Swiarowrr ¢ LXIII * 2025

MaARr1Usz BroXski

Institute of Archaeology and Ethnology, Polish Academy of Sciences

m.blonski@iaepan.edu.pl
ORCID: 0000-0002-6341-9314

BARTLOMIE] SZ. SZMONIEWSKI

Institute of Archaeology and Ethnology, Polish Academy of Sciences

b.szmoniewski@iaepan.edu.pl
ORCID: 0000-0003-0737-434X

EwELINA MISTA-JAKUBOWSKA
National Centre for Nuclear Research
Institute of Archaeology, Jagiellonian University

ewelina.mista@ncbj.gov.pl

ORCID: 0000-0002-0053-8711

Renata CzECH-Broxska

Institute of Archaeology, Jagiellonian University
renata.czech-blonska@uj.edu.pl
ORCID: 0000-0002-7043-7246

Jakus KARASINSKI

Faculty of Chemistry, Biological and Chemical Research Centre, University of Warsaw

jkarasinski@uw.edu.pl
ORCID: 0000-0003-3143-9131

TymoTreUsZ KOosINsKI

National Centre for Nuclear Research
tymoteusz.kosinski@ncbj.gov.pl
ORCID: 0000-0003-2052-4269

A GLAZED EASTER EGG RATTLE FROM A GRAVE IN THE CEMETERY IN KOLOZAB.
TECHNOLOGICAL FEATURES AND LEAD PROVENANCE

ABSTRACT

The article presents the results of interdisciplinary
research on a glazed Easter egg rattle discovered at an
early medieval cemetery in Kotozab, northern Mazovia.
Although not the first find of its kind in the region, the ar-
tifact significantly contributes to the existing knowledge
of such objects in Polish territories. Technological
and chemical analyses (CT, XRF, SEM-EDS, and lead
isotope analysis) allowed for a detailed characteriza-
tion of its manufacturing technique and the identifica-
tion of the raw material used for the glaze. The results

indicate the use of lead sourced from the Upper Silesia
and Krakéw Upland regions, suggesting local production.
At the same time, the ornamentation and form of the rat-
tle show strong analogies with finds from the Rus’ area,
pointing to the transmission of cultural models and tech-
nologies across early medieval Slavic lands. The artifact
fits into the broader context of egg-shaped rattle finds
from Central and Eastern Europe, including those from
child and barrow burials, emphasizing their diverse sym-
bolic roles.

Keywords: glazed Easter egg rattle, technology, lead, isotopes, Mazovia, early Middle Ages, cemetery
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Introduction

'The presented glazed Easter egg rattle from the Kotozab
cemetery, Plofisk County, Masovian Voivodeship (Fig. 1),
although not the first find of this type from the histor-
ical region of Mazovia, constitutes an important contri-
bution to the current state of research. As early as 1971,
during accidental earthworks related to ditch digging at
the cemetery site in Podgérze-Parcele (Plock County,
Masovian Voivodeship), a similar assemblage of finds was
uncovered, including ceramics and a glazed Easter egg rat-
tle.! However, in a later publication, only a white glazed
knobbed rattle was mentioned.?

In this context, the artifact from Kolozab represents
a valuable addition to our knowledge of egg-shaped rat-
tles from northern Poland, especially within Mazovia —
a region that still remains something of a “blank spot”
in research on this type of object. Since this is a redis-
covered “old” artifact, it has been subjected to interdis-
ciplinary analysis. One of the main goals of our study
was to determine the origin of the raw material used
in the production of the glaze — more specifically, to
identify the source of the raw materials involved in its
manufacture. The results of the provenance analysis pre-
sented here constitute the first such study of glaze on
early medieval egg-shaped rattles and serve as a starting
point for further research in this area.

Material and Analysis

Description of the Glazed Easter Rattle

The discussed glazed Easter egg rattle, discovered at
the Kolozab cemetery, was made of red clay. Its form re-
sembles that of a hen’s egg, measuring 4.8 cm in height,
4 cm in width at the lower part, and 1.2 c¢m at the upper
section. At the base, there is a visible opening with a di-
ameter of 0.4 cm. The surface of the artifact, including
the interior of the aperture, is coated with a thin lay-
er of dark brown glaze. The decorative composition is
complemented by applications of yellow glaze arranged
in a festoon pattern (Fig. 2).

The Cemetery ar Kotozab — A Brief Research History

In Kolozab, located on the Plonka River in northern
Mazovia, there is a settlement complex from the Roman

! Przybysz 1972, 210a.

? Kordala 2006, 203-204, Fig. 30:d.

3 Pyrgala, Szymariski 1962, 70, 73, Fig. 1.

4 DPyrgata 1968; 1972; Pyrgata, Urbadczyk 1976, 107-108;
Pyrgala, Tomaszewska 1986; Natuniewicz-Sekuta 2006.

5 Pyrgata 1968; 1970; Andrzejowski 2004; Pyzuk 2004.

Period (sites 1-3), discovered in 1959.% Excavations were
carried out in the 1960s and in 1975. Documentation
and finds from the Roman period cemetery were trans-
ferred in 2001 to the State Archacological Museum in
Warsaw. Documentation, finds from the settlements and
early medieval artifacts discoverd in the cemetery are
stored in Institute of Archaeology and Ethnology PAN
in Warsaw.

So far, the results of excavations on the settlements
discovered in Kolozab have been partially published.
Information on the results of excavations on the cemetery
has been made public to a much lesser extent.” However,
a preliminary study of the results of these excavations has
been prepared.® Thanks to this, it is known that in the cem-
etery dating back from the late pre-Roman period to
the late Roman Period, over 440 cremation graves were
discovered on an area exceeding 0.5 ha. Graves belonged
to the population of the Przeworsk and Wielbark cultures,
as well as to the unspecified culture. In addition, several
dozen different types of pits and probably traces of stone
structures in the form of pavements, possibly also circles
and steles, were recorded.” In the context of the glazed
Easter egg rattle presented here, the most important thing
is the discovery of several, or perhaps a dozen or so, early
medieval skeletal graves.® Grave goods found at the site
— including five silver-plated bronze temple rings, an axe,
two iron knives, and a clay vessel — are typical of richly fur-
nished skeletal graves with stone constructions in Mazovia.

Based on the available field documentation, it is not
possible to determine in which early medieval grave at
the Kolozab cemetery the presented Easter egg rattle was
discovered. The artifact is stored together with the skull
of a child, which may suggest it was part of a specific
burial, but this remains uncertain.

Analysis and Instruments

The internal structure of the object has been stud-
ied using an X-Ray CT scan conducted at the National
Centre for Nuclear Research with a self-built CT sys-
tem. The X-Ray tube was set to 270 kV and 2.9 mA.
A beam hardening filter of 1.5 mm Cu and 4 mm Al
was applied. The imaging detector was a Perkin Elmer
flat panel with 200 pm pixel pitch. Despite using rela-
tively high-energy X-Rays the obtained images include
metal artifacts resulting from Pb content in the object’s
coating. Subsequently, an elemental composition analy-

¢ Andrzejowski 2006. The authors wish to express their sincere
gratitude to Dr. hab. Jacek Andrzejowski for kindly granting
permission to use this study.

7 Andrzejowski 2006, 6.

§ Andrzejowski 2006, 1-2, 213-215, Fig. 2-3.
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Fig 1. Location of the Kolozab cemetery (a), Plorisk County, Masovian Voivodeship (drawing by B. Sz. Szmoniewski).

sis (semi-quantitative) was carried out at the Laboratory
of Archaeometallurgy and Conservation of Archaeological
Artifacts of the Institute of Archacology, Jagiellonian
University. To preliminarily distinguish the composition
of the colored layers of glass enamel, X-ray fluorescence
(XREF) spectroscopy was employed. A benchtop X-ray flu-
orescence spectrometer for microanalysis, Spectro Midex
(MIDO03), was used for the analysis of metal alloys. XRF
measurement parameters: spot analysis, spot diameter:
3.3 mm, internal standardless calibration, measurement
time: 20 s, voltage: 40 kV, Mo tube. The obtained results
were presented in oxide form using stoichiometric calcu-
lations (Tab. 1).

Next, to supplement the elemental composition data
of the surface, measurements using scanning electron

 Karasinski ez al. 2023.
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microscopy with energy-dispersive X-ray spectroscopy
(SEM-EDS) were carried out on samples taken from
the enamel. A Tescan Vega 3 XMU SEM with an Aztec
X-Max 50 EDS analyzer (resolution: 124 eV) was used.
Parameters: E = 20 kV, and the EDS spectrum acqui-
sition time was adjusted to the characteristics of each
sample. Due to the condition of the surface, which did
not allow for sampling while preserving the technologi-
cal stratigraphy of the object, the samples for SEM-EDS
analysis were in the form of chips (cf. Fig. 4). Tab. 1
shows the obtained EDS results.

The lead isotope analysis of the Easter egg rattle
was carried out at the Biological and Chemical Research
Centre, University of Warsaw. Full procedural details can
be found in the studies by Karasifiski ¢z 2/.° Samples un-
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Fig. 2. Glazed Eastern egg ratlle from Kolozab cemetery, Plorisk County, Masovian Voivodeship (photo by R. Czech-Bloriska).
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Table 1. XRF and EDS results (wt%, +10) with descriptions of the sampling. Data are normalized to 100%

No. | Sampling area CuO SnO, PbO ZnO Fe,O, AlLO, SiO, PO, CaO
XREF surface analysis:

1 1 laz 0.4 9.8 86.8 0.03 3.0 ) ) _ )
yellow glaze £0.003 | £0.04 | 0.1 | £0.001 | 0.01

0.8 0.3 85.8 0.05 13.0

2| darkbrownglaze | 606 | 4002 | £0.1 | £0.001 | £0.03 - - : -
EDS analysis of the glaze samples (see Fig. B):

1 (a) Pigment 0.1 6.5 23.1 0.1 1.4 0.8 66.6 1.2 0.4
mixing ' +0.2 +0.4 ' +0.1 +0.1 +0.4 +0.1 +0.1
area — dark

, | inDBSEimage ol 6.5 18.2 ol 2.1 1.0 | 706 1.2 0.4
/ dominance < 202 | 03 | £0.1 | 0.1 | 204 | 201 | 20.1
of yellow Sn.

1 (b) Pigment 2.2 3.4 64.9 <01 5.5 1.9 13.3 7.7 0.9
mixing area — +0.3 +0.3 +0.5 ' +0.3 +0.1 +0.2 +0.2 +0.1
bright in the BSE

5 | image/ dark 3.2 2.7 412 | 184 | 212 | 275 4.1 0.7
brown Fe/Cu. +0.4 +0.2 +0.5 ' +0.3 +0.1 +0.3 +0.2 +0.1

77.0 0.6 0.4 2.8 13.6 3.0

! 0L 0T s | 0T ] son | w00 | s01 | 202 | s01

74.4 0.5 0.6 4.7 13.4 4.07

2| (o) Pigment <01 <01 s04 | <01 £0.1 £0.1 £02 | 02 | 0.1
mixing area along 79 .4 14.2 3.5

3 with: <0.1 <0.1 403 <0.1 <0.1 <0.1 <0.1 0.2 201
— an outer

o | layer (-25 um) ol 2.0 28 | o 5.4 1.7 56.4 1.8 ol
containing +0.2 +0.4 +0.2 +0.1 +0.4 +0.1
contamination

’ 15.04 41.9 5.5 2.8 31.0 3.8

> | wichPand Ca Ol w05 | w04 | 0N w02 | w01 | 03 | 02 | <O
of organic origin
(components 3.4 31.1 4.3 1.4 58.2 1.4

| of human body <01 202 | 204 | <O 102 | 0.1 04 | 0.1 <01
decomposition) —

. 24.7 59.0 2.2 0.8 13.3
7 points 1-3. <0.1 L0.4 104 <0.1 102 401 0.2 <0.1 <0.1
0.8 8.2 27.1 4.1 0.7 58.0 1.1
8 202 | 203 | 204 | O | w02 | w01 | s04 | 01 | !

derwent microwave-assisted digestion using a closed-ves-
sel system (Milestone, Ethos Up). The resulting solutions
were diluted with deionised water (Millipore, MilliQ Q
Pod system). Potential spectral interferences, particularly
from thallium (TI) and mercury (Hg), were assessed us-
ing a quadrupole inductively coupled plasma mass spec-
trometer (PerkinElmer NexIon 300D). Due to the sub-
stantial lead concentration in the material, ion-exchange

chromatography was deemed unnecessary.

67

Lead isotope ratios were determined using a multi-col-
lector inductively coupled plasma mass spectrometer
(MC-ICP-MS), specifically a Nu Instruments Plasma 3
system equipped with 16 Faraday cups. The instrument
operated in dry plasma mode, with a Cetac Aridus 3 de-
solvating nebuliser (100 pL/min). For *®Pb, the sensitiv-
ity was approximately 1.0 V per 1 pg/L of Pb, and thus,
sample solutions containing roughly 50 pg/L of Pb were
analysed. Each solution was spiked with a NIST 997 T1
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standard (25-30 pg/L). Internal standardisation using
T1 was applied to all measurements without separating
lead from the matrix, following the procedures outlined
in Karasiniski e 2/.'° Each measurement involved 20 inte-
grations, each lasting 15 seconds, and the “Zero by ESA”
method was used for background correction. The **Hg
isotope was monitored, and a mathematical correction
was applied to account for any ***Hg interference with
204Pb.

During the session, the NIST SRM 98I lead stan-
dard, spiked with T1 (NIST SRM 997), was analysed five
times. The measured isotope ratios were corrected based
on the deviation between the in-house recommended val-
ues" and the average results for NIST SRM 981. The final
average values (n = 5) with 2SD uncertainties were as
follows: 2°°Pb/?*“Pb 36.699 + 0.001; 2"Pb/***Pb 15.492 +
0.0004; 2°°Pb/***Pb 16.938 + 0.001; 2*Pb/>*°Pb 2.1666
+ 0.0001; *Pb/**Pb 0.91463 + 0.00003. Tab. 2 pres-

ents the obtained results.

Results

Technology aspects

As shown in Fig. 3, an empty space was left inside
the object, in which a single oval clay ball was placed —
the element responsible for producing sound (Fig. 3:a-c,
blue arrows).

The entire outer surface, including the interi-
or of the opening (Fig. 3:d,e), was covered with a thin
layer of dark brown high-lead glaze, colored with iron
and copper compounds (Tab. 1). This decorative com-
position is complemented by applications of yellow glaze
in the form of festoons, colored with tin oxides (see
Fig. 3 — yellow arrows, Tab. 1).

Assessing Provenance

During the 812" centuries, sources of lead that
reached the territory of present-day Poland likely in-
cluded mining operations in both Western and Central
Europe.”? These comprised regions such as the British
Isles, Germany, and territories within Poland itself.

0 Karasinski er al. 2023.

' Karasinski ez al. 2023.

2 Duczko et al. 2022.

B Mozgai et al. 2024.

Y Saprykina et al. 2017; Szmoniewski, Mista-Jakubowska,
forthcoming.

5 Klappauf 1989; Steuer 2004.

16 Tylecote 1986.

17" Kershaw, Merkel 2023, Mathur et a/. 2024.
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Evidence indicates that by the 6" century, polymetallic
deposits in Slovakia were also being utilized, likely by
the Avars,” as well as Slavic lands in the 6" and 7 cen-
turies."

In the area that is now Germany, the Harz Mountains
have been a consistent centre of lead and silver extrac-
tion since at least the 3 century CE.” In Britain, ear-
ly medieval mining has been most intensively investi-
gated in Derbyshire and the Mendip Hills,”® though
more recent research highlights the North Pennines as
a potentially more influential region. Both archaeologi-
cal data and lead isotope studies suggest that metal from
this area may have been part of trade networks reach-
ing Scandinavia.” Further indications of mining during
the Anglo-Saxon era have been identified in Cornwall,
supported by lead isotope analyses conducted on early
medieval church structures in Britain."

In southern Poland, radiocarbon dates from min-
ing sites in Upper Silesia and the Krakéw-Czestochowa
Upland show activity spanning from the 11* to the early
13 century (1039-1211), with the oldest known date be-
ing 915 + 79 CE at Dabrowa Gérnicza-Strzemieszyce.”
Lead isotope analysis from the Olkusz region, however,
indicates metallurgical activity as early as the 6" century
BCE.®

The possibility of lead being imported into what is
now Poland from areas such as Romania, Serbia, or Turkey
cannot be excluded, though direct evidence remains lim-
ited. Elemental analysis of arsenic-containing glass from
the elite early medieval burial site at Bodzia in central
Poland points to Romania as a likely source of raw ma-
terial.?! Studies on the origins of tin in early medieval
Polish contexts* and research into the circulation and re-
fining of silver dirhams® further indicate that long-dis-
tance trade routes likely extended deep into southeastern
Europe and the Near East. Mining activity that began
during the Roman period persisted into the medieval era
in several Balkan regions, including parts of modern-day
Kosovo, Serbia, and Croatia.?* On Thasos, a Greek island
in the northern Aegean, silver and lead metallurgy was
continuously practiced from prehistoric times through
the Byzantine period.” However, lead isotope data from
glass found in the Ser¢e Limani shipwreck of the Turkish

coast, which shows sourcing from Iran and Bulgaria,®

8 Pankiewicz et al. 2025.

" Rogaczewska 2005.

20 Mista-Jakubowska ez al. 2024.

2 Czech-Blonska et al. 2023.

22 Mathur et al. 2024.

2 Mista-Jakubowska ez al. 2024.

24 Skego 1998; Bogosavljevi¢, Vukovi¢, 1993; Merkel 2007.
» Hauptmann ez al., 1988; Matschke 2002.

26 Stos-Gale 2004.
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Fig. 3. RTG-CT images of the Easter egg rattle, corresponding to the artifact photographs. Sections: (a) longitudinal; (b) and (c) trans-
verse, showing the rattling element (indicated by blue arrows) and traces of shaping in the form of clay lumps; (d) longitudinal and (e)
transverse views of the hole area. Yellow arrows indicate the presence of Pb-glaze within the clay-based structure (photo by T. Kosiriski).

SOpm f 25, SOum

Fig. 4. SEM-BSE images of Pb-based glaze morphology with marked EDS sampling points (in yellow), as described in Table 1: (a)
magnification 1.6kx, (b) 2.4kx, (c) 1.6kx (photo by E. Mista-Jakubowska).
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do not correspond with the isotopic signature observed
in the analysed lead glazed of the egg from Kotozab.

Figure 5 presents selected ore deposit data that
closely correspond to the isotope ratios measured
in the glass sample from the Easter egg rattle (see Tab. 2).
Comparative data from archaeological artefacts are also
included, as detailed in the figure caption.

As shown in the summary presented in Fig. 5,
the obtained lead isotope data for the glaze on the Easter
egg rattle from Kolozab fit perfectly within the isotop-
ic fingerprint range of deposits from the Upper Silesia
and Krakow Upland regions (black squares in Fig. 5).
Therefore, it is highly likely that local ore was used
in the production of this glaze.

The Kotozab Glazed Easter Egg Rattle
in the Context of Analogous Finds from
Europe

The discussed artifact can be classified as a Type 1
rattle — an Easter egg rattle — according to the typo-
logical-chronological scheme proposed by Konrad W.
Slusarski.”” Based on the characteristic festoon-like
decoration in the form of S-shaped arches or clamps,
it stylistically corresponds to subtype 1a.*® Rattles dec-
orated in this manner are known from Slavic territories
in the Early Middle Ages, with concentrations primarily
in the northwestern and eastern regions,*” and more spo-
radically south of the Carpathians.’® Beyond these areas,
Easter egg rattles have also been discovered in southern

Scandinavia,

in areas of early medieval Baltic tribes
habitation® as well as in the mixed settlement zone
along the lower Danube, in Dobruja and northeastern
Bulgaria® (Fig. 6).

In the Polish lands, glazed Easter egg rattles are un-
earthed with varying frequency, from the Baltic coast
through Kuyavia, Greater Poland, Silesia, and Lesser
Poland, to the Polish-Rus’ borderlands in the east*

(Fig. 7). Their dating ranges from the 10* to the 13™ cen-

77 Slusarski 2004.

2 Slusarski 2004, 80.

2 Bukowska 1958; Makarova 1966; Sovkoplés 1980; Gabriel
2000; Susko 2011; Susko 2020; Szmoniewski, Stanica 2024;
Makouskaya 2024.

3 Merinsky 2013, 49; Fusek 2013; Konig 2014, 67-68;
Poldkovd 2022; Szmoniewski, Stanica 2024, Fig.2.

3" Arbman 1948, 469, Fig. 2:6; Edberg ez al. 2025.

32 Sirouhov, 2014, 393.

3 Szmoniewski, Stanici 2024.

34 Slusarski 2004; Siemianowska 2008; Kajkowski 20205
Pankiewicz, Siemianowska 2020; Szmoniewski, Stinica 2024.
% Makouskaya 2024, 162.
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tury, with the peak of their production occurring be-
tween the 11" and 12™ centuries.”® A similar trend is ob-
served in Rus’, where the greatest spread of these rattles
occurred in the 11" century, followed by a gradual decline
in the 12% century.*

The diversity of contexts in which these ceramic rat-
tles have been discovered — including cemeteries,” settle-
ments and hillforts,?® Byzantine fortresses,® in in graves
dug into older barrows® and even lakes* — necessitates an
individualized approach to their interpretation.

In northwestern Slavdom, among 26 burials with
egg-shaped rattles with anthropological data, they were
most frequently found in children’s graves (13 cases),
followed by women’s (8) and men’s graves (5). The rat-
tles were typically placed near the feet, less commonly at
the waist or near the skull.* In the context of the possi-
ble discovery of an Easter egg rattle in a child’s grave at
the Kotozab cemetery, it should be emphasized that this
scenario is highly probable. As previously noted, the ma-
jority of such rattles have been found in children’s graves,
which is a notable phenomenon.® It is also worth point-
ing out that egg-shaped rattles are predominantly discov-
ered in children’s burials across the Eastern Slavdom as
well 4

According to recent interpretations, the placement
of grave goods held significant symbolic meaning. Some
were utilitarian, intended for use in the afterlife, while
others were included for non-utilitarian or symbolic rea-
sons.” Thus, the arrangement of grave goods can be seen
as a reflection of eschatological beliefs.*

Some contemporary musicological studies have re-
vealed that the sound produced by glazed Easter egg rat-
tles falls near or below the threshold of human hearing,
often in infrasonic ranges.”” The hole at the base of the rat-
tle likely served not only a practical function during pro-
duction but also acted as a resonator, enhancing narrow
frequency bands around 1 kHz. While largely inaudible
to humans, these sounds may have been perceived as au-
dible to spirits, ancestors, or animals — particularly dogs,
which played a symbolic role in Slavic eschatology.

% Makarova 1966, 144.

7 Kajkowski 2020, Tab. 1; Gurinov, Cubur, 2022.

3% Kajkowski 2020, Tab. 3.

% Szmoniewski, Stinica 2024, 379, 383, Fig.5:1, 3, 4.
# Szmoniewski, Stinicd 2024, 383-384, Fig. 6,7, 9.
4 Kontny 2018.

2 Kajkowski 2020, 35, Tab.1.

4 Wawrzeniuk 2004, 147.

4 Makarov, Zajtseva, 2007, 178; Gurinoyv, Cubur 2022, 131.
% Koscielecki 2000, 74.

# Kajkowski 2020, Tab.1.

47 Gruszezyniska-Ziétkowska, Tator 2021.

# Kajkowski 2020, 51.
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Fig. 5. The lead isotope data (LIA) for the lead-glass coating of the Kolozab Eastern egg rattle (see Table 2) are plotted alongside ge-
ological reference datasets (sourced from http://oxalid.ox.ac.uk, Rohl 1996, Lehmann, 2011, Zartman et al. 1979, Church, Vaughn,
1992). The plots also incorporate comparative data from archaeological artefacts identified in the literature as being produced from
lead and silver sourced in the Upper Silesia and Krakow Upland regions (Stos-Gale 1993; Mista-Jakubowska ez al. 2024, 2024a; Wajda
et al. 2023; Merkel et al. 2024; Pankiewicz er al. 2025) (compiled by E. Mista-Jakubowska).
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Table 2. MC-ICP-MS lead isotope data for the lead glaze from the analysed glazed Easter egg rattle.

208py /204y 207Ph/2%Ph 206p /204P 208p /206l 207Ph/296Ph
38.397+0.008 15.624+0.002 18.417+0.005 2.0849+0.0004 0.8484+0.0001

=

Fig. 6. Distribution of the early medieval glazed Easter egg rattles in Europe: a — cemetery in Kolozab, Plorisk County, Masovian

Voivodeship; b — place of the find, ¢ — Kyiv, d — approximate borders of Kyivan rus, 11%-12% centuries (after: Szmoniewski, Stinici
2023, with B. Sz. Szmoniewski’s supplements; drawing by B. Sz. Szmoniewski).
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Fig. 7. Distribution of the early medieval glazed Easter egg shaped rattles in funeral context (after: Wawrzeniuk 2004, with B. Sz.

Szmoniewski’s supplements; drawing by B. Sz. Szmoniewski).

1 — children’s graves; 2 — female graves; 3 — male graves; 4 — graves of indeterminate sex; 5 — Kolozab, Masovian Voivodeship (Poland).

This suggests that rattles may have been ritual tools aimed
at engaging with the otherworld.

Regarding the manufacturing techniques of such
rattles, few ceramic forming methods are described
in the literature.”” Most commonly, they were creat-
ed by coiling clay strips or modeling from one or two
lumps of clay®® A less frequently used technique in-
volved the lost-wax method, in which a wax core was

4 Kaczmarek 1998; Sushko 2020; Siemianowska et 2/ 2023
with further references.
50 Susko 2020; Siemianowska ez 2/ 2023, 248.

73

coated with clay and then fired, leaving a hollow cavity
after the wax burned out.” However, this method can
be excluded in the case of the specimen under discus-
sion. CT scanning (Fig. 3) revealed clear traces of clay
joining in the lower part of the object and irregular wall
thicknesses (Fig. 3), which clearly indicates hand-form-
ing from one or two lumps of clay.

1 Kaczmarek 1998, 553; Siemianowska et al. 2023, 255-256.
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The final stage in the production of these rattles in-
volved firing, glazing, and surface decoration. Based on
experimental studies, it is likely that the process began
with thorough drying of the formed vessel, followed by
bisque firing. It is generally accepted that glaze applied
to previously fired ceramics forms a uniform coating
of even thickness.’ Such an even glaze layer is also ob-
served on the Kolozab specimen (see Fig. 4, yellow ar-
rows). Similar observations have been made for glazed
rattles from Silesia.® Notably, in the Kotozab glazed
Easter egg rattle, glaze is also present within the aper-
ture of the item.

The dark glaze was achieved by using iron oxide
(5.5 to 18.4 wt%) combined with copper oxide (2.2 to
3.2 wt%) as coloring agents, while the opaque yellow
glaze owes its coloration to the presence of tin oxide (6.5
to 25.7 wt%) (cf. Tab. 1 — EDS data). Chemical analysis
has shown that the lead oxide (PbO) content in the glaze
exceeds 80%, allowing for its classification as a high-lead
glaze.”* One of the key features of such glazes is their
low melting point: for compositions containing 65-85%
PbO, this range falls between 740-760°C, making them
particularly suitable for achieving gloss and intense color

during the firing process.”

The Place of the Cemetery in Kotozab
in the Local Settlement Network and Its
Chronology

Key issues concerning the early medieval cemetery
at Kolozab include the number and types of graves, as-
sociated grave goods, and the site’s role within the local
settlement network. Excavations revealed several stone
clusters, such as circles and pavements, possibly remnants
of older Roman structures. One early medieval burial
(grave bn/65)° contained a male skeleton with a knife
and axe, and eight irregularly placed large stones — sug-
gesting the former presence of a stone grave structure.”’
While most early medieval graves lacked visible stone
elements, it is possible that such constructions did not
survive or coexisted with simpler pit graves, as observed
in other Mazovian and Podlasie cemeteries.*®

52 Siemianowska et al. 2023, 249-250.

5 Siemianowska et al. 2023, 249.

% Siemianowska ez al. 2023, 251; Pankiewicz et al. 2025.
% Wedephol ez al. 1995, 65; Mecking 2013, 646.

56 Tt is an early medieval skeleton grave above a Wielbark cul-
ture pit grave no. 216/65.

57 All preserved early medieval finds from Kolozab are kept

in IAE PAN in Warsaw.

The cemetery lies within the densest cluster of graves
with stone surroundings in Mazovia — the Plonka River
group — which includes 19 sites spaced 1-3 km apart.
Kolozab is the easternmost site in this group,” and fits ty-
pologically with the so-called Plorisk concentration of rich-
ly furnished skeletal cemeteries with stone constructions.
Finds such as silver-plated temple rings, an axe head,
iron knives, and a cylindrical-necked clay vessel, though
not linked to specific graves, support this classification.
These object types are characteristic of weapon-rich, elite
burials. There was a suggestion that these cemeteries were
used by warrior groups tied to the Plorisk stronghold,
possibly tasked with local defense or regional military
support.”. The mentioned stronghold was located on
a convenient route for military expeditions from Ruthenia
and the Baltic areas, which could head this way towards
the capital of Mazovia, Plock.”" Of course, this does not
explain the origins of the cultural phenomenon of graves
with stone constructions in Mazovian and Podlasie ceme-
teries from the younger phases of the Early Middle Ages,
which have been discussed for decades.®

Due to the lack of certain information about
the context of the finding of the Easter egg rattle at
the cemetery in Kolozab and fragmentary information
about the graves there from the Early Middle Ages, only
its general dating is possible. The aforementioned axe,
temple rings, and a vessel with a cylindrical neck have
some value as indicators of the chronology of the entire
cemetery. The axe from grave bn/65 belongs to type IVa,
according to A. Nadolski.®® Such axes have a long period
of use; the closest example from Kotozab (not of an iden-
tical shape) is known from a grave in a stone casing at
the cemetery in Korzybie Duze to the 2*¢ half of the 11®
— 1¢ half of the 12 century.®* Temple rings with fluted
ears, type III variety A, according to H. Ké¢ka-Krenz, to
which four of those from Kolozab belong, were used from
the 10* to the beginning of the 13™ century.® The vessel
with a cylindrical neck can also be generally dated within
the period of use of this group of vessels to the 2" half
of the 10" — 13" century. To sum up, at the current stage
of research, the framework chronology of the Easter egg
rattle from Kolozab has been established at the 11%-12
century, or possibly to the beginning of the 13 century.

% Dzik 2014, 92.

% Kordala 2006, 108, Fig. 1.

0 Pacuski 2024, 20-21.

o' Blonski 2018, 23-24, 218.

2 Dzik 2014.

% Nadolski 1954, 44.

64 Kordala 2006, 52-54.

% Kécka-Krenz 1993, 47-48; Jaskanis 2008, 195.
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Summary fication of lead from Polish deposits cannot be treated
as independent or conclusive evidence that these glazed

At the current stage of research, it remains difficult . .
Easter eggs were manufactured in Poland, as the material

to determine with certainty whether the analyzed artifact
was imported or produced locally. The literature has re-
peatedly highlighted strong analogies — in terms of pro-

itself may have been transported and utilized in work-
shops located elsewhere.
It is important to stress that “eastern provenance”

duction techniques and decorative motifs — between . . .
in this case may refer more to the transmission of tech-

Easter egg rattles and glazed ceramic objects such as floor
tiles, widely attested in the territory of medieval Rus’.
The occasional use of white clay as a raw material has

nologies and cultural patterns than to the trade of fin-
ished goods.®”” High craft mobility within the early me-
dieval Slavdom likely facilitated the spread of manu-

also been cited by some scholars as further supportin . . . . .
Y bP & facturing techniques and decorative conventions. It is

the hypothesis of an eastern (Rus’) origin for such arti- . .. .
YP (Rus’) orig therefore plausible that itinerant artisans from Eastern

Slavdom — regions often linked to the origins of egg-dec-
oration traditions — played a significant role in trans-
mitting this form of symbolic material culture westward
across the Slavic lands, including the North European
Lowlands.

Thus, the glazed rattle from Kolozab provides a val-
uable contribution to the broader discussion of artifact

facts found in Polish contexts.

However, chemical analysis of the glaze composition
reveals the use of lead compounds originating from local
ore sources in the Olkusz region. This suggests that at
least some rattles of this type may have been produced
within the territory of present-day Poland, using local-
ly available raw materials. It should be emphasized that
the most recent research demonstrates the export of lead
from the Upper Silesia and Krakow Uplands to the Rus),
indicating that this raw material circulated beyond its
primary extraction areas.”® For this reason, the identi-

circulation and cultural connectivity in the early medie-

val landscapes of the Polish Lowlands.

Bibliography:
Andrzejowski J. 2004, Wprowadzenie, in: M. Pyzuk, Antropologiczna interpretacja szczatkéw kostnych populacji kultur przewor-
skiej i wielbarskiej z Kolozebia, pow. Ploisk, Archeologia Polski XLIX (1-2), 33-34.

Andrzejowski J. 2006, Kolozqb, stanowisko 3. Cmentarzysko kultury przeworskiej i kultury wielbarskiej na Mazowszu plockim,
Manuscript, State Archaeological Museum in Warsaw.

Arbman H. 1946, Une route commerciale pendant les X et XI siecles, Slavia Antiqua 1, 435-438.
Blonski M. 2018, Nasielsk we wczesnym sredniowieczu, Warszawa.

Bogosavljevi¢ D., Vukovi¢ S. 1993, Archiologische, mineralogische und archaometallurgische Forschungen zur mittelalterlichen
Blei- und Silbergewinnung in Serbien, in: H. Steuer, U. Zimmermann (eds), Montanarchiologie in Europa. Berichte zum
Internationalen Kolloguium ,, Frithe Erzgewinnung und Verbiittung in Europa” vom 4. bis 7. Oktober 1990, Heidelberg, 409—-422.

Bukowska J. 1958, Pisanki polskie z X-XIII wicku, Polska Sztuka Ludowa 12 (1), 45-49.

Church S. E., Vaughn R. B. 1992, Lead isotopic characteristics of the Cracow-Silesia Zn-Pb ores, Southern Poland, U.S. Geological
Survey Open File Report 92-393, 1-16.

Chugaev A. V., Merkel S. V., Zaytseva I. E. 2021, Lead Isotopic Characteristics and Metal Sources for the Jewelry in the Medieval
Rural Settlements from the Suzdal Region (Kievan Rus’), Metalla 25 (2), 101-125.

Czech-Blonska R., Siuda R., Mista-Jakubowska E., Duczko W. 2023, Chemical composition of early mediaeval arsenic sulphide
glass beads as an indicator of the origin of the raw material, Journal of Archacological Science: Reports 52, 104291.

Duczko W., Mista-Jakubowska E., Czech-Blonska R. 2022, Metals — Ornaments — History. Contacts of Slavic and Scandinavian
Elites in the Viking Age, Wroclaw.

Dzik M. 2014, Uwagi o funkeji i symbolice konstrukeji wezesnosredniowiecznych grobéw w obudowach kamiennych, Acta
Archaeolgica Lodzensia 6, 87-101.

0 Wajda et al. 2023; Merkel et al. 2024; Chugaev et al. 2017. 7 Siemianowska ez al 2023, 261-162.

75



MAR1USZ BLONSKI ET AL.

Edberg R., Larsson C., Brorsson T. 2025, Glazed ceramic resurrection eggs found in Sweden and their Slavic origins, Fornvinnen
2025 (1), 63-67.

Fusek G. 2013, Keramické glazované kraslice ze Slovenska, in: J. Kolenda, A. Mierzwinski, L. Zygadlo (eds), Z badar nad kulturg
spoteczenstw pradziejowych i wezesnosredniowiecznych: ksigga Jubileuszowa dedykowana Profesorowi Bogustawowi Gedidze, w osi-
emdziesiqtq rocznice urodzin przez prayjaciéd, kolegbw i ucznidw, Wrockaw, 585-590.

Gabriel I. 2000, Kiewer Ostereier, in: H. Beck, D. Geuenich and H. Steuer (eds), Reallexikon der Germanischen Altertumskunde
16, Berlin, 487-488.

Gruszezyniska-Zi6tkowska A., Tatori K. 2021, Tajemnice dzwigku ,pisanki”, in: A. Gruszezyriska-Ziétkowska, K. Tatort and I. Czajka
(eds), Wydobyte z ciszy, Warszawa, 95-126.

Gurinov V., Cubur A. 2022, ,Ab ovo”: djca-pisanki v kurgannom pogrebal’nom obride vosto¢nyh slavan, Stratum Plus 5,127-134.

Hauptmann A., Pernicka E., Wagner G. A. 1988, Untersuchungen zur Prozefitechnik und zum Alter der frithen Blei-Silbergewinnung
auf Thasos, in: G. A. Wagner, G. Weisgerber G., Antike Edel- und Buntmetallgewinnung auf Thasos, Bochum, 88-112.

Jaskanis D. 2008, Swigck. Wezesnosredniowieczny zespdt osadniczy na pétnocno-wschodnim Mazowszu, Warszawa.

Kaczmarek J. 1998, Wezesnosredniowieczne przedmioty szkliwione zwigzane z magia z Kruszwicy, in: H. Ké¢ka-Krenz, W. Loziriski
(eds), Kraje stowiariskie w wiekach srednich: profanum i sacrum, Poznan, 549-560.

Kajkowski K. 2020, Jajo i pisanka w $wiecie przedchrzescijafiskich wyobrazen religijnych Pétnocno-Zachodnich Stowian, in:
M. Szymezyk, A. Jobke-Fus (eds), Mysliborska grzechotka — pisanka, zabawka, przedmiot, instrument?, Myslibérz, 29-88.

Karasinski J., Bulska E., Halicz L., Tupys A., Wagner B. 2023, Precise determination of lead isotope ratios by MC-ICP-MS with-
out matrix separation exemplified by unique samples of diverse origin and history, Journal of Analytical Atomic Spectrometry
38, 2468-2476.

Kershaw J., Merkel S. 2023, International trade in outland resources: the mining and export of lead in early medieval England
in light of new isotope data from York, Medieval Archaeology, 67 (2), 249-282.

Klappauf L. 1989, Auswirkung der Grabungen im friihmittelalterlichen Herrensitz Diina bei Osterode am Harz auf die
Montanforschung im Harz, Nachrichten aus Niedersachsen. Urgeschichte 58, 171-184.

Kéceka-Krenz H. 1993, Bizuteria pétnocno-zachodniostowiariska we wezesnym sredniowieczu, Poznan.

Kontny B. 2018, Gliniana pisanka-grzechotka z wyspy na Jeziorze Golenicko-Dobropolskim, Wiadomosci Archeologiczne 69, 204—
207.

Kordala T. 2006, Wezesnosredniowieczne cmentarzyska szkieletowe na pétnocnym Mazowszu. L.6dz.
Konig T. 2014, Nitra-Mlyny, stredoveké osidlenie lokality, Bratislava.

Lehmann R. 2011, Archaometallurgie von mittelalterlichen deutschem Silberbarren und Miinzen, Dissertation, Leibniz Universitit at
Hannover.

Makarova T. 1966, O proizvodstve pisanok na Rusi, in: L. Montgajt (ed.), Kultura Drevnej Rusi, Moskva, 141-145.

Makouskaya V. 2024, The Phenomenon of medieval “Easter Eggs”™: types of artifacts, probable ways of their distribution and func-
tions (based on finds from the territory of Belarus in the European context), Folia Praehistorica Posnaniensia 29, 159-182.

Mathur R., Powell W., Mista-Jakubowska E., Duczko W., Czech-Bloriska R., Bloriski M., Janowski A., Zoledziowski K., Jagodziniski
M., Géjska A., Kamenov G. 2024, Isotopic metal compositions of Viking and medieval tin artifacts from Poland reveal ex-
pansive trade network, Journal of Archaeological Science: Reports 53,104296.

Matschke K. P. 2002, Mining, in: A. E Laiou (eds), 7he Economic History of Byzantium: Vol. 1, from the Seventh through the Fifteenth
Century, Washington D.C., 115-120.

Mecking O. 2013, Medieval lead glass in Central Europe, Archeometry 55 (4), 640—662.
Merinsky Z. 2013, Hmotn4 kultura mlad$f doby hradi$tni na Moravé a ve Slezsku, Archacologica historica 38, 45-90.

Merkel J. F. 2007, Imperial Roman production of lead and silver in the northern part of Upper Moesia (Mt. Kosmaj area), Journal
of the Serbian Archaeological Sociery 23, 39-78.

Merkel S. W., Florkiewicz I., Jansen M., Bode M., Woloszyn M. 2024, Evidence for Slavic lead mining and trade: Early Rus’ lead
seals from Czermno and Grddek on the Polish Rus’ border, Journal of Archaeological Science: Reports 56, 104539.

76



A GrazeD EASTER EGG RATTLE FROM A GRAVE IN THE CEMETERY IN KOLOZAB....

Mista-Jakubowska E., Duczko W., Kowalska A. B., Czech-Blonska R., Mathur R., Gojska A., Oleszak D., Siuda R., Klimaszewski
J. 2024, Amulets from Viking-age Baltic coast: a unique hoard from Piaski-Dramino (Poland) in the light of provenance
and technological research of silvercraft art, Journal of Archaeological Science: Reports, 53, 104356.

Mozgai V., Villa I. M., Bajnéczi B., Szenthe G. 2024, The early medieval origins of copper ore extraction in the Carpathian
Mountains, Archaeological and Anthropological Sciences 16, 159.

Nadolski A. 1954, Studia nad uzbrojeniem polskim w XI, XI i XII wieku, L.6dz.

Natuniewicz-Sekuta M. 2006, Osady z okresu rzymskiego w Koloz¢biu i Poswigtnem. Studium krytyczne wykopalisk, in: W.
Nowakowski, A. Szela (eds), Pogranicze trzech swiatw. Kontakty kultur przeworskicj, wielbarskiej i bogaczewskiej w swietle
materiatéw z bada i poszukiwai archeologicznych, Warszawa, 115-144.

Pacuski K. 2024, Plorisk i region ploriski w Sredniowieczu, Plorisk.

Pankiewicz A., Siemianowska S. 2020, Early medieval glazed objects from strongholds of Wroctaw and Opole. Function, origin,
social significance, Prehled vjzkumii 61/2, 53-70.

Pankiewicz A., Mista-Jakubowska E., Siemianowska S., Czech-Bloriska R., Blodski M., Mathur R., Karasidski J., Siuda R.,
Zabiniski G., Géjska A. 2025, Origins of medieval lead glass ornaments in Central Europe in the light of lead isotopic analysis
of finds from Wroctaw and Sypniewo (Poland), Journal of Archaceological Science 176, 106168.

Poldkovd Z. 2022, Keramickd kraslica s polychrémnou glaztirou z Nitry-Kyneku, Studia Archaeologica et Mediaevalia 13, 317-339.
Przybysz K. 1972, Podgérze-Parcele, pow. Plock. Stanowisko 2, Informator Archeologiczny. Badania 1971, 215-216

Pyrgata J. 1968, Osadnictwo nad Plonka w péznym okresie lateriskim i okresie wplywéw rzymskich, in: W. Szymariski (ed.), Szkice
z najdawniejszej przeszlosci Mazowsza, Wroclaw, 96-97.

Pyrgala J. 1970, Kolozab, pow. Plorisk, Stanowisko 2, Informator Archeologiczny. Badania 1969, 154-155.
Pyrgata J. 1972, Mikroregion osadniczy migdzy Wista a dolng Whrg w okresie rzymskim, Wroclaw-Warszawa-Krakéw-Gdansk.

Pyrgala J. Szymariski W. 1962, Wyniki badari powierzchniowych na terenie pow. Plonisk i Sierpc woj. Warszawskiego, Wiadomosci
Archeologiczne 28 (1), 70-76.

Pyrgala J., Tomaszewska I. 1986, Leontomorficzna zapinka gallo-rzymska z osady w Kotoz¢biu, pow. Sochocin, woj. ciechanowsk-
ie, Archeologia Polski 31 (2), 351-365.

Pyrgata J., Urbaniczyk P. 1976, Kotozab, gm. Sochocin, woj. ciechanowskie, Stanowisko 2, Informator Archeologiczny. Badania 1975,
107-108.

Pyzuk M. 2004, Antropologiczna interpretacja szczatkéw kostnych populacji kultur przeworskiej i wielbarskiej z Kotozebia pow.
Plotisk, Archeologia Polski 69 (1-2), 33—48.

Rogaczewska A. 2005, Osada wezesnosredniowieczna w Dabrowie Goérniczej — Strzemieszycach Wielkich, stanowisko 2, in:
J. Sperka, S. Witkowski (eds), Osadnictwo nad Przemszq i Brynicq w sredniowieczu, Sosnowiec-Cieszyn, 75-88.

Rohl B.M. 1996, Lead isotope data from the Isotrace Laboratory, Oxford: archacometry data base 2, galena from Britain and Ireland,
Archaeometry 38 (1), 165-180.

Saprykina I. A., Cugaev A. V., Pel’gunova L. A., Rodinkova V. E., Stolarova D. A. 2017, K probleme isto¢nikov postuplenia serebra
na territoriju Podneprov’a v rannesrednevekovoe vrema (po materialam klada iz Sudzi-Zamost'a), Stratum plus, 2017.5, 41-55.

Siemianowska E. 2008, Weczesnosredniowieczne grzechotki i pisanki w strefie przebiegu szlaku ladowego z Rusi na Pomorze, in:
P. Kucypera, S. Wadyl (eds), Kultura materialna sredniowiecza w Polsce, Torun, 67-84.

Siemianowska S., Pankiewicz A., Sadowski K., Pawlicki J. K. 2023, W kwestii techniki wykonania i szkliwienia wczesnosrednio-
wiecznych pisanek-grzechotek ze Slaska, Przeglad Archeologiczny 71, 243-270.

Steuer H. 2004, Miinzprigung, Silberstrdme und Bergbau um das Jahr 1000 in Europa — wirtschaftlicher Aufbruch und tech-
nische Innovation, in: A. Hubel, B. Schneidmiiller (eds), Aufbruch ins zweite Jahrtausend: Innovation und Kontinuitit in der
Mitte des Mittelalters, Ostfildern, 117-149.

Stos-Gale Z. A. 1993, The origin of copper based metals from the Roman period settlement of Jakuszowice in Southern Poland,
Journal of European Archaeology 1 (2), 101-131.

Stos-Gale Z. A. 2004, Lead-isotope analyses of glass, glazes and some metal artifacts, in: G. E Bass, S. D. Matthews, J. R. Steffy,
E H. van Doorninck Jr. (eds), Ser¢e Limani. An Eleventh-Century Shipwreck, Volume 1. The Ship and its Anchorage, Crew,
and Passengers, College Station, 453—467.

77



MAR1USZ BLONSKI ET AL.

Susko A. 2011, Davn'orus’ki pisanki, Arbeologii (2011/2), 46-53.

Susko A. 2020, Tehnologia vigotovlenna kerami¢nih poliv’anih pisanok za arheologi¢nimi materialami Kiéva, Arheologid (2020/4),
105-112.

Sirouhov R. 2014, Importy drevnerusskih tipov na territorii prussov v X/XI-XIV vv, in: N. Makarov (ed), Rus’ v IX-XII vekah.
Obsestvo, gosudarstvo, kultura, Moskva — Vologda, 386-412.

Skego A. 1998, Bergbau der rémischen Provinz Dalmatien, Povijesni Prilozi 17, 17-105.
Sovkoplas G. 1980, Davnorus’ki pisanki (z kolekcii Derzavnogo istori¢nogo muzett URSR), Arheologid 35, 92-97.

Szmoniewski B. Sz., Stanici A. 2023, From Kyiv to Pereyaslavets (IIpeoBhafit{a). The early medieval stone egg imitations
and glazed egg-shaped rattles from Dobrudja, Romania, Sprawozdania Archeologiczne 75/1, 371-403.

Szmoniewski B. Sz., Mista-Jakubowska E. forthcoming, The first isotopic analyses of non-ferrous metal objects from Poland dating
to the 6"—7™ centuries.

Slusarski K. W. 2004, Weczesnosredniowieczne pisanki i grzechotki gliniane z ziem polskich. Préba typologii, in: Z. Kobylifiski
(eds), Hereditatem cognoscere. Studia i szkice ofiarowane Profesor Marii Miskiewiczowej, Warszawa, 79-110.

Tylecote R. E 1986, The Prehistory of Metallurgy in the British Isles, London.
Wajda S., Merkel S. W., Florkiewicz 1., Jansen M., Marciniak-Maliszewska B., Wagner B.,

Woloszyn M. 2023, Early mediaeval lead glass bangles from Czermno, Poland: results of elemental and lead isotopes analyses,
Archaeometry, 66 (2), 306-325.

Wawrzeniuk J. 2004, Symbolika jajka w grobie dziecka w okresie wezesnosredniowiecznym, in: W. Dzieduszycki, J. Wrzesiniski
(eds), Funeralia Lednickie 6, Poznani, 143—153.

Wedephol K. H., Kruger I., Hartman G. 1995, Medieval lead glass from Northwestern Europe, Journal of Glass Studies 37, 65-66.

Zartman R. E., Pawlowska J., Rubinowski Z. 1979, Lead isotopic composition of ore deposits from the Silesia-Cracow mining
district. Research on the genesis of zinc-lead deposits of Upper Silesia, Poland, Prace Instytutu Geologicznego 95, 133-151.

78



