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Abstract:We are presenting a first overview of the ceramic annulets found in Neolithic contexts in the Balkan
Peninsula, which we are interpreting as bracelets with a very specific short-term use and function. Based on
available information, we are revealing their geographical and chronological distribution. The ceramic brace-
lets appeared within the first farming communities of the Central Balkans at the break from seventh to sixth
millennium BC. They are not abundant, always fragmented and found in residential contexts at Neolithic sites
north of the Aegean between 6000 and 5400 BC. The assemblages from the two Neolithic sites Amzabegovo and
Svinjarička Čuka, both on the Vardar-Morava neolithization route into Europe, are presented here as case
studies. Based on our data, we reveal their physical properties and their place in the ceramic production, their
diversity and evolution, as well as their possible function and relation to social aspects as part of the
Neolithization process.
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1 Introduction

We have recently initiated the first systematic comparative study of early Neolithic sites along the Vardar-
Morava dispersal route, which offers the opportunity to analyse newly excavated, dated and contextualized
materials, based on the case studies of Amzabegovo and Svinjarička Čuka. The rich material assemblages of
both sites also included some inconspicuous small ceramic fragments of objects identified as fragmented clay
annulets, which, based on the analyses presented here, we interpret as bracelets. Until now the ceramic
bracelets have not been sufficiently studied and are not well known as a distinct object category of the
Neolithic in southeast Europe. Usually fragmented and deposited in domestic contexts, these specific orna-
ments remained neglected, underestimated or simply overlooked due to their commonly bad preservation and
relatively low numbers per site. The ceramic bracelets of the Neolithic appear for the first time in the Central
Balkan, and persist for a certain length of time. Seen in a broader geographic and temporal perspective, this
represents one step of the neolithization process between Anatolia and Europe. The meaning behind the
specificity of the Central Balkan Neolithic is a question of more complex and comprehensive study, to which
more detailed study of the bracelets, as one of the markers, has the potential to contribute. Their distinct
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chronological appearance with the first farming communities in the early Neolithic and limited spatial dis-
tribution in southeast Europe give relevance to the bracelets in the context of studying the Neolithization
process.

It is widely accepted that the main actors in the Neolithization process were migrating farmers moving in
a general W-NW direction, starting from the Neolithic core area of Anatolia and the Levant (Hofmanová et al.,
2016; Mathieson et al., 2018). The Neolithic techno-economic complex reached the Aegean coast of the Balkan
Peninsula by the mid-seventh millennium BC. The Central Balkan hinterland was a key region, where the
Neolithic communities went through essential transformations and adaptations, necessary for bridging the
gap between the warmMediterranean and the colder and humid Continental parts of Central Europe, enabling
further expansion to the rest of the continent (Krauß et al., 2018). The transformative process took almost five
centuries, roughly between 6500 and 6000 BC, and our main focus is to identify the discrete mechanisms and
the dynamics of the Neolithic spread between the Aegean and the Danube. We believe a more high-resolution
(micro-)regional approach is needed, in order to build an overarching narrative. The Vardar and Morava River
valleys constitute one of the main corridors, facilitating the movement of people, goods and ideas, and is well
represented by the Amzabegovo and Svinjarička Čuka sites we are investigating.

Our study of the new and well-contextualized distinct clay objects found at these sites raises the question
of their function on individual and communal levels, their relation with older comparable ornaments made of
stone in other areas as well as their potential as source of new information about the Neolithization process in
the Balkans.

2 Ceramic Annulets

The idea of annulets as ornaments is embedded in the much older concept of stone, bone and shell body
augmentation of southwest Asia and Europe, which can be traced back at least to the Upper Palaeolithic (Baker
et al., 2024; Baysal, 2019; Perlès, 2018, 2021; White, 1993). Stone annulets and bracelets as individual ornaments
are a common practice in Pre-Pottery Neolithic (PPN A) Anatolia and the Levant from 9500 BCE onwards,
where they are strongly linked with the early stages of craft specialization (Gebel, 2023; Kozlowski & Aurenche,
2005). They are characterized by a high-quality production of diverse stone raw materials in distinct shape-
types and a wide-spreading shared practice of use, repairing and re-using (Baysal, 2019, pp. 116–120), including
potential deliberate fragmentation (Erim-Özdoğan, 2011). The practice of manufacturing stone bracelets is
spreading further from east to west and is closely associated with the establishment of first Neolithic com-
munities in west Anatolia and the wider Mediterranean (Çilingiroğlu, 2005; Martínez-Sevilla et al., 2021). Their
common use as bracelets is evident due to their body position in burials, use-wear analyses and their
standardized clusters of sizes (Martínez-Sevilla et al., 2021).

The innovation of using clay for the production of containers in the Pottery Neolithic period around 7000
BCE did not change the practice of stone bracelet production in southwest Asia. During the seventh millennium
BCE, stone bracelets were distributed as far as the Aegean coast of Anatolia, as evidenced at Çukuriçi Höyük
(Horejs et al., 2015), but did not reach the Greek mainland until the middle and late Neolithic times (Ifantidis,
2019, 2020). However, clay bracelets are not known in Anatolia or in the Aegean, where clay as material, aside
few exceptions, plays a minor role in ornament production in general. These exceptions include the few clay
beads found in level VIII at Çukuriçi Höyük (6200–6000 BC), as well as those reported from Çatal Höyük (Bains
et al., 2013; Baysal, 2019, p. 127). In both cases, they are only a small part of the ornamentation repertoire,
overwhelmingly populated by stone and shell objects. Ornamental ceramic objects are also very rare at
Neolithic sites in Greece, related to few specific types (Ifantidis, 2019).

Further up north from the Aegean coast, however, the picture changes significantly. The ceramic annulets
appear for the first time around 6000 BC in the south-central Balkans, and can be found at numerous sites spread
throughout the central Balkan region and further to the north following the Neolithic dispersal (Figure 1). The most
detailed studies come from the fringes of the dispersal area, such as Aşağı Pınar in Türkiye (Aytek, 2015), Sacarovca I
in Moldova (Dergachev & Larina, 2015), and the Körös Valley from Hungary (as part of the figurine study of
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Starnini (2014)). From the central part of the distribution area (i.e. the south-central Balkans) the annulets are rarely
published in detail. Gimbutas described nine ceramic bracelets in an editedmonograph on Amzabegovo (Gimbutas,
1976, p. 250). Similar objects are reported from several other sites (Detev, 1959; Dimitrijević et al., 2021; Elenski, 2006;
Kalicz, 2011; Lazarovici &Maxim, 1995; Lichardus-Itten et al., 2002; Minichreiter, 2007; Mould et al., 2000; Perić, 2008;
Stojanovski, 2017; Vasileva & Hadzipetkov, 2014). A regional overview has not been presented yet, but their
distribution in southeast Europe suggests a potential importance as transcultural material expression related to
the Neolithization, comparable to the southwest Asia and the Mediterranean with their stone counterparts. The
current gaps in their spatial dissemination are very likely related to the state of publications and identification
(Figure 1).

3 Ceramic Bracelets of Amzabegovo and Svinjarička Čuka

Amzabegovo is a well-known Neolithic site in the Vardar River system in Macedonia and has served as a
reference point in Balkan Neolithic studies since the early 1970s (Garašanin et al., 2009; Garašanin,
1979, 1982, 1998; Gimbutas, 1974, 1976). New excavations are ongoing since 2019 and this is the first presentation

Figure 1: Map with location of sites where ceramic annulets were reported: 1. Amzabegovo (Gimbutas, 1976; this study), 2. Grnčarica
(Stojanovski, 2017), 3. Tumba Madžari (Kanzurova, personal communication), 4. Cerje Govrlevo (Dimitrijević et al., 2021), 5. Vrbjanska
Čuka (Naumov, personal communication), 6. Veluška Tumba (Naumov, personal communication), 7. Svinjarička Čuka (this study), 8.
Drenovac (Perić, 2008), 9. Bulgarchevo (Grebska-Kulow personal communication), 10. Ilindentsi (Grebska-Kulow personal communica-
tion), 11. Kovachevo (Lichardus-Itten et al., 2002), 12. Yasa Tepe-Plovdiv (Detev, 1959), 13. Kapitan Dimitrievo (Detev, 1950), 14. Dzhu-
lyunitsa-Smardesh (Elenski, 2006), 15. Yabalkovo (Vasileva & Hadzipetkov, 2014), 16. Nova Nadezhda (Bacvarov and Nikolova, personal
communication), 17. Aşağı Pınar (Aytek, 2015), 18. Servia (Mould et al., 2000), 19. Galovo (Minichreiter, 2007), 20. Szarvas (Starnini, 2014),
21. Endröd (Starnini, 2014), 22. Furta-Csátó (Starnini, 2014), 23. Mehtelek (Kalicz, 2011), 24. Gura Baciului (Lazarovici & Maxim, 1995), 25.
Sacarovca I (Dergachev & Larina, 2015) (©B. Horejs, N. Schinnerl, M. Börner (2022), modified by D. Stojanovski).
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Figure 2: The ceramic annulets assemblage included in this study, in a chronological perspective (© D. Stojanovski and F. Ostmann, ÖAI).
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of material coming from the latest campaigns. Svinjarička Čuka is a newly discovered site in the South Morava
system of South Serbia. The intensive multidisciplinary research at this site since 2018, by the Austrian
Archaeological Institute and local and national Serbian partners, has illuminated the beginning of settled
life in the Leskovac basin, a previously not well-known microregion of the Vardar-Morava Neolithization
corridor (Horejs et al., 2019, 2022).

This study is focusing on the ceramic annulets coming from the latest excavations at these two sites, which
are systematically studied in a comparative approach by the authors since 2023. Both sites are settlements
located along the Vardar-Morava River corridor and provide substantial data deriving from state-of-the-art
fieldwork and cover not only the initial phases of the Neolithic in their area, but also the subsequent centuries.
Their location on opposite parts of the environmental frontier between Mediterranean climate and vegetation
zone in the south (Amzabegovo) and continental climate and landscapes in the north (Svinjarička Čuka) offer
an ideal framework for cross-cultural-environmental studies within a regional nutshell. Their distance of
around 200 km also represents a farming frontier zone for a few centuries, before its further dispersal into
the continent along this corridor based on radiocarbon data (Porčić, 2024; Whittle et al., 2002). Amzabegovo
starts around 6400/6300 BC and is the eponym site of the Amzabegovo-Vršnik group (Ballmer et al., submitted;
Pavúk & Bakamska, 2021), while S. Čuka starts later at 6100/6000 cal BC and is attributed to the Starčevo group
(Horejs et al., 2025).

Twenty clay bracelets from Svinjarička Čuka and five from Amzabegovo are included in this study (Figure 2,
Table 1). They are all coming from non-funerary contexts (stratified, contextualized and radiocarbon-dated), and
are old-broken pieces without signs of reuse, presumably partially re-deposited. By comparing them with similar
objects from the wider Balkan area, we are presenting them in the context of the Neolithic development in the
Central Balkans.

The age range is determined from absolute dates, obtained from samples coming from the same, or closely
related units as the bracelets.

Table 1: Amzabegovo and Svinjarička Čuka ceramic bracelet assemblage

Item ID Context Age range (cal BC) Type Diameter (mm) Thickness/width (mm)

AMZ_31_8 Dry brick wall debris 5750–5600 I 40 8/8.5
AMZ_34_51 Clay layer 5750–5600 I 40 9.3/9.3
AMZ_51_4 Floor foundation 6000–5800 I 40 8/8
AMZ_40_38 Levelling layer 6000–5800 I 80 7.7/7.7
AMZ_91_1 Pit next to oven 6028–5888 I 45 5.5/5.5
CU19_1050_3_2 Clay layer Around 5500 IV 42 10/7
CU21_1061_3_1 Activity horizon Around 5500 I 48 5/5
CU24_1573_3_21 Clay layer 5600–5500 I 70 7.5/7.5
CU21_1105_3_10 Clay layer 5600–5500 I 36 11/11
CU21_1111_3_11 Clay layer Around 5600 I 74 9/8
CU22_1137_3_26 Activity horizon Around 5600 II 50 9/9
CU21_0104_3_29 Find accumulation Around 5600 V 50 11/10
CU24_1508_3_2 Filling layer Around 5600 II 38 10/11
CU24_1590_3_1 Complex 3 – activity horizon Around 5600 II 70 8/11
CU24_1590_3_2 Complex 3 – activity horizon Around 5600 I 80 6/6
CU24_1590_3_3 Complex 3 – activity horizon Around 5600 I 64 6/6
CU24_1590_3_5 Complex 3 – activity horizon Around 5600 I 50 10/9
CU23_0082_3_2 Complex 4 – Starčevo house Around 5600 VI 40 7/7
CU22_1214_3_9 Clay layer 5700–5600 I 56 7/7
CU22_1250_3_8 Clay layer 5700–5600 I 40 8/8
CU24_1610_3_34 activity horizon with Complex 8 5700–5600 I 50 10/10
CU22_1238_3_17 Clay layer 5900–5700 I 50 9/8
CU23_1238_3_30 Clay layer 5900–5700 I 44 6/6
CU22_0239_3_2 Activity horizon 5900–5700 III 40 8/9
CU22_0246 _3_4 Clay layer c. 6000 I 50 6/6
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3.1 Techno-Typology

The annulets are part of the established ceramic production at each of the sites. Macroscopically, they are identifiedwith
some of the ware groups already recognized from the pottery (Burke, 2022; Horejs et al., 2022). No recipe preferences
could be noticed –finemicaceous fabrics were used at the same timewith fabrics containing largemineral inclusions, as
well as a blend tempered with organic material (Figure 3a). There was no single approach to surface treatment either.
Most of the pieces are evenly andwell burnished. Some showdifferent levels of polish. In one example specifically, there
is a clear difference between the highly polished interior and the dull exterior (Figure 3b). This is highly likely a use-wear
consequence, rather than a technological trait. In contrast, there are roughly formed examples such as SČ_104_3_29,
where folds and striations are visible, and on which an imprint of some sort of cloth is visible on its surface (Figure 3c).
The colour after firing, like in the pottery, varies from lighter red and brown hues to dark grey.

Regarding the size of the bracelets, 18 of the 25 items (72%) fall into the small category, with internal diameter
between 36 and 50mm (Figure 4a). Two are intermediate, with diameter between 50 and 65mm, and five are large
(65–80mm). The width and thickness of the bracelet body range between 5.5 and 11mm. Even though we are
dealing with a small assemblage, as far as the width and thickness is concerned, there is a clear pattern of size
increase through time (Figure 4b). The older examples are thinner with more symmetrical body (i.e. the width and
the thickness are the same). The younger show a tendency towards width and thickness increase and often there is
a difference between the two parameters, resulting in diversification of the cross section.

The cross sections of the individual pieces are used here to classify the annulets of the two sites into six
types: type I – the cross section is circle, making the body of the object cylindrical; type II – dome cross section,
the annulet is flattened on the internal side; type III – inverted dome cross section, the outer surface of the
annulet is flattened; type IV – vertical ellipse cross section, resulting in taller and slimmer annulets; type V –

trapeze cross section, the internal surface of the annulet is flat and wider than the outer, which is also flat; we
have only one example, in which the sides are slightly concave; type VI – triangular cross section. Only type I
annulets are found at Amzabegovo, which is also the dominant type at Svinjarička Čuka. The other types are
represented only at Svinjarička Čuka by one sample each, except for type II, which is represented by three
examples. It seems that the shapes diversify with time, type I being the earliest prototype, but a bigger
assemblage is needed to establish the cross section as a chronological marker.

3.2 Spatial Framing

Most of the bracelets were re-deposited and found in filling or levelling layers, although several were dis-
covered in concrete domestic units (a pit, a floor or an activity area) (Figure 5 and Table 1). With the well-

Figure 3: Selected bracelets representing technological features: (a) Two different clay fabrics, (b) bracelet with different surface
treatments of the exterior and the interior and (c) a sample with rough surface and fabric imprint (photos: F. Ostmann, ÖAI).
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established chrono-stratigraphic structure at both sites, the occurrence of the annulets can be precisely dated.
The earliest annulet from Amzabegovo (91_1, Figure 2) was found in phase 3 of the revised stratigraphy, in a
shallow pit next to an oven dated around 6000 BC (Ballmer et al., submitted). Item 51_4 was found in phase 4 in
a thin fundament layer under a subfloor of wooden planks, dated one century later. The rest were found in
reworked house rubble layers (levelling events) of phase 5 up until 5600 BC. No annulets were found in the
overlying layers in trench 1 at Amzabegovo, neither in those older than 6000 BC.

The oldest ceramic annulet from Svinjarička Čuka (246_3_4, Figures 2 and 5) comes from a clay layer,
which is part of a burned daub structure in the southern trench (Complex 7), dated again around 6000 BC. Item
239_3_2 comes from the overlying Complex 6 – an activity horizon associated with pits. These two annulets
belong to phases NEO 6 and 5, respectively, which represent the establishment and the early developments in
the southern part of the settlement (Horejs et al., 2025). Two other annulet fragments from phase NEO 5 were
found in the northern trench (1238_3_17 and 1238_3_30). Three annulets were found in layers from the NEO 4
phase (1610_3_34, 1214_3_9 and 1250_3_8). Dated units from this phase are currently lacking, but it is later than
5700 BC, and earlier than the NEO 3 phase. NEO 3 is represented by Complex 3 and Complex 4 – “the Starčevo
House” – securely dated around 5600 BC (Horejs et al., 2022). Nine bracelets were found in these two

Figure 4: (a) Graph showing the frequency of small, medium and large diameter bracelets within our assemblage and (b) graph showing
the increase in thickness of the annulets through time. The Svinjarička Čuka examples are in black and Amzabegovo in red.
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complexes, or units related to them (Figures 2 and 5). NEO 2 phase closely follows NEO 3. It is represented by
Complex 2, from where an annulet fragment was also retrieved (1105_3_10, Figures 2 and 5). Another one
(1573_3_21) from the same phase comes from a clay layer west of Complex 2. The youngest example 1061_3_1
was found in Complex 1 (“the Starčevo Hut”) of the NEO 1 phase, dated around 5500 BC, and another one
(1050_3_2) in the overlying layer marking the end of the Neolithic sequence at Svinjarička Čuka (Horejs et al.,
2019, 2022).

4 Discussion

The ceramic annulets are a Balkan Neolithic phenomenon. They appear in a restricted central region of the
peninsula, with Veluška Tumba, Kovachevo and Aşağı Pınar being the southernmost manifestations (Figure 1).

Figure 5: The excavation area at Svinjarička Čuka, with plans of units and phases associated with ceramic bracelets (©M. Börner, ÖAI).
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The only case south of this line is the site of Servia on the Haliacmon River in the Greek interior, where two
bracelets were found, but they are not well contextualized, with problematic absolute dates, and vaguely attributed
to the Greek Middle Neolithic (Mould et al., 2000). They were probably a late introduction from the north. Relying
on the current data, the highest density of sites with ceramic bracelets appears to be along the river valleys of the
South-Central Balkans, such as Vardar, Morava, Struma and Maritsa (Figure 1). The earliest ceramic bracelets come
from this group, including Amzabegovo and Svinjarička Čuka, appearing for the first time around 6000 BC. So far,
no earlier examples are known, despite that some of the sites, like Amzabegovo, contain earlier strata. In Central
and Eastern Europe, ceramic bracelets were found at sites in Hungary, Romania and Moldova with the majority
evident in the Carpathian basin. Here they are part of the assemblage since the sites were established and can be
associated with the beginning of the Neolithic. After they first appeared in the Central Balkans, they became part of
the material culture and were involved in the post-6000 BC neolithization process. After a detailed review of
published materials from Croatia and Bosnia and Herzegovina, we concluded that no ceramic annulets were
reported from the western Balkans mountainous region or along the Adriatic coast. Such items were also not
reported from Greece and Turkey (apart from Aşağı Pınar, which is part of the Balkan interior, and Servia). Data
are missing from many regions and the annulets are not always reported. For a more accurate and detailed
dispersal pattern, a more thorough study is needed, which should fill in the gap along the Danube in the northern
Balkans and the southern Carpathians. Nevertheless, we believe the map in Figure 1 reflects the general outline of
the dispersal area of the ceramic bracelets during the first half of the sixth millennium BC.

Throughout the dispersal area, the bracelets share a common form – a ring-shaped ceramic body with reddish-
brown and grey hues. Regarding the Amzabegovo and Svinjarička Čuka assemblages, we have established that
there is no specific unified recipe. The same fabrics used for pottery were also used for the annulets. There is no
unique approach to surface finishing also. In general, they are well smoothed, some polished, but often there are
visible traces from the forming process, such as folds, wrinkles, smoothing tracks, and one bares imprints of fine
cloth on one side (Figure 3c). However, themakers had paid attention to the outline of the body of the annulets, and
based on the cross section, our assemblage is grouped into six categories (see above). About 72% (18 out of the 25)
belong to type I, with regular cylindrical body and round cross section. All the other types are represented by one or
very few examples. The assemblage is not too big, but we have noticed a relevant trend in evolution of the annulets,
from thinner bodies in the earlier phases, towards thicker and wider bodies in the mid-sixth millennium.

Due to their shape, the ceramic annulets are usually interpreted as bracelets. This is assumed from their
visual appearance and the analogies with comparable stone objects in early Neolithic southwest Asia and the
Mediterranean. One example from Svinjarička Čuka gives some support in this direction. Item 1105_3_10 has
significantly burnished internal side, as opposed to the dull exterior (Figure 3b). The burnish is not equally
distributed and, in both macro- and microscopic observation, resembles a use wear from a frequent and
continuous striation against a soft surface (such as skin), which indicates it was worn as bracelet. Experi-
mental studies on pottery and bone have indeed shown that a prolonged contact with skin leaves burnished
areas on the surface (Martisius et al., 2018; van Gijn et al., 2020). Given the fragility of the material, they were
probably not intended for constant everyday use, but for occasional and deliberate display, during specific acts
and events, such as annual festivities, initiation rituals, coming of age, etc. Looking at the diameter, the
majority of the annulets in our assemblage were too small for an adult, but would fit the size of a child’s
hand. At Aşağı Pınar, which has a significantly larger assemblage, also large portion of it (41%) has a diameter
range between 4 and 7 cm (Aytek, 2015). Overall, the sizes of the clay examples from the Balkans are compar-
able with the stone bracelets in the wider Mediterranean (Martínez-Sevilla et al., 2021), indicating a compar-
able function, too. Furthermore, the ceramic bracelets are always found in habitat contexts, so it seems they
were part of the ornamental world of the living. The burial record of the Neolithic in the south-central Balkans
is slim, but none of the burials discovered so far contain ceramic annulets.

5 Conclusion

The ceramic annulets of the Balkan Neolithic were used as bracelets or personal adornment. From the data we
collected from Amzabegovo and Svinjarička Čuka, we understand that they were not mass-produced items for
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common use, but a rather specific item produced for specific occasions and individuals, without implying
social stratification. Judging by their size, most of the annulets were intended for children, but this was not an
exclusive group as small number could have been used by adults as well.

The ceramic bracelets are not uniform in technological details, but they are homogeneous in their
appearance as ring shaped, smoothed items, made of the same fabrics as the pottery. The craftsperson mainly
kept a simple working technique, which is rolling a clay coil and connecting the ends. The overwhelming
majority are simple cylindrical shaped coils, but some were flattened on the exterior or the interior, extended
in height, or with angular body (trapeze or triangular cross section). The diversification seems to advance
towards the mid-sixth millennium BC, when they were also the most numerous. Some were well smoothed,
while others were roughly shaped. All this suggests that the ceramic annulets were embedded in the local
ceramic production, probably at a household level.

The ceramic bracelets were not part of the Neolithic during the seventh millennium BC in Anatolia and the
Aegean. In these regions, the personal adornments were manufactured in stone, shell, bone and teeth, in
continuation with earlier traditions. Not far north of the Aegean shore, in the Balkan interior along the Vardar,
Morava and Struma Rivers, they were replaced by clay. These clay objects are a true invention of the
picturesque “clayscapes world” of Bánffy (2019), from its southern fringe to the northernmost reach, crossing
the borders of the regional and local cultural groups but also of the climatic and environmental belts, from the
sub-Mediterranean to the Continental. And it seems they also disappeared along the transformation of the
Balkan Neolithic communities into the following Vinča and LBK conglomerates, when clay was replaced by
stones and shells for bracelets (Vitezović & Antonović, 2020). Considering the available absolute dates, the
latest ceramic annulets in this area are dated at around 5500–5400 BCE. They disappeared the same way they
appeared, as a roughly synchronous event throughout the entire dispersal area after being produced for about
half a millennium.
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