramic prototypes were appropriated,
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Fig. TA. Italian maiolica from Deruta (5-6, 8-9, 10?), Florence or vicinity (12), Gubbio (7, 11), Montelupo (2),
Naples (3), Tuscany? (1), and Italy (4) from c. 1470—1540. Selected vessels from the collection of The Metro-
politan Museum of Art in New York, the J. P. Getty Museum in Los Angeles, and the National Museum in
Krakow (Public domain, The MET 2025: Object Nos. 1975.1.1113 (1), 46.85.34 (2), 46.85.27 (3), 32.100.364 (5),
04.9.26 (8), 46.85.41 (9), 1975.1.1056 (12); Getty 2025: Object Nos. 84.DE.110 (6), 84.DE.103 (10), 84.DE.111
(11); MNK 2025: Inv. Nos. MNK XI11-1771 (4), MNK XI11-1646 (7); computer processing M. Bis and W. Bis).
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Fig. 1B. Italian maiolica from Deruta (5-6, 8-9, 10?), Florence or vicinity (12), Gubbio (7, 11), Montelupo (2),
Naples (3), Tuscany? (1), and Italy (4) from c. 1470-1540. Selected vessels from the collection of The Metro-
politan Museum of Art in New York, the |. P. Getty Museum in Los Angeles, and the National Museum in
Krakow (Public domain, The MET 2025: Object Nos. 1975.1.1113 (1), 46.85.34 (2), 46.85.27 (3), 32.100.364 (5),
04.9.26 (8), 46.85.41 (9), 1975.1.1056 (12); Getty 2025: Object Nos. 84.DE.110 (6), 84.DE.103 (10), 84.DE.111
(11); MNK 2025: Inv. Nos. MNK XI11-1771 (4), MNK X111-1646 (7); computer processing M. Bis and W. Bis).
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Fig. 2A. Italian maiolica from Cafaggiolo (8), Deruta (1), Faenza (10, 12), Naples? (6), Urbino (3, 57, 11),
Venice (4, 7, 9), and Viterbo (2) from the 16th—17th century. Selected vessels from the collection of The
Metropolitan Museum of Artin New York, the J. P. Getty Museum in Los Angeles, and the National Museum
in Krakow (Public domain; The MET 2025: Object Nos. 27.97.36 (3), 65.6.7 (5), 20.93.1 (6), 08.59 (10),
46.85.35 (12); Getty 2025: Object Nos. 84.DE.120 (4), 84.DE.109 (8); MNK 2025: Inv. Nos MNK XII1-1774
(1), MNKXII1-2927 (11); after: Benini et al. 1998, 42, 67 (2, 9); Melegati 1997, 40 (7); computer processing
M. Bis and W. Bis).
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Fig. 2B. Italian maiolica from Cafaggiolo (8), Deruta (1), Faenza (10, 12), Naples? (6), Urbino (3, 57, 11),
Venice (4, 7, 9), and Viterbo (2) from the 16th—17th century. Selected vessels from the collection of The
Metropolitan Museum of Artin New York, the |. P. Getty Museum in Los Angeles, and the National Museum
in Krakow (Public domain; The MET 2025: Object Nos. 27.97.36 (3), 65.6.7 (5), 20.93.1 (6), 08.59 (10),
46.85.35 (12); Getty 2025: Object Nos. 84.DE.120 (4), 84.DE.109 (8); MNK 2025: Inv. Nos MNK XI11-1774
(1), MNK XI1-2927 (11); after: Benini et al. 1998, 42, 67 (2, 9); Melegati 1997, 40 (7); computer processing
M. Bis and W. Bis).
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resulting in products that were fusion forms — combinations of local and foreign motifs.
These, in turn, influenced further stylistic developments (Melegati 1997, 20-49; Benini
et al. 1998, 4-44, 56-86; Sani 2012, 45-111).

During the period in question, maiolica was produced in numerous centres across
the Italian Peninsula, including Casteldurante, Deruta, Faenza, Florence, Genoa, Gubbio,
Montelupo, Siena, Urbino, and Venice. Depending on their intended use, objects were
made in various stylistic modes. In the workshops of leading masters, signed pieces were
created on commission and for specific occasions. The refined objects were tailored to
the needs of courts and affluent clients. The range of such products was wide, including
plates, bowls, serving utensils, and jugs of varying shapes and sizes. Their distinguishing
features included painted motifs of a geometric (Fig. I: 3, 8, 12; Fig. 2: 6), plant (Fig. I:
1, 3, 10; Fig. 2: 9, 11), biblical (Fig. 1: 7, 9; Fig. 2: 3), mythological (Fig. 2: 1), grotesque
(Fig. 2: 4, 12), heraldic (Fig. 1: 11; Fig. 2: 7), or portrait nature (Fig. I: 4-6; Fig. 2: 5),
along with inscriptions (Fig. I: 5-6, 8; Fig. 2: 5). Maiolica wares were often named after
their dominant decorative style, for example: istoratio — ‘narrative’ pieces, depicting his-
torical, religious, or genre scenes (Fig. 2: 1-3); alla porcellana — inspired by Chinese por-
celain (Fig. 2: 7-8); candiane — resembling ceramics from Iznik (Fig. 2: 9) (Melegati 1997,
20-49; Benini et al. 1998, 21-45, 60-68; Sani 2012, 43-111; Wilson 2016, 71-317, 361).
These vessels were not only aesthetically appealing, but also didactic, conveying edifying
or moralising narratives (Sani 2012, 115-151). They became an integral element of elite
culture (Campbell 2021, 21-23). At the same time, numerous maiolica vessels in vernacular
styles were also produced — simpler, primarily utilitarian items, such as apothecary jars
(albarelli) (Fig. 2: 6).

Over time (from the first half of the 17th century), under the influence of imports from
the Far East, alongside the characteristic polychrome and often overly ornate decoration,
a more restrained colour palette and simpler forms began to appear. Among these were
wares known as bianchi (with white glaze developed in Faenza in the mid-16th century),
featuring decorations in the compendiario (sketch-like) style, executed in blue and yellow
(e.g. Benini et al. 1998, 294-295; Sani 2012, 73) (Fig. 2: 10-11). These compositions re-
flect efforts, particularly in regions that had recently led in ceramic production, to respond
to shifting aesthetic trends and consumer expectations by adapting workshop practices and
product ranges accordingly. It can be seen as a pattern of innovation and diffusion (see
Orton 1985). During this period, however, the overall quality of maiolica production de-
clined: decorative motifs were increasingly repeated in a formulaic manner, and creative
inspiration diminished (e.g. Szetela 1969a, 23).

Vessels of the analysed types, originally produced in Mediterranean countries, were also
manufactured from the 16th century onwards in the Netherlands — including in Antwerp,
and later in Amsterdam, Haarlem, Middelburg, and Utrecht — as well as in other regions
such as England and France. This production was initiated by immigrant artisans from Italy
or Spain and was continued by subsequent generations of skilled craftsmen (e.g. Hume
2001, 367-368; Kowalski 2018, 12—13). The earliest objects made in Central Europe using
techniques modelled on maiolica originate from German-speaking regions and date to
the 1520s (Glaser 2021, 74-76). Ceramic workshops established north of the Alps in the
17th century also operated initially under strong Italian influence, with their wares close-
ly imitating the Mediterranean prototypes. Over time, however, the quality of production
declined, and the products lost much of the creativity characteristic of earlier phases. As
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traditional maiolica came to be seen as outdated, producers began to refresh their offer by
modifying and simplifying decorative schemes, adapting them to contemporary national
tastes. These adaptations included the incorporation of motifs drawn from local painting
traditions, popular literature, contemporary printed landscapes, family coats of arms, medal-
lions, and emblems. This transformation coincided with the growing influence of Oriental
styles, particularly after the mid-17th century (e.g. Benini et al. 1998, 88-99; Lahaussois
2008, 18-21, 30-37).

Faience

In ceramic production, the Netherlands played a role in the period from the first half
of the 17th century to the early 18th century comparable to that of Italy in the 16th centu-
ry. The Delft centre achieved particular renown, with its faience representing a refined
and technically improved continuation of the maiolica tradition. The peak of technical and
artistic development in these workshops occurred between 1680 and 1700. A distinctive
hallmark of Delftware was its rich ornamentation imitating Chinese and Japanese porce-
lain? — particularly motifs from the Ming dynasty, including the Wanli (1573-1619) and
Kangxi (1662-1722) periods (e.g. Pigtkiewicz-Dereniowa 1996, 16-17; Kilarska 2003,
10-12; van Dam 2004; Kowalski 2018, 19). Such wares were even referred to as Dutch
porcelain (e.g. ChroScicki 1989, 158; van Dam 2004, 18-21, 30-31; Frontczak 2009, 70;
see also Lahaussois 2008, 13—15, 46-49) (Fig. 3).

The development of local ceramic production was stimulated by competition from these
fragile, high-quality imports that began arriving in large quantities in the United Provinc-
es aboard Dutch East India Company ships from the early 17th century (e.g. Pigtkiewicz-
Dereniowa 1996, 10; Kilarska 2003, 11, 13; van Dam 2004, 11). As a result, Chinese
porcelain had a major impact on European material culture and products of the burgeon-
ing European ceramics industry, which replicated porcelain forms and decorations, and
attempted to produce porcelain bodies (e.g. Barker — Majewski 2006, 223). This influx
prompted changes in both manufacturing techniques and the quality of products crafted
in local (here: Dutch) pottery workshops. New types of wares appeared, characterised by
thinner walls, tin-glazed surfaces on both sides, new vessel forms, and the introduction of
innovative decorative styles. These were often based on monochrome designs — most nota-
bly cobalt blue painting on a white background (van Dam 2004, 11-17; Kowalski 2018,
15-17).

Oriental patterns were both imitated and reinterpreted, and when combined with local
decorative traditions, they achieved an excellent synthesis in Delftware. Most of the motifs
aimed to replicate Chinese designs, which carried specific meanings and symbolic value.
European potters drew inspiration from these originals, but their limited understanding of
the underlying symbolism often led to inaccurate reproductions — some motifs were altered
or transformed into entirely different designs (see Casimiro 2006, 116; Bartels 2016, 402).
Foreign elements were blended with European aesthetic preferences and details drawn from
familiar, local contexts, resulting in a hybrid set of motifs that merged two distinct cultural

2 Portuguese faience also followed this trend (e.g. Casimiro 2006).
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Fig. 3A. Delft faience from the 17th —first half of the 18th century. Selected vessels from the collection of
The Metropolitan Museum of Art in New York, the Rijksmuseum in Amsterdam, and the National Mu-
seum in Krakow (Public domain; The MET 2025: Object Nos. 30.86.3 (1), 1994.218a-c (9), 2014.712.3 (12);
Rijks 2025: Object Nos. BK-1972-78 (8), BK-NM-8242 (11); MNK 2025 Inv. Nos. MNK IV-C-3721 (2), MNK
IV-C-1208 (3), MNK IV-C-3734/1-2 (4), MNK IV-C-3738/a-b (5), MNK IV-C-3726 (6), MNK IV-C-1216 (7),
MNK IV-C-1218 (10); computer processing M. Bis and W. Bis).
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Fig. 3B. Delft faience from the 17th — first half of the 18th century. Selected vessels from the collection of
The Metropolitan Museum of Art in New York, the Rijksmuseum in Amsterdam, and the National Mu-
seum in Krakow (Public domain; The MET 2025: Object Nos. 30.86.3 (1), 1994.218a-c (9), 2014.712.3 (12);
Rijks 2025: Object Nos. BK-1972-78 (8), BK-NM-8242 (11); MNK 2025: Inv. Nos. MNK IV-C-3721 (2), MNK
IV-C-1208 (3), MNK IV-C-3734/1-2 (4), MNK IV-C-3738/a-b (5), MNK IV-C-3726 (6), MNK IV-C-1216 (7),
MNK 1V-C-1218 (10); computer processing M. Bis and W. Bis).
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Fig. 4. Delftware from England (3-6), France (2), and Germany (1) from c. 1650-1750. Selected vessels
from the collection of The Metropolitan Museum of Artin New York (Public domain; The MET 2025: Object
Nos. 1995.268.6 (1), 17.190.1779 (2), 38.73.5 (3), 45.12.10 (4), 37.13.3 (5), 41.194.15 (6); computer proces-
sing M. Bis and W. Bis).
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worlds (Melegati 1997, 65; van Dam 2004). The Delft product range consisted primarily
of tableware, including plates (Fig. 3: 1-3, 8, 10-12), bowls, and jugs (Fig. 3: 7). Vases
(Fig. 3: 4-6) and flower holders (Fig. 3: 9) were also a notable feature of the Delftware
assortment. This was further expanded by the production of apothecary jars and ceramic
accessories (e.g. Chroscicki 1989, 159-160; Benini et al. 1998, 107; van Dam 2004, 77-101,
figs. 35-55). The variety of forms and decorative schemes, combined with strong crafts-
manship, consistent quality, and a lower price compared to Far Eastern porcelain, enabled
Delftware to flood the European market after 1650 (e.g. Melegati 1997, 78-79; Benini et
al. 1998, 96-97; Kowalski 2013). At its peak, the production of Delft manufactories was
widely imitated by almost every European pottery centre operating from the second half
of the 17th to the first half of the 18th century (cf. Frontczak 2009, 146—153; Dawson
2010; Glaser 2021) (Fig. 4). In Poland, their stylistic influence is evident in the output of
two 18th-century farfurnie (faience manufactories): Belweder and the Bielino workshop,
founded by Bernardi and Wolff (e.g. Chojnacka 1981, 26—44; Chroscicki 1989, 162).
In the Netherlands, in addition to Delft, faience production — including wall tiles (fleis) —
also took place in other centres such as Haarlem, Harlingen, Makkum, and Rotterdam
(e.g. Fries Aardewerk 2007; Frontczak 2009, 710; Ostkamp 2013).

The popularity of Dutch wares throughout the 17th century was part of a broader cul-
tural shift toward simplicity. As a neutral colour, blue complemented the sober fashions
of the time (van Dam 2004, 17). These blue-and-white objects became both a reflection
and a vehicle of the fashion for chinoiserie, which dominated the decorative arts well into
the following century (e.g. Benini et al. 1998, 97). This phenomenon illustrates a marked
change in taste and a growing appreciation for exotic tableware during that period. An-
other significant shift occurred in the 18th century, when potters resumed working with
a broader palette of colours, including red, yellow, and green. This development respond-
ed to a new phase in ceramic production, influenced by the emergence and popularity of
coloured porcelain.

The decline in the demand for faience and the eventual collapse of the Delft centre
were driven by the invention and widespread production of European porcelain beginning
in the first half of the 18th century. This development, along with the emergence of numer-
ous faience and porcelain manufactories — including English factories supplying afforda-
ble products — created strong competition for Delftware. Another significant factor was
the transformation in the applied arts influenced by the rise of Neoclassicism. This stylis-
tic shift began in the second half of the 18th century and continued into the 19th century
(see Chroscicki 1989, 161-162; van Dam 2004).

Slipware

The production of slipware is recorded in Europe between the second half of the
16th century and the 18th century, with the regional continuation in the folk pottery occur-
ring until the 20th century. It peaked at the end of the 16th century and in the first half of
the 17th century (Stephan 1987). This type of pottery represents a distinctive phenomenon
due to its widespread presence across the continent during that period. Compared to the
maiolica and faience discussed above, slipware was generally of lower quality.

Slipware is defined as slip-decorated, lead-glazed earthenware (Fig. 5-7). The use of
slip (engobe) — a refined clay suspension — is fundamental to this ceramic type. Slip can
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Fig. 5A. Werra- (1-6) and Weser-type (7-12) slipware from the second half of the 16th—17th century.
Selected vessels from the collection of the Museum Rotterdam (Public domain; MR 2025: Inv. Nos. 19272
(1), 19274 (2), 19220 (3), 19241 (4), 19262 (5), 19302 (6), 6873 (7), 6659 (8), 23676 (9), 14005-47 (10),
23677 (11), 7865 (12); computer processing M. Bis and W. Bis).

serve both as a surface coating and as a material for decorative painting. It is typically
composed of fine clay that fires to a different colour than the vessel’s fabric. Slip varies
in consistency and methods of application. While designs were most often painted, deco-
ration could also be created by cutting through an overlying slip layer to reveal the colour
of the clay body beneath — a technique known as sgraffito — or by using methods such as
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Fig. 5B. Werra- (1-6) and Weser-type (7-12) slipware from the second half of the 16th—17th century.
Selected vessels from the collection of the Museum Rotterdam (Public domain; MR 2025: Inv. Nos. 19272
(1), 19274 (2), 19220 (3), 19241 (4), 19262 (5), 19302 (6), 6873 (7), 6659 (8), 23676 (9), 14005-47 (10),
23677 (11), 7865 (12); computer processing M. Bis and W. Bis).

chattering. The glaze applied to the vessel surface is colourless, transparent, glossy, and
composed primarily of lead oxide (Stephan 1987, MPRG 1998, chapters 12.5-12.6; Hume
2001, 371; Orton — Hughes 2013, 86-88; de Groot 2018, 3—4). It forms a thin layer, usu-
ally applied only to the decorated side of the vessel. Production relied on local (usually
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ferruginous) clays and natural pigments. The analysed pottery was predominantly wheel-
thrown. The range of forms is diverse but primarily includes tableware such as bowls and
plates in various sizes — open forms chosen to display the decoration — alongside cups,
tankards, jugs, small pots, and lids (e.g. Stephan 1987, 268-304; Gaimster 2006, 85-87).

Slipware is primarily distinguished by its ornamentation, arranged in various compo-
sitions on the vessel walls. The basic repertoire of motifs includes floral designs — typical-
ly highly stylised flowers and leaves — arranged individually, in threads, or as bouquets,
alongside geometric patterns such as straight, wavy, or zigzag lines, circles, semicircles,
dots, rays, lattices, etc. Occasionally, figurative elements also appear, including animals of
various species, fantastic creatures, and human figures, as well as, less frequently, dates,
inscriptions, or symbols placed in the centre of the composition. Additional decorative
techniques included irregularly splashed dots and marbled effects, which formed distinct
pattern types. The common colour palette was relatively limited, featuring white, yellow,
orange, red, green, and brown, supplemented by a variety of tonal nuances. Slipware deco-
ration relied on contrasting the pattern with the vessel surface—typically light slip (either
a full coating or painted design) set against a dark background, such as a bisque-fired red-
dish-brown body or coloured slip washes (see e.g. Stephan 1987, 268-304; Bis 2025, 52).

Some of the most important regions in Europe for slipware production were located in
present-day Germany, with the best-known examples being Werraware (Fig. 5: 1-6) and
Weserware (Fig. 5: 7-12). The production of these vessels in larger quantities spanned
several decades, starting in the 1560s and coming to a halt with the outbreak of the Thirty
Years’ War. Weserware was manufactured in the area between the Weser and Leine rivers,
while Werraware was produced in Hesse, across several centres of manufacture — such as
Dorpe, Hoxter, and Volksen for Weserware, and Grossalmerode, Hannoversch Miinden,
and Wanfried for Werraware. The two groups of vessels are distinguishable by the type
of slip used for covering and decoration, as well as by their iconography. Werraware is
notable for its elaborate figurative sgraffito designs, whereas Weserware is characterised
by more restrained, geometric ornamentation (Stephan 1987, 85-110, 274-280, 304; Bar-
tels 1999, 171-178; Demuth 2001, 75-78; Gaimster 2006, 84—88; Dgbal 2013, 124—133;
de Groot 2018, 3-6).

The production of these centres was, in many respects, revolutionary. It made maxi-
mum use of the potential inherent in commonly available raw materials, well-established
manufacturing techniques, basic vessel forms, and simple decorative motifs — elements
which were creatively modified and refined. The value of these ceramics lay in their
functionality and visual appeal. This effect was achieved through the skilful preparation
of ceramic bodies and forming techniques, careful surface finishing, decoration adapted
to the shape and structure of each vessel, and the inventive composition of ornamentation
using modest elements combined into striking colour schemes. As a result, their attractive
appearance and high quality inspired manufacturers in other regions and production cen-
tres, serving as influential models of know-how (see Hurst — Gaimster 2005, 270-279;
Gaimster 2006, 84-87T; de Groot 2018, 9-14). Both ceramic groups were produced in large
quantities and widely distributed across northern and north-western Europe (e.g. de Groot
2018, 15-20), including present-day Poland (see Bis 2021, 53, with further references).

Through archaeological discoveries, many other slipware production sites have been
identified across northern and central Europe, including in the Czech Republic (e.g. Blaz-
kovad 2019; Matéjkova 2019), Denmark (e.g. Knudsen et al. 2023), France and the Nether-
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lands (e.g. Gaimster 1991), northern Germany (e.g. Gaimster 2006, 84-88; Schdifer 2007,
Kroll 2012; Witte 2014), Sweden (e.g. Johansson 2007), and Switzerland (e.g. Heege
2019, 96). The spread of these techniques in Scandinavia and generally along the Baltic
coast was largely the result of German influence and the migration of German potters
(Stephan 1987, 304-305).

These products share a number of distinguishing features, notably ornamental tech-
niques based on the use of slip, and a similar colour palette. Among other unifying traits
are the homogeneous range of raw materials, comparable production quality, and a stand-
ardised basic assortment. Nevertheless, as evidenced by published archaeological finds
and museum collections, significant differences also exist — particularly in the frequency
of specific vessel forms and the layout and execution of decorative schemes. These vari-
ations are generally associated with particular workshops or regional production centres
(see Stephan 1987).

The influence of these ceramic traditions on pottery production in Europe was long-
lasting, and their impact can be seen in the types of earthenware discussed below.

The case of slipware, Pomeranian faience,
and Stettinware from Poland

Three notable groups of ceramics that emerged during the Early Modern period in the terri-
tory of present-day Poland are slipware, so-called Pomeranian faience, and Stettinware.
In my opinion, these wares serve as illustrative examples of the continuation process within
regional pottery production.

Slipware

Beginning with this type of earthenware — representing the category of earlier origin.
A detailed analysis of the quality of slipware production within the territory of present-day
Poland, based on archaeological finds, remains difficult due to the limited state of research
and publication, as well as the fragmentary condition of most surviving vessels. Neverthe-
less, a review of the available literature suggests that these wares display the manufacturing
standards outlined above. Their chronology also corresponds to the pan-European time
framework, with production taking place from the second half of the 16th century through
the 18th century. The tradition continued locally in folk pottery until the 20th century
(e.g. Frys-Pietraszkowa 1970).

Based on archaeological remains, it can be estimated that there were at least a dozen
slipware production sites in the lands of present-day Poland in the 16th—18th century:
Brzeg, Bydgoszcz, Gdansk, Jarostaw, Krakow, Lublin, Lancut, Miechocin, MyS§liborz,
Nysa, Poznan, Recz, Rzeszow, Smigiel, Warsaw, and Wroctaw (Fig. 6-7). This is evi-
denced by the relics of pottery kilns and/or pottery waste discovered at these locations, or
is considered likely based on numerous finds of this type of earthenware in their vicinity
(Bis 2021, 53-55; 2025, 52, with further references). In several cases — specifically in the
workshops operating in Bydgoszcz, Krakéw, Myslibérz, Poznan, Recz, Smigiel, and War-
saw — it is clearly documented that slipware constituted a secondary branch of broader
ceramic production (Bis 2025, 55). Given the evident craftsmanship of these vessels, it
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Fig. 6A. Slipware from Miechocin from the 17th—18th century: 1 —on the exhibition at the Historical Museum
of the City of Tarnobrzeg (photo by M. Bis); 2—4 — reconstruction of selected decoration; 5-6 — dishes found
in Miechocin; 7 —dish found in tancut (after Szetela-Zauchowa 1994, fig. 86: 2—4; fig. 87: 1, 3—4; computer
processing M. Bis and W. Bis).

appears that there were no material or technological constraints that would have preclud-
ed their production in other workshops as well. The primary impetus was likely market
demand, with the potters’ ingenuity and manual skill serving as key enabling factors.
Most of the confirmed or potential production centres were concentrated along the course
of the Vistula River — the principal conduit for the transmission of goods and ideas in the
former Polish-Lithuanian Commonwealth — primarily in the southern and central parts of
the country. It is worth noting that these regions had long maintained distinct traditions,
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Fig. 6B. Slipware from Miechocin from the 17th—18th century: 1 —on the exhibition at the Historical Museum
of the City of Tarnobrzeg (photo by M. Bis); 2—4 — reconstruction of selected decoration; 5-6 — dishes found
in Miechocin; 7 —dish found in tancut (after Szetela-Zauchowa 1994, fig. 86: 2—4; fig. 87: 1, 3—4; computer
processing M. Bis and W. Bis).

differing from those of towns in the north and west. During this period, workshops in West-
ern Pomerania and Silesia were located within the borders of neighbouring states and were
primarily influenced by German cultural traditions (cf. Stephan 1987, 303).

Among the known production centres, the one in Miechocin (Lesser Poland) stands out
(Fig. 6). Products from its twelve excavated workshops — including both finished vessels
and post-production waste — exhibit a range of ornamental compositions and levels of crafts-
manship over the course of the centre’s activity, which spanned from the late 16th century
to the end of the 18th century. The decoration evolved from highly precise, multi-threaded
polychrome patterns on a white slip background to simpler, typically two-colour designs.
The motifs reflect a regional adaptation that combined local ceramic traditions with West-
ern influences (Szetela 1969a; 1969b, 95-100; Stephan 1987, 304; Szetela-Zauchowa 1994).
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Fig. 7A. Miechocin-type slipware from the 17th—18th century: 1-6 — dishes found in Gdarisk (after Oniszczuk
2013b: 93-95, Catalogue Nos. 443 (1), 442 (2), 438 (3), 431 (4), 430 (5), 425 (6)); 7-13 — dishes found
in Warsaw (drawing by U. Skwara-Niecuta; after Meyza 2017, 20-23, pl. 1:1 (7); 2:3 (8); 2:7 (9); 4:4 (10);
3:7 (11); 3:4 (12); 4:2 (13); computer processing M. Bis and W. Bis).

The Miechocin material is documented best among Polish slipware finds, and knowledge
about it is already well established within the scholarly community. As such, it serves as
a key reference point for identifying and analysing similar finds from other sites across
Poland (see Fig. 7).
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Fig. 7B. Miechocin-type slipware from the 17th—18th century: 1-6 — dishes found in Gdarisk (after Oniszczuk
2013b: 93-95, Catalogue Nos. 443 (1), 442 (2), 438 (3), 431 (4), 430 (5), 425 (6)); 7-13 — dishes found
in Warsaw (drawing by U. Skwara-Niecuta; after Meyza 2017, 20-23, pl. 1:1 (7); 2:3 (8); 2:7 (9); 4:4 (10);
3:7 (11); 3:4 (12); 4:2 (13); computer processing M. Bis and W. Bis).
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Equally important is the discovery of the workshop in Mys$lib6rz (in Western Pomer-
ania, in former Brandenburg), which operated from the late 16th to the early 18th century.
Its products are distinguished by the originality of their ornamentation, including the use
of the chattering technique, vibrant colours, and a wide variety of forms (e.g. Katagate —
KoSciukiewicz 2004; Majewski 2019, 206-209). These finds have not yet been thorough-
ly investigated or fully published. This observation also applies to the other workshops
mentioned above, as well as to many existing collections of artefacts.

It can be observed that the features of vessels discovered at each of the recorded sites —
particularly in terms of colour schemes and decorative motifs — exhibit general, and at
times even striking, similarities. This suggests that some of the production centres may
have functioned as regional leaders, exerting considerable influence on the development
of slipware production in smaller neighbouring towns. For instance, Miechocin likely
influenced pottery production in other centres of Lesser Poland, such as Jarostaw, Laricut,
and Rzeszéw (Bis 2021, 54). Poznan may have played a similar role for Smigiel and broad-
ly for the whole of Greater Poland, while Myslib6rz appears to have affected centres in
Western Pomerania and beyond. Verification of this hypothesis appears feasible through
further comparative studies. In this context, archacometric methods now offer significant
potential for accurately determining the provenance of ceramic finds. The implementa-
tion of a comprehensive programme of such analyses for slipware discovered in Poland
is an urgent research priority, as such studies have so far been conducted only sporadically
(Trgbska et al. 2019).

The decline of slipware production was driven by its loss of status in the face of the
growing availability of factory-made faience from the 17th century onwards, and, from
the 18th century, of European porcelain. In domestic contexts, such ceramics were increas-
ingly replaced in kitchens by metal utensils (Frys-Pietraszkowa 1970, 77).

Pomeranian faience

Similar observations and conclusions may be drawn in relation to another type of post-
medieval earthenware — so-called Pomeranian faience (Fig. 8§-9). Its production began
approximately a century later than that of slipware, most likely in the late 17th century,
and continued into the early 19th century. It was concentrated in centres located in northern
Poland, specifically in Gdarisk Pomerania (formerly Royal Prussia). In addition to Gdansk,
the region included Elblag, Malbork, and smaller nearby localities such as Chetm (Stara
Wies), Frombork, Mtynary, Pastek, and Tolkmicko (Marcinkowski 2007; 2009b; 2011).
Within this category of ceramics, the output from the Elblag region stands out for its better
quality and value. Products from this centre are also the best documented and most thor-
oughly studied. However, earthenware similar in terms of technology and ornamentation
is found in various parts of Poland (conclusion based on the review of literature). It does
not necessarily originate exclusively from the coast of the Baltic Sea. The average quality
of these vessels does not preclude their production in other regions (e.g. in Mazovia), in
numerous pottery workshops. Nonetheless, in Polish publications, pottery of this tape is
universally described as ‘Pomeranian faience’. This ceramic tradition was continued by folk
potters in the 19th and 20th centuries in the other centres (Kwasniewska 2006, 63-97).

This group of Early Modern ceramics is characterised by a reddish body, resulting from
the use of ferruginous clays, and a surface coated with lead-tin glaze — typically applied
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only to the decorated side. The vessels are adorned with schematic ornaments painted in
shades of blue, green, yellow, and purple-brown on a light background, most often white
with a slightly bluish or greenish tint. Although the patterns were polychrome, the prom-
inence of specific colours varied over time (Marcinkowski 2009b, 44—45). These vessels
were intended primarily as decorative items for interior display, as indicated by a pierced
base for suspension and the absence of glaze on the reverse side (Kilarska 2003, 147).

The established range of forms is dominated by plates and bowls of varying depth. Also
produced were jugs of different heights and capacities — with or without tubular spouts —
as well as vases, small bowls, and tankards (Marcinkowski 2009b, 44; 2011, 39-52).
A distinguishing feature of Pomeranian faience was the presence of a ring at the base and
painted decoration depicting stylised plants (Fig. 8: 1-7, 9-10; Fig. 9: 3, 4, 12) and geo-
metric patterns (Fig. 9: 9), sometimes accompanied by human figures (Fig. 9: 7-11), birds
(Fig. 8: 89, 11-12), dates (Fig. 9: 5), architecture (Fig. 9: 1-2) or landscapes (Fig. 9: 3, 6),
heraldic motifs, or inscriptions (Marcinkowski 2011, 53-96). The similar arrangement and
colour scheme of the ornamentation found on various examples may suggest a common
provenance (Marcinkowski 2009b, 45). The quality of craftsmanship varied over time
(see below), but was generally average, as evidenced by production flaws visible on many
pieces, such as cracked glaze, uneven application, spilled pigment, as well as chipping
and craquelure in the painted decoration (Marcinkowski 2011, 102—105).

Stettinware

Stettinware (German: Stettiner Ware) is the conventional term used to describe a type
of pottery characteristic of the broader region of Western Pomerania, which was exported
via the port of Szczecin. These wares were also produced in Denmark, southern Sweden,
Mecklenburg, and Schleswig-Holstein from the early 18th century until the end of the
19th century. As such, they represent the most recent development among the ceramic
groups discussed here — particularly as production in the Szczecin area likely began only
in the second half of the 18th century and continued into the early 19th century. The perio-
disation of this pottery tradition, despite more than a century having passed since the foun-
dational study on the subject, remains largely valid (Kwiatkowski 2010, 40, footnote 5; 43;
Szeremeta 2022, 100; after Secker 1915). Known production centres along the southern
Baltic coast include Greiffenberg, Greifswald, Liibeck, and Stralsund, as well as sites with-
in the borders of present-day Poland, such as Chociwle, Czaplinek, Gryfino, Koszalin,
Krosno Odrzanskie, Police, Stupsk, and Trzebiatéw (e.g. Karwowska 2010, 17, 20; Kwiat-
kowski 2010, 42; Szeremeta 2022, 99—-100; see also Moller 1999, 4-12).

This was a distinctive and individual type of Pomeranian ware combining simple,
utilitarian forms with a limited range of decorative motifs. Technologically, it belonged
to the category of faience, featuring a porous body typically in shades of yellow-brown or
yellow-grey. It can be thought that, compared with the faience from Gdanisk Pomerania,
Stettinware was of comparable quality, i.e. made of similar ceramic fabrics, but with slight-
ly different colours, equally fairly well fired. A characteristic feature of these vessels was
the absence of a foot ring. The plain ceramic core was concealed beneath a coating of white
lead-tin glaze. The decoration was dominated by compositions of stylised plant motifs
(Fig. 10: 1-8) — either as single elements or arranged in tendrils, branches, or bouquets —
often combined with other elements such as linear, architectural (Fig. 10: 10, 12), or
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Fig. 8A. Pomeranian faience from Elblag from the 18th century. Selected vessels from the collection of the
Archaeological and Historical Museum in Elblag (photo by A. Czuba, M. Marcinkowski, and L. Okoriski;
after Marcinkowski 2011, Catalogue Nos. 29 (1), 119 (2), 21 (3), 133 (4), 211 (5), 250 (6), 68 (7), 81 (8),
32 (9), 22 (10), 41 (11), 189 (12); computer processing M. Bis and W. Bis).
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Fig. 8B. Pomeranian faience from Elblag from the 18th century. Selected vessels from the collection of the
Archaeological and Historical Museum in Elblag (photo by A. Czuba, M. Marcinkowski, and L. Okoriski;
after Marcinkowski 2011, Catalogue Nos. 29 (1), 119 (2), 21 (3), 133 (4), 211 (5), 250 (6), 68 (7), 81 (8),
32 (9), 22 (10), 41 (11), 189 (12); computer processing M. Bis and W. Bis).
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Fig. 9A. Pomeranian faience from Elblag from the 18th century. Selected vessels from the collection of the
Archaeological and Historical Museum in Elblag (photo by A. Czuba, M. Marcinkowski, and L. Okoriski;
after Marcinkowski 2011, Catalogue Nos. 213 (1), 79 (2), 62 (3), 223 (4), 33 (5), 66 (6), 166 (7), 95 (8), 20 (9),
252 (10), 138 (11), 209 (12); computer processing M. Bis and W. Bis).
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Fig. 9B. Pomeranian faience from Elblag from the 18th century. Selected vessels from the collection of the
Archaeological and Historical Museum in Elblag (photo by A. Czuba, M. Marcinkowski, and L. Okoriski;
after Marcinkowski 2011, Catalogue Nos. 213 (1), 79 (2), 62 (3), 223 (4), 33 (5), 66 (6), 166 (7), 95 (8), 20 (9),
252 (10), 138 (11), 209 (12); computer processing M. Bis and W. Bis).
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Fig. 10A. Stettinware (Stettiner Ware) from the 18th — beginning of the 19th century. Selected vessels from
the collection of the Archaeological and Historical Museum in Stargard (2—6, 8) (photo by M. Szeremeta;
after Szeremeta 2022, 106, fig 6: 1; 108-109, figs. 8: 1, 9:1-2; 116, fig. 14: 1) and the National Museum in
Stettin (Public domain; MNS 2025: Inv. Nos. MNS/E/5970 (1), MNS/E/606 (7), MNS/E/6348 (9), MNS/E/6350
(10), MNS/E/568 (11), MNS/E/6349 (12); computer processing M. Bis and W. Bis).
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Fig. 10B. Stettinware (Stettiner Ware) from the 18th — beginning of the 19th century. Selected vessels from
the collection of the Archaeological and Historical Museum in Stargard (2—6, 8) (photo by M. Szeremeta;
after Szeremeta 2022, 106, fig 6: 1; 108109, figs. 8: 1, 9:1-2; 116, fig. 14: 1) and the National Museum in
Stettin (Public domain; MNS 2025: Inv. Nos. MNS/E/5970 (1), MNS/E/606 (7), MNS/E/6348 (9), MNS/E/6350
(10), MNS/E/568 (11), MNS/E/6349 (12); computer processing M. Bis and W. Bis).
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cartouche-like designs. The ceramic repertoire consisted primarily of plates and bowls in
various sizes and depths, slender handled pots, lids, and tankards. In terms of ornamenta-
tion, the commonly used blue dye was gradually supplemented by turquoise, green, yellow,
and purple-brown (Moller 1999, 4-8, 14, fig. 1; Karwowska 2010, 19-20; Kwiatkowski
2010, 38-40; Szeremeta 2022, 104—-115). Archaeological finds from Stargard show that
most of these vessels were carelessly made: they are crooked, have a thick body, and the
quality of paint and decoration is poor (Kwiatkowski 2010, 41).

The decline of this pottery tradition was driven by the growing demand for cheaper
porcelain (from the mid-18th century), the narrowing of the market to a primarily rural
clientele, and eventually by the advent of industrial production in the early 20th century
(Karwowska 2010, 18).

Discussion: from determinants and influences to their
dissemination in domestic ceramic production

Influences and adaptations

The origins of the discussed ceramic groups within the territory of present-day Poland
remain uncertain and have yet to be definitively explained. Based on technological fea-
tures and decorative elements, various factors have been identified as potential influences
shaping their production. It appears that these developments resulted from the conver-
gence of multiple impulses, emerging through simultaneous, multidirectional interactions
triggered by the broader socio-economic conditions and cultural transformations occurring
between the 16th and 19th centuries (as outlined above). These changes were driven in
part by technological advancements, which enabled the creation of wares with previously
unattainable forms and ornamentation. A key stimulus came from the influence of foreign
ceramics — originating both from distant Asia and nearby European regions — which were
of higher quality and often introduced stylistic features unfamiliar to local production. Their
visual appeal created consumer demand, which in turn influenced patterns of trade and
local manufacturing practices.

In the case of slipware, two principal directions of influence can be identified — one
originating from the south, the other from the west (Bis 2025). For vessels featuring
a white background and richly polychrome decoration, close analogies have been drawn
with 16th-century Italian maiolica, particularly from centres such as Deruta, Gubbio, and
Faenza. This connection has been confirmed for certain finds from ELarcut, Rzeszéw, and
Miechocin (see Szetela 1969a, 24-33, figs. 90-96, 112—121; Frys-Pietraszkowa 1970, 76),
in the latter case specifically for vessels produced during the initial and peak phases of
the workshop’s activity, i.e. from the late 16th to the mid-17th century. The affinity lies
in the range, types, and compositional layout of decorative motifs, while the differences
are evident in their modification and schematisation. The designs tend to be graphic and
restrained — still representational, but lacking the refinement of their Italian prototypes
(Szetela 1969a, 25, 28). Typical maiolica motifs such as heraldic emblems, grotesques, and
istoratio scenes were not adopted. Human figures appear only occasionally (see Fig. 6: 7).
Animals (e.g. birds or deer) and fantastical creatures are likewise rare. Instead, the orna-
mental schemes incorporated indigenous elements (Szetela 1969a, 24, 30-31). Designs
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inspired by the plant world came to dominate, particularly on light slip coatings (see Fig. 6:
1,4-6; Fig. 7: 1, 2,4, 7). These included rosettes, petals, and leaves of various forms and
species (e.g. oak, vine), either arranged individually, in bouquets, or as floral bunches, along
with palmettes, bulbs, acanthus, and laurel wreaths. These were frequently accompanied
by geometric ornaments (see Fig. 6: 2-3) — typically set against dark backgrounds — such
as dots, spirals, zigzags, concentric circles, rays, knots, and wavy bands (Szetela-Zauchowa
1994, 48-65, figs. 4-81). The motifs were arranged in a variety of compositions: radially,
in segments, in loose compositions, or in the form of so-called fish scale or floral spray
patterns (Szetela 1969a, 13-19).

This gave rise to speculation that production may have been initiated by migrants from
the aforementioned Italian centres, possibly arriving directly from the Apennine Peninsu-
la (cf. Szetela 1969b, 80; Frys-Pietraszkowa 1970, 76). Alternatively, the transmission of
decorative models could have occurred via potters of Italian descent who migrated from
neighbouring Moravia, where such traditions were already established. One such group
may have been the Haban community. Although no written sources confirm this hypothesis,
similarities between Haban pottery — in terms of ornamental layout and motif selection —
and the decorative schemes found on slipware from Miechocin have been recognised and
demonstrated (Szetela 1969a, 24-28; Szetela-Zauchowa 1994, 56). This type of ceramic
was produced by Anabaptists (Protestant immigrants), who probably originated in the
northern part of the Italian Peninsula or in Switzerland, South Germany, and Tyrol. They
settled in the region of present-day southern Moravia (from 1526; the heyday of the Ana-
baptist community spans between 1565 and 1592). Due to re-Catholicisation, after 1620
most of them moved to Hungary, to neighbouring west Slovakia. Anabaptists brought to
these territories progressive procedures, advanced technologies and production methods,
which they continued to improve. They mastered all the important crafts, including ceram-
ic production. Their wares developed based on the model of Italian maiolica, especially
bianchi di Faenza, characterised by painted, polychrome decoration — albeit in a limited
colour palette (typically blue, yellow, purple, and green) — applied over a white tin glaze,
often outlined in a dark contour (as seen in maiolica and Miechocin products). In most
cases, decoration was applied only on the front side of a vessel. Stylised floral motifs pre-
dominated, occasionally accompanied by initials, dates, craft emblems, monograms, or coats
of arms. Over time, the range of motifs expanded (e.g. Kalesny 1994; Pajer 2006; 2011,
Kalinovd 2017, 59-66; Bis 2025, 58, 59, fig. 7).

In Polish slipware, stylistic references to Italian originals are also evident in other
decorative techniques. One such method is marbling, which was a standard decorative
practice in Tuscan slipware production between 1550 and 1650. It was certainly employed
in Pisa and in other towns along the Arno River, such as Montelupo and Pontorme (Moore
Valeri 2012; see also Meyza 2017, 127-128). This ornamental effect was achieved by
mixing liquid slip on the vessel’s surface, resulting in flowing, smooth lines, as well as in
spots and irregular blotches (Rada 1993, 151-153; MPRG 1998, chapter 13.2). Two mar-
bling variants have been noted on red-bodied sherds: a monochrome version (in white)
and a polychrome version combining white, red, black, and green (Moore Valeri 2012,
20-21, 25-26). The use of marbling has also been confirmed in Lombard pottery in the
second half of the 16th century (Stephan 1987,301). A similar decorative effect, executed
in a comparable colour palette, appears on wares from Miechocin dated to the late 16th to
mid-17th century (Szetela 1969a, 18; Szetela-Zauchowa 1994, 64). Marbling was used
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either as the sole ornament on the vessel’s surface or in combination with geometric pat-
terns (see Fig. 7: 6, 11, 12).

Its version was splashing. This effect was created by splashing the liquid on the sur-
face of a vessel and took the form of irregular spots, splashes or streaks (MPRG 1998,
chapter 13.2). Typically, one pigment (green or brown) was applied over a light slip coat-
ing. This primitive method was used on the vessels from Miechocin from the 18th century
(Szetela-Zauchowa 1994, 67) (see Fig. 7: 3, 13).

Another ornamental technique — sgraffito — may also trace its origins to Italy in an
earlier period. This decorative tradition was developed in various Italian centres, notably
in Tuscan workshops, including Pisa, from the 15th to the 17th century. The most common
types were a punta and a stecca (in addition to a fondo ribassato). Incised patterns were
filled with paints in several colours and then covered with a lead glaze. The underlying
body remained yellowish or brown (e.g. Giorgio 2019, 15, 18-19, figs. 6-7). Other Italian
centres known for sgraffito ware included Bologna, Cremona, Ferrara, Lodi, Padua, and
Venice (Stephan 1987, 301). However, the dissemination of this technique in Early Modern
ceramics across Central and Western Europe did not occur through maiolica, but rather
through Werra-type slipware (cf. Gaimster 1991; 2006, 36, 87; Hurst — Gaimster 2005;
de Groot 2018). On the surfaces of these vessels, selected design elements were outlined
through incision and then filled with colouring agents (see Fig. 5: 1-6). This method en-
hanced the three-dimensional effect of the motifs and increased their decorative impact.
These wares introduced both technical and aesthetic innovations, making them attractive
models for imitation. In the territory of present-day Poland, this style of decoration may
have first appeared in pottery workshops in Silesia (see Szajt 2021, 76-77, 236-242, pls.
113-119; Duma 2025).

A similar function was served by the use of contour lines (outlines) around painted
motifs across all of the discussed ceramic groups. This feature often resulted from trans-
ferring the design onto the vessel surface using a stencil (e.g. van Dam 2004, 44). 1t reflects
both an attention to detail in the depiction of motifs and a deliberate effort to achieve a con-
trolled and planned visual effect. On Italian maiolica, contour lines were typically brown
or blue (e.g. Sani 2012; Wilson 2016), while on Dutch faience, they were usually blue or
black — referred to as ‘trek’ (e.g. Pigtkiewicz-Dereniowa 1996; Kilarska 2003; van Dam
2004; Kowalski 2013). Outlining was also a characteristic feature of slipware from Miecho-
cin dating to the period up to the mid-17th century: brown contours were used for motifs
painted on light backgrounds (see Fig. 6: 1, 4-7), while bright outlines were applied to
elements painted on dark slip grounds (see Fig. 6: 2, 3) (Szetela-Zauchowa 1994, 63—66).
Contour lines are also found around certain ornaments on Pomeranian faience from Elblag
produced in the first half of the 18th century (Marcinkowski 2011, 55-69) (Fig. 8: 1, 4;
Fig. 9: 4,7, 10-11). However, this feature disappears in wares with more schematic and
carelessly executed motifs, such as Elblag faience from the second half of the 18th to the
mid-19th century (Marcinkowski 2011, 69-96), and in Stettinware from the latter half of
the 19th century (Karwowska 2010, 28-37).

In the case of Miechocin, as well as of Jarostaw and Rzeszow wares, influences from
Eastern cultural traditions — particularly those associated with the Ottoman Empire (Tur-
key) — have also been noted in connection with Iznik ceramics. This influence is believed
to have been transmitted through the Armenian diaspora (Supryn 1975, 260-262; Szetela-
Zauchowa 1994, 53). 1znik pottery was produced from the last quarter of the 15th century
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until the end of the 17th century, with the main output consisting of tableware and decora-
tive tile wall panels. The defining features of this ceramic group include a white body and
glaze, which provided an ideal base for vibrant designs in red, blue, and green. The deco-
rative repertoire represented a creative synthesis of traditional Turkish motifs, especially
arabesques, combined with stylistic elements derived from Chinese art. Floral motifs pre-
dominated, often covering the entire surface of the vessel, and were frequently accompa-
nied by zoomorphic elements (mainly peacocks), as well as the ‘dollar’ pattern (e.g. Iznik
Pottery 2025; Kralj 2016; Bis 2025, 58).

Another technique introduced in Early Modern times and documented in Polish slip-
ware finds is chattering, although it originated from the opposite geographical direction.
It was likely invented in Mecklenburg—Western Pomerania — possibly in My§lib6rz — or
in Sweden before 1600. The technique was subsequently adopted in various pottery tra-
ditions across the continent, including in the Lower Rhine region (c. 1660), the Probstei
region in Schleswig-Holstein (c. 1706), and the German-speaking part of Switzerland
(shortly before 1700). Chattering was achieved using a chattering tool or a roulette to incise
concentric patterns — typically rows of small hollows — into the slip layer. It usually ap-
peared on the interior surfaces of vessels and was often combined with slip-trailed colour
designs, as well as incised or combed decoration (MPRG 1998, chapter 12.6; Gaimster
2006, 56; Heege 2019, 95-108).

Based on costume analysis and the depictions of men and women painted on vessels
from Miechocin, additional possible sources of inspiration for these images have been iden-
tified — namely local visual culture, including contemporary woodcuts and painting. Cer-
tain details may have been drawn from the decorative arts, such as carving, embroidery,
or manuscript illumination, including illustrated prints that gained popularity in Poland
from the late 16th and early 17th century onwards (Szetela 1969a, 32-33; 1969b, 82—80).
A distinctive example of the inventiveness of local potters — likely influenced by the pica-
resque literature — can be seen in the inscriptions found on Miechocin vessels. In addition
to male and female names, these include explanatory captions related to illustrations, as
well as fragments of proverbs, sayings, and moral maxims (Szetela 1969a, 32-34, 40-41,
figs. 145-149). To the author’s knowledge, such inscriptions have not been identified on
slipware from other sites in Poland. The most common inscriptions on similar wares are
dates, which appear infrequently — for instance, on vessels produced in Silesian centres
(see Szajt 2021, 76; Duma 2025, 42). Given the cultural connections of these regions, such
practices may be regarded as imitative of Werra-type wares.

While slipware production was largely shaped by adoptions from Mediterranean pottery
traditions, the other two ceramic groups — Pomeranian faience and Stettinware — belong
to the broader phenomenon of Dutch faience production and its consumption across the
Baltic Sea countries. They represent a regional repercussion of the popularity of this ware
in Early Modern Europe, albeit produced far from its place of origin in the Low Countries
and typically in localised, often lower-quality variants (see Fig. 8—10). The tonality — as well
as the content and compositional layout of key motifs — clearly resonates with the Dutch
prototypes, though these were frequently simplified or rearranged (e.g. PrzeZdziecka 1954,
220-222; Marcinkowski 2009b, 42, 46—47; Szeremeta 2025). Such designs may also be
interpreted as echoes of the fashionable chinoiserie. It is also possible that the transmission
of decorative models occurred through faience produced in German-speaking countries,
which themselves imitated Dutch wares (e.g. Glaser 2021) (see Fig. 9: 6, 11). These
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ceramics evoked the exoticism of the Orient while in practice representing a hybrid amal-
gamation of disparate stylistic elements. The tendency to ‘Europeanise’ the decoration of
Pomeranian faience became more pronounced around the mid-18th century (Marcinkow-
ski 2011, 55-69).

Archaeological evidence indicates that certain motifs from Delftware were frequently
copied and reinterpreted in Pomeranian faience. These likely included the elements most
strongly associated — by both producers and consumers — with Far Eastern culture and with
the prestigious Delft tradition. Among them were plates decorated with so-called ‘Chinese
motifs’ (symbols of good fortune), vases of flowers, bouquets, figures of Chinese people
in landscape settings, floral sprays, and stylised architectural elements (see Fig. 8-9).
These central motifs were often accompanied by lambrequins and decorative floral or linear
designs (cf. Kilarska 2003, 147-152; Marcinkowski 201 1; Kwiatkowski 2011; Szeremeta
2025). Some of the decorative features and vivid colour combinations found on specific
vessels also evoke associations with late 16th- and early 17th-century Dutch maiolica (cf.
Kowalski 2018). The ceramic output of that region thus found in Pomerania both imitators
(among local potters) and admirers (among the clientele).

Routes of transition

Ceramic wares from Mediterranean countries, Western and Northern Europe reached
the territory of present-day Poland primarily by sea, entering through the ports of Gdarsk
(e.g. Kilarska 2003, 18-24; Marcinkowski — Pospieszna 2016, 60—69) and Stettin (e.g. Kar-
wowska 2010, 18) and were subsequently distributed inland — mainly via river routes.

In addition to the direct influx of imported goods, another important stimulus for the
dissemination of stylistic and technological influences in Early Modern Polish pottery was
the mobility of journeymen. Techniques, vessel forms, and decorative patterns observed
during their travels or acquired in foreign workshops were gradually integrated into local
craft traditions by returning native apprentices (Kwapieniowa 1966, 104—108; Frys-Piet-
raszkowa 1970, 77).

At this stage of research, it is also possible to mark the participation of foreign pottery
makers in shaping local manufacture. It seems that the crafting was started by newcomers,
accommodating their needs, quality standards and designs. Nevertheless, local pottery
tradition — raw materials, techniques, etc. — was at least partly incorporated into the new
production (cf. Hume 2001; van Oosten 2009, 14). The involvement of non-local artisans
(innovators) resulted in the manufacturing of higher-quality goods with eclectic features.
It can be assumed that during the transition period, several following generations of potters
worked to meet the changing expectations of the local market. As a result, foreign deco-
rative elements tended to fade over time, giving way to simpler, more restrained forms.
Richly decorated wares were progressively supplanted by plain dishes with modest orna-
mentation. This was related to the gradual economic decline of pottery (see below).

What motivated people to purchase and use these goods? In this context, the varied
constraints and motivations of individuals are particularly significant (Blake 1980, 5-9;
Courtney 1997, 104). The concept of the desire to acquire things may help explain such
behaviour (Jervis 2017, 13—14). There was likely a widespread aspiration to emulate the
lifestyle of the better-off by acquiring similar possessions — provided they were financial-
ly attainable (Blake 1980, 6). This was accompanied by a desire for distinction and for
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owning aesthetically pleasing objects — a sentiment shared not only by elites but also by
members of other social strata. Among the lower classes, consumption was shaped by the
transformation of luxury items into everyday goods (McCabe 2015, 212). This process
unfolded through the gradual replacement of expensive, high-quality, and sophisticated
originals with more affordable and simpler versions (Blondé 2002, 299; Cumberpatch 2003).
The production of the ceramic types discussed here fulfilled this specific functional and
social niche within the regional market (cf. Gaimster 2006, 85), offering more accessible
forms of tableware. These wares were intended for consumers with refined tastes but of
only moderate means (e.g. Marcinkowski 2009b, 50-51).

According to a preliminary evaluation of Polish finds, it can be assumed that the qual-
ity and status of slipware, Pomeranian faience, and Stettinware were broadly comparable
to one another — albeit significantly lower than those of more luxurious, and typically less
frequently recovered, ceramic categories such as faience (whether imported or produced
in domestic manufactories), as well as maiolica, stoneware, and porcelain (cf. Gaimster
2006, 145, Diagram 7).

Phases of transition

Across all the ceramic groups under consideration, similar developmental trajectories
can be observed — though differing in intensity and timing — including a phase of flour-
ishing, followed by stagnation, and ultimately a decline in production. These processes
led to a two-pronged evolution of production and a wide range of wares, from attractive,
well-crafted vessels to those characterised by simplified forms and the most schematic
decoration. This gradual decline in quality unfolded over the course of approximately two
centuries.

One of the discussed categories comprises meticulously and precisely crafted items,
presumably produced by skilled artisans (ceramicists and painters) — often with a notable
degree of creativity. These vessels were probably intended for more demanding customers.
They were produced at a time when the centres had reached the peak of their develop-
ment. During this period (which we can call ‘time of imitation’), there was a discernible
effort to replicate motifs with fidelity and to preserve the colour schemes of the ceramic
prototypes.

In the case of the Miechocin workshops, this top phase occurred between the late 16th
and the mid-17th century. Characteristic features of this period included expressive and
precise painting with contour lines, adherence to zonal decoration and specific ornamental
layouts, e.g. the use of figural compositions, the flower-in-vase motif, and the marbling
technique (Szetela-Zauchowa 1994, 63—66) (see Fig. 6).

Pomeranian wares from Elblag reached a comparable level of development in the first
half of the 18th century, when decorations in several stylistic variants imitated Dutch and
Frisian faience. Chinese figural motifs combined with floral patterns (mainly flower baskets)
dominated. These vessels retained a monochromatic palette — primarily blue, occasionally
supplemented with yellow — along with careful execution and a generally acceptable level
of quality (Marcinkowski 2009b, 46-47; 2011, 55-58) (Fig. 8: 1, 8, 10; Fig. 9: 1,7, 9).

Early-phase Stettinware (c. 1695-1750, after Marcinkowski 2009b, 42) also exhibits
skilled craftsmanship, with decoration comprising a greater number of individual elements,
executed with a confident hand (Karwowska 2010, 19) (Fig. 10: 1, 9).



328 Bis: From foreign prototype to local production: Finds of post-medieval ...

By contrast, a second category consists of more rudimentary wares, which merely re-
ference certain stylistic tendencies seen in earlier production phases. These vessels were
produced in a simplified manner by potters of average skill and reflect a gradual impov-
erishment of the decorative repertoire, and the simplification of motifs. They were intend-
ed for sale to a less affluent clientele. The ceramics contained more indigenous elements
(‘time of individuality’). An appreciable decline in craftsmanship is evident in this group,
marking a regressive stage in production. This final phase (‘time of simplification’) is par-
ticularly characterised by a reduction in the colour palette, the progressive primitivisation
of vessels and their transformation into folk pottery.

In the slipware from Miechocin, this decline becomes apparent as early as the second
half of the 17th century. Italian maiolica patterns were no longer replicated; instead, single,
enlarged motifs — often occupying the entire surface of the vessel — came into use, including
highly stylised floral sprays. The colour scheme of the designs changed; green and blue
dominate instead of red and brown. Throughout the 18th century, the decoration grew in-
creasingly modest, for example, employing spotted patterns, while the use of contour lines
was gradually abandoned (Szetela 1969b, 98—101; Szetela-Zauchowa 1994, 66—67).

In the case of faience production in Gdansk Pomerania, changes included a shift in
compositional structure and the disappearance of Chinese motifs arranged in reserves,
around the mid-18th century (Fig. 8: 3, 5, 12; Fig. 9: 5, 8). From the second half of the
18th century onwards, decoration often covered the entire surface of vessels, motifs were
frequently applied using stencils, native floral designs were introduced, cartouches sur-
rounded by a laurel wreath, a lambrequin ornament and a running wave pattern were used,
and the colour palette included green and brown hues (Marcinkowski 2009b, 47; 2011,
58-78) (Fig. 8:2,4,6,9, 11; Fig. 9: 2-4, 6, 10-11). By the late 18th and early 19th century,
continuing into the mid-19th century, decoration became increasingly limited and simpli-
fied, with additional motifs eliminated in favour of a central element (Marcinkowski 2011,
78-92) (Fig. 9: 12).

The decline of Stettinware, initiated c. 1790-1820 (Fig. 10: 2-8, 10-12), occurred
during the second half of the 19th century and continued into the early 20th century. Over
time, the decoration became smaller in scale, more delicate, and more schematic, with
a noticeable increase in the use of geometric motifs. In later phases, when decoration was
still applied, it was often executed with stamps or stencils, and many vessels were left
undecorated (Karwowska 2010, 19-20).

Conclusion

The manufacturing of slipware, Pomeranian faience, and Stettinware was initiated as
a number of the discussed factors occurred, particularly the combination of various dy-
namic, multidirectional cultural influences, technological advancements, and Renaissance
and Baroque stylistics. These ceramics were shaped by inspirations drawn from pottery of
diverse origins. Imports from the Far East, such as Chinese porcelain, played a pivotal role
in transforming European pottery production. Simultaneously, different models were pro-
vided by products from Italian maiolica. Additionally, Dutch faience and regional manu-
facturing traditions also had a significant impact on the development of new ceramic styles,
and they were an integral part of these complex processes.
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Thus, using their examples, we can explore how ceramic styles were juxtaposed, re-
peated or transformed over time. This circulation (‘circle’) of ceramics and ideas is key
to understanding their development (see Barker — Majewski 2006, 226). In these catego-
ries of products, the described influences, primarily in decorations, are more or less evi-
dent, as indicated above. However, their subsequent development significantly diverged
from the mainstream of ceramic evolution. It was fixed at a regional or even local level
and determined by available resources as well as the abilities and artistic sensibility of
pottery makers. It proceeded in three phases: from the time of imitation, through the time
of individuality, to the time of simplification.

The presented evolution of pottery production was a result of the growing demand for
more sophisticated goods serving as substitutes for their expensive counterparts. This process
was fuelled by the aspirations of the lower classes to imitate the lifestyle of the well-off.
As aresult, local craftsmen were encouraged to produce a range of relatively cheap and
lower quality vessels, which were inspired by luxury goods (including the most impactful
Italian maiolica, Dutch faience, as well as foreign slipware).

From the 16th to the early 19th century, the analysed ceramics formed an integral part of
table culture. They embodied and reflected contemporary notions of what was fashionable
and desirable from the perspective of the user — with distant origins, continually reinter-
preted and adapted by local producers. This process unfolded as a journey from foreign,
refined, and elite prototypes to modest, locally produced wares of average quality, tailored
to the means and expectations of consumers in the remote Polish countryside.

I would like to thank the researchers who gave me permission to use the photographs of the specimens
they analysed: Mirostaw Marcinkowski, Agnieszka Oniszczuk, and Mateusz Szeremeta.
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