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Early medieval large glass beads from Poland:
utilitarian and social functions

Velké sklenéné korale v rané stredovékém Polsku:
uZitkova a socialni funkce

Aleksandra Pankiewicz - Sylwia Siemianowska

The study focuses on the early medieval large glass beads from the area of Poland, i.e. specimens whose
diameter equals at least 1.5 cm but usually ca. 2 cm or more. The main aim of this study is to define their
function, considering precise context of discovery of particular specimens, metric data and microscopic
analyses. Another important task of the study is to determine whether large beads were local products or
imports, and from which region and in what social circumstances they reached the studied area. Along-
side macroscopic and stylistic features, chemical composition of glassthat was used for production of the
beads can be conclusive in this situation. In our opinion, it is a special category of finds that appeared in
this part of Europe during the time of cultural and political transformation in the 11"-13" centuries.

glass beads — chemical composition — microscopic analysis — Early Middle Ages — Poland — social changes
Predmétem studie jsou polské ndlezy rané stredovekych velkych sklenénych kordlii, tj. exempldri, jejichZ prii-
meér ¢ini nejméné 1,5 cm, ale obvykle kolem 2 cm ¢i vice. Hlavnim cilem je prispét k objasnént jejich funkce
na zdkladé ndalezového kontextu, metriky a vysledkii mikroskopické analyzy. Neméné diileZité jsou otdzky,
zda se jednd o mistni produkci ¢i o importy, jakd je jejich geograficka distribuce a socidlni charakteristika
prostredi, ve kterém byly nalezeny. Kromé makroskopicky patrnych a morfologickych znakii autorky hod-
noti téZ chemické sloZent kordlii. Dochdzeji k zavéru, Ze velké kordly reprezentuji samostatnou kategorii
ndlezii a jejich vyskyt odraZi kulturni a politické promény stredoevropské spolecnosti v 11.—13. stoleti.

sklenéné korale — chemické sloZzeni — mikroskopicka analyza — rany stfedovék — Polsko — spolecenské zmény

Introduction

Among different forms of glass beads used in the Early Middle Agesin the area of Poland
there is a specific category that draws special attention — massive beads, i.e. glass objects
in the form of a bead whose outer diameter equals at least 1.5 cm, yet usually reaches
ca. 2 cm or more (tab. 1; fig. 1 and 2). Large beads, as unusual artefacts, already caught
the attention of the scholars, however, they were mostly just briefly mentioned. Only in
few works from the 1970s they were more thoroughly described (e.g. Dekéwna 1970;
Haevernick 1972"). The finds known at that time were catalogued and their provenance
and function were discussed.

The reason to undertake studies on large beads again are discoveries (both during the
excavations and in storage rooms in museums) new specimens as well as the possibility
of looking at the items from a broader perspective. Since the mentioned works were
published, the basis for comparative studies has considerably grown, including local glass

! This work refers to the Roman period, therefore it is useful for this study only to a minor degree.
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artefacts and those from other parts of Europe, the Middle East, Central Asia and Northern
Africa. The presence of new finds of large beads from the area of Poland has been already
signaled (Pankiewicz — Siemianowska — Sadowski 2017, 44, cat. no. F1-5), but the problem
of their function was just succinctly mentioned. Nevertheless, the way they were used re-
mains unexplained. They are usually interpreted as glass decorations of considerable size —
elements of necklaces or glass knobs. Just as often they are regarded as spindle whorls,
and less frequently as e.g. amulets or game pieces (Krumphanzlova 1965, 164; Dekéwna
1970, 38—43; Haevernick 1972; Steppuhn 1998, 75-76; Pankiewicz — Siemianowska —
Sadowski 2017, 44, Prochdzka 2018, 159).

The aim of the paper is an attempt to determine the real function of these objects and
presenting the unusual context in which they occurred, as the emergence of those large
glass beads is, in the authors’ opinion, one of the signs of more significant social changes
that can be traced in early medieval Poland.

Material and methods

In the in-depth analysis of function of large beads the finds from the area of Silesia were
taken into consideration — 12 specimens, discovered on Ostréw Tumski (Cathedral Island)
and at Nowy Targ (New Market) Square in Wroctaw, on Ostréwek in Opole, at the cemete-
ries in Radzikéw and Stary Zamek, and at other sites: CzeladZ Wielka (Sadowel), Kamien
Gorowski, Grodkéw (or vicinity of Grodkéw), Toszowice and Tworkow (fig. 1: a—h; 2: a,
e, f~g, j—k; tab. 1). The access to the artefacts enabled metric analysis, identification of
chemical composition of glass in the case of some objects and also precise recognition of
the context of discovery (in the case of the specimens from Wroctaw and Opole). The other
finds of large beads from Poland and Europe will be used as a comparative basis for the
study on the way the discussed objects were used. Although the paper focuses on early
medieval beads, we will refer to the finds from earlier and later periods, because the chrono-
logy of some specimens is uncertain and also due to the fact that we are going to look for
many different functions they could have served. In the research on beads precise meas-
urements play a very important role. An analysis of size, weight, diameter, shape and the
situation of the hole in relation to the object’s axis can have a key meaning for the attempt
at explaining how they were used.

Defining the composition of glass which was used to produce the beads make it possible to determine
whether they were local products or imports and to what extent they can be perceived as luxury goods.
Fully preserved items were examined using a scanning electron microscope with EDS, which enables an
elemental analysis of chemical composition of the observed objects. The analysis was performed using
JEOL JSM-6380LA (Japan) scanning electron microscope merged with an EDS electron microprobe, in
the following conditions: Acc Volt (acceleration voltage) — 20 kV, LC (electron gun current) — 65 mA,
WD (working distance) — 10 mm, time of the chemical composition analysis — 100 sec. (live time). The
elemental analysis, together with appropriate images acquired in the light of backscattered electrons —
BEI COMPO, was done using the low vacuum technique (40 Pa). In the case of fragmentary preserved
objects full analyses of chemical composition of glass were carried out. They were performed using X-ray
fluorescence with CAMECA Sx 100 electron probe micro-analyser (EPMA)%

2 For details on the conditions of analyses and a description of methods, see Pankiewicz — Siemianowska —
Sadowski 2017, 19-12.
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The next stage of the study was an analysis of microscopic traces that may indicate particular ways
those large beads were used. Four out of nine discussed items were analysed. The examination was carried
out at 6.3 x to 12 x magnification, using an Olympus SZX9 microscope with a Nikon DS-Si3 camera.

Typological classification of large beads

Maria Dekowna (1970, 32), studying the beads from the area of Poland years ago, paid
attention to their remarkable stylistic homogeneity. However, this category of finds, despi-
te appearances, is quite differentiated. The most popular are those described by the author
conical or bi-conical ones, spirally wound around the hole, which makes the surface look
corrugated (fig. 1: b; 2: e, g, h). The same result may be achieved through shaping the pro-
ducts in a mould or with the use of glass-working pliers (Dekowna 1970, 30-32), or by
pressing the ornament (Wajda 2019, 225). Their common feature is also similar greenish
or bluish colour of glass, defined as blue-green, turquoise or sapphire (tab. 1: no. 1, 4, 5,
10, 13, 14). The finds of that kind from the area of Poland are known from Opole, Czersk,
Gdarisk, Ciepte, Sypniewo and Stary Zamek (fig. 1: band 2: e, g; tab. 1: no. 2, 10-12, 15).
The occurrence of similar glass products covers a vast area and has a wide chronology.
They are known since the Roman period to the Late Middle Ages and occur in the Mediter-
ranean region and Middle East as well as in Central Europe and Scandinavia (see Dekéwna
1970; Haevernick 1972; see dlso tab. 1 and Chronology of large beads; Large glass beads—
local or foreign product?).

When it comes to shape — bi-conical — and turquoise colour, the bead from Ostréw
Tumski in Wroctaw is similar to those described above (fig. 1: c; tab. 1: no. 21). However,
it differs in terms of the way the surface had been treated, as it was carefully formed yet
there is no characteristic spiral ‘corrugation’. Completely different are spherical beads,
sometimes slightly flattened from one side. They were made of translucent, intensely yellow
or green glass. With their colour they resemble ‘ordinary’ beads, glass rings with gemsto-
nes and band rings, yellow and green (cf. fig. 1: d, e and Pankiewicz — Siemianowska —
Sadowski 2017, cat. no. A1-13, B1-3, 28-48, 53-70). Two specimens (from Opole and
Wroctaw) are undecorated, which is another feature that made them similar to commonly
found glass beads. It is worth mentioning that chemical composition of those products
is generally similar, or sometimes even identical. During the study a correlation between
colour of glass and its chemical composition has been observed (see further).

Very differentiated, in terms of chronology and style, are flat-spherical beads. They
do not form a homogeneous group. Among them, there are specimens both non-decorated
(fig. 1: g, 2:d, f, 1, j; tab. 1: no. 7, 9, 16) and richly ornamented with colourful glass thre-
ads and dots (fig. I: a, f; 2: a—c, k; tab. 1: no. 1, 6, 8, 10). For their production translucent
(greenish—fig. 1: a, g;2: a, b, j, kand tab. 1: no. 3, 6-9, 15, 17, 19, 20) and opaque brown
or black glass was used (fig. 1: f, h; 2: ¢ and tab. 1: no. 6, 16, 18).

In this remarkably differentiated group it is possible to distinguish items whose styli-
stics is in some way repetitive. The first subgroup is formed by non-decorated beads made
of light-coloured greenish glass, all in almost the same shade. They are characterized by
quite large diameter of the hole (fig. 1: g; 2: j). The category is represented by the finds
from CzeladZz Wielka, Toszowice and Leczyca (tab. 1: no. 3, 9, 15).
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Fig. 1. Large glass beads from Silesia: a/20 — Wroctaw Ostréw Tumski, trench |, layer O, plots no. 23-24;
b/10 — Opole Ostréwek, layer B1, are 342, m Te, building no. 18/1; ¢/21 — Wroctaw Ostréw Tumski, trench
VII, plot A, layer III; d/11 — Opole-Ostréwek, layer C2, are 311, m 8], building no. 59; e/22 — Wroctaw
Ostréw Tumski, trench VI, layer 111, plot 1200d; f/6 — Grodkdéw or the vicinity of Grodkéw, context of find
unknown; g/15 — Toszowice, Lubin district, context of find unknown; h/16 — Tworkéw, Racibérz district,
site 9, are C90a, section C, |. Photos by S. Siemianowska. The numbers (a/20, b/10, etc.) refer to the order
numbers in tab. 1.
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Fig. 2. Large glass beads from Polish lands: a/19 — Wroctaw Nowy Targ, layer 19, are 54, quarter C; b/17 —
Wolin, trench 6/1709, layer XI, after Kokora 2019, fig. 68: 10; ¢/18 — Wolin trench 6/1660, layer Il, after Ko-
kora 2019, fig. 67: 1; d/7 — Janéw Pomorski (Truso), topsoil layer, section C, after Dekéwna - Purowski 2012,
fig. 35/196; e/5 — Gdarisk, 2" settlement level, street no. 1, after Chmielowska 1960, pl. I: 13; f /12 — Radzi-
kéw, Dzierzoniéw district, grave no. 3, after Wachowski 1975, fig. 20; g/13 — Stary Zamek, Wroctaw district,
grave no. 70, after Wachowski - Domariski 1992, fig. 43; h/1 — Ciepfe, Tczew district, after Wajda 2019, fig.
4.54;i/2 — Ciepte, Tczew district, after Wajda 2019, fig. 4.54; j/3 — CzeladZ Wielka (Sadowel), Géra district,
context of find unknown, the cemetery area; k/8 — Kamiert Gérowski, Géra district, context of find unknown
(archival find). a, j, k — photos by A. Pankiewicz. The numbers (a/19, b/17, etc.) refer to the order num-
bersin tab. 1.
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One green ornamented bead from Wroctaw and another one from Wolin, similar in
terms of shape, size and decoration show remarkable similarities to those finds (fig. I: a;
2:b; tab. 1: no. 17, 20). It is also worth noting that their estimated chronology is compar-
able (see Chronology of large beads).

The category of dark polychrome beads, decorated with glass threads in different sha-
des can be discussed separately. Particular specimens differ from one another in shape or
quality of production but the obvious common feature is that their body was made of dark
(black, or brown less frequently) opaque glass and ornamented with white, yellow or red
thread in the form of wavy or wavy and straight lines. Considering the area of Poland,
only one bead from Wolin (fig. 2: c; tab. 1: no. 18) can be included in the group, and si-
milar examples sometimes occur at cemeteries in Bohemia and Moravia (e.g Marik 2009,
97, pl. 60; Stassikova-Stukovska — Ungerman 2009, 149; fig. 5: 4)3, however, they pre-
sumably originated from regions outside the Slavic lands (see Large glass beads — local
or foreign product?).

The bead from Tworkéw is analogously decorated yet quite different when it comes
to shape. It is biconical, however, it is higher (27.3 mm) and much more massive that the
other ones (diameter 29.8 mm — tab. 1: no. 16). The item was made of dark blue-black
opaque glass. It is decorated with a yellow thread forming interweaving stripes of wavy
lines between two surrounding lines (fig. /: h). Regarding colour of ornamentation and
stylistic features it most resembles the bead from Wolin (tab. 1: no. 18).

The common feature of all large beads found in the area of Poland is the diligence of
production. Visually, only one bead from Ciepte and one shapeless specimen from Janéw
Pomorski (fig. 2: d, i) differ from the standard. In the case of the first one the reason for
the unattractive look is the poor state of preservation, as it is emphasized that the item was
manufactured with due diligence (Wajda 2019, 221). In the case of the latter it is assumed
that it became deformed as a result of overburning (Dekéwna — Purowski 2012, 218)*.

Context of discovery of large beads

In Poland large glass beads are being found in the areas of strongholds (tab. I: no. 4, 5,
9-11, 20-22), settlements (tab. 1: no. 7, 8, 15, 15) and cemeteries (tab. 1: no. 1-3, 12—14).
Nevertheless, it is remarkable that the finds concentrate within important centres (Gdarisk,
Wolin, Janéw Pomorski, Czersk, Leczyca, Wroctaw, Opole) and developing early towns
(Grodkéw). Basing on distribution of glass beads (fig. 3), it may be assumed that they
occur in places connected with trade and exchange, and along communication routes,
such as the Odra (Tworkéw near Racibérz, Opole, Wroctaw, CzeladZz Wielka, Toszowice),
Barycz (Sadowel) or Vistula rivers (Ciepte).

3 We will not thoroughly discuss the finds from whole Central Europe, because a preliminary analysis revealed
that the beads that occur in particular regions, e.g. in Poland, Bohemia and Moravia, cannot be described using
the same scheme. They differ in both the time and context of discoveries. Their social and cultural interpretation
is also different. The selected examples are only supposed to illustrate the diversity of typologies, functions and
context of discovery of beads.

* The only worse quality bead comes from Pferov in Central Moravia. Numerous light-coloured spots in the black
body of the item were noted, which indicates inappropriate melting of the glass paste (Prochdzka 2018, 159).
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1 Cieple, pow. Tezew; 2 — Czeladz Wielka (Sadowel); |7\
3 — Czersk; 4 — Gdaiisk; 5 — Grodkéw; 6 — Janéw
Pomorski (Truso); 7 — Leczyca; 8 — Opole-Ostrowek;
9 — Radzikéw, pow. Dzierzoniéw; 10— Stary Zamek;
11 — Sypniewo; 12 — Toszowice, pow. Lubin;

13 - Twarkéw, pow. Racibérz, site 9; 14 — Wolin;

15 — Wroclaw (Ostréw Tumski and Nowy Targ);

16— Kamien Gorowski

Fig. 3. Location of the study sites on a map of Poland.

It is also worth paying attention to the places where the beads were exactly discovered.
Some of them were loose finds (fab. 1: no. 3, 6), some came from the topsoil layer (tab. 1:
no. 7) or from undefined context (fab. I1: no. 8, 15). It is remarkable that large part of the
beads whose localization was precisely determine come from undeveloped area. All speci-
mens from Ostréw Tumski in Wroctaw were discovered outside buildings. A green bead
decorated with coloured threads were found in an empty square (tab. 1. no. 20; KaZmier-
czyk — Kramarek — Lasota 1979, 169-170). Unfortunately, precise context of discovery of
the beads from trench VI and trench VII on Ostréw Tumski in Wroctaw® and the specimens
from Wolin is unknown (tab. 1: no. 17, 18). In the area of a medieval street a greenish

5 However, we assume that both of them were discovered outside buildings. Bead no. 6/56 was found within the
area of plot dz. 1200d that encompasses the street and the remains of buildings. Specimen no. 281/60 was found,
in turn, close to an impressive building interpreted as a pagan temple (MoZdzioch 2004, 330-334), yet on plot A,
which was only partly included in the building’s area.
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bead from Gdarisk was found (Chmielowska 1960, 115). A massive specimen from Nowy
Targ in Wroctaw was discovered in an empty space associated with the existence of a mar-
ket square in that place (Marcinkiewicz — Piekalski 2018, 163-177, fig. 92).

The specimens from Opole-Ostréwek occurred inside buildings. A bi-conical turquoise
bead was discovered in house no. 18/I which was characterized by steady construction of
both walls and floor. Its surface equaled 17.5 m?, which allows for including it in the group
of larger buildings uncovered in that settlement level. Inside it, apart from the bead, other
glass and bronze decorations, an artefact interpreted as a bronze needle case lid, a type
II/3 spur and a limestone cone were found (Bukowska-Gedigowa — Gediga 1986, 210).
The concentration of luxury goods (elements of armour, metal decorations, gemstones and
glass) in the building’s immediate vicinity, especially feature no. 69B and no. 19B, is also
remarkable (Siemianowska 2017, 156). Less impressive finds come from house no. 59, in
which a green spherical glass bead was discovered. Nevertheless, it was not a poor house-
hold. From the interior come women’s accessories — several glass and carnelian beads and
a tin temple ring as well as a lead barrel-shaped weight (Bukowska-Gedigowa — Gediga
1986, 172). As a matter of fact, both beads were found beyond the area where the most
representative finds at this site occurred, however, in this area quite a large concentration
of horse-riding gear and trade-related artefacts was recorded (see Wachowski 1984, fig. 52;
Bukowska-Gedigowa — Gediga 1986, fig. 64, 80).

The finds from cemeteries form a separate group. However, it should be emphasized
that in the area of Poland such finds are relatively rare (see tab. 1), whole beads discovered
in the settlement context dominate®. We will get back to the problem of presence of such
objects in graves when discussing their function.

Chronology of large beads

Glass beads, often referred to as spindle whorls, are known in Europe since at least Roman
period. At that time the most frequent were the beads with visible traces of spiral winding
of glass, sometimes decorated with also spirally wound coloured thread. In the beginnings
of the Early Middle Ages, large glass beads sometimes occur at cemeteries from the Migra-
tion period and the Early Middle Ages in Western Europe. Flattened spherical specimens
(spindle whorl shape), made of green and yellow glass, decorated with a fine ornament
composed of a multiplied combed glass threads, dominate there (Haevernick 1972; Tem-
pelmann-Maqczyriska 1985, 62-63, Taf. 13-14; Siegmann 2007, 280, Abb. 11; 2009, 151,
Abb. 15)". Several analogous objects dated to the period between 450 and 600 AD are
know from Scandinavia (Haevernick 1972, 141; Steppuhn 1998, 7677, Taf. 9).

© It is not typical of Central Europe. For example, in the Czech lands, large beads occur much more often at
cemeteries (e.g. Krumphanzlova 1965, 164, obr. 1; Sldma 1977, 38, 35, Abb. 9: 19; Marik 2009, 97, tab. 60;
Stassikovd-Stukovskd — Ungerman 2009, 149, obr. 5: 4; Schejbalova 2011, 37, 102-105, obr. 64). In strongholds
and settlements they are very rare. One bead was discovered in Prerov (Prochdzka 2018, 159, fig. 19: 3), a larger
one is also known from Chotébuz—Podobora (Kouril — Gryc 2014, 137, obr. 8), however, it is too subtle for the
category of large beads and should be probably regarded as a larger decoration bead.

7 https://pl.pinterest.com/pin/32369691043536741/?lp=true; https://research.britishmuseum.org/research/

collection_online/collection_object_details.aspx?objectld=411749&page=1&partld=1&peoA=96389-3-12&
people=96389; https://www.metmuseum.org/art/collection/search/239921
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The fact that the specimens from earlier periods (mostly from the Roman period)® are
very similar to the early medieval large beads found in the area of Poland is remarkable.
This applies to greenish or turquoise beads of corrugated surface as well as to large and
smaller beads decorated of multi-coloured glass threads in the form of wavy, or less fre-
quently straight lines (cf. fig. 1: a, h; 2: b, c; Tempelmann-Maczyriska 1985, types 225, 261,
263, 267, 293-303, 308). A number of analogies to the latter can be also found in early
medieval Scandinavia (e.g. Arbman 1940, Taf. 120: 11, 122: 13, 123: 2, 37; Callmer 1977,
pl. 1-7: No: B0110, B0160, B0200, B0520, B0530, B0640-0700, B111T, B2260-2270;
Steppuhn 1998, Taf. 7: 16, 30, 34-37, 42; 8: 4; 9: 31; Farbtaf. 96 and 97). The similarity
causes problems in determining the provenance and chronology of beads, especially in the
case of those of undefined context of discovery.

In the analysed assemblage from the area of Poland, the bead from Tworkéw may be
the oldest specimen. It was discovered at a site where the settlement phase embraced both
the Roman period and the Early Middle Ages (Debski 2014a; 2014b; Romariska 2014a;
2014b). The bead itself was discovered close to the finds associated with the Przeworsk
culture, far from the concentration of early medieval items (see Debski 2014a, fig. 2: 4;
2014b, fig. 1). That is how the discussed artefact was dated (phase Clb of the Roman
period; Romariska 2014b, 129, fig. 96: 3). Determining the chronology of the bead from
Jan6éw Pomorski is also problematic, as it was discovered in the humus layer. It might be
an early medieval object that should be dated to the ninth century, however, as M. Dekowna
and T. Purowski (2012, 81) suggested, the specimen is similar in terms of composition of
glass to the glass used in the Hallstatt, La Téne and Roman periods (see also Large glass
beads — local or foreign product?).

Among the specimens of earlier chronology also one large bead from Wolin, discov-
ered in a layer dated to 950-1000 (tab. 1: no. 17), can be mentioned. A similar one from
Wroctaw comes from a layer whose chronology was defined as the first quarter of the ele-
venth century (tab. 1: no. 20)°. To the eleventh — first quarter of the twelfth century (to-
gether with the whole cemetery) the specimen from Stary Zamek (fab. 1: no. 13) is dated.
Similar chronology (fourth quarter of the eleventh and first half of the twelfth century) have
the beads from the cemetery at Ciepte (tab. I1: no. I). The time when yellow and green
spherical beads from Wroctaw and Opole were deposited in the ground was probably from
the fourth quarter of the eleventh century to the first half of the thirteenth century (zab. 1:
no. 11, 22), and for the ones made of turquoise glass it was the end of the eleventh century
and generally the Early Middle Ages (zab. 1: no. 10, 21'°). Other greenish and turquoise
‘corrugated’ beads from the area of Poland are dated from the twelfth-thirteenth century
to the first half of the fourteenth century (tab. 1: no. 4, 5, 14). Such a wide chronology
indicates that those items were used also in the Late Middle Ages, which seems to be con-

8 The remark does not apply to the beads with combed ornament from the Migration period and the beginning
of the Middle Ages. They have their own unique style that has no analogies neither in the Roman period nor in the
younger phases of the Middle Ages.

° Alittle younger chronology of the layer cannot be excluded, but even if the correction is taken into account,
the item could not have been deposited later than in the mid-eleventh century.

10 In the case of the specimen from Wroctaw (tab. 1: no. 21) younger chronology cannot be excluded as well.
The artefact was discovered in a layer in which spurs typical of the Late Middle Ages occurred, too (see Ostrow-
ska 1963, fig. 1: 2, 3).
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firmed by recent discoveries. From a layer dated to the fourteenth century comes a light-
coloured checked bead from the excavations at Nowy Targ in Wroctaw (tab. 1: no. 19).

Defining the chronology of other beads causes more problems. Undecorated light-green
specimen from Toszowice is dated generally to the Early Middle Ages (tab. 1: no. 14).
Precise chronology of the similar beads from f.¢czyca and Czeladz Wielka (tab. 1: no. 3, 9)
has not been determined, either. Relatively simple form of those non-decorated items does
not allow us to refer to analogies, helpful in defining the time of their production/deposition.
The remark applies also to other beads from Poland, as those are often unique, of inimitable
style (tab. 1: no. 6, 9, 11, 12, 16-22). Dated broadly to the Middle Ages is the bead from
Grodkéw or its immediate vicinity. Although it does not have direct analogies among other
items of that kind as well, the ornament can be helpful in determining its chronology. The
bead is decorated with multi-coloured circular lines and the motif of diagonal crosses be-
tween arms of which there are dots in various colours. Analogous motifs can be seen from
the thirteenth century on knife handles (e.g. KaZmierczyk 1970, fig. 27) and that is why
we assume that the bead should be dated to the Late Middle Ages. However, it is also
possible that this is an even younger specimen — from the Renaissance period, which can be
indicated by the ornament composed of multi-coloured dots, very popular as a decoration
painted on glass in the sixteenth and the beginning of the seventeenth century (e.g. Hess —
Husband 1997, 97,99, 103, 135, 196, 200; Sedldckovd — Rohanova et al. 2016, fig. 2, 10, 12).
To the group of younger specimens also belongs the black bead decorated with white and
yellow thread from Wolin. It comes from a layer dated to ca. 1300-1400 (tab. 1: no. 18).
The situation is complicated by the fact that within the same stratigraphic unit early medie-
val and modern-period materials occurred as well, and the bead itself resembles with its
decoration the specimen from Tworkéw, which may come from the Roman period.

The popularity of multi-coloured beads does not come to an end with the decline of
the Middle Ages. Glass and glazed beads occur during the Modern Era in different parts
of Europe as well.!!

Even though colourful beads are rather rare finds, their chronology in the area of Poland
is quite broad. The oldest examples can come from the prehistoric period. At sites located
on or close to trade routes several specimens could have been present as early as in the
ninth century, however, they became commonly used in the late tenth or eleventh century.
It seems that this kind of artefacts spread in the area of Poland in direct connection with
the so-called early-state breakthrough. They became most frequent in the period between
the late eleventh and the thirteenth century, however, they were still used in the Late Mid-
dle Ages and the Modern era.

Similar items made of different materials

In the period when large glass beads appear in Poland also a number of objects of similar
form can be found (fig. 4). In the case of similar clay products, when they are discovered at
settlement sites, there is practically no possibility to distinguish them from spindle whorls

1 Glazed specimens: https://research.britishmuseum.org/research/collection_online/collection_object_details.
aspx?objectld=33821&partld=1&images=true&object=20241&view=list&page=6
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(e.g. Slama 1977, 193, Abb. 32: 19, 33: 4). Nevertheless, similar items made of clay are
sometimes found at cemeteries and described as beads, not spindle whorls. The cases when
such objects were used as temple ring pendants may suggest their decorative function as
well (e.g. Sldma 1977, 67, Abb. 19: 8).

Similarity to glass beads (especially specimens with corrugated, spirally wound surface)
can be observed in the case of identical in terms of shape and decoration knobs made of
amber (fig. 4: 1). A form of similar shape (corrugated surface) is also often found among
stone (fig. 4. a—c, i—k), more rarely clay (fig. 4: e~h) and sometimes lead (fig. 4: d) spindle
whorls (e.g. Hotubowicz 1956, fig. 82¢; Bukowska-Gedigowa — Gediga 1986, fig. 15: 10,
66: 39, 40; 69: 41, 42; 85: 14, 88: 1, 90: 15, 116: 12, 19, 37; 125: 25, 27; KaZmierczyk
1990, fig. 78: 2, 79: 79-14, 7-10, 17, 19, 22, 24; Marek — Kostelnikovd 1998, 189-190;
Jagodziriski 2010, 98107, fig. 279, 286; Biermann — Kieseler — Nowakowski 2011, fig. 7e;
Brezinovd — Prichystalovad 2014, 184, pl. 5). M. Dekowna (1970, 36) mentions analogous
items made of different materials (bone, stone) across the Mediterranean region.

The similarity provokes reflection on whether stone spindle whorls and amber knobs (?)
were imitations of glass beads, or just the opposite. The analogies between glass and
amber decorations were already noted in the case of signet rings that were characterized
by identical form and very similar colour (cf. Pankiewicz — Siemianowska — Sadowski 2017,
43). The comparison of amber and glass beads also seems to suggest that the analogous
form is not a coincidence, even though they differ in colour. The interpretation of their
function is identical — they are regarded as decorations or spindle whorls (see Functions
of large glassbeads, also: Lisowska et al. 2017; Ciombor — Romanowicz 2019, 333-334).
Both materials — glass and amber — were appreciated in the Early Middle Ages. In order
to try to answer the question which material was used to produce beads earlier, it would
be necessary to analyse their chronology. As it was already pointed out, large glass beads
occur in the area of Poland mostly in the younger phases of the Early Middle Ages. Pro-
duction of amber decorations (including large beads) yet began in the Baltic zone much
earlier (Jagodziriski 2010, 149-153, figs. 209-217; Ciombor — Romanowicz 2019, 346).
On the other hand, due to different colour range and the fact that most glass beads were
considered as imports (see also: below fragment), it is not possible to regard them as imi-
tations of amber ones.

Large glass beads, especially those characterized by spiral winding of glass, resemble
to a large extent clay and stone spindle whorls decorated with grooves running around.
This type of decoration is commonly found within main stronghold centres of the Piast
state where glass beads also occur (tab. 1). ‘Corrugated’ spindle whorls appear in Central
Europe as early as in the ninth/first half of the tenth century (e.g. Marek — Kostelnikovd
1998, 189-190; Jagodziriski 2010, 98-107, fig. 279, 286; Biermann — Kieseler — Nowa-
kowski 2011, fig. Te; Brezinova — Prichystalovd 2014, 184, tab. 5; Rebkowski 2019, pls.
XLVII: 19, LXTI: 9, CIX: 25, CLXXIV: 2, 3; for dating see: Michczyriski — Rebkowski 2019),
or even in the early Slavic period (Parczewski 1989, pls. XVIII: 4, XXX VIII: 2, XLIII: 13;
Poleski 2013, fig. 11: 4). Such early chronology and widespread occurrence exclude the
possibility that they could be imitations of glass beads. The similarity of objects with
grooved surface probably does not result from the desire to copy particular patterns but
from using the same technological solution — a turning lathe in the case of ‘classic’ spindle
whorls and amber knobs (e.g. Marek — Kostelnikova 1998, 190; Brezinovd — Prichystalo-
vd 2014, 184), and spiral winding of glass in the case of glass beads.
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Fig. 4. Items (spindle whorls and beads) made of various materials: stone (a—c, i—k), lead (d), clay (e—h)
and amber (I); a—g — Wroctaw Ostréw Tumski; h—k — Opole Ostréwek; | — Janéw Pomorski (Truso);
a—trench 111/86, building no. 7, layer E3; b —trench 111/84, building no. 1, layer C1; c — trench 111/85, plots
no. 67—69, 72—74, layer D1; d —trench |, plot 18, layer G; e — trench IlIF, layer B5; f — trench IlIF, layer B4;
g —trench IlIF, layer B9; h — All layer, are 375; i — All layer, are 312; j — All layer, are 343; k — Al layer, are 493.
a—c— photos by E. Lisowska, d — photo by |. Sawicki; e—g —after Lisowska 2015, fig. 2; h—k — after Bukowska-
Gedigowa - Gediga 1986, fig. 76, 125; | — after Jagodziriski 2010, fig. 209: 4.
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In our opinion, analogies between the style of glass and amber beads as well as stone
and clay spindle whorls result from general canons of decoration used for items of similar
shape, size and probably also function (see Functions of large glass beads).

Large glass beads — local or foreign product?

In order to determine the provenance of large beads, physico-chemical composition of
glass paste used for the production of the available specimens from Silesia (five objects)
was analysed. The analyses carried out during earlier studies (Siemianowska 2020), and
information contained in the literature were also used (Dekowna 1970, 21-25; Dekowna —
Purowski 2012, tab. 5, 6; Wajda 2019, 255). The analyses revealed considerable differen-
tiation of chemical composition of those objects (see tab. 2 and fig. 5). In the case of the
decorated specimen from Ostéw Tumski in Wroctaw (fig. I; tab. 1: no. 20), the body was
produced of soda-lime-potassium glass (fig. 5: b), while the ornament was made of lime-
-potash-lead glass (yellow thread — fig. 5: c; tab. 1: no. 20) as well as lead-potash glass
(brown and reddish thread — fig. 5: d; tab. 1: no. 20)'2. The body of the specimen from
Wroctaw Nowy Targ was made of soda-lime natron glass with aluminum, potassium and
chloride, and the decorative grid was made of soda lime natron glass with opacifying agent
indicated by oxides of PbO and SnO (tab. 2). Different glass recipe in decorations was also
recorded in the case of bead from Tworkéw (figs. 1. h; 6, and tab. 1: no. 16). The body was
produced of soda-lime natron (?) glass coloured with iron (fig. 6: a, c), and the ornament
was made of lead-potash glass, in which traces of calcium, magnesium, aluminum and
iron compounds were noted (fig. 6: b; Siemianowska 2020, fig. 6). From soda-lime glass
a black, yet absolutely different in terms of visual features, bead from Prerov (Prochdzka
2018, 159) was also made.

Both greenish (turquoise) beads from Wroctaw and Opole (fig. 1: b, c; tab. 1: no. 10, 21)
were characterized by soda-lime natron glass recipe with high content of aluminum oxides
and chloride (fig. 7, tab. 2)", and in the case of the specimen from Opole also magnesium
(fig. 7). Similar composition of glass (soda-lime natron) was noted in the case of the bead
from Czersk (tab. 1: no. 4). The specimen from Gdansk, in turn, was made of soda-lime-
-potassium (mixed alkali) glass (fab. 1: no. 5). It is worth noting that those four glass de-
corations are visually very similar and are some of the most common bi-conical turquoise
beads found in the area of Poland. Moreover, the surface of three of them is shaped with
spiral twists (cf. fig. 1: b; tab. 1: no. 4, 5, 10, 14; Dekowna 1970, 21-21, figs. 1-3). Among
the beads with ‘corrugated’ surface, the most outstanding in terms of composition of glass
is the specimen from Ciepte, made of lead glass (tab. 1: no. I).

12 We are aware of the method’s limits. However, the painted stripes were so wide and well-preserved that it was
possible to analyse particular colourful threads (fig. 5: a). In order to obtain reliable results the surface of the
examined artefacts was delicately abraded, without damaging the paints yet removing the substances that could
have gathered there when it was used or when it was deposited in the ground.

13 The increased chloride content is characteristic of blue and bluish glasses. That is why it is assumed that its
presence influenced the colour of finished products as well (Pankiewicz — Siemianowska — Sadowski 2017, foot-
note 32).
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Component | WOT 281/60 | WOT6/56 | WNT 2945/11 (body) | WNT 2945/11 (ornament)
K,0 0.43 0.64 1.08 0.72
CaO 7.71 0.47 6.85 3.58
PO, 0.05 0.03 0.11 0.06
50, 0.27 * 0.1 0.04
L0 1.49 0.06 0.95 0.63
PbO * 67.3 0.03 38.46
Ag,0 0.01 0.02 * »
SnO 0.02 0.04 0.03 3.89

Sb,0, 0.02 0.06 0.2 0.07
BaO 0.02 0.12 0.05 0.06
Cr,0, * * * 0.01
Na,O 17.6 0.01 15.05 8.27
5io, 68.3 30.11 72.08 40.65
ALO, 2.74 0.51 2.55 1.83
MgO 0.65 0.08 0.84 0.48
As,0, * * * 0.01
Sr0 0.02 0.7 0.12 0.09
Fe,0, 0.6 0.13 0.3 0.6
MnO 0.67 0.01 032 0.54
CoO 0.03 0.02 0.01 *
NiO 0.02 * * 0.13
Cuo 0.07 0.05 0.11 *
Zno * 0.26 * *
TiO 0.07 0.09 0.08 0.05
Total 100.79 100.18 100.86 100.17

Tab. 2. The results of chemical composition analyses of early medieval large glass beads from Ostréw
Tumski (WOT) and Nowy Targ (WNT) in Wroctaw. * — component not found.

From non-alkaline lead glass two spherical beads, green and yellow, were made. They
resemble ‘regular’ beads that commonly occur at Silesian strongholds (tab. 1: no. 10, 21).
The same recipe was used for the production of small yellow and green beads as well as
rings and band-rings in identical colour (cf. fig. I: d; tab. 1: no. 22; tab. 2; Pankiewicz —
Siemianowska — Sadowski 2017, 33-34, cat. no. A2-5, 9, 10, 12-14; B1, 3, 22, 27, 29,
30-34, 36, 38, 42-46, 54-56, 58, 59, 60, 63-71, 92-95, 98—101). Chemical composition
is another common feature of large beads and ‘ordinary’ decorations.

Recipes of lead content glass, both alkaline and non-alkaline, and lead-potassium glass
are widely considered to be characteristic for Central European production in the younger
phases of the Early Middle Ages (Olczak 1968, 181-183; Dekowna 1980, 283-300;
Dekéwna — Purowski 2012, 163-165; Cernd — Tomkovd 2017, 202-204; Pankiewicz —
Siemianowska — Sadowski 2017, 33-35; Siemianowska — Pankiewicz — Sadowski 2019).
Taking into account the above criterion, only the find from Ciepte and the recently men-
tioned simple non-decorated beads can be regarded as local products. Due to the fact that
lead glass was spread across vast areas of Central, Western and Eastern Europe as well as
the Middle East and Northern Africa (Olczak 1968, 181-183; Dekéwna 1980, 283-300;
Wedepohl — Krueger — Hartman 1995, Tab. 1; Robertshaw et al. 2010; Dekéwna —
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Fig. 5. A microscopic photo of a large bead from Wroctaw Ostréw Tumski (inv. no. 63b/77) with a marked
place of the performed analyses (a) and the results of EDS analyses (b—d): b — body; ¢ — yellow thread;

d — brown (red-brown) thread.
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Fig. 6. Results of EDS analyses of a large bead from Tworkéw (inv. no. 9/c/1): a — microscopic photo with
the marked place of the analyses; b — analysis of the ornament; c — analysis of the body.

Purowski 2012, 163-165; Mecking 2013, 646-659, fig. 3, 5; Krueger 2014; Pollak 2017;
Pankiewicz — Siemianowska — Sadowski 2017, 33-35), and the specific form of the beads

their foreign origin must be taken into consideration.

Soda-lime natron glass, soda-potassium-lime and lime-potassium-soda glasses are re-
garded as imports from the Mediterranean region, Asia Minor and Central Asia (Dekéwna
1970, 25-26; 1980, 220; Dekowna — Purowski 2012, 95; Wajda 2013, 96; Cernd — Tom-
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Fig. 7. Results of EDS analyses of a large bead from Opole Ostréwek (inv. no. 356/58).

kovd 2017, 203, 206; Pankiewicz — Siemianowska — Sadowski 2017, 35-35). This type of
glass recipes were also known in Western Europe, but due to the relatively late chronology
of Polish finds their western origin is highly improbable, as since the tenth century potas-
sium-lime-silicate glasses begin to prevail in the West (Dekowna 1970, 25-26; Dekowna —
Purowski 2012, 153—-154). Since the thirteenth century potassium glass becomes com-
mon in local production (Cernd 2016; Cernd — Tomkovd 2017, 205; Siemianowska 2020;
Siemianowska — Sadowski 2019), which makes local origin of the youngest specimens
(Czersk, Wroctaw Nowy Targ) made of soda-lime natron glass questionable. South-eastern
provenance of bi-conical beads decorated with spiral grooves that are found in the area of
Poland is indicated also by their typological similarity to the specimens from the area of
present-day Syria, Georgia and Armenia (Dekéwna 1970, 26-37, fig. 4 and 5).

Typological similarity is the second criterion that should be considered when trying to
determine the potential place of production of beads. It had been already mentioned that
similar items occurred in Europe in the earlier periods and analogous patterns were used,
e.g. in early medieval Scandinavia (see Chronology of large beads). Because of evident
cultural relationships between the Polish lands and the Scandinavian region, it seems quite
natural to seek the origins of some products there. In the case of beads of ‘corrugated’
surface it has no justification. Letting alone the used resources, no formal analogies were
recorded. Such specimens do occur in Scandinavia ca. 600 AD (Haevernick 1972, 141),
but in the Viking Age both large beads and ‘ordinary’ small beads in similar style are very
rare (see Arbman 1940, Taf. 120-124; Callmer 1977, pl. 2-22; Steppuhn 1998, Taf. 1-10,
Farbtaf.)!*. Therefore we keep our opinion that in the area of Poland such specimens should
be interpreted as imports from the Middle East.

14 In the assemblages of glass decorations published in these works only one bead characterized by spiral winding
of the glass paste is similar (see also: Steppuhn 1998, Farbtaf. 25). Nevertheless, ‘spindle whorls’ of this kind are
recorded at Scandinavian sites from the Viking Age as well (see also https://pl.pinterest.com/pin/1493929126144
27528/ p=true).
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The second group of beads that can have originated from Scandinavia are those green
or black ones decorated with colourful threads (for analogies, see Chronology of large
beads). The bead from Tworkéw is not taken into account due to its uncertain chronology.
Other dark-coloured bead ornamented with white and green threads (fig. 2: c), discovered
in Wolin, has close analogies among glass decorations from Scandinavia, including beads
and large beads type B0670-B0700, regarded as objects produced in that region (see also
Callmer 1977, 35-104, pl. 6)'°. However, the chronology of the specimen from Wolin is
problematic, as it is not certain whether it is an early or late medieval artefact. We do not
know its chemical composition either (tab. 1: no. 18).

Scandinavian analogies can also be found for the second bead from Wolin and the
similar specimen from Ostréw Tumski in Wroctaw (fig. 1: a; 2: b). Scandinavian finds of
medium- and large-sized beads of similar stylistic features can be mentioned, however, no
direct analogies were found (e.g. Arbman 1940, Taf. 11: 1c, 11: 11n; 122: 13a, ¢; Callmer
1977, types B640-724, 35-36, 51, pl. 14). It is also remarkable that among green beads
from Scandinavia there were no specimen that could be regarded as large beads and most of
them were decorated not with wavy lines yet with applied loops (Callmer 1977, 35-36, 51,
Colourplate III). It is assumed that the specimens in such colours, decorated with wavy
lines (group Bd) could have been local (Scandinavian) products (Callmer 1977, 83-84, 96).
Chemical composition of the bead from Wolin is unknown yet, the one from Wroctaw was
made of lime-potassium-soda glass. The recipe is not typical of Scandinavia and was con-
sidered to have been of eastern origin. Making a clear interpretation is complicated due to
the fact that in Scandinavia in the ninth-tenth century various types of glass was used,
including different kinds of soda-based recipes, whose presence could have resulted from
importing or re-melting glass as well as different origin of finished goods (Dekéwna 1980,
172-198; Kronz et al. 2015). In this context the early chronology of the bead from Wroctaw
(first quarter of the eleventh century) could confirm its northern origin.

On the other hand, analogies to large and medium-sized glass beads decorated with
colourful threads occurred in the early medieval Middle East (Liu 2012). Typologically,
they are also similar to those from the Roman period, which can be caused by the conti-
nuity of patterns introduced in the Middle Eastern glass-working workshops.

In order to answer the question of the origin of early medieval beads from the basin of
the Vistula and Odra rivers it is worth to look again at the circumstances in which the ob-
jects appeared in the area of Poland and their distribution. The similarity between the beads
from Wolin and Scandinavian finds may not be a coincidence. Despite the lack of direct
analogies at the northern and western coast of the Baltic Sea for one of the beads, northern
origin of the beads from that centre, considering intensive contacts between Wolin and
Scandinavia (Stanistawski 2013, passim), seems to be very likely.

The bead from Wroctaw that is similar to one of those discovered in Wolin, is dated
to the first decades of the eleventh century. This period (from the late tenth to the mid-ele-
venth century) is the time of the highest frequency of items representing Scandinavian
style on Ostréw Tumski in Wroctaw (Jaworski et al. 2013, passim). On the other hand,
this is the moment when the first wave of glass objects identified on the basis of chemical
composition and stylistic features as imports, presumably from the Middle East, appeared

15 In this work: size criteria p. 35, macroscopic description p. 37-51, provenance p. 96—104.
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at this site. It is worth emphasizing that those are often exclusive and unique finds in the
area of Poland (Pankiewicz — Siemianowska — Sadowski 2017, 63—64). That is why we tend
to consider the glass bead as an item imported from this cultural zone, not Scandinavia.

Most of the glass beads from the area of Poland can be regarded as imports, to a large
extent from the East or South-East. The objects, usually finely made and often decorated,
were undoubtedly valuable in the early medieval reality. According to tenth-century Arabic
sources, one green glass bead bought by Ruthenian traders was worth one dirham (Lewic-
ki 1953, 118). Massive decorative glass beads must have been worth much more.

The time of the highest frequency of the occurrence of glass beads in the area Poland —
late eleventh to thirteenth century — is not a coincidence either. Its chronology coincides
with the second wave of eastern imports reaching the area of the basins of the Vistula and
the Odra. At that time, those are mostly imports from Ruthenia. They manifest themselves
with the presence of elements of arms and horse-riding gear of Ruthenian type, spindle
whorls made of Ovruch schist, metal decorations and miniature axes and also glass pro-
ducts (beads for mosaics, glass vessels, bracelets, game pieces etc.; Jaworski 1990, 58-59;
Wachowski 2001, 170, fig. 18a, c—e; Woloszyn 2004, Lisowska 2013, 136—-138; Pankiewicz —
Siemianowska — Sadowski 2014, 199-203; 2017, 65-67; Siemianowska 2020; in print).'¢
As objects imported from this cultural zone sometimes glazed eggs and rattles (yet not
without doubts) are regarded (S’lusarski 2004, 80-83, 103-105, 108; Siemianowska 2008,
69-73; Siemianowska — Pankiewicz — Sadowski in print). Together with items directly from
Ruthenia, the Polish lands were reached by objects from places located much further to
the South-East, which is evidenced by discoveries of coins and seals from the Middle East
at that time (Wotoszyn 2004, 246-250). The presence of most glass beads in this part of
Europe is probably connected with this wave of influences.

Functions of large glass beads

Large glass bead as an element of a necklace

The possibility of using large beads as elements of necklaces is somehow determined
by the material they were made of and their decorative character. Sometimes, despite con-
siderable size and width of the hole, which could indicate other functions, a bead was auto-
matically classified as a decoration, basing on the material (e.g. Grygiel — Stasiak — Trojan
2014, 196-197, fig. 118: 23).

In some cases context of discovery clearly indicates that glass beads served such func-
tion. The occurrence of large beads as elements of necklaces was recorded already at ceme-
teriesfrom the Migration period and the beginning of the Early Middle Agesin the regions

16 1t must be emphasized that some of the mentioned items may come from the eleventh century. To the eleventh-
twelfth century miniature axes are generally dated (Wotoszyn 2004, 252). Also, the chronology of spindle whorls
made of Ovruch slate, ‘Ruthenian’ glass beads and glazed eggs-rattles cannot be limited to the period before the
twelfth century, however, it is visible that the frequency of such finds (e.g. beads, bracelets, Ovruch slate spindle
whorls inceases in the twelfth century (see Lisowska 2013, catalogue; Pankiewicz — Siemianowska — Sadowski
2017, 65-67), while other types (e.g. glass vessels) only start to appear (Pankiewicz — Siemianowska — Sadowski
2014, 199-203). The first wave of Ruthenian imports connected with the early Piast state is not taken into consi-
deration either.
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located west of the Elbe (e.g. Siegmann 2007, 280, Abb. 11). They were used in a similar
way in the area of Poland during the discussed period. Bi-conical, spirally wound speci-
mens, discovered together with other beads in grave no. 70 in Stary Zamek (Wachowski —
Domariski 1992, 27, 69, fig. 43) and grave no. 34 in Cieple (Ratajczyk 2013, fig. 7; Wajda
2019, 225), are good examples. Similar specimen, yet made of amber instead of glass'’,
was discovered in grave no. 62 in Katdus (Markiewicz 2008, 149-154, pl. 14). Several
monochrome beads of 17-19 mm in diameter were found in necklaces from the cemeteries
in Radzikéw (grave no. 3 — Wachowski 1975, 121-122, fig. 20) and Ciepte (grave no. 41 —
Wajda 2019, 221).

The examples prove that massive beads, made of either glass or amber, served as a do-
minant in the whole necklace, being its most impressive element. Reconstructions of diffe-
rent necklaces made of glass beads or other materials clearly indicate that the largest and
therefore most representative specimens (one or several examples) took central position
in the whole string of beads. Smaller ‘ordinary’ beads were placed at sides and at the back
of a necklace (e.g Wachowski 1975, fig. 20; Dekéwna 2007, no. 372, 396, 399-403; Mar-
kiewicz 2008, figs. 4,5,7,9, 18, 26,29, 31, 36, 44, 48, 49, 52, 53, 63, 65, 73, 94, 95, pls 1a,
2a, 3b, 4b, 5,7, 8b, 9b, 10a, 13, 14, 16; Ratajczyk 2013, fig. 7).

It is also worth noting that massive beads as elements of necklaces can be found in the
area of Poland in very rich sets of jewelry. The necklace from Katdus, whose central ele-
ment was a large bead, was composed of over 800 glass beads of different kinds. Less re-
presentative were the necklaces from Radzikéw (54 beads), Stary Zamek (25 beads) and
Ciepte (19 and 8 beads), however, they were also made of different beads, mostly decorated.

Presence of such a necklace that must have been a very costly thing in a grave can be
regarded as an indicator of high social status of those who owned it. It may be also con-
firmed by other items discovered in graves where strings of beads with a central massive
bead were found. In grave no. 3 in Radzikéw three rings, including one with a gemstone,
and a bracelet made of bronze were discovered (Wachowski 1975, 121-122). Grave no. 62
from the cemetery in Katdus with the remains of a child aged 4-6, apart from a necklace
also contained a glazed ceramic rattle and a trapezoid pendant, a temple ring and seven
bronze belt fittings (Markiewicz 2008, 154). A less impressive necklace from grave no. 34
in Ciepte was accompanied by four temple rings and other decorations (Ratajczyk 2013,
fig. 7). The artefacts do not seem very impressive in comparison to grave goods discove-
red in the discussed cemetery, being one of the richest in the area of Poland. Nevertheless,
it must be emphasized that large beads together with smaller beads come from the youn-
ger — definitely less rich — phase of the use of the cemetery and considering this particular
period they can be regarded as objects of special meaning.

Large glass bead as a spindle whorl|

Large glass beads were often interpreted as spindle whorls, or at least such an option was
taken into consideration (Krumphanzlova 1965, 164; Dekowna 1970, 38-43; Haevernick

17 The whole necklace is described as made of glass, however, in the description of particular types of beads
there is no mention on large beads. Nevertheless, there is information on a specimen made of amber present in
the grave.
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1972, 136-138; Pankiewicz — Siemianowska — Sadowski 2017, 44; Prochdzka 2018, 159).
This is the result of macroscopic similarity of these items, often different only in terms of
materials used for their production. Direct analogies refer to the form of the object itself,
its size and the presence of a large hole — cylindrical or slightly widening, funnel-shaped —
in the central part. Most of early medieval spindle whorls are bi-conical with ends flattened
at the hole, or sometimes spherical and flattened, referred to as lenticular or barrel-shaped
(e.g. Kazmierczyk 1990, 193; Dominiczak-Gtowacka 2008, 250-255; Brezinovd — Prichys-
talovd 2014, 177-180), however, also more complex typology of those object is proposed
(e.g. Marek — Kostelnikova 1998, 174—176, 181-185, Abb. 2, 6).

Apart from similar form, large glass beads bear much metric resemblance to spindle whorls made
of other materials. Most of such beads have a diameter of 18-35 mm (25-26 mm on average) and are
9.6-27.3 mm high (16-17 mm on average, see tab. 1). In this respect they very much resemble spindle
whorls whose diameter usually varies between 22 and 33 mm, and the height between 12 and 22 mm
(Kamiriska — Nahlik 1958, 35; KaZmierczyk 1990, List of stone spindle whorls /Zestawienie przeslikow
kamiennych/; Dominiczak-Gtowacka 2008, List of well-preserved spindle whorls /Zestawienie przeslikow
zachowanych w catoscil; Brezinovd — Prichystalova 2014, 184; Lisowska 2015, tab. 1; Janowski 2019,
300-301, fig. 123). The size differences among spindle whorls result from both specified territorial pre-
ferences and the differentiated specific weight of the substances that were used for production (clay, stone,
lead, bone etc.). It is associated with the need of proper balancing, however, the weight of particular ob-
jects is also not the same. In the case of stone spindle whorls from Wroctaw it equaled 5-19 g (KaZmierczyk
1990, 186). In Gdarisk the standard weight of spindle whorls was 7-15 g for lighter ones and 20-23 g for
heavier ones (Kamiriska — Nahlik 1958, 35). The weight of spindle whorls from Wolin ranged from 6.4 g
to 78.7 g, however, most of them contained within the range of 10-30 g (Janowski 2019, 302, fig. 125-131).
In Mikul¢ice spindle whorls whose weight was 5-16 g prevailed (Marek — Kostelnikova 1998, Abb. 9).
In Breclav-Pohansko the weight was considerably varied, yet the average equaled 14.4 g (Brezinovd —
Prichystalova 2014, 181-182). It is assumed that the differences in the weight of elements used for wei-
ghting a spindle was tightly connected with the thickness of weave of woolen thread that was supposed
to be achieved (e.g. Kamiriska — Nahlik 1958, 35; Dekowna 1970, 39; Janowski 2019, 303-307). Spindle
whorls of different sizes, made of various material have one common feature — the size of the hole which
fits the spindle. In the case of spindle whorls from Poland of all types it was 7-12 mm, in overwhelming
majority 8—10 mm. Only in several cases it was narrower than 7 mm, yet assuming that the second hole
of the funnel-shaped channel was wider (Dekdwna 1970, footnote 46; Kazmierczyk 1990, List of ... ;
Foltyn 1998, 92-93; Dominiczak-Gtowacka 2008, List of ... ; Lisowska 2015, tab. 3; Janowski 2019, 303,
fig. 125). Smaller size was recorded in the case of the assemblages of spindle whorls from Mikuléice and
Breclav-Pohansko, where specimens whose hole diameter equaled 7-9 mm dominated. Spindle whorls
with the hole diameter of 5 mm and smaller occurred sporadically (Marek — Kostelnikovd 1998, 195;
Brezinova — Prichystalova 2014, 180).

The figures are different considering beads. In the case of ca. one third of them the diameter of the
hole oscillates around 5 mm, or sometimes it is even less (tab. 1: no. 2, 4, 5, 8, 10, 17, 20, 21). It seems
to be too little to interpret the items as spindle whorls. Even though M. Dekéwna (1970, 39-40) claims
that this might be connected with the Mediterranean origin of glass beads where thinner fabrics were
worn, it is not very likely that such preferences could have been adopted in the climatic conditions of
Central Europe.

Nevertheless, it is possible to see the correlation between massive glass beads and
‘ordinary’ spindle whorls, especially in the area of Poland where there is a possibility of
more precise dating. Not including the specimens of uncertain chronology, deposition of
most of such artefacts was dated to the younger phases of the Early Middle Ages and to
the Late Middle Ages. In the case of the discussed region it is the time of considerable
differentiation of spindle whorls. Before the tenth century this category of objects was not
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very much varied. Those made of clay, sometimes decorated dominate (e.g. Foltyn 1998,
92-93, tab. 9; Jaworski 2005, 262), while stone ones are rare. Only at few sites that were
characterized by unique material culture a wider Spectrum of materials from which this kind
of objects were made have been recorded. The conclusion applies to the places connected
with trade and exchange, such as seaside centers functioning within the so-called Baltic
economic zone (e.g. Wolin, Truso, see Jagodziriski 2010, fig. 279, 283-286; Janowski
2019, 293-298, fig. 114—122) and several strongholds in the interior (e.g. Jaworski 2005,
262, 272-284, fig. 142). It does not seem to be a coincidence that at coastal locations the
oldest large glass beads were recorded (cf. zab. 1: 7, 17). On the other hand, the assortment
of spindle whorls from ‘early Polish’ sites, such as the strongholds in Wroctaw or Opole,
looks completely different. Within those centres, functioning since the second half, or even
more likely since the end of tenth century at the earliest, clay spindle whorls still prevail,
however, stone ones made of different kinds of stones became common as well. Moreover,
spindle whorls made of lead, bone, clay mixed with graphite as well as clay ones covered
with coloured glaze or even wax ones occur, too (Hotubowicz 1956, 194-195, fig. 82;
Jaworski 1990, 75-75; pl. XI: o-s; KaZmierczyk 1990, 182—-193; Dominiczak-Glowacka
2008, 247-248; Lisowska 2013, 134-142). Among them, specimens made of foreign mate-
rials appear, e.g. there is a large group of spindle whorls made of Ovruch schist, imported
from Ruthenia. In the situation when in the area of the early Piast state luxury decorations
appeared and glass became more commonly used in jewelry production, it seems natural
that it could have been used as the material to produce another, symbolic object — a spind-
le whorl (cf. Wotoszyn 2004, 251; Brezinovd — Prichystalova 2014, 190).

The context of occurrence is fundamental for the theory on glass beads being used as
spindle whorls. As it was already mentioned, a significant part of the discussed category of
finds from Poland was discovered outside densely built-up areas (see Large glass beads
asother decorations, knobs/amulets). The distribution of spindle whorls finds looks com-
pletely different, as they were mostly found in houses (KaZmierczyk 1990, 182; MoZdzioch
2001, figs. 8, 12, 17, 24, 26, 28, 33, 35, 39, 41, 43; Lisowska 2015, tab. 1). At this point,
it is worth taking a look again at the specimens that had been discovered in features. As it
was revealed, both massive beads from Opole were accompanied by pieces of women’s
jewelry, indicating quite high social status of the owners of such precious items. In featu-
re 18/1, apart from the hypothetical spindle whorl, woolen threads and felt were found.
Even more traces of spinning come from the neighboring features 19 and 20, in which four
fragments of spindles, three limestone spindle whorls as well as numerous finished and
semi-finished goods (fabrics, threads, strings and raw wool) were discovered (Bukowska-
Gedigowa — Gediga 1986, 210-211). Together with a green spherical massive bead, five
spindles, a spindle whorls and a woolen thread were found in house no. 59. Accessories
related to wool-processing were recorded in all buildings in the area (no. 18C — two spin-
dle whorls, no. 66 — four spindles, four spindle whorls; no. 67 — two spindles, a spindle
whorl; no. 68 — a spindle whorl, woolen string; Bukowska-Gedigowa — Gediga 1986, 168,
172, 174, 176, figs. 68—69). Such a set of spinning tools, however, does not prejudge the
function of the glass bead. This specimen has a funnel-shaped, rather narrow channel
whose diameter equals 3—5 mm. The state of preservation of the item (a crumbled half)
does not allow us to determine whether the hole in the bead had an outlet, or the channel
narrowed without any outlet (fig. /d). Originally the object was reconstructed without
a through hole, which makes the possibility of using it as a spindle whorl highly doubtful
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(Bukowska-Gedigowa — Gediga 1986, fig. 68: 17). This issue and other possible ways of
using this item will be discussed later.

In the discussion concerning the question whether massive glass beads were spindle
whorls or decorations one more possibility should be also taken into consideration — that
they could have served both functions. It may be indicated by the examples of placing pink
slate spindle whorls in necklaces (Dekowna 2007, no. 396).

Large glass beads as other decorations, knobs/amulets

Discussing the function of massive glass beads as elements of jewelry, the attention
was also focused on the fact that those could have been not necessarily massive beads
serving as a kind of a dominant in a necklace, yet decorative knobs (Dekowna 1970, 38—41).
This kind of knobs could have been attached to clothes, e.g. to a belt (Siegmann 2009, 151,
Abb. 15) or being used as a hanging head decoration. Such pieces of jewelry can be seen,
for instance, on mosaics from Ravenna (e.g. Siegmann 2009, 151). However, it is not cer-
tain whether those pendants were made of glass, gemstones or other materials. Examples
of attaching single spindle whorls (?) to massive temple rings, so that they became an inte-
gral part of the decoration, are also known (e.g. Slama 1977, Abb. 19: 8).

The function as a glass knob can be, paradoxically, indicated by the context of disco-
very of some large beads, because, as it was stressed, they were often found far from
houses, unlike ‘classic’ spindle whorls and ‘ordinary’ glass beads. In the case of pieces of
glass jewelry (beads and rings) found in the streets and squares it was assumed that they
could have been traded, however, it seems that local products made of lead glass were
rather sold (Pankiewicz — Siemianowska — Sadowski 2017, 42-43; Siemianowska — Pankie-
wicz — Sadowski 2019). Massive beads were probably items of foreign origin, high value
and unique style, which makes it rather unlikely that they should be associated with trade.
Therefore, they should be perceived as lost items (fully-preserved specimens: tab. 1: no. 5,
1618, 21) or objects that had been damaged and abandoned (tab. I: no. 7, 19, 21, 22).
Losing one piece suggests that those could have been decorative knobs indeed.

It is also taken into consideration that a single bead could have served as a decorative
ending of a braided hairstyle. This way of wearing it (in this case made of amber, not glass)
is reconstructed on the basis of a grave find from Uniradze in Pomerania (Kostrzewski
1962, 170, fig. 89). Nevertheless, there was no information why it was interpreted as a hair-
style element. As M. Dekowna (1970, footnote 56) pointed out, their holes were too small
to be suitable for pinning hair.

Small holes in some of the glass knobs make the possibility of using them as spindle
whorls at least questionable, especially that this was characteristic of a considerable number
of glass beads (see Large glass bead as a spindle whorl). Smaller hole did not cause any
problems if a bead was supposed to be used as a knob. On the contrary, such a decoration
looked more elegant and worked better as a pendant.

The occurrence of single glass decorations in graves is also remarkable. A larger bead
of 14 mm in diameter was discovered in grave no. 6/6a in Tomice in Lower Silesia. It was
a double grave which contained the remains of a young woman and a new-born child. The
bead was found at the child’s bones (Romanow — Wachowski — Miszkiewicz 1973, 174,204,
fig. 94b). It is worth noting that even if other massive beads discovered at cemeteries in
the area of Poland were parts of necklaces, they occurred in children’s graves (infans| —
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Katdus; infans || — Stary Zamek; Wachowski — Domariski 1992, 69; Markiewicz 2008, 154)18.
Also other finds from Central Europe may confirm using large beads as knobs/amulets.
A glass bead of over 2 cm in diameter, made of dark glass and decorated with a yellow
wavy line, was discovered in grave no. 185 in Kanin near Libice, under a jaw of a woman
at the age of maturus (Maiik 2009, 97, pl. 60). The specimen had a wide hole, but due to
its deformity it could not have been used as a spindle whorl. It was probably a knob-like
decoration, worn on the head. This suggests that massive beads, apart from being valuable
items, could have served symbolic and magical functions.

Some massive beads are also known from male graves from the Roman period, Mig-
ration period and the beginning of Early Middle Ages. They sometimes occur with swords
and other elements of arms (so-called sword beads) and in this context they are treated as
amulets (Tempelmann-Mqczyriska 1985, 62—63). Their presence in female graves in the
younger period (ninth-eleventh century) indicates that their function changed at that time,
however, it does not exclude magical role of large beads in graves.

L arge glass beads as game pieces

The function of massive glass beads as game pieces has been considered years ago
(Dekowna 1970, footnote 51).

It was already stressed that glass beads are relatively often discovered outside buildings.
They are sometimes found in the streets or on empty yards, which could suggest, apart
from accidental losing (see Context of discovery of large beads), using them as game pieces.
Concentrations of this kind of objects (wooden balls, chess pieces, etc.) are often noted in
empty areas where people spent their free time (Pankiewicz 2019, 151, 155, figs. 2, 3;
Siemianowska 2017; in print).

Macroscopic similarity between some massive beads and game pieces is also worth
noting. This applies first of all to spherical, single-coloured specimens (fig. 1: d, e). They
resemble board game pieces made of different materials — bone, antler, teeth, ivory, wood,
terracotta, amber and other gemstones and also glass (Persson 1976, McLees 1990, 43-48;
Jagodziriski 2010, 149, 153, figs. 210, 221, 282; Breyer — Jonquay 2012, 19; Kimball 2013,
Fig. 1-2; Gustavsson — Hennius — Ljungkvist 2015, 51; Siemianowska in print). The size
of glass beads and pear-shaped game pieces is also similar. The presence of a hole in glass
beads does not necessarily exclude the possibility of using them in games, as some game
pieces had a hole that was used to attach them to the board (Jagodziriski 2010, 154, fig. 221).
In the case of spherical glass specimens this was a narrow, funnel-shaped hole, with or
without an outlet — it is not clear (fab. I: no. 11, 22). The presence of such a recess is
especially typical of pear-shaped game pieces, among which there are specimens with
a through hole, which makes them similar to spindle whorls (see also McLees 1990, 43-48,
188-192). Another features that hnefatafl pawns and massive beads have in common is
the chronology of those finds in Wroctaw and Opole and almost identical chemical com-
position (cf. tab. 1: no. 11, 22 and Siemianowska in print). The context of finds, material
and shape of the discussed category of artefacts similar to ‘regular’ game pieces used for
board games such as hnefatafl, originating from the tradition of the Roman world and

18 The gender and age of the individual from Radzikéw, whose grave contained a necklace with a large central
bead. Basing on the grave goods, it can be assumed that it was a female (Wachowski 1975, 121-122).
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Germanic tribes as well as for board games referred to as ludus latrunculorum (Adamczyk
2012, 65; Kimbal 2013, 62-63; Siemianowska in print), does not prejudge such function.
Although glass flattened-spherical, semi-spherical and spherical pawns (token-like) with
through holes do sometimes occur, their chronology is much earlier and they have a flat
basis.!” The most similar in morphological aspect could be pawns discovered in graves
no. 523 and no. 750 in Birka at the Swedish coast, dated to the ninth century (Arbman 1940,
Taf. 147, 148; Berglund 1970) or tenth-century specimens from grave no. 3 in Valsgirde
(Graham-Campbell 1980, 24, 212)*. The similarity to game pieces can also be seen in
discoidal examples, especially those decorated with surrounding ribbing, which makes
them similar to flattened ‘corrugated’ massive glass beads (see Dekowna 1970, figs. 1, 2b,
4a, b, 5 and Khamaiko 2018, fig. 7). Discoidal pawns were sometimes fitted with a wider
hole and that is why it was assumed that they could have been re-used as spindle whorls
(McLees 1990, 62, 204-207). In the light of traces identified on glass beads the specimens
similar to spindle whorls could have also served as game pieces (see Function of large
glass beads in the light of microscopic analysis).

Function of large glass beads in the light of microscopic analysis

Four beads from Wroctaw — Ostréw Tumski, Wroctaw — Nowy Targ, Opole-Ostréwek and
Toszowice were subjected to a microscopic analysis (fig. 8; tab. 1: no. 11, 15, 19, 20).

The surface of bead from Toszowice is strongly destroyed, covered in pittings and
a layer of oxidized glass (figs. 1: g; 8: e, f). Due to the poor state of preservation, no traces
of use were observed. After taking a closer look at the item, it was noted that the edges at
the wider side of the hole are slightly rounded and blunt (fig. 8: e), while at the narrower
side they are slightly sharper (fig. 8: f). It can be an indication that the object was used as
a spindle whorl. In fact, it would be a rather subtle weight for a spindle but it fits into the
size range of spindle whorls. On the bead from Nowy Targ in Wroctaw traces of polishing
were clearly visible. They were mainly visible at one side of the hole, and they were so
intensive that a thick coat of glass forming the ornament has worn off during the use
(fig. 8: ¢, d), and on the surface near the channel a small recess appeared (fig. 8: ¢). It is
worth noting that on the other side of the hole the polished spots were almost invisible.
Micro-traces recorded on this specimen leave no doubts and suggest that the item func-
tioned as a spindle whorl. Its metric features seem to confirm that. The bead from Nowy
Targ was the most massive in the whole collection. Its overall diameter equaled 35 mm,
the diameter of the channel (11 mm) and the height (14 mm), which means it could com-
pare to the largest spindle whorls (see Large glass bead as a spindle whorl).

In terms of size the green decorated bead from Ostréw Tumski in Wroctaw could be
included in the group of spindle whorls (fab. I1: no. 20). At this item polished spots were
recorded right next to the hole, on both sides of the channel (fig. 8: g). Subtle traces of
polishing were also noted on the surface of the bead, precisely, on the polar flattening at
the hole (fig. 8: h). Microscopic analysis proved that this specimen was used as a spindle

19 See also http://www jocari.be/proddetail.php?prod=je32b_pion-0200-F1934-10.88; Skomsvoll 2012, 82-89.
2 http://hem.bredband.net/b512479/Hnefatafl_by_Sten_Helmfrid.pdf
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Fig. 8. Microscopic images of large glass beads: a—b — Opole Ostréwek, layer C2, are 311, m 8j, building
no. 59; c—d — Wroctaw Nowy Targ, layer 19, are 54, quarter C; e—f — Toszowice, Lubin district, context of find
unknown; g—h — Wroctaw Ostréw Tumski, trench |, layer O, plots no. 23—-24. Photos by A. Pankiewicz.
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whorl, however, there is a possibility that it was also used for other purposes, e.g. as a game
piece. Analogous traces are visible on the last of the analysed beads, i.e. the spherical bead
from Opole-Ostrowek. At the wider hole outlet clear yet uneven polished spots could be
seen (fig. 4: a). Slightly polished areas were also visible at some distance from the hole, on
the polar flattening of the object (fig. 8: b). The context of discovery of this bead seemed
to confirm its function as a spindle whorl, however, the shape of the item, different from
traditional early medieval spindle whorls, and first of all, too small diameter of the hole
raised doubts (see above). Considering one more important characteristic — a long crack
that appeared already in the Middle Ages — one more hypothesis can be forwarded. We
assume that the item functioned as a spindle whorl yet not as it was originally supposed to
be used — worn as a decorative knob or as a pawn, and that is the reason why it got broken.
The examples of using spindle whorls and game pieces interchangeably were discussed
by other scholars (e.g. McLees 1990, 42).

Subtle traces of polishing at both ends of the last two described massive beads indicate
that they also could have functioned as pawns. Microscopic observations allow for classi-
fying glass beads as spindle whorls, however, they also suggest other ways of use.

Conclusion

Basing on the analysis of the context of finds, metric data and traces of use it was stated
that massive glass beads did not serve one particular function, but they could have been
used as spindle whorls, a single piece of jewelry, an element of a necklace or even a game
piece. Regardless of their specific role, those were special items that accentuated the social
prestige of its owner. Both their form and chemical composition of the material that was
used for the production suggest that those were mostly imports, most probably from the
Middle East and the Mediterranean region, and in some cases maybe from Scandinavia.
Most of the analysed beads are very neatly made and decorated on the surface. Their value
is dictated also by the weight of glass, which was a valuable material.

For the interpretation of function of glass beads the moment they appeared in the area
of Poland is of key importance. Letting alone the specimens of uncertain chronology that
can come from prehistoric periods, most beads can be dated from the late tenth century to
the thirteenth century, however, there are several examples from later periods. The time
when they appeared in the basin of the Vistula and the Odra is usually associated with
social and cultural changes during the period when the Piast state was forming. At that
time the need for various kinds of luxury goods increases, including typically female ac-
cessories — jewelry and spindle whorls. The presence of massive beads in the twelfth-thir-
teenth century is on the one hand a standard in material culture — yet a standard for the
elites, and on the other hand they can be perceived as the evidence of vivid trade contacts
with Ruthenia, through which also different products from the regions located further
south-east reached Polish lands.

Nevertheless, there is no evidence that glass beads could have been a model for imi-
tations made of other materials — e.g. stone spindle whorls with crimped decorations. It
rather seems that the style is an expression of general tendencies in that period as well as
similar functions and forms of those objects. Without a shadow of a doubt, massive beads
were special items that were supposed to provide material and symbolic value.
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