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A compositional study of a gold-plated  
Viking Age pendant from the Åland Islands
Av Elisabeth Holmqvist och Kristin Ilves

During the University of Helsinki field school 
excavations in 2020 in Bartsgårda, Åland, a 
well-preserved, intricately decorated copper al-
loy pendant (ÅM 820:79) was discovered in the 
upper layers of the Late Iron Age house founda-
tion (Ilves 2021). Measuring 33 mm in diame-
ter, it has a 10 mm wide strap eyelet and a total 
height of 42 mm. The thickness of the pendant is 
2 mm (5 mm by the eyelet), and it weighs 11.8 g.

The pendant, dating to the Viking Age, has 
a non-figurative ornament (fig. 1). Centrally on 
the disc, there is a triangular motif with concave, 
hatched sidebands and a prominently protruding 
sunken annulet in the middle. The arms of the 
triangle are fusing and widening into triangu-
lar ends decorated with five tiny knobs/metallic 
pearls each and anchored under the border belt 
running on the edge of the pendant. The central 
triangle is surrounded by three curling double 
bands’ motifs and volutes, intertwined with each 
other and with a circular inner ring of a double 
band. Both the volutes and the circular inner 
ring emanate from and are connected by three 
rectangular shapes with concave sides that carry 
a decoration of six tiny knobs/metallic pearls in 
three pairs. All the knobs on the pendant seem 
to have had a central dot. The oblique line-deco-
rated strap eyelet is designed into the main or-
nament by the use of double bands.

During the discovery, the pendant was hy-
pothesised to have been gilded, an assumption 
later verified during the conservation of the ar-
tefact (Lehtinen & Pouta 2021). The pendant 
has a rich, well-preserved plating of gold. On 
the reverse side, the central area of the disc has a 
distinctly silvery appearance. These observations 
prompted a non-destructive X-ray fluorescence 
analysis for the identification and quantitative 
determination of the copper-based metal the 
artefact was made of and the metals used for 

the coating(s). The surface XRF analysis was 
conducted after the conservation.

Analysis
The compositional analysis was carried out using 
a Rigaku NEX-DE VS bench-top energy disper-
sive X-ray fluorescence spectrometer (ED-XRF). 
The instrument was operated in point analysis 
mode with the beam diameter adjusted to 1 mm 
to detect major, minor and trace elemental con-
centrations of both the copper-based alloy used 
in manufacture and the alloy compositions of 
the coating on the artefact’s surfaces.

The results presented in Table 1 are normal-
ised mean values of 4–6 measured points per 
area of interest. The analysis was carried out in a 
helium atmosphere using a tube voltage of 60 kV 
and 35 kV for high-Z and mid-Z elements, re-
spectively, with a total acquisition time of 120 s. 
The analytical results were quantified using Rig-

Fig. 1. Cast pendant from Bartsgårda, Åland.  
Photo: Sari Pouta, Konservointipalvelu Löytö OY.
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from Birka, Johan Callmer (1989, p. 23) as-
signs the above-mentioned two pendants from 
Birka to the group A2, the so-called Stora Ryk 
type, based on a parallel from Sweden. In 1936, 
a hoard dated to the 10th century was discov-
ered from Stora Ryk in Dalsland that, among 
other things, contained several bronze and silver 
pendants (Andersson 2019). One of the gilded 
pendants in this hoard is of the same size and 
decoration style as the pendant from grave 901 
on Birka as well as the pendant from Bartsgårda. 
In fact, because of a circle in the middle of the 
central concave-sided triangle, hatched bands 
and dots being part of the decoration on the 
pendant from Stora Ryk, it bears much stronger 
similarities to the pendant from Bartsgårda than 
to the ones from Birka.

At the time of the study by Callmer, the 
finds from Stora Ryk and Birka were the only 
specimens of that type known from the Fenno-
scandian region. However, three gilded pendants 
of this design have also been documented from 
an important Viking Age trading settlement of 
Hedeby. There are at least two more gilded pen-
dants of that type known from Denmark – from 
Bederslev on the island of Fyn (Callmer 1989, 
p. 38) and the Viking Age settlement of Over 
Randlev (Kleingärtner 2007, pp. 290, 423; see 
also Jeppesen 2000, p. 16). This strongly indi-
cates that the main region of use for this type 
of pendants was in southern Scandinavia (Kle-
ingärtner 2007, p. 58). In addition, there is one 
pendant from eastern England – from Tathwell 
Louth, Lincolnshire – that is exhibiting the same 
decoration; the pendant is considered of Scan-
dinavian manufacture (Leahy & Paterson 2001, 
p. 195, fig. 10:6; Paterson 2002, p. 269).

All discussed pendants are cast imitations, 
and no moulds have been found. The main pro-
duction site remains unknown, but the distri-
bution of the type indicates that it was possibly 
based in southern Scandinavia. Also, finding a 
match between an artefact composition and the 
source metal via geochemical data comparison 
is challenging because of the mixing of metals 
in the alloy manufacture and possible re-melt-
ing and recycling of metals. However, close cor-
relation between trace elemental signatures of 

finished artefacts can indicate chronological and 
technological groups (La Niece et al. 2012; Bray 
et al. 2015; Radivojevic et al. 2018). Although a 
lot of the typological comparanda for the Barts-
gårda pendant comes from Hedeby, the lead and 
arsenic values of the pendant do not correlate 
with those reported for the Hedeby brass bar 
ingots. In fact, Merkel (2018, p. 297) notes that 
high-arsenic brass, containing ca. 1–2 wt% of As 
‘has not been identified at Hedeby at all’. Thus, 
there is no material match between the Hedeby 
brass and the analysed pendant. Yet, arsenic in 
percentage levels has been reported in Saxon 
brass ingots found in London and associated 
with arsenic-rich ores in north Germany (Bayley 
et al. 2014) and in Islamic brass artefacts (Cra-
ddock et al. 1990).

The pendant from Bartsgårda is the eastern- 
and northernmost of the other known finds of 
the same type. It was lost in a dwelling house 
that was in use from the second half of the Mer-
ovingian period to the end of the Viking Age, 
at the site that belongs to a group of larger Late 
Iron Age settlement sites in the Åland archipel-
ago contrasting to the dominating pattern of 
single farms characteristic to the islands (Ilves & 
Perttola 2020). Small-scale archaeological exca-
vations conducted at the site so far do not allow 
establishing the context in which this settle-
ment can be interpreted, but among the things 
pointing towards affluence and long-distance 
networks, the find of the gold-plated pendant 
of exquisite craftsmanship could be considered 
an indication of considerable prosperity and in-
ternational connections.
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