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Gemstone and glass inlaid fine metalwork from the
Carpathian Basin: the Hunnic and Early Merovingian Periods

EszTER HORVATH

Department of Neutron Spectroscopy
Wigner Research Centre for Physics
Hungarian Academy of Sciences
horvath.eszter@wigner.mta.hu

Abstract of PhD thesis submitted in 2013 to the Archaeology Doctoral Programme, Doctoral
School of History, E6tvés Lorand University, Budapest under the supervision of Tivadar Vida.

Research Objectives

The subject of the dissertation is an impressive archaeological material from the Migration
Period and Early Medieval Carpathian Basin - the 5th-6th century polychrome fine metal-
work. The artefacts under investigation represent the archaeological remains of four main
cultural-chronological groups. The discussed period of almost two hundred years covers the
Hunnic Period as well as the Periods of the various post-Hunnic Germanic Kingdoms, the
Gepidic Kingdom and the Langobardic Kingdom. In the dissertation nearly four hundred
pieces of goldsmiths’ work have been analysed from more than one hundred sites (aside
from stray finds) such as graves, treasures as well as ritual deposits. Functionally they can
be labelled as elements of jewellery, garment or different equipment and as other articles for
personal use.

Fig. 1. Goldsmiths” works with polychrome effects: a, gem inlay (Photo: E. Horvath). b, opus interrasile
(CHRISTIE’S 1996, 66). c, chip carving and niello (Photo: E. Horvath).

Prior to my dissertation, the archaeological and art historical research mostly brought the
stylistic and ornamental characteristics of this material into focus. The results pointed out
that the archaeological styles and the trends of the decorating art represented by the arte-
facts were not coherent. The only common trait of the discussed metalwork is the poly-
chrome decoration with gemstone or glass inlays (Fig. 1). Therefore, classification of the ar-
chaeological material proved to be indispensable, even though the initial purpose of my
work was not exactly this.
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The primary goal of the performed analyses was to refine and clarify numerous archaeologi-
cal questions raised about the production of these goldsmiths’ works. As a main issue of my
research I have undertaken to interpret the phases, conditions, background and relations of
the manufacturing process in a comprehensive, consistent and accurate way. In this investi-
gation I was motivated by the indirect reconstruction of the early medieval goldsmith activ-
ity drawing attention to the finished artefacts themselves. In this way I intended to compen-
sate for the scarcity of relevant information on the practice of goldsmiths in Europe and the
Mediterranean region as well as on the organisation and scenes of their activity. Concerning
the Carpathian Basin, our related knowledge was especially deficient so far.

Studying the material various questions could have been raised. How were these pieces of
fine metalwork made, worn and altered? What kind of practice and tradition has driven
their production? What kind of equipment, infrastructure and network of contacts served as
a base for this? What kind of individual and regional features characterised the production?
All these led to the three following primal questions discussed in the dissertation:

* What kind of goldsmithing traditions are represented by the artefacts?
* How was the organisational background of their production?
* What kind of workshop affinities can be revealed regarding their production?

Widespread occurrence of the polychrome art made it necessary to also get familiar with
analogies from the neighbouring areas of the Carpathian Basin. Consequently, the observed
features were interpreted from a wider perspective. My investigation followed the interna-
tional research directions and the obtained results got integrated into the European scholar-
ship of the discussed periods.

Methodology

To be consistent in terminology I have found the most essential expressions used in the dis-
sertation necessary to define. Among fundamental terms I dealt particularly with the mean-
ing of workshop, workshop practice, workshop area, goldsmithing tradition, polychrome
style as well as materials technology.

The main features that the investigated artefacts had in common are the polychromy and
the composite character (Fig. 2). These two arise from the diversity of the used base-materi-
als and the complexity of the manufacturing process, respectively. The performed analyses
required a wider research perspective exceeding the conventional archaeological methods.
Descriptions and photos of different quality available in the publications did not prove to be
sufficient in the discussion of the above mentioned questions. In order to identify material
and technological details related to the production, autopsy, i.e. direct observation of every
single object was indispensable. My investigation has been realised in terms of interdisci-
plinarity; i.e. the relationship of the different research fields and specialities served as its
base.! Apart from the archaeology, also the knowledge, methods and experiments of various
natural sciences (mineralogy and gemmology, petrography and geochemistry, metallurgy
and metallography) as well as of the related handcrafts (gem cutting and goldsmith art) and
conservation works had to be taken into consideration.

1 HorvATH 2011.
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Gemstone and glass inlaid fine metalwork from the Carpathian Basin...

For the examination I adopted the method of comparative analysis; five fundamental fea-
tures of the production were considered as a base for this: function, form, ornamentation,
base material and manufacturing technique.? The instrumental archaeometric analysis was
the other method applied. In this way, I primarily intended to reveal the material and tech-
nological characteristics of the artefacts as specified as possible. The investigation of the
artefacts has been realized as a multistage process at macroscopic, microscopic and large-
scale analytical levels. Scientific analyses were performed or controlled personally by my-

self.

Backing foil

Backing paste
Mount frame

Fig. 2. Schematic construction of a polychrome goldsmiths’ work (E. Horvath after GILG ET AL. 2010, fig. 2).

My classification neither related to nor overlapped the classical typological grouping, i.e.
categories discerned by the typical formal marks of the artefacts. Often the smaller or larger
proportion of the finds from a certain typological group is not decorated with gemstone or
glass inlays, consequently is not discussed in the dissertation. Interpretation of the poly-
chrome fine metalwork from the Carpathian Basin proved to be likewise irrelevant from
only a spatial or chronological point of view, since relationships of the finds may exceed
both regions and periods. Finally, I have found it necessary to discuss the production inde-
pendent from ethnicity as well. Instead, as a result of the completed comparison I created
more neutral categories, so called materials technological groups, which served as reliable
bases for the interpretation of goldsmithing traditions, organisational background and
workshop affinities. Materials technology is a collective noun that covers the relation of the
raw materials, the construction as well as the manufacturing, joining and decorative tech-
niques.

2 These fundamental features were determined by Orsolya Heinrich-Tamaska investigating damascened iron artefacts as
well as silver castings ornamented with Germanic Animal Style (HEINRICH-TAMASKA 2005).
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Research has a special interest in tracing the origin and roots of the 5th-6th century “poly-
chrome style”. Although stylistic (formal and semiotic) as well as technological aspects have
already been highlighted several times,’ the revealed differences and relationships have not
been interpreted in the context of the goldsmithing traditions. Considering and reviewing
the former results I have undertaken to reconstruct the process when different decorating
arts have been turning into traditions. As a first step I brought the goldsmith technology
into focus. Unlike the main research tendencies I did not concentrate only on the application
forms of the garnets and other sorts of gemstones. In the question about the origin of the
decorating art I put the most significant role on the manufacturing technology, as it reflects
the roots of the handcrafts traditions best. In contrast, the choice of the various metals and
minerals used have probably been stronger influenced by economic and cultural changes.

Regarding the production of polychrome fine metalwork I analysed the issue of the organi-
sational background from two different aspects; the aspect of the raw material supply and
the workshop organisation. Interpreting the archaeometric results my attention was di-
rected to the trading and economic background of the supply as well as to the different lev-
els of specialisation of handcrafts and the different levels of cooperation of the particular
craftsmen. In view of the material composition of the artefacts I could contribute to the
question of the provenance or preceding uses of the raw materials. Considering material and
technological characteristics I discussed both the efficiency of the work invested in the man-
ufacture and the standardisation of the workflow in a relative way. In the examinations I
also paid attention to the general parameters of the organisation of handcraft activities, i.e.
their context, concentration, scale and intensity.*

In the question of the workshop affinities I supposed that workshop practices were repre-
sented by both individual and common characteristics, related to the given craftsman or
workshop and to several workshops, respectively. Revealing individual traits of workshop
practice I aimed to prove or disprove the identity of the production site. On the other hand,
identification of common traits having regional influence played an important role in the
distinction of the production areas.

My interpretation of the individual workshop affinities was first of all based on the observa-
tion of the technical details worked out consistently, driven by automatism. Apart from this,
because of the complexity of the base-material and the manufacturing technique I took into
consideration certain material features as well, with higher weights. In contrast, in the attri-
bution of the finds I attached less importance to the iconographical characteristics and the
ornamental composition.

I considered the natural capabilities of the given territory as well as the economic and trad-
ing possibilities of the given population as regional determinants of the production. Further-
more, in the absence of more relevant information, I also viewed certain materials techno-
logical characteristics (know-how) to play rather a regional than an individual role. Finally, I
paid attention to the ideological and social principles as well, which might generally limit
the scope of the admissible formal and ornamental traits in a particular region. As I pointed
out, the effect of these three factors, i.e. capabilities, knowledge and principles could not
have materialised only spot-like but rather in some wider districts, determining together the
characteristics of the artefacts.

3 e.g. KENDRICK 1933; ZASECKAJA 1999; ADAMS 2000.
4 CosTIN 1991, 11-18.
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New results

Materials technological groups

Classifying the polychrome artefacts I considered them first as whole units represented by
their form and function. In the next step I particularly dealt with three of their main struc-
tural elements: the base, the mounts and the accessory ornaments. Among all of them I paid
the most attention to the characterisation of the mounts giving full particulars about fea-
tures and types of the frame, the inlay, the backing paste and the backing foil and discerning
their ornamental, technological and material characteristics. A set of the values of these
variables defined the criteria for the comparative analysis (Fig. 3).

> base M+T

[ frame ] M+T

| inlay I M+T+0O
> mount -
| backing paste | M

[ backing foil ] M+T+0

| granulation | M+T+0O

[ filigree ] M+T+0O

the
object

as whole

unit

FU + FO

accessory
ornaments punchmark | (M)+T+0

| chip carving | T+0

Fig. 3. Set of values that defines the criteria for the comparative analysis; FU: function; FO: form; M: material;
T: technology; O: ornamentation (E. Horvéath).

By means of optical microscope observations I could identify previously unknown techno-
logical details. These served as the basis for the revision and development of the technologi-
cal classification used in the previous literature. For instance, within the art of incrustation I
discerned the true and the pseudo cloisonné techniques (Fig. 4). I listed variations of this latter
one among the champlevé techniques. Apart from the well-known types of mounting I de-
tected and designated the phenomena of the suspended cloisonné (a kind of true cloisonné
technique) as well as of the jointed champlevé (a kind of champlevé technique). Identification
of these two technical practices not only led to refining the classification but also had great
importance in the discussion about both the organisational background and the workshop
affinities.
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b)

Fig. 4. Construction of the true cloisonné (a-c) and pseudo cloisonné (d-f) techniques after HORVATH 2012a,
Fig. 2: a, standard cloisonné; b, suspended cloisonné; c, cloisonné a jour; d, standard champlevé, e, jointed champ-

levé; £, champlevé a jour.

Hammered-and-soldered Au

Band setting

Champlevé a jour
Standard cloisonne
Band setting + cloisonné
Cloisonné + champlevé

Hammered-and-soldered Ag

Hammered-and-soldered divers

1%.39 third of the 5% century |
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i i I i
450 500 550 600

Fig. 5. Chronological relationships of the five materials technological groups (E. Horvath).
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As a result of the comprehensive analysis I have discerned five materials technological
groups:

* hammered-and-soldered gold artefacts

hammered-and-soldered silver artefacts with standard cloisonné technique

hammered-and-soldered artefacts made of diverse base-metals with suspended cloi-
sonné technique

* simple copper alloy artefacts
* cast-and-carved silver- and copper artefacts with champlevé technique

Based on ornamental and technological features of the cellwork-construction I have divided
the first and fourth group into further variations. I interpreted the chronological and re-
gional distribution of the analysed polychrome finds from a perspective of the materials
technological groups. I outlined the chronological relationships of the five groups and their
variations and presented the overlaps and hiatuses observed among them (Fig. 5). I paid spe-
cial attention to the buckle from Regély (Fig. 6). Based on its technology and ornamentation
I considered it as an innovative, relatively modern work of art.

2 cm
il

Fig. 6. The buckle from Regdly representing innovative technology and ornamentation (Photo: E. Horvath).

Goldsmithing traditions

Goldsmithing tradition with Hellenistic roots — hammered-and-soldered artefacts

Production of gemstone decorated gold artefacts have been started far earlier than the Great
Migration Period. According to the existing research results the line of the direct preceding
phases can be traced back until the Hellenistic Period, the 3rd-2nd century BC. At the same
time we cannot disregard the distant roots of this art of incrustation in the ancient Persia
and Egypt as well as the combination and hybridisation of the Imperial and Barbarian ele-
ments (Fig. 7). Consequently, I discerned the further and later examples of this hybrid style
in the material of the Iberian royal tombs, barrows at the steppes, chamber graves at the
Crimea and last but not least of the graves, treasures and ritual deposits in the Carpathian
Basin.

Artistic influences came from several directions having strong impact to the cultural border
zones. Among the centres of the Roman Empire I assigned a special role to the areas of the
Crimea and the Caucasus, while the distribution of the analogous finds points out the early
integration of the polychrome goldsmith art in the Mediterranean region as well (Fig. 8a).
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The further spread, changes and developments of this art were crossing not only the temporal
and spatial but also the cultural boundaries. As a consequence the ancient and especially the
antique ornamental elements might be identified in different forms but still as common fea-
tures in the material culture of the various Barbarian peoples from the Hellenistic through
the Roman until the Early Byzantine Periods.

Hellenisticart

filigree
4% century BC

incrustation
cloisonné email

incrustation

Egyptianart [ incrustation,geminlay ) Persian art

rd

middle of the 15t millenium BC

=

Fig. 7. The roots of the Hellenistic decorating art (E. Horvath).

As I concluded, the Hellenistic goldsmithing tradition appeared in the Carpathian Basin by
the influences from the regions of the Black Sea and Mediterranean Sea. Based upon my ob-
servations, a transformation process could have been traced back related to the decorating
art. Changes occurred mainly in the colours, parameters and motives of the inlays. These
latter ones necessitated the improvement of the gem cutting technology and on the other
hand led to more complex cellwork-constructions. I underlined that this process has been
realised still before the 5th century AD. Even though I could observe significant differences
in the technological quality, these variations do not follow a trend. Finds of higher or lower
quality occurred inconsistently that I explained as the result of differences in the workshop
practice. Precious materials used on the hammered-and-soldered gold artefacts from the
Hunnic Period Carpathian Basin refer to the goldsmith activity of the central territories of
the Empire.

I emphasised that in the second half or last third of the 5th century cloisonné decoration oc-
curred only on the east side of the Danube within the Carpathian Basin. Relevant archaeo-
logical material unearthed in the neighbourhood of Kolozsvar (Cluj) implies the central role
of Transylvania.’ For this phenomenon the alliance between the Gepidic Kingdom and the

5 HORVATH ET AL. 2013, 275-277.
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Eastern Roman Empire served as a possible explanation.® On the other hand, Early Merovin-
gian Age hammered-and-soldered artefacts made of silver or diverse base-metals enriched
mainly the western Germanic material of the Transdanubia, i.e. the area west of the Danube.
My examinations on the examples from the second and third materials technological groups
pointed out that there is no local continuity of Pontic-Mediterranean influences and no
resurgence of the local crafts. This cloisonné jewellery rather represents a mode and a tech-
nological transfer arrived from another direction. There is so far no argument from the 6th
century Carpathian Basin that would suggest the direct continuity of the 5th century cul-
tural phenomena.’

Fig. 8. Spread of the Hellenistic decorating art in the 5th-6th centuries AD (E. Horvath).

In view of the investigated finds I interpreted the late 5th and 6th century flourishing of the
cloisonné art as the result of Mediterranean influence. My conclusions strengthened the theory
formed by the earlier research about the western European material. This influence has ar-
rived in the Carpathian Basin either directly or through the Merovingian territories, indirectly
(Fig. 8b). Goldsmith works decorated with true cloisonné technique and made of silver or cop-
per alloys or even diverse base-metals indicated a late antique continuity of the Hellenistic
goldsmithing tradition; however, it reflects a more provincial character. This spread of the tra-
dition has occurred simultaneously but likely independently from the changes and develop-
ments taken place in the Roman and Hunnic Period Crimea and Carpathian Basin.

Goldsmithing tradition with Late Roman roots — cast-and-carved artefacts

In comparison with the above discussed artefacts I found the production of the 5th—6th cen-
tury cast-and-carved polychrome finds considerably different. Not only the applied manufac-
turing and decorating techniques, but even the position and role of the inlays within the com-
position lack the resemblance. Investigating the origin of this decorating art I assign great
significance to the distribution of comparable finds from all over the 5th-7th century Barbar-
ian territories.
6 This alliance began with the disintegration of the Hun Empire and lasted until the outbreak of the Gepidic-Lango-
bardic wars (Kiss 1991, 115-120). The most important archaeological evidences for the Eastern-Mediterranean rela-
tionship with the Germanic aristocracy are the three Gepidic royal graves from Apahida containing luxurious Byzan-

tine goods and insignia (HOREDT — PROTASE 1972; KAZANSKI ET AL. 2002).
7 HORVATH 2012a, 216-233.
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Changesin the material quality _

Langobardic
Period Pannonia

Gepidic Period
Period of the Great Plain and
post-Hunnic ~ Transylvania
Germanic Kingdoms
] } } —>
400 450 500 550 600

Changes in the technical quality -

late | ~ Period of the

Roman post-Hunnic Langobardic
Period Germanic Kingdoms Period Pannonia
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| Transylvania
I : : —>
400 450 500 550 600

Fig. 9. Chronological changes in the material and technical quality
of the cast-and-carved artefacts (E. Horvath).

Concerning the chip carved cast artefacts of the Migration Period and Early Middle Ages I
discussed their antecedents following the line until the so called Kerbschnitt Bronzen — prod-
ucts of the Late Roman provinces along the Limes. Accepting theories of the former re-
search I related the origin of their figural and geometrical motives to the late antique deco-
rating art and mythology.® In accordance with the majority of the scholars I considered the
Germanic foederati and mercenaries as the link between the Roman and Barbarian world.
The Kerbschnitt Bronzen and the investigated chip carved artefacts seemed to be analogous
concerning the characteristics of the materials technology. As an interpretation I referred to
the process when practices of the Late Roman workshops became a tradition. Consequently,
I related the production of the examined cast-and-carved polychrome artefacts to the gold-
smith activity of the provinces along the Limes. Besides, I was able to outline chronological
and regional tendencies in the production of the archaeological material from the Trans-
danubia, Great Plain and Transylvania dated to a period of more than one hundred years.

8 HASELOFF 1973; 1981, 3—173; 1990; BOHME 1974; 1986.

284



Gemstone and glass inlaid fine metalwork from the Carpathian Basin...

In comparison with the Late Roman analogies I observed that in spite of the stylistic rela-
tionships, the quality of their materials and techniques is different (Fig. 9). While Late Ro-
man military equipment is mostly made of copper alloy, examples dated to the 5th-6th cen-
tury are primarily silver castings. In addition, surface of these latter ones is mercury gilded
and inlaid with niello. I found direct antecedents of this creative combination of silver —
gold — niello among the Imperial Period fine metalwork likewise produced in the provinces
along the Limes. Until the late 4th and early 5th century this combination of materials and
colours occurred exclusively but even sparsely in the equipment of high-ranked soldiers
serving at the frontiers of the Empire.’ I pointed out that the process when practice of the
provincial workshops continued and developed to a tradition resulted in the wide spread of
these features. Niello was generally applied on the 5th—6th century cast-and-carved arte-
facts but with a different chemical composition.!’ I emphasised that changes have taken
place during the Barbarian expansion. Even though application of this decorating method
continued, there is so far no argument that would suggest direct continuity of the former
niello recipe as well. I revealed not only practical reasons but also cultural differences be-

hind this change.

Fig. 10. Regular spiral and geometrical motives with sharp positive outlines on the brooches from Gava implying
the use of an auxiliary mould (Photo: E. Horvéath).

Regarding the carved decoration I have drawn attention to the changes in the workmanship,
especially in the technological quality. I observed that in the majority of the brooches, belt
buckles and sword fittings dated to the second half of the 5th century (the period of the
post-Hunnic Germanic Kingdoms), technical quality of the carvings still corresponds to that
of the Late Roman belt garnitures. Spiral and geometrical motives are regular and have
specifically sharp outlines (Fig. 10). On the other hand, this outstanding quality is not com-
mon anymore on the 6th century artefacts from the Great Plain and Transylvania, territories
of the Gepidic Kingdom. I noticed a gradual decline in the workmanship of the carvings
(Fig. 11). I explained this process with the lack of the elaborate and precise work and with
the reduction of the workflow. My examinations pointed out that decoration of the compa-
rable artefacts from the Langobardic Pannonia were designed in a similarly reduced work-
flow. However, the outlines of their carvings usually represent a higher quality than on the
examples from the Gepidic territories (Fig. 12).

9 For instance the four-part belt garniture of a high-ranked Germanic soldier unearthed in the ship burial no. 2 at Fall-

ward bei Wremen (SCHON 2005, 28-30).
10 LA NI1EcE 1983; ODDY ET AL. 1983; WOLTERS 1996; NORTHOVER — LA NIECE 2009.
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Fig. 11. Grooved and drilled ornaments designed on the wax model of the brooches from Szentes-Kokényzug:
a, grave 81; b, grave 29; ¢, grave 7 (Photo: E. Horvath).

Fig. 12. Chip carved ornaments with sharp outlines on the brooches from a, Vors, grave 33; b, Vors grave 32.
(Photo: E. Horvéth).

Fig. 13. Creative inlay decoration on cast-and-carved brooches: a, unknown provenience; b, Keszthely-Fenék-
puszta, horreum, grave 17 (Photo. E. Horvath).
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Finally, I considered the inlay decoration as a new element on the 5th-6th century chip
carved artefacts. The appearance of this grade of polychromy could be the consequence of
the partially concurrent production and wearing of gemstone or glass inlaid gold artefacts,
which were made according to the Hellenistic goldsmithing tradition. Even though inlay
decoration is much more moderated to the 5th century gold artefacts, the feature still re-
flects the creativity of the goldsmiths (Fig. 13). As another improvement I considered the
multi-cellwork of the 6th century cast-and-carved metalwork from the Transdanubia and
Transylvania. I went into details concerning the jointed champlevé technique as well, applied
on the S- and §-shape brooches in the Langobardic Pannonia.'' I emphasised that this tech-
nical trick was still in practice outside of Pannonia even in the 6th-7th century; moreover,
in Italy and Southern Germany it had further developments. Thus, the process when prac-
tices of the Late Roman provincial goldsmiths became a tradition did not rule out further de-
velopments and innovations.

Organisational background of the production

Raw material supply

The used raw materials provided different possibilities in the determination of the geological
provenance. I discussed the natural, human (one-time population) and scholar factors play-
ing role in the background. Concerning the metal alloy components, recyclability of the
base materials as well as the corrosion and enrichment of various chemical elements at the
surface of the objects raised difficulties in the provenance study. For this reason, metal
analyses had significance primarily in revealing the sort of preceding use and application
phase(s).

Ag Cu | Zn | Sn | Pb | Au | Fe
92,07 4,97 |0,81/0,26|0,95|0,48|0,45
65,93/27,44|3,20|1,51(1,42|0,42 /0,31

Fig. 14. The pair of brooches from Kajdacs, grave 52 made of two silver alloys with different elemental compo-
sition. (XRF data on the silver background, in weight %. Photo: E. Horvath).

11 HorvATH 2012a, 216, 225-232.
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Based on the different quality of the base-metals I discerned several groups of gold, silver
and copper alloys. Considering their technological characteristics I pointed out that the ma-
jority of the groups does not reflect any typical alloying practice. I named only a few exam-
ples of silver and copper alloys as exceptions: in the selection of their components I sup-
posed awareness or the effect of standardisation. According to my observations, quality of
the base-metals did not depend on the practical aspects but usually on the financial circum-
stances, on the demand of the customer as well as on the available stock of gold, silver or
copper. I based my conclusions on the differences showed in the base-metal composition of
those artefacts, which were produced as a set of jewellery at around the same time and in
the same workshop (Fig. 14). I highlighted some extreme examples as well where the mate-
rial composition and the workmanship of the artefacts implied the recycling of several dif-
ferent objects (Fig. 15).

Fig. 15. Gold buckle from the Carpathian Basin made by recycling of several different objects.
Plate: Au 99%, Ag 0.7%, Cu 0.2%; Tongue: Au 85%, Ag 14%, Cu 1.1%; Loop: Au 91%, Ag 8.1%, Cu 1.2%
(CRADDOCK ET AL. 2010, table 1; Photo: © Trustees of the British Museum).

Reconstructing the preceding phases of the base-metals I considered the general high purity
of the gold artefacts as a significant feature. Great majority of them contains more than 93%
gold but a ratio over 99% also occurs (Fig. 16). Since the not-alloyed gold is too soft and pos-
sesses low tensile strength it was practically disadvantageous for the goldsmith. I discussed
the form in which this kind of good quality base material could have been available in larger
quantity in the Hunnic Period Carpathian Basin. Elite of the society — acquiring Roman tri-
butum — supposedly had their jewellery and wearing elements made of solidi by the gold-
smiths of the area.'? They could also pay for the finished products with these coins.

12 Interpreting some comparative studies on Migration Period gold jewellery and coins, it was first supposed by scholars
from Great Britain and Scandinavia that the source of gold might be available for the goldsmith in form of coins, solidi
(KENT 1972; ARRHENTIUS 1977; HAWKES 1984; ODDY — MEYER 1986).
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Analysed silver objects represented a wide spectrum of the material quality. In their case I
have undertaken to outline a tendency. Pieces of the best quality contain 95-97% silver in
accordance with the fineness of the Roman chased silver artefacts.’® I drew attention to the
possibility that even finished products could serve as very good quality silver in the gold-
smith workshops of the Barbarian territories. My observations implied that the products of
the previous Roman workshops could play an important role in the production of various
silver elements of the polychrome artefacts. Regarding the 5th-6th century, I could show a
downward trend in the silver content that can be interpreted as the result of the multiple re-
cycling. In this circulation the valuable silver — originally purified by a long process — grad-
ually disappeared, i.e. merged indiscernibly into the various alloys.
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&
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85,00 A
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70,00 : : | . .
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Fig. 16. Au/Ag plot representing the high purity of the investigated gold artefacts, based on XRF and SEM data,
weight % (E. Horvath).

By means of the scientific analyses material of the various copper alloy artefacts could be
differentiated as unalloyed copper, bronze, brass or red-alloy. The majority of the so called
Mediterranean buckles showed awareness in the use of metals. I remarked that metal compo-
sition of the brass alloys approximates or is in accordance with related data of the brooches
generally extended in the Roman Period. I named two possible reasons behind this. Either
the alloy was made following the Roman standard, or the goldsmith recycled some artefacts
made by this standard.’ I drew attention to the regional factors that might drive their pro-
duction and to the foreign workshop practice they reflected.

13 For instance a set of sword mounts from Komdarom (Komarno), now in the British Museum (CRADDOCK ET AL. 2010, ta-
ble 2, reg. no. 1987,0308).

14 Based on a series of analytical results Joseph Riederer has been pointed out that the composition of copper alloys were
standardised in the Roman Period, among others in the production of brass brooches (RIEDERER 2002).
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I could increase our knowledge with relevant results concerning garnet inlays of the dis-
cussed fine metalwork. Purpose of my investigation was to identify not only the mineral
species but also the possible geological-geographical sources of the raw material. Due to the
performed analyses Carpathian Basin is not remaining a white spot any more in the well-
disputed provenance issue about the mineral raw material of the Migration Period and Early
Middle Ages garnet jewellery. Examinations revealed that the investigated gemstones repre-
sent two different types of almandine as well as intermediate varieties between pyrope and
almandine, moreover, in one single case andradite. In view of the former results I could
clearly exclude the European sources from the group of the potential provenances of the an-
alysed almandine and pyrope-almandine inlays. On the basis of the data available in the
geochemical literature I concluded that almandine garnets with higher chromium content
are nearly related to garnets exploited in Southern India, while Sri Lanka is the potential
provenance of the intermediate varieties between pyrope and almandine. Regarding alman-
dine garnets with poor chromium content I named Northern India as the possible source
(Fig. 17). Last but not least, in case of the only piece of andradite I proposed the same prove-
nance as for the intermediate varieties; even though, in absence of reference database I
could not rule out Carpathian Basin from the list of the potential sources.
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Fig. 17. Results of the geochemical analyses (SEM-EDS) of garnet composition related to the assemblages from
Gava (a), Hajdunanas and Bezenye (b). After HorvATH 2008; HORVATH 2010; HORVATH - BENDO 2011;
HoRVATH ET AL. 2013. The classification of possible provenances is based on CALLIGARO ET AL. 2008, modified
by GILG ET AL. 2010 (Zs. Bendd).
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Analytical results pointed out that almandine and pyrope-almandine inlays from the
Carpathian Basin do not show any differences to the western territories of the continent.
This correspondence indicates that this region was the part of the same trade networks. I
based the clarification of the trade links reviewing results of the previous research about rel-
evant historical sources and archaeological finds."> Gemstones arriving most likely from In-
dia and Sri Lanka could have got to various regions of Europe - among others to the
Carpathian Basin - trough sea and land routes of the long distance trade.

Archaeometric analyses, however, pointed out that the chronological order of the various
garnet types used in the Carpathian Basin does not fit entirely into the typochronology out-
lined based on the intensively investigated find material of the western territories.' Just as
it was shown in case of Western Europe, my observations revealed an accord in the supply
of the particular garnet types used in the 5th century Carpathian Basin. In contrast, al-
mandines originating from the new source of Northern India appeared in the 6th century
only on artefacts of the Transdanubian region. Thus, population settled on the left coast of
the Danube did not cease the use of Southern Indian and Sri Lankan garnets, which they ac-
quired probably in the same way as before. As reasons behind this difference I found dissim-
ilar cultural relationships as well as distinct technological characteristics of the polychrome
jewellery.!

These results led to the conclusion that precious metals, i.e. base-metals of 5th—6th century
polychrome fine metalwork were mostly not obtained from primary geological sites. Tribute
coming from the Roman Empire as well as one-time trade wares could have served as the
most reliable sources of the almost pure gold and silver material. The use of the primary
sources still cannot be ruled out but analytical evidence is needed to prove this possibility.
Regarding the tendency of material quality changes, I considered multiple recycling as a
characteristic of the region. I supposed the standardised process of the casting in case of
only one group of the copper alloys. Since their production required base-alloys of known
composition, i.e. mainly purified metals, the primary raw material sources were of great sig-
nificance. Concerning the applied inlay material I stated as a conclusion that at the early
stage, diverse ethnical groups - settled in the Carpathian Basin — obtained garnet material
from the same geological sites as people of the Frankish and Alemannic Kingdoms. How-
ever, with regard to chronological tendencies I pointed out that the practice in the area of
east of the Danube did not follow entirely the changes took place in Western Europe.

Workshop organisation

First question arising about the specialisation was how many sort of handcrafts’ activity can
be related to the production of the artefacts. Based on the different kinds of raw material I
discerned craftsmen responsible for gem-processing and metal-working respectively. At the
same time I did not considered the specialisation between these crafts as a rigid framework.
My observations showed that certain overlap characterised the scope of tasks accomplished
by the gem-cutter and goldsmith. As an example I mentioned those garnet inlays that although
15 Historical and archaeological sources about the ancient trade between the Roman Empire and India have been recently
discussed by SzEkEeLy 2008. The 11th book of Christian Topography, a source contemporary with the discussed metal-
work, provides valuable data about the gem trade, interpreted latest by RoTx 1980, 318-320.
16 Related to the typochronological classification of the various garnets used in the Early Medieval Europe see: QUAST —

ScHUSSLER 2000, 87-90; CALLIGARO ET AL. 2008, 128; GILG ET AL. 2010, 94-96.
17 HorvATH - BENDG 2011, 30.
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bear marks of the preparation work of the gem-cutter, might have got their final form in
hands of the goldsmith responsible for the mounting (Fig. 18).'® Related to the specialisation
within one craft I concluded that there was not any fixed scope of tasks within neither the
goldsmiths’ nor the gem-cutters’ activities. Craftsmen possessed extensive knowledge about
various workflows differing from each other.

Fig. 18. Irregular round garnet on the buckle from Gava with cut and polished surface; shaped by grooving and
breaking (Photo: E. Horvéath).

I related the presence or the absence of the cooperation between the specialised crafts to the
degree of standardisation of the manufacturing process as well as to the individual or com-
mon features of the finished products. In one part of the investigated artefacts I could
clearly verify the aligned activity of the gem-cutter and the goldsmith and I remarked also
when the ornamental composition was known by both of them. As prime evidence I consid-
ered those inlays of unique form, which were mounted like elements of a picture puzzle
(Fig. 6). Cooperation between the crafts allowed to create much more complex, even mosaic-
like compositions that I considered as the first step to the so called engzellig ornamentation.
In the other part of the investigated artefacts I could obviously exclude even the occasional
cooperation. Gem-cutter could shape the great majority of the gemstone inlays even with-
out the knowing parameters of the given goldsmith artefacts. I identified the absence of the
relationship between the crafts in three different cases; when artefacts contain (1) standard-
ised inlays, compatible in many ways (Fig. 19), (2) inlays obtained in semi-finished phase
and finished likely by the goldsmith (Fig. 20), (3) secondarily used inlays (Fig. 21). In case of
the standardised inlays I supposed that the goldsmith chose the needed pieces from a set or
collection and shaped the settings according to their shape.

I deduced the presence of the cooperation within one single craft, i.e. the division of labour,
discerning special technical marks. While these marks are related to the same phase of the
manufacturing process, they represent very different quality of workmanship. As a result of
the technological observation of the discussed artefacts I concluded that technical quality of
the workmanship was in accordance with the designed form and ornamentation at almost
every exemplar.

18 HorvATH 2006, 52, fig. 4.6-8; HORVATH ET AL. 2013, 267, 273, fig. 5s, 6n, 6q.
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Fig. 19. Standardised inlays, compatible in many ways on a buckle from Marcelhdza/Marcelova (a); a ring from
Bakodpuszta (b); and a brooch from Szilagysomly6/Simleu Silvaniei (c) (Photo: E. Horvath).

Fig. 20. Garnet inlays obtained in semi-finished phase and finished likely by the goldsmith; Varpalota,
grave 19 (Photo: E. Horvath).

Fig. 21. Secondarily used inlays on a low quality buckle of unknown provenience in the Carpathian Basin
(Photo: E. Horvath).
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If awareness and elaboration appeared in the ornamental composition, also the particular
ornaments were characterised by thorough, meticulous workmanship. Similarly, poor com-
position appeared usually together with rough-and-ready details and careless or imperfect
technical solutions. The revealed accord in the quality of the design and the workmanship
implied that craftsmen consequently applied their knowledge and skills.

Fig. 22. Spiral decorated brooches from Szilagysomly6 (Simleu Silvaniei) with essential differences in the work-
manship of the particular phases of the workflow (Photo: E. Horvath).

I considered the pairs of the spiral decorated brooches from the Szilagysomlyé (Simleu Sil-
vaniei) treasure as the only exception. In case of the spiral decorated brooches I discerned
essential differences in the workmanship of the particular phases of the workflow. Even
though wire decorations of the brooches usually represent perfect technical details, the
product itself seems to be the result of a low quality work (Fig. 22). Formerly this pair was
interpreted as the imitation of a brooch produced in a high quality workshop, even e.g. one
of the other brooches from the treasure.!” However, the workmanship of certain elements
attesting to intensive and continuous concentration raises the possibility that several (likely
two) goldsmiths participated in the production of this pair of brooches. According to my ob-
servations, one of them was responsible for preparing the ornaments while the other one for
composing and fastening them. This latter goldsmith, who finished the artefact, lacked both
artistic ability and patience, concentration needed during designing and fastening the ele-
ments, respectively. He simply slubbered over his work.

Workshop affinities

Another important question discussed in my doctoral thesis is whether the similarities and
differences observed in the characteristics of the artefacts play an important role in the re-
construction of either the specific practices or the regional relations of the workshops. In or-
der to identify workshop affinities as well as to discern their possible degree, a set of criteria
were developed based on the typical features of the production. I highlighted four groups of
traits as criteria: (1) specific construction of the finds, (2) specific tool-marks, (3) composi-
tion of the receipt-like elements, (4) technical workmanship (quality and unique marks) of

19 STARK 1999, 147.
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the different phases of the workflow. In addition, I have drawn attention to the typical com-
binations of the particular characteristics as well.

In case of the hammered-and-soldered gold artefacts, specific or unique elements of the con-
struction as well as particular joining and fastening practices proved to be fundamental. Fur-
thermore I labelled specific tool-marks and quality differences — manifesting in some manu-
facturing phases, such as the production of the backing foils, punchmarks, filigree work and
pressed borders — as essential indicators. Among the receipt-like elements I highlighted the
backing paste emphasising the analytical results about its composition. Finally with respect
to other indicators, I also examined the specific combination and quality of the gemstone or
glass inlays.

To illustrate the presence or even the absence of the individual workshop affinities, I dis-
cussed the emblematic assemblages of the 5th century Carpathian Basin: the grave goods
from Regoly, “Bakodpuszta” (Dunapataj-Bodpuszta), Gava and “Beregvidék” (area of Bere-
govo), the Szilagysomlyo (Simleu Silvaniei) treasure and the ritual deposits from Nagyszék-
sos and Bataszék. I also dealt with the buckles from Lébény, Alcsut and the Eggers-collec-
tion, the bracelets from Beregszasz (Beregovo) and an unknown site, as well as a stray
brooch said to be found in Szilagysomly¢6 in detail. Identifying their materials technological
characteristics facilitated discerning the items produced in the same workshop. Finally in
case of the Bakodpuszta-type bracelets and fingerings, the bird brooch from “Beregvidék”
and various artefacts from Gava I also attempted to localise the production area.

Fig. 23. Semi-suspended standard cloisonné technique on the disc brooch from Szentendre, grave 29
(Photo: E. Horvath).

Regarding the hammered-and-soldered silver artefacts decorated with standard cloisonné
technique, I considered only one structural feature as a possible indicator for closer work-
shop affinities: the use of the semi-suspended standard cloisonné technique (Fig. 23). I sug-
gested that the artefacts representing this special practice were produced in the same work-
shop. However, I emphasised that in order to resolve this question a comprehensive
comparative analysis would be needed on their backing paste. When comparing the main
components known to constitute the pastes I did not exclude the possibility that the produc-
tion of the hammered-and-soldered silver jewellery was related to a common area. Neither
the construction nor specific tool-marks did indicate any further relationships so far.

Cloisonné works — dated to the turn of the 5th—6th century and the first two thirds of the 6th
century — seem to be homogenous both in their typology and ornamentation. However, in
view of an unusual construction and the consequent use of diverse base-metals I could
clearly discern a special group of cloisonné jewellery. This group includes brooches and
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buckles made by the suspended cloisonné technique (Fig. 4b, Fig. 24). Considering their rela-
tively scanty occurrence and revealing the unique features of their production I proposed
that they have common origins in a smaller or broader scale. Based on the comparative
analyses of their ornamentation, their technology and their material, I suggested that at
least three different goldsmiths produced eleven pieces of the investigated material. It is still
an open question if these goldsmiths worked in different or in the same workshop(s). These
products represent various types of artefact; however, the three designs differ considerably
and consequently from each other. In fact, I could identify the specific marks of three partic-
ular craftsmen independently from the typological and general materials technological char-
acteristics.?

Fig. 24. Suspended cloisonné technique on the rosette brooch from Hegykd, grave 18 (Photo: E. Horvath).

Apart from the Pannonian finds I attributed several other artefacts to the three goldsmiths
that were unearthed in Southern Germany and Northern Italy. The eastern- and western-
most sites of their occurrence, Hegykd in Hungary and Andernach in Germany, suggested
labelling this trend as Hegyké-Andernach group (Fig. 25). The concentration of the relevant
archaeological sites implies that the goldsmiths worked beyond the Carpathian Basin. Based
on the available results I suggested that the activity of the three goldsmiths ran relatively
close to each other, in the Alamannic-Baiuvarian territory.?!

With respect to the Mediterranean-type exemplars of the simple copper-alloy buckles, I
highlighted the characteristics of the assembly elements, the backing paste and in some
cases the composition of the solder as well as the typical combination of the base-alloy and
the inlays. I could show the presence or absence of the different degree of workshop affini-
ties and made an attempt to discern the production areas in a wider sense as well. In the ma-
jority of the buckles I suggested a Mediterranean origin; I considered the local production
(Carpathian Basin) only in case of the buckle from Szolnok-Zagyva-part (VII/16 grave).

As for the localisation of the workshops, the achieved greatest result is related to the buckle
from Rakoczifalva, where gypsum - the base-mineral of the backing paste — proved to be

20 HorvATH 2012a, 221-224.
21 HorvATH 2012a, 221.
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fundamental.?? The presence of this type of paste in other artefacts suggested its use in the
practice of several workshops in the same geographical region working on different quality
and for different purposes. The identification of the brass-alloy, the preserved fragment of
red glass inlay and the tiny chip of blue glass mixed into the bright mass suggested an East-
ern-Mediterranean origin.”® I interpreted the enrichment of the various Mediterranean, East-
ern-Roman elements in the 5th-6th century material culture as the result of the military al-
liance between the Gepidic Kingdom and the neighbouring Early Byzantine Empire.*
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Fig. 25. The distribution map with the artefacts of the Hegyk6 — Andernach group (after HorvATH 2012a, Fig. 6a).

Concerning the bird head copper-alloy buckles, the nature of their manufacture did not al-
low us to reveal any indicators for the individual relationships. The base-form and the con-
struction of the buckles under analyses proved to be identical and the workmanship of their
technical details seemed to be equally mediocre. Based on my observations two different ex-
planations could be taken into account behind this phenomenon. On the one hand, these
pieces of metalwork could be derived from the same workshop or goldsmith. On the other
hand, specific marks indicating different manufacturing sites could remain obscure in the
absence of analytical measurements. Without further examinations only moderate conclu-
sions could be drawn supposing that these finds originated from the same production area.

22 HORVATH ET AL. 2009, 22—-24.
23 HORVATH ET AL. 2009, 24-28; HORVATH 2012b, 13-16.
24 See note 6.
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Apart from some rare occasions, the construction of the cast-and-carved silver or copper
artefacts did not facilitate the reconstruction of any kind of workshop affinity. Differences
and similarities in the workshop practice were manifested mostly in the use of specific tools.
In case of the analysed artefacts I was primarily concerned with the punchmarks, the fea-
tures of the chip carving decoration made with the help of the so called auxiliary mould,” as
well as the pattern of the backing foils made by die.

Comparative analyses led to new results concerning both the artefacts unearthed in the
same site and assemblage and the exemplars representing different assemblages. Among
others I discussed the workshop affinities related to the various cast pieces from Gava and
Zsibot-Domolospuszta as well as the brooches from Voérs and Keszthely in particular. An-
other case study about the buckles from Kapolcs and Nagyvarad (Oradea) proved that arte-
facts produced in the same workshop - even approximately at the same time — could have
reached regions situating quite far from each other.

Similarly to the previous groups, analogues pieces found beyond the Carpathian Basin were
also discussed as case studies. By employing complex technological and compositional
analyses it could be proved and disproved whether the artefacts were produced at the same
time and the same site. Regional workshop affinities of some groups of artefacts that repre-
sent the same formal or technological features were discussed. Extending the region of the
relevant finds, interpretation about the rhombic belt buckles, the bow brooches and eagle
head belt buckles of the Gepidic Period as well as the bow- and various S-shape brooches of
the Langobardic Period were elaborated. In my dissertation not only their relative relation-
ship was aimed to be reconstructed but also in some cases their production area was at-
tempted to be localised, focusing primarily on the role and activity of the local goldsmiths in
the regions of the Great Plain and the Transdanubia.
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