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From the goldsmith’s point of view: gilding
on metals during the first millennium AD —
techniques and their development

in the Germanic area

Du point de vue de lorfévre : dorure sur métal au premier millénaire apr. J.-C. —
les techniques et leur évolution dans laire germanique

Iris AUFDERHAAR *

Abstract: During the first millennium AD, gilding was of great importance for the decoration of ornaments in the Germanic area. With respect
to archaeological finds, the different techniques used to produce them are hard to distinguish without scientific investigations. Nevertheless, it
is possible to put forth some hypotheses regarding these methods on the basis of the analyses carried out so far, and the observation of typical
attributes, like workmanship and choice of material.

The gilding techniques used for some fibulae and brooches are analysed exemplarily, and discussed together with the advantages and disadvantages
related to their specific attributes, and changes in their technique and design during the first millennium AD. In addition, the supply of raw
materials and the correlations between gold imports into the Germanic area and the amount of gilded material are discussed.

Résumé : La dorure était une technique majeure de décoration d'ornements dans l'aire germanique an premier millénaire AD. Les diverses techniques
employées dans la production des trouvailles archéologiques sont difficiles a différencier sans une étude scientifique. Néanmoins, il est possible d'avancer
quelques hypothéses sur ces techniques, en se basant sur des analyses réalisées jusqu's présent et 'observation de caractéristiques précises comme ['exécution
et le choix du matériel.

Les techniques de dorure utilisées dans la fabrication de fibules et broches pendant le premier millénaire AD sont ici analysées et discutées, en ce qui
concerne les avantages et désavantages correspondant a leurs caractéristiques spécifiques et aux changements techniques et stylistiques. En plus, les approvi-
sionnements en matiére premiére et les corrélations entre les importations d'or dans ['aire germanique, ainsi que la quantité de matériel doré, sont discutés.

Keywords: Gilding, gold work, brooch, Roman Iron Age, Migration Period, Merovingian Period.

Mots-clés : Dorure, travail de 'or, broche, Age du Bronze romain, Migrations, Mérovingien.
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1. INTRODUCTION

During the first millennium AD, gilding was of great
importance for the decoration of ornaments in the Germanic
area. The diffusion bonding method was verified on sev-
eral items from the Late Roman Iron Age in Germany and
Norway (Becker, 2002a; b; Becker ez al., 1996a; b; 1998;
von Carnap-Bornheim, 2006: 91; Fiiting, 2001; Plather ez
al., 1995; Plather and Siemensen, 2002) around the middle
of the 1990s, and represented an addition to the three gild-
ing techniques that were known for the Germanic area until
that date: plating, leaf gilding, and fire gilding.

In most of the goldsmith workshops in existence today,
those ancient techniques were replaced by electro-gilding;
however, some of them, like fire gilding, are carried out on
rare occasions. Leaf gilding is mainly used for the decoration
of non-metallic items.

With respect to archaeological finds, the different tech-
niques used to produce them are difficult to distinguish
without scientific investigations. Nevertheless, it is possible
to put forth some hypotheses regarding these methods on
the basis of the analysis carried out so far, and the observa-
tion of typical attributes, like workmanship, as well as the
choice and thickness of the material.

2. GILDING TECHNIQUES

The term ‘plating’ is used for a variety of techniques hav-
ing in common a feature in which the gold foil is fixed
mechanically to a substructure by flanging or punch marks,
as well as by gluing it to the base (Fig. 1). Some disadvan-
tages of these techniques are the weak connection between
the components, which cannot prevent a corrosion of the
base, and the high quantity of gold required by the compa-
rably thick foils (von Carnap-Bornheim, 2006: 89f; Ebert,
1929: 131; Hammer, 1998: 190; Hammer and Vof3, 1998:
325; Oddy, 1993: 172f).

In contrast, the advantage of leaf gilding is the relatively
small and easily measurable amount of gold required. On
archaeological objects, the gold foils that were attached to a
substructure coated with glue (Fig. 1) and considered as gold
leafs were only up to 6 pm thick (von Carnap-Bornheim,
2006: 88f; Hammer, 1998: 190ff; Hammer and Vof3, 1998:
315). On objects like ornaments, whose surface is frequently
touched, a thin coating and a bond based on glue are less

suitable because they can be easily removed (Aufderhaar,
2005: 8).
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The diffusion bonding method (Fig. 1) is based on the
natural diffusion process of atoms, which can be acceler-
ated by heating at a temperature of about 300 °C. A thin
diffusion layer is formed between two metal surfaces that
are in close contact, causing a bond that provides a long
lasting and even gilding of high quality and with good
resistance to corrosion. A detailed description of the gilding
process is included in the book De Diversis Artibus, writ-
ten in the 12* century AD by the monk and goldsmith
Theophilius Presbyter (Brepohl, 1987: 236): after gilding
had already been executed on thicker material, the gilded sil-
ver plate was hammered to foil and embossed (von Carnap-
Bornheim, 2006: 91; Hammer, 1998: 189ff; Hammer and
Vof3, 1998: 316f; Oddy ez al., 1981: 240; Riederer, 1987:
90). According to the description, this technique is mainly
suitable for the gilding of foils, but hardly for objects that
are already produced in a certain shape, like cast items
(Becker ez al., 1996b: 58f), or for objects with deeply pro-
filed surfaces, where the gold foils can hardly be attached
neatly enough, as well as for gilding copper alloys, because
the quick oxidation of copper exposed to heat prevents the
development of a diffusion layer (Anheuser, 1999: 8). With
coatings between 8 and 20 pm as detected on archaeologi-
cal objects, this method requires a slightly higher quantity
of gold than leaf gilding (Becker, 2002a: 29; Becker, 2002b;
Hammer, 1998: 191f). In addition to this repeated heating,
other procedures, such as annealing processes or soldering,
can lead to the finishing of the gilding on silver.

The process of fire gilding is also based on the diffusion of
metal atoms. In this case, gold and mercury are mixed into
an amalgam which is distributed evenly on the surface of
the object (Fig. 1). The mercury in the amalgam supports
and accelerates the diffusion between substructure and coat-
ing; it evaporates from the coating at temperatures between
250 and 350 °C, leaving only a very small but character-
istic amount of mercury of 5 to 25% in the gold coating
(Anheuser, 1999: 34; Aufleger, 1996: 628; Brepohl, 1987:
111; 2003: 4011F; Biihler, 1998/1999: 443f; von Carnap-
Bornheim, 2006: 90f; Hammer, 1998: 192f; Hammer and
Vof3, 1998: 325; Lins and Oddy, 1975: 370; Roth, 1986:
54fF). On the basis of the amalgam paste, fire gilding is
not only suitable for copper alloys, but also for items with
deeply profiled and uneven surfaces, as well as cast objects
(Becker ez al., 1998: 207f). In addition to the comparably
high quantity of gold required, due to coatings with a thick-
ness of up to 100 pm (Hammer, 1998: 191, 193), the other
main disadvantage of this technique results from the use of
mercury: to date, there is no archaeological or historical evi-
dence that the cinnabar deposits in the Germanic area were
exploited for the distillation of mercury before the Middle
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Figure 1: Schematic illustration of gilding techniques: plating, leaf gilding, diffusion bonding and fire gilding (von Carnap-Bornheim,

2006, Fig. 1).

Figure 1 : lllustration schématique des techniques de dorure: placage, dorure a la feuille, mise en couleur et dorure & lamalgame (von Carnap-

Bornheim, 2006, Fig. 1).

Ages (Anheuser, 1999: 17; Weisgerber, 2003: 10; 2007). It
can also be assumed that another possibility to obtain mer-
cury was trade, for example with the Roman Empire (Becker
et al., 1998: 208f), and later on with the Byzantine Realm.
As mercury was not an easily obtainable raw material, the
idea that gilders were searching for an adequate replacement

seems reasonable. Several arguments can be mentioned argu-
ing against the theory developed by B. Arrhenius (1964:
38f; Arrhenius e al,, 1968: 236; von Carnap-Bornheim,
1994: 101), that during the Vendel and Viking Ages, resin
instead of mercury was used for fire gilding: resin chars
during heating and would rather prevent a diffusion of the
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gold into the substructure than support it; additionally, the
advantage of mercury in lowering the melting point would
be lost (Anheuser, 1999: 16). Resin would be more likely fit
for gluing gold onto an object.

At first sight, the method entailing the replacement of
mercury with lead in fire gilding seems more practicable,
as proposed by A. Oldeberg (1966: 187). A similar descrip-
tion is preserved in the Leyden Papyrus X, a collection of
receipes from the 3* or 4™ century AD (Raub, 1993: 104):
gold and lead are ground together, mixed with gum serving as
an adhesive, and distributed on the object to be gilded (Caley,
1926: 1156, here referred to as receipe 38; Halleux, 2002: 94,
here referred to as receipe 37). According to the translation
by E.R. Caley (1926: 1156), the lead was supposed to be
consumed by heat, and thus evaporate, like mercury. As the
boiling point of lead at 1750 °C is considerably higher than
the melting point of gold (1057 °C) or those of materials like
silver (950 °C) or coppee (1084 °C), a vaporization of the
lead is not feasible (Aufderhaar, 2009: 33f; discussion with S.
Greiff, RGZM). Since some receipes of the Papyrus Leyden X
contain inaccurate descriptions, K. Anheuser (1999: 20f) put
forth the hypothesis that the papyrus relies on the knowledge
of craftsmen, but that the writer himself was most likely not
one of them. Based on Caley’s translation, C. Raub pointed
out that it was not obvious if metallic lead was meant, and
proposed that probably yellow lead oxide (PbO) may have
been used to dilute the gold particles and stick them to the
object. As a variation, he considered that by heating the mix-
ture of metallic lead and gold in an oxidising manner up to
temperatures of more than 800 °C, the lead would not alloy
with the copper but oxidise to PbO, flux the copper oxides
and accordingly enable a diffusion of the gold (Raub, 1993:
104; see also von Lippmann 1919: 7).

R. Halleux (2002: 94) provided a new translation and
another interpretation of the Leyden Papyrus X: according
to it, the lead was not consumed by the heat, but liquefied.
As the melting point of lead at 327 °C is considerably lower
than the one of gold, the lead was most likely meant to serve
as a soft solder fixing a superficial gold layer to the copper
object (Halleux, 2002: 174-175, remark 7). Gold and lead
do not alloy but build up different intermetallic compounds
influenced by the amount of lead in the mixture (Brepohl,
1987: 991 2003: 29, 75; Wolters, 1981: 49).

3. THE DEVELOPMENT OF GILDING ANALYSED
ON THE EXAMPLE OF BROOCHES

In addition to their practical function, fibulae and
brooches also represented decorative elements of the garb,
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and therefore frequently became subject to decorations.
This aspect makes them especially suitable for an exemplary
analysis of changes in the technique and design of gilding.
Furthermore, fibulae and brooches are types of ornaments
presenting the greatest continuity, and are preserved in large
numbers and numerous variations throughout the first
millennium AD. Indeed, an analysis on the development
of gilding can only be carried out exemplarily due to the
huge amount of gilded material from this period; however,
the number of fibulae that can be presented in this article is
limited. The brooches discussed in this article are considered
to be representative for groups of ornaments featuring the
same characteristics in terms of their manufacturing process,
type of decoration and choice of material.

In period B2 (Eggers, 1974) of the early Roman Iron
Age, the predominant method of gilding was plating with
gold sheets that were mechanically fixed to the object. One
example of this is gold plating covering silver filigree: the
embossed marks of the filigree work are reminiscent of
decorations with gold wire known from some fibulae from
period B1 (Eggers, 1974). Plated filigree is therefore a com-
prehensive decoration necessitating a lesser amount of gold
(von Carnap-Bornheim, 1998: 4671ff; 2006: 90). Some
specimens belonging to fibulae of the Almgren types 27 to
30 (Almgren, 1973), found mainly in Jutland, Denmark,
bear small scale stamped gold foil inlays (Cosack, 1979:
4911, 98f; Norling-Christensen, 1942). The evidence that a
centre point was used for drilling the sockets for those inlays
on a fibula from Quern-Scheersberg, Schleswig-Holstein,
Germany (Fig. 2), and the decoration of the triangular inlays
with fir branch-shaped punch marks indicate some technical
influences from the Roman provinces (Bslckow, 2006: 66;
Cosack, 1979: 49f).

During the late Roman Iron Age, the type of decoration
with stamped foils was continued. The important innova-
tion was the use of gilded silver sheets that were fixed to the
substructure of the given ornament. The advantage of this
technique was that it required a smaller amount of gold.
A polychrome design was achieved by various combinations
of methods, and decorations range from simple collars of
gilded foil attached to the bow of a fibula, like on an example
from the 3" century burial in Gommern, Saxony-Anhalt,
Germany (Becker, 2001: 131f), to rather complex combi-
nations of gilded foils, silver elements such as small rivets,
and rims and glass inlays, like on the Scandinavian rosette
brooches (Almgren, 1973: group VII), or on brooches of
type Mackeprang IX (Eggers, 1964: 37f; Ethelberg, 2000:
51f; Lund Hansen, 1971; Lund Hansen ez a/., 1995: 212f).
Diffusion bonding was scientifically identified as a gilding
technique on the foil collar of the fibula from the Gommern



From the goldsmith’s point of view: gilding on metals during the first millennium AD. .. 247

Figure 2: (See colour plate) Silver fibula with gold inlays and pla-
ted filigree work from Quern-Scheersberg, Schleswig-Holstein,
Germany (Bélckow, 2006: 67).
Figure 2 : (Voir planche couleur) Fibule en argent avec des inclusions
dor et du filigrané plagué, de Quern-Scheersberg, Schleswig-Holstein,
Allemagne (Bélckow, 2006: 67).

burial (Becker, 2002a; b; Becker ez 4/, 1996a; b; 1998),
and on the fragments of two rosette brooches from Norway:
the bonding was achieved by hammering the gold foil to
the silver plate and subsequently heating both components.
On two other Norwegian rosette brooches, evidence that
the bonding was supported by a copper-bearing solder was
found (Plather ez 2/, 1995: 12ff; Plather and Simensen,
2002: 54711).

The design of the disc brooches follows the same prin-
ciples, using gilded and stamped silver foils, silver elements,
and sometimes glass inlays. Since diffusion bonding had
already been carried out before hammering the metal, the
foils must have been stamped after the gilding, but some
of the disc brooches show traces of a fire gilded surface.
The production of chased foil, like on the disc brooch from
Tangendorf, Lower Saxony, Germany (Fig. 3), with its ela-
borate representation of a deer (Brandt, 2006: 70; Drescher,
1955: 251f), or other intensely curved foils, like on tutulus
shaped brooches (Adomat, 2000: 411ff; Eichhorn, 1908:
903ft; Ethelberg, 2000: 312f; Thomas, 1966: 103) requires
repeated annealing processes, as the distortion of precious
metals through techniques such as hammering or embossing

Figure 3: (See colour plate) Disc brooch from Tangendorf, Lower
Saxony, Germany (Brandt, 2006: 71).
Figure 3 : (Voir planche couleur) Broche discoide de Tangendorf, Basse
Saxonie, Allemagne (Brandt, 2006: 71).

has to take place in a cold state. During such procedures,
the crystal structure is forced into an unnatural condition;
the metal hardens and can break under further distortion.
In order to prevent this, precious metals are annealed after
certain stages of distortion to achieve a re-crystallization of
the structure and to regain their flexibility. The annealing
process requires a minimal temperature of 200 °C, but can
also be carried out at higher temperatures (Brepohl, 2003:
184ff; Wolters, 1981: 26f). Silver that is already gilded
would easily fade if heated several times. It is reasonable to
assume therefore that the respective foils were gilded after
curving by the technique of fire gilding. Scientific evidence
that fire gilding was carried out during the Late Roman Iron
Age was detected on the top of a silver shield boss from
the aforementioned Gommern burial (Anheuser, 1999: 16;
Becker et al., 1998: 207, 209; Biihler, 1998/1999: 444). The
same argumentation is valid for gilded foils soldered to the
substructure of the brooches.

From the times at the end of the Roman Iron Age and the
Migration Period, several types of brooches are preserved
that display gilding applied to more massive material, and
in combination with several new decorative techniques, as
for example on the silver bow brooches of the Wiesbaden
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type from the period between the end of the 4* and the
early 5™ century AD (Fig. 4), which are mainly distribu-
ted throughout the Middle Rhine Area. The decorations of
those fibulae, carried out in niello and with punch marks as
well as motifs like beaded string, are reminiscent of objects
manufactured in the nearby Roman provinces during the
late Roman Iron Age. Those objects can be considered as
models for the decorations of the fibulae in terms of tech-
nique and ornamentation, as was already pointed out by
Joachim Werner (1981). Mercury contents detected by
spectral analysis on a closely related fibula from Grof3-
Kéris, Brandenburg, Germany (Fig. 5) support this thesis:
fire gilding was carried out both on the thicker material
of the foot, itself decorated by chip-carving, but also on
silver foils mechanically attached to the bow of the fibula
(Franke, 1987: 237ff; Gustavs, 1987: 215fF; Vof§ et al.,
1998). Mercury contents on the surface of a gilded silver
fibula from a grave find on the farm of Roligheten, Norway,
represent yet another evidence of fire gilding during this
period (Plather and Simensen, 2002: 548, 555).

Massive cast items gilded directly on their copper based
alloys are found among the Saxon and Anglo-Saxon equal
arm brooches and disc brooches, which are also decorated
with elements deriving from the Roman provinces, like the

¥ vergoldet

vergoldet

Figure 4: Fibulae of the Wiesbaden-type. Fibula from Wiesbaden,
Hesse, Germany, decorated with niello inlays and punch marks,
and fibula from Waulfen, Saxony-Anhalt, Germany, decorated with
beaded string imitation (Werner, 1981: attachment 2, Figs. 15
and 1).

Figure 4 : Fibules de type Wiesbaden. Fibule de Wiesbaden, Hesse,
Allemagne, décorée avec des inclusions de niello ex marques de poin-
connage, Fibule de Wulfen, Saxonie-Anbalt, Allemagne, décorée avec
des imitations de cordons perlés (Werner, 1981: document joint 2,
Fig. 15 er 1).
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Figure 5: (See colour plate) Fibula decorated with chip-carving technique
from Gross-Kéris, Brandenburg, Germany (Vof§ ez a/., 1998: pl. 65b).
Figure 5 : (Voir planche couleur) Fibule décorée au moyen de la tech-
nique de chip-carving, de Gross-Koris, Brandebourg, Allemagne (Vo
et al., 1998: pl. 65b).

egg and dart motif (Béhme, 1974: 14ff, 220; Bruns, 2003:
32, 57ff; Haselhoff, 1979: 153ff; Kiihn, 1981: 64f). The
only possible method for obtaining a durable gilding of
those alloys is fire gilding.

Fire gilding was clearly established as the main gilding
technique when the Germanic goldsmiths started to pro-
duce ornaments of more massive materials, like silver plate,
or by casting of copper based alloys. These profound changes
occurred together with the adoption of several techniques
and decorative styles from metal objects manufactured in
the Roman provinces during the end of the Roman Iron
Age.

During the Migration and Merovingian Periods, the
combination of decorative techniques (niello, chip-carving
and fire gilding) on brooches cast of silver or copper alloy
became a regular pattern for the decoration of the bow fibu-
lae (Goldner, 1987; Koch, 1998).

In contrast, a unique phenomenon in the gilding of
brooches during the first millennium AD is verified on some
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samples of small garnet brooches from the period between the
end of the 5* and the beginning of the 6* century AD: while
made of iron, the brooches were gilded by mechanically fixed
gold or gilded silver sheets (Vielitz, 2003: 20ff, 162, 165,
207). Clearly, the technically challenging operation of fire gil-
ding on iron, which requires a preliminary copper plating of
the iron surface (Anheuser, 1999: 22; Hammer, 1998: 198),
was not known or at least not carried out before then.
Gilded embossed foils were not abandoned as decora-
tive elements, but were frequently used on disc brooches
throughout the Migration and Merovingian Periods.
While disc brooches bearing sockets or filigree decorations
(Rademacher, 1940; Thieme, 1978) soldered to the foil, or
brooches bearing copper alloy foils, must have been to be
fire gilded, some of the disc brooches bearing stamped sil-
ver foils (Klein-Pfeuffer, 1993) could also have been gilded
by diffusion bonding. To date, no analysis was carried out
on those brooches, but a hint that the diffusion bonding
method was not at all forgotten by the end of the Roman
Iron Age is the detailed description provided in the 12
century AD by Theophilius Presbyter (Brepohl, 1987: 236).
The number of gilded pieces among brooches increased
considerably until the 6™ century AD, and gilding of
brooches was common during the Merovingian Period
(Goldner, 1987; Koch, 1998; Kiihn, 1981). From the end
of the Merovingian Period onward, a clear decline in the
amount of gilded material can be observed, which condi-
nued, at least on the continent, throughout the Carolingian
Period. This development can be exemplified by the equal
arm brooches manufactured between the beginning of the
7% century AD and the Carolingian Period: only approxi-
mately 2% of the material was gilded (Thorle, 1998: 106f
2001: 1, 5, 13, 309). Only very few gilded brooches are pre-
served from the Carolingian Period, and most of them are
quite small objects, like bird shaped brooches or brooches
with enamel inlays (Frick, 1992/1993; Haselhoff, 1990).
In Viking Age Scandinavia, the situation was quite dif-
ferent. A significantly higher number of brooches, like disc
brooches (Jansson, 1984a; b) and oval brooches (Jansson,
1985), mainly made of copper based alloys, were gilded.
After carrying out microscopic analysis on oval brooches,
A. Oldeberg (1943: 270f; 1966: 186f) postulated that both
leaf gilding and fire gilding were employed in their making,.
The differences in the use and frequency of gilding during
this period may have several reasons. In the Carolingian
Empire, a significant number of brooches were made of tin or
lead, metals not appropriate for fire gilding (Frick, 1992/1993).
Furthermore, Viking Age Scandinavia also had the advantage of
being able to purchase mercury because of its trade connections
with the Byzantine Realm and Arabian countries.

4. THE SUPPLY OF GOLD

To date, there is only limited evidence regarding gold
extraction in the Germanic area during the first millen-
nium AD (Andersson, 1995: 11; Siegmund, 1998: 308).
The only indications concerning placer gold mining in the
Upper Rhine Area are the distinctive platinum and silver
contents detected on gold objects from the Merovingian
Period (Hartmann and Wolf, 1975: 23ff). Therefore,
imports from the Roman Empire, and later from the East
Roman and Byzantine Realm, are commonly considered to
represent the source of the gold used in the Germanic area
(Andersson, 1995: 11; Siegmund, 1998: 308). Nevertheless,
evidence of gold imports is not readily available. In spite
of this, there are some indications that the gold imports
correspond quite well with the amount of gilded material.
The first few gilded objects were from period B2 (Eggers,
1974) of the early Roman Iron Age, corresponding to a first
increase of the gold imports into the Germanic area, which,
after a brief caesura, continued during the Late Roman Iron
Age (Andersson, 1995: 10; Roggenbuck, 1988: 55, 61). It
is not evident in which form the gold was imported. E
Siegmund (1998: 308) suggests that imported gold coins
served as raw material. His argument is supported by the
finding of gold coins at the workshop site of Helgd, Sweden,
bearing marks which may originate from testing the gold
contents (Kyhlberg, 1986: 30).

In Denmark and Sweden, the amount of imported gold
coins in deposits indicates an increasing import, which was
interrupted after reaching its peak during the 5* and 6* cen-
turies AD (Jorgensen and Vang Petersen, 1998: 279; Lund
Hansen, 1987: 231). A shortage of precious metals from the
middle of the 6* century AD onwards becomes apparent in
the Frankish Realm as well, as golden ornaments became
scarce in Middle and Northern Europe (Siegmund, 1998:
212). In addition, examinations carried out by J.RC. Kent
(1972: 70ff) on Merovingian gold coins indicate a reduction
of the gold contents from 90-100% down to 30% during
the period between the end of the 6* and the beginning
of the 7* century AD. They were finally replaced by silver
coins at the end of the 7* century AD. The considerable
decrease of gilded objects from the 7* century AD onwards
follows this tendency, showing however a certain delay. For
Viking Age Scandinavia, an increase in gold imports can be
observed from the amount of gold ornaments and deposits
(Jorgensen and Vang Petersen, 1998: 286), which once again
corresponds to the amount of gilded material.
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5. CONCLUSIONS

Addressing the reasons for the development of gilding
techniques, it can be assumed that the shift from plating
to diffusion bonding was most likely caused by an effort to
save gold. Nevertheless, this argument is not appropriate for
explaining the success of fire gilding, because in that case the
gold layer is considerably thicker than those produced by
diffusion bonding. In addition to this, fire gilding required
not only gold, but also mercury, as raw material. The success
of the fire gilding method is therefore most likely related to
its more comprehensive applicability, associated with a high
quality of the gilding. It represented the best technique for
gilding massive or deeply profiled objects, and pieces made
of copper alloys. Nevertheless, it is premature to set a limit
for the diffusion bonding method to the Roman Iron Age.

The development of gilding was influenced by several fac-
tors. The coherence of gilded material with the amount of
gold available in the Germanic territories is noticeable. One
other influence was related to developments in the manufac-
turing of jewellery. This meant that the technique that was
most suitable for a given type of ornament was used more
frequently. During the early Roman Iron Age, the use of
gilded and stamped silver foils enabled a production of a lar-
ger amount of similar decorative elements without a consi-
derably higher use of gold (von Carnap-Bornheim, 2006:
92.). The fire gilding method opened up new possibilities
for the mass production of gilded ornaments, because it was
suitable for gilding cast objects. Influences from the Roman
Empire were most likely another factor having an impact
on further developments: evidently, changes in gilding
techniques occurred contemporarily with new decorative

techniques and styles deriving from the Roman Provinces
(Aufderhaar, 2005: 122ff).
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