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he technique of gold inlaid decoration  

in the 5th-4th centuries BC: silver and iron inds 

from the early Sarmatian barrows of Filippovka, 

Southern Urals 

La technique de décoration par inclusion d’or aux Ve-IVe siècles av. J.-C. : 

les trouvailles en argent et fer des tumulus de la période Sarmate ancienne  

de Filippovka au sud de l’Oural

Marina Shemakhanskaya*, Mikhail Treister** and Leonid Yablonsky***

Abstract: he present paper addresses silver and iron objects (iron sword awl, silver quiver hooks, and an iron knife with a silver handle) decora-
ted with inlaid gold strips and plates. he artefacts were excavated recently in the barrows near the village of Filippovka, in the Southern Urals, 
and were dated to the 5th-4th centuries BC. Typological and stylistic analyses are complemented with the study of technological features of the 
objects. Analysis under the Analytical Scanning Electron Microscope (SEM), carried out during the restoration of the objects, revealed the speciic 
features of Urals gold. Most of the objects analysed represent local forms of the early Sarmatian culture. his technique of gold inlaid decoration 
was spread by the nomads of the Eurasian steppes from the Altai Mountains in the east to Central Kazakhstan and the Southern Urals in the 
west during a period between the 7th and the 4th centuries BC; furthermore, the technique is also attested in Achaemenid metalwork. A unique 
silver black patinated handle of a knife, shaped in the form of a stag, was inspired by the ‘Achaemenid international style’, but the peculiarities 
of style and the inlaid technique do not exclude the possibility that it could have been manufactured in a provincial Achaemenid workshop for 
a Sarmatian customer. 

Résumé : L’article traite les objets en fer et argent (épée et alêne en fer, agrafes de carquois en argent et couteau avec poignée en argent) décorés de bandes 
et de feuilles d’or, trouvés récemment dans les tumulus proches de la ville de Filippovka, dans le sud de l’Oural, et datant des Ve-IVe siècles av. J.-C. Les 
analyses stylistiques et typologiques sont complétées par l’étude des détails techniques des objets. Les observations réalisées sous microscope électronique à 
balayage (MEB) pendant leur restauration ont révélé les caractéristiques de l’or de l’Oural. La majorité des objets analysés appartiennent aux formes locales 
de la culture Sarmate ancienne. La technique de décoration par inclusion d’or, observée dans le travail du métal des Achéménides, a été difusée pendant 
le VIIe-IVe siècle av. J.-C. par les nomades des steppes Eurasiennes, à partir des monts Altaï vers l’est jusqu’au Kazakhstan central et vers l’ouest jusqu’au 
sud de l’Oural. Une poignée de couteau, pièce unique en forme de cerf patiné à l’argent noir, a été inspirée par le style Achéménide international, mais 
les particularités du style et de la technique d’inclusion n’excluent pas la possibilité d’une fabrication dans un atelier Achéménide provincial destinée à 
un Sarmate.

Keywords: Early Sarmatian culture, gold inlaid decoration, iron, silver, Southern Urals.
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1. IntroductIon

he recent excavations (2004-2008) of the barrows near 
the village of Filippovka, in the Southern Urals, carried 
out by the Institute of Archaeology, Russian Academy of 
Sciences, brought to light remarkable burial and ritual 
complexes belonging to the early Sarmatian culture (5th-
4th centuries BC) (Yablonsky and Meshcheryakov, 2007; 
Catalogue Orenburg 2008). his paper focuses on a series 
of silver and iron objects with gold inlays, originating from 
the Filippovka barrows nos. 4 and 15, currently on display 
in the Orenburg Museum of local lore.

2. Methods

Typological and stylistic analyses of archaeological objects 
were performed. he gold inlays of the iron and silver objects 
from Filippovka were studied under the microscope during 
restoration works. he gold inlaid decoration of the sword 
was studied with the SEM coupled with an energy-disper-
sive X-ray spectrometer.

3.  results (M. Shemakhanskaya, M. Treister 
and L. Yablonsky)

Barrow no. 4, one of the two largest, centrally located, 
and most probably princely barrows, included numerous 
burials of horses, a sacriice place, and burial pits, four of 
which are dated to the early Sarmatian period (Yablonsky 
and Meshcheryakov, 2007). he objects under discussion 
were found in burials nos. 2, 3 and 5.

An iron sword from burial no. 2 has a butterly-shaped 
cross-piece decorated with engraved compositions, inclu-
ding a scene of hunting and immolation of deer. Its base 
is formed with two iron bars, with cast silver gold inlaid 
reliefs ixed on them. On the blade, there are inlays showing 
animals and the sacriice of a stag by the warriors (Catalogue 
Orenburg 2008: no. 39) (Fig. 1). Various types of gold wires 
and narrow plates were hammered in the hollows carved on 
the iron blade (Fig. 1[2]) and on the pommel (Fig. 1[3]). 
he proiles of the hollows may be seen, mirror-relected, 
on the rear side of the inlays. he hollows on the blade and 
on the pommel are made with diferent instruments. Two 
other objects originate from the same burial: a small iron awl 
with a pendant attached to its inial and a blade with gold 
inlays forming a spiral pattern, executed in the same way as 
the inlays on the blade of the sword (Catalogue Orenburg 
2008: no. 40) (Fig. 3, [1-2]), and a cast silver quiver hook, 

with thin gold inlays of various shapes (Fig. 4), showing a 
predator devouring a griin. 

A quiver hook of cast silver from burial 3 shows a compo-
sition with a griin and a panther. he details are accentu-
ated with gold inlays of thin sheet gold, hammered in the 
hollows (Catalogue Orenburg 2008: no. 9) (Fig. 5, [1-3]). 

Numerous burials were investigated in barrow no. 15, 
located in the north-eastern part of the cemetery. Burial 1 
yielded remains of a battle-axe, with its head in the form of a 
bear, inlaid with gold wires (Fig. 3, [3]) (Balakhvantsev and 
Yablonsky 2007: 147, Fig. 1, 7). In burial 3, a silver quiver 
hook showing a feline predator and a head of a bird of prey, 
inlaid with gold (Catalogue Orenburg, 2008: no. 84) (Fig. 
5, [4-5]), was found. Stylistically and technologically, this 
artefact it is similar to the ind from burial 3 of the barrow 
no. 4 (Fig. 5, [1-3]), although it varies in details and the 
workmanship is more crude.

An iron knife with a cast silver handle in the form of a 
stag with antlers, decorated with inlays of gold (Col. pl., a-c) 
(Catalogue Orenburg, 2008: no. 42), found in the central 
burial 5 of the barrow no. 4, attracted our special atten-
tion. he handle was cast after the wax model of silver, with 
admixture of copper (2-5%) over the blade of the knife. he 
material used for the inlays shows ca. 84% gold, 14% silver, 
and small admixtures of copper. he surface is covered by 
silver sulphide (silver chlorides, characteristic for archaeo-
logical silver, are completely absent) of almost black colour. 
his aspect is unusual for archaeological silver objects, and 
indicates that it was probably done intentionally, to contrast 
with the gold inlays. Gold inlays in the form of circles, curls, 
strips and triangles decorate the head (Col. pl., b) and the 
body (Col. pl., a) of the stag, which is rendered in a low 
relief. Nine parallel inlays, slightly waved and narrowing 
towards the inial, deviated originally from the bottom of 
the handle towards the head of the stag – three of them are 
lost, leaving open the hollows of the inlays (Col. pl., c). 

he objects from Filippovka under discussion here have 
various shapes and functions, and the inlaid gold strips and 
plates were used to stress elements of animal bodies, or to 
create ornamental or igural compositions. On the majority 
of objects, these strips and plates were inserted in the hol-
lows cut in their bodies (as on the sword or quiver hooks). 
In iron objects, they were hammered inside the hollows. In 
the silver hook shown in Figure 4, the gold inlays have even 
edges, and only minor signs of hammering are present. In 
some cases, the inlays are somewhat smaller than the hol-
lows, and they were most probably glued in – in antiquity, 
natural resins were used for gluing gold foils (Hockey et al., 
1992: 281-291; Oddy, 1990: 29-33). he bottoms of the 
hollows on the basis of the silver knife handle are lat and 
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Figure 1: Iron sword with silver cross-guard and gold inlays. Filippovka, barrow no. 4/2006, burial 2. (1): general view; (2-4): undersides 
of the gold inlays showing marks of the tools used to create the groove in which it was set – (2), (3): on the blade; (4): on the pommel; 
(5): detail of the inlay decoration on the blade.
Figure 1 : Épée en fer hachurée à l’argent et avec des inclusions d’or. Filippovka, tumulus no. 4/2006, sépulture 2. 1 – vue générale; 2-4 –dessous 
des inclusions d’or montrant les marques des outils utilisés pour la production de la rainure (2-3 – sur la lame ; 4 – sur le pommeau) ; 5 – détail 
de la décoration en inclusion de la lame.
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even, the walls are vertical, and there are no marks of cutting 
instruments. his leads us to the assumption that they were 
made by the insertion of thin gold plates in the wax model, 
which were later inlaid in the hollows, and ixed with an 
amalgam of mercury – the presence of the latter is conirmed 
by the microprobe analysis of the edge of the inlay, showing 
gold, silver and mercury. he use of mercury for ixing gold 
foils to the surface of silver objects is attested in ancient 
metalwork (Vittori, 1979: 35-39).

4.  the analytIcal study of gold 
(M. S. Shemakhanskaya)

During the restoration of the inlaid decoration of the 
sword, in all the parts analysed by various techniques applied 
to the gold surface, small hard bright inclusions of indei-
nite shapes and various dimensions could be observed’? But 
what does ‘light’ mean in this context. he SEM study of 
the gold inlays, carried out at the Institute of Geology of 
Ore Deposits, Petrography, Mineralogy and Geochemistry, 
Russian Academy of Sciences (IGEM RAS), revealed that 
these inclusions contain platinum group elements: osmium, 
iridium, ruthenium and platinum (Fig. 2, [1-2]). he cor-
relation of these elements in diferent inclusions of the 
same object varies. Such inclusions, in various quantities, 
are attested in the gold inlays of all examined objects, except 
for the two silver hooks from burials 3 in the barrows nos. 
4 and 15 (Fig. 5).

Similar inclusions were revealed during the study of other 
gold objects found in contemporary nomad burials in the 
Southern Urals; one particular example is that of a gold 
animal style bracelet found in the barrow no. 3 at Kichigino 
(Zaikov et al., 2008b: 47). he presence of osmium, irid-
ium, ruthenium and platinum in the gold inlays (Fig. 2) is 
generally comparable with the composition of granules of 
alluvial gold from the Miass and Kochkar mining regions, 
located 500-600 km north-east of Filippovka (Yushkin 
1990: 46-48; Kobiashev and Nikandrov, 2007: 223; Zaikov 
et al., 2008a: 404; Zaikov et al., 2008b: 47, 49). Although 
methods of reining gold from inclusions were known in 
antiquity (Craddock, 2000: 200-211), it is evident that the 
gold used for the inlays of the sword from Filippovka was 
not reined. 

5. dIscussIon (M. Treister)

Most of the objects under discussion represent local 
forms, characteristic of the early Sarmatian culture of the 

Southern Urals. hus, the quiver hooks analysed here, repre-
senting compositions of griins and predators, ind parallels 
among the bronze inds from the barrows of the Southern 
Urals, Mountainous Altai, Tuva, and Eastern Kazakhstan 
(Korol’kova, 2006: pls. 60, 1-6; 61, 13-14; 63, 1. 3). At 

Figure 2: Results of the analytical study of the gold inlays of the 
sword (see Fig. 1). (1): inclusion of a platinum group metal in the 
gold inlay of the sword under SEM; (2): the Roentgen spectrum 
of the platinum group metals obtained with SEM; the parameters 
of the spectrum are given at the bottom.
Figure 2 : Résultats de l’étude analytique au MEB des inclusions d’or 
de l’épée (voir Fig. 1). 1. inclusion de platinoïdes sur la feuille de 
l’épée ; 2. spectre à rayons X de l’inclusion de platinoïdes, en bas les 
paramètres d’acquisition.
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the same time, the style of execution of a panther’s head, 
especially on the hook from burial 3 in the barrow no. 4 
(Fig. 5, [2]) reminds us of that of the gold torc from burial 
2 of the same barrow (Catalogue Orenburg, 2008: no. 1). 
In contrast, the ‘running wave’ pattern decorating the beak 
of the griin is a decorative element unusual for Sarmatian 
objects, but widespread in the Greek world. he decoration 
of the sword may be compared with those present on the 
swords from the Filippovka barrow no. 1 (Aruz et al., 2000: 
nos. 5-6; Catalogue Orenburg 2008: 98, no. 39), and with 
those from the princely Saka burial in the Issyk barrow in 

Kazakhstan (Akishev, 1978: 105, pl. 24, right; Popescu et 
al., 1998: 187, no. 331), while the general category to which 
these swords belong may be traced back to the 7th century 
BC sword and dagger (Čugunov et al., 2006: 118, no. 8, 
pls. 19-20; 133, no. 28, pls. 63, 65) from the Arzhan-2 
barrow in the Altai Mountains. Also, the decoration style 
of the small iron awl, in the form of elaborate S-shaped 
spirals (Fig. 3) is characteristic for numerous gold objects 
from Filippovka, including golden overlays of wooden ves-
sels (Aruz et al., 2000: nos. 25, 27-28, 69).

he knife handle (Col. pl., a-c) inds a close parallel 
in a hippopotamus ivory handle of a knife (Sevinç et al., 
1998: 312, Figs. 8-9; 320, no. 17) found in a tumulus at 
Dedetepe in north-western Turkey, dating to ca. 480-460 
BC. Its Achaemenid inspiration is further conirmed by the 
outlined beard leading to the ears, and especially by a typical 
representation of the animal’s hindquarters in relief, as seen 
on some of the Achaemenid rhyta, or on the majority of 
silver amphora-rhyta (Amandry, 1959: 38-56; Pfrommer, 
1990: 191-209; Calmeyer, 1993: 152-153, pls. 43-44; 
Boardman, 2000: 188-189, 246, note 129), including the 
recent ind from burial 4 of the Filippovka barrow no. 4 
(Yablonsky and Meshcheryakov, 2007: 57, Fig. 3, Col. pl. 
1; Yablonsky, 2007: 88, 93, Fig. 7; Catalogue Orenburg 
2008: no. 5; Balakhvantsev and Yablonsky, 2008: 30, 34, 
Fig. 5, 1; Treister, 2008: 158-160, Fig. 6). We can also ind 
similar treatments of animal bodies in gold Achaemenid 
jewellery, in particular on the bracelets (Yablonsky and 
Meshcheryakov, 2007: 57-58, Fig. 4, Col. pl. 2; Yablonsky, 
2007: 89, 95, Fig. 9; Catalogue Orenburg, 2008: no. 
14) and on the torc from the same barrow in Filippovka 
(Yablonsky and Meshcheryakov, 2007: 58, Fig. 5, Col. pl. 
1; Catalogue Orenburg, 2008: no. 2). At the same time, the 
treatment of separate elements of the representation (the 
eyes, wings, joints, shoulder blades, etc.) on the knife handle 
from Filippovka diverges from the canons characteristic for 
art of the Achaemenid style. While on the Achaemenid 
rhyta/amphora-rhyta and jewellery, as well as on the ivory 
knife handle from the Dedetepe tumulus, we come across 
the canonical depiction of the eye, framed with relief rims 
and with an accentuated lacrimal sac (Rehm, 1992: 257), 
on the knife handle from Filippovka, the stag’s eye is round, 
slightly convex, and framed with a cut and a wide gold strip. 
he wings of the animals on the Achaemenid silver vessels 
always show carefully treated detailed feathering (Rehm, 
1992: 256-257, 263-264); in contrast, in the case of the 
object under consideration here, the modelling of the wing 
is very coarse, and the feathering is shown by strips of the 
same width as those making up the outline of the wing. In 
Achaemenid jewellery and toreutics, the joints are usually 

Figure 3: (a): Iron awl with gold inlays. Filippovka, barrow no. 
4/2006, burial 2; (b): detail of the gold inlay of the awl; (c): detail 
of an iron battle-axe. Filippovka, barrow no. 15/2004, burial no. 
1; gold inlays shown as lighter grey/white. 
Figure 3 : 1. Alêne en fer avec des inclusions d’or. Filippovka, tumulus 
no. 4/2006, sépulture 2 ; 2. détail de l’inclusion d’or ; 3. détail de la 
hache de guerre en fer. Filippovka, tumulus no. 15/2004, sépulture 
no. 1 ; inclusions d’or en gris clair/blanc. 
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worked in detail, and there are canonical ways of rendering 
the shoulder blades, consisting of two oval, or one circular 
and one drop-shaped, elements (Rehm, 1992: 254-255, 
262-263). Once again, this is not the case for the knife 
handle from Filippovka.

he technique of decorating silver objects with gold inlays 
is attested in Achaemenid metalwork already since the 6th cen-
tury BC (Moorey, 1988: 231-246), in particular for the silver 

bowls and a rhyton, the outer surface of which was decorated 
with the friezes of gold matrix-hammered appliqués showing 
a Persian king, warriors, birds, or stepped pyramids. A silver 
vessel, decorated with concentric incised lines, and inlaid with 
gold wire, originates from cache 1 of the barrow no. 1 in 
Filippovka (Aruz et al., 2000: no. 19). A horse-harness strap-
divider in the form of a griin head, of unknown provenance, 
currently on display in the British Museum, requires special 

Figure 4: Silver quiver 
hook with gold inlays. 
Filippovka, barrow no. 
4/2006, burial 2. (a), 
(b): side views; (c): view 
from above; (d): detail – 
the hollow for the gold 
inlay; (e): side view with 
gold inlays fallen out; 
(f ): gold inlays.
Figure 4 : Agrafe de 
carquois en argent 
avec inclusions d’or. 
Filippovka, tumulus no. 
4/2006, sépulture 2. 1 ; 
2. vues de côté ; 3. vues 
d’en haut ; 4. détail de 
l’oriice pour l’inclusion 
de l’or ; 5. vue de côté 
avec des inclusions d’or 
tombées ; 6. inclusions 
d’or.
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Figure 5: Silver quiver hooks with gold inlays. (1)-(3): Filippovka, barrow no. 4/2006, burial 3 (1, 3: general view; 2: detail – head of a 
panther); (4), (5): Filippovka, barrow no. 15/2004, burial 3 (4: side view; 5: detail – head of a panther); gold inlays shown as lighter grey.
Figure 5 : Agrafe de carquois en argent avec inclusions d’or. 1-3. Filippovka, tumulus no. 4/2006, sépulture 3 (1, 3. vue générale ; 2. détail : tête 
de panthère) ; 4-5. Filippovka, tumulus no. 15/2004, sépulture 3 (4. vue de côté ; 5. détail : tête de panthère) ; inclusions d’or en gris clair.
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Col. pl. 1: (1)-(3): (See colour plate) Silver knife handle with gold inlays, Filippovka, barrow no. 4/2006, burial 5; (4): gold work on the 
blade of the sword (see Fig. 1); (5): gold inlays in the silver quiver hook (see Fig. 5, 1-3).
Col. pl. 1 : (Voir planche couleur) 1-3: Poignée de couteau en argent avec inclusions d’or, Filippovka, tumulus no. 4/2006, sépulture 5 ; 4 : travail 
de l’or sur la lame de l’épée (voir Fig. 1) ; 5:  inclusions d’or de l’agrafe du carquois en argent (voir Fig. 5, 1-3).
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attention, as its details are rendered with gold inlays. he 
object is a cast piece of copper-gold alloy, and it has been deli-
berately given a dark patina in antiquity in order to enhance 
the surface contrast with the inlay (Curtis and Tallis, 2005: 
no. 389). his, we suggest, was also the case with the knife 
handle from Filippovka. No technical investigation of the 
Achaemenid silver vessels with gold inlays has been published 
to date. In the bowl from the British Museum, ANE 134740 
(Moorey, 1988: 233-234, no. 1, pl. Ia; Seipel, 1996: no. 60; 
Curtis and Tallis, 2005: no. 111), the hollows were cut for the 
inlays, and they were hammered into the undercut edges; no 
mercury was found on the gold inlays by XRF.

Although the silver igures of animals forming a circle, 
which were used primarily as Achaemenid vessel handles, 
are often additionally inlaid with gold, the decoration of 
the knife handle from Filippovka difers from these in the 
shape of the gold inlays. he treatment of the details of the 
stag body on the handle of the silver knife (Col. pl., a) also 
difers from the images of stags in the inlaid decorations 
on the sword (Fig. 1[5]; Col. pl., d), from the gold over-
lays of wooden vessels (Aruz et al., 2000: nos. 25-28, 30, 
34), and from wooden sculptures of stags overlaid with gold 
(Aruz et al., 2000: nos. 1-4, 20-22, 84-92) originating from 
Filippovka, with their highly stylized decorations of elabo-
rate spirals. he style is much more similar, although not 
identical, to the more realistic images which we encounter 
in the art of the Pazyryk culture of the Altai, dating to the 
4th-3rd centuries BC, for example, that of the wooden carved 
plates of horse-harness from the barrow no. 11 of the Berel 
cemetery in Eastern Kazakhstan (Samašev et al., 2002: 269, 
Fig. 26), and of the silver belt plaques from the Pazyryk bar-
row no. 2 (Rudenko, 1953: 124, pl. XXVII, 1-2; Polos’mak 
and Barkova, 2005: 49, Fig. 2.22, d).

6.  conclusIon  
(M. S. Shemakhanskaya and M. Treister)

he use of the technique of decorating iron and bronze 
objects with gold inlays by the nomads of Eurasia already 
in the 7th century BC is attested by the decoration of a 
battle axe (Čugunov et al., 2006: 121, no. 13, pl. 26) and 
arrowheads (Čugunov et al., 2006: 123-124, no. 16, pls. 
31-32) from the princely Arzhan-2 barrow in Southern 
Siberia (Armbruster, 2007: 99). his technique remained 
in use in the period between the 6th and the 4th century 
BC, as indicated by the inds of: a gold-inlaid iron knife 
handle in the Shibe barrow in Southern Siberia (Popescu 
et al., 2001: no. 201), a gold-inlaid iron pin in the barrow 
no. 22 of the cemetery Doge-Bary in Tuva (Čugunov, 1998: 

302, Fig. 16, 3), and the plaques in the barrow no. 3 of the 
Tasmola-V necropolis in Central Kazakhstan (Popescu et al., 
1998: nos. 145-150). he locations of the inds span the vast 
belt stretching from the Altai Mountains in the east to the 
Southern Urals in the west.

he handle of the knife from Filippovka (Col. pl., a-c) can-
not be discussed as an example of ‘international Achaemenid 
style’, although it was inspired by such an item, most pro-
bably dating to the irst half of the 5th century BC. We do 
not know who created this knife handle. It is worth noting 
that the technique of making hollows for the inlays already 
in the wax model is diferent from the technique of cutting 
hollows, used for the decorations of the hooks and the cross-
guard of the sword. Also remarkable is the method used for 
ixing the inlays in the hollows. he peculiarities related to 
its style and to the inlaid technique itself do not exclude the 
possibility that the knife was manufactured in a provincial 
Achaemenid workshop and that the respective craftsmen 
considered the tastes of a Sarmatian customer. 

he characteristic features of Urals gold were irst attested in 
the course of our study in numerous objects from nomad burials. 
his allows a correlation of the metal of these items with the 
sources of gold. he geographical and chronological distribution 
of objects with such features requires further studies.
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