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THE STUDY OF GARNET INLAYS AND JEWELLERY TECHNIQUES
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The article addresses jewellery decorated with coloured stone inlays, in particular garnets, from the Migration Period in
Bohemia. These artefacts are viewed as important evidence of the presence of elites and their involvement in supraregional
contacts. The text presents new finds from the region of Central Bohemia and simultaneously analyses previously known
artefacts held in museum collections. Using a typological-chronological analysis and a study of the origin of the garnet,
the article explores the issues of the production, distribution, and social function of these artefacts. Attention is also
paid to inlay techniques, and their development in the broader Danube Region. The article also focuses on decorative
techniques such as gilding, niello and wire composition of metal components. The study shows that jewellery with garnet
inlays was not only an aesthetic accessory, but also a carrier of symbolic meaning associated with identity, status, and
regional ties. The results contribute to a deeper understanding of the social structure and cultural dynamics in Central
Europe in the 5*and 6™ c. The article also emphasises the importance of combining archaeological, archaeometric, and

historical approaches in the study of artefacts from the Migration Period.
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INTRODUCTION

One group of artefacts from the Migration Period
that we can usually identify as evidence of the
presence of elites are objects decorated with inlays
of precious or semi-precious stones and other ma-
terials. In most cases these are garnets in various
shades of red, which can be found isolated on
jewellery, or in rarer cases, set into compartments
using the cloisonné technique. Jewellery with
stone inlays begins to appear in Central Europe
very rarely already at the turn of the 4™ and 5" c.
(Cistakova et al. 2022, 339-342; Horvith 2013, 282),
then in greater quantities around the mid-5" c.
(Quast/Schiissler 2000, 75, 76; Tejral 2015, 292; Téth
2019, 189). When B. Svoboda’s monumental mono-
graph on the Migration Period in Bohemia was
published, it was still possible to speak of a rela-
tively small number of such decorated artefacts
(Svoboda 1965). Their number has since increased
somewhat thanks to research into a burial ground
from the late phase of the Migration Period in
Hostivice near Prague (e.g., Danécek/Koreny/Perlik
2017) and the fantastic find of the ‘royal jewels’

from Msec in the Rakovnik region (Blazkovd/Jifik/
Bezikovd a kol. 2023). However, their number is
slowly quietly growing, thanks in part to coop-
eration with metal detectorists who transfer their
finds to museum collections or other authorised
archaeological institutions.?

The first goal of the presented text is to publish
new finds decorated with garnet inlays, usually
obtained from central Bohemia (Fig. 1). How-
ever, the more important task is to analyse these
inlays — not only from new finds, but also from
older and well-known finds stored in museum
collections — and determine their origin. By
combining this with typochronological analysis
of these artefacts, we attempt to trace the develop-
ment and impact of transregional trade on local
elites. We also try to shed additional light on the
production chain (chaine opératoire) of these ar-
tefacts and its significance in the search for elite
settlements of the 5" and 6" c. in Central Bohemia.
In the text, we use the currently applied chronol-
ogy of the Migration Period found, for example,
in the works of E. Droberjar (e.g., Droberjar 2008a,
fig. 4; 20080, tab. 1).
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Fig. 1. Sites discussed in the text. 1 — Novy Bydzov; 2 — Planany; 3 — Hostivice; 4 — Dolni Kamevnice; 5— Zebuﬁ; 6 — Bu-
dihostice; 7 — Velké Chvalovicev; 8 — Ttebestovice; 9 — Prague-Podbaba; 10 — Vysehorovice; 11 — Repov; 12 — Slotava; 13 —
Lochenice; 14 — Celakovice-Zaluzi; 15 — Roudnice nad Labem-Hracholusky. Map J. Soucek.

SELECTION OF ARTEFACTS

The artefacts selected for this study can be divided
into three categories based on the context of their
discovery. The first context is burial grounds. Two
artefacts represent the necropolis in Prague-Dejvice-
Podbaba (previously usually referred to as Prague-
Podbaba, which is the designation we use in this text
for practical reasons), where graves from the entire
period of the Migration Period are documented
(Droberjar 2005, 821, 822; Svoboda 1965, 261-267).
The first is a bird brooch from the disturbed graves,
marked in the catalogue of this work as no. 4 (see
Svoboda 1965, tab. LI: 5), the second is a brooch with
bird heads (no. 16) from grave 12 (Svoboda 1965, 156,
262, tab. XLIV: 4). Another brooch with bird heads
(no. 15) comes from grave 7 of the burial ground in
Lochenice near Hradec Kralové (Zeman 1990, 92, fig.
37:23). Two ornaments come from the well-known
burial ground in Celakovice-Zaluzi. The first of
these is a magnificent bow-shaped brooch with
asemicircular headplate (no. 17) from grave 5/1 (Svo-
boda 1965, 283, tab. LXXXVIIL 1), the next is a small
kidney-shaped pendant (no. 19) from grave 16/XI

(Svoboda 1965, 285, tab. LXXXIX: 2).* One artefact —
a small plate-shaped brooch with cloisonné-style
decoration (no. 18) — represents a disturbed burial
site in Roudnice nad Labem-Hracholusky (Svoboda
1965, 272, tab. LXXVIL: 3).

Previously unpublished artefacts with red stone
inlays come from the cemetery in Hostivice-Palouky
on the western outskirts of Prague (Danécek/Koreny/
Perlik 2017; Danécek/Smisek/Koreny 2014). These are
fragments of two S-shaped brooches, one plier-
shaped brooch with a trapezoidal foot, and a total of
three loose stones of roughly circular shape, which
probably fell out during period grave robbing.
Robbed grave H1762 (adultus 11, sex undetermined)
contained a fragment of an S-shaped brooch (no. 8)
and a broken-off compartment of the opposing eye
of the same brooch, still with a stone (no. 22). Robbed
grave H1905 (individual without age or sex deter-
mination) contained an undamaged plier-shaped
brooch (no. 14) in the pelvic area. Robbed grave
H1932 (human remains were not recovered dur-
ing the excavation) contained an S-shaped brooch
(no. 9). Robbed grave H1946 (maturus 1, probably
a woman) contained one late S-shaped and one

% For the artefacts discussed in the text, we adhere to the numbering from the catalogue forming an appendix to this work.
This is a more practical distinguishing mark than the long and disparate inventory numbers of museum collections. All
essential data on the analysed artefacts are then listed in the catalogue of finds at the end of this text.
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bird brooch (neither analysed in this text) as well
as a dislodged coloured inlay (no. 23). Robbed grave
H1951 (adultus 1, female) contained a dislodged flat
coloured inlay (no. 21) obtained during the wet-
sieving of the fill.

A relatively large group of analysed objects are
artefacts obtained from metal detector prospection
at (usually) multicultural sites. Since we do not
assume that these are shallow graves that have
been ploughed up, we believe that these are settle-
ment sites, the majority of which are located in the
Central Bohemian Elbe region, specifically in its
eastern part, due to the high density of archaeologi-
cal sites in the Kolin and Nymburk districts and
also the consistent attention authors have paid to
this region for many years. Two representatives
of bird brooches (nos. 1 and 24) represent the site
in Velké Chvalovice in the Kolin region, which
was already mentioned in the literature years ago
(Droberjar 2013a, 288, 294, fig. 6: 4, 5). Just a few
kilometres to the west is the very similar site in
Ttebestovice in the Nymburk region, from where
one bird (no. 2) and one miniature Thuringian
plier-shaped brooch (no. 12) come. On the con-
trary, in Planany south of Velké Chvalovice, there
is a location for which it is still difficult to decide
whether it is truly a settlement. The fragment of
a Szarvas-type brooch (no. 7) comes from the same
site where a fragment of a gold object, originally
decorated with inlays, was found several years ago
(Volfet al. 2021, 615, fig. 35: 6). According to archival
information, it now appears that this is the same
site where the long-published Grofi-Umstadt-type
brooch was once found (Svoboda 1965, 85, 256, tab.
XX: 3).* North of the Elbe in the Nymburk district,
a single artefact from the Migration Period was
discovered at a multicultural site near Slotava —
a fragment of a brooch with a transversely grooved
foot (no. 13). A remarkable site from the latest stage
of the Migration Period is apparently located on the
northern bank of the Cidlina near Zehui (today
beneath the surface of a pond), as evidenced by
previously published S-shaped brooch no. 11 of
the Schwechat-Pallersdorf type (Droberjar 2013b,
151, fig. 1: 9). Towards the upper course of the Ci-
dlina River is the extraordinarily archaeologically
potent region around Novy Bydzov, from where
the recently published brooch with a bird head
on the foot and head with beak-like protrusions
(no. 6) comes (Zlamalovd Cilova et al. 2025, 1181,
fig. 1b). In recent years, an interesting variant of
a bird brooch with a combination of flat inlays and
a cabochon (no. 5) comes from the recently discov-

ered and intensively prospected multicultural site
in Vysehotovice. Although the Migration Period is
also represented by multiple artefacts, their num-
bers are relatively negligible compared to artefacts
from other periods.

Nothing more definite can be said at this time
about the sites from Budihostice (no. 3) and Dolni
Kamenice in the Kladno region. However, the two
artefacts analysed here (S-shaped brooch no. 10 and
buckle pin no. 20) from Dolni Kamenice indicate
that these are not just isolated random finds. On the
other hand, the fragment of a clasp or bird brooch
from Repov (no. 25) is probably a truly loosefind,
which is also the third and final find category based
on the context of the find.

Although the artefacts described here do not
represent the complete inventory of finds from
the Migration Period with coloured stone inlays in
Bohemia, they are finds that were accessible to the
authors for documentation and further analysis,
which is why the east Bohemian Elbe region is
overrepresented in this work. Nevertheless, this is
by far the largest collection of artefacts of this type
analysed in the Czech Republic, because the jew-
ellery with stone inlays known so far in Bohemia
numbers only few dozen pieces.

TYPOLOGICAL-CHRONOLOGICAL
ANALYSIS OF ARTEFACTS

Brooch with a bird head on foot

Although the exceptional brooch from Novy
Bydzov (no. 6; Fig. 2: 1, 3: 14) was published recently
(Zldmalova Cilovd et al. 2025), the archaeometric focus
of the previous publication, the lack of space for
a thorough stylistic analysis, and finally also newly
discovered facts mean that we must address it again
here in greater depth.

This small brooch has a pair of beak-like protru-
sions on the sides of the head filled with flat garnet
inlays. The semicircular protrusion on the upper
edge was originally also filled with a flat inlay. It is
not clear whether the central rectangular field on
the brooch head was also filled with something, or
whether it was only decorated by the central pro-
trusion. It is noteworthy that there are also three
small circular inlays in the form of a cabochon on
the brooch bow. On the sides of the bow there are
always two rows of five stamps in the shape of con-
centric semi-circles. The foot is then in the shape of
a bird head turned sideways, with another circular

* This is an information found in part of the estate of Kolin archaeologist F. Dvorak, which was kept for years by the now
deceased archaeologist V. Moucha. These materials are currently held in the Archive of the Institute of Archaeology of the
Czech Academy of Sciences, from where they will eventually be transferred to the Regional Museum in Kolin.
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Fig. 2. 1-Novy BydzZov (no. 6); 2 — Plafiany (no. 7); 3 — Hostivice-Palouky (no. 9); 4 — Hostivice-Palouky (no. 8); 5 — Dolni

Kamenice (no. 10); 6 — Zehuti (no. 11); 7 - Budihostice (no. 3); 8 — Velké Chvalovice (no. 1); 9 — Velké Chvalovice (no. 24);

10 — Tfebestovice (no. 2); 11 — Prague-Podbaba (no. 4); 12 — Vysehotovice (no. 5); 13 — Repov (no. 25); 14 — Slotava (no. 13);
15 — Trebestovice (no. 12). Drawing M. Cerny, I. Vajglovd, A. Waldhauserové, photo J. Souéek, 6 after Droberjar 2013b.



THE STUDY OF GARNET INLAYS AND JEWELLERY TECHNIQUES ON SELECTED ORNAMENTS FROM THE MIGRATION PERIOD 267

Fig. 3. Brooches and other artefacts with a decorative bird head element, or other analogous artefacts. 1-3 — Danubian

swords with bird head applications (1 — Szirmabesenyd; 2 — Velika Bakta; 3 — Tarnaméra); 47 — cicada-shaped brooches

with bird heads (4 — Drosing; 5-7 — Ringelsdorf); 8, 9 — Slimnic; 10-12 — M6zs-type buckles (10, 11 — M6zs-Icsei-diils;

12 — Saly-Latorvar; 13 — Szarvas-type brooch (Bernhardsthal); 14 — Novy Bydzov. Various scales (1-3 after Tejral 2017,
fig. 12; 4-12 after Tejral 2015, fig. 15; 13 after Toth 2019, fig. 1: 4).

cabochon representing the eye. Below the head, the
neck is grooved.

Although an exact parallel to this artefact has
not yet been found in Central Europe, we can nev-
ertheless proceed by analysing individual stylistic
elements. The semicircular concentric stamps on
the sides of the bow are reminiscent of the rich
stamped decoration of the Untersiebenbrunn-
Sosdala-Cosoveni style, which is characteristic
of stage D2 (Kazanski/Mastykova 2017; Tejral 2007,
57-60), though they are not themselves a very
sensitive chronological indicator. Bird heads as ac-
cessories on larger brooches, such as bow-shaped
fasteners, are widely known from the Meroving-
ian period. Although the presence of these bird
heads is often explained as influence from the East
Germanic environment, these are relatively late
products, usually from the first half of the 6" c.
(Koch 1998, 92-96, pl. 13: 1-6; 2001, 194-196, fig.
87). More precise formal and contextual analogies
are represented by brooches that have bird heads
with a grooved neck set on the foot, as is the case
with the brooch from Novy Bydzov. We know
them from many types of Danube brooches, but
also from buckles of the Mozs type (Fig. 3: 10-12;
Nagy 2002, 364, fig. 1: 12—14; Tejral 2008, 262, fig. 10).
Probably the closest analogies in terms of the

use of bird heads on the brooch foot are a pair of
brooches from the Slimnic site in Romanian Tran-
sylvania (Fig. 3: 8, 9; Harhoiu 1997, 102, 103, 187, 188,
pl. XC: E/4, 5), but there are also other analogies
from the Carpathian Basin (e.g., Bona/Nagy 2002,
fig. 59: 2; Csalldny 1961, 10, 42, pl. CIX: 10; Nagy 2002,
fig. 1: 18). An interesting use of the motif of a bird
head with a grooved neck is also represented by
the fitting of a horse harness (Akhmedov 2007, fig.
1: 1, 2) or the lavish fittings of sword scabbards,
the popularity of which gradually shifted from
the East to Western Europe (Fig. 3: 1, 2; e.g., grave
68 from Charleville-Mézieres; Kazanski/Mastykova/
Périn 2002, fig. 10: 1, 4, 6; Tejral 2017, 118, fig. 12).
These artefacts are usually also decorated with
coloured inlays, and their first examples appear
in the Danubian-Pontic region from the first half
of the 5™ c. in rich (Hunnic) graves. However, they
are most often dated to the second third of the 5" c.
(stage D2-D2/D3) and their origin can definitely
be placed in the Carpathian Basin, or possibly the
Lower Danube Region (Nagy 2002, 364, 365; Tejral
2007, 92-9¢, fig. 25: 3, 7-9, 13-15; 2015, 317, 318,
fig. 15).

Another assessable feature on the brooch from
Novy Bydzov is the shape of the headplate, which
vaguely resembles the shape of a lily, and if we
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look at the typical spectrum of Danube brooches,
we can see a certain similarity with brooches of
the Szarvas type (Fig. 3: 13), which are usually
dated (albeit only on the basis of stylistic analysis,
as none have yet been found in a datable context)
to the turn of the 5" and the 6% c. (Tejral 2002, 331,
fig. 11; 2008, 272, fig. 17: 1-3; 2011, 39, fig. 13: 1-3;
Toth 2019, fig. 1). In addition to the shape of the
headplate, they usually also have transversely
grooved foot necks with an animal head. Although
we did not find a direct relationship with the
brooch from Novy Bydzov in this case, our search
in this direction is not completely futile. According
to one theory, Szarvas-type brooches are perhaps
based on the cicada-shaped brooches that were
widespread in the Carpathian Basin in the 5" c.
(Tejral 2002, 331; 2011, 39; 2015, fig. 12; Toth 2019,
177). 1t is precisely the cicada-shaped brooches of
the Ringelsdorf type with curved wings — products
of Middle Danube workshops — that, according to
J. Tejral, could have been the origin of the Szarvas-
type brooches (Tejral 2002, fig. 2: 1-3; 2011, 39, fig.
13: 10, 11).> The curved wings of cicada-shaped
brooches were probably also the prototype for the
shape of the headplate of the brooch from Novy
Bydzov. The apparent relationship between these
artefacts is definitively demonstrated by cicada-
shaped bird-head brooches with a grooved neck.
Some time ago, this topic was summarised by
J. Tejral, who noticed the concentration of these
brooches in the Lower Austrian-Moravian area
(Tejral 2015, 314, 315, fig. 15: 1-4; map 4).

It is therefore likely that the brooch from Novy
Bydzov is a more luxurious variant of the cicada
brooch, somewhat modified to the intention of the
craftsman or the wishes of the customer. Stylistic
analysis allows this brooch to be dated to stages
D2-D3, and its origin can be assumed with relative
certainty to be in the Middle Danube Region.

Szarvas-type brooches

A relatively big surprise was the discovery of
a fragment of this brooch (no. 7; Fig. 2: 2) in Planiany
in the Kolin region; it can undoubtedly be assigned
to the Szarvas type, which was recently compre-
hensively studied by A. B. Téth (2019) and which

5

we already mentioned in the previous subchapter.®
These are small brooches that were (hypotheti-
cally, since no pair was found in an undisturbed
context) worn in pairs by women. The original
find — unfortunately without a preserved context —
probably comes from a disturbed Gepid burial site
near the town of Szarvas in southeastern Hun-
gary. A virtually identical artefact is saved in the
Saint-Germain-en-Laye Museum and is thought to
come from the La Rue-Saint-Pierre site in France
(Koch 1998, 645, pl. 50: 16; Toth 1999).” The third
was found at the turn of the millennium during
surface prospecting in Bernhardsthal in Lower
Austria (Tejral 2002, 331, fig. 11: 2). In 2011, another
Szarvas-type brooch was found at the well-known
Uppakra site in southern Sweden (Sundberg 2013;
Toth 2019, 193, fig. 1: 3).

A. B. T6th (1999) originally believed that Szarvas-
type brooches can be classified under Thuringian
brooches, while J. Tejral, based on the shape of
the headplate, similar to the end of cicada-shaped
brooches, saw their origin more in the Danube Re-
gion (Tejral 2002, 331). He maintained this theory
in later studies and supplemented it with further
observations on the influence of Danubian cicada-
shaped brooches (especially the Ringelsdorf type)
on Thuringian brooches, e.g., on small plier-shaped
brooches with coloured inlays (Tejral 2008, 272—-274,
fig. 17, 2011, 39). Indeed, some of the decorative de-
tails that can be observed on the aforementioned
Szarvas-type brooches are also found on a number
of Thuringian brooches, as J. Bemmann (2008, 176,
177, fig. 30) has also clearly shown and as can be seen
with Bohemian examples of Thuringian brooches
with bird heads (see below). Nevertheless, the pre-
vailing opinion today is that Szarvas-type brooches
are more a Danubian product whose prototype was
probably Krefeld-type brooches, widespread in the
Alemannic, Frankish and Thuringian regions in
the second half of the 5% c. The carefully executed
coloured inlay on the Szarvas-type brooches is evi-
dence of the significant influence of the polychrome
style, the shape of the headplate of the heritage of
Danubian cicada-shaped brooches. A. B. Téth dates
these brooches to the final decades of the 5" c., pos-
sibly to the turn of the 6" c. (Téth 2019, 176-186).

The rarity of these brooches and their wide
distribution do not really allow us to trace any

This is confirmed not only by the concentration of occurrence of these brooches (e.g., Tejral 2008, fig. 9), but also by the pres-

ence of a semi-product of this brooch in the collection from Steinmandl in Lower Austria, which is interpreted as an artisan’s
hoard deposited around the middle of the 5" c. AD (stages D2/D3; Szameit 1997, 240, pl. 5: 4; Tejral 2015, 312—314).

6

We do not duplicate this work done here.

A. B. T6th (2019) also contains a summary of all available literature, including a detailed catalogue of finds known to date.

However, this localisation is not without problems, as A. B. Téth (2019, 192) points out and explains in note 120. In an earlier

publication (Téth 1999), the author believed that the brooch from Szarvas and the identical piece from the French museum
were parts of a single find, which was only later sold to various entities.
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concentration of their occurrence. The discovery
of a fragment of this brooch in Planany in the
Kolin region slightly thickens the density of their
distribution map but does not contribute much to
resolving the question of their origin. However, the
extraordinary similarity to previously published
artefacts is again surprising, at least in the area of
the headplate with protrusions decorated with flat
inlays and on the front side of the bow with a cen-
tral rib. If we were to go into detail — and it is clear
that with the artefact from Planiany we are limited
by its state of preservation — then this brooch most
closely resembles the find from Bernhardsthal.
It is not only about the decoration of the bow, i.e.,
the central rib decorated with hammered triangles
filled with niello and the side chip-carved zigzag
lines, but also about the shape of the inlays on the
head. The shape of the middle one is the same in
Planiany and Bernhardsthal (rthombus). The lower
edges of the headplate decorated with two parallel
chip-carved lines (wing-like) are less incised on
the Planany find. A detailed stylistic analysis of
Szarvas-type brooches was carried out by A. B. Téth,
who singled out a pair of brooches from Szarvas
and La Rue-Saint-Pierre as the most similar to each
other. She also placed the pair from Bernhardsthal
and Uppakra relatively close together (T6th 2019,
169-171, fig. 1). Hence, it is very likely that the
brooch from Planany also comes from the same
production circuit, if not directly from the same
workshop.

S-shaped brooches

These are some of the most common fasteners at
burial sites north of the Middle Danube in the late
phase of the Migration Period. The heart of their ex-
pansion probably shifted further south over time, to
the area of the Middle Danube region itself. They are
part of the female costume and were usually worn
in pairs on the chest or under the chin like a pair
of small brooches. S-shaped brooches went out of
fashion at a time when the popularity of women'’s

costumes with four brooches ended, sometime in
the second half of the 6™ c. (Droberjar 2013b; Losert/
Pleterski 2003, 163—-177; Milavec 2007; Tejral 2011,
54-60; Werner 1962, 75-78).

The discussed assemblage of brooches with
coloured inlays contains a total of four representa-
tives of S-shaped brooch variants, two of which
come from the cemetery in Hostivice. The first
of these (no. 9; Fig. 2: 3) from grave H1932 repre-
sents a nearly completely preserved brooch of the
Stolen variant, which is characterised by heads
facing right, a closed beak, and simple transverse
chip-carved decoration on the obverse side of
the plate (Droberjar 2013b, 147, 148; Losert/Pleterski
2003, 174-177). Brooches of this variant have been
recorded thus far mainly in Bohemia and Central
Germany.® They are closely related to the Zaluzi
variant, which differs in the left-sided orientation
of the heads and the open mouth (Tejral 2002, 335,
336). These variants are also characteristic of the
region of Central and Southwestern Germany and
Bohemia.” ]. Werner already believed that these
were the earliest variants of S-shaped brooches,
which can be dated back to stage E1 (Werner 1962,
77), and B. Schmidt (1961, 131, 132) also places them
in his Central German IIb stage (turn of the 6% c.).
Ch. M. Hansen (2004, 127-129, fig. 135) even lists
them in her Central German phase 2, which is
shifted even somewhat earlier (ca. 430/440—470/480
AD), but this will need to be confirmed. At the
same time, they probably still occurred throughout
the first half of the 6" c. (Bemmann 2008, 186; Koreny/
Kostka 2014, 524—-527). The distribution of these
early variants makes clear that their origin must
be sought in the Elbe-Germanic environment of
Central Europe. Traditionally, S-shaped brooches
are generally associated with the Langobardi, but
they are not a very ethnically significant part of
the costume, as they are also found in territories
attributed to other gentes, such as the Alemanni
and Baiuvarii (Koreny/Kostka 2014, 525—527; Losert/
Pleterski 2003, 165).

From the perspective of the focus of this text, it is
important to pay attention to the flat coloured inlays

8 Catalogue of Bohemian finds: Klucov, grave 25 — Koreny/Kudrndc 2003, 434, fig. 13: 9; Mochov, grave 12 — Zeman 1958, 436, 437,
fig. 14: 6. Two artefacts from Plzen-Doudlevce, both of which are turned to the right, stand out somewhat in this investiga-
tion — Svoboda 1965, 257, tab. LXVI: 3, 4. Updated Central German finds: Niederrofla, grave III - Ostritz 2018, 315, 316, pl. 3: a;
Obermollern, grave 5 — Schmidt 1961, pl. 57: a; 1976, 103; Sto8en, grave 25 — Schmidt 1961, pl. 53: g.

Slightly different terms for these variants appear in the earlier work of J. Tejral (2002, 335, 336). The Sté8en type corresponds
to J. Tejral’s Naumburg-Mochov variant, while the Zaluzi type corresponds to J. Tejral’s Stoen-Zaluzi variant. This clas-
sification also appears e.g., in the work of T. Milavec (2007). In our classification, we ultimately opted for the simpler Stéfien
and Zaluzi variants, as they have been more common and less confusing in recent decades.

10 Celakovice-Zaluzi, grave 11 — Svoboda 1965, 284, tab. XC: 7; Celakovice-Zalui, grave 34 — Svoboda 1965, 289, tab. XCIX: §;
Lochenice, grave 4 — Zeman 1990, 90, 96, fig. 35: 17, Prague-Hostivat — Korenyj/Kostka 2014, 519, fig. 2: 3, 4; Chleby, Nymburk
district, surface find — Matouskovd 2019, fig. 5; 6; Netfebice, Nymburk district, surface find, unpublished; Sakvice, grave 32 —
Tejral 2002, fig. 14: 2; Stoflen, grave 68 — Schmidt 1970, 32, pl. 27: 1e. A catalogue of finds also appears in Losert/Pleterski 2003,
distribution map 21; list A163.1 and Bemmann 2008, fig. 41; list 16.
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representing the eyes of the depicted animal. Early
S-shaped brooches of the Zaluzi or StofSen variant
only rarely contain these inlays — the artefact from
Hostivice is, together with the brooches from Plzen-
Doudlevce, the only Bohemian example (it is also
possible to mention Obermdllern, Saxony-Anhalt,
which, however, is a variant similar to the brooch
from Dolni Kamenice published in this work, see
below). This is only about a fifth of the recorded
brooches of these types. In the majority of cases, it
is a Stofien variant. Given the presumed origin of
these brooches in Central Germany and Bohemia,
this is important evidence of a gradual increase in
the trade in garnet inlays.

The second S-shaped brooch from Hostivice
(no. 8, grave H1762) is unfortunately only a frag-
ment consisting of part of the neck and the eye area
with a flat coloured inlay (Fig. 2: 4). Nevertheless, it
is possible to comment on it typologically: the head
is turned to the right, the neck and head are some-
what more curved than the brooches of the Zaluzi
or Stoflen variants, and the front side of the neck is
divided by lengthwise chip-carved decoration. It
is therefore very likely that this is a Poysdorf-type
brooch, a type defined by J. Werner (1962, 169, 170,
pl. 70: 2) based, among other things, on the bronze
model of this brooch from an artisan’s grave in
Lower Austrian Poysdorf (Daim/Mehofer/Tobias 2005;
Werner 1962, tab. 38: 12). Poysdorf-type brooches are
characterised by a central rectangular field with
a meander motif and (usually) lengthwise ribs on
the necks of the animals. This decoration is chip-
carved. The mouths of animals are usually open.
A large number of them are known, especially in
the Middle Danube Region, and they are also rela-
tively common in Bohemia itself (Droberjar 2013b,
fig. 2; Losert/Pleterski 2003, distribution map 19; Mi-
lavec 2007, 336, 337; Tejral 2011, fig. 24)."' B. Svoboda
already believed that Poysdorf-type brooches are
somewhat younger than the aforementioned vari-
ants, thanks to the somewhat more pronounced S-
shaped body and the presence of ears on the animal
heads (Svoboda 1965, 159, 160). ]. Tejral considered
them to be typical representatives of the so-called
North Danubian phase (510/520-540/550), which
corresponds to the early phase of stage E2 (Droberjar
2013b, tab. 1; Tejral 2011, 55-58). However, it is impor-
tant to remember that the origin of Poysdorf-type
brooches can be dated back to before the year 500, as
evidenced by grave 432 and 1148 from Altenerding
in Upper Bavaria (Losert/Pleterski 2003, 165).

However, the S-shaped brooch from Hostivice —
probably of the Poysdorf type — cannot be evaluated

according to a more detailed typological classifica-
tion due to its very fragmented state of preservation
(e.g., von der Lohe 1994; Losert/Pleterski 2003). And
yet it is interesting that the share of Poysdorf-type
brooches with a garnet inlay instead of an ungilded
convex eye with a central ring is significantly higher
than in previous variants. In addition to the speci-
men from Hostivice mentioned here, there is also
a brooch from grave 18 in Klucov (Koreny/Kudrnac
2003, 428, fig. 8: 2; tab. 1), a piece from Plzen-
Doudlevce (Svoboda 1965, 257, tab. LXVI: 5) and this
certainly also applies to the specimen from VeleSice,
from which the inlays have fallen out (Matouskovd
2016). Outside Bohemia, there is also a Moravian
piece from Brno-Holasky (Novotny 1955, fig. 169) and
a find from grave 31 in Stolen (Schmidt 1961, pl. 73).
If it can be assumed that Poysdorf-type brooches
are somewhat younger in terms of development
and their workshops are concentrated further south
than before, i.e., in the Middle Danube Region, this
situation can be explained by the better availability
of stone raw materials in a given area and at a given
time.

The third S-shaped brooch with a flat garnet
inlay instead of eyes is a surface find from Dolni
Kamenice in the Kladno region (no. 10; Fig. 2: 5).
This is a somewhat unusual type with heads
turned to the right, a relatively narrow and un-
evenly thickened body, circularly twisted beaks,
and a slightly protruding large eye with an inlay.
The chip-carved decoration of the obverse side is
divided into three fields: the necks with lengthwise
chip-carving and the middle part with transverse
chip-carving. It appears to be a derivative of the
early Stofien S-shaped brooch variant, as indicated
by the orientation of the heads, the curved beak,
and the relatively simple decoration. H. Losert even
commonly classifies such brooches as a StofSen vari-
ant (Losert/Pleterski 2003, 175, 176, distribution map
21.2). The common grave occurrence of a similar
brooch and another S-shaped brooch of the Zaluzi
variant at the Lajh cemetery in Slovenian Carniola
is important (Milavec 2007, 336, 348, pl. 1: 1, 2). It is
quite likely that in the case of this derivative, the
centre of its occurrence can be found in the Ale-
manni region — as also shown by three specimens
from grave 9 and 110 in the Pleidelsheim cemetery
near Stuttgart (Koch 2001, 203, 204, fig. 76: 15-17;
pl. 7: 3, 4; 44: 4) — but also in the Central German
region, as shown by the brooch from grave 9 from
Elstertrebnitz (Schmidt 1976, pl. 202: n), or the pair of
brooches from grave 5 from Obermdollern (Schmidt
1961, pl. 57: a). While U. Koch finds several similar

' In addition to the already longer-known specimens listed in the inventory of E. Droberjar (2013b, 148), newly published
specimens from Lipany in the Kolin region (Militkd et al. 2021, 52, 68, 69, fig. 2: 11, 10) and Velesice in the Ji¢in region can also

be added (Matouskovd 2016, fig. 2; 3).
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specimens in the Merovingian environment, she
sees the closest parallels for Pleidelsheim brooches
in the Thuringian region (Koch 2001, 204), where
they are also heavily concentrated (Losert/Pleterski
2003, distribution map 21: 2). It seems that in such
a case, we should evaluate the brooch from Dolni
Kamenice similarly to the Stoffen variant brooches,
both chronologically and culturally.

The last S-shaped brooch is represented by
arare find from Zehuti in the Kolin region (no. 11;
Fig. 2: 6), which was already introduced into the
literature by E. Droberjar (2013b, 151, 152, fig. 1: 9).
Interestingly, it does not correspond exactly to the
classical Schwechat-Pallersdorf type (Werner 1962,
76, pl. 1: 3, 4), but is rather a derivative of it. The
original Schwechat-Pallersdorf type brooches are
more S-shaped and have more heavily articulated
beaks. In addition to the eye fill, they are also char-
acterised by three other coloured inlays in the body
of the brooch. While this is an isolated occurrence
of this late type of S-shaped brooch in Bohemia,'
many of them are known in the Middle Danube Re-
gion, and a bronze model for their production even
comes from Musov (Tejral 2002, fig. 20: 5; 21; 2011,
fig. 26: 2). Among the Moravian sites, in addition
to the Rovina location at Musov (Tejral 2011, 61, fig.
26: 1), itis necessary to mention mainly LuZice near
Hodonin (Klanica/Klanicova 2011, pl. 41: 27/2, 4; 48:
46/20; 55: 55/33; 57: 61/2; 70: 89/3; 76: 102/1). The vari-
ant from Saratice is then somewhat different (Tejral
2002, fig. 20: 6; Werner 1962, pl. 37: 16). Brooches of
this type are an important witness to the last re-
mains associated with the culture of the Migration
Period before the arrival of the Prague-type culture.
In the Danube Region, it belongs to the latest layer,
the so-called North Pannonian phase (the so-called
North Danubian-Pannonian transitional phase),
to the second third of the 6% c. (Tejral 2011, 58-63,
66—-69), or phase E2b after E. Droberjar (2013b, 151,
152, tab. 1). These are therefore the latest brooches
that we can encounter in this text, and their origin
can certainly be sought in the Upper and Middle
Danube Region (Losert/Pleterski 2003, 177).

Bird brooches

Like S-shaped brooches, bird brooches are small
fasteners on women’s costumes that usually appear
in pairs, together with a pair of larger brooches
(Martin 2002). Bird brooches are generally consid-
ered a typical women’s accessory in the western
part of the Merovingian circle, while they are

usually absent among the east Germanic peoples
(including the Langobardi — although originally
Elbe-Germanic people —settled in Carpathian Basin)
of the Migration Period (Haimerl 1998, fig. 1; Losert/
Pleterski 2003, 154).

One of the typologically earliest of these brooches
is an artefact from Budihostice (no. 3; Fig. 2: 7) char-
acterised by shallow parallel grooves on the body,
not yet classic chip-carved decoration. We can in-
clude a brooch from the eponymous Vinafice site in
the same group from Bohemia, though the analogy
isnot entirely precise — the Vinatice bird brooch has
its head turned to the left, does not have a coloured
inlay for the eye and has a tail with a different shape
(Svoboda 1965, tab. XXIV: 4). A completely new find,
thought only fragmentary and also without stone
inlay, comes from South Bohemia (John/Stérbik
2024). According to G. Thiry’s typology, it can be
classified as type 323 (Thiry 1939, 43, 44, pl. 15: 323),
which is very well represented by several pieces
from graves 120 and 126 from the Swiss cemetery
of Basel-Kleinhiiningen (Giesler-Miiller 1992, pl.
24: 2, 3; 128: 7, 8). The Budihostice brooch has by
far the most formal similarities with the brooches
from this burial site — it has the same semicircular
shape of the talons and tail. However, the Swiss
brooches are missing the coloured inlay in the eye.
The brooches from Basel-Kleinhiiningen can be
dated to before the turn of the 6™ c., perhaps even
as early as 470/480 AD (Haimerl 1998, 97; Koch 2001,
268, 269; Losert/Pleterski 2003, 154). The vast majority
of bird brooches from this early stage are known
from Western Europe, and only isolated brooches
of this type have been found further east (e.g., Br-
loh, Budihostice, and Vinatice). Based on women'’s
costumes, M. Martin traces the close relationship
between the areas of the north-central Danube and
the Upper Rhine, especially in the second half of the
5%c., and interprets it as the shift of the last Suebian
groups towards the west (Martin 2002, 215-219). The
find from grave 485 from Altenerding also points
to the Danube route (Losert/Pleterski 2003, 155, 159,
fig. 21: 1). The Budihostice brooch can therefore be
placed in the stage D3/E1-E1 range with an origin
in the Upper Rhine to Bohemia.

We evaluate the three bird brooches from Velké
Chvalovice (nos. 1 and 24; Fig. 2: 8, 9) and Trebes-
tovice (no. 2; Fig. 2: 10) here in the same place, as
they are similar in a number of basic features — in
the oval (almond-shaped) shape of the body and
the obverse side with chip-carved ribs concentri-
cally aligned with the almond-shaped centre of
the body. It creates a kind of central field without

127t can be added that relatively recent excavations by the Institute of Archaeological Monument Care of Northwest Bohemia
yielded a related and previously unpublished piece from a grave in Drouzkovice in the Chomutov district.
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any inlay. The head of all these brooches is rela-
tively small, and the eye with the inlay takes up
nearly the entire space. The tail of both brooches
on which it is preserved is trapezoidal in shape.
However, there are also some individual differ-
ences between the brooches. The middle rib of the
Ttebestovice piece is decorated with fine cross-
cutting. The beak has a similar shape, but on the
Trebestovice brooch it has a slightly accentuated
rim, while on both Velké Chvalovice brooches it
is curved upwards to a greater extent. The lower
trapezoidal end of the brooch, probably represent-
ing the tail, is also much smaller on the first Velké
Chvalovice brooch. Although the second brooch
from Velké Chvalovice has its lower part broken
off, the almond-shaped central field of the body is
divided into four fields by X-shaped chip-carving.
In G. Thiry’s work, all three described artefacts
are chip-carved bird brooches and roughly cor-
respond to type 330 from Westhofen (Thiry 1939,
44, 45, pl. 15: 330-332), even if the tail is shaped
slightly differently. Only in the almond-shaped
concentric arrangement of the obverse side of the
body do they resemble the individuals from Mar-
chélepot (Thiry 1939, pl. 15: 331, 332) or from Rositz
in Thuringia (Schmidt 1976, 160, 161, pl. 199: 4/i, k).
However, these are distinguished by their ‘swal-
lowtail” and the presence of lobe-like talons on
the right side of the body. Related variants include
brooches with virtually identical shapes (i.e.,
almond-shaped body, trapezoidal tail, absence of
talons) with coloured inlays both on the tail and
in the central field of the body, which can be dated
with certainty to the first half of the 6% c. (Losert/
Pleterski 2003, 160, fig. 22: 8, 9; Thiry 1939, 136, pl.
6:45).1* Chip-carved bird brooches usually fall into
Central German phase 4, i.e.,, Transdanubian phase
E2 (Hansen 2004, 49, 50). As for the origin of these
brooches, while bird brooches are generally associ-
ated with the Merovingian circle in the narrower
sense of the word, some of their chip-carved vari-
ants apparently developed at its far eastern edge,
namely in the southern part of Central Germany
(Schmidt 1961, 132, 133, pl. 41: n, t) and in Bohemia.
This is evidenced by a number of newly discovered
and published surface finds from settlements in
the Central Bohemian Elbe region. Based on some
brooches, E. Droberjar created a variant of chip-
carved bird brooches with ‘fins’ in place of the tail
called Weimar-Sokole¢/Thiry 390 (Droberjar 2008b,
246, fig. 12: 1-4). The brooches from Trebestovice
and Velké Chvalovice presented here find their
closest analogies precisely from sites that are

usually only a few kilometres apart, in a densely
populated region south of the Elbe (Fig. 4) — in
addition to the brooches mentioned above, there
is the artefact published by E. Droberjar from the
settlement in Tatce (Fig. 4: 4; Droberjar 20080, fig.
12: 5) and the find from the settlement in Sokoleg,
first presented here (Fig. 4: 5). These brooches are
distinguished either by the presence or absence of
a garnet inlay instead of eyes, or by small details
(proportions of the head, beak, body, and tail, or
the finely cross-cut rib of the chip-carving). It is
therefore undoubtedly alocally produced variant,
which we call the Tatce type based on the first
published find.

Another bird brooch comes from disturbed
graves of the well-known Prague-Podbaba cem-
etery (today Prague-Dejvice; no. 4; Fig. 2: 11; see
Svoboda 1965, tab. LI: 5). It is a chip-carved brooch,
with crescent-shaped talons carved out on the right
side and two flat coloured inlays — one for the eye,
the other filling in the trapezoidal tail. Its specific
feature is a field filled with zigzag chip-carving
between the longitudinal ribs of the chip-carved
decoration in the abdominal area. As such, itis a hy-
brid between brooches decorated with cloisonné
and chip-carved brooches, as G. Thiry once divided
them. This researcher was already able to mark the
brooch in question from Podbaba with its number
387 and she dated it, together with a wider group of
chip-carved brooches, to the later 6" c. (Thiry 1939,
46, pl. 17: 387). However, if we look at the individual
marks that can be identified on this brooch, we
can say that the crescent-shaped talons are also
a feature of some simple brooches with coloured
inlays, e.g,, G. Thiry 121-148 (Thiry 1939, pl. 10),
but also of many others (though these are simple
in the Rhineland, without chip-carved decoration
and usually with wings on the back). If we stay with
chip-carved brooches, we find links among them
primarily for the use of zigzag chip-carving in the
abdominal area (Thiry 1939, pl. 15: 336—343). Some of
them have signs of talons, others are without wings
or talons, and sometimes they have a coloured inlay
not only for the eye, but also on the tail (Thiry 1939,
pl. 15: 336-339). They are dated to the 6 c., from
its beginning to the second half (Thiry 1939, 43, 44).
U. Koch believes that sickle-shaped talons (germ.
Sichelfufs, Code X22) are typical of her South German
phase 4, i.e, ca.510-530 AD, although they may also
occur in the following phase (Koch 2001, 46, 74-77,
fig. 14; 15). These are the reasons why E. Droberjar
specifically lists this brooch as a representative of
stage E2 (Droberjar 2008b, 241, pl. 8: 11). In terms of

13 1t is appropriate to mention here the hypothesis of a relationship between these brooches with a trapezoidal tail and an
almond-shaped body without talons and the shape of a fish as a potential Christian motif (Losert/Pleterski 2003, 160; Oden-

weller 2017).
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Fig. 4. Bird brooches of the Tatce type with a concentration in Central Bohemia. 1 - Tfebestovice; 2—-3 — Velké Chvalovice;
4 — Tatce (after Droberjar 2008b, fig. 12: 5); 5 — Sokole¢. Drawing I. Vajglova, A. Waldhauserova, map Z. Benes.

its origin, the Alemannic-Frankish region can be
mentioned first, which is the direction in which,
e.g., the contents of another rich female grave (XIV)
from the Podbaba cemetery also point (Urbanova/
Kostka/Koreny 2010).

The last bird brooch presented is one from
a newly discovered site in VySehofovice (no. 5;
Fig. 2:12). This is a very unusual variant for which
no corresponding analogy has yet been found. It
is almost completely preserved (only the broken
beak is missing). Its body is oval in shape and fea-
tures a single central red cabochon. Although the
artefact has not yet undergone conservation, it is
evident that the remaining obverse surface of the
body is hallmarked with small semicircles along
the edges. The fin-shaped tail and large round head
are completely filled with flat coloured inlays. In
general, it could perhaps be classified among the
bird brooches with cabochon decoration according
to G. Thiry, which are dated relatively late, to the

second half of the 6™ c. (Thiry 1939, 58, 59). How-
ever, the specimen from Vysehotovice also bears
anumber of older features — the symmetrical oval
body and the swallow-shaped (even fin-like) tail
are reminiscent, for example, of the already men-
tioned Weimar-Sokole¢ type brooches (Droberjar
2008b, 246, fig. 12: 1-4) or brooches from Aupitz
(Schmidt 1970, pl. 1: 2/e). Another noteworthy
partial analogy is the brooch from grave 72 from
the Weimar-Nord cemetery, where the motif of
a fin-shaped split foot filled with a stone inlay is
used not only on the foot but also three times on
the oblong headplate (Schmidt 1970, 85, pl. 94: 1/a).
The large area covered with flat inlays may also
indicate a relationship with the fully cloisonné-
decorated brooches identified as Gruppe 4 at the
Altenerding burial site. There, they represent the
youngest bird brooches from the years 525-550 AD
(Losert/Pleterski 2003, 155). The tendency to define
a central field on the obverse side of the brooch
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body appears both on these brooches in the cloi-
sonné technique (Thiry 1939, pl. 6: 45-52; 8: 75),
and on brooches with cabochons (Thiry 1939, pl.
21: 487-493). Decoration with semi-circular stamps
is a phenomenon that we observe since the 5% c.
and thus has no great chronological significance
for us (Bitner-Wroblewska/Pesch/Przybyta 2020; Quast
2017). In our opinion, we can place this brooch in
stages E1-2, though its area of origin is difficult
to define, as it is still a unique product. However,
based on some of the aforementioned features, we
can assume that it is a product of some workshop
in the East Merovingian circle, which also includes
Bohemia.

Potentially the last piece of a bird brooch is a frag-
ment from Repov (no. 25; Fig. 2: 13). Although it was
initially identified as the broken-off heel of a buckle
pin, given the shape of the fracture’s cross-section,
it cannot be ruled out that it is a broken-off foot of
a small bird brooch of the G. Thiry 86-160 type
(Thiry 1939, pl. 9; 10).

Late miniature brooches
related to the Krefeld type
and miniature Thuringian brooch

The foot of the brooch from Slotava (no. 13; Fig, 2: 14)
is characterised by its shorter length, transverse
ribbing, and a garnet inlay at the circular widening
at its end. Based on the mentioned features, it may
be a brooch from the Weimar/Arcy-Sainte-Restitue
group (Koch 1998, 381, note. 1; Kiihn 1965, 86). The
brooches of this group are relatively small, only
around 3 cm, have a semicircular headplate with
three spherical buttons, a short bow and a short,
transversely ribbed foot. Yet, the brooch from Slotava
is evidently of bigger proportions. The footplate ends
in a round appendix, which can be decorated with
polychrome inlays (Koch 1998, 381, 382; Kiihn 1965,
86, fig. 9). The occurrence of the Weimar/Arcy-Sainte-
Restitue group of brooches is linked to the territory
of Central Germany, but they are also known from
the Alemannic region and are represented in the
Rhineland region. The height of the occurrence of
these brooches was in the late 5™ c. (stage E1) and
in several regional variants they still appear in the
first half of the 6 c. (Koch 1998, 388). Besides the basic
variants, four other subtypes were identified, includ-
ing miniature plier-shaped brooches (Koch 1998,
289-391, map 24). However, in the case of the foot
fragment from Slotava, it is not possible to determine
which variant of the brooch from this wider group
of brooches it specifically concerns.

The brooch from Tfebestovice (no. 12; Fig. 2: 15)
can be confidently attributed to miniature Thur-

ingian plier-shaped brooches; characterised by
a smooth base plate with a semicircular cutout
on both sides, the brooch has a short and smooth
bow and an equally short foot decorated with
a simple polychrome inlay. A formally similar
find comes from grave 79 from the well-known
Stoien necropolis (Schmidt 1961, 130, fig. 6: 3; pl.
38: b; 1970, 34, pl. 30: 1/h). B. Schmidt (1961) dated
it to horizon IIb, i.e., to the period approximately
between 480 and 525 AD. J. Bemmann dates the
plier-shaped brooch from grave 10 at the Rathewitz
cemetery between the second half of the 5" c. and
the mid-6' c. (Bemmann 2008, 165, fig. 19: 7, 8). In
contrast, J. Tejral (2002, 329) dates the same grave
to approximately the last third of the 5" c. We can
mention other finds of undecorated miniature
plier-shaped brooches from Bernhardsthal and
Ringelsdorf (both Lower Austria; Tejral 2002,
329, 330, fig. 10; 2008, 273, pl. 16: 6, 19). Miniature
plier-shaped brooches with headplates with rich
chip-carved decoration come from grave 201 from
the Upper Bavarian Altenerding cemetery (Losert/
Pleterski 2003, 113, fig. 12: 8, 9) and are similar in
shape to classic plier-shaped brooches, albeit with
a shorter foot decorated with transverse grooves.
A miniature plier-shaped brooches with a smooth
headplate and an undecorated bow also comes
from the same burial site (grave 1108; Losert/Pleter-
ski 2003, 117, fig. 12: 12).

Other finds of Thuringian miniature plier-
shaped brooches are known from the territory
of Bohemia and fall into stage E1. The brooch
from Trebestovice is closest in shape to the find
of a miniature plier-shaped brooch with a short
narrow bow and a short foot from the settlement
in Velké Chvalovice (Droberjar 2008a, fig. 5: 19), to
the older find from Pnétluky (Droberjar 20084, fig.
5: 7, Svoboda 1965, 153, fig. 56: 5) or to the brooch
from grave 41 from Prague-Podbaba (Droberjar
2008a, fig. 5: 10; Svoboda 1965, tab. L: 9). The shape
of the headplate is also very similar to the brooch
from Lipany (Militkd/Benes/Samal 2018, 670-672,
fig. 8: 3). The mentioned brooches are character-
ised by a smooth plate with a semicircular cutout
on both sides, a short and smooth bow, and an
equally short foot. It is immediately apparent
that these variants either lack decoration, or it is
limited to simple, cross-ribbed feet, concentric
rings, and linear engraved decoration. However,
the mentioned analogies lack the polychrome
inlay found on the brooch from Ttebestovice.
These brooches can be classified in the group of
Thuringian miniature plier-shaped brooches of the
Rathewitz-Burlandingen type, which F. Gall (2008,
85, fig. 8: 4, 5) dates to the last third of the 5" c. and
the first third of the 6" c. According to J. Tejral,
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they fall into stage E1, i.e., the years 480-510/20
AD (Droberjar 2008a, 137; Tejral 1990, 234, fig. 2;
2005, 123, fig. 10).

It is evident from a basic overview that concen-
trations of Rathewitz-Burlandingen-type brooches
and miniature plier-shaped brooches of the Weimar/
Arcy-Sainte-Restitue type is found in Thuringia,
in the Upper and Middle Danube regions and in
Bohemia, where in recent years there has been an
increase in the number of finds of mainly undeco-
rated variants. It is thus a typical artefact of the East
Merovingian area (Bemmann 2008, 183, tig. 36; Gall
2008, 86; Koch 1998, 389-391, map 24; Matouskouvi
2015, fig. 6; Tejral 2002, 329-331, fig. 10).

Thuringian bird-headed bow brooches

Among the fasteners characteristic of the Thur-
ingian-Alemannic area in the later phase of the
Migration Period are bow-shaped brooches with
a headplate stylised in the shape of two bird heads
depicted from the side. Two specimens are the
subject of this study — the first from grave 12 at the
Prague-Podbaba cemetery (no. 16; Fig. 5: 1; Svoboda
1965, 156, 262, tab. XLIV: 4) and the second from
grave 7 at the Lochenice cemetery near Hradec
Kralové (no. 15; Fig. 5: 2, Zeman 1990, 92, 96, fig.
37:23; tab. XXVIII: 7). Both of these graves probably
belonged to women. The garnet inlays on both of
these brooches are small circular flat pieces repre-
senting the birds’ eyes. We also know other similar
artefacts from Bohemia, namely an older find (most
likely from a disturbed grave) from Radostice (Svo-
boda 1965, 156, 271, tab. LXXX: 1) and a new find from
a surface survey at the Nova Ves I site near Kolin
(Droberjar 2008a, fig. 7: 1).

Thuringian brooches were divided by B. Schmidt
into four types at the time (Schmidt 1961, 128, 129,
pl. 36; 37): a) bird brooches with heads facing up-
wards and b) bird brooches with heads turned
downwards (the other two types include plier-
shaped brooches, but we will not discuss them
here). It was already evident in that work that in
both cases these are brooches concentrated mainly
in Central Germany (Schmidt 1961, fig. 55a). Of the
Bohemian finds, only the brooch from Lochenice
can be included in group ‘a’ — Gruppe A according
to A. Koch (1998, 393—-396, map 25), who adhered
to B. Schmidt’s system. We can then include the
brooches from Prague-Podbaba, Radostice and

Nova Ves I in B. Schmidt’s group ‘b’, or Gruppe B
according to A. Koch (1998, 396—399, map 25)."* As
for the dating of both types, A. Koch imagined
them to be roughly the same age, i.e., from the first
half of the 6 c. (Koch 1998, 396, 399). Ch. M. Hansen
dates Gruppe B brooches to Central German stage
(MD) 3, which corresponds to Danubian stage E1
(Hansen 2004, 42, 43). On the other hand, Gruppe A
brooches, which she calls the Eischleben type, are
moved up to Central German stage 4 (correspond-
ing to Danubian stage E2).” This undoubtedly
reflects the influence of the work on South German
brooches by H. Kiihn, who also places the highpoint
in the dating of these brooches in the first half of
the 6' c. (as does Bemmann 2008, 175), but sees the
Battle of the Unstrut River in 531 AD between the
Frankish and Thuringian armies as an important
impetus for the spread of these brooches further
west and southwest (Kiihn 1974, 817—-827). E. Drob-
erjar adopted the dating of these brooches to stage
E2 without further discussion (Droberjar 2008a, 140),
which we consider problematic. According to the
latest comprehensive analysis of these brooches, it
is clear that the Gruppe A brooches and their vari-
ants are distributed evenly, though not densely, in
the East Merovingian area, as in addition to Central
Germany they are also found more densely in the
Upper Rhine and the Danube Region (Bemman 2008,
175, fig. 27; 28; Losert/Pleterski 2003, 109, 110, fig. 12: 1,
2; distribution map 7).

Returning to the Gruppe B bird-head brooches
according to A. Koch in Bohemia, it should be
noted that only the brooches from Prague-Podbaba
and Nova Ves I contain coloured inlays, while the
brooch from Radostice has eyes only suggested
by a concentric circle in place of the inlays. This
group of brooches is also being divided today
into a larger number of variants (Bemmann 2008,
176, 177, fig. 29; 30). From this point of view, the
brooch from Prague-Podbaba belongs to the basic
variant of these brooches, while the brooches from
Radostice and Nova Ves I, thanks to the presence
of a circular protrusion on the foot with a coloured
inlay, rank alongside brooches from Central Ger-
man sites such as Oberweimar and Stof3en, grave 1
(Bemmann 2008, 176, fig. 30: 4; Droberjar 2008a,
fig. 7). It therefore seems that although this group
of brooches is widespread from the Rhineland to
Hungary, the Bohemian finds undoubtedly have
the closest relationship to those from Central
Germany.

4 The brooches from Radostice and Nové Ves I are also similar in that the end of the foot has an animal head, which in both
cases is accompanied by a circular protrusion with a third coloured inlay.

15 However, in the work of A. Koch, the Eischleben type represents only one of the Gruppe A brooch variants, although prob-
ably the most important one (Koch 1998, note 78; cf. Bemmann 2008, 175). It must be said that the brooch from Lochenice truly
corresponds to the classic representative of the Eischleben variant.
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Fig. 5.1 - Prague-Podbaba (no. 16); 2 — Lochenice (no. 15); 3 — Hostivice-Palouky (no. 14); 4 - Celékovice-Zaluzi (no. 17);
5 — Roudnice nad Labem-Hracholusky (no. 18); 6 — Dolni Kamenice (no. 20); 7 — Celdkovice-ZaluZzi (no. 19). Drawing
M. Cerny, A. Waldhauserova, photo J. Soucek, 2 after Zeman 1990.
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Plier-shaped bow brooch
with trapezoidal foot

A remarkable plier-shaped brooch, previously
unpublished elsewhere, comes from grave H1905
from the Hostivice cemetery (no. 14; Fig. 5: 3). It is
characterised by the classic shape of the headplate
and a longer trapezoidal foot, richly decorated with
chip-carved decoration in the form of a simple
zigzag braid. The lower end of the foot is then ter-
minated with two round lobes (in the literature, the
term ‘swallowtail foot” is used for this shape of the
foot end), each decorated with one circular garnet
inlay. The bow is heavily damaged in the centre of
the obverse, perhaps due to abrasion caused by long-
term use, so that the longitudinal groove decoration
is partially destroyed.

B. Schmidt included plier-shaped brooches in the
broad group of ‘c) Thuringian brooches’ (Schmidt
1961, 128, 129, pl. 37-40). A. Koch classifies these
types (group VIL3.1) as plier-shaped bowbrooches
with a trapezoidal foot and also notes the zigzag
braid motif on the foot, with roots in the West Eu-
ropean environment (Alemannic-Frankish region;
Koch 1998, 399-403). The brooches from grave 22
from Obermollern (Saxony-Anhalt; Schmidt 1961,
pl. 39: b; 1976, 107, pl. 186: 3: b) and Berlin-Rosenthal
(Schmidt 1961, pl. 39: ) are closest to the Hostivice
specimen, namely the chip-carved motifs on the
headplate and foot, but also the shaping of the lower
part of the foot with stone inlays. Also very similar
is a brooch from Lavoye, Dép. Meuse, grave 189, in
which bird beaks grow from round protrusions
on the edge of the foot with inlays (Koch 1998, 400,
pl. 50: 18; Schmidt 1961, pl. 39: d). Another common
feature of the aforementioned brooches and the find
from Hostivice is the bow decorated with longitudi-
nal grooves (which is damaged in the middle part
of the Hostivice artefact).

It is interesting that the shape of the brooch foot
is reminiscent of older Wiesbaden-type brooches
(Martin 2002, fig. 11), which could indicate the Elbe
Region origin of this element. However, if we turn
to the zigzag braid motif on the obverse side of the
foot, we can repeat A. Koch'’s opinion that this motif
comes from the Alemannic-Frankish environment
(Koch 1998, 403) and examine it more closely. It is
necessary to counter that we find this motif in the
East Merovingian environment in a number of
cases, usually in the context of a range of variants
of plier-shaped brooches: for example, from grave
22/XVII and 15/X from Celakovice-Zaluzi (Svoboda
1965, tab. XCIII: 12; LXXXIX: 4) and from grave 4
from Lochenice (Zeman 1990, 87-90, fig. 35: 13). From
Central Germany, we can also mention Osendorf
(Schmidt 1976, pl. 50: 5/b, ¢; 175: 1/b, c) and Streufdorf

(Schmidt 1970, 96, pl. 106: 2). However, this motif can
also be found in Langobard cemeteries in the Mid-
dle Danube Region, e.g., in grave 28 from Borotice
(Stuchlik 2011, pl. 11: 28/2), grave 95 from Holubice
(Cizmdr 2011, pl. 23: 95/1, 2) and graves 18 and 54
from Luzice near Hodonin (Klanica/Klanicovd 2011,
pl. 37: 18/2, 3; 52: 54/1, 2). In exceptional cases, we
encounter this motif in the Western Baltic cultural
circle — see grave 48 from the Tumiany (germ. Dau-
men) cemetery, where similar Merovingian imports
are further imitated by their own products (Hilberg
2009, 257, fig. 7.34).

We therefore agree with J. Bemmann’s opinion
that these variants of plier-shaped brooches with
a swallowtail foot and protrusions come primarily
from Central Germany or the marginal (southern
and western) zones of the East Merovingian circle
(Bemmann 2008, 179-182, fig. 33). As for dating,
researchers have slightly different opinions. While
A. Koch sees the height of their occurrence at the
turn of the 6 c. and the first third of the 6" c. (Koch
1998, 399-403), Ch. M. Hansen dates them to Central
German stage 4, i.e., the stage E2 used here (Hansen
2004, 41, 130-132, fig. 28). Apparently, their dating
is somewhat broader, as H. Kithn also mentions
(Kiihn 1974, 840).

Varpalota-Udine-Celakovice-type brooch

Representatives of the latest stage of the Migration
Period in Bohemia include a bow-shaped brooch
from grave 5/I in Celakovice-ZaluZi (no. 17; Fig,
5: 4; Svoboda 1965, 143-145, 283, tab. LXXXVIIL: 1),
an extraordinary piece of jewellery comparable to
finds from only a few other sites. Moreover, it was
deposited in the grave in practically unused condi-
tion. The four coloured stone inlays combine two
flat stones and two cabochons (forming the eyes on
the animal-shaped foot).

B. Svoboda considered this brooch to be a product
of Middle Danubian or Pannonian workshops from
the time of the Langobard rule in the territory. The
closest parallel - mainly due to the decoration with
relief tendrils on the semicircular headplate and
sides of the bow, as well as the rectangular, coloured
stone inlay between the bow and the foot — are the
brooches from grave 5 in Varpalota, Hungary (Béna
1956, 187, 207, pl. XXVIII: 1, 2; Werner 1962, pl. 2: 1,
2). Another close analogy is a pair of brooches from
a cemetery in Udine (Werner 1962, pl. 24: 7, 8). These
have in common with the Celédkovice brooch the
tongue of the animal head, also inlaid with more
intricately cut garnet inlays — in the case of the
Udine site, the inlays are in two parts, separated
by a partition. The aforementioned brooches are
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so similar that they allowed the Varpalota-Udine-
Celakovice type to be distinguished (Droberjar
2008a, 141). Interestingly, the described brooches
differ in the number of decorative buttons on the
headplate: the brooches from Udine have eight,
the brooch from Celédkovice has seven, and the
brooches from Varpalota have six. As for the
chip-carved decoration of the spirals, J. Werner
mentions a pair of brooches from a female grave
in Dresden-Nickern (albeit without garnet inlays)
and Nordendorf (Bavarian Swabia; Werner 1962, 40,
41). From a typological perspective, we can base
our evaluation on a number of characteristics. For
example, the presence of a rectangular stone inlay
between the bow and the foot is interesting. This
is a feature found on Danubian brooches with
a uniformly wide foot, specifically brooches with
a semicircular headplate, such as the Eisleben-
Stofen type dated to the turn of the 5 and the
6" c. (Losert/Pleterski 2003, 121, 122), but also on
the aforementioned Szarvas type brooches. The
garnet-inlaid tongue on the foot, as found on
brooches from Udine and Celékovice, can also be
found on other types of Danubian brooches with
a uniformly wide foot (Werner 1962, 41).

According to both |. Werner (1962, 40, 41) and
J. Tejral (2002, 342), brooches of the Varpalota-Udine-
Celékovice type were manufactured north of the
Middle Danube. According to J. Tejral, it belongs
to the relatively early Danubian forms, though al-
ready those that have analogies in Northern Italy
(Tejral 2002, 342, fig. 20: 7). The brooches from Udine
would be among the oldest brooches brought to
Italy by the Langobards. It is therefore possible to
date them to J. Tejral’s North Danubian-Pannonian
phase, roughly corresponding to the younger
phase of stage E2 (for synchronisation tables, see
Drobe;jar 2008b, tab. 1; 2013b, tab. 1). The brooch
from Celakovice-Zaluzi is a product made at a high
technological level.

Discbrooch with cloisonné

An extraordinary example of a discbrooch with
cloisonné comes from disturbed graves from
Roudnice nad Labem-Hracholusky (no. 18; Fig. 5: 5;
Svoboda 1965, 160, tab. LXXVII: 3). Specifically, it is
a discbrooch with one central and five peripheral
segments. The brooch can be classified in a large
group of brooches with a central segment and
four or more peripheral segments (ASFeinze after
Hansen 2004, 53) or the ‘Kleinfibeln” group after
M. Martin (1995). These brooches are often found
in women’s graves and are located in the neck and
chest area, where they can appear both in pairs and

individually. This costume element is documented
by grave finds from the West Merovingian territory,
as well as in Central Germany and in areas inhab-
ited by the Langobards (Bona/Horvdth 2009, 193;
Koreny 2024, 74; Martin 1995, 633—-636). In grave 95
in Holubice, Moravia, a pair of disc brooches with
coloured inlays were found on the chest, comple-
mented by a pair of silver plier-shaped Straf3-type
brooches (Cviima'f 2011, 211, 212, pl. 23: 95/4, 5). These
too were part of the West Merovingian costume,
which are otherwise quite rare in the territory of
the Czech Republic. Other examples come from
eg, Sakvice in Moravia (Tejral 2005, 148, 149; 2011,
33). If we view the brooch from Hracholusky as
arepresentative of the West Merovingian costume,
it can be assumed that it was accompanied in the
original find inventory by other brooches, though
these are unfortunately not preserved. The combi-
nation of one or two disc brooches with two other
brooches in the pelvic area appears already at the
turn of South German stages SD 3—4 and reaches
its maximum in stage SD 5 (480/510-555 AD; Koch
2001, 72-77; Koreny 2024, 74, 75, tab. 2). However,
in the territory of Pannonia we also encounter the
rare occurrence of discbrooches in graves, as can
be seene.g., in grave 2, 28 and 48 at the Szentendre-
Pannoniatelep cemetery (Bona/Horvdth 2009, pl. 37:
2/1; 40: 28/2; 47: 48/1). It can therefore be assumed
that jewellery of West Merovingian origin was
also worn in the East Merovingian area according
to local customs.

The development of discbrooches can be linked
to the fashion for miniature brooches in the Merov-
ingian environment, which begins in the mid-5%c.
and continues until the end of the 6" c. In the case of
discbrooches with coloured inlays, one can consider
their gradual development, with an increase in the
number of segments and greater compositional com-
plexity (Martin 2000, 237). The most common types
include circular brooches with four peripheral seg-
ments, such as those from grave 22 in Obermdéllern
(Schmidt 1961, pl. 41: x). In later brooches from the
mid-6" c,, we can observe an increase in segments
to 11 and the addition of decoration in the form of
granulation and filigree (Martin 2000, 237). Simple
discbrooches with five to six segments are dated to
the period of 485-555 AD in the Lower Rhineland.
In Bavaria, their dating can be supported by their
occurrence in the Schretzheim cemetery, where they
are dated to its first phase, specifically to the sec-
tion of 525/35-545/50 AD (Hansen 2004, 53, fig. 47).
M. Friedrich came to a similar conclusion for South
Germany and specified the main occurrence of this
piece of jewellery in the years 520-560/580 AD,
with some subtypes even remaining in the second
half of the 6" c. (Friedrich 2016, 88-90, 136). Based
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on the dating of South German finds, we can date
the brooch from Hracholusky to Danubian stage E2
(Droberjar 2008a, 141). In the territory of Pannonia,
discbrooches are dated to the first half of the 6 c.
(Friedrich 2002, 181-185; Horvdth 2012, 220). In the
case of the discovery of discbrooches from the ter-
ritory of Pannonia, it is possible to consider them
as an import from the West Merovingian region, or
possibly the northern Franks and the neighbouring
Alemannic-Baiuvarii region to the south (Quast
2008, 366-372). The existence of local workshops
in the Rhineland, e.g., in Cologne, Mainz and Trier,
is being considered. Other smaller workshops may
have operated in South Germany, where they very
successfully adopted the Mediterranean jewellery
tradition (Arrhenius 1985, 188—193, distribution map
L II; Horvdth 2012, 217-221).

Buckle pins with a rectangular lug
and garnet inlay

Among the representatives of buckle pins with an
oblong extension and inlays at the heel is the newly
discovered pin from Dolni Kamenice presented
here (no. 20; Fig. 5: 6). Unfortunately, the buckle
frame itself was not found, and the hook, which
was originally located on the underside of the foot
of the pin, is also broken off. The rest of the pin
is rather small, planoconvex in cross-section and
slightly beak-like. Two flat, rectangular, dark red
inlays were set into the compartment at the foot of
the pin. It should be noted that this find has a di-
rect analogy in the buckle pin from the disturbed
graves from Radonice nad Ohfti (Svoboda 1965, 113,
114, 270, 271, tab. LXXX: 5). The second Bohemian
find is a complete buckle from the Prague-Podbaba
cemetery, but the coloured inlay has fallen out of
the compartment at the foot of the pin (Svoboda
1965, 114, tab. LXXIX: 1). A possible second such
representative presented here for the first time
is the fragment from Repov (no. 25; Fig. 2: 13).
However, upon closer inspection, a difference is
apparent compared to the pin from Dolni Kamen-
ice —at the point where the pin breaks, just behind
the rectangular extension with a coloured inlay,
the pin’s cross-section is flat and rectangular, not
planoconvex. It is therefore entirely possible that
this is not a fragment of a buckle pin, but rather
the broken-off foot of a small bird brooch of the
G. Thiry 86-160 type (Thiry 1939, pl. 9; 10), or pos-
sibly of a completely different artefact.

However, as far as buckle pins with a ‘box-
shaped’ foot are concerned, this is a well-known
type of artefact from the Early Merovingian cul-
tural circle. Some specific products can be directly

linked to Mediterranean workshops, while others
are at least derived from them (Tejral 2015, 331).
Luxury variants (undoubtedly made in the Medi-
terranean) are already known to us thanks to the
find from Msec (Blazkovd/]ifik/Bezikovd a kol. 2023,
224). While other simpler variants were demon-
strably produced in the Middle Danube Region,
their distribution is so wide (from Western Eu-
rope to the Caucasus) that there must have been
many more workshops involved in their produc-
tion (Tejral 2015, 331-333, fig. 24). The small size
of some of the pins suggests that they were part
of shoe buckles, which is probably the case with
the new finds presented here. As buckles with
coloured inlaid pins usually appear in wealthy
warrior graves, there is no doubt about their elite
representational function. Based on the datable
units, it can be concluded that these buckles were
produced mainly around the middle of the 5% c,,
and also in the late 460s (Tejral 2015, 333).

Kidney-shaped pendant

A small kidney-shaped pendant comes from grave
16/X1 at the Celakovice-Zaluzi cemetery (no. 19;
Fig. 5: 7; Svoboda 1965, tab. LXXXIX: 2). The closest
in shape to it is the gold pendant from Hostivice-
Palouky (grave H1980), whose surface is divided
into three small fields, framed around the outer
perimeter with small beaded wire (Danécek/Koreny/
Perlik 2017, tig. 1). The main difference between the
compared finds is the material used, as the pendant
from Zaluzi is silver, while the piece of jewellery
from Hostivice is made of gold. The use of stones is
specific —in the case of the pendant from Hostivice-
Palouky, all are almandines (Danécek/Koreny/Perlik
2017, 519), while in the case of the pendant from
Zaluzi, the central stone was identified as apatite.
As for kidney-shaped pendants decorated with the
cloisonné technique, we can mention another (now
lost) find from Prague-Sarka on which the obverse
surface was divided into nine simple, mostly trap-
ezoidal, compartments inlaid with garnets (Koreny/
Janikovd 2011, 937, fig. 1: 1). Kidney-shaped pendants
can be dated from the mid-5'" c. to the first third of
the 6" c. (Danécek/Koreny/Perlik 2017; Koreny/Janikovd
2011). For the sake of completeness, we should also
mention formally similar crescent-shaped pendants.
The first comes from grave 80 from Strachotin in
South Moravia (Cizmi#/Geislerovd/Rakovsky 1985,
fig. 5: 11; tab. 1), the second from grave HXXX at
the aforementioned cemetery in Hostivice (Danécek/
Koreny/Perlik 2017, fig. 1; 3: a). The crescent-shaped
pendants have a long history dating back deep into
the Hellenistic period. Later, the crescent shape was
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adopted even in barbarian Europe. The distribu-
tion and dating of these finds are quite broad and
it is not possible to link this type of jewellery with
a specific production area. One example is a simple,
gold, crescent-shaped pendant from Kerch, which
is dated to the 5% c. (Menghin/Springer/Wamers Hrsg.
1987, 97, 110, pl. 1, I, 16.b). A gold necklace from
a tomb in Dunapataj-Bédpuszta (Béna 1991, 293,
pl. XXIX) dated to the second half of the 5" c. is
decorated with seven crescent-shaped pendants.
Another example of crescent-shaped pendants
comes from grave 14 from Miihlhausen, where they
are part of a rich necklace and are decorated using
the cloisonné technique. Like the Bohemian finds,
they feature beaded wire around the perimeter
(Schmidt 1961, pl. 43: b; 1976, 148, pl. 115: 7/a).

ARCHAEOMETRIC SURVEY
OF JEWELLERY AND COLOURED INLAYS

Methodology

Due to their diversity and different technological
processing, the artefacts evaluated in this study
were first thoroughly studied using optical micros-
copy, i.e,, an Olympus SZX9 stereo microscope. The
varying quality of stone processing and the overall
design of the jewellery were documented.

To determine the chemical composition of the
garnets, a non-destructive method was employed
using an Orbis PC Micro-EDXRF (u-XRF) elemen-
tal analyser (EDAX, Germany) with a Rh X-ray
tube and sample operated in a vacuum. The use of
micro-XRF provides several advantages, especially
in the case of valuable historical objects. It is a non-
destructive method, and the sample can be meas-
ured ‘as it’ (the analysed spots on the artefact have
only been cleaned to remove corrosion products and
secondary contamination). The Orbis is equipped
with poly-capillary optics enabling the production
of a focused 30 um X-ray spot. The measurement
conditions were set as follows: accelerating voltage
at 50 kV and analysis time of 100 s. Data quantifica-
tion/control was realised primarily using pyrope
and almandine from the SPI 02753-AB mineral
standard (SPI Supplies). For a smaller set of garnets
(8), scanning X-ray fluorescence microanalysis was
used (equipment constructed at the Department of
Dosimetry and Application of Ionizing Radiation;
CTU Prague). It consists of a semiconductor Si-PiN
detector (Amptek, 6 mm?x 0.5 mm) and a molyb-
denum X-ray tube equipped with polycapillary
focusing optics (XOS, X-Beam: Powerflux PF). The
X-ray device was operated at a maximum voltage of

50 kV and a maximum current of 1 mA. The lateral
resolution of this system is approximately 20 pum.
However, measurements performed with this
instrument do not provide reliable values for Mg
and Al; therefore, these elements are not included
in the table. Due to the short loan period, only Ra-
man spectroscopy was used at object 23/13347. The
comparison of both measurements was conducted
on the same selected stones, with the conclusion
that the results of both methods are compatible for
comparison.

The results of chemical analyses were comple-
mented by molecular structural data obtained from
Raman microspectroscopic analyses. Raman spec-
tra were measured with a Thermo Scientific Raman
dispersive spectrometer — DXR microscope model
equipped with an Olympus confocal microscope.
The excitation source was a 532 nm Nd:YAG laser
with an input power of 10 mW, utilising a grid of
900 notches/mm. A multichannel thermoelectri-
cally cooled CCD camera was applied as a detector.
The samples were measured at 50x magnification
with a measurement footprint of ca. 1 um? through
an aperture of a 50 pum pinhole. Finally, Omnic 9
(Thermo Scientific) was used to process the ob-
tained spectra. The determined peak positions
were evaluated using the Miragem software (cre-
ated by Prof. Bersani’s group) for the quantitative
evaluation of the garnets.

A Tescan Vega 3 scanning electron microscope
(SEM) with an Oxford Instruments INCA 350 LMU
energy dispersive analyser (SEM/EDS) was used to
determine the chemical composition of the metals
and decoration technique as niello. The following
analytical condition were employed: 20 kV accel-
erating voltage, InA beam current, 100 nm beam
size and 100 s measurement time. The XRF method
was also used to confirm mercury or amalgam
gilding on the objects. An Axios XRF spectrometer
(PANalytical, Holland) was used for the analysis.
Characterisation: Rh lamp, 4kW generator, 3 col-
limators, 8 crystals (PX1, PX5, PX4a, PX7, PE002,
Ge 111, LiF 200, LiF 220), 2 detectors — proportional
and scintillation. Evaluation using Omnian soft-
ware. One of the inlays on the S-shaped brooch
from Zehuti (no. 11) was loose, so it was possible to
measure the compartment material. The analysis
was performed using a Thermo Scientific Nicolet
iN10 microscopic FT-IR spectrometer with an MCT-
A detector equipped with a germanium microATR
attachment. The sample was measured at 15x mag-
nification with a measuring footprint of ca. 75 x
75 um. The spectra were measured in the spectral
range 4000—675 cm™ at a resolution of 4 cm™ and
with 64 spectral accumulations, aperture 300 pm.
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Fig. 6. Grooved and chip carved decoration. 1 - Velké Chvalovice (no. 1); 2 — Tfebestovice (no. 2); 3, 4 — Budihostice (no. 3).
Photo Z. Zlamalova Cilova.

Jewellery production technology,
jewellery techniques and analysis of metals used
in the production of jewellery

The technique of setting coloured inlays (not only
precious stones, but also pieces of glass, other
semi-precious stones, or even bones) into jewellery
has been known in Western and Central Europe
since about the beginning of the 5" c,, and in the
Alemannic-Frankish region it was widespread in
the second third of the 6" c., with the upper limit of
its occurrence being traced back to the 8" c. (Bitner-
Wrdblewska/Pesch/Przybyta 2020, 255-274; Gilg/Gast/
Calligaro 2010; Hilgner 2018; Quast/Schiissler 2000,
75). This decorative (‘polychrome’) style came to
the West from the Roman East, especially from the
Black Sea region, where it was known since the
4™ ¢, (summary in Cistakova et al. 2022, 339-342). In
the 5 c,, this decoration was mainly used on truly
elite jewellery, but gradually this decorative method
began to be applied to simpler objects as well. This
led to a gradual simplification and standardisation
of production and decoration techniques (Horvith
2012, 216; Horvdth et al. 2024, 2; Mozgai/Horvith/
Bajnoczi 2021, 48). At the end of the 6" c. and in the

7™ c., it is possible to observe a certain renaissance
in the use of garnet inlays, which reappear on im-
pressive (elite) objects. At the beginning of the 8" c.,
this method of jewellery decoration disappears and
is replaced by other fashionable techniques (von
Freeden 2000; Horvdth et al. 2024, 2).

In the individual typological groups of analysed
jewellery, the use of different materials can be ob-
served, e.g., qualitatively distinct alloys of precious
metals and different production processes (Horvith
2012, 208; Horvith et al. 2024). The typological-
chronological analysis and the technological study
of the jewellery presented here is helping us look
for answers to the following questions: Is it possible
to distinguish between products of domestic and
foreign origin? Can domestic production traditions
and technological transfers from other territories be
traced? Can the supply of raw materials be recon-
structed and trade routes interpreted?

Finding answers to these questions is complicat-
ed by the fact that in times of migration, the mobility
of artefacts and specialised producers — as itinerant
craftsmen —is quite common. Such representatives
of a supraregional goldsmithing tradition could
produce ‘local’ artefacts anywhere and literally adapt
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Fig. 7. Grooved, stamped and chip carved decoration. 1 — Prague-Podbaba (no. 4); 2, 3 - Novy Bydzov (no. 6); 4 — Plafiany
(no. 7); 5, 6 — Hostivice-Palouky (no. 9). Photo Z. Zlamalova Cilova.

the morphology of the products to local demand.
Based on the technological properties of jewellery,
it is usually possible to determine or estimate only
goldsmithing traditions or workshop procedures,
but not the specific place of production (Horvith
2012, 216).

Decorative techniques

At the beginning, it is appropriate to define the
basic terminology of jewellery techniques observed

in the studied assemblage. First, we can mention
the technique of ‘true cloisonné’, for which two basic
conditions must be met: the beds for the coloured
inlays must be separated by separate metal compart-
ments that are soldered both to the base plate and to
each other. Furthermore, two main variants of this
technique can be distinguished: ‘standard cloisonné’,
where the compartments are soldered directly to
the backing plate, and ‘suspended cloisonné’ (or
‘fused paste cloisonné’), where only the surround-
ing frame is soldered to the substrate, while the
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Fig. 8. Grooved and chip carved decoration. 1, 2 — Dolni Kamenice (no. 10); 3 - Zehuti (no. 11); 4 — Slotava (no. 13); 5, 6 —
Lochenice (no. 15). Photo Z. Zlamalova Cilova.

individual compartments are connected only to this
frame and to each other and are anchored using
a backing paste (for older overview of techniques
used in Arrhenius 1985, 79-91; and new in Hilgner
2018, 305; Horvdth 2012, 210-215). Only a few objects
from the studied collection can be classified as cloi-
sonné technique, specifically a circular brooch from
Roudnice nad Labem-Hracholusky (no. 18; Fig. 5: 5,
20) and a pendant from Celakovice-Zaluz{ (no. 19;
Fig. 5:7; 26: 4). However, in Bohemia we most often
encounter the “pseudo cloisonné” technique, which

can be associated with the term champlevé, where
coloured inlays are set in beds that were either di-
rectly cast or engraved into a metal base (Horvith
2012, 215, 224).

The entire assemblage is dominated by chip-
carved cast artefacts (Fig. 6-9). This decorative
technique is based on procedures that originated
in late antiquity near the limits of the western
provinces. Unlike the provincial products of the
4" ¢, which were usually made of copper alloys, the
artefacts decorated using the chip-carved technique
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Fig. 9. Celdkovice-Zaluzi (no. 17). 1-6 — grooved and chip carved decoration. Photo Z. Zlamalova Cilova.

from the 5" and 6% c. are made of silver alloy, often
with amalgam gilding or niello decoration (Bitner-
Wroblewska/Pesch/Przybyta 2020, 274—280; Horvith
2013, 284, 285). The basic shape of the artefacts was
most often cast using the lost wax technique, with
brooches being cast in one piece, with the exception
of the profiled buttons and parts of the fastening
mechanism, which were made separately (Mozgai/
Horvdth/Bajnéczi 2021, 48). Surprisingly fine details
could be achieved with this method, including beds
for inlaying stones. In objects with chip-carved
decoration, one can observe a fluctuating quality

of craftsmanship related not only on the period of
creation, but above all on the geographical origin.
Fifth-century artefacts from the Carpathian arc are
of exceptionally high quality — they are character-
ised by elaborate ornamentation and sharp lines.
In contrast, quality declines on products from the
6" c.; these lack precision and artistic refinement.
Nevertheless, the products of the Langobard work-
shops are somewhat higher quality than those
found in the original Gepid territory the Tisza River
region (Horvdth 2013, 285). The craftsmanship of
brooches found in the territory of the Czech Repub-
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Fig. 10. Celakovice-ZaluZi (no. 19). Example of beaded wire
decoration. Photo Z. Zlamalova Cilova.

lic also varies, which is striking in the masterfully
rendered chip-carving on the bow-shaped brooch
from Celakovice-ZaluZi (no. 17; Fig. 9), which is
characterised by fine symmetry and the sharp-
ness of lines. In general, however, simpler linear
decoration prevails in other jewellery, as can be
observed on bird brooches (Fig. 6: 3, 4; 8: 2). Here,
it is undoubtedly appropriate to consider the exist-
ence of central workshops capable of producing
very complicated products, often combining sev-
eral jewellery techniques. The brooch from Novy
Bydzov is decorated with stamped decoration (Fig.
7:2). The decoration in the form of beaded wire ap-
pears only on the pendant from Celakovice-Zaluzi
(no. 19; Fig. 10). We also encounter the use of beaded
wire elsewhere in the Bohemian environment, e.g.,
in the form of spirals from a necklace from grave
135 from Prague-Zlicin, or on a pendant from a rich
female grave from Uherce (JiFik/Vivra 2015, 153, 157).

Composition of metal alloy

Based on the analysis of the alloy composition
in the examined jewellery assemblage, we can
distinguish three groups:' an alloy with a higher
silver content (90-98.6%), an alloy with a medium
silver content (80-87.9%), and an alloy with a lower
silver content (54.3-75.5%; Fig. 11; Tab. 1). The high-
est share of silver is found in the kidney-shaped
pendant from Celdkovice-ZaluZi (no. 19), the lowest
in the bird brooch from Velké Chvalovice (no. 24).
The quality of the silver itself is extremely variable,
as is also known from finds from other areas. The
highest quality of 90—98.6% corresponds to the best
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Fig. 11. Composition of the silver alloy of the objects based
on the SEM/EDS measurements Plotted on the Cu vs. Ag
curve. Author V. Cistakova.

Roman products (Horvith 2013, 289). Low-quality
silver was characteristic of jewellery since the end
of the 5" c., when the share of copper gradually
increased (Horvdth et al. 2024, 10; Mozgai/Horvdth/
Bajndczi 2021, 59). A relatively broad range of alloys
can be observed in the examined assemblage: silver
was alloyed either with pure copper (3 cases) or
with lead bronze (3 cases). Furthermore, alloying
with tin bronze with additional lead (3 cases), tin
bronze alloy (1 case), or a copper alloy containing
lead, tin and zinc (8 cases) is documented. The
presence of gold in the alloy of the bird brooch
from Budihostice (no. 3) can be associated with
the recycling of gilded silver (Horvdth et al. 2024,
10). No connection can be observed between the
type of artefact, the purity of the silver, and the
composition of the alloy. However, it is possible
to consider bronze alloying as waste from metal-
lurgical production (Horvdth/Mozgai/Bajnoczi 2019;
Mozgai/Horvdth/Bajndczi 2021, 51, 52, tab. 3). Finally,
lead, tin, and zinc admixtures are relatively com-
mon in silver jewellery from the 4"—6" c. (Horvith
etal. 2024, 10). Alloying using copper was intended
to lower the melting point of the alloy.”” On the
other hand, the more copper is added to silver,
the more yellowish the alloy becomes. This can be
prevented by adding zinc to the alloy to provide
a‘bleaching’ effect. The addition of zinc also boosts
tarnish resistance, and the objects acquire a much
more attractive shine. Brass was used primarily

16 For most objects, it was possible to remove the top layer of material for more accurate measurements without contamination
by gilding or corrosion products. However, for some artefacts, this intervention was not permitted, and measurements were

only taken on the surface to identify the gilding.

17 Specifically, the share of copper is up to 28%, when the melting temperature is the lowest, i.e., 779 °C (Seluckd ed. 2022, 9, fig. 3).
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Tab. 1. Elemental composition of metal objects analysed by SEM/EDS (wt%). Author S. Msallamova.

C:;?T']‘t’)ge‘:e Inv. number Site Ag Cu sn Zn Pb Au s
1 - Velké Chvalovice 73.8 9.6 12.2 0.9 34 - -
2 - Trebestovice 86 4.5 6.5 0.7 2 - -
3 - Budihostice 80.3 17.2 - - 1.3 11 -
5 - Vysehofovice 81.7 8.3 5.7 - 2.9 - -
7 - Plafiany 92.3 6.4 - 0.7 - - -
8 15911 Hostivice-Palouky 84.3 4.6 6.5 0.4 2.4 - -
9 13589 Hostivice-Palouky 84 15.3 - - 0.8 - -
10 10297 Dolni Kamenice 84.5 5.5 5.7 - 2.3 2 -
1 - Zehuri 87.9 5.4 3.8 - 2 - -
12 - Trebestovice 66.5 29.6 - 1 2 - -
13 H1-429836 | Slotava 64.8 22.6 8 - - - -
14 14371 Hostivice-Palouky — corrosion 75.2 4.4 4.7 - 0.9 - -
15 24/77 Lochenice 90 5 - - 3.5 - -
17 H1-43432 | Zaluzi (near Celakovice) 84.4 11.2 - 0.2 2 - -
18 H1-224026 | Roudnice nad Labem-Hracholusky 75.5 17.9 - 2.9 3.7 - -
19 H1-43486 | Zaluzi (near Celakovice) 98.6 1.4 - - - - -
20 10375 Dolni Kamenice - 71 13.2 1.9 13.8 - -
24 - Velké Chvalovice 54.3 37.7 - - - - 8
25 - Repov 86 8.5 - 2.2 3.3 - -

for the production of cast silver alloys and silver
solders until modern times. The addition of tin
has a similar effect in terms of improving colour
and tarnish resistance in a copper-rich silver alloy.
The natural lead content in silver is usually in the
range of 0.5-1.2% by weight; higher percentages
indicate intentional lead addition to the copper
alloy (Greiff 2012, 249-251).

The group of bird brooches in our assemblage
shows considerable inhomogeneity in alloy compo-
sition, the difference being particularly striking in
the case of brooches from Ttebestovice (no. 2) and
Velké Chvalovice (no. 24). In the case of the brooch
from Trebestovice, brass was used for alloying
due to the zinc content. The buckle from Velké
Chvalovice, on the other hand, contains an alloy
of pure copper of approximately 37.7%. If we focus
on the group of S-shaped brooches, we find a silver
content in the alloy of 84-87.9%. The most similar
composition is found in two S-shaped brooches
(nos. 8 and 9) from the Hostivice burial ground with
a silver content of 84-84.3%. The buckle pin from
Dolni Kamenice (no. 20) has a different composi-
tion — it is an alloy of copper containing lead, tin
and zinc. Differences in the elemental composition

of silver alloys mean that different types of silver
were used in production. It is possible that the
shortage of raw materials towards the end of the
5% c. led to more intense recycling of various ma-
terials (Mozgai/Horvdth/Bajndczi 2021, 61). Moreover,
it has been shown that goldsmiths of the 5*—6'" c.
did not use a uniform or deliberately stable method
of alloying metals.

Gilding

Fire gilding (also amalgam gilding) is a histori-
cal plating technique in which gold is applied to
a metal surface using a gold-mercury amalgam.
This method may have been used as early as the
1% c. AD in the Roman world, but it was a relatively
demanding and expensive technique, the origins
of which can be traced back to ancient Greece
and China in the 4*"-3 ¢. BC (Armbruster 2018,
13; Darque-Ceretti/Aucouturier 2013, 650; Oddy 1981,
78). The fire gilding technique began to be used to
a greater extent in Europe no later than the 4" c.
AD and dominated especially in the 5"-7"c.,,
when it replaced older processes such as mechani-
cal plating or gilding using gold foil (Aufderhaar
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Fig. 12. Electron images of the surface and gilding. 1 -rather thin gilding on the surface of the brooch from Velké Chval-
ovice (no. 1); 2 — unfinished surface treatment of fire gilding on the brooch from Velké Chvalovice (no. 1); 3 — unfinished
surface treatment of fire gilding on the brooch from Velké Chvalovice (no. 24); 4 — casting structure, Tfebestovice (no. 2);
5 — traces of gilding on the brooch from Hostivice-Palouky (no. 8); 6 — rather thick gilding on the surface of the brooch
from Dolni Kamenice (no. 10); 7 — casting structure of the brooch from Hostivice-Palouky (no. 22); 8 — casting structure of
the buckle fragment from Dolni Kamenice (no. 20); 9 - gilding on the brooch from lv?epov (no. 25). Photo 5. Msallamova.

2009, 247; Horvith/Mozgai/Bajnoczi 2019). It spread by mixing gold and mercury at a slightly elevated
throughout Europe and remained the main gilding  temperature, typically in a ratio of 1:6 to 1:8 by
technique until the 19 c,, when it was replaced by =~ weight (Aufderhaar 2009, 247, 248; Margreiter et al.
electroplating due to the toxicity of mercury. This 2022, 1466). This mixture is applied to the surface
technology is based on amalgam — a paste created  of a metal object (bronze, copper, but preferably
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Tab. 2. Traces of gilding — Au and Hg, analysed by SEM/EDS. Author S. Msallamova.

Catalogue number Inv. number Site Au Hg
1 - Velké Chvalovice + +
2 - Trebestovice + +
3 - Budihostice + +
4 H1-51291 Prague-Podbaba + +
5 - Vysehofovice + +
6 96858 Novy Bydzov + -
7 - Planany + -
8 15911 Hostivice-Palouky + +
9 13589 Hostivice-Palouky + +
10 10297 Dolni Kamenice + +
1" - Zehun + +
12 - Trebestovice + +
13 H1-429836 Slotava + -
14 14371 Hostivice-Palouky — corrosion + +
16 H1-51164 Prague-Pobaba + +
17 H1-43432 Zaluzi u Celéakovic + +
18 H1-224026 Roudnice nad Labem-Hracholusky + -
19 H1-43486 Zaluzi (near Celakovice) + -
24 - Velké Chvalovice + -
25 - Repov + +

silver) and then heated above the boiling point of
mercury, i.e., 356.5 °C."® During this process, the
mercury evaporates and a layer of gold remains on
the surface, which is further smoothed and polished
(Darque-Ceretti/Aucouturier 2013, 650). The resulting
layer is often a few micrometres thick, typically
5um, though some objects have thicker layers of
up to 10um. Yet another method, amalgam gilding,
involved painting mercury on a metal substrate,
pressing on gold foil and then heating. The result
did not differ in appearance from the first amalgam
gilding method, only the final thickness of the gold
is greater (Armbruster 2018, 12). In the case of gold
plating, a diffusion zone is created at a microscopic
level between the substrate and the gold, which
ensures its good adhesion (Darque-Ceretti/Aucoutu-
rier 2013, 650; Margreiter et al. 2022, 1469, 1470). The
quality of the subsequent surface treatment after hot
gilding can be observed on the surface of some of
the studied objects (Fig. 12: 1-3, 5-6, 9). Poor surface
sealing after gilding (Fig. 12: 2, 3) is even apparent
on both bird brooches from Velké Chvalovice (nos.

18 In practice, this can mean a temperature of 400500 °C.

1 and 24). In contrast, the surface of a fragment of
a brooch or buckle pin from Repov (no. 25) shows
high-quality workmanship (Fig. 12: 9).
Evaporation occurs at a temperature of 250-350 °C
and the final weight of mercury in the final gold
layer is 5-25% (Aufderhaar 2009, 245, 246; Margreiter
et al. 2022, 1468, 1469). In the case of 14 objects from
the jewellery assemblage presented here, gold and
the presence of mercury were identified on their
surfaces, which can be linked to the application of
the fire gilding method. Interestingly, traces of gold
were found on the surface of six artefacts, but the
mercury levels were below the detection capabilities
of the device (Tab. 2). Lower mercury concentrations
in amalgam gilding layers may actually signal
partial mercury removal or leaching as a result of
time and environment. Also, if no mercury was
detected, the object need not have been gilded us-
ing the fire gilding technique. However, we must
also take into account that the surface of archaeo-
logical finds may have been severely mechanically
damaged (Margreiter et al. 2022, 1476). But we can
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also consider the diffusion bonding technique,
i.e, a technology for applying a thin layer of gold
that uses atomic diffusion between a gold foil and
a substrate, typically silver. A gold foil up to 20 pm
thick was applied to the metal substrate and pressed
firmly into the grooves. This was followed by heat-
ing to temperatures around 300 to 500 °C, usually
for a short time, to allow atomic diffusion and create
a durable stable bond between the layers (Armbruster
2018, 10-12). The technique provided a high-quality
and stable connection with a resulting gold layer
approximately 5-20 pm thick, with high resist-
ance to corrosion. However, the method was not
suitable for heavily profiled or wavy metal shapes,
or for copper alloys with a high oxidation tendency
(Aufderhaar 2009, 246; Becker et al. 2003, 179, 180). This
method was probably known only to a narrow circle
of craftsmen and was more time- and technically
demanding than later amalgam gilding (Becker et al.
2003, 187). Its use in the Barbaricum is documented
since the 3" c. AD, when it was scientifically verified
on artefacts from the rich grave from Gommern.
Other finds are known from Illerup, Klein Koris,
and Thorsberg (Armbruster 2018, 26—28; Becker et
al. 2003, 171).

Niello

Another decorative technique, encountered
mainly on brooches, is niello. Niello was composed
primarily of one or more metal sulphides — pri-
marily silver (Ag,S), copper (Cu.S), and lead (PbS;
Newman/Dennis/Farrell 1982, 80). However, the
proportions of these elements varied, sometimes
considerably, based on different production tradi-
tions (Mozgai/Horvdth/Bajnéczi 2021, 46). The niello
technique, used to highlight engraved or punched
lines on metal objects, was especially widespread
in the 4"—7" c. AD; however, in the ancient world,
niello made of silver and sulphur appears as early
as the 1t c. AD (Stemann 1995, 133). This method
of decoration used a dark metal mixture that was
inlaid into depressions on silver, gold or bronze arte-
facts. The result was a striking contrast between the
light background and the dark line — an effect with
both aesthetic and symbolic value (Mozgai/Horvath/
Bajnéczi 2021, 45, 46). Although niello was probably
applied in the form of a powder or paste, K. Stemann
Petersen (1995, 147) also offers the possibility of ap-
plying niello in the solid form of fine wire.

Niello decoration was recorded on a brooch from
Cel4kovice-Zaluzi (no. 17), a brooch from Lochenice

(no. 15), Prague-Podbaba (no. 16) and Planany (no. 7).
All of these brooches feature simple decoration in
the form of two lines of small triangles oriented
towards each other, located on the lengthwise spine
of the brooch bow (Fig. 8: 6; 9: 3). According to the
analysis of the niello of the brooch from Prague-
Podbaba, the mixture consisted of silver, copper
and sulphur (Ag 12.13%, Cu 52.32%, S 12.13%). This
niello belongs to group Il after S. La Niece (1983), i.e.,
niello made of sulphur, silver and copper, which
was widespread mainly at the turn of the 6 c.¥
A formula for niello made from sulphur, silver, and
copper is found in Pliny the Elder (Niece 1983, 281).
Pure single-component silver sulphide produces
niello with a metallic lustrous blue-black surface,
but has a higher melting point of 845 °C. In contrast,
multi-component niello mixtures (Ag,S, Cu,S and
also PbS in the Middle Ages) have a lower melting
point, as the addition of copper enabled work at
lower temperatures of approximately 600-650 °C
(Kmosek/Prasil 2014, 54; Newman/Dennis/Farrell 1982,
83, 84; Stemann 1995, 133, 134). The amount of cop-
per also affects the resulting hardness of the niello.
For gilded brooches, niello was applied first, as it
requires a temperature of at least 600 °C, while
amalgam was applied later, as it only required
a temperature of 350 °C (Kmosek/Prasil 2014, 55-57).
Niello was applied into pre-prepared grooves, in
our case in the form of triangles created using the
punchingtechnique.

Backing foils

The development of decorated backing foils is
closely related to the development of the cloisonné
technique itself. These foils are usually thin sheets
of gold alloy that were decorated by stamping
decorative patterns. However, it was not just an
aesthetic detail; the ornamentation significantly
influenced the optics of the whole and created
the impression of depth or the glow of the inlays.
The oldest use of backing foils without decoration
is documented as early as the Hellenistic period,
when they were used as purely functional reflec-
tive layers. It is possible that this technique reached
the Mediterranean from India. The use of un-
decorated backing foils is also documented in the
Roman-provincial environment from the 1% c. AD,
specifically with translucent stones in finger-rings.
This technique truly flourished in the 5*"-7* c. and
originated from Late Roman sheet metal jewellery
decorated with engraving or stamping. In the end,

19 A similar composition (Ag 66.49%, Cu 32.89%, Zn 0.15%, Pb 0.13%) was measured in niello from a brooch from Celakovice-
Zaluzi (no. 17). However, sulphur values were not measured, which was due to previous careless conservation that removed

sulphides from the surface of the object.
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Fig. 13. Backing foils. 1 — Budihostice (no. 3); 2 — Hostivice-Palouky (no. 8); 3 - Novy BydZov (no. 6); 4 — Zehuii (no. 11).
Photo Z. Zlamalova Cilova.

these two techniques — backing foil and engraved
decoration on sheet metal jewellery — appear to-
gether in the 5" c. (Adams 2006, 12, 16). N. Adams
(2006, 13, fig. 3) describes several basic groups of
backing foil: waffle, boxed waffle patterns and
ring-and-dot. The most widespread pattern is the
waffle pattern, which is known from jewellery from
Kerch dated to the turn of the 5" c. and continu-
ing until the 7% c. In the case of walffle patterns,
one can find different variations, e.g.,, a grid in
the form of diamonds, or different grid coarseness
(Avent/Leigh 1977, 2, fig. 1). From the assemblage we
examined, we were able to document the backing
foil for only a few objects due to the state of pres-
ervation of the artefacts and the translucency of
the stones. Of course, the removal of stones from
beds where they were well-fixed was ruled out. In
most recorded cases, the pattern is predominantly
a waffle, but it has varying coarseness and design
(Fig. 13; 14: 1, 3, 4). On the S-shaped brooch from
Zehuti (no. 11; Fig. 13: 4), we can observe a relatively
coarser grid, while on the brooch with bird heads
from Prague-Podbaba (no. 16), we can observe an
uneven design of the pattern (Fig. 14: 1). In contrast,
the foil from the circular brooch from Roudnice

nad Labem-Hracholusky is finer and more regular,
with the spacing between individual lines being
0.17-0.23 mm. The brooch from Hracholusky also
has a combination of foils with a boxed waffle
pattern and concentric rings (Fig. 14: 2—4). The
ring-and-dot pattern appears at the turn of the
6™ c. and continues throughout the 6" c. and into
the 7 c. (Adams 2006, 12, 17, 18). This pattern was
quite popular, and one of the areas with which
these products are associated is South Germany,
where workshops significantly influenced by the
Mediterranean jewellery tradition may have oper-
ated. These products were then distributed further
east, e.g.,, to Langobard Pannonia. The same motif
is found on S-shaped brooches from the Pannon-
ian region (Horvith 2012, 221-224), where we can
nevertheless observe the alternation of foils with
different motifs on a single product (Horvdth 2013,
fig. 12). However, objects with ring-and-dot back-
ing foil appear over a wider area — examples are
known from England, the Rhineland, northern
Italy, North Africa, Spain and the eastern coast of
the Black Sea (Adams 2006, 19).

The production of foils required specialised jew-
ellery skills and technological knowledge. The foils



THE STUDY OF GARNET INLAYS AND JEWELLERY TECHNIQUES ON SELECTED ORNAMENTS FROM THE MIGRATION PERIOD 291

Fig. 14. Backing foils. 1 - Prague-Podbaba (no. 16); 2-4 — Roudnice nad Labem-Hracholusky (no. 18). Photo Z. Zldmalova Cilova.

were first rolled or hammered to an extreme thin-
ness (less than 0.1 mm). It was necessary to achieve
a uniform thickness of the surface, as deformations
would impair the quality of the decoration (Arrhe-
nius 1985, 39, 40). Matrices were used for decora-
tion — metal (probably bronze or iron) or ceramic
plates with an engraved negative of the ornament.
The sheet metal was pressed onto the matrix (with
a wedge, trowel or hammer), and in this way the
decoration was transferred. This process allowed
for the repeated production of identical motifs, as
evidenced by the finds of decorated foils on which
the same pattern errors are repeated (Avent/Leigh
1977, 41). The metal matrix was more advantageous
in terms of slower wear, whereas the ceramic ones
were significantly easier to manufacture (Adams
2006, 19, 20). The best-preserved example is the
Frisian matrix, found at the Tjitsma (Wijnaldum)
settlement and dated to 650-750 AD. The small
bronze matrix has the positive relief of an intricate
boxed walffle pattern, i.e., deeper grid lines form-
ing larger fields, which are further divided into
small squares by finer engraving (Nicolay 2014,
259, fig. 9: 28, 29; Tulp/Meeks 2000, 13, 14). The use of
textile as a matrix for creating a fine motif has not
been proven, as its use would result in the textile

weave being imprinted directly into the matrix or
foil, which has not been documented anywhere
(Arrhenius 1985, 39). It is still uncertain whether
these films were made at specialised production
centres, from which the films were then distributed
throughout Europe. One argument for this claim is
the identical motifs that appear in different places
and on objects, indicating the standardisation of
production and style. However, we must not forget
the hypothesis of itinerant craftsmen, or regional
workshops that could have adopted popular pat-
terns, or even the direct transfer of skills between
individual workshops and craftsmen. In the end,
producing a ceramic matrix with a grid pattern
was not that complicated (Adams 2006, 19-24;
Avent/Leigh 1977, 40—42; Tulp/Meeks 2000, 19-21).
On the contrary, the existence of a larger number
of regional workshops is suggested by the great
variability of patterns, which retain a uniform
grid concept but differ in the fine details of the
grid (e.g., Fremersdorf 1955, 118, fig. 14). Grid pat-
terns also differ in the number of lines, with the
coarser patterns having spacing of 0.25 mm and
the finest up to 0.1 mm (Avent/Leigh 1977, 38). The
variability of the design of the backing foils can
also be observed in the assemblage we examined,
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Fig. 15. Celakovice-ZaluZi (no. 19). 1 - detail of the inlay in the artefact; 2 — Raman spectrum of the non-garnet inlay (2)
and garnets (1, 3). Author L. Lapcak, photo Z. Zlamalova Cilova.

Fig. 16. Budihostice (no. 3). 1 — bird shaped fibula; 2 — detail on the chromium-rich pyrope. Photo Z. Zlamalova Cilova.

Fig. 17. Novy Bydzov (no. 6). 1 — cabochon cut; 2 — detail on the different gemstone cuts. Photo Z. Zlamalova Cilova.
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Tab. 3. Various garnet types (the table is based by Thoresen-Schmetzer 2013, 219, table V, supplemented with additional

information). Author Z. Zlamalova Cilova.

a higher MnO content

characteristics compared to cluster B

poor almandine

Mn —rich almandine

Reference Designation of garnet species
Calligaro/Périn 2022 Type | Type Il Type HII* Type IV Type V
Geographical area Rajasthan (India) area Of. I'ndla W'.th Sri Lanka Pprtugal (Monte Bohemia
no specific location Suimo near Lisbon)
Gilg et al. 2024;
Horvéth et al. 2024 B ¢ A H() D E
Chemical Mn-, Cr-, Y- almandine with Intermediate

Cr-poor pyrope Cr-rich pyrope

pyrope-almandine

Rajasthan
(Northern India)

the Garibpet

Geographical area (Eastern India)

unknown

Southern
Bohemia

Portugal/Nigeria
Sri Lanka

* Further differentiated into: Type Illa (Sri Lanka, central part of the island near Elahera), Type IIIb (Sri Lanka, near Ratnapura).

where no two identical foils were identified. We
can also observe a different gold purity in them, so
while in the case of the foil from the brooch from
Novy Bydzov (no. 6) the composition is 22.39% Ag,
77.6% Au, in the foil from the fragment from Repov
(no. 25) the composition is 12% Ag, 1.8% Cu and
80.2% Au.

Garnet evaluation
Stone analyses

In the available literature (Calligaro/Périn 2022;
Gilg/Gast/Calligaro 2010; Gilg/Then-Obtuska/Dus-
subieux 2024; Horvdth et al. 2024; Pion et al. 2020), we
encounter the evaluation of garnets from the Migra-
tion Period according to their chemical composi-
tion, in particular their CaO, MgO, FeO and MnO
content. Based on these contents, they are divided
into five categories designated as Type I to V (after
Calligaro/Périn 2022). These groups are linked to the
geological area of their occurrence, as shown in the
table above.

In addition to this evaluation system, another
one in which categories are ‘clusters” was used
(Gilg/Then-Obtuska/Dussubieux 2024; Horvith et al.
2024; Schmetzer et al. 2017; Then-Obtuska et al. 2021).
The clusters are labelled A to I (some added in the
table above) and, in addition, heterogeneous group
X (intermediate pyrope-almandine) is defined. It
contains garnets from several different geological
deposits (also determined based on mineralogical
evaluation; Gilg/Gast/Calligaro 2010) and corresponds
to Type III according to Th. Calligaro and P. Périn
(2022). Within group X, links to the territory of
southern Sri Lanka have been determined thus far
for cluster H (Nasdala et al. 2023). Some works (Gilg/
Then-Obtuska/Dussubieux 2024; Horvith et al. 2024)

also mention cluster C with a link to Scandinavia,
cluster F (garnets with a higher CaO content, prove-
nance unknown) and cluster I (garnets with a higher
MgO content, high yttrium of 180 to 1205 ppm, and
an origin in Nubia; Tab. 3).

As part of the presented study, 51 garnets were
measured, along with one inlay (a kidney-shaped
pendant from Celakovice-Zaluzi, no. 19), which
was already visually distinct (Fig. 15: 1). It was
identified as apatite based on its chemical com-
position (high calcium, phosphorus and chlorine
content detected) and Raman spectroscopy (Fig.
15: 2). Although a similar colour combination is
described by E. Horuvith et al. (2024, 2), the white
rings were characterised as magnesite. The same
team of authors also mentions other non-garnet
inlays used in early medieval polychrome jewel-
lery: bone, shell, magnesite, calcite, aragonite, chal-
cedony, cristobalite, steatite and sepiolite (Horvdth
et al. 2024, 10).

If we base our assessment on the above and,
e.g., the MgO content, we can distinguish several
groups of garnets in the assemblage. The highest
MgO contents were determined in the stones of two
objects, namely the bird brooch from Budihostice
(no. 3) and the brooch from Novy Bydzov (no. 6).
The garnets belong to cluster E, i.e., chromium-rich
pyropes (Type V according to Calligaro/Périn 2022;
provenance Bohemia). While the stone from the
first artefact is relatively well worked into a flat
inlay (Fig. 16), the stones in the second object are
in the form of cabochons (Fig. 17: 1). Although
a flat piece is less common for pyrope stones (Bu-
goi/Oantd-Marghitu/Calligaro 2016), this shape was
also found on fittings from Kounice (Cistakova et al.
2022). Moreover, pyropes processed in the form of
polished plates also appear, for instance, on a belt
buckle from Tournai (Calligaro/Périn 2022, 52) and on
inlays on the terminal of a gold ‘snake-like chain’
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from Isenbiittel, probably dating to the 7 c. (Hilgner
2016, 403—-405). On the brooch from Novy Bydzov,
in addition to four set cabochons (all chromium-rich
pyropes), there is also a flat inlay (Fig. 17: 2), and it
can be assumed that there are also other set stones,
judging by the shape of the object, or rather the cast
holes, but also inserted gold foil (Fig. 17: 2). Based on
analyses, the stone in the lower part of this brooch
can be classified in Cluster H (Group X; provenance
Sri Lanka).

Another group is stones characterised by a rela-
tively high content of MgO (ca. 11.6% MgO), but
also CaO (average 6.1% CaO). Both stones from the
brooch with bird heads from Lochenice (no. 15;
Fig. 18), the stone marked 14.2 from Hostivice
(plier-shaped brooch) and the central stone from
the Szarvas-type brooch from Planiany (no. 7; Fig. 19)
can be included in this group. The other two stones
from the Planiany brooch have lower CaO contents
(up to 1.5%) and, conversely, higher FeO contents
of ca. 28.4% compared to 20.6% FeO (value for the
centre stone). This is also reflected in the higher
share of almandine in these samples. Chemically,
rocks with higher MgO and CaO can be classified
in the cluster H (Group X; the chemically and min-
eralogically heterogeneous group). In addition to
pyrope, these stones also contain spessartine and
even (rarely) andradite.

Another stone, chemically unique in the collec-
tion, is the garnet from the brooch with bird heads
from Prague-Podbaba (Fig. 14: 1; stone no. 16.1),
again with a high MgO content (12.7%), but rather
low CaO (1.3%). According to these contents, this
one also belongs to group X. It is combined on
the brooch with a stone of a somewhat different
composition (5% MgO and 2.1% CaO), with a high
share of almandine, which has a low manganese
content — i.e., cluster B.

Another group of samples is stones in which
a content of ca. 8.5% MgO and 3.8% CaO was deter-
mined both contents lower than in cluster H. The
lower contents of these oxides are compensated by
the higher FeO content, which is manifested by the
presence of almandine (the share of spessartine de-
creases). The following samples can be included in
this group: the bird brooch from Tfebestovice (no. 2;
Fig. 21: 2), stone no. 20.1 from the buckle pin from
Dolni Kamenice, the S-shaped brooch from Dolni
Kamenice (no. 10), stone no. 6.5 from the brooch
from Novy Bydzov (Fig. 17: 2) and stone no. 19.1 from
the kidney-shaped pendant from Celakovice-Zaluzi
(Fig. 15: 1). The origin of the stones can be linked to
Sri Lanka, and based on their composition, they are
classified in group X.Comparison of the data from
E. Horvath et al. 2024 with our Raman spectroscopic
data allows a more specific attribution of samples 2,

Fig. 18. Lochenice (no. 15). Garnet from the brooch. The
spessartine content shifts the colour towards shades of
orange. Photo Z. Zlamalova Cilova.

Fig. 19. Planany (no. 17). Detail of the stones from the
brooch. The centre stone is a different colour than the outer
stones. Photo Z. Zlamalova Cilova.

5 mm

i

Fig. 20. Roudnice-Hracholusky (no. 18). Disc brooch. In

addition to the presence of different types of garnets, dif-

ferent types of foils were also observed under the stones.
Photo Z. Zlamalova Cilova.
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10 and 20.1 to group H, as indicated by the absence
of a band at approximately 370-372 cm™.

A relatively large group consists of samples
that were classified in cluster A, for which more
recent studies do not indicate their provenance, or
they describe it as unknown (Gilg/Then-Obtuska/
Dussubieux 2024; Horvidth et al. 2024). The list of
included stones is given in Tab. 4. The last distin-
guished group is garnets with a high content of
almandine, with pyrope represented to a lesser
extent. This is also confirmed by data from meas-
urements of chemical composition, where FeO is
present to a significant extent. The MnO contents
are relatively low, which corresponds to the
classification of the stones in cluster B (Mn-poor
almandine) originating in northern India. This
group includes a number of stones from the Hos-
tivice site (nos. 8, 9, 21 and 22; S-shaped brooches
and loose stones) and most of the stones from the
plate-shaped brooch from Roudnice-Hracholusky
(no. 18; Fig. 20).

Individual objects contain garnets of various
types without signs of careful selection, similar
to finds from France, Belgium and Slovenia. It is
once again confirmed that jewellers mostly did not
distinguish between different types of garnets and
simply used stones that were currently available
(Calligaro et al. 2002; Smit et al. 2014).

According to C. Pion et al. (2020), type I (cluster
B) was the most common type in the Merovingian
period (up to 48% of the total representation) and
the representation of type II (cluster A) garnets is
32%. Even in the given study, these two groups have
the highest representation (see Tab. 4).

Raman and Infrared Spectroscopy

The results obtained by the Miragem program
were supplemented by chemical composition data,
with almandine being the main component for
cluster B at approximately 72%, with pyrope as the
second. Garnets with the highest MgO content are
representatives of V/cluster E-type garnets, and
the predominant garnet is pyrope in combination
with andradite. Fourier-transform infrared spec-
troscopy (FTIR) was also employed to evaluate the
material forming the lining beneath the inlay of
one of the analysed objects. One of the inlays on
the S-shaped brooch from Zehun (no. 11; Fig. 2: 6)
was loose, which made it possible to analyse the
material of the compartment directly. The obtained
spectrum showed absorption bands corresponding
to carbonates, most likely calcium carbonate, and
OH stretching bands typical of hydroxides. This
suggests that the material could be lime or reaction
products resulting from its transformation.

Stone inlays

Garnets were worked using a variety of methods
depending on the intended application and type of
jewellery. The most common was ‘table-cut’, which
allowed for the easy setting of stones in the cells.
This cut had a flat top and often polished underside,
maximising the optical effect while minimising the
loss of material (Arrhenius 1985, 55—-58). In some
cases, the stones were shaped into cabochons,
lenses, or ornamental forms, especially for brooches
or buttons (Arrhenius 1985, 43—46). The technology
of polishing and cutting garnets itself required spe-
cialised skills. Due to the high hardness of garnet
(Mohs scale 7-7.5), manual processing was difficult.
Itis possible that instead of cutting, some workshops
used more primitive methods, such as splitting, in
which either thermal shock or mechanical impact
could cause deformed crystals to shatter along
their natural planes. The garnet flakes obtained in
this way represented a semi-finished product from
which the desired shapes were created by cutting.
A rotary grinding wheel was used for rough work-
ing and levelling of the stone; the use of this wheel
was common already in the Late Roman period
and was adopted even in barbarian workshops
(Arrhenius 1985, 55; 2000, 214). Traces of cutting are
also preserved on the finds, which indicates that
this was the basic technique for creating flat pieces
and for subsequent shaping (Horvith/Bendd 2011,
fig. 5). For more complex cuts, templates prepared in
advance could be used (Arrhenius 2000, 214). Crafts-
men could grind and then polish by hand, e.g., by
rubbing the garnet against a flat surface sprinkled
with abrasive. The cutting of the stone was followed
by polishing, which required the use of additional
abrasives, i.e., powder from harder minerals, such
as carborundum (emery) or sand from the island
of Naxos (Bimson 1985, 127, 128). Careful polishing
produced a mirror-like shine. To reconstruct pro-
duction processes, one can also look at later finds
from the Early Middle Ages. From the example of
a craftsman’s workshop in Cologne, where crystal
was worked, we know that basic shaping was ac-
complished using coarse-grained and subsequently
finer sandstone slabs or stones. The final polishing
was then carried out on smooth lead plates (Bu-
rianek/Holtken 2017, 142, 143).

In the studied assemblage, we can observe stones
of two basic cuts: small cabochons and flat pieces
(table-cut). Although the flat pieces are character-
ised by a polished surface, the processing of their
edges is significantly different. Circular-shaped flat
pieces predominate and were usually used as the
‘eyes’ for brooches. However, other shapes are also
represented, formally based on the morphology
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Fig. 21. Details of garnet inlays and their settings. 1 — Velké Chvalovice (no. 1), 2 — Tfebestovice (no. 2). Photo Z. Zldma-
lova Cilova.

of the products (Fig. 21-26). The bird brooch from
Tiebestovice (no. 2) is set with a specific and excep-
tional cut in the form of a cabochon with a cabochon
with flat top (Fig. 21: 2). At first glance, there is
a clear qualitative difference in the stones from the
artefacts at the Hostivice-Palouky burial site, where
stone inlays dislodged from jewellery beds were
found (Fig. 23; 24). This made it possible to examine
their side edges (which could not be viewed on the
other artefacts), including a stone with a perfectly
polished edge (no. 22; Fig. 24: 1, 2) and stones with
traces of poor-quality shaping (breaking), which
were never polished again (Fig. 23: 2-6; 24: 3, 4).
This phenomenon is also observed in other assem-
blages and can be interpreted as meaning that the
imported flat garnet piece was secondarily modified
in one of the local workshops so that it could be fitted
into the bed of a specific piece of jewellery. These
‘secondary workshops’ probably did not have the
necessary technological know-how, so their method
of modifying the coloured inlays was different
and involved breaking rather than cutting, which
leaves specific marks on the edges of the inlays,
as observed, e.g., on the ‘serpentine chain’ from
Isenbiittel dating back to the 7' c. (Hilgner 2016, 402,
403). In England, more roughly worked stones were
observed on a number of pieces of jewellery from
the same period, which was explained as a decline
in craftsmanship. However, this phenomenon was
also observed on later stone-inlaid jewellery from
the Vendel period in Scandinavia (Arrhenius 1985, 76;
Hamerow 2017, 77-79).2 However, evidence of lower-
quality craftsmanship with the cloisonné technique,

represented by the imperfect setting of inlays in
compartments and imprecise jewellery work, exists
as early as the 5" c. (e.g., a belt fitting from Kounice
in Central Bohemia; see Cistakova et al. 2022, 336;
for similar cases from Hungary see Horvith/Mozgai/
Bajnoczi 2019). Evidence of the occurrence of stones
of different processing and quality in circulation is
a grave find from the Hajdinanas-Fiirj-Halom-dilé
site, where 17 red garnets were found in a robbed
grave from the late 5™ c. (more in the following
chapter). The absence of gold parts of the jewellery
suggests that it was not a disassembled piece of
jewellery, but a set of semi-finished and finished
products placed in the grave, perhaps as part of
the craftsman’s equipment or a treasure (Horvdith/
Bendd 2011, tab. 1). The diversity of the quality of
the stone inlays used is also evidenced by the fact
that on one article of jewellery it is possible to see
stones of completely different processing, from
secondary stones to irregular cabochons and flat
pieces (Horvdth 2013, 288; Horvdth et al. 2024, 8, fig. 9;
Horvdth/Mozgai/Bajndczi 2019).

THE ORIGIN OF COLOUR INLAYS
AND THE ORGANISATION OF TRADE

Given the large geographical distribution of the
polychrome decorative style — and therefore the
quantity of coloured inlays consumed — it is clear
that their import must have been relatively well
organised. In this work, we are naturally only in-
terested in garnets of various shades of red.” Based

2 One example is a workshop from the 6~7% c. in Gamla Uppsala, which was engaged in complete processing, i.e., also the
cutting and polishing of raw garnets (Ljungkvist/Lundahl/Frélund 2017).

2 The superordinate term ‘almandine’ was often used in German literature. However, this is a misleading name, as it is only
one of the members of the garnet supergroup, a term used to describe a group of minerals that includes nearly 30 types of

minerals.
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Fig. 22. Details of garnet inlays and their settings. 1 — Budihostice (no. 3); 2, 3 - Prague-Podbaba (no. 4); 4, 5 - Novy Bydzov
(no. 6); 6 — Plafiany (no. 7). Photo Z. Zlamalova Cilova.

on written sources, it was previously assumed that
most garnets originated on the Indian subcontinent
(Quast/Schiissler 2000, 76), but only in recent decades
has it been possible to achieve a more precise deter-
mination of the origin of these stones thanks to a se-

ries of archaeometric analyses.? F. Farges (1998) was
probably the first to chemically prove the Bohemi-
an origin of stone inlays in Merovingian jewellery
in France.” D. Quast and U. Schiissler also proved
the existence of Bohemian garnets by analysing

22 However, it should be noted at this point that there are a relatively large number of deposits of similar garnets of varying
quality, including at European locations. Not all of them are in the relevant databases, e.g., because they were already fully
mined in the past or have been forgotten (Gilg/Gast/Calligaro 2010, 96—-100). A garnet deposit also recently discovered in
Scandinavia was apparently also used to a limited extent and locally during the Migration Period (Gilg/Gast/Calligaro 2010,
99; Hedenstierna-Jonson/Ljungkvist 2023, 197, Mannerstrand/Lundquist 2003).

2 However, this was preceded by a number of attempts (some more successful than others) to distinguish specific types of
stones using a variety of methods. Summarised e.g., in Calligaro 2023; Gilg/Gast/Calligaro 2010, 91-96.
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Fig. 23. Details of garnet inlays. 1 — Hostivice-Palouky (no. 8); 2—4 — Hostivice-Palouky (no. 9); 5, 6 — Hostivice-Palouky
(no. 21). Photo Z. Zlamalova Cilova.

a collection of jewellery in Southwest Germany.
While Indian almandines were observed on ob-
jects from the 5" and 6™ c., the Bohemian group of
pyropes was dated to the 7"—8" c. (Quast/Schiissler
2000, 87-93). However, it is now documented that
Bohemian garnets were used in Central Europe as
early as the 5" c,, as evidenced by jewellery from
the Gepid tomb from Apahida III, from Childeric’s
tomb in Tournai and, of course, from the royal jew-
ellery from Msec in Central Bohemia (Bugoi/Oanta-
Marghitu/Calligaro 2016; Calligaro 2023; Cistakova et

al. 2022, 334). Czech garnets were also identified in
the assemblage from the rich grave of the nobleman
from Cezava near Blucina; in this case as well, they
are small stones cut as cabochons (Hanus et al. 2013,
14, 15). Currently, a number of new studies are be-
ing developed using new technical possibilities of
chemical analyses that make research even more
precise (Kos et al. 2020; Pion et al. 2020).

Let us now focus briefly on the trade network that
was associated with the distribution of red garnets.
The current state of research indicates that garnets
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Fig. 24. Details of loose inlays without settings. 1, 2 — Hostivice-Palouky (no. 22), 3, 4 — Hostivice-Palouky (no. 23). Photo
Z. Zlamalova Cilova.

from the Migration Period come primarily from In-
dia (especially the Rajasthan region) and Sri Lanka,
from where they reached both the Persian Gulf and
the Red Sea. This second variant was probably the
most important for European consumers of garnets.
Apparently important for this route were ports in
the Gulf of Aden and certainly the ports on the
western shore of the Red Sea in the Eastern Desert,
from where they reached the Mediterranean coast.
This route was mainly influenced by the monsoon
season and wind direction throughout the year
(Gilg/Gast/Calligaro 2010; Seland 2017). While it is
certainly not ruled out that a certain degree of stone
processing was already performed in the place of
origin, today the first professional workshops where
stones were processed are already documented
closer to European jewellery manufacturers, in-
cluding one in Alexandria, Egypt (Rifa-Abou EI Nil/
Calligaro 2020). However, it is clear that there must
have been many workshops of this type, especially
in Mediterranean port cities (Gilg/Gast/Calligaro 2010,
97). The favourites undoubtedly include Constan-
tinople (Jifik 2023) and Italian workshops, even after
the formal demise of the Western Roman Empire
(Boschetti/Gratuze/Schibille 2023; Pinar Gil 2023). This

is also where the newly discovered direct evidence
of garnet workshops come from. These include,
e.g., the discovery of a semi-precious stone cut-
ting workshop on Monte Barro in Lombardy (first
half of the 6™ c.) and a jewellery workshop in the
Crypta Balbi complex in Rome (functional until
the 7 c.), where garnets were processed directly
on site. Certain indications also come from other
locations, e.g., at the Loppio fortified settlement
in the Alpine region of Northern Italy there was a
hypothetical workshop dated to the 6"—7" ¢ where
raw, unworked garnets were discovered (Boschetti/
Gratuze/Schibille 2023, 110-112). Based on the tech-
nological specifics and decoration, it is possible to
assume the existence of a central workshop in the
Rhineland, e.g., in Trier (Arrhenius 1985, 100-102).
The problem is that garnets, as small and compact
objects, were usually sold through various interme-
diaries, not directly, so sometimes contemporaries
did not always know the exact place of their origin
and thus referred not to the stone deposits, but to
the places where they were resold (Seland 2017, 51).
However, it appears that most of these trade and
redistribution centres were in territories controlled
by the Byzantine Empire, which had a monopoly on
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Fig. 25. Details of garnet inlays and their settings. 1 — Dolni Kamenice (no. 10); 2-4 - Zehuti (no. 11); 5 — Trebestovice
(no. 12); 6 — Slotava (no. 13). Photo Z. Zlamalova Cilova.

the circulation of exotic oriental imports, as well as
craftsmen capable of skilfully cutting and polishing
such stones (Boschetti/Gratuze/Schibille 2023, 113).
Turning away from the Mediterranean region
and the professional workshops of jewellers and
gem cutters, we see the world of barbarian elites
and their craft circles. Based on grave goods, we can
judge that jewellery with stone inlays was an elite
domain, and both giving and receiving such items
represented an honour for both parties (Arrhenius
1985, 193; Hamerow 2017, 71). Precious stones circu-

lated among merchants, jewellers, and their clients.
H. Hamerow offers two sources for understanding
the circulation of stones. On the one hand, these are
the objects themselves in the graves, i.e., artefacts
that spread over great distances through exchange,
exogamy (marriage outside one’s own community),
warfare, tributes, and other processes. Artefacts of
this quality have been traditionally studied in pro-
fessional literature for more than a century. The sec-
ond source is stores of raw or processed stones. As
yet unknown from the territory of Czech Republic,



THE STUDY OF GARNET INLAYS AND JEWELLERY TECHNIQUES ON SELECTED ORNAMENTS FROM THE MIGRATION PERIOD 303

e B

Fig. 26. Celdkovice-Zaluzi. Details of garnet inlays and their settings. 1-3 - no. 17; 4 — no. 19. Photo Z. Zlamalova Cilova.

they constitute a remarkable type of archaeological
source in Northern Europe. These stores can contain
hundreds of pieces of stone within a single context.
They are found both in settlements and in graves
(this applies to Northern Europe, albeit nearly
exclusively to England). In the case of settlements,
these are usually ‘central locations’ associated with
trade (Hamerow 2017, 74-77, fig. 3). H. Hamerow’s
working hypothesis is that these gemstones did
not circulate as freely as final jewellery products
but were under the control of high-ranking families
and their craftsmen. According to this author, these
stone stores are found close to their original entry
into the specific region (e.g., ports in SE England)
and as such, their distribution may better reflect
the trade route they travelled. The same is claimed
by J. Nicolay, who sees in the distribution of luxury
jewellery made of precious metals and exotic com-
modities (which would also include stone inlays)
the fact that masterful jewellery products were only
completed in the workshops of the elite residences,
i.e, that the stone inlays were set in them on site.
Only then did the process by which the objects were

distributed begin, undoubtedly again among other
high-ranking people (Nicolay 2014, 264—266).
However, we also encounter treasures or hoards
of individual stones in Central Europe.* An exam-
ple is the 17 pieces of stone in an otherwise robbed
grave at the Gepid burial site of Hajdiinanas-Fiirj-
Halom-d{il6 in eastern Hungary (Horvdth/Bendd
2011). The remaining graves at this cemetery are
dated to the end of the 5% ¢, which is why the afore-
mentioned and otherwise more precisely undated
grave with a hoard of stones is also dated to this
period. As for these stones, they are both flat pieces
and cabochons. Likewise, the assemblage is a com-
bination of pieces that have already been worked
and those that have not been completed. The stones,
garnets of Southeast Asian origin, were probably
originally stored in some type of sack made of or-
ganic material. In the Carpathian Basin, the authors
report several other cases of hoards of individual
stones deposited in graves (Horvith/Bendd 2011, fig.
4). Stones from grave 1 at the Langobard burial
site in Bezenye-Paprét from the 6' c. were identi-
fied as Indian almandines, whereas the origins of

2 Likewise noteworthy is a case in Northern Italy (Lombardy) of a (female) grave (T US 6) from the 7" c. at the Lodi Vecchio
cemetery with an assemblage of stone inlays, perhaps originally placed in a wooden box (Boschetti/Gratuze/Schibille 2023, 107,

108, fig. 3).
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stones from other locations remain undetermined.
Although the number of identified stones makes
up a small group, it roughly corresponds to find-
ings from the West Merovingian area (Horvdth/
Bendd 2011, 30). An interesting interpretation of
these ‘treasures’ of stone inlays in tombs comes
from ethnographic observations from India, where
small fragments from grinding waste were collected
and cleaned up so that they would not become
the subject of unauthorised trade. If someone was
buried with such an assemblage, it may mean that
they had a direct relationship to these workshops
or close contact with those who were involved in
this activity (Boschetti/Gratuze/Schibille 2023, 112).

The significant decline in red stone inlays in
Western European workshops is often attributed to
the interruption of the trade route from Southeast
Asia to the Red Sea by the military raids of the
Sasanians around AD 580 (von Freeden 2000; Ham-
erow 2017, 77-79). These stones almost completely
disappeared from jewellery products by the end of
the 7% c. There are a few exceptions that indicate
that trade with Asian garnets continued to a limited
extent. This is evidenced by a gold buckle from the
elite Avar tomb of Kunszentmiklés-Kunbabony,
which represents an example of excellent Byzantine
jewellery work (Horvdth et al. 2025, 163).

Unfortunately, we must admit to knowing almost
nothing about the routes taken by Bohemian garnets
to the cutting workshops and distribution centres
of the Mediterranean and the barbarian part of Eu-
rope. On the one hand, we know of natural deposits
of these minerals (e.g.,, Hanus/Soumar 2023), while
on the other, we can assume that they (probably
unprocessed) reached Mediterranean workshops.
We can conclude that in Bohemia, garnet grains
were collected in deluvio-fluvial sediments, where
they came through the erosion of primary rocks.
However, due to the lack of any sources, it is not yet
possible to say who participated in this collection
and further distribution. However, we can men-
tion in passing that in recent years the figure of the
Frankish merchant Samo, who lived in the first half
of the 7" ¢, has been theoretically associated with
this activity (Charvit 2023). However, this is only
an episodic event.

CONCLUSION

At this point we can summarise the knowledge
gained from the detailed examination of artefacts
and the analyses performed. It is noteworthy that
in the studied assemblage, Czech garnets are found
only on artefacts that we date back to the 5" c.
(a brooch with a bird head on a foot from Novy

Bydzov and a bird brooch from Budihostice). On
the one hand, we are adding to the list of evidence
of the use of Bohemian garnets as early as the
5% ¢, which was not known until a few years ago
based on studies of jewellery in some regions (cf.
Quast/Schiissler 2000). On the other hand, we can
show that Bohemian garnets were also used on
more common jewellery, i.e., not only on artefacts
belonging to the highest barbarian elite, such as
jewellery from Childeric’s tomb in Tournai, the
Gepid royal tomb of Apahida III, or from the
assemblage from Msec in Central Bohemia (Jifik
2023). As for the use of Czech garnets in the Novy
Bydzov brooch, they were used here as typical
spherical cabochons, which appear as decoration
on the borders of intricate and richly decorated
objects (e.g., [ifik 2023, fig. 2; 3). However, it should
be noted that the head of this brooch was decorated
with a flat stone from Sri Lanka. It was all the more
surprising to discover that the flat inlay of the eye
of the bird brooch from Budihostice was cut from
Czech garnet and not from the more common In-
dian almandine. And while this is not the only case
of such use — and not even in Bohemia (see belt fit-
ting from Kounice; Cistakova et al. 2022) —itis a less
common cut for this type of stone. Another known
case where Bohemian garnet was ground into a flat
piece is represented by the Childeric tomb from
Tournai (Calligaro/Kazanski/Périn 2023, 79).

Most of the jewellery analysed here comes from
the later phase of the Migration Period, i.e., both
stages E1 and E2. All of these later artefacts contain
Asian garnets, usually from India, less often from
Sri Lanka. However, their distribution over time
does not reveal any regularities. It also does not
matter whether the artefacts refer to the “Thuring-
ian’ manufacturing tradition or whether their origin
is sought in the Danube region. Moreover, it can be
argued that this distinction does not make much
sense in Central Europe from the point of view of
garnet inlays, because in terms of distribution it is
a single trade flow in which stones from various
natural deposits on the Indian subcontinent were
mixed somewhere in the ports of the Red Sea or,
at the latest, in workshops on the Mediterranean
coast. They probably then travelled to the barbaric
region together. This is evidenced by the finding
that if an artefact contained multiple stone inlays,
they were often of different origins (i.e., either from
India or Sri Lanka). In our assemblage, this is the
case with the Szarvas-type brooch from Planany,
the Schwechat-Pallersdorf-type S-shaped brooch
from Zehuti, and the discbrooch from Roudnice
nad Labem-Hracholusky. Other researchers from
different parts of Europe have also reached the
same conclusion (Calligaro et al. 2002; Smit et al. 2014).
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Artefacts with coloured garnet inlays represent
only a small part of the jewellery inventory from the
Migration Period in Bohemia. Because of this —and
of course also because of their undeniably attrac-
tive appearance — they are considered evidence of
the elite, which appears to be true in many cases.
For example, the bow brooch from grave 5/I from
Celékovice-ZaluZi is a truly high-quality product
from an experienced jeweller. This can be seen in
the precision of the stone inlays and the skilled
execution of the chip-carved decoration (Fig. 9). It
can be noted that the example of the inlays in the
eyes of this brooch shows that cabochons were not
always made only from Bohemian garnets. Simpler
products, such as small bird and S-shaped brooches,
can then be placed in contrast to these extraordinary
artefacts. The dislodged inlays from the Hostivice
graves allow us to see the actual working of the
stones from the side, which is no longer visible af-
ter they are set in the bed on the artefact. In many
cases, these stones are not polished on the sides,
but rather broken or chipped, a situation that has
also been observed elsewhere (Arrhenius 1985, 76;
Hamerow 2017, 77-79; Hilgner 2016, 402, 403). This
is probably evidence that in barbarian workshops
it was necessary to adjust the stones into beds in
any way possible when it was not possible to use
a sufficiently technically capable cutting workshop.
Sometimes this type of fitting was not entirely
successful, as evidenced by, e.g., belt fitting from
Kounice (Cistakova et al. 2022, 336) or some jewel-
lery from the territory of Hungary (Horvdth/Mozgai/
Bajnodczi 2019).

As with the processing of the stone inlays
themselves, significant qualitative differences can
be observed in the jewellery work applied to the
artefacts analysed here. Three basic groups were
distinguished based on the purity of the silver: an
alloy with a higher silver content (90-98.6%), an
alloy with a medium silver content (80-87.9%), and
an alloy with a lower silver content (54.3-75.5%).
A wide range of alloys were also documented:
copper, lead, tin and zinc. Brooch from Budihostice
content traces of gold. But these factors indicate the
use of recycle material. The quality of the material
used (in our case silver) was not determined by
either typological classification or territorial origin.
Production circuits cannot be defined based on the
material used. This reflects the wide use of recy-
cled material and the uneven supply of individual
workshops. Based on the studied material, it is
possible to judge the existence of workshops pro-
ducing jewellery of various quality. The existence
of various workshops, whose production was prob-
ably determined by regional demand, supply and
the qualifications of jewellers, is evidenced by the

decorative techniques and the level of processing
of stone inlays. Some products show a high level of
specialisation, represented by a combination of sev-
eral techniques: intricate chip-carving, the grind-
ing of stone inlays, gilding and niello decoration.
Other jewellery, on the other hand, has only simple
decoration. Surface treatment were observed, with
the buckle from Velké Chvalovice (Fig. 12: 2) having
unfinished surface treatment of fire gilding. In the
case of the surface of gilded objects, the question of
the absence of mercury, which was the basic com-
ponent for amalgam gilding, remains open (Tab. 2).
First of all, we can mention the gradual degradation
of mercury, and we can also consider the use of the
diffusion bonding technique. As mentioned above,
cooperation between stone cutting workshops and
regional jewellery workshops was not always estab-
lished. Garnet inlays reached jewellers in barbarian
Europe in various states of processing. There is also
alack of any standardisation of production in terms
of the use of metal materials or certain technological
processes. In contrast, there were central workshops
that focused on the production of elite jewellery in-
tended for the ruling elite of the time. Here, one can
observe the precise and targeted selection of stones,
the preparation of special cuts according to the
desired shape of the jewellery, the use of gold, and
exceptionally high-quality jewellery workmanship.
An observation that is also related to the question
of the point at which in the assignment of work to
the jeweller it was decided whether or not the piece
of jewellery would contain a stone inlay. It is unde-
niable that brooches of the same variants appear
with and without inlays. Some S-shaped and bird
brooches (see Fig. 4) can serve as examples, as can
Thuringian brooches with bird heads and, of course,
miniature plier-shaped brooches. Most likely, at
the moment of creating the wax model, the space
usually intended for the inlay was either left full (in
the case of bird or S-shaped brooch heads, the eye
was later indicated here by a circle with a central
point), or a bed for the inlay was created. It seems
as if the final decision of whether or not to use an
inlay is either a matter of customer or manufacturer
preference, or the availability of a suitable stone in-
lay. This, of course, only applies to some brooches,
not to products on which the coloured inlays play
a crucial and determining role (for example, in the
cloisonné technique). In such cases, the possession
of suitable coloured inlays was a prerequisite for
creating such jewellery.

Here we are already dealing with the actual
producers of the mentioned artefacts. It is known
from the rich literature that there were jewellers
who (often as slaves) worked directly at the courts
of rulers, i.e., a tradition that reached the courts
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of barbarian elites from the Roman milieu (Hardt
2004, 225-227). A remarkable story from the Mid-
dle Danube Region around the middle of the 5" c.
comes from The Life of Saint Severinus by Eugip-
pius (1981), who speaks of Queen Giso, the wife
of the Rugian king, who imprisoned barbarian
goldsmiths somewhere north of the Danube and
forced them to make royal jewellery for her. These
craftsmen secured their freedom by taking the
king’s young son Frederick hostage, threatening
him with death by sword, and only releasing him
after they themselves were freed (Hardt 2004, 227).
Another well-known case is that of Eligius, first the
leading goldsmith of the Frankish Kingdom under
Chlothar II and Dagobert I, later bishop of Noyon
and venerated as a saint after his death. Eligius
himself was not a slave, but at the royal court he
had a number of slaves of various origins at his
disposal in his household, from Germanic people
to provincials. Such multi-ethnic diversity could
certainly have led to the easy absorption of various
styles and techniques (Hardt 2004, 228, 229; cf. Tejral
2015, 292). 1t is still not clear whether and to what
extent jewellers operated outside the residences of
the ruling class, in the countryside, so to speak.
Knowledge of them escapes us, and perhaps they
did not even exist, if we assume that the handling
of precious metals and precious stones was the ex-
clusive domain of the elite (Hamerow 2017, 76; Nicolay
2014, 228). Certain expectations regarding the loca-
tion of such elite settlements were also presented in
the past by ‘craftsmen’s graves’, of which the closest
to Bohemia are the graves from Poysdorf in Lower
Austria and Brno-Kotlarska Street (Daim/Mehofer/
Tobias 2005), or the more distant but chronologi-
cally significant grave from Bobenheim-Roxheim
in the Rhineland (Bernhard 1999, fig. 18). However,
whether more complex judgments can be made on
the basis of these rather rare findings is a question
that remains to be answered today (cf. Jezek 2015).
Another way to discover craft centres is through
craft hoards, such as Buschberg-Steinmandl in
Lower Austria (Szameit 1997, Tejral 2015). In this
context, it is interesting that a summary of evidence
about jewellers during the Migration Period in the
Middle Danube Region was recently presented by
J. Tejral, who noted that in many cases these were
hilltop sites (Tejral 2015, map 1). In Bohemia, in this
context, it is possible to mention the discovery of
abronze model of a Taman-type brooch from Zavist
(Droberjar 2008a, 138, fig. 6: 2). However, no other
finds from the later phase of the Migration Period
are yet recorded, though we must not forget that
a significant settlement, also represented by imports

2> Abbreviation key: 1. = length; w. = width; pre = preserved.

of late Argonne terra sigillata, must be assumed here
in the first half of the 5" c. (Halama 2014). After the
mid-5* ¢, it is not yet possible to find any central
elite seat in Bohemia other than on the basis of the
concentration of richly furnished graves, and it is
clear that the current picture is grossly distorted by
the high frequency of their looting at the time. With
the current state of research, it is therefore possible
to identify only the wider area of Prague and the
region of the east-central Bohemian Elbe region,
or the Ohfe River region in Northwest Bohemia,
where archaeological finds indicate that the density
of settlement was the highest.

CATALOGUE OF FINDS®

Velké Chvalovice, Kolin District

1. Almost completely preserved bird-shaped brooch,
missing only the spring and pin, originally probably
made of iron. The brooch has the form of a stylised
bird’s body, relatively narrow and tall. The obverse is
gilded. The head is turned to the right and is almost
entirely filled with a circular red inlay representing
the eye. The slightly curved beak is somewhat raised.
The body is almond-shaped, decorated with concentric
chip-carved lines. A small trapezoidal tail is placed on
the lower edge. On the reverse are two bars, one with
a perforation for the spring axis, the other forming
the pin catch-plate, now broken. 1. 28 mm, w. 10.5 mm,
weight 2.38 g. Silver and gold. Stored in the Historical
Museum of the National Museum (Fig. 2: 8).

Tiebestovice, Nymburk District

2. Almost completely preserved bird-shaped brooch,
missing only the bar with the spring and pin. The ob-
verse is gilded. The bird’s body is elongate-oval, with
atail stylised as a trapezoid and a circular head turned
with its beak to the right. The eye consists of a cabochon
inlay of red colour with a flat top surface. The gilded
obverse is decorated with chip carving; the body is
divided by ribs (some with fine notching) arranged
in a bilaterally symmetrical oval pattern. 1. 29 mm,
w. 12.5 mm, weight 3.35 g. Silver and gold. (Fig. 2: 10).

Budihostice, Kladno District

3. Almost completely preserved bird-shaped brooch,
missing only the spring and pin. The brooch has the
form of a stylised bird’s body with its head turned to the
right. The obverse is gilded, though partly worn. The
head bears a small circular red inlay representing the
eye. The slightly curved beak is decorated with a chip-
carved groove. The head is separated from the body
by a transverse rib. The body is elongated and slightly
profiled, with a semicircular projection on the right
side, probably representing a claw. This projection is
smooth, in contrast to most of the body’s surface, which
is decorated with densely set oblique grooves. On the
narrowed lower end of the body is a smooth circular



projection representing the tail. On the reverse is the
remnant of a bar originally carrying the spring axis
or catch. 1. 36 mm, w. 14 mm, weight 3.88 g. Silver and
gold. Stored in the Historical Museum of the National
Museum (Fig. 2: 7).

Prague-Podbaba
4. Completely preserved silver brooch in the form of

a stylised bird of prey. The head, turned to the right,
is located at the foot of the brooch (on the reverse is
asolid catch), while on the spring side (originally iron,
now missing) is a trapezoidal projection representing
the tail, entirely filled with a flat red inlay. The head
is also decorated with a flat circular red stone inlay
representing the eye. The beak is markedly curved.
The left side of the brooch is rounded, representing
the back, while the right side forms the belly, adorned
with a crescent-shaped projection representing talons.
The obverse of the body is decorated with deep chip
carving forming rounded, narrow longitudinal fields,
the central one densely filled with interlocking trian-
gles separated by a zigzag rib. The obverse is gilded.
1.26.5 mm, w. 12 mm, weight 2.7 g. Silver and gold. From
disturbed graves. Stored in the Historical Museum of
the National Museum (inv. no. H1-51291; Fig. 2: 11).

Vysehotovice, Prague-East District
5. Almost completely preserved bird brooch. The large

circular head is entirely filled with a single piece of
flat dark red stone inlay, while the upward-turned
beak on the left is broken at the base. The central part
of the brooch is egg-shaped, decorated along the outer
edge with semicircular punched ornaments. The centre
bears a small circular cabochon of dark red colour. The
foot (tail) of the brooch is shaped as bifurcated flukes,
filled with a single piece of flat stone inlay. On the
reverse, a pair of bars with remains of an iron spring
is visible. The pin is broken. Above the spring there is
atransversely oriented bar with a small circular hole of
unclear function. The foot bears a small narrow catch.
1.29.5 mm, w. pre. 12.5 mm, weight 4.87 g. Stored at the
Institute of Archaeological Heritage Care of Central Bo-
hemia (inventory no. AMCR-PAS C-202109132-N00660;
Fig. 2:12).

Novy Bydzov, Hradec Kralové District
6. Small brooch with a pair of beak-shaped projections

on the sides of the headplate, each filled with flat, col-
oured inlays. A semicircular projection on the upper
edge was likewise originally filled with a flat inlay. The
bow bears three small circular red cabochon inlays. On
either side of the bow are two rows of five punched
concentric semicircles. The foot is shaped as a bird’s
head, with the neck beneath it grooved. The obverse is
gilded.1.29 mm, weight 5.5 g. Silver and gold. Stored in
the Museum of East Bohemia in Hradec Kralové (inv.
no. 96858; Fig. 2: 1).

Planany, Kolin District
7. Fragment of a Szarvas-type bow brooch, with the

obverse gilded. Preserved is only the headplate, ap-
proximately semicircular, with the central field pointed
upwards in a triangular shape. Three fields on the
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headplate hold flat red inlays. At the lower edge of the
lateral sides is an open area filled with a chip-carved
bar. Of the relatively wide bow, only the upper part of
the arch is preserved, richly decorated on the obverse.
Along the longitudinal axis runs a rib decorated with
opposed punched triangles filled with niello, while
the sides of the bow are adorned with larger triangu-
lar punched motifs. On the reverse of the headplate
two bars are preserved, between which the axis of
the spring survives intact, though without the spring.
L. pre. 16 mm, w. 16 mm, weight 2.43 g. Silver and gold.
Stored at the Institute of Archaeological Heritage Care
of Central Bohemia (Fig. 2: 2).

Hostivice-Palouky, Prague-West District

8.

Fragment of an S-shaped brooch comprising one piece
of the head with a sleeve containing a circular flat red
inlay, and one piece of the neck-arch with clearly visible
chip-carved decoration of parallel longitudinal ribs.
On the reverse of this neck fragment is the remnant
of a thin catch-plate bar. The obverse is gilded. Head
fragment 8 x 5 mm, weight 0.205 g. Neck fragment 12.5 x
8.5 mm, weight 0.321 g. Silver and gold. Grave H1762.
Stored in the Central Bohemian Museum in Roztoky
(inv. no. 15911; Fig. 2: 4).

Hostivice-Palouky, Prague-West District

9.

Almost completely preserved S-shaped brooch with
dextrally coiled heads. The body is decorated on the
obverse with simple transverse chip carving and gild-
ing. The heads bear large eyes once filled with flat red
inlays; one head is heavily damaged and the inlay was
found loose, while the other was intact but its inlay,
though preserved during excavation, fell out during
conservation and was not replaced. Notably, at the bot-
tom of the socket a concentric ring forms an eye-socket
that would have shone through the inlay when lit at an
angle. The beaks are closed and curved. The reverse
is heavily covered in corrosion from iron, obscuring
the pin and spring, which were probably iron. I. pre.
23 mm, w. 14 mm, weight 2.094 g. Silver, gold, and iron.
Grave H1932. Stored in the Central Bohemian Museum
in Roztoky (inv. no. 13589; Fig. 2: 3).

Dolni Kamenice, Kladno District

10. Almost completely preserved S-shaped brooch, missing

only the broken spring, pin, and catch. The obverse is
gilded. The relatively small bird heads face right, each
with a circular flat red inlay, one of which is missing.
The beaks curve rightwards and downwards, creating
a circular perforation between beak and body. The
central part of the brooch is an arched torso divided
into three fields, each filled with parallel chip-carved
grooves. On the reverse, only the remnant of a bar for
the spring axis is preserved. 1. 26 mm, w. 11.5 mm,
weight 2.06 g. Silver and gold. Stored in the Historical
Museum of the National Museum (acc. no. 10297; Fig.
2:5).

Zehuii, Kolin District
11. Almost completely preserved S-shaped brooch, missing

only the spring and pin (probably iron, as indicated
by reddish imprints on the reverse). A fragmentary
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axis survives in one of the two bars on the reverse; the
catch-plate is broken from the bar. The obverse forms
conjoined bird heads, dextrally oriented. There are five
flat inlays: one circular for each eye, one triangular at
the back of each head, and one rectangular to trap-
ezoidal in the centre of the brooch. Remaining fields
are decorated with chip carved parallel lines with the
so-called dental ornament ‘Zahnschnitt ornament’.
The plate is broken in two places, each between a bird
head and the central field. 1. 28 mm, w. 20.5 mm, weight
5.32 g. Silver and gold. Stored in the Historical Museum
of the National Museum (Fig. 2: 6).

Trebestovice, Nymburk District

12. Small plier-shapedbrooch with a closed headplate
pierced by two small circular holes. The bow is small,
arched, D-shaped in section. The foot is extended into
acircular terminal set with a single flat red stone inlay.
On the reverse, a shortiron spring is preserved without
the broken pin, and a small catch. The obverse retains
traces of gilding. 1. 25.5 mm, w. 13.5 mm, weight 2.38 g.
Silver and gold (Fig. 2: 15).

Slotava, Nymburk District

13. Brooch foot made of thin casting, ending in a circular
expansion with a circular flat red inlay. The middle
section of the foot is densely transversely grooved; the
opposite end is broken from a slightly widening central
section decorated with longitudinal grooves. Reverse
with a short catch. 1. pre. 25.5 mm, w. 9.5 mm, weight
2.8 g. Silver and gold. Stored in the Historical Museum
of the National Museum (inv. no. H1-429836; Fig. 2: 14).

Hostivice-Palouky, Prague-West District

14. Completely preserved plier-shaped bow brooch with
atrapezoidal foot. The headplate is shaped in the classic
double-pliermotif. The obverse is chip-carved, follow-
ing the outline of the headplate. The bow is fairly short,
somewhat flattened on top, decorated with short paral-
lel grooves, and heavily damaged in this area. The foot
is prominent, trapezoidal with slightly convex sides;
its lower part is cut into two rounded lobes forming
aswallowtail. Each lobe bears a circular dark red stone
inlay. The obverse of the foot is decorated with a zigzag
interlace chip-carving. The entire obverse is gilded. On
the reverse, a double bar for the spring axis survives; the
spring is iron, producing heavy corrosion in this area.
Theiron pinisintact. . 45 mm, w. 16.5 mm. Silver, gold,
and iron. Grave H1905. Stored in the Central Bohemian
Museum in Roztoky (inv. no. 14371; Fig. 5: 3).

Lochenice, Hradec Kralové District

15. Completely preserved silver brooch with a headplate
shaped as two upward-turned bird heads resting
against a central bar with an expanded terminal. The
obverse of the headplate is chip-carved; the birds’ eyes
are inlaid with circular dark red stones. Between the
beaks and the central bar are two circular perforations.
The bow is short and broad, with five longitudinal ribs,
the central rib wider and decorated with two rows of
punched triangles filled with niello. The longer foot is
transversely grooved and ends in an animal head. On
the reverse, a plate for the spring with remains of an

iron coil and a narrow catch are preserved. . 58 mm,
w. 24 mm. Stored in the Museum of East Bohemia in
Hradec Kralové (inv. no. 24/77-6; Fig. 5: 2).

Prague-Podbaba
16. Almost completely preserved silver brooch with a head-

plate formed as laterally turned bird heads with beaks
touching stylised talons; triangular perforations mark
the point of contact. This interpretation is supported
by small circular flat red stone inlays at the birds” eyes.
The obverse is in high relief with chip-carving into
narrow opposed fields. The foot is shaped as an animal
head with a straight-cut snout, almond-shaped eyes
in relief, and a longitudinal dorsal ridge. Behind the
head, the lower bow section is divided by transverse
ribs, merging into an arch with a raised longitudinal rib
decorated along its length with a double line of small
punched dots filled with niello for contrast. The bow
has accentuated edges, otherwise smooth, merging into
the ornate headplate. On the reverse, two lugs for the
spring axis and a plain short catch survive. Spring and
pin are missing, likely iron. I. 48 mm, w. 25.5 mm, weight
10 g. Silver and gold. Stored in the Historical Museum
of the National Museum (inv. no. H1-51164; Fig. 5: 1).

Zaluzi near Celakovice, Prague-East District
17. Completely preserved large silver brooch with silver

self-coiled spring (5 + 5 turns) and pin mounted on
an iron axis. The obverse is almost entirely gilded
except for selected raised fields for contrast. The foot
is a large animal head, with a flat peltoid projection
on the snout set with a flat red stone inlay. The head
has prominent eyes with red cabochon inlays, as well
as sculpted brows and a longitudinal nasal ridge. The
head merges into a semicircular-section bow with
a central longitudinal rib set with a rectangular flat red
stone near the lower end. The rib is decorated in the
convex part of the bow with two longitudinal rows of
opposed triangles, now poorly preserved but originally
niello-filled. The bow sides are richly decorated with
deep chip-carved S- and spiral motifs. The bow merges
into a semicircular headplate with raised silver edges,
the inner gilded surface decorated with a bilaterally
symmetrical spiral motif in chip-carving. Along the
outer edge of the headplate are five conical knobs with
transverse, finely notched ribs, ending in plain rounded
heads left silver or polished to silver. On each side of
the headplate one knob (second from bottom) is miss-
ing; it is unclear whether this was intentional or due
to loss in use. Small round holes pierce the rim where
these knobs should have been. It is possible that after
one knob fell out, the user removed the opposite one for
symmetry. The reverse shows the knobs were soldered
or brazed in place. The reverse also shows the foot, bow,
and headplate are hollow. At the junction of bow and
foot is a short solid catch, intact. 1. 86.5 mm, w. 51 mm,
weight 55 g. Silver and gold. Grave 5/1. Stored in the
Historical Museum of the National Museum (inv. no.
H1-43432; Fig. 5: 4).

Roudnice nad Labem-Hracholusky, Litomeéfice District

18. Almost completely preserved silver disc brooch.

The obverse is raised compared to the rim (forming
a collar) and divided by radial partitions into five
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peripheral fields in the form of circular segments and
a central circular field, all inlaid cloisonné-style with
flat red stones. On the reverse are remnants of bro-
ken bars for the catch and spring. Diameter 16.5 mm,
weight 2.68 g. Silver and gold. Stored in the Historical
Museum of the National Museum (inv. no. H1-224026;
Fig. 5: 5).

Zaluzi near Celakovice, Prague-East District

19. Small silver kidney-shaped fitting, probably originally
a pendant, now with the suspension loop broken. The
central part of the obverse is raised and divided into
three vertically separated fields; the two outer fields
are inlaid with flat red stones, the central field with
a matte dark-brown stone, evidently of a different ma-
terial. Reverse flat. I. 10 mm, w. 12 mm, weight 0.93 g.
Silver. Stored in the Historical Museum of the National
Museum (inv. no. H1-43486; Fig. 5: 7).

Dolni Kamenice, Kladno District

20. Completely preserved thick buckle pin, missing only
the hook for attachment to the buckle axis. The pin has
arectangular expanded base with two rectangular red
inlays. After a slight constriction, a broader pin extends,
curving beak-like at the end. The upper surface of the
pin is distinctly and evenly convex. 1. 25.5 mm, w.
12 mm, weight 5.39 g. Silver. Stored in the Historical
Museum of the National Museum (acc. no. 10-10375;
Fig. 5: 6).

Hostivice-Palouky, Prague-West District

21. Loose peltoid-shaped flat stone inlay, purple-red in
colour. 8 x 6.5 mm, thickness 2 mm, weight 0.46 g.
Grave H1951. Stored in the Central Bohemian Museum
in Roztoky (inv. no. 15284; Fig. 23: 5, 6).

Hostivice-Palouky, Prague-West District

22. Circular flat red stone inlay, still partly set in a small
fragment of metal mount. 3.5 x 4 mm, thickness
1.25 mm, weight 0.055 g. Grave H1762. Stored in the
Central Bohemian Museum in Roztoky (inv. no. 14671;
Fig.24:1, 2).

Hostivice-Palouky, Prague-West District

23. Loose circular flat red stone inlay. 2.5 x 2.75 mm, thick-
ness 0.25 mm, weight 0.017 g. Grave H1946. Stored in
the Central Bohemian Museum in Roztoky (inv. no.
13347; Fig. 24: 3, 4).

Velké Chvalovice, Kolin District

24. Fragment of a small bird brooch, consisting of a small
circular head almost entirely filled with an eye of flat
red inlay. From the head extends an upward-curving
raptor’s beak to the right. The body is narrow and oval;
the lower part is broken, but most of the chip-carved
decoration on the obverse is preserved, consisting of
an almond-shaped central field divided crosswise
into four smaller fields. The obverse was gilded. On
the reverse, the remnant of a catch is visible. 1. prel
19.5 mm, w. pre. 12 mm, weight 1.47 g. Silver and gold
(Fig. 2: 9).

Repov, Mlada Boleslav District

25. Small rectangular fragment with flat red inlay, joined
to anarrower neck of rectangular section, now broken.
The obverse bears traces of gilding. On the reverse is
a trace of a small bar, perhaps a catch or loop for at-
tachment to a buckle frame. Possibly the foot (bird?)
of a brooch, or the base of a buckle pin. L. pre. 9 mm,
w. 10 mm, weight 1.75 g. Silver and gold. Stored in the
Museum of Mlada Boleslav (Fig. 2: 13).
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Studie granatovych intarzii a Sperkafskych technik na vybranych ozdobach
z obdobi stéhovani naroda v Cechach

Zdendék Bene§ — Viktoria Cistakova — Zuzana Zldmalova Cilova -
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Sarka Msallamova - Ladislav Lapéak — David Danécek

SOUHRN

Vyzkum $perkii z doby stéhovani narodt v Cechach, ze-
jména téch s granatovymi vlozkami, predstavuje vyznam-
ny prispévek k poznani materialni kultury elit 5. a 6. stoleti.
Tyto artefakty, Casto zdobené technikou cloisonné, jsou nejen
dtikazem estetického vkusu a technologické zruc¢nosti teh-
dejsich femeslnikd, ale predevsim hmotnym svédectvim
o nadregionalnich kontaktech a dalkovém obchodu. Ob-
jevuji se v kontextu elitnich hrobti i sidlist, kde signalizuji
pritomnost socidlné vysoce postavenych jedincti (Quast/
Schiissler 2000, 75, 76; Tejral 2015, 292).

Cilem predlozené studie je publikace novych nélezt
s granatovymi vlozkami, prevazné ze stiednich Cech,
a predevsim analyza ptivodu téchto kamenti v kombinaci
s priizkumem vyrobnich a vyzdobnych technik. Zkou-
many soubor zahrnuje nalezy z pohtebist, pfedevsim
z Celakovic-Zaluzi, Hostivic-Paloukti a Prahy-Podbaby.
Vyznamnou slozku souboru pfedstavuji nové ziskané
artefakty ze sidlistnich lokalit ze stfedoceského Polabi.
Prestoze soubor neni zcela vycerpavajici, co se znamych
nalezti z tizemi Cech tyce, pfedstavuje dosud nejrozséh-
lejsi analyzovany celek tohoto typu v Cechach a umoziuje
sledovat zapojeni mistnich elit do nadregionalnich obchod-
nich a kulturnich siti.

Typologicko-chronologicka analyza
Spona s ptaci hlavickou na patce

Spona se vyznacuje bohatou vyzdobou: zobakovitymi
vybézky nahlavici s plochymi granatovymi inkrustacemi,
kabosony na luciku i patce v podobé ptaci hlavy se zlab-
kovanym krkem a kolkovanou vyzdobou ze soustfednych
polokruhti.

Primé analogie ve stfedni Evropé nejsou znamy, avsak
jednotlivé motivy lze srovnat s podunajskymi sponami
a pfezkami typu M0zs, stejné jako s vyzdobou pochev
mecu z Karpatské kotliny, datovanych do stupntt D2-D3
(Nagy 2002; Tejral 2007; 2008). Tvar hlavice spony zaroven
piipomina spony typu Szarvas, odvozované od cikado-
vitych spon stfedodunajského okruhu. Spona z Nového
Bydzova tak pravdépodobné predstavuje luxusni variantu
cikadovité spony, vzniklou ve stfedodunajské oblasti ve
2. poloviné 5. stoleti.

Spona typu Szarvas

Nové dokumentovany zlomek spony typu Szarvas z Pla-
nan se pripojuje k omezenému souboru téchto artefaktti

znamych z celé Evropy (T6th 2019). Spony typu Szarvas
jsou drobné ozdoby, pravdépodobné nosené Zzenami v paru,
a jsou jen odhadem (nebot zddny znamy exemplar nepo-
chazi z dobfe datovatelného kontextu) datovany do zave-
recnych desetileti 5. stoleti, pfipadné na pfelom 6. stoleti.
Jejich ptivod byl dfive spojovan s durynskym prostiedim,
avSak soucasny vyzkum je interpretuje spise jako produkt
podunajské oblasti, ovlivnény cikadovitymi sponami
a polychromnim stylem. Fragment z Plafian vykazuje mi-
mortadnou stylistickou shodu s nélezem z dolnorakouského
Bernhardsthalu, coz naznacuje spolecny vyrobni okruh,
piipadné pfimou vazbu na stejnou dilnu.

Esovité spony

Esovité spony patii k nejbéznéjsim spinadltim na po-
htebistich severné od stfedniho Dunaje v mladsi fazi doby
stéhovani ndrodi. Byly soucasti Zenského kroje a obvykle
se nosily v paru. Z médy vychazeji ve druhé poloviné
6. stoleti spolu se zanikem kroje tvofeného ¢tyfmi spo-
nami. V analyzovaném souboru jsou zastoupeny ¢tyfmi
exemplafi s granatovymi vlozkami, z nichz dvé pochazeji
z pohftebisté z Hostivic-Paloukt. Prvni hostivickd spona
predstavuje variantu Stoien (Losert/Pleterski 2003). Jedna se
o varianty (kromé varianty Stolen sem patfijesté varianta
Zaluzi), které jsou povazovany za nejstarsi typy esovitych
spon, vzniklé v labskogermdanském prostfedi stfedni
Evropy a datované do stupné E1, s pfesahem do prvni po-
loviny 6. stoleti. Ploché barevné vlozky v ocich jsou u nich
vzacnéjsi. Druhy hostivicky exemplat 1ze pravdépodobné
zatadit k typu Poysdorf (Daim/Mehofer/Tobias 2005; Werner
1962), ktery je vyvojoveé mladsi, typicky vyraznéjsim esovi-
tym tvarem a bohatsi vyzdobou. U tohoto typu je vyskyt
granatovych vlozek Castéjsi, coz miize souviset s postupné
lepsi dostupnosti kamenné suroviny ve stfedodunajské
oblasti. Dalsi esovitd spona z Dolni Kamenice pfedsta-
vuje patrné alamansky derivat varianty Stoflen, zatimco
exempléF ze Zehuné nalezi k pozdnimu okruhu spon typu
Schwechat-Pallersdorf (Droberjar 2013b), které 1ze oznacit
za sttedodunajské vyrobky. Tento nélez patii k nejmladsim
dokladtm kultury doby stéhovani narodii v Cechach ve
stupni E2, resp. druhé tfetiny 6. stoleti.

Ptaci spony

Ptaci spony, podobné jako spony esovité, predstavuji
drobna spinadla Zenského kroje, obvykle nosena v paru
spolu s dalsim parem vétsich spon. Jsou typickym prvkem
zenského odévu v zdpadni ¢asti merovejského okruhu,
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zatimco u vychodogermanskych etnik doby stéhovani
narodt se objevuji jen vyjimecné.

Knejstarsim exemplartm patii spona z Budihostic, ktera
se vyznacuje jednoduchou ryhovanou vyzdobou bez plné
rozvinutého vrubofezového ornamentu. Nejblizsi analogie
nachazi na pohfebisti Basel-Kleinhiiningen ve Svycarsku
datované pred pfelom 5. a 6. stoleti, pravdépodobné jiz
do let 470/480 (Giesler-Miiller 1992). Tyto rané ptaci spony
jsou soustfedény pfedevsim v zapadni Evrope vyskyty ve
vychodnéjsich oblastech, véetné Cech, jsou spise ojedinélé
(Losert/Pleterski 2003). Spona z Budihostic tak odrazi kon-
takty mezi hornorynskou oblasti, Podunajim a Cechami
v zavéru 5. stoleti. T¥i ptaci spony z Velkych Chvalovic
a Tfebestovic tvofi kompaktni skupinu s mandlovitym
télem, vyzdobou vrubofezu a malou hlavou s vyraznym
okem s inkrustaci maji nejbliZe ke spondm Thiry 330 (Thiry
1939). Pfes drobné rozdily v detailech vyzdoby pfedstavuji
nejspise lokalni variantu, soustfedénou ve vychodni ¢asti
stfednich Cech. Na zakladé téchto nalezi 1ze vymezit
mistni vyrobni okruh, oznacovany jako typ Tatce, ktery
doklada existenci regionalni produkce ptacich spon.

Dalsi exemplaf spony z Prahy-Podbaby kombinuje vru-
bofezovou vyzdobu s barevnymi vlozkami a je datovan
do stupné E2, tedy do prvni poloviny 6. stoleti (Droberjar
2008b). Zcela vyjimecny je nalez z Vysehorovic s rozmérnymi
plochymi vlozkami a centralnim kaboSonem, ktery spojuje
starsiimladsirysy alzejej pouze ramcové zafadit do stupniti
E1-E2. Celkové ptaci spony dokladaji nejen dlouhodoby
vyvoj formy a vyzdoby, ale také vyznam Cech jako aktivni
soucasti vychodomerovejského kulturniho okruhu.

Miniaturni spony

Fragment spony ze Slotavy Ize na zakladé kratké, pii¢né
zebrované patky s kruhovym zakoncenim a granatovou
vlozkou zafadit do okruhu pozdnich miniaturnich spon
pribuznych typu Weimar/Arcy-Sainte-Restitue (Koch 1998).
Tyto spony jsou typické predevsim pro stfedni Némecko,
ale jsou doloZeny i v zdpadomerovejskeé oblasti, v hornim
a sttednim Podunaji a v Cechach. Jejich hlavni rozsifeni
spada do pozdniho 5. stoleti (stupen E1), s pokracovanim do
prvni poloviny 6. stoleti. Spona z Trebestovic predstavuje
durynskou miniaturni klestovitou sponu typu Rathewi-
tz-Burlandingen (Bemmann 2008; Gall 2008; Tejral 2005).
Analogické nalezy jsou zndmy ze stfedniho Némecka,
Bavorska i Cech a jsou obecné datovany do stupné El,
priblizné do let 480-510/520.

Durynské lucikovité spony s ptacimi hlavickami

Spony z Prahy-Podbaby a Lochenic jsou pfiklady
zenského Sperku s polychromni vyzdobou typického pro
durynsko-alamansky prostor mladsi faze doby stéhovani
narodii (Koch 1998; Schmidt 1961). Ceské exemplate se typo—
logicky nejvice blizi naleztim ze stfedniho Némecka, coz
doklada intenzivni kulturni vazby Cech na tento prostor
(Bemmann 2008). Tyto spony 1ze na zakladé typologickych
znak dle A. Kocha fadit do dvou skupin, které obé patfti
1. poloviné 6. stoleti.

Durynské klestovité spony

Samostatnou a vyraznou skupinu predstavuji klesto-
vité spony s lichobéZnikovitou patkou, zastoupené dosud

nepublikovanym nélezem z Hostivic-Paloukt. Tento typ
se vyznacuje bohatou vrubofezovou vyzdobou, motivem
cikcakového pletence a zakoncenim patky v podobé ,vlas-
tovciho ocasu” s granatovymi vlozkami. Tyto spony jsou
rozsifeny ve stfednim Némecku i v okrajovych zoénach
vychodomerovejského okruhu ajsou datovany do prelomu
5. a 6. stoleti az do stupné E2 (Hansen 2004; Koch 1998).

Spona typu Varpalota-Udine-Celakovice

Obloukovita spona z hrobu 5/ v Celakovicich-Zaluzi
patii k nejmlad$im dokladiim doby stéhovani narodi v Ce-
chéch. Jde o Sperk mimoradné vysoké Sperkafské tirovné,
uloZeny do hrobu téméf nepouzity. Nejbliz$i analogie
predstavuji spony z Udine a Varpaloty (Tejral 2002; Werner
1962), s nimiz sdili vyzdobu reliéfnimi aponky, obdélnou
kamennou inkrustaci i zoomorfni patku. Na zakladé téchto
shod byl vymezen typ Varpalota -Udine-Celékovice (Dro-
berjar 2008a). Vyrobky jsou povazovany za severodunajsky
produkt s vazbami na severni Italii a datovadny do mladsi
faze stupné E2.

Destickova spona

Destickova spona z Roudnice nad Labem-Hracholusk
naleZzi ke skupiné drobnych merovejskych spon s jednim
centralnim a dal$imi perifernimi segmenty (Hansen 2004;
Martin 1995). Tyto spony jsou typické pro Zenské hroby za-
padomerovejského prostiedi, avsak ojedinéle se vyskytuji
i v Panonii (Béna/Horvdth 2009). Vyvojové souviseji s mo-
dou miniaturnich spon a jejich datovani spada do prvni
poloviny 6. stoleti, konkrétné do dunajského stupné E2.

Trn pfezky s granatovou inkrustaci

Nové nalezeny trn pfezky z Dolni Kamenice ma pfimé
analogie v Sirokém prostoru Evropy a nalezi k rané mero-
vejskému okruhu. Tyto pfedméty jsou spojovany s boha-
tymi hroby a vznikaly jiz kolem poloviny 5. stoleti a bézné
jsou i ve 2. poloviné tohoto stoleti (Tejral 2015).

Ledvinovity pfivések

Ledvinovity ptivések z Celakovic-Zaluzi ma nékolik
analogii ve zlatych a st¥fbrnych $percich z tizemi Cech
a tvarové je pfibuzny lunicovitym zavéskiim se zna¢nym
chronologickym a geografickym rozsitenim (Danécek/
Koreny/Perlik 2017). Tyto ptivésky Ize datovat od poloviny
5. do prvni tfetiny 6. stoleti.

Archeometricky prizkum

Archeometricky prazkum artefaktii byl proveden za vyu-
ziti metod nedestruktivni rentgenové fluorescence (XRF)
a skenovaci elektronové mikroskopie s detektorem typu EDS
(SEM/EDS). Tyto metody umoznily pfesné urceni chemické-
ho sloZeni granatovych vlozek, aniz by doslo k poSkozeni
cennych artefaktd.

V rdmci studie bylo analyzovano 51 granat(i a jedna
vlozka z Celdkovic-ZaluZi, identifikovana jako apatit.
Hodnoceni granatti z doby stéhovani narodd vychazi pre-
devsim z jejich chemického sloZeni, zejména obsahu CaO,
MgO, FeO a MnO. Na tomto zakladé jsou rozliSovany typy
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I-V, piipadné klastry A-I. Tyto skupiny lze spojit s kon-
krétnimi geologickymi oblastmi ptivodu. Nejvyssi obsah
MgO vykazuji chromem bohaté pyropy klastru E (typ V),
jejichz ptivod je kladen do oblasti Cech. Tyto granaty byly
identifikovany na sponach z Budihostic a Nového Bydzova.
Dalsi vyznamnou skupinu tvofi chemicky heterogenni
klastr H v rdmci skupiny X, charakterizovany zvysenym
obsahem MgO a CaO. Tyto granaty jsou spojovany pfe-
devsim s lozisky na Sri Lance. Pocetné silné zastoupen je
klastr B, tvofeny almandiny chudymi na mangan, s vyso-
kym obsahem FeO. Jejich ptivod je kladen do severni Indie
atvofinejbéznéjsi typ granati v merovejském obdobi. Kro-
mé toho se v souboru vyskytuji granaty klastru A, jejichz
provenience ztistava dosud nejasna. Jednotlivé Sperky casto
kombinuji granaty rtiznych skupin, coz svéd¢i o absenci ci-
leného vybéru a vyuzivani aktualné dostupného materialu.

Technologie vyroby sperki, Sperkaiské techniky
a pruzkum pouzitych kovu

Technologie vyroby Sperkii s granatovymi vloZkami v ob-
dobi stéhovani narodd predstavuje fascinujici kapitolu ne-
jen archeologického vyzkumu, ale i d&jin femesel a uméni.
Tyto Sperky, casto charakterizované vysoce sofistikovanou
vyzdobou v technice cloisonné, svédci o vynikajici femesIné
zrucnosti tehdejsich Sperkafti a odrazeji zaroven estetické
i symbolické hodnoty spolecnosti té doby. Studium jejich
vyroby vyzaduje kombinaci archeologickych, technologic-
kych a materidlovych analyz, které umoznuji rekonstruovat
jednotlivé faze produkce od ziskani surovin az po finalni
produkt.

Nejznaméjsi vyzdobnou technikou bylo cloisonné, tedy
osazovani barevnych kamennych vloZek, nejcastéji grana-
tt, dojemnych kovovych pfihradek vytvorenych z tenkych
zlatych nebo stfibrnych paskii. Jen nékolik predmétt ze
studovaného souboru lze zafadit k této technice, konkrét-
né kruhovou sponu z Roudnice nad Labem-Hracholusk
aptivések z Celdkovic-Zaluzi. V Cechéch se viak nejcastéji
setkdvdme s technikou champlevé, kdy jsou barevné vlozky
zasazeny do ltzek, jez byla bud pfimo odlité, nebo vyryté
do kovového podkladu (Horvdth 2012, 215, 224). Fragment
spony z Planan a fragment piezky z Dolni Kamenice 1ze
spojit s pokrocilejsi technikou spojeného champlevé (viz
Horvdth 2013, obr. 4).

Analyzy (SEM/EDS, doplnéné XRF pro detekci Hg) uka-
zuji tfi skupiny stiibrnych slitin podle obsahu Ag: vysoky
(cca 90-98,6 %), stredni (80—-87,9 %) a nizky (54,3-75,5 %).
Legovani zahrnuje méd, olovo, cin i zinek v rtznych
kombinacich; pfitomnost zlata mize odrazet recyklaci
zlaceného sttibra. Ke konci 4. stoleti patrné rostl vyznam
recyklace a zlatnici nepouzivali jednotné ,receptury”.
Amalgamové zlaceni pracuje se smési Au-Hg nanesenou
na povrch a nasledné zahfatou nad bod varu rtuti, kterd
se odpafi a zlistane zlata vrstva; jeji kvalita se lisi podle
nasledné povrchové tpravy. Ne vzdy je rtut zachytitelna
(mohla se vylouhovat), pfipadné mohly byt pouzity i jiné
postupy, napt. difuzni spojovani zlaté folie se stiibrnym
podkladem. Niello je dalsi vyzdobna technika, jez byla
béZzné uzivana na Spercich z 5.-6. stoleti n. 1. Jedna se
o tmavy sulfid stfibra a doplnény o méd a ve stfedovéku
i o olovo (Ag,S, Cu.,S, pfipadné PbS), jenz mél zvyraznit
rytou vyzdobu na svétlém stiibrném podkladu.

Pod kameny se uzivaly podkladové félie ze slitiny zlata,
¢asto razené vzory (nejcastéji miizkovy vzor a jeho variace,
pripadné krouzek a bod). Nejde jen o dekor: vzor vyrazné
ovliviiuje vyslednou barevnost vlozek. Folie se vyrabély
extrémné tenké a zdobily se pomoci matric (kovovych ¢i
keramickych). Variabilita vzorti i ryzosti naznacuje spise
sit regiondlnich dilen a pfenos vzorti (véetné putujicich
femeslnikt) nez centralni dilny.

Granaty a dalsi kameny jsou opracovany hlavné jako
ploché desticky (tzv. table-cut) nebo malé kabosony. Kvalita
opracovani hran se lisi: vedle peclivé brousenych kament
se objevuji kusy s nekvalitné Stipanymi hranami, coz lze
vysvétlit sekundarnimi tpravami importovanych polo-
tovarfi v lokdlnich dilndch s omezenym technologickym
zazemim. Na jednom Sperku se mohou kombinovat ka-
meny rtizné kvality, coz svédci o proménlivé dostupnosti
materidlu i rozdilné trovni dilenské praxe.

Pavod granati a organizace obchodu

Znacné rozsifeni polychromniho stylu v Evropé v dobé
stéhovani narodd predpoklada existenci dobfe organi-
zovanych obchodnich a distribuc¢nich siti, zajistujicich
pfisun kament, pfedevsim Cervenych granatd. Starsi
vyzkum vychdzel z pfedpokladu, Ze vétSina granatu
pochézela z indického subkontinentu (Quast/Schiissler
2000), avsak moderni archeometrické analyzy prokazaly
mnohem komplexnéjsi situaci. Vedle almandind z Indie
(zejména z oblasti Radzasthanu) a ze Sri Lanky byly
v evropskych Spercich jiz od 5. stoleti vyuzivany také
pyropy ceského ptvodu. Almandiny byly do Evropy
dopravovany predevsim prostfednictvim dalkovych
tras vedoucich pfes Rudé moie a Stredomoii, jejichz
fungovani bylo zavislé na monzunovych cyklech (Gilg/
Gast/Calligaro 2010; Seland 2017). Klicovou roli v tomto
systému sehravala stfedomoiska piistavni centra a izemi
kontrolovand Byzantskou ¥i8i, kterd disponovala nejen
obchodnimi kontakty, ale i specializovanymi dilnami
schopnymi kameny brousit a pfipravovat pro Sperkat-
ské vyuziti. Archeologické doklady dilen na zpracovani
granati jsou znamy z Egypta, Italie i dalSich ¢asti Stie-
domofti (Boschetti/Gratuze/Schibille 2023; Rifa-Abou EI Nil/
Calligaro 2020).

Ceské granaty piedstavuji v tomto kontextu specificky
fenomén. Jejich vyuziti v elitnich Spercich 5. stoleti dokla-
dé, ze Cechy nebyly pouze pasivnim p¥fjemcem luxusni-
ho zbozi, ale aktivné se zapojovaly do nadregionalnich
vymeénnych siti. Granatova zrna byla pravdépodobné
ziskavana ze sekundarnich deluvio-fluvidlnich sedimentt
(Hanus/Soumar 2023) a nasledné — zfejmé v surovém nebo
jen minimdalné opracovaném stavu — sméfovala do speci-
alizovanych dilen mimo region. O konkrétni organizaci
sbéru a distribuce vSak nemame pfimé prameny.

Sperky s granatovymi vlozkami byly v barbarském
prostiedi vysadou elit a jejich distribuce probihala v rdm-
ci dard, alianci, snatkt ¢i politickych vztaht. Depoty
jednotlivych kamenti v hrobech naznacuji kontrolu této
suroviny tizkymi spolecenskymi skupinami. Casteény
ustup granatovych vlozek na konci 6. stoleti souvisi s na-
rusenim dalkového obchodu i se zménou mocenskych
struktur ve stfedni Evropé, coz se vyrazné projevilo
i v ¢eském prostredi.



318 ZDENEK BENESET AL.

Zavér

Pfedlozena studie umoznila na zdkladé detailniho
typologického, technologického a archeometrického
rozboru shrnout nékolik zasadnich poznatkt k uzivani
kamennych vloZek, zejména granati, v dobé stéhovani
narodtt v Cechéch. Zasadnim zjiténim je skute¢nost,
Ze Ceské granaty se ve zkoumaném souboru objevuji
vyhradné na artefaktech datovanych do 5. stoleti. Kon-
krétné se jedna o ptaci sponu z Budihostic a o sponu
s ptaci hlavou na patce z Nového Bydzova. Tyto nédlezy
pocatku 21. stoleti se vyuzivani ¢eskych granatt v takto
raném obdobi povaZzovalo za vyjimecné nebo dokonce
nepravdépodobné.

Soucasné se ukazuje, Ze ¢eské granaty nebyly vyhraze-

Vv

vvvvvv

poznatek vyznamné relativizuje dosavadni predstavy
o striktnim oddéleni , kralovského” a ,neelitniho” uzivani
lokalnich surovin. Z hlediska technologie je pozoruhod-
né zejména pouziti ceského granatu ve formé ploché
inkrustace na ptaci sponé z Budihostic, nebot tento typ
brusné tpravy je u pyropti méné obvykly nez u indickych
almandint.

doby stéhovani narodt (stupné E1 a E2) obsahuje vy-
hradné asijské almandiny, pfedevsim indického ptivodu,
méné casto ze Sri Lanky. Je pfitom zfejmé, Ze jejich vyskyt
nelze spojovat s konkrétni regionalni vyrobni tradici ani
s ur¢itym typem Sperku. Z hlediska distribuce granatt
ve stfedni Evropé se tedy nejedna o paralelni obchodni
toky, nybrz o jediny, vysoce propojeny systém, v némz se

Obr. 1. Lokality zminéné v textu. 1 — Novy BydZzov; 2 -
Planany; 3 — Hostivice; 4 — Dolni Kamenice; 5 — Zehuti;
6 — Budihostice; 7 — Velké Chvalovice; 8 — Trebestovice;
9 — Praha-Podbaba; 10 — Vysehotovice; 11 — Repov; 12 -
Slotava; 13 — Lochenice; 14 — Celdkovice-Z&luz; 15 -
Roudnice nad Labem-Hracholusky. Grafika J. Soucek.

Obr. 2. 1-Novy BydzZov (€. 6); 2 - Plafiany (¢. 7); 3 — Hosti-
vice-Palouky (€. 9); 4 — Hostivice-Palouky (¢. 8); 5—Dolni
Kamenice (€. 10); 6 — Zehuii (¢. 11); 7 — Budihostice (€. 3);
8 — Velké Chvalovice (C. 1); 9 — Velké Chvalovice (C. 24);
10 — Trebestovice (. 2); 11 — Praha-Podbaba (¢. 4); 12 —
Vysehorovice (€. 5); 13— Iv{epov (¢.25); 14— Slotava (&. 13);
15 — Ttebestovice (&. 12). Kresby M. Cerny, 1. Vajglova
a A. Waldhauserova, foto J. Soucek, 6 podle Droberjar
2013b.

Obr. 3. Spony a jiné nalezy s ozdobnym prvkem v podobé
ptacich hlavicek, nebo dalsi tvarové podobné predméty.
1-3 — Podunajské mece s ozdobami v podobé ptacich
hlavicek (1 — Szirmabesenyd; 2 — Velika Bakta; 3 — Tar-
naméra; 4-7 — cikadovité spony s ptac¢imi hlavickami
(4 — Drosing; 5-7 — Ringelsdorf); 8, 9 — Slimnic; 10-12 —
prezky typu Mézs (10, 11 — Mézs-Icsei-dtls; 12 — Saly-
-Latorvar); 13 — spona typu Szarvas (Bernhardsthal);
14 — Novy Bydzov. Rizna méfitka (1-3 podle Tejral
2017, obr. 12; 4-12 podle Tejral 2015, obr. 15; 13 podle
T6th 2019, obr. 1: 4).

Obr. 4. Ptadi spony typu Tatce a jejich koncentrace ve
stfednich Cechéach. 1 — Tfebestovice; 2, 3 — Velké
Chvalovice; 4 — Tatce (podle Droberjar 2008b, obr. 12: 5);

kameny z rtiznych lozisek misily jiz ve stfedomotskych
pristavech a dilnach. Tato skutecnost se zietelné odrazi
i v tom, Ze jednotlivé artefakty casto kombinuji kameny
rizného ptivodu.

Sperky s granatovymi inkrustacemi predstavuji v Ce-
chach pouze mensi ¢ast celkového nalezového spektra
$perkti, avsak jejich technologicka tiroven je znacné pro-
ménliva. Vedle mimoradné kvalitnich vyrobkt, jako je
spona z Celdkovic-ZaluZi, stoji jednoduché ptaéi a esovité
spony, u nichz jsou kameny casto druhotné upravovany
lamanim ¢i Stipanim. Tento jev 1ze chapat jako diisledek
omezeného piistupu k vysoce specializovanym brusic-
skym dilndm a zaroven jako doklad toho, Ze granatové
inkrustace se k barbarskym zlatniktim dostavaly v rizném
stupni opracovani. Vyznamnym zavérem je rovnéz absence
jakékoli standardizace vyrobnich postupti. Rozhodnuti
o tom, zda bude konkrétni sperk opatien kamennou in-
krustaci, patrné vznikalo jiZ p¥i tvorbé voskového modelu
a zaviselo na kombinaci pfani objednavatele, technickych
moZznosti dilny a aktudlni dostupnosti vhodnych kamen.
To vysvétluje existenci stejnych typti spon jak s inkrusta-
cemi, tak bez nich.

Z hlediska sidelni struktury a organizace vyroby lze
pii soucasném stavu poznani v Cechach identifikovat
pouze Sirsi oblasti s vyssi koncentraci elitnich aktivit,
zejména prazsky prostor, oblast stfedniho a vychodniho
Polabi a region povodi Ohie. Pfesna lokalizace vyrob-
nich center zlistava otevienou otdzkou, a to nejen kvtli
nedostatku pfimych doklad, aleiv dtsledku rozsahlého
vykradani bohatych hrobi jiz v dobé kratce po jejich
uloZeni. Pfesto tato studie ukazuje, ze Cechy nebyly
v dobé stéhovani narodt pouhou periferii, nybrz aktivni
soucasti nadregionalnich vyménnych, technologickych
a kulturnich siti.

5 — Sokole¢. Kresby I. Vajglova, A. Waldhauserova,
foto J. Soucek.

Obr. 5. 1 — Praha-Podbaba (C. 16); 2 — Lochenice (¢. 15); 3 —
Hostivice-Palouky (¢. 14); 4 — Celakovice-Zaluzi (¢. 17);
5 — Roudnice nad Labem-Hracholusky (¢. 18); 6 — Dolni
Kamenice (&. 20); 7 — Celakovice-Z4luZi (& 19). Kresby
M. éerny a A. Waldhauserova, foto J. Soucek, 2 podle
Zeman 1990.

Obr. 6. Vrubofez a rytd vyzdoba. 1 — Velké Chvalovice
(¢. 1); 2 — Ttebestovice (¢. 2); 3, 4 — Budihostice (C. 3). Foto
Z. Zlamalova Cilova.

Obr. 7. Ryta, kolkovana vyzdoba a vrubotez. 1 - Praha-Pod-
baba (€. 4); 2, 3 - Novy BydZzov (C. 6); 4 — Planany (¢. 7); 5,
6 — Hostivice-Palouky (. 8). Foto Z. Zlamalova Cilova.

Obr. 8. Vrubotez a ryta vyzdoba. 1, 2 — Dolni Kamenice
(&.10); 3— Zehuti (& 11); 4 — Slotava (&. 13); 5, 6 - Lochenice
(€. 14). Foto Z. Zlamalova Cilova.

Obr. 9. Celakovice-Zaluzi (¢ 17). 1-6 — vrubofez a ryta
vyzdoba. Foto Z. Zldmalova Cilova.

Obr. 10. Celékovice-Zaluzi (¢. 19). P¥iklad perlovcového
dratu. Foto Z. Zlamalova Cilova.

Obr. 11. Prvkové slozeni stiibrnych pfedmétti na zakladé
méfeni SEM/EDS zndzornéné v grafu Cu vs. Ag. Autor
V. Cistakova.

Obr. 12. SEM snimky povrchu a zlaceni: 1 — pomérné tenka
vrstva zlaceni na povrchu spony z Velkych Chvalovic
(¢. 1); 2 —nedokoncend povrchova tprava ohiniového zla-
cenina sponé z Velkych Chvalovic (¢. 1); 3 —nedokoncena
povrchova tiprava zZarového zlaceni na sponé z Velkych
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Chvalovic (C. 24); 4 — lici struktura, Tfebestovice (C. 2);
5 — stopy zlaceni na sponé z Hostivic-Paloukt (¢. 8);
6 — lici struktura spony z Hostivic-Palouk (¢. 22); 7 -
pomérné silnd vrstva zlaceni na povrchu spony z Dolni
Kamenice (¢. 10); 8 — lici struktura fragmentu ptezky
z Dolni Kamenice (€. 20); 9 — zlaceni na sponé z Repova
(€. 25). Foto S. Msallamova.

Obr. 13. Podkladové folie. 1 — Budihostice (¢. 3); 2 — Hos-
tivice-Palouky (€. 8); 3 — Novy Bydzov (¢. 6); 4 — Zehuti
(¢. 11). Foto Z. Zlamalova Cilova.

Obr. 14. Podkladové folie. 1 — Praha-Podbaba (¢. 16); 2—4 —
Roudnice nad Labem-Hracholusky (¢. 18). Foto Z. Zla-
malova Cilova.

Obr. 15. Celakovice-Zaluzi (¢ 19). 1 — detail vlozky u arte-
faktu; 2 — Ramanovo spektrum negranatové vlozky (2)
igranati (1, 3). Autor L. Lapcak, foto Z. Zlamalova Cilova.

Obr. 16. Budihostice (¢. 3). 1 — ptaci spona; 2 — detail na
chromem bohaty pyrop. Foto Z. Zlamalova Cilova.

Obr. 17. Novy Bydzov (€. 6). 1 — spona; 2 — detail raznych
typt vybrusu drahych kament. Foto Z. Zldmalova
Cilova.

Obr. 18. Lochenice (€. 15). Granat ze spony. Obsah spe-
ssartinu posouva barvu do oranzovych odstint. Foto
Z. Zlamalova Cilova.

Obr. 19. Planany (C. 7). Detail kamenti spony. Stfedovy
kamen je barevné odlisny od krajnich kamenti. Foto
Z. Zlamalova Cilova.

Obr. 20. Roudnice-Hracholusky (¢. 18). Destickovitd spona.
Kromé zastoupeni riznych typt granatd bylo pozo-
rovany i odlisné typy félii pod kameny. Foto Z. Zla-
malova Cilova.
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Obr. 21. Detaily granatovych vlozek a jejich fasovani.
1 — Velké Chvalovice (C. 1); 2 — Tfebestovice (¢. 2). Foto
Z. Zlamalova Cilova.

Obr. 22. Detaily granatovych vlozek a jejich fasovani. 1 —
Budihostice (€. 3); 2, 3 — Praha-Podbaba (¢. 4); 4, 5 - Novy
Bydzov (€. 6); 6 —Planiany (€. 7). Foto Z. Zlamalova Cilova.

Obr. 23. Detaily granatovych vlozek a jejich fasovani. 1 —
Hostivice-Palouky (€. 8); 2—4 — Hostivice-Palouky (¢. 9);
5, 6—Hostivice-Palouky (€. 21). Foto Z. Zlamalova Cilova.

Obr. 24. Detaily vypadlych granatovych vlozek. 1, 2 - Hos-
tivice-Palouky (¢. 22); 3, 4 — Hostivice-Palouky (¢. 23).
Foto Z. Zlamalova Cilova.

Obr. 25. Detaily granatovych vlozek a jejich fasovani. 1 —
Dolni Kamenice (¢. 10); 2—4 — Zehuri (& 11); 5 - T¥ebesto-
vice (¢ 12); 6 - Slotava (¢. 13). Foto Z. Zldmalové Cilova.

Obr. 26. Celakovice-Zaluzi. Detaily granatovych vlozek
ajejich fasovani. 1-3 - ¢. 17, 4 — €. 19. Foto Z. Zlamalova
Cilova.

Tabela 1. Prvkové slozeni kov{i pomoci SEM/EDS (hm. %).
Autor S. Msallamova.

Tabela 2. Stopy zlaceni — Au a Hg, analyzované metodou
SEM/EDS. Autor 5. Msallamova.

Tabela 3. Rizné typy granatti (tabela je zaloZena na praci
Thoresen-Schmetzer 2013, 219, tab. V, doplnéna o dalsi
informace). * Ddle ¢lenéno na: typ IIla Sri Lanka (cen-
tralni ¢ast ostrova v okoli Elahery), typ IIIb Sri Lanka
(oblast v okoli Ratnapury). Autor Z. Zldmalova Cilova.

Tabela 4. Chemické slozeni granatt (hm. %) a zastoupeni
koncovych ¢lent dle Miragem. Autor Z. Zldmalova
Cilova.
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