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a b s t r a c t

Historical documents record the operation of a silver mine from the 16th century AD located near the
former village of Salberget in central Sweden. The historical record describes several categories of in-
habitants, including local families, workers and miners, foreign engineers and mining specialists, as well
as war captives and criminals used as forced labor in the mines. A church yard in the vicinity of the
village served as a burial ground. Archaeological evidence indicates two distinct grave types (coffin and
earthen) and physical anthropology documents differences in age and sex between these grave types, as
well as harsh conditions of life. Strontium and oxygen isotopes have been used previously to investigate
the place of origin of the cemetery inhabitants and clear differences among the types of graves were seen
in the isotope results. Place of origin was more difficult to ascertain however. Here we utilize lead iso-
topes as an additional isotopic tracer to identify origins. The lead isotope investigations pinpoint several
areas outside of the Sala region where some of the inhabitants originated. In addition, the study docu-
ments the benefits of using lead isotopes in human proveniencing studies.

© 2017 Elsevier Ltd. All rights reserved.

1. Introduction

1.1. Sala: village and cemetery

The Sala silver mine, located approximately 60 km west of the
modern city of Uppsala, Sweden, was in operation from at least the
late 15th c. to the early 20th c. AD according to historical records
(Fig. 1). The mine was very productive for several centuries and
finally abandoned in 1908. Around 450 tons of silver, 35,000 tons of
lead and an unknown amount of zinc were extracted from an
estimated 5 million tons of ore while the Sala mine was in

operation (Jansson, 2007). South of the mine, a village, Salberget,
grew up from at least the middle of the 15th century (Bergold and
€Ohnegård, 1987). This mining village was the largest aggregation of
people in Sala parish before the founding of modern Sala town in
1624 when the original village was abandoned by order of the king
(Frankius, 2008, 23).

In association with the early village, there was a small church or
chapel with a cemetery (Engelbertsson, 1987). Archaeological ex-
cavations of this early Sala cemetery took place in 2004, 2008, 2009
and 2011 (B€ackstr€om and Ingvarsson-Sundstr€om, 2010, 2012;
B€ackstr€om et al., 2009; Onsten-Molander and Jonsson, 2005).
Investigation of the burials revealed intriguing differences in the
location of the graves, the sex of the buried individuals, and the
nature of the interments (Fig. 2). Some individuals of varied sex and
age were buried in wooden coffins close to the small church.
Others, only males, were buried in simple earthen graves at some
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distance from the building. The wooden coffins usually contained a
single body, in contrast to the earthen graves that often contained
between two and eight individuals. Individuals in the coffins were
usually buried in shrouds with few accompanying items. The oc-
casional artifacts are metal clasps and needles to fasten the shrouds
and in one case awoven band of cloth with 19 small square plates of
gilded copper. The surviving artifacts in the earthen graves are
related to every-day clothes and include clasps and hooks, personal
items such as a knife, a whetstone and some coins (B€ackstr€om and
Ingvarsson-Sundstr€om, 2010).

One of the most striking finds in the cemetery was an iron collar
found in one of the earthen male graves (Fig. 3) (B€ackstr€om and
Ingvarsson-Sundstr€om, 2010). This collar was put on certain
miners as a form of corporal punishment for variousmisdeeds, such
as laborers avoiding work in the mine (e.g., Vesterberg, 1997). The
general impression is that the earthen grave burials were carelessly

interred compared to the other group of graves, where the dead
were carefully buried in wooden coffins.

The cemetery age has been confirmed from coins, dated to
1470e1592, found at the site. Seventeen of the coins were stray
finds in the top soil and five were found in three of the earthen
graves (B€ackstr€om and Ingvarsson-Sundstr€om, 2010). Together,
information from the coins and written sources indicate that the
cemetery was in use during the late 15th century to 1600 AD, which
coincides with the documented age of the mining village.

Anthropological analysis of the human remains found in the
graves was revealing. The skeletons of 102 individuals from 84
coffins and nine earthen graveswere examined (approximately 20%
of the cemetery). Nine small coffins preserved no human remains
and are assumed to have originally contained young children. The
estimated age and sex of the buried individuals in the cemetery
indicated that females, males, juveniles and children of different

Fig. 1. Simplified geological map of the area around Sala with the locations of Salberget and the cemetery. Modified after Jansson (2007).
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