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Abstract 

In 2019, a metal detector hobbyist found an iron spearhead, a knife, and some burnt bones from an ambiguous 
stone structure situated on the scenic cape of Puijonsarvennenä in Kuopio.  Archaeological excavation and sub-
�V�H�T�X�H�Q�W���D�Q�D�O�\�V�H�V���R�I���W�K�H���À�Q�G���P�D�W�H�U�L�D�O���F�R�Q�À�U�P�H�G���W�K�D�W���W�K�H���V�L�W�H���Z�D�V���D���V�L�Q�J�O�H���F�U�H�P�D�W�L�R�Q���E�X�U�L�D�O�����Z�K�L�F�K���Z�D�V���U�D�G�L�R�F�D�U-
�E�R�Q���G�D�W�H�G���W�R���������²���������F�D�O�%�&�����L�Q���W�K�H���3�U�H���5�R�P�D�Q���,�U�R�Q���$�J�H�����7�K�H���À�Q�G���P�D�W�H�U�L�D�O���L�Q�F�O�X�G�H�G���V�H�Y�H�U�D�O���I�U�D�J�P�H�Q�W�V���R�I���E�R�Q�H��
�D�U�W�H�I�D�F�W�V���D�Q�G���D���V�P�D�O�O���D�P�R�X�Q�W���R�I���D�V�E�H�V�W�R�V���W�H�P�S�H�U�H�G���F�H�U�D�P�L�F�V�����7�K�H���E�X�U�L�D�O���D�Q�G���L�W�V���À�Q�G�V���V�H�H�P���W�R���L�Q�G�L�F�D�W�H���W�K�D�W���W�K�H��
�G�H�F�H�D�V�H�G���S�H�U�V�R�Q���H�Q�J�D�J�H�G���L�Q���K�X�Q�W�L�Q�J���D�Q�G���S�R�V�V�L�E�O�\�� �I�X�U���W�U�D�G�L�Q�J���� �V�H�W�W�L�Q�J���3�X�L�M�R�Q�V�D�U�Y�H�Q�Q�H�Q�l�� �L�Q�W�R���D���F�R�Q�W�L�Q�X�X�P���Z�L�W�K��
�V�L�P�L�O�D�U���E�X�U�L�D�O���V�L�W�H�V���N�Q�R�Z�Q���I�U�R�P���L�Q�W�H�U�L�R�U���D�Q�G���Q�R�U�W�K�H�U�Q���)�L�Q�O�D�Q�G���I�U�R�P���W�K�H���(�D�U�O�\���%�U�R�Q�]�H���$�J�H���W�R���W�K�H���/�D�W�H���,�U�R�Q���$�J�H����
Currently, Puijonsarvennenä is the only Iron Age burial site to have been excavated in the North Savo province.

�.�H�\�Z�R�U�G�V�����F�U�H�P�D�W�L�R�Q���E�X�U�L�D�O�����(�D�U�O�\���0�H�W�D�O���3�H�U�L�R�G�����,�U�R�Q���$�J�H�����3�U�H���5�R�P�D�Q���3�H�U�L�R�G�����R�V�W�H�R�O�R�J�\�����F�D�L�U�Q
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�W�D�U�M�D���N�Q�X�X�W�L�Q�H�Q�#�K�H�O�V�L�Q�N�L���À

�/�L�L�V�D���.�X�Q�Q�D�V���3�X�V�D�����F�R�U�U�H�V�S�R�Q�G�L�Q�J���D�X�W�K�R�U�������$�U�F�K�D�H�R�O�R�J�\�����8�Q�L�Y�H�U�V�L�W�\���R�I���+�H�O�V�L�Q�N�L�����3���2�����%�R�[�������������������������O�L�L�V�D���N�X�Q�Q�D�V��
�S�X�V�D�#�K�H�O�V�L�Q�N�L���À

�.�D�W�L���6�D�O�R�����$�U�F�K�D�H�R�O�R�J�\�����8�Q�L�Y�H�U�V�L�W�\���R�I���+�H�O�V�L�Q�N�L�����3���2�����%�R�[�����������������������8�Q�L�Y�H�U�V�L�W�\���R�I���+�H�O�V�L�Q�N�L�����N�D�W�L�K�V�D�O�R�#�K�R�W�P�D�L�O���F�R�P

�7�X�L�M�D�� �.�L�U�N�L�Q�H�Q�����$�U�F�K�D�H�R�O�R�J�\���� �8�Q�L�Y�H�U�V�L�W�\�� �R�I�� �+�H�O�V�L�Q�N�L���� �3���2���� �%�R�[�� �������� ������������ �8�Q�L�Y�H�U�V�L�W�\�� �R�I�� �+�H�O�V�L�Q�N�L���� �W�X�L�M�D���N�L�U�N�L�Q�H�Q�#
�K�H�O�V�L�Q�N�L���À

�5�H�F�H�L�Y�H�G���������$�S�U�L�O���������������5�H�Y�L�V�H�G�����������-�X�Q�H�����������������$�F�F�H�S�W�H�G�����������6�H�S�W�H�P�E�H�U����������

�.�Q�X�X�W�L�Q�H�Q�����7�������.�X�Q�Q�D�V���3�X�V�D�����/�������6�D�O�R�����.�����	���.�L�U�N�L�Q�H�Q�����7�����������������$���3�U�H���5�R�P�D�Q���%�X�U�L�D�O���6�L�W�H���L�Q���3�X�L�M�R�Q�V�D�U�Y�H�Q�Q�H�Q�l�����.�X�R�S�L�R����
�(�D�V�W�H�U�Q���)�L�Q�O�D�Q�G�����3�U�H�O�L�P�L�Q�D�U�\���5�H�V�X�O�W�V���D�Q�G���,�Q�W�H�U�S�U�H�W�D�W�L�R�Q�V����Fennoscandia archaeologica XXXIX: 5–27.

INTRODUCTION

Puijonsarvennenä is a cape protruding into the 
Lake Kallavesi in the outskirts of the city of 
Kuopio, situated in the province of North Savo in 
Eastern Finland (Fig. 1). The Puijonsarvennenä 
cape is the northernmost point of Puijo, a recrea-
tional area and nature park visited for centuries 
by travellers, artists, and local people due to its 
beautiful scenery and nature. The cape is also 

mentioned in the lyrics of the well-known song 
“Kallavesj’”.1 Well-trodden trails in addition to 
�P�H�W�D�O���G�H�W�H�F�W�L�Q�J���¿�Q�G�V���I�U�R�P���W�K�H���D�U�H�D���L�Q�G�L�F�D�W�H���W�K�D�W��
camping and picnic activities have been carried 
out regularly at the cape. Although the point of 
the Puijonsarvennenä cape has been spared from 
construction work, summer cottages and vil-
las have been built on the surrounding shores 
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since the early 20th century. An engraving on 
a smooth waterfront rock surface resembling 
a coat of arms with the inscription “Sylvester 
1904” acts as a memento of life at the villa clos-
est to the cape.

Despite prevalent human activity at the cape 
for at least the last couple of centuries, a previ-
ously unknown prehistoric cairn existed there 
relatively undisturbed (Fig. 3). In the spring of 
2019, a local metal detector hobbyist found an 
iron spearhead, a knife, and some fragments of 
burnt bone from a ground-level stone structure 
situated under the turf. He informed the Finnish 
Heritage Agency and Kuopio Museum. The site 
was considered a possible Iron Age burial after 
�D���S�L�H�F�H���R�I���K�X�P�D�Q���V�N�X�O�O���Z�D�V���L�G�H�Q�W�L�¿�H�G���D�P�R�Q�J���W�K�H��
bones by osteologist Kati Salo. During nego-
tiations with the National Heritage Agency and 
Kuopio Museum, it was decided that further re-
search on the site would be incorporated into the 
present authors’ research project (Knuutinen & 
Kunnas-Pusa forthcoming; see also Kunnas-Pusa 
& Knuutinen 2020). The excavation of the cairn 
was conducted in 2020, with further analyses of 
�W�K�H���¿�Q�G���P�D�W�H�U�L�D�O���F�R�P�S�O�H�W�H�G���G�X�U�L�Q�J�����������±������������

The main aims of the excavation were to deter-
mine whether the structure was indeed an Iron Age 
grave, and whether any other prehistoric human 
activity could be detected at Puijonsarvennenä. 
�7�K�H�� �H�[�F�D�Y�D�W�L�R�Q�� �D�Q�G�� �I�X�U�W�K�H�U�� �D�Q�D�O�\�V�H�V�� �F�R�Q�¿�U�P�H�G��
the existence of a burial, which also seemed to be 
an isolated phenomenon at the cape. According 
to radiocarbon-dating results from a fragment 
of bone, the burial was dated to the Pre-Roman 
�,�U�R�Q�� �$�J�H���� �������±�������� �F�D�O�%�&���� �7�K�H�� �H�D�U�O�\�� �,�U�R�Q�� �$�J�H��
as a transition period of cultural change can be 
�R�E�V�H�U�Y�H�G���L�Q���W�K�H���¿�Q�G���P�D�W�H�U�L�D�O�����E�R�Q�H���D�U�W�H�I�D�F�W�V���D�Q�G��
asbestos-tempered ceramics represent old and 
enduring material traditions of interior Finland, 
while iron objects are new technology.

�%�H�V�L�G�H�V�� �3�X�L�M�R�Q�V�D�U�Y�H�Q�Q�H�Q�l���� �W�K�H�U�H�� �D�U�H�� �Q�R�� �R�W�K-
�H�U�� �F�R�Q�¿�U�P�H�G�� �,�U�R�Q���$�J�H�� �E�X�U�L�D�O�V�� �N�Q�R�Z�Q�� �I�U�R�P�� �W�K�H��
province of North Savo, though there has been a 
certain amount of speculation that some artefacts 
might originate from burial contexts. For exam-
ple, an iron knife and a barbed spearhead were 
found in 1940 in Autiorinne, Joroinen (see Fig. 2 
for the places mentioned in the text). However, 
the artefacts were found while digging a well at 
�D���G�H�S�W�K���R�I�����±�����P�H�W�U�H�V�����D�Q�G���W�K�H���R�Q�O�\���L�Q�G�L�F�D�W�L�R�Q���R�I��
a burial were stones laid in a deliberate pattern. 

The site was never archaeologically examined 
���/�H�K�W�R�V�D�O�R���+�L�O�D�Q�G�H�U�� ������������ �����������$�Q�F�L�H�Q�W�� �5�H�O�L�F�V��
Register).

As early as 1874, several artefacts, including 
a bracelet and a round brooch made of bronze, 
were found under a cairn near the Haminalahti 
mansion in Kuopio. Only the bronze artefacts 
found their way into museum collections, while 
other artefacts were lost. There are no mentions 
�R�I�� �D�Q�\�� �R�V�W�H�R�O�R�J�L�F�D�O�� �P�D�W�H�U�L�D�O�� ���:�H�J�H�O�L�X�V�� ������������
�������±������ �$�U�W�H�I�D�F�W�� �5�H�J�L�V�W�H�U���� �.�0�� ���������±��������������
�/�D�W�H�U���� �W�K�H�� �O�R�F�D�W�L�R�Q�� �R�I�� �W�K�H�� �¿�Q�G�� �F�R�X�O�G�� �Q�R�� �O�R�Q�J�H�U��
be located, and the nearby structures turned out 
to be remains of a pre-modern stove or hearth 
(Meinander 1938). According to Pirkko-Liisa 
�/�H�K�W�R�V�D�O�R���+�L�O�D�Q�G�H�U�����������������������±���������P�R�O�W�H�Q���J�O�D�V�V����
possibly from a bead, appears to be attached on 

Figure 1. Location of Kuopio and other mu-
nicipalities mentioned in the text. (Map: Tarja 
Knuutinen. Base map: National Land Survey of 
Finland 2022.) 
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one of the objects, possibly indicating that they 
originated from a Viking Age cremation burial.

Since these previous examples of possible 
Iron Age burials had evaded archaeological 
examination, the Puijonsarvennenä site and its 
�H�[�F�D�Y�D�W�L�R�Q���R
u�H�U�H�G���Q�H�Z���L�Q�V�L�J�K�W�V���L�Q�W�R���W�K�H���S�D�V�W���L�Q��
North Savo. This article presents the prelimi-
nary results of the excavation and subsequent 

�D�Q�D�O�\�V�H�V���R�I���W�K�H���¿�Q�G���P�D�W�H�U�L�D�O�����D�Q�G���D�L�P�V���W�R���G�L�V�F�X�V�V��
�W�K�H���I�R�O�O�R�Z�L�Q�J���T�X�H�V�W�L�R�Q�V�����:�K�D�W���Q�H�Z���L�Q�I�R�U�P�D�W�L�R�Q��
does this site contribute to the current picture of 
the Pre-Roman Period of interior Finland when 
compared to some other excavated Iron Age bur-
ials of interior and northern Finland? What does 
�W�K�H���E�X�U�L�D�O���D�Q�G���L�W�V���¿�Q�G���P�D�W�H�U�L�D�O���W�H�O�O���X�V���D�E�R�X�W���(�D�U�O�\��
Iron Age North Savo?

Figure 2 . Location of Puijonsarvennenä site (black triangle) and other Early Metal Age burial 
and settlement sites nearby (red triangles). Numbered sites mentioned in the text: 1. Saunalahti, 2. 
Honkasaari, 3. Kuusikkolahdenniemi, 4 . Luukonsaari. (Map: Tarja Knuutinen. Base map: National 
Land Survey of Finland 2022.)
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PRE�ROMAN IRON�AGE IN NORTH SAVO

The Pre-Roman Period of the Finnish Iron Age 
�U�H�I�H�U�V�� �W�R�� �W�K�H�� �¿�U�V�W�� �F�H�Q�W�X�U�L�H�V�� �R�I�� �W�K�H�� �,�U�R�Q�� �$�J�H�� �L�Q��
�F���� �������� �%�&�(�±������ �I�R�O�O�R�Z�H�G�� �E�\�� �W�K�H�� �(�D�U�O�\�� �D�Q�G�� �/�D�W�H��
�5�R�P�D�Q�� �3�H�U�L�R�G�� �����±�������� �&�(�� �D�Q�G�� �������±�������� �&�(����
respectively). The term was used early on in 
Alfred Hackman’s study of the Early Iron Age 
in 1905, where periodization is based on Oscar 
�0�R�Q�W�H�O�L�X�V�¶�V���H�D�U�O�L�H�U���Z�R�U�N�����+�D�F�N�P�D�Q�����������������±��������
Since the archaeological research conducted in 
early 20th-century Finland was mostly aimed at 
�¿�Q�G�L�Q�J���R�X�W���W�K�H���R�U�L�J�L�Q�V���R�I���H�W�K�Q�L�F���)�L�Q�Q�V���D�V���D���S�D�U�W��
of constructing national identity, the arrival of 
Finns to Finland and their colonization of the 
land was considered the most important event 
of the Iron Age (Salminen 2003; 2006; Fewster 
2006; Immonen & Taavitsainen 2011; Marila 
2018). Assumingly, the ancestors of Finns ar-
rived during the Roman Period, which left the 
Pre-Roman Period as a less interesting prologue 
to the ethnically Finnish prehistory (Hackman 
���������������±����������

The cultural change and the importance of 
the Roman Iron Age as a turning point in the 
Finnish past was even more emphasized in A. 
M. Tallgren’s overview of Finnish prehistory 
in 1931. He described the Pre-Roman Iron Age 
as an intermission between the earlier, already 
�S�H�U�L�V�K�H�G�� �%�U�R�Q�]�H�� �$�J�H�� �F�X�O�W�X�U�H�� �D�Q�G�� �W�K�H�� �H�Y�H�Q�W�� �R�I��
Finns arriving to coastal areas of Finland in 200 
�&�(���� �(�Y�H�Q�� �W�K�R�X�J�K���7�D�O�O�J�U�H�Q�� �G�L�G�� �Q�R�W�� �F�R�Q�V�L�G�H�U�� �W�K�H��
area of Pre-Roman Period Finland to be totally 
devoid of population, he assumed there was a 
�P�D�M�R�U�� �G�L�V�F�R�Q�Q�H�F�W�L�R�Q�� �L�Q�� �F�X�O�W�X�U�D�O�� �W�U�D�G�L�W�L�R�Q�V���� �R�Q�O�\��
the “nomadic hunters and reindeer herders” of 

the interior and northern Finland continued their 
�O�L�I�H�V�W�\�O�H���X�Q�F�K�D�Q�J�H�G�����7�D�O�O�J�U�H�Q�������������������±������������������
�(�[�S�O�L�F�L�W�O�\���� �K�H�� �V�W�D�W�H�V���� �³�6�X�U�H�O�\���� �W�K�H�� �3�U�H���5�R�P�D�Q��
Period was not of any interest in Finland. The 
following time period marks a crucial new 
�S�K�D�V�H�����W�K�H���E�H�J�L�Q�Q�L�Q�J���R�I���V�H�G�H�Q�W�D�U�\���S�H�D�V�D�Q�W���F�R�P-
�P�X�Q�L�W�L�H�V�����W�K�H���J�U�D�G�X�D�O���I�D�G�L�Q�J���R�I���W�K�H���K�X�Q�W�H�U���¿�V�K�H�U��
stage, and the eventual colonization of the whole 
land”2�����7�D�O�O�J�U�H�Q����������������������������

This interpretation of the Pre-Roman Period 
as an uninteresting intermittent phase in which 
“nothing was happening” in an almost deserted 
land was partly based on the small number of 
�D�U�F�K�D�H�R�O�R�J�L�F�D�O�� �¿�Q�G�V�� �N�Q�R�Z�Q�� �D�W�� �W�K�H�� �W�L�P�H���� �E�X�W�� �L�W��
also partly arose out of the need to archaeologi-
�F�D�O�O�\���S�L�Q�S�R�L�Q�W���W�K�H���D�U�U�L�Y�D�O���R�I���W�K�H���)�L�Q�Q�V�����1�H�Z���¿�Q�G�V��
began to change this picture, but even more im-
portant was the overall change of focus away 
from ethnonationalistic interpretations of the 
past during the period between the 1960s and 
���������V���� �2�I�W�H�Q�� �F�R�Q�V�L�G�H�U�H�G�� �D�� �V�H�P�L�Q�D�O�� �Z�R�U�N���� �&���� �)����
Meinander’s (1969) essay on the Pre-Roman 
Period provided evidence to assert the so-called 
continuation theory about prehistoric settlement, 
which argued that the area of Finland had been 
continuously inhabited since the retreat of the 
glaciers. Nowadays even more Pre-Roman than 
�%�U�R�Q�]�H���$�J�H���V�L�W�H�V���D�U�H���N�Q�R�Z�Q���R�Q���W�K�H���F�R�D�V�W�D�O���D�U�H�D�V����
The situation of Northern and Eastern Finland 
�L�V���R�E�Y�L�R�X�V�O�\���G�L
u�H�U�H�Q�W�����I�R�U���H�[�D�P�S�O�H�����W�K�H�U�H���D�U�H���Q�R��
�U�H�V�X�O�W�V���R�I���S�R�O�O�H�Q���D�Q�D�O�\�V�H�V���W�K�D�W���Z�R�X�O�G���F�R�Q�¿�U�P���D�J-
riculture in interior Finland. There are, however, 
�3�U�H���5�R�P�D�Q���¿�Q�G�V���D�Q�G���V�L�W�H�V���W�K�D�W���V�X�J�J�H�V�W���F�X�O�W�X�U�D�O��
connections between the interior and coastal re-
�J�L�R�Q�V�����5�D�Q�L�Q�H�Q���	���:�H�V�V�P�D�Q���������������������±�������������±
�������/�D�Y�H�Q�W�R�����������D����������������

Figure 2. Panoramic view of the site before excavation. (Photo: Tarja Knuutinen.)
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In archaeological tradition, North Savo dur-
ing the Iron Age has often been described as 
virtually a wilderness, without permanent settle-
ment, and frequented only by itinerant hunters 
�D�Q�G�� �P�H�U�F�K�D�Q�W�V�� ���H���J������ �5�L�Q�Q�H�� ������������ ���±������ �����±��������
�.�L�Y�L�N�R�V�N�L�������������������������3�R�K�M�D�N�D�O�O�L�R�����������E�������������V�H�H��
also Jääskeläinen 2020). Although this descrip-
tion has often been used for the Late Iron Age, 
there are some issues related to the Early Iron 
Age. In interior Finland, the boundary between 
�W�K�H���%�U�R�Q�]�H���$�J�H���D�Q�G���W�K�H���H�D�U�O�\���,�U�R�Q���$�J�H���L�V���V�R�P�H-
what blurred, and the two are often merged un-
der the term Early Metal Period, ending in the 
fourth century AD (Raninen & Wessman 2015; 
Lavento 2015a). 

Only a few iron artefacts dated to the Pre-
Roman Period are known from interior Finland, 
even though it seems that the practice of iron-
working was adapted in Northern and Eastern 
�)�L�Q�O�D�Q�G���U�H�O�D�W�L�Y�H�O�\�� �H�D�U�O�\���� �F�D���� �������±�������� �%�&�����7�K�H�Q��
again, the oldest iron artefacts in Finland have 
been found in Savukoski, Lapland, namely 
two dagger-like swords originating from the 
�&�D�X�F�D�V�X�V�� �U�H�J�L�R�Q�� �D�Q�G�� �G�D�W�H�G�� �W�R�� �������±�������� �%�&�(��
���/�D�Y�H�Q�W�R�� ������������ ���������D���� �������±������ ���������E���� ���������� �V�H�H��
also Hakamäki & Kuusela 2013 about Iron Age 
�V�W�U�D�\�� �¿�Q�G�V���I�U�R�P���Q�R�U�W�K�H�U�Q���)�L�Q�O�D�Q�G������ �0�R�V�W���R�I�� �W�K�H��
�,�U�R�Q���$�J�H���V�W�U�D�\���¿�Q�G�V���I�U�R�P���1�R�U�W�K���6�D�Y�R���D�U�H���G�D�W�H�G��
to the Late Iron Age (Lehtosalo-Hilander 1988; 
�������±�������-�l�l�V�N�H�O�l�L�Q�H�Q���������������$�S�S�H�Q�G�L�[���������$�Q�F�L�H�Q�W��
Relics Register).

As noted by Ville Hakamäki (2018), earlier 
research on the Iron Age of interior Finland 
has emphasized the traces of agriculture-based 
“peasant” communities associated with the Iron 
Age culture of the southern and western coastal 
regions of Finland, leading to the hunter-gatherer 
cultures of the inland regions being overlooked. 
Even though Hakamäki’s observations relate 
to the Late Iron Age of Northern Ostrobothnia 
and Kainuu (neighbouring provinces of North 
Savo), there are many similarities in the inter-
pretations of the Early Iron Age as well. Views 
such as Hakamäki’s are entangled with notions 
of colonialism and “Finnish” or “Scandinavian” 
peasant culture expanding into the “wilderness” 
�R�I�� �Q�R�P�D�G�� �K�X�Q�W�H�U���J�D�W�K�H�U�H�U�V�� ���+�D�N�D�P�l�N�L�� ������������
�����±���������6�D�L�S�L�R�����������������������-�l�l�V�N�H�O�l�L�Q�H�Q���������������V�H�H��
also Kirkinen 2012). 

This interpretative model is often visible 
when prehistoric archaeological records are 

categorized according to the concept of two Iron 
�$�J�H�� �)�L�Q�O�D�Q�G�V���� �W�K�H�� �L�Q�G�L�J�H�Q�R�X�V�� �S�R�S�X�O�D�W�L�R�Q�� �R�I�� �L�Q-
terior Finland exhibiting a cultural continuation 
from the Stone Age versus the “new” population 
of agricultural, more organized people connected 
with the ancestors of the ethnic Finns. This ap-
proach is still prevalent in Lehtosalo-Hilander’s 
�������������� ���������� �������±�������� �V�S�H�F�X�O�D�W�L�R�Q�V�� �D�E�R�X�W�� �I�X�U��
hunters and traders from coastal Finland arriv-
ing to the wilderness of Savo and establishing 
outposts.

�&�U�L�W�L�T�X�H�V���D�L�P�H�G���D�W���W�K�H�V�H���L�Q�W�H�U�S�U�H�W�D�W�L�R�Q�V���R�I���W�K�H��
Iron Age occupied early on by ethnic and cul-
tural spheres have pointed out that some features 
related to interactions between social groups, 
and the internal diversity of cultural spheres, 
�K�D�Y�H���E�H�H�Q���R�P�L�W�W�H�G�����%�X�U�L�D�O�V���D�Q�G���D�U�W�H�I�D�F�W�V���F�D�Q���U�H�S-
resent many things about the identity of the de-
ceased or the community, besides belonging to a 
certain cultural group (e.g., Pihlman 1992; 2004; 
�5�D�Q�L�Q�H�Q���������������V�H�H���D�O�V�R���,�N�l�K�H�L�P�R����������������������

THE EXCAVATION IN 2020 AND 
OBSERVATIONS ON THE STRUCTURES

The excavation of the Puijonsarvennenä site was 
�F�D�U�U�L�H�G���R�X�W���L�Q���0�D�\�������������������±�������0�D�\�����������������S�U�H-
dated by a survey of the site and its vicinity carried 
out in September 2019 (see the excavation report 
in Knuutinen & Kunnas-Pusa 2022 for a detailed 
�G�H�V�F�U�L�S�W�L�R�Q���R�I���W�K�H���¿�H�O�G�Z�R�U�N����3 Two metal detector 
�K�R�E�E�\�L�V�W�V�� ���R�Q�H�� �E�H�L�Q�J�� �W�K�H�� �¿�Q�G�H�U�� �R�I�� �W�K�H�� �F�D�L�U�Q���� �D�V-
�V�L�V�W�H�G���L�Q���W�K�H���¿�H�O�G�Z�R�U�N�����,�Q���D�G�G�L�W�L�R�Q�����V�H�Y�H�U�D�O���O�R�F�D�O��
people and history enthusiasts visited the site dur-
ing the excavation, and it also drew some media 
attention (e.g., Hiltunen 2020; Nykänen 2020).

Apparently, the Puijonsarvennenä cape has 
been within the scope of some previous archaeo-
logical surveys (e.g., Pohjakallio 1974a; Jussila 
2002), but the cairn had remained undiscovered. 
The cape of Puijonsarvennenä belonged to the 
grounds of Julkula vicarage until the 1930s, then 
to the city of Kuopio, and nowadays to a private 
landowner. There are some wooden villas on 
the western and southern sides of the cape. One 
large villa was situated close to the point, but it 
�Z�D�V�� �G�H�V�W�U�R�\�H�G�� �L�Q�� �D�� �¿�U�H�� �D�Q�G�� �G�H�P�R�O�L�V�K�H�G�� �G�X�U�L�Q�J��
�W�K�H���¿�U�V�W���G�H�F�D�G�H���R�I���W�K�H�������V�W���F�H�Q�W�X�U�\�����$�F�F�H�V�V���W�R���W�K�H��
point still goes through the yard of the demol-
ished house, and some of its structural remains 
are visible on the southern side of the cape (for 
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example, parts of the foundations and a concrete 
cellar vault).

�%�D�V�H�G�� �R�Q�� �W�K�H�� �R�E�V�H�U�Y�D�W�L�R�Q�V�� �P�D�G�H�� �G�X�U�L�Q�J�� �W�K�H��
preliminary survey, as well as the results of a 
metal-detecting survey made at the same time, 
several areas holding potential archaeological 
interest were mapped out (Fig. 4). In addition 
to excavating the cairn, some test pits were dug 
on places where metal signals were detected the 
�P�R�V�W�����+�R�Z�H�Y�H�U�����Q�R���R�W�K�H�U���,�U�R�Q���$�J�H���¿�Q�G�V���Z�H�U�H���R�E-
tained, and the test pits only revealed the remains 
of fairly recent activity. The other stone structure 
detected nearby the burial cairn turned out to be 
the foundation of a modern outdoor cooking fa-
cility or some other light structure. In addition, a 
large number of modern nails was found. 

The excavation of the cairn was carried out 
as a combination of stratigraphic excavation and 
�U�H�P�R�Y�L�Q�J���O�D�\�H�U�V���R�I�������F�P�����&�O�H�D�U�O�\���G�L�V�W�L�Q�J�X�L�V�K�D�E�O�H��
stratigraphic contexts and features, like the bur-
ial, were excavated as a single context unit, but 
the layers of soil surrounding the burial and the 
test pits were dug out in layers of 5 or 10 cm. All 
the removed soil, when possible, was sieved. All 
of the soil from the context of the burial was col-
lected to be sieved later in the laboratory, when 
the wet soil was dried. Without this method, it 
would never have been possible to retrieve such 
large number of burnt bone, and probably the 
smallest fragments of bone artefacts would not 
have been found at all. 

The excavation area (measuring 3.5 x 4 m) 
�Z�D�V���H�V�W�D�E�O�L�V�K�H�G���D�U�R�X�Q�G���W�K�H���¿�Q�G���O�R�F�D�W�L�R�Q�V���R�I���W�K�H��
spearhead and the knife fragment, discovered in 
2019. It encompassed the small, almost ground-
level stone structure, which was almost invis-
ible on the surface before the removal of the 
turf and topsoil. After the removal of the topsoil, 
the structure was revealed as an oblong-shaped 
cairn or stone setting built on the bedrock sur-
face. The north-west end of the stone setting 
continued beyond the excavation area and re-
mained unexcavated.

�7�K�H���V�W�R�Q�H���V�H�W�W�L�Q�J���Z�D�V���V�R�X�W�K���H�D�V�W�±�Q�R�U�W�K���Z�H�V�W��
oriented and consisted of rocks and soil. In some 
parts, the soil was very sooty. As the excavation 
proceeded, two concentrations of rocks were ob-
served at the setting, revealing an area between 
them containing less and smaller stones. The 
southern edge of the setting followed the rim of 
a shallow depression in the bedrock. Towards the 

bottom of the depression, the size of the stones 
grew smaller, and the amount of soil increased. 
At the bottom of the depression the soil became 
increasingly wet and sooty, possibly due to the 
enrichment caused by the water running along 
the bottom. No bones or artefacts were found in 
the stone setting or the soil in the depression.

The actual burial, approximately 0.6 x 0.8 
m in size, was situated at the eastern end of the 
whole stone setting, on the highest point of the 
bedrock sloping gently towards the north and 
west. Surprisingly, the burial context was not 
covered with stones; the black and sooty soil 
with a large number of small fragments of burnt 
bone lay directly under the topsoil. Only the 
western and southern edges of the burial context 
�Z�H�U�H���F�R�Q�¿�Q�H�G���E�\���V�R�P�H�Z�K�D�W���O�D�U�J�H�U���V�W�R�Q�H�V�����I�R�U�P-
�L�Q�J���D���S�R�V�V�L�E�O�H���V�W�U�X�F�W�X�U�H�����&�R�Q�V�H�T�X�H�Q�W�O�\�����L�W���V�H�H�P�V��
that the burial, comprised of cremated human re-
mains and artefacts, had been laid on top of bare 
bedrock. The stone setting consisting of soil and 
rocks was not constructed on top of the burial 
as a traditional cairn but was instead gathered 
�W�R�� �¿�O�O�� �W�K�H�� �G�H�S�U�H�V�V�L�R�Q�� �L�Q�� �W�K�H�� �E�H�G�U�R�F�N���� �U�X�Q�Q�L�Q�J��
north-west from the burial (Fig. 5). It seems that 
this setting and the actual burial context could 
be connected to each other, although no archae-
�R�O�R�J�L�F�D�O�� �¿�Q�G�V�� �U�H�O�D�W�H�G�� �W�R�� �W�K�H�� �E�X�U�L�D�O�� �Z�H�U�H�� �I�R�X�Q�G��
from the stone setting.

Some spare rocks also lay on the north-east 
side of the burial, but they had no straight con-
textual connection to the burial, as the soil in-
cluding fragments of bone did not continue in 
�W�K�L�V�� �G�L�U�H�F�W�L�R�Q���� �%�D�V�H�G�� �R�Q�� �W�K�H�V�H�� �I�H�Z�� �R�G�G�� �V�W�R�Q�H�V����
it is possible that the burial was also originally 
covered by a stone setting or cairn, but became 
levelled out at some point. During the excava-
tion, it was speculated whether the stones from 
the cairn could have been used to construct the 
nearby modern rectangular stone structure used 
�D�V���D���¿�U�H�S�O�D�F�H���R�U���F�R�R�N�L�Q�J���I�D�F�L�O�L�W�\�����+�R�Z�H�Y�H�U�����F�R�Q-
sidering the fact that the burial was only found 
in 2019, it seems unlikely that there would have 
been a distinguishable cairn at the site. In ad-
dition, the existence of a clearly visible cairn 
would be unlikely given the nature of the burial 
�S�U�D�F�W�L�F�H�V���R�I���W�K�H���(�D�U�O�\���0�H�W�D�O���3�H�U�L�R�G�±�,�U�R�Q���$�J�H���L�Q-
terior Finland (see below).

In some Early Iron Age burial sites there have 
been clear indications that cremations were also 
performed on the same spot (e.g., Vanhatalo 
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Figure 4. A map showing 1. Location of the burial and its vicinity showing metal detector signals 
indicating possible iron and metal alloy/bronze artefacts. 2. Rectangular stone structure and metal 
detecting signals situated approximately 20 m to southwest from the burial. 3. Area i ncluding a lot 
of metal detecting signals, situated approximately 30 m southwest from the rectangular structure. 
�������$�U�H�D���Z�L�W�K���D���O�R�W���R�I���P�H�W�D�O���G�H�W�H�F�W�L�Q�J���V�L�J�Q�D�O�V�����Z�K�L�F�K���Z�D�V���O�D�W�H�U���F�R�Q�¿�U�P�H�G���W�R���E�H���D�Q���R�O�G���¿�[�H�G���U�H�I�H�U�H�Q�F�H��
point for elevation. (Map: Tarja Knuutinen. Base map: City of Kuopio.)

Figure 5. The burial and related stone setting from S–SW . Burial is located on the eastern end of the 
stone setting, on the area not covered by stones. (Photo: Tarja Knuutinen.)
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�V�D�P�H���K�R�D�U�G�����%�D�V�H�G���R�Q���W�K�H���D�U�W�H�I�D�F�W�V�����W�K�H���K�R�D�U�G���K�D�V��
been dated to the end of the Pre-Roman Period 
and the Roman Period (Salmo 1953). A simi-
lar spearhead has also been found in a Roman 
Period cemetery in Penttala, Nakkila, in South-
�Z�H�V�W�� �)�L�Q�O�D�Q�G�� ���6�D�O�R�� ������������ �������±�������� �7�����±�7����������
Most of the known Pre-Roman spearheads from 
�)�L�Q�O�D�Q�G�� �U�H�V�H�P�E�O�H�� �G�L
u�H�U�H�Q�W�O�\�� �V�K�D�S�H�G�� �W�\�S�H�V�� �W�K�D�Q��
the Puijonsarvennenä spearhead, usually with a 
longer blade in relation to the shaft socket. For 
�H�[�D�P�S�O�H���� �W�K�H�� �I�U�D�J�P�H�Q�W�H�G�� �V�S�H�D�U�K�H�D�G�� �I�U�R�P�� �&�D�L�U�Q��
422 in Luistari cemetery in Eura, South-west 
Finland, belongs to a longer type (Lehtosalo-
Hilander 1986; for a typology of Pre-Roman 
spearheads, see Salo 1968). 

�$���I�H�Z���V�R�F�N�H�W�H�G���V�S�H�D�U�K�H�D�G�V�����.�0���������������������±
488) are also included in the assemblage of ar-
�W�H�I�D�F�W�V���I�U�R�P���W�K�H���(�D�U�O�\���0�H�W�D�O���3�H�U�L�R�G�±�3�U�H���5�R�P�D�Q��
Iron Age burial ground in Anan’ino, Russia, de-
posited in the collections of the Finnish National 
Museum. J. R. Aspelin visited Anan’ino in the 
1870s and brought these artefacts to Finland. 
They were mostly bought from the local people 
���V�H�H���6�D�O�P�L�Q�H�Q�������������������±���������7�K�H���V�L�]�H���D�Q�G���I�R�U�P���R�I��
these socketed spearheads from Anan’ino vary 
considerably, and since the assemblage mostly 
originated from disturbed burial contexts, the 
variation is understandable. There have been 
some later attempts to date the artefacts typo-
�O�R�J�L�F�D�O�O�\�� ���6�D�O�P�L�Q�H�Q�� ������������ ���������� �7�K�H�� �V�R���F�D�O�O�H�G��
�$�Q�D�Q�¶�L�Q�R���F�X�O�W�X�U�H�����F�����������±���������%�&�����L�V���F�R�Q�V�L�G�H�U�H�G��
to have been an important transmitter of iron-
working technology and iron artefacts in the ar-
eas of northern Russia and eastern and northern 
�)�H�Q�Q�R�V�F�D�Q�G�L�D�����H���J�������5�D�Q�L�Q�H�Q���	���:�H�V�V�P�D�Q��������������
�������±������

�$�F�F�R�U�G�L�Q�J�� �W�R�� �-�R�Q�D�V�� �:�L�N�E�R�U�J�� �����������E���� ������������
a single spear set in a Pre-Roman burial can be 
considered a symbolic token representing the 
equipment of a soldier, since in an actual bat-
tle situation a combatant would also need other 
weapons and a shield. If the person buried in 
Puijonsarvennenä had other such weaponry, 
they were not placed in the burial. However, the 
spearhead could also be related to hunting big 
game, or fur trading. Pirkko-Liisa Lehtosalo-
�+�L�O�D�Q�G�H�U�����������������������±�������V�X�J�J�H�V�W�H�G���W�K�D�W���L�U�R�Q���R�E-
jects like arrowheads, knives, and axes, which 
�D�U�H�� �F�R�P�P�R�Q�O�\�� �X�Q�H�D�U�W�K�H�G�� �D�V�� �V�W�U�D�\�� �¿�Q�G�V�� �L�Q�� �L�Q�W�H-
rior Finland, would have been used as a payment 
for furs during the Early Iron Age, then being 

������������ �������±�������� �6�R�P�H���,�U�R�Q���$�J�H���E�X�U�L�D�O���V�L�W�H�V���I�U�R�P��
later periods with assumed funeral pyres have 
also been excavated, including Ylipää in Lieto, 
Moisio (Latokallio) in Mikkeli, Kokkomäki 
in Valkeakoski, Pörnullbacken in Vöyri, and 
Virusmäki in Turku, but with somewhat contro-
�Y�H�U�V�L�D�O�� �L�Q�W�H�U�S�U�H�W�D�W�L�R�Q�V�� ���:�H�V�V�P�D�Q�� ������������ �����±��������
In Puijonsarvennenä, there were certain features 
�W�K�D�W�� �F�R�X�O�G�� �L�Q�G�L�F�D�W�H�� �W�K�H�� �D�F�W�� �R�I�� �F�U�H�P�D�W�L�R�Q���� �%�D�V�H�G��
on the sooty soil and heat-cracked stones packed 
in the depression of the bedrock, the pyre could 
have been on the small rock terrace on the west-
ern and south-western sides of the excavated 
area. Since there were several metal detector sig-
nals from this area, referring to possible iron and 
bronze or copper alloy objects, the area was stud-
ied with a small auger to detect concentrations of 
soot or charcoal and a few small test pits were 
excavated. The results remained slim, as instead 
of a cultural layer or artefacts, only shells of a 
�V�P�D�O�O���E�R�U�H���U�L�À�H���Z�H�U�H���R�E�W�D�L�Q�H�G�����)�X�U�W�K�H�U���D�U�F�K�D�H�R-
logical research on the site would be required to 
determine the existence of a funeral pyre.

DESCRIPTION OF FINDS AND OSTEOLOGICAL 
MATERIAL

Iron artefacts

The iron artefacts included a spearhead and a 
�I�U�D�J�P�H�Q�W�� �R�I�� �D�� �N�Q�L�I�H�� ���.�0�� ���������������±������ �)�L�J���� ��������
found in 2019 while metal detecting, as well 
�D�V�� �¿�Q�G�V�� �R�E�W�D�L�Q�H�G�� �G�X�U�L�Q�J�� �W�K�H�� �H�[�F�D�Y�D�W�L�R�Q���� �W�Z�R��
small, rectangular objects resembling rivets or 
�V�W�X�G�V�� ���.�0�� �������������������� �W�Z�R�� �S�O�D�W�H���O�L�N�H�� �I�U�D�J�P�H�Q�W�V��
���.�0�� ���������������±�������� �D�Q�G�� �R�Q�H�� �V�P�D�O�O�� �G�U�R�S���V�K�D�S�H�G��
�S�L�H�F�H�� �R�I�� �L�U�R�Q�� ���.�0�� ���������������������$�O�O�� �P�H�W�D�O�� �R�E�M�H�F�W�V��
were X-rayed and some of them subsequently 
went through conservation (see the conserva-
tion report attached in Knuutinen & Kunnas-
Pusa 2022). The conservation was conducted by 
Löytö Oy. 

The spearhead is socketed, with a long 
shafting socket, resembling Type II b3 in Unto 
�6�D�O�R�¶�V���W�\�S�R�O�R�J�\�����6�D�O�R�������������������������$�E�E���������������6�X�F�K��
spearheads have been found, for example, from 
�0�D�O�P�V�E�\�� �%�O�R�P�E�D�F�N�D���� �/�R�Y�L�L�V�D���� �L�Q�� �6�R�X�W�K���H�D�V�W��
Finland, where altogether eight spearheads, 
eight knobbed axes, one socketed axe, four sick-
les, and a scythe were found, all concealed in the 
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Figure 6. Socketed spearhead (KM 41974:1) and a fragment of knife (KM 41974:2) found from 
Puijonsarvennenä in 2019. (Photos: Sari Poutanen / Löytö Oy.)

Figure 7. A knife from Anan’ino burial site (KM1400:526), brought for the collections of Finnish 
National Museum by J. R. Aspelin in 1870’ s. (Photo: Finnish National Museum, open picture collec-
tion (Finna), CC BY 4.0 .)

substituted with coins from the Viking Age 
onwards. 

Similar-looking iron knives have been used 
from the Iron Age until historical times, making 
�W�K�H�P���G�L
v�F�X�O�W���W�R���G�D�W�H�����/�H�K�W�R�V�D�O�R���+�L�O�D�Q�G�H�U��������������
155). However, iron knives have been found 
from Pre-Roman and Roman period contexts in 
Finland earlier, and e.g. Raninen and Wessman 
�������������������������P�H�Q�W�L�R�Q���W�K�H�P���D�P�R�Q�J���W�K�H���P�R�V�W���X�V�X-
al iron objects from the era. Iron knives with a 
similar composition of a straight shaft set on the 
same line as the back of the knife have also been 
found in the Pre-Roman Period contexts in the 
�%�D�O�W�L�F���U�H�J�L�R�Q�����1�\�O�p�Q�������������� �����������$�U�Q�E�H�U�J��������������
214, Fig. 103).

From Finnish inland areas, iron knives 
have been found from the aforementioned 
�V�L�W�H�V�� �R�I�� �-�R�U�R�L�Q�H�Q�� �$�X�W�L�R�U�L�Q�Q�H�� ���.�0�� ������������������
�D�Q�G�� �.�R�Q�Q�H�Y�H�V�L�� �6�L�L�P�D�U�L�Q�V�D�D�U�L�� ���.�0�� ��������������������

�$�O�W�K�R�X�J�K���W�K�H���¿�Q�G���F�R�Q�W�H�[�W���R�I���$�X�W�L�R�U�L�Q�Q�H���K�D�V���E�H�H�Q��
somewhat unclear, the barbed iron spearhead 
���.�0�� �������������������� �I�R�X�Q�G�� �V�H�H�P�L�Q�J�O�\�� �L�Q�� �W�K�H�� �V�D�P�H��
context, suggests an Iron Age origin (Lehtosalo-
�+�L�O�D�Q�G�H�U�� ������������ ������������ �7�K�H�� �6�L�L�P�D�U�L�Q�V�D�D�U�L�� �N�Q�L�I�H����
resembling the knife from Puijonsarvennenä, 
was also found by a metal detectorist from a 
low cremation burial cairn together with other 
artefacts including an iron shaft-hole axe, bronze 
�E�H�O�W�� �¿�W�W�L�Q�J�V�� �D�Q�G�� �L�U�R�Q�� �Z�H�G�J�H�V�� ���$�Q�F�L�H�Q�W�� �5�H�O�L�F�V��
Register). The site has not been further studied 
archaeologically, but based on the available in-
formation, it has some similar features as the 
Puijonsarvennenä burial. 

�7�K�H�U�H�� �L�V�� �D�O�V�R�� �D�� �N�Q�L�I�H�� ���.�0�� �������������������� ���)�L�J����
7) in the Finnish National Museum assemblage 
of objects from Anan’ino with a very close re-
semblance to the one from Puijonsarvennenä. In 
addition, the batch of artefacts from Anan’ino 
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�L�Q�F�O�X�G�H�V�� �P�R�U�H�� �W�K�D�Q�� ������ �G�L
u�H�U�H�Q�W�� �L�U�R�Q�� �N�Q�L�Y�H�V�� �R�U��
�W�K�H�L�U�� �I�U�D�J�P�H�Q�W�V�� ���H���J������ �.�0�� ������������ �������±������������
showing that they were a rather common type 
of artefact during the Early Iron Age. The knife 
from Puijonsarvennenä could also have an east-
ern origin.

There was a piece missing from the socket of 
the Puijonsarvennenä spearhead. In addition, the 
point end was missing from both the spearhead 
and the knife. The two plate-like iron fragments 
���.�0�� �������������� ���±������ �I�R�X�Q�G�� �G�X�U�L�Q�J�� �W�K�H�� �H�[�F�D�Y�D�W�L�R�Q��
were gauged to belong to the spearhead or the 
knife but could not be attached to the artefacts 
during the conservation. However, since they 
were obtained from the same context, they prob-
ably relate to the burial. 

�%�R�W�K�� �W�K�H�� �V�S�H�D�U�K�H�D�G�� �D�Q�G�� �W�K�H�� �N�Q�L�I�H�� �K�D�G�� �Y�H�U�\��
uneven, bubbly, and corroded surfaces, which, 
according to conservator Anna Lehtinen, could 
�K�D�Y�H���U�H�V�X�O�W�H�G���I�U�R�P���H�[�S�R�V�X�U�H���W�R���¿�U�H���R�U���K�L�J�K���W�H�P-
peratures (Knuutinen & Kunnas-Pusa 2022, 
�$�S�S�H�Q�G�L�[�� ���������7�U�D�F�H�V���R�I�� �¿�U�H���Z�H�U�H���D�O�V�R���R�E�V�H�U�Y�H�G��
on the inner surface of the socket. Microscopic 
analysis of the soil collected from the inside of 
the socket revealed small fragments of burnt 
bone and iron, but no wooden residue from the 
shaft of the spear. However, these observations 
indicate that the iron objects would have been on 
the funerary pyre with the deceased.

When excavated, the burial context seemed 
intact, but as there was no actual stone setting 
on top of the burial, the knife and the spearhead 
had been dug up immediately beneath the turf. 
�%�D�V�H�G���R�Q���E�R�W�K���W�K�H���L�Q�I�R�U�P�D�W�L�R�Q���J�D�L�Q�H�G���I�U�R�P���W�K�H��
�¿�Q�G�H�U���R�I���W�K�H���V�L�W�H���D�Q�G���W�K�H���R�E�V�H�U�Y�D�W�L�R�Q�V���G�X�U�L�Q�J���W�K�H��
excavation, it would seem that the iron objects 
had been on top of the burial context. The ex-
traction of the objects from the ground had not 
�V�L�J�Q�L�¿�F�D�Q�W�O�\�� �G�L�V�W�X�U�E�H�G�� �W�K�H�� �E�X�U�L�D�O�����$�O�W�K�R�X�J�K�� �W�K�H��
�H�[�D�F�W�� �¿�Q�G�� �O�R�F�D�W�L�R�Q�� �R�I�� �W�K�H�� �R�E�M�H�F�W�V�� �F�R�X�O�G�� �Q�R�W�� �E�H��
pointed out during the excavation, their approxi-
mate location was on the southern edge of the 
burial context.

Ceramics

During the post-excavation phase, while de-
taching osseous material from the soil, a small 
number of asbestos-tempered ceramics were dis-
covered amidst the soil collected from the cen-
tre part of the burial context. The sherds were 

in poor shape, very small, and fragmented, and 
�S�R�V�V�L�E�O�\���F�U�X�P�E�O�H�G���L�Q���¿�U�H�����7�K�H�U�H���Z�D�V���R�Q�H���V�O�L�J�K�W�O�\��
larger sherd, from the wall of a vessel, in which a 
pattern of stamped decoration could be observed 
(Fig. 8). In addition, one sherd possibly origi-
nated from the base of a vessel. 

Due to the sherds being so small and crum-
�E�O�H�G���� �L�W�� �L�V�� �G�L
v�F�X�O�W�� �W�R�� �U�H�F�R�J�Q�L�]�H�� �W�K�H�� �W�\�S�H�� �R�I�� �F�H-
ramics, but based on the asbestos temper, the 
�D�S�S�H�D�U�D�Q�F�H�� �R�I�� �W�K�H�� �O�D�U�J�H�V�W�� �V�K�H�U�G�V���� �D�Q�G�� �W�K�H�� �¿�Q�G��
context, they probably belong to the so-called 
Luukonsaari type, considered together with the 
Sirnihta type to be a subgroup of Säräisniemi 
���� �F�H�U�D�P�L�F�� �Z�D�U�H���� �G�D�W�H�G�� �F�D���� ���������� �%�&�±�������� �$�'����
���/�D�Y�H�Q�W�R�� ���������D���� �������±������ �V�H�H�� �D�O�V�R�� �&�D�U�S�H�O�D�Q��
1979). The sherds also bear some resemblance 
to earlier asbestos-tempered wares (for example 
Pöljä and Kierikki ware) used during the Stone 
Age and Early Metal Period. Most likely this is 
�G�X�H���W�R���W�K�H���G�L
v�F�X�O�W�\���R�I���W�H�O�O�L�Q�J���G�L
u�H�U�H�Q�W���D�V�E�H�V�W�R�V��
tempered wares apart from crumbled and worn 
sherds. Even with the Stone Age wares, there is 
a great deal of variation in decoration and the 
shape of the vessels, the use of asbestos and or-
ganic substances as temper being the common 
�I�H�D�W�X�U�H�����3�H�V�R�Q�H�Q�������������������±���������:�K�L�O�H���Z�L�G�H�V�S�U�H�D�G��
in northern Fennoscandia, the tradition of asbes-
tos-tempered ceramic wares is characteristic of 
the area of North Savo, beginning in the Stone 
�$�J�H���L�Q���F���������������%�&���D�Q�G���O�D�V�W�L�Q�J���X�Q�W�L�O���W�K�H���¿�U�V�W���F�H�Q-
turies AD (Nordqvist & Mökkönen 2021).

Luukonsaari ware is known from several sites 
near Puijonsarvennenä (for example, the epony-
mous settlement site of Luukonsaari, see Fig. 2). 
The “Luukonsaari group” is one of the four cul-
�W�X�U�D�O���V�S�K�H�U�H�V���&�����)�����0�H�L�Q�D�Q�G�H�U���S�U�R�S�R�V�H�G���W�R���K�D�Y�H��
existed in the area of Finland during the Early 
Iron Age. He considered that the Luukonsaari 
group represented a continuous inhabitation of 
�L�Q�W�H�U�L�R�U�� �)�L�Q�O�D�Q�G�� �W�K�U�R�X�J�K�� �W�K�H�� �%�U�R�Q�]�H�� �D�Q�G�� �,�U�R�Q��
Ages (Meinander 1969; Lehtosalo-Hilander 
�������������������±��������������������

Human and animal bones in the burial

The osteological analysis of the Puijonsarvennenä 
bone material was conducted by PhD Kati Salo. 
The bone material consisted of 407.7 g of small 
fragments of burnt bone, with the total number 
of fragments being ca. 2,500. The fragments 
�Z�H�U�H���¿�U�V�W���L�G�H�Q�W�L�¿�H�G���Z�L�W�K���W�K�H���K�H�O�S���R�I���R�V�W�H�R�O�R�J�L�F�D�O��



15

Figure 8. A sherd of asbestos-tempered ceramics showing stamped decoration (KM 42642:5). (Photo: 
Tarja Knuutinen.)

reference collections at the University of 
�+�H�O�V�L�Q�N�L�����V�H�H���O�L�V�W���R�I���D�O�O���L�G�H�Q�W�L�¿�H�G���E�R�Q�H���I�U�D�J�P�H�Q�W�V��
in the osteological report, attached in Knuutinen 
& Kunnas-Pusa 2022). Due to the high number 
of very small bone fragments, only a part of the 
�Z�K�R�O�H�� �E�R�Q�H�� �P�D�W�H�U�L�D�O�� �F�R�X�O�G�� �E�H�� �L�G�H�Q�W�L�¿�H�G�� �W�R�� �D��
�V�S�H�F�L�H�V���� �0�R�V�W�� �R�I�� �W�K�H�� �L�G�H�Q�W�L�¿�H�G�� �E�R�Q�H�V�� �Z�H�U�H�� �K�X-
�P�D�Q���� �������� �I�U�D�J�P�H�Q�W�V�������������� �J���� �Z�H�U�H���L�G�H�Q�W�L�¿�H�G���D�V��
human with certainty and 222 fragments (54.8 
g) probably. The uncertain ones were fragments 
of long bones that could not be morphologically 
�L�G�H�Q�W�L�¿�H�G�� �D�V�� �K�X�P�D�Q�� �Z�L�W�K�� �F�H�U�W�D�L�Q�W�\�� �D�Q�G�� �F�R�X�O�G��
also belong to some other mammal. However, 
they were not as dense as animal bones tend to 
be and within the size range of human bones. 
�2�Q�H���D�Q�L�P�D�O���E�R�Q�H���F�R�X�O�G���E�H���L�G�H�Q�W�L�¿�H�G���W�R���D���V�S�H�F�L�H�V����
namely a fragment of right ulna from a mustelid 
(Mustelidae���V�S���������%�D�V�H�G���R�Q���L�W�V���V�L�]�H�����L�W���P�R�V�W���O�L�N�H�O�\��
belonged to a pine marten (Martes martes), a 
European mink (Mustela lutreola), or a polecat 
(Mustela putorius). 

�6�W�D�Q�G�D�U�G�� �R�V�W�H�R�O�R�J�L�F�D�O�� �P�H�W�K�R�G�V�� ���%�X�L�N�V�W�U�D�� �	��
Ubelaker 1994) were applied to estimate sex 
as well as the age at time of death. In order to 
estimate the age, suture closure (Ruengdit et al. 
2020), the width of the dental root canals (Kvaal 
et al. 1995), and the thickness of the cranial lay-
ers (Gejvall 1947) were observed. A cremation 
temperature estimation was based on visual 

observation of the colour of the bones (Walker 
et al. 2008). Most of the bones were white; thus, 
�W�K�H�\�� �Z�H�U�H�� �F�U�H�P�D�W�H�G�� �D�W�� �D�� �K�L�J�K�� ���D�E�R�Y�H�� �������ƒ�&����
temperature. The bone surfaces had a brownish 
tint due to the soil, and the fragile material could 
not be thoroughly cleaned before analysis.

The human bones are from an adult individ-
ual. The cranial sutures are open, but the diploë, 
or the internal layer of the cranium, is thick. The 
outer and inner tables are thin, as are the root 
canals. Therefore, the adult is likely to be a ma-
ture adult. One feminine trait could be observed 
in the orbital rim of the frontal bone (Fig. 9a). 
However, sex estimation is not very reliable 
when based on one trait alone, since many indi-
viduals carry both masculine and feminine traits 
in their skeleton. Woven bone formation was 
observed in one long bone fragment (Fig. 9b). 
Woven bone in adults is always pathological. It 
could be a sign of infection, trauma, or disease 
���V�H�H���H���J�������6�D�O�R���������������������±����������

Two human bones were selected for radio-
carbon (AMS) dating, a fragment of skull (KM 
���������������������+�(�/�$���������������D�Q�G���D���I�U�D�J�P�H�Q�W���R�I���O�R�Q�J��
�E�R�Q�H�� ���.�0�� �������������������� �+�(�/�$���������������� �7�K�H�� �G�D�W�L�Q�J��
of the samples was conducted by the University 
�R�I�� �+�H�O�V�L�Q�N�L�� �/�D�E�R�U�D�W�R�U�\�� �R�I�� �&�K�U�R�Q�R�O�R�J�\���� �2�Q�O�\��
the latter sample was successfully dated, result-
�L�Q�J���L�Q���D���U�D�G�L�R�F�D�U�E�R�Q���D�J�H���R�I�� ���������“������ �%�3���� �D�Q�G���D��
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�F�D�O�L�E�U�D�W�H�G���G�D�W�H���R�I���������±���������F�D�O�%�&�����������������S�U�R�E-
�D�E�L�O�L�W�\������ �������±�������� �F�D�O�%�&�� �������������� �S�U�R�E�D�E�L�O�L�W�\����
�D�Q�G�� �������±�������� �F�D�O�%�&�� �������������� �S�U�R�E�D�E�L�O�L�W�\��4 (Fig. 
10). Since there are some issues related to ra-
diocarbon dating of burnt bone (e.g., Olsen et 
al. 2013), and only one of the samples could be 
dated, the authors will discuss further questions 
related to radiocarbon dating of cremation buri-
als, including Puijonsarvennenä, in a separate 
study published later.

Bone artefacts

A total of 21 fragments of bone artefacts were 
�L�G�H�Q�W�L�¿�H�G�����)�L�J���������������6�R�P�H���R�I���W�K�H���I�U�D�J�P�H�Q�W�V���F�R�X�O�G��
be pieced together so that it was possible to spec-
ulate on the nature and purpose of the objects 
they originated from. The best-preserved bone 
artefact is a needle or awl, 46.5 mm long and 
�������±�����������P�P���L�Q���G�L�D�P�H�W�H�U�����Z�L�W�K���R�Q�O�\���D���V�P�D�O�O���I�U�D�J-
�P�H�Q�W���P�L�V�V�L�Q�J�����.�0�������������������������)�L�J���������D�������7�K�U�H�H��
fragments belonging to a bone arrowhead (KM 
���������������������Z�H�U�H���D�O�V�R���L�G�H�Q�W�L�¿�H�G�����%�R�W�K���H�Q�G�V���R�I���W�K�H��
arrowhead with a rhomb-shaped cross-section 
are missing, but one of the remaining pieces has 
an interesting detail, a distinct curved cut indi-
�F�D�W�L�Q�J���D�Q���H
u�R�U�W���W�R���U�H�V�K�D�S�H���W�K�H���D�U�W�H�I�D�F�W���E�\���F�X�W�W�L�Q�J��
a barb into it (Fig. 11b). Either the arrowhead 
�Z�D�V���Q�R�W���¿�Q�L�V�K�H�G���E�\���W�K�H���W�L�P�H���L�W���Z�D�V���S�O�D�F�H�G���L�Q���W�K�H��
cremation with the deceased or it was broken 
and taken into reuse. 

�6�L�[���E�D�U�E�H�G���D�U�U�R�Z�K�H�D�G���I�U�D�J�P�H�Q�W�V�����.�0����������������
�����D�Q�G���.�0���������������������������)�L�J���������F�����Z�H�U�H���D�O�V�R���I�R�X�Q�G��
amongst the bone material. Three of the frag-
ments have distinctive barbs and one is possibly 
the base of a snapped barb. Two of the fragments 
�F�R�X�O�G�� �E�H�� �¿�W�W�H�G�� �W�R�J�H�W�K�H�U���� �I�R�U�P�L�Q�J�� �D�Q�� �D�S�S�U�R�[�L-
mately 2.5 cm long and 0.5 cm wide piece with 
a rounded rectangular cross-section and one 
�E�D�U�E���� �1�R�� �W�L�S�� �R�U�� �E�D�V�H�� �I�U�D�J�P�H�Q�W�V�� �Z�H�U�H�� �L�G�H�Q�W�L�¿�H�G��
from the collected bone material. As not all the 
�S�L�H�F�H�V���F�R�X�O�G���E�H���¿�W�W�H�G���W�R�J�H�W�K�H�U�����D�Q�G���V�R�P�H���R�I���W�K�H��
�I�U�D�J�P�H�Q�W�V���F�O�H�D�U�O�\���K�D�Y�H���D���G�L
u�H�U�H�Q�W�����W�U�L�D�Q�J�X�O�D�U�����R�U��
�P�R�U�H�� �À�D�W�W�H�Q�H�G�� �F�U�R�V�V���V�H�F�W�L�R�Q���� �L�W�� �L�V�� �S�R�V�V�L�E�O�H�� �W�K�D�W��
the deceased was cremated with more than one 
barbed arrowhead.

�,�Q�� �D�G�G�L�W�L�R�Q���� �V�H�Y�H�Q�� �À�D�W�� �I�U�D�J�P�H�Q�W�V�� �R�I�� �E�R�Q�H��
decorated with etched lines were recognized. 
Three of the fragments could be pieced together, 
forming a fragment of a plate-like piece deco-
rated with incised ornamental feature consisting 
of three parallel lines. Two fragments had two 
incised decorative lines, and two only single line 
���.�0���������������������)�L�J���������G������

Similar types of arrowheads with a rhomb-
shaped cross-section have been found in the 
Viking Age Tursiannotko dwelling site in 
�3�L�U�N�N�D�O�D�����5�D�Q�L�Q�H�Q�����������������������D�Q�G���W�K�H���.�L�U�V�W�L�Q�P�l�N�L��
cairn burial site in Vähäkyrö (Kivikoski 1947, 
�7�D�I�H�O�� �������� ������������ �$�� �Y�H�U�\�� �V�L�P�L�O�D�U�� �D�U�U�R�Z�K�H�D�G�� �Z�D�V��
�D�O�V�R�� �I�R�X�Q�G�� �D�W�� �W�K�H�� �/�L�H�W�R�� �.�R�W�R�N�D�O�O�L�R�� �%�U�R�Q�]�H���$�J�H��
burial cairn (Edgren 1969; Ikäheimo et al. 2004). 

Figure 9. a) Sharp orbital rim on the frontal 
bone (KM 42642:16) b) Woven bone in a long 
bone fragment. (KM 42642: 15). (Photos: Kati 
Salo.)
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The arrowhead from Kotokallio is almost com-
plete, with a total length of 55 mm, a greatest 
breadth of 10 mm, and a greatest thickness of 4 
�P�P�� ���(�G�J�U�H�Q�� ������������ �����±������ �$�E�E���� ���E�������� �7�K�H�� �P�R�U�H��
fragmented arrowhead from Puijonsarvennenä, 
with both the tip and part of the butt missing, 
measures only slightly less, with a total length 
of 30.4 mm, a greatest width of 7.7 mm, and a 
greatest thickness of 4.3 mm. 

A barbed bone arrowhead is known, for exam-
ple, from the Välikangas burial site in Oulu, dated 
�W�R���W�K�H���5�R�P�D�Q���S�H�U�L�R�G�����F�D�����������±���������&�(�����0�l�N�L�Y�X�R�W�L��
1988; Ikäheimo et al. 2004). The Välikangas ar-
�U�R�Z�K�H�D�G�� ���.�0�� ������������������ �K�D�V�� �D�� �W�U�L�D�Q�J�X�O�D�U�� �F�U�R�V�V��
section and a slightly curved point, and the barb 
is located on the shoulder of the point. In addi-
tion, the point has been decorated with an incised 
longitudinal line (Ikäheimo et al. 2004). Very 
similar barbed points are also known from the 
�6�W�����9�L�N�H�U�V���%�U�R�Q�]�H���$�J�H���F�U�H�P�D�W�L�R�Q���E�X�U�L�D�O���L�Q���/�l�U�E�R����
Gotland (Rydh 1968; Ikäheimo et al. 2004), but 
�D�O�V�R�� �I�U�R�P�� �W�K�H�� �0�L�J�U�D�W�L�R�Q�� �S�H�U�L�R�G�±�0�H�U�R�Y�L�Q�J�L�D�Q��
cremation burial of Karjaa Hönsåkerskullen (KM 
���������������������� �D�I�� �+�l�O�O�V�W�U�|�P�� �������������� �,�Q�� �I�D�F�W���� �E�D�U�E�H�G��
arrowheads in varying forms were used for hunt-
ing throughout the Stone Age from the Paleolithic 
onwards (e.g., Langley et al. 2016; Lozovskaja 
& Lozovski 2019). Small, barbed arrowheads 
�Z�H�U�H���S�U�R�E�D�E�O�\���D�O�V�R���X�V�H�G���I�R�U���V�K�R�R�W�L�Q�J���¿�V�K�����=�K�L�O�L�Q��
2020). Luik (2006) has suggested that during the 
�/�D�W�H���%�U�R�Q�]�H���$�J�H�����E�D�U�E�H�G���E�R�Q�H���D�U�U�R�Z�K�H�D�G�V���Z�H�U�H��
manufactured in Estonia as weapons of warfare 
as well.

�%�H�V�L�G�H�V�� �W�K�H�� �9�l�O�L�N�D�Q�J�D�V�� �E�X�U�L�D�O�V���� �W�K�H�� �D�V-
�V�H�P�E�O�\�� �R�I�� �¿�Q�G�V�� �I�U�R�P�� �W�K�H�� �%�U�R�Q�]�H���$�J�H�� �E�X�U�L�D�O�� �D�W��
Hangaskangas in Oulu also represents an inter-
esting parallel with the Puijonsarvennenä burial 
site (Forss & Tuovinen 2001; Ikäheimo et al. 
������������ �V�H�H���D�O�V�R���,�N�l�K�H�L�P�R�����������������7�K�H���¿�Q�G�V���I�U�R�P��
Hangaskangas included fragments of at least 
twelve bone arrowheads, fragments of osseous 
spearheads or harpoons, awl-like objects, and 
perforated and decorated pieces of thin plate 
made of horn. The latter were speculated to have 
been sewn onto the deceased person’s clothes or 
other belongings like a hunting case or a quiver. 
Unfortunately, the decorated plate-like bone 
pieces from Puijonsarvennenä are too fragmen-
�W�D�U�\���W�R���G�H�¿�Q�L�W�H�O�\���L�G�H�Q�W�L�I�\���W�K�H�L�U���I�X�Q�F�W�L�R�Q�����,�W���L�V���S�R�V-
sible that the pieces originate from, for example, 
the handle or sheath of a knife, or a decorative 
�I�H�D�W�X�U�H�� �R�I�� �W�K�H�� �R�X�W�¿�W���R�U�� �D�F�F�H�V�V�R�U�L�H�V�� �Z�R�U�Q�� �E�\�� �W�K�H��
deceased, such as the decorative bone inlays of 
Hangaskangas. The fragments of awl-like ob-
jects from Hangaskangas and the needle or awl 
from Puijonsarvennenä could both be related to 
sewing or modifying pelts.

Due to Finland’s acidic soil, bone artefacts 
are rarely preserved in the ground unless they 
are burnt. Therefore, cremation burials are a 
�F�R�P�P�R�Q���F�R�Q�W�H�[�W���I�R�U���¿�Q�G�L�Q�J���W�K�H�P�����,�Q���R�W�K�H�U���D�U�H�D�V��
of northern Fennoscandia, bone arrowheads and 
other objects are quite common in Early Metal 
�3�H�U�L�R�G�±�,�U�R�Q���$�J�H�� �F�R�Q�W�H�[�W�V���� �D�Q�G�� �W�K�H�\�� �K�D�Y�H�� �S�U�R�E-
ably also been used in northern Finland more 
than is archaeologically visible (Ikäheimo et 

Figure 10. The dating results of 
the sample HELA-4885 (human 
long bone, KM 24642:25).
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al. 2004). Most of the bone artefacts from later 
Iron Age contexts in Finland are combs, spoons, 
and spindle whorls (e.g., Kivikoski 1947; 
Raninen 2013), but artefacts like the ones from 
Puijonsarvennenä are more related to hunting 
�D�Q�G�� �¿�V�K�L�Q�J���� �%�D�V�H�G�� �R�Q�� �.�D�W�L�� �6�D�O�R�¶�V�� �S�U�H�O�L�P�L�Q�D�U�\��
observations, bone artefacts seem to be more 
common in Early Metal Period and Iron Age cre-
mation burials in Northern Finland, especially 
when the fact that fewer burials have been exca-
vated there than in southern and western Finland 
is taken into consideration. For example, in a 
large and richly furnished Roman Iron Age bur-
ial ground in Kärsämäki, Turku, Southwestern 
Finland, there have been no bone points in the 
graves, leading to speculations that only iron 
weapons have been considered important, or 
magical, enough to be laid in burials (Raninen 
�����������������±�������V�H�H���D�O�V�R���:�L�N�E�R�U�J�����������E�����������±��������

Hairs

The microarchaeological analysis was conduct-
ed by PhD Tuija Kirkinen. The studied material 
consisted of two soil samples (sample 1, 224 g 
and sample 2, 319 g) taken from the burial and 
three small samples taken from under the iron 
�U�L�Y�H�W�V�� ���.�0�� ������������������ �D�Q�G�� �L�Q�V�L�G�H�� �W�K�H�� �V�S�H�D�U�K�H�D�G��
�V�R�F�N�H�W�� ���.�0�� �������������������� �7�K�H�� �V�D�P�S�O�H�V�� �Z�H�U�H�� �S�U�H-
pared by sieving the soil in a 0.125 mm sieve 
to remove the smallest particles. The washed 
�P�D�W�H�U�L�D�O�� �Z�D�V�� �À�R�D�W�H�G�� �D�Q�G�� �F�H�Q�W�U�L�I�X�J�H�G�� �D�Q�G�� �W�K�H��
extracted material was studied by a transmit-
ting light microscope and documented by pho-
tographing. The detected animal hairs were 
studied by a scanning electronic microscope at 
�$�D�O�W�R�� �8�Q�L�Y�H�U�V�L�W�\�� �1�D�Q�R�P�L�F�U�R�V�F�R�S�\�� �&�H�Q�W�H�U���� �7�K�H��
�K�D�L�U�V�� �Z�H�U�H�� �L�G�H�Q�W�L�¿�H�G�� �E�\�� �W�K�H�L�U�� �P�R�U�S�K�R�O�R�J�\�� �I�R�O-
lowing Teerink (2003) and Tóth (2017), and by 

Figure 11. Fragments of bone objects from Puijonsarvennenä: a) A bone needle or awl (KM 
42642:27), b) Three fragments from an arrowhead (KM 42642:30) with a distinctive curved cut 
visible in the middle fragment, c) Fragments of barbed object(s) (KM 42642:29 , 41974:4), d) Flat 
fragments of bone decorated with etched lines (KM 42642:31). (Photos: Tarja Knuutinen.)
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�7�D�E�O�H���������5�H�V�X�O�W�V���R�I���W�K�H���¿�E�U�H���D�Q�D�O�\�V�L�V����

Sample id: 
Fibre id

�6�S�H�F�L�H�V���L�G�H�Q�À�F�D�W�L�R�Q�'�L�D�J�Q�R�V�W�L�F���I�H�D�W�X�U�H�V
�,�G�H�Q�W�L�À�F�D�W�L�R�Q��
�U�H�I�H�U�H�Q�F�H�V

K1 �8�Q�L�G�H�Q�W�L�À�H�G���P�D�P�P�D�O�����0�D�P-
�P�D�O�L�D�Q���������V�P�D�O�O���U�R�G�H�Q�W���H���J����
�&�O�H�W�K�U�L�R�Q�R�P�\�V���J�O�D�U�H�R�O�X�V

�8�Q�G�H�U�K�D�L�U�����P�H�G�X�O�O�D���D�P�R�U�S�K�R�X�V�����V�F�D�O�H���V�W�U�X�F�W�X�U�H��
�H�O�R�Q�J�D�W�H���S�H�W�D�O�����:�L�G�W�K�������������—�P�����O�H�Q�J�W�K�����������F�P����

�.�� �8�Q�L�G�H�Q�W�L�À�H�G���P�D�P�P�D�O�����0�D�P-
�P�D�O�L�D�Q��

�8�Q�G�H�U�K�D�L�U�����P�H�G�X�O�O�D���X�Q�L�V�H�U�L�D�O���U�H�J�X�O�D�U�����V�F�D�O�H���V�W�U�X�F-
�W�X�U�H���F�R�U�R�Q�D�O���P�R�V�D�L�F�����:�L�G�W�K�������������—�P�����O�H�Q�J�W�K������������
�F�P����

K3 �8�U�V�X�V���D�U�F�W�R�V �*�X�D�U�G���K�D�L�U�����E�U�R�Z�Q���S�L�J�P�H�Q�W�D�W�L�R�Q�����0�H�G�X�O�O�D���W�X�E�X�O�D�U����
�K�R�O�O�R�Z�H�G���R�X�W�����P�H�G�X�O�O�D�U�\���L�Q�G�H�[���������������6�F�D�O�H���V�W�U�X�F-
�W�X�U�H���À�J�X�U�H�O�H�V�V���Z�D�Y�H�G���V�N�H�W�F�K�H�G�����:�L�G�W�K�������������—�P����
�O�H�Q�J�W�K�����������F�P����

�7�y�W�K��������������
��������������

�.�� �0�X�V�W�H�O�L�G�D�H�����0�X�V�W�H�O�D���H�U�P�L�Q�H�D��
�����Q�L�Y�D�O�L�V��

�*�X�D�U�G���K�D�L�U�����Z�K�L�W�H�����0�H�G�X�O�O�D���P�X�O�W�L�V�H�U�L�D�O���F�K�D�P�E�H�U�H�G����
�P�H�G�X�O�O�D�U�\���L�Q�G�H�[���������������6�F�D�O�H���V�W�U�X�F�W�X�U�H���U�K�R�P�E�R�L�G�D�O��
�Q�H�D�U���W�K�H���U�R�R�W���V�H�F�W�L�R�Q���D�Q�G���P�R�V�D�L�F���L�U�U�H�J�X�O�D�U���R�Q���W�K�H��
�V�K�D�I�W�����:�L�G�W�K���������������—�P�����O�H�Q�J�W�K�����������F�P����

�7�H�H�U�L�Q�N��������������
188-191

�)�L�J�X�U�H�� �������� �+�D�L�U�V�� �G�H�W�H�F�W�H�G�� �L�Q�� �P�L�F�U�R�V�F�R�S�L�F�� �D�Q�D�O�\�V�L�V���� �¿�E�U�H�� �,�'�� �.�����.���� ���V�H�H�� �7�D�E�O�H�� �������� ���3�K�R�W�R�V���� �7�X�L�M�D��
Kirkinen.)
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comparing the hairs with a reference collection 
of Fennoscandian species.

As a result, four mammalian hairs were recov-
�H�U�H�G���L�Q���V�D�P�S�O�H���������W�Z�R���R�I���Z�K�L�F�K���Z�H�U�H���L�G�H�Q�W�L�¿�H�G���D�V��
brown bear (Ursus arctos) and Mustelid coarse 
hairs. The Mustelid hair was white in colour, so 
it is most likely from the winter coat of a stoat 
(Mustela erminea) or weasel (Mustela nivalis). 
�7�Z�R���K�D�L�U�V���Z�H�U�H���¿�Q�H���K�D�L�U�V�����S�U�R�E�D�E�O�\���I�U�R�P���V�P�D�O�O��
rodents such as a bank vole (Myodes glareolus). 
Their excellent preservation speaks for their re-
cent origin. In the other soil samples, no animal 
hairs were detected (Table 1; Fig. 12).

COMPARISONS AND DISCUSSION

In the coastal areas of Finland, the Pre-Roman 
and Early Roman Periods brought forth changes 
�L�Q���W�K�H���E�X�U�L�D�O���W�U�D�G�L�W�L�R�Q�V�����L�Q�V�W�H�D�G���R�I���V�L�Q�J�X�O�D�U���F�D�L�U�Q�V����
�W�K�H�U�H�� �E�H�J�D�Q�� �W�R�� �E�H�� �¿�H�O�G�V�� �R�I�� �F�D�L�U�Q�V���� �1�H�Z�� �V�W�R�Q�H��
structures like rectangular settings and dry-
stacked pavings emerged. Red sandstone slabs 
are a distinctive feature in Pre-Roman and Early 
Roman burials in Ostrobothnia, as are cooking 
�S�L�W�V���L�Q���W�K�H���Y�L�F�L�Q�L�W�\���R�I���F�D�L�U�Q�V�����%�H�V�L�G�H�V���F�U�H�P�D�W�L�R�Q����
inhumation burial was also practised (about the 
�3�U�H���5�R�P�D�Q�±�5�R�P�D�Q���3�H�U�L�R�G���E�X�U�L�D�O���S�U�D�F�W�L�F�H�V�����V�H�H��
�H���J������ �(�G�J�U�H�Q�� ������������ ������������ �)�R�U�V�p�Q�� �	�� �0�R�L�V�D�Q�H�Q��
1993; Wikborg 1996; Raninen 2005; Kuusela et 
al. 2010; Soikkeli-Jalonen & Oksanen 2015).  

However, several burials considered as Pre-
�5�R�P�D�Q�� �G�R�� �Q�R�W�� �L�Q�F�O�X�G�H�� �D�Q�\�� �¿�Q�G�V���� �H�L�W�K�H�U�� �R�E�M�H�F�W�V��
were not placed with the deceased, or they were 
made of materials that have been destroyed by 
�¿�U�H���R�U���K�D�Y�H���G�H�F�R�P�S�R�V�H�G�����7�D�K�N�R�N�D�Q�J�D�V���L�Q���2�X�O�X����
for example, is considered a Pre-Roman burial 
site with several stone structures, even though 
�W�K�H�U�H�� �D�U�H�� �Q�R�� �¿�Q�G�V���� �7�K�H�� �E�X�U�L�D�O�V�� �D�U�H�� �L�P�S�O�L�F�D�W�H�G��
by the nature of the structures, while the dating 
is based on shoreline displacement chronology 
(Kuusela 2011; Väänänen 2012). 

When Puijonsarvennenä is examined in the 
context of Pre-Roman burial practices, it seems 
that some features of the burial resemble Lapp 
cairns,  but also “discrete” Late Iron Age buri-
als, which are both typical for the interior and 
northern parts of Finland (Kuusela et al. 2016; 
see also Moilanen & Raninen 2022). According 
�W�R���9�L�O�O�H���+�D�N�D�P�l�N�L���������������������������W�K�H�U�H���L�V���D���F�R�Q�W�L�Q-
uum of these similar burial practices throughout 
the Early Metal Period and Iron Age in interior 

Finland, with common features being cremation 
(with only some of the burnt bones placed in the 
burial), stone settings and low cairns usually 
�T�X�L�W�H�� �X�Q�Q�R�W�L�F�H�D�E�O�H�� �D�E�R�Y�H�� �W�K�H�� �J�U�R�X�Q�G���� �%�H�V�L�G�H�V��
interior and northern Finland, there is also a 
similar tradition of “hunting-ground graves” in 
northern Scandinavia. 

�7�K�H�� �E�X�U�L�D�O�� �R�I�� �3�X�L�M�R�Q�V�D�U�Y�H�Q�Q�H�Q�l�� �V�H�H�P�V�� �W�R�� �¿�W��
into this tradition. Even though there are no oth-
er known Iron Age burials in North Savo, there 
are more than twenty Early Metal Period cairn 
sites around the Kuopio region. Most of them 
have not been excavated. Even the excavated 
�R�Q�H�V���K�D�Y�H���\�L�H�O�G�H�G���E�D�U�H�O�\���D�Q�\���¿�Q�G�V�����)�R�U���H�[�D�P�S�O�H����
a cairn in Honkasaari, Kuopio had already been 
dismantled before excavation, so besides the 
mention of an outlining paved structure, there 
is very little information available (Pohjakallio 
���������E�����/�H�K�W�R�V�D�O�R���+�L�O�D�Q�G�H�U��������������������������

The Siilinjärvi Saunalahti cairn had frag-
�P�H�Q�W�V�� �R�I�� �À�L�Q�W�� �D�U�U�R�Z�� �K�H�D�G�V���� �E�X�W�� �Q�R�� �U�H�P�D�L�Q�V�� �R�I��
�F�U�H�P�D�W�H�G���E�R�Q�H�����H�Y�H�Q���W�K�R�X�J�K���V�R�P�H���W�U�D�F�H�V���R�I���¿�U�H��
were observed. Several human-made small pits, 
or “cups”, were found from the bedrock surface 
underneath and around the cairn (Pohjakallio 
1978c).  At least in the area of Finland, the 
Saunalahti cairn is apparently still the only 
known Lapp cairn situated on top of such cups, 
although during the Late Iron Age cup-marked 
stones are often situated near burial grounds and 
�H�Y�H�Q�� �L�Q�� �F�D�L�U�Q�V�� ���/�H�K�W�R�V�D�O�R���+�L�O�D�Q�G�H�U�� ������������ ������������
�7�K�H�\�� �D�U�H�� �F�R�Q�Q�H�F�W�H�G�� �W�R�� �V�D�F�U�L�¿�F�L�D�O�� �S�U�D�F�W�L�F�H�V���� �D�Q�G��
therefore the Saunalahti cairn has also been con-
�V�L�G�H�U�H�G���D���V�D�F�U�L�¿�F�L�D�O���F�D�L�U�Q�����/�D�Y�H�Q�W�R�����������D��������������
�I�R�U���V�D�F�U�L�¿�F�L�D�O���F�D�L�U�Q�V���D�Q�G���W�K�H���S�U�R�E�O�H�P�V���R�I���F�D�W�H�J�R-
rization, see e.g., Muhonen 2009). 

The cairn site of Kuusikkolahdenniemi in 
�.�X�R�S�L�R�� �L�V�� �G�D�W�H�G�� �W�R�� �W�K�H�� �%�U�R�Q�]�H���$�J�H�� �E�D�V�H�G�� �R�Q�� �L�W�V��
�¿�Q�G�V�����Q�D�P�H�O�\���/�X�X�N�R�Q�V�D�D�U�L���Z�D�U�H���F�H�U�D�P�L�F�V���D�Q�G���W�Z�R��
�E�U�R�Q�]�H���R�E�M�H�F�W�V�����3�R�K�M�D�N�D�O�O�L�R�����������D�������������6�D�O�R��������������
�0�H�L�Q�D�Q�G�H�U���������������/�H�K�W�R�V�D�O�R���+�L�O�D�Q�G�H�U������������������������
Soikkeli-Jalonen 2021). During the authors’ re-
search project, a bone from Kuusikkolahdenniemi 
was also sent to be radiocarbon dated; the results 
of this will be published later in a separate study 
about the site (for the most recent osteological 
analysis of Kuusikkolahdenniemi, see Salo 2021).  

Until the discovery of Puijonsarvennenä, this 
tradition of burial customs in interior Finland 
seemed to come to a halt in North Savo at 
the beginning of the Iron Age. Even though 
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Puijonsarvennenä is dated to the very early Iron 
Age, there could also be similar sites from the 
later periods, since they are known from the 
neighbouring areas of North Savo. For exam-
�S�O�H�����W�K�H���V�L�W�H���R�I���.�R�Q�Q�H�Y�H�V�L���0�D�M�D�N�D�Q�J�D�V���L�Q���&�H�Q�W�U�D�O��
Finland, dated to the Late Roman or Migration 
Period, the Siimarinsaari site, also in Konnevesi, 
�D�Q�G�� �R�Q�H�� �E�X�U�L�D�O�� �L�Q�� �W�K�H�� �(�D�U�O�\�� �5�R�P�D�Q�±�0�L�J�U�D�W�L�R�Q��
Period cemetery in Välikangas, Oulu, bear some 
resemblance to Puijonsarvennenä. 

Majakangas was originally found during 
metal detecting in 1998 and excavated in 2003 
(Ukkonen 2003; Vanhatalo 2005). Several iron 
artefacts were found from the burial includ-
ing a spearhead, an arrowhead, a seax or dag-
ger, a knife, and an axe as well as a bronze 
ring and fragments of bronze.  In addition, the 
�¿�Q�G�V���L�Q�F�O�X�G�H�G���V�H�Y�H�U�D�O���I�U�D�J�P�H�Q�W�V���R�I���D�U�U�R�Z�K�H�D�G�V��
made of bone, which resemble those from 
Puijonsarvennenä. Like Puijonsarvennenä, the 
burial was not visible before the removal of the 
topsoil, and there was no distinct stone setting 
placed on top of the burial.

�$�F�F�R�U�G�L�Q�J�� �W�R�� �9�D�Q�K�D�W�D�O�R�� �������������� �������� ���������� �W�K�H��
bone arrows could have been used for hunting 
birds or animals for fur, and the knife would 
have been suitable for handling animal pelts. 
The connection of the burial with fur hunting is 
further supported by the osteological material of 
�W�K�H�� �V�L�W�H���� �Z�K�L�F�K�� �G�L
u�H�U�V�� �I�U�R�P�� �3�X�L�M�R�Q�V�D�U�Y�H�Q�Q�H�Q�l��
by being more numerous and by including more 
�D�Q�L�P�D�O�� �E�R�Q�H�V�� �L�G�H�Q�W�L�¿�H�G�� �W�R�� �D�� �V�S�H�F�L�H�V���� �0�R�V�W�� �U�H-
markably, the burial seemed to have included a 
dog and a pine marten (Martes martes) pelt. The 
�R�Q�O�\���E�R�Q�H�V���L�G�H�Q�W�L�¿�H�G���D�V���E�H�L�Q�J���I�U�R�P���D���S�L�Q�H���P�D�U-
ten were from the skull, the lower parts of the 
legs and from the tail, interpreted as originating 
from a pelt with the skull, paws, and tail left in-
tact (Ukkonen 2003). 

Also, in Puijonsarvennenä, a fragment of 
bone belonging to an animal of the family 
Mustelidae, possibly a pine marten, was identi-
�¿�H�G���� �,�Q�� �D�G�G�L�W�L�R�Q���� �D�� �K�D�L�U�� �E�H�O�R�Q�J�L�Q�J�� �W�R�� �D�Q�� �D�Q�L�P�D�O��
of the Mustelidae family was detected in the 
soil from the burial context. There was also 
a bear hair, which could indicate a bear pelt, 
even though no osteological remains of a bear 
�Z�H�U�H�� �L�G�H�Q�W�L�¿�H�G���� �7�K�H�� �W�K�L�U�G�� �S�K�D�O�D�Q�J�H�V�� �R�I�� �D�� �E�H�D�U��
paw, i.e., the remains of claws, have commonly 
been found in Iron Age cremation cemeteries 
under level ground in Finland and in burials in 

northern Europe in general, indicating the cre-
mating of bear pelts in the pyre (e.g., Kirkinen 
�������������Z�L�W�K���U�H�I�H�U�H�Q�F�H�V�����V�H�H���D�O�V�R���:�L�N�E�R�U�J�����������D����
�������������������E�����������±������

Välikangas includes nine inhumation buri-
als, in addition to three cremations, and only in 
one cremation burial were there bone artefacts 
���W�Z�R�� �F�R�P�E�V�� �D�Q�G�� �D�W�� �O�H�D�V�W�� �¿�Y�H�� �D�U�U�R�Z�K�H�D�G�V������ �7�K�H��
cremation burial seemed to be a double burial 
of two women (at least one woman was con-
�¿�U�P�H�G���L�Q���W�K�H���R�V�W�H�R�O�R�J�L�F�D�O���D�Q�D�O�\�V�L�V�������Z�L�W�K���D�Q���L�U�R�Q��
knife and asbestos-tempered ceramics as grave 
goods (Mäkivuoti 1987; 1988; 1996; Ikäheimo 
et al. 2004). There has been some speculation 
about bone arrowheads often being found espe-
cially in women’s graves during the Migration 
Period (Ikäheimo et al. 2004). Since the sex of 
the person buried in Puijonsarvennenä could 
�Q�R�W���E�H���F�R�Q�¿�U�P�H�G���L�Q���R�V�W�H�R�O�R�J�L�F�D�O���D�Q�D�O�\�V�L�V�����W�K�H�U�H��
�L�V�� �L�Q�V�X
v�F�L�H�Q�W�� �G�D�W�D�� �W�R�� �F�R�Q�W�U�L�E�X�W�H�� �W�R�� �W�K�L�V�� �G�L�V�F�X�V-
�V�L�R�Q���� �+�R�Z�H�Y�H�U���� �L�V�V�X�H�V�� �U�H�O�D�W�H�G�� �W�R�� �G�L
u�H�U�H�Q�W�� �L�G�H�Q-
tities, and their relation to the livelihoods and 
agency of the people in their local communities 
will most likely be addressed in future archaeo-
�O�R�J�L�F�D�O���U�H�V�H�D�U�F�K���R�I���(�D�U�O�\���0�H�W�D�O���3�H�U�L�R�G�±�,�U�R�Q���$�J�H��
interior Finland. 

�$�V���-�D�Q�Q�H���,�N�l�K�H�L�P�R�������������������������K�D�V���U�H�P�D�U�N�H�G����
archaeological interpretation should be more 
about what happened in the local community, 
and what did they do with the things they had, 
rather than focusing on the mobility and origins 
of objects. Most probably, the iron objects in the 
Puijonsarvennenä burial were obtained through 
trade or exchange, since the dating of the site 
predates known ironworking sites in the vicinity. 
Precise proof cannot be provided if it was furs 
that were traded, but a lot of evidence seem to 
indicate that. Hunting for furs is evidenced by 
the bones and hair of a Mustelid animal, bone ar-
rowheads suitable for hunting, and a knife which 
could be used for skinning and working on pelts. 
Possibly the iron spearhead was a token received 
in trading pelts, or was somehow an important 
personal object, and was therefore included in 
the burial.

While the archaeological material does not 
provide a great deal of information about the 
identity of the person buried in Puijonsarvennenä, 
that individual’s death clearly meant something 
for the surrounding community, since someone 
took the time to cremate the body, perform the 
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burial with (presumably) the usual rites, and 
construct the stone structures in a stunningly 
beautiful place on a cape visible from one of the 
most important waterways in the Kuopio area.

CONCLUSIONS

�$�U�F�K�D�H�R�O�R�J�L�F�D�O�� �H�[�F�D�Y�D�W�L�R�Q�V�� �F�R�Q�¿�U�P�H�G�� �W�K�D�W�� �W�K�H��
site of Puijonsarvennenä was a single cremation 
burial, with objects, set inside a stone structure, 
but not actually covered by stones, situated im-
�P�H�G�L�D�W�H�O�\�� �X�Q�G�H�U�� �W�K�H�� �W�X�U�I���� �%�D�V�H�G�� �R�Q�� �W�K�H�� �U�H�V�X�O�W�V��
of osteological analysis, radiocarbon dating, 
�D�Q�D�O�\�V�L�V�� �R�I�� �W�K�H�� �¿�Q�G�V���� �D�Q�G�� �P�L�F�U�R�V�F�R�S�L�F�� �D�Q�D�O�\-
sis of the soil samples, as well as observations 
made during the excavation about the features 
of the structure, it can be concluded that the de-
ceased person was most likely a member of a 
local hunter-gatherer population who engaged in 
hunting and possibly in trading furs. 

The burial structure represents a tradition typ-
�L�F�D�O�� �R�I�� �W�K�H�� �(�D�U�O�\�� �0�H�W�D�O�� �3�H�U�L�R�G�±�,�U�R�Q���$�J�H�� �S�R�S�X-
lation of interior and northern Finland. Similar 
low cairns and stone structures with cremation 
as the preferred burial ritual are known from a 
�O�D�U�J�H�� �D�U�H�D���� �I�U�R�P�� �W�K�H�� �%�U�R�Q�]�H���$�J�H�� �X�Q�W�L�O�� �W�K�H�� �/�D�W�H��
Iron Age. The presence of asbestos-tempered ce-
ramics also connects the burial to the local cul-
tural traditions of interior Finland.

Since the cairn was totally undetectable in the 
landscape before the excavation, it is likely that it 
would not have been found, or excavated, with-
out the coincidence of the metal detector hobby-
ist and the authors’ survey project happening to 
be in Kuopio at the same time. Archaeological 
�V�L�W�H�V�� �O�L�N�H�� �3�X�L�M�R�Q�V�D�U�Y�H�Q�Q�H�Q�l�� �D�U�H�� �K�D�U�G�� �W�R�� �¿�Q�G��
while surveying, nor are they necessarily noticed 
during construction work or forestry performed 
with heavy machinery. It is likely that there are 
more burials resembling Puijonsarvennenä that 
are still undiscovered, as well as similar sites 
already destroyed by the increasing building ac-
tivities on the shores of Kallavesi.

In addition, there are several instances of 
�V�W�U�D�\���¿�Q�G�V���I�U�R�P���W�K�H���D�U�H�D�V���R�I���L�Q�W�H�U�L�R�U���D�Q�G���Q�R�U�W�K-
ern Finland that could have belonged to a buri-
�D�O�� �F�R�Q�W�H�[�W���� �E�X�W�� �W�K�H�� �¿�Q�G�L�Q�J�� �V�S�R�W�� �K�D�V�� �Q�H�Y�H�U�� �E�H�H�Q��
archaeologically examined. If anything, the 
Puijonsarvennenä burial site is a reminder that 
a lot of undiscovered archaeological potential 

regarding the Early Iron Age exists in North 
Savo and the whole interior part of Finland. 
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NOTES

1 The lyrics of the song “Kallavesj’” were writ-
ten in the local North Savo dialect by diplomat 
�D�Q�G���O�D�Z�\�H�U���$�D�U�R���-�D�O�N�D�Q�H�Q�������������±�������������L�Q��������������
The words were set to the melody of an Estonian 
song composed by Johannes Kappel (Juntunen 
2015).

2 “Näyttää varmalta, ettei esiroomalainen rau-
takausi ole ollut Suomessa mitenkään merkit-
tävä. Sen jälkeinen aika merkitsee ratkai-
sevasti uutta: kiinteän talonpoikaisväestön 
alkua, metsästäjä-kalastaja-asteen vähittäistä 
häviämistä ja maan lopullista kolonisaatiota.” 
Translated by L. Kunnas-Pusa.

3 The mapping and measuring were done with 
University of Helsinki GPS equipment (measur-
ing accuracy of < 5 cm, coordinate system ETRS 
GK27, and elevation system N2000).

4 The dating report is included in the research 
report of the excavation (Knuutinen & Kunnas-
Pusa 2022).

5 A Lapp cairn is a term used in Finnish archae-
�R�O�R�J�\���W�R���G�H�V�L�J�Q�D�W�H���(�D�U�O�\���0�H�W�D�O���3�H�U�L�R�G�±�,�U�R�Q���$�J�H��
cairns situated in the interior and northern part 
�R�I�� �)�L�Q�O�D�Q�G���� �,�Q�� �F�R�P�S�D�U�L�V�R�Q���W�R�� �W�K�H�� �³�U�H�D�O�´�� �%�U�R�Q�]�H��
Age cairns of coastal Finland, the Lapp cairns 
are often considered to be smaller and more am-
biguous. The term has been used from the 18th 
century onwards. Since it seems to connect the 
cairns with the Sámi, previously referred to as 
Lapps (now considered derogatory), the discus-
sion about the ethnicity of the builders of these 
structures, as well as the conceptualization and 
categorization of them has a long and winding 
�K�L�V�W�R�U�\�����V�H�H���H���J�������2�N�N�R�Q�H�Q�������������������±���������6�D�L�S�L�R��
2015; 2018).
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BURIAL PRACTICES IN NORTHERN SWEDEN, NORTHERN FINLAND AND THE 
WHITE SEA COAST BETWEEN THE 9TH AND 16TH CENTURIES AD: ADAPTATION 
OF PRACTICES IN A DECENTRALISED NETWORK

Abstract 

This paper presents an overview of known burials and burial practises in the region comprising of present-day 
Northern Finland, Sweden, the Murmansk oblast and the White Sea coast in Northwest Russia during the study 
period, the Late Iron Age and Middle Ages (ca. 800–1600 AD). Burial sites offer a unique perspective on examining 
social structures and social change, as they are focused on the present of the community while still being rooted 
�L�Q���W�U�D�G�L�W�L�R�Q�����:�H���G�L�V�F�X�V�V���K�R�Z���W�K�H�V�H���E�X�U�L�D�O�V���U�H�S�U�H�V�H�Q�W���W�K�H���P�X�O�W�L�F�X�O�W�X�U�D�O���H�Q�Y�L�U�R�Q�P�H�Q�W���D�Q�G���W�K�H���Á�X�L�G�L�W�\���R�I���D�G�D�S�W�D�W�L�R�Q��
of cultural features in the north, as well as the distinct similarities between the communities. We will also examine 
how the decentralised network, that the northern Fennoscandian communities formed, caused and maintained 
this multicultural environment during the Late Iron Age and the Middle Ages.
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INTRODUCTION

In this paper, we present an overview of the known 
burial practices in the region comprising present-
day Northern Finland, Sweden, Murmansk oblast 
and the White Sea coast in Northwest Russia (Fig. 
1; we will henceforward refer to this region with the 
term Northern Fennoscandia) between the 9th and 
16th centuries AD. We discuss how they represent 
the culturally variable environment of the North and 
�W�K�H���À�X�L�G�L�W�\���R�I���W�K�H���D�G�D�S�W�D�W�L�R�Q���R�I���S�U�D�F�W�L�F�H�V�����R�Q���W�K�H���R�Q�H��
hand, and at the same time certain similarities be-
tween the communities, on the other hand. We will 
also examine how the decentralised network, which 

the Northern Fennoscandian communities formed, 
caused and maintained this variable environment 
during the Late Iron Age and the Middle Ages.

The Late Iron Age and Middle Ages of Northern 
Fennoscandia (Fig. 1) – i.e., the period between the 
9th and 16th centuries AD following the periodisa-
tion used in the present paper (see below) – have 
until recently been in many ways a problematic 
period to study mostly due to the scarce and fairly 
poorly understood archaeological record. In the 
past, scholarly studies have relied on a retrospec-
tive method where the situation of the Late Iron 
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Age and early medieval period has been recon-
structed based on the few earliest literary sources, 
later 16th century sources and onomastic studies, 
and then applying archaeological – primary artefac-
tual – evidence to the narrative (e.g., Vahtola 1980; 
Huurre 1983: 414–9; Julku 1986). To simplify this, 
all these enquiries have followed a general pattern 
of interpretation where Northern Fennoscandia has 
been utilised as a usufruct by people from the re-
gions of Southern Finland, Sweden or Karelia now 
in Northwest Russia. Finally, the coastal regions 
�±���V�S�H�F�L�¿�F�D�O�O�\���W�K�H���%�R�W�K�Q�L�D�Q���%�D�\���F�R�D�V�W���±���Z�H�U�H���F�R�O�R-
nised by these southern communities, whereas the 
inland dwellers were either gradually pushed back 
or otherwise exploited by these southern colonists. 
Characteristic for these studies is the inherently pas-
sive role and the lack of agency ascribed to local 
northern communities.

In recent years, focused archaeological research 
has resulted in a need to revise conceptions regard-
ing the period (see e.g., Kuusela 2015; 2018; 2020a; 
���������E�����%�H�U�J�P�D�Q���	���(�G�O�X�Q�G���������������+�D�N�D�P�l�N�L��������������
������������ �.�X�X�V�H�O�D�� �H�W�� �D�O���� ������������ ������������ ������������ �,�N�l�K�H�L�P�R��
�H�W���D�O�����������������%�H�U�J�P�D�Q���������������%�H�U�J�P�D�Q���	���5�D�P�T�Y�L�V�W��
������������ �0�X�U�D�V�K�N�L�Q���	�� �.�R�O�S�D�N�R�Y�������������� �1�X�U�P�L���H�W���D�O����
�������������3�X�R�O�D�N�N�D�����������������6�S�H�F�L�¿�F�D�O�O�\�����W�K�H���Y�L�H�Z���R�I���W�K�H��
Late Iron Age and Medieval North as a usufruct of 
southern agricultural communities with little sig-
�Q�L�¿�F�D�Q�W���F�X�O�W�X�U�D�O���L�Q�S�X�W���I�U�R�P���O�R�F�D�O���F�R�P�P�X�Q�L�W�L�H�V���K�D�V��
been severely criticised (e.g., Kuusela 2015; 2020b; 
�%�H�U�J�P�D�Q�� �	�� �(�G�O�X�Q�G�� ������������ �.�X�X�V�H�O�D�� �H�W�� �D�O���� ������������
�������������+�D�N�D�P�l�N�L���������������������������,�N�l�K�H�L�P�R���H�W���D�O����������������
Puolakka 2020). As the local character of the north-
ern communities has become evident, so has the 

�R�E�V�H�U�Y�D�W�L�R�Q���W�K�D�W�����D�O�W�K�R�X�J�K���W�K�H�\���F�O�H�D�U�O�\���G�L
u�H�U���I�U�R�P��
the southern communities, they also exhibit consid-
erable local variation indicating that the northern 
communities did not form a homogeneous group 
(Kuusela 2020b). This is most evident in the burial 
forms in use in Northern Fennoscandia during the 
study period.

For this reason, we will also eschew the – what 
may be called a traditional – way of examining 
the North, meaning a comparison of the “cultural 
spheres”, often condensed into what in essence is 
a binary opposition between a farming society and 
a hunting society. To start with, there is scant evi-
dence of a farming society present in the study area 
during much of the examined period (see Nurmi 
et al. 2020 for a detailed examination), but more 
importantly, we do not feel that this perspective is 
fruitful in the examination of the northern prehis-
toric and medieval communities precisely because 
�W�K�H�V�H�� �Q�R�U�W�K�H�U�Q�� �J�U�R�X�S�V�� �G�R�� �Q�R�W�� �I�R�U�P�� �D�� �X�Q�L�¿�H�G�� �D�Q�G��
homogeneous “culture group”. Instead, we will 
examine the archaeological evidence without pre-
determined premises of what cultural groups they 
should represent. In our view, this opens the most 
fruitful avenue of examination fully appreciating 
the variation evident in the North during the study 
period and shifts the focus of examination to the 
northern groups themselves and not to the external 
factors outside their purview. 

Chronological notes 

This paper is mostly concerned with the time period 
between the 9th and 16th centuries in the territories 

Figure 1. 
Study region.
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�U�H�J�L�R�Q���� �1�H�Y�H�U�W�K�H�O�H�V�V���� �G�X�H�� �W�R�� �W�K�H�� �J�H�Q�H�U�D�O���L�Q�W�H�Q�V�L�¿�F�D-
�W�L�R�Q���R�I���W�U�D�G�H���D�Q�G���F�R�Q�W�D�F�W�V���L�Q���(�X�U�R�S�H���E�H�J�L�Q�Q�L�Q�J���D�W���W�K�H��
onset of the Viking Age in the 9th century, Northern 
Fennoscandia saw an increase in activity at the same 
time, which is archaeologically visible in the increas-
�L�Q�J�� �Q�X�P�E�H�U�� �R�I�� �V�L�W�H�V�� �D�Q�G�� �¿�Q�G�V�� �R�U�L�J�L�Q�D�W�L�Q�J�� �I�U�R�P�� �W�K�H��
�:�H�V�W�����6�R�X�W�K���D�Q�G���(�D�V�W���G�X�U�L�Q�J���W�K�H���S�H�U�L�R�G�����H���J�������.�X�X�V�H�O�D��
2013a: 76–88; 2014). The interest in the North for 
�(�X�U�R�S�H���Z�D�V���G�X�H���W�R���W�K�H���Q�R�U�W�K�H�U�Q���Z�L�O�G�O�L�I�H���D�Q�G���L�W�V���F�R�P-
�P�H�U�F�L�D�O���Y�D�O�X�H���±���¿�V�K���L�Q�F�U�H�D�V�H�G���L�Q���L�P�S�R�U�W�D�Q�F�H���L�Q���(�X�U�R�S�H��
during the 9th century (e.g., Wallerström 1983: 33–
44; 1995: 129; Martin 1986; 1995: 134–40; Makarov 
�����������������±�������6�D�Z�\�H�U���	���6�D�Z�\�H�U���������������������±�������%�D�U�U�H�W�W��
�H�W���D�O�����������������6�W�D�U���H�W���D�O�����������������%�D�U�U�H�W�W���������������.�X�X�V�H�O�D���H�W��
al. 2020) and furs were also valued. In addition, rein-
deer meat, pelts and antlers have been northern trade 
�F�R�P�P�R�G�L�W�L�H�V�����H���J�������3�L�O�¡���H�W���D�O�����������������6�D�O�P�L���	���+�H�L�Q�R��
2019; Kuusela et al. 2020). This increase in trade nat-
urally caused an increase in the contacts between dif-
�I�H�U�H�Q�W���D�U�H�D�V�����7�K�L�V���L�Q���W�X�U�Q���L�Q�F�U�H�D�V�H�G���W�K�H���L�Q�À�X�[���R�I���Q�H�Z��
ideas and practices which can be seen in the burials 
of the region. 

BURIAL PRACTICES BETWEEN THE 9TH AND 
16TH CENTURIES

�%�X�U�L�D�O�V�� �L�Q�� �W�K�H�� �V�W�X�G�\�� �U�H�J�L�R�Q�� ���)�L�J���� ������ �D�U�H�� �G�L�Y�L�G�H�G��
into two basic types: cremations and inhumations. 
Most of the cremations have been found in the 
Finnish side of the study region with only three 
cremations in the period and region covered in this 
paper which are currently known to be outside of 
Finland – two in Sweden and one possible case in 
the Kola Peninsula in Russia. Although appearing 
on the Swedish side more frequently prior to the 
9th century, cremations appear to be rare post-9th 
century (Hedman 2003: 93–4). Inhumations, in 
turn, have mostly been found on the Western – i.e., 
�6�Z�H�G�L�V�K���±���V�L�G�H�����E�X�W���W�K�H�\���G�R���D�S�S�H�D�U���R�Q���W�K�H���(�D�V�W�H�U�Q��
�V�L�G�H���R�I���W�K�H���%�R�W�K�Q�L�D�Q���%�D�\���D�V���Z�H�O�O���D�V���R�Q���W�K�H���F�R�D�V�W���R�I��
the White Sea. In addition to these two, a third form 
of sorts are burial sites where both burial practices 
appear, and currently three such cases are known – 
Kyrkudden on the Swedish side of the Tornionjoki 
river as well as Valmarinniemi and Suutarinniemi 
�R�Q���W�K�H���%�R�W�K�Q�L�D�Q���%�D�\�� �F�R�D�V�W���� �D�O�O���E�H�L�Q�J���F�R�H�Y�D�O���Z�L�W�K��
each other (Fig. 2).

�,�Q�� �W�K�H�� �I�R�O�O�R�Z�L�Q�J���� �Z�H�� �Z�L�O�O�� �E�U�L�H�À�\�� �H�[�D�P�L�Q�H�� �W�K�H��
burials based on their various features when ap-
plicable. These include structural features, body 
placement, cremated bone distribution and grave 

of present-day Finland, Sweden, and Northwest 
Russia presenting terminological challenges in re-
�J�D�U�G�� �W�R�� �F�K�U�R�Q�R�O�R�J�\���� �7�K�H�� �G�H�¿�Q�L�W�L�R�Q�� �R�I�� �W�K�H�� �9�L�N�L�Q�J��
Age is fairly uniform with the period beginning 
at the onset of the 9th century and lasting until the 
early 11th (e.g., Helle 2003). In Sweden, the 11th 
century marks the beginning of the Middle Ages 
(Helle 2003). In Northwest Russia, the Middle 
Ages are considered to begin at the end of 10th 
century and last until the late 16th century (Martin 
1995; Karpov 2003).

In Southwest Finland, the Viking Age is fol-
lowed by the Crusade Period lasting from the early 
11th century until the mid-12th century after which 
�W�K�H�� �(�D�U�O�\�� �0�L�G�G�O�H���$�J�H�V�� �D�U�H�� �F�R�Q�Y�H�Q�W�L�R�Q�D�O�O�\�� �V�H�W�� �W�R��
begin (e.g., Haggrén 2015: 369–70). In Southeast 
Finland, the Crusade Period lasted until the early 
14th century after which the Middle Ages began 
(Haggrén 2015: 370–5). In Northern Finland, the 
chronology is far more indistinct, and some schol-
ars maintain that the very Northernmost regions 
did not have a medieval period at all but rather ex-
isted in a state of prehistory until the early modern 
period (Haggrén 2015: 370). However, at least the 
�F�R�D�V�W�D�O�� �U�H�J�L�R�Q�V�� �R�I�� �W�K�H�� �%�R�W�K�Q�L�D�Q�� �%�D�\�� �D�U�H�D�� �F�D�Q�� �E�H��
said to enter a medieval period by the 14th cen-
tury from which time the earliest literary sources 
regarding ecclesiastical organisations in the area 
are known (Lavery 2006: 25–8). 

�$�V�� �Q�R�� �X�Q�L�¿�H�G�� �F�K�U�R�Q�R�O�R�J�L�F�D�O�� �W�H�U�P�L�Q�R�O�R�J�\�� �F�R�Q-
forming to the conventions of the study region as a 
whole exists, for reasons of convenience of presen-
tation, we have chosen to follow the periodisation 
used for Southeast Finland, since the same condi-
tions mostly apply in Northern Scandinavia. Thus, 
we will use the term Viking Age when referring to 
the period between the 9th and early 11th century, 
the Crusade Period when referring to the period be-
tween the early 11th century and 14th century, the 
Late Iron Age when referring to the whole period 
�E�H�W�Z�H�H�Q���W�K�H�����W�K���D�Q�G�������W�K���F�H�Q�W�X�U�\���D�Q�G�����¿�Q�D�O�O�\�����W�K�H��
Middle Ages when referring to the time between 
the early 14th and 16th century. We acknowledge 
this as a shorthand but it is a necessary one for a 
�À�X�L�G���U�H�S�U�H�V�H�Q�W�D�W�L�R�Q��

NORTHERN FENNOSCANDIAN 
COMMUNITIES IN THE LATE IRON AGE

�,�I�� �O�R�R�N�L�Q�J�� �I�U�R�P�� �W�K�H�� �F�H�Q�W�U�H�V�� �R�I�� �(�X�U�R�S�H���� �1�R�U�W�K�H�U�Q��
�)�H�Q�Q�R�V�F�D�Q�G�L�D���L�V���L�Q���D���S�H�U�L�S�K�H�U�D�O���D�Q�G���G�L
v�F�X�O�W���W�R���U�H�D�F�K��
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goods. Due to the highly variable nature of the ma-
terial, the following may appear as a fairly confus-
ing treatise and the reader is strongly encouraged to 
refer to Appendix 1 for a collated overview.

Structural features 

The structural features of the burials vary considerably, 
and no clear pattern can be found. As we can see in 
Appendix 1, both cremations and inhumations occa-
sionally include structures made out of stones or timber. 

A relatively common but varied form of inhu-
mation burial is a singular burial incorporating a 
stone structure of some form and these appear to 
have been common in the inland regions through-
out the study period (see Schanche 2000; Hansen 
�	�� �2�O�V�H�Q�� ������������ �������±���������� �2�Q�H�� �V�X�F�K�� �H�[�D�P�S�O�H�� �L�V��
�W�K�H�� �7�l�U�Q�D�� ������������ �E�X�U�L�D�O�� ���6�W�R�U�X�P�D�Q���� �9�l�V�W�H�U�E�R�W�W�H�Q����
Sweden) documented by the Swedish ethnologist 

Figure 2. The examined burials in the study region.

�(�U�Q�V�W�� �0�D�Q�N�H�U�� �������������� �������±�������� �L�Q�� ���������� �Z�K�H�Q�� �K�H��
conducted a small investigation of the site but it 
was properly excavated and radiocarbon dated 
in 2001 (Heinerud 2002). This burial is an inhu-
mation where the deceased – together with grave 
goods – was laid in a cist constructed into a shallow 
�E�H�G�U�R�F�N���K�R�O�O�R�Z���R�Q���W�K�H���J�U�R�X�Q�G�����,�Q�V�W�H�D�G���R�I���V�R�L�O�����À�D�W��
stone slabs were used to cover the body (Manker 
1961: 157; Heinerud 2002: 7–8). Radiocarbon dat-
�L�Q�J�����$�S�S�H�Q�G�L�[���������R
u�H�U�V���D���Z�L�G�H���P�D�U�J�L�Q���S�O�D�F�L�Q�J���W�K�H��
burial to between the 14th and early 17th centu-
�U�L�H�V�����7�K�H���6�N�l�U�D�Q�����R
v�F�L�D�O�O�\���1�\�V�l�W�U�D�����������������O�R�F�D�W�H�G��
�L�Q�� �6�N�H�O�O�H�I�W�H�n���� �9�l�V�W�H�U�E�R�W�W�H�Q���� �6�Z�H�G�H�Q���� �L�Q�K�X�P�D�W�L�R�Q��
cemetery in turn consists of burial cairns or stone 
settings, where the deceased have been laid on top 
of the ground surface and covered with a burial 
cairn, with at least one burial also including a cist 
���/�D�U�V�V�R�Q���	���5�D�W�K�M�H���������������5�D�W�K�M�H��������������
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Some stone structure burials were made in 
�Q�D�W�X�U�D�O���E�R�X�O�G�H�U���¿�H�O�G�V�����V�X�F�K���D�V���W�K�H���V�L�Q�J�X�O�D�U���L�Q�K�X�P�D-
tion on Anzersky island (Martynov 2010) and the 
�9�L�L�Q�L�Y�D�D�U�D�� �,�W�l�S�l�l�� �F�U�H�P�D�W�L�R�Q�� �E�X�U�L�D�O���� �L�Q�� �Z�K�L�F�K�� �W�K�H��
�Q�D�W�X�U�D�O���E�R�X�O�G�H�U���¿�H�O�G���K�D�G���E�H�H�Q���P�R�G�L�¿�H�G���E�\���E�X�L�O�G-
ing a low, but perceptible, stone setting on the site 
�R�I���W�K�H���E�X�U�L�D�O�����E�H�F�R�P�L�Q�J���Y�L�V�L�E�O�H���R�Q�O�\���D�I�W�H�U���G�H���W�X�U�¿�Q�J��
���+�D�N�D�P�l�N�L�� �H�W�� �D�O���� ������������ �������� �7�K�H�� �$�Q�]�H�U�V�N�\�� �E�X�U�L�D�O��
�Z�L�W�K�L�Q���W�K�H���E�R�X�O�G�H�U���¿�H�O�G���I�R�U���L�W�V���S�D�U�W���V�H�H�P�V���W�R���K�D�Y�H��
been a preferred choice, since a nearby sandy beach 
could have been used instead like in the Kuzomen 
inhumation burials discussed later.

�7�K�H�� �6�N�H�O�O�H�I�W�H�n�� �V�W�D�G�� ������������ ���6�N�H�O�O�H�I�W�H�n���� �9�l�V�W�H�U��
botten, Sweden) cremation cemetery consists of 
�W�K�U�H�H�� �O�R�Z�� �D�Q�G�� �G�L
v�F�X�O�W�� �W�R�� �S�H�U�F�H�L�Y�H�� �V�W�R�Q�H�� �V�H�W�W�L�Q�J�V��
built on top of bedrock niches on a rocky hill 
(Östlund 1996). The burials were deposited below 
ground level in a concentration typically measuring 
a few dozen centimetres in diameter. Radiocarbon 
dating to the Viking Age implies contemporaneity 
with Arvidsjaur 2140:1 and several of the Finnish 
burials (Appendix 2).

The dating range of the burials using stone 
structures is wide, as most appear to belong to 
the Middle Ages – i.e., between the 14th and 16th 
centuries – a few cases are older. The Finnish part 
of the study region currently lacks known buri-
als using stone structures. While it is possible this 
�U�H�À�H�F�W�V�� �D�� �U�H�V�H�D�U�F�K�� �O�D�F�X�Q�D�� �U�D�W�K�H�U�� �W�K�D�Q�� �D�Q�� �D�F�W�X�D�O��
phenomenon, this distinction is nevertheless nota-
ble. In 2021, a stone structure, which might be a 
burial, was inspected (Kuusela 2021) in Savukoski 
(Lapland, Finland) but the function and dating of 
the feature remains unknown at this time.

Timber burial structures are a rarer feature 
compared to stone structure burials, and they are 
found only within cemeteries of the study region: 
Kyrkudden, Kuzomen II and Vanha Kirkko. All 
these cemeteries date to the Crusade Period or af-
�W�H�U���� �,�Q�� �.�\�U�N�X�G�G�H�Q�� ���R
v�F�L�D�O�O�\�� �+�L�H�W�D�Q�L�H�P�L�� ���������� �D�Q�G��
326:2, in Övertorneå, Norrbotten, Sweden), inhu-
mations have been placed on the ground surface 
or in timber burial chambers and covered with a 
burial cairn (Wallerström 1995). Two out of the 
four cremations in Kyrkudden have been buried 
individually in chambers as described herein-
above, while two have been incorporated into in-
�K�X�P�D�W�L�R�Q�V���� �2�Q�O�\�� �R�Q�H�� �R�I�� �W�K�H�� �F�U�H�P�D�W�L�R�Q�V�� �F�R�Q�W�D�L�Q�H�G��
grave goods (Wallerström 1995: 155, 158). In 
Kuzomen II (on the bank of Varzuga river on Kola 
peninsula, Russia), the inhumations were made 

in shallow graves containing timber burial struc-
�W�X�U�H�V�����2�Y�V�\�D�Q�Q�L�N�R�Y���	���5�\�D�E�L�Q�L�Q�����������������7�K�H���9�D�Q�K�D��
kirkko cemetery in Hailuoto, Finland diverges from 
the others in that it incorporates timber structures 
containing several inhumations (Paavola 1991: 
24–31). In some cases, it is possible that wooden 
structures have not survived, which might be 
the case in Kuzomen I. This cemetery was found 
mostly destroyed with the burials and grave goods 
scattered along the sandy beach where the site was 
located. No signs of grave structures were recorded 
on the site. The grave goods and dating were simi-
lar to Kuzomen II with object typology as well as 
a coin dating the site to the Crusade Period, more 
�V�S�H�F�L�¿�F�D�O�O�\���W�K�H�������W�K�±�����W�K���F�H�Q�W�X�U�L�H�V�����2�Y�V�\�D�Q�Q�L�N�R�Y��
�	���5�\�D�E�L�Q�L�Q���������������*�X�U�L�Q�D��������������

Sotataival “ochre graves”

Perhaps the most curious case among the buri-
als is the possible red ochre inhumation buri-
als that seemingly date to the Late Iron Age. In 
2021, a group of metal detectorists came upon a 
group of Late Iron Age artefacts 70 m South of 
the Sotataival 3 cremation in Savukoski (Lapland, 
Finland). A rescue excavation on the site later the 
same year revealed features that are somewhat 
reminiscent of red ochre burials (Mikkola 2021). 
This can be considered to be fairly curious as 
red ochre burials mostly date to the Stone Age 
yet the grave goods from these possible burials 
are from the Late Iron Age. The problem is that 
the detectorists very thoroughly disturbed the 
contexts of the site and during the excavation it 
�F�R�X�O�G���Q�R���O�R�Q�J�H�U���E�H���V�D�I�H�O�\���Y�H�U�L�¿�H�G���Z�K�H�W�K�H�U���W�K�H���D�U-
tefacts found were actual burial deposits or, for 
example, deposits into earlier Stone Age burials. 
Considering that the artefacts can be established 
to have been found in the features, it does seem 
possible that they might truly be red ochre burials 
dating to the Late Iron Age. However, two of the 
iron artefacts, a fragmented knife and an arrow-
�K�H�D�G�����H�[�K�L�E�L�W���F�O�H�D�U���¿�U�H���S�D�W�L�Q�D���D�Q�G���R�Q�H���R�I���W�K�H���J�O�D�V�V��
�E�H�D�G�V���D�O�V�R���V�K�R�Z�V���V�L�J�Q�V���R�I���P�L�Q�R�U���¿�U�H���G�D�P�D�J�H���L�Q-
dicating they have been on a pyre or in contact 
�Z�L�W�K�� �¿�U�H���� �1�R�� �V�L�J�Q�V�� �R�I�� �D�� �F�U�H�P�D�W�L�R�Q�� �Q�R�U�� �F�U�H�P�D�W�H�G��
bones were found during the excavation, so a 
later deposit into Stone Age burials, or something 
else cannot be ruled out either. If the features are 
burials dating to the Late Iron Age, they would 
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represent at the moment a fairly unique form of 
inhumation burial in a Late Iron Age context.

Burial placement

In some cremation burials, covering the burial 
was apparently not done at all and there appears 
to have been very little – if any – structures associ-
ated with them. For example, the singular crema-
�W�L�R�Q���E�X�U�L�D�O�V���L�Q���+�H�L�Q�L�V�D�D�U�L�����,�V�R���0�l�U�l�Q�W�|�����6�R�W�D�W�D�L�Y�D�O��
�����D�Q�G���7�\�\�Q�H�O�l�Q�U�D�Q�W�D���L�Q���)�L�Q�O�D�Q�G���V�H�H�P���W�R���K�D�Y�H���E�H�H�Q��
made directly on top of the ground, or very near the 
surface with no cover or discernible structures and/
or markers. The use of wooden structures made 
on top of the ground, which would have left few 
observable traces, is possible but cannot be veri-
�¿�H�G�����1�H�Y�H�U�W�K�H�O�H�V�V�����V�R�P�H���E�X�U�L�D�O�V���P�L�J�K�W���L�Q�G�L�F�D�W�H���W�K�H��
use of such – for example, the singular cremation 
of Heinisaari, where the grave goods were found 
scattered directly beneath the topsoil around the 
grave, perhaps implying that they might have been 
originally resting on a structure which had since 
�G�H�W�H�U�L�R�U�D�W�H�G�����+�D�N�D�P�l�N�L�������������������±������

Some of the singular burials were made be-
side a prominent boulder, such as the cremation in 
Kivisaari (Suomussalmi, Kainuu, Finland). This 
burial was found by two local boys while they were 
digging at the site and, as a result, the cremation was 
largely destroyed prior to the rescue excavation. 
The burial was deposited beside a large boulder into 
a depth of 15–20 cm with no structures observed 
(Huurre 1973: 82; 1983: 390). The burial contained 
a handful of cremated human bones, recovered 
from soot-stained pockets, and grave goods most of 
�Z�K�L�F�K���K�D�G���E�H�H�Q���G�D�P�D�J�H�G���E�\���¿�U�H�����+�X�X�U�U�H����������������������
�D�Q�G�� �K�D�G�� �W�K�X�V�� �E�H�H�Q�� �R�Q�� �W�K�H�� �S�\�U�H���� �%�D�V�H�G�� �R�Q�� �D�U�W�H�I�D�F�W��
typology, this burial has been dated to the Crusade 
Period (Huurre 1973: 85; 1983: 390).

Body position

The Hiukka burial (Rovaniemi, Lapland, Finland) 
is a singular inhumation without visible structures. 
The buried individual was laid in a North-South-
�R�U�L�H�Q�W�H�G�� �J�U�D�Y�H�� �L�Q�� �W�K�H�� �À�H�[�H�G�� �S�R�V�L�W�L�R�Q�� ���-�D�U�Y�D�� �H�W�� �D�O����
2001: 31–2). The grave had been partly destroyed 
during the historical period by a horse burial (likely 
dating to the 19th century), but roughly half of the 
burial was intact so the general layout of the grave 
could be reconstructed. Radiocarbon dating places 
the burial to the Crusade Period (Appendix 2). The 

�À�H�[�H�G�� �S�R�V�L�W�L�R�Q�� �F�R�X�O�G�� �D�O�V�R�� �E�H�� �Y�H�U�L�¿�H�G�� �L�Q�� �W�K�H�� �F�D�V�H��
of the buried individual within the singular burial 
on Anzersky island (Martynov 2010). In other sin-
gular inhumation burials, the body position cannot 
be reconstructed so it is impossible to determine 
�Z�K�H�W�K�H�U�� �W�K�H�� �À�H�[�H�G�� �S�O�D�F�H�P�H�Q�W�� �R�I�� �W�K�H�� �E�R�G�\�� �Z�L�W�K�L�Q��
singular inhumations was common to some re-
gions and uncommon for others. Some burials 
�Z�L�W�K���L�Q�G�L�Y�L�G�X�D�O�V���L�Q���À�H�[�H�G���S�R�V�L�W�L�R�Q���D�U�H���N�Q�R�Z�Q���I�U�R�P��
Southern Finland, though it is not common there 
either (Moilanen 2021: 49–50).

The cemeteries of Ii Illinsaari Suutarinniemi 
���,�L���� �1�R�U�W�K�H�U�Q�� �2�V�W�R�E�R�W�K�Q�L�D���� �)�L�Q�O�D�Q�G������ �.�H�P�L�Q�P�D�D�Q��
Valmarinniemi (Keminmaa, Lapland, Finland), 
�,�L�Q�� �+�D�P�L�Q�D�� ���,�L���� �1�R�U�W�K�H�U�Q�� �2�V�W�U�R�E�R�W�K�Q�L�D���� �)�L�Q�O�D�Q�G������
�.�X�]�R�P�H�Q�� �,�,�� ���.�X�]�R�P�H�Q���� �0�X�U�P�D�Q�V�N�� �2�E�O�D�V�W����
Russia) and Hailuoto Vanha kirkko (Hailuoto, 
�1�R�U�W�K�H�U�Q�� �2�V�W�U�R�E�R�W�K�Q�L�D���� �)�L�Q�O�D�Q�G���� �D�U�H�� �L�Q�K�X�P�D�W�L�R�Q��
cemeteries where the dead have been laid in the 
�V�X�S�L�Q�H�� �S�R�V�L�W�L�R�Q�� �L�Q�W�R�� �P�R�V�W�O�\�� �(�D�V�W�±�:�H�V�W���R�U�L�H�Q�W�H�G��
graves, and their hands laid either on their mid-
�U�H�J�L�R�Q�� �R�U�� �V�W�U�D�L�J�K�W�� �R�Q�� �W�K�H�L�U�� �V�L�G�H�V�� ���2�Y�V�\�D�Q�Q�L�N�R�Y��
�	�� �5�\�D�E�L�Q�L�Q�� ������������ �3�D�D�Y�R�O�D�� ������������ �.�D�O�O�L�R���6�H�S�S�l��
�H�W�� �D�O���� ������������ �.�X�X�V�H�O�D�� ������������ �,�N�l�K�H�L�P�R�� �H�W�� �D�O���� ��������������
The Vanha kirkko, Iin Hamina and Kuzomen II 
cemeteries lack the cremation burials that are pre-
sent in both Suutarinniemi and Valmarinniemi. In 
Suutarinniemi and Valmarinniemi, the cremations 
appear to be inherently associated with inhumations 
as they are often either found directly integrated 
into inhumations, or otherwise in close proximity 
�W�R���W�K�H�P�����V�H�H���.�X�X�V�H�O�D�������������������±���������,�N�l�K�H�L�P�R���H�W���D�O����
�����������������������3�X�R�O�D�N�N�D�������������������±���������%�R�W�K���W�K�H���9�D�Q�K�D��
kirkko and Iin Hamina cemeteries are younger than 
Suutarinniemi and Valmarinniemi as Vanha kirkko 
should be dated to the early to mid-15th century 
���,�N�l�K�H�L�P�R�����������E���������������D�Q�G���,�L�Q���+�D�P�L�Q�D���W�R���W�K�H���O�D�W�H��
�����W�K�� �W�R�� �����W�K�� �F�H�Q�W�X�U�\�� ���.�D�O�O�L�R���6�H�S�S�l�� ������������ �D�W�� �W�K�H��
earliest by which time the cremation burial practice 
seems to have largely been abandoned.

Bone distribution within cremations

�%�R�Q�H�� �G�L�V�W�U�L�E�X�W�L�R�Q�� �L�Q�� �F�U�H�P�D�W�L�R�Q�� �J�U�D�Y�H�V�� �J�H�Q�H�U�D�O�O�\��
�I�R�O�O�R�Z�V���W�K�U�H�H���G�L
u�H�U�H�Q�W���S�D�W�W�H�U�Q�V�����W�K�H���F�U�H�P�D�W�H�G���E�R�Q�H�V��
were scattered over an area, the cremated bones 
were laid in one clearly lined deposition indicating 
the use of a container for the cremated bones or the 
cremation was deposited in several smaller depo-
sitions. However, these types do not follow any 
periodical or geographical pattern. The amount of 
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�E�R�Q�H�� �P�D�W�H�U�L�D�O�� �Z�L�W�K�L�Q�� �W�K�H�� �G�H�S�R�V�L�W�L�R�Q�V�� �D�O�V�R�� �G�L
u�H�U�V����
Some of the cremations have only tens or hundreds 
of grams of bones, and some seemingly nearly all 
of the bone material as a human body, when cre-
mated, is normally reduced to 1.2–3 kg of burnt 
bone (McKinley 1993).

�)�R�U���H�[�D�P�S�O�H�����L�Q���9�L�L�Q�L�Y�D�D�U�D�Q���L�W�l�S�l�l���W�K�H���H�[�F�D�Y�D-
tion of the burial site revealed a cremation deposit-
ed near the rocky peak of the ridge with fragments 
of cremated bone and ashes from the pyre scat-
tered in between the rocks in a loosely centralised 
�P�D�Q�Q�H�U�����+�D�N�D�P�l�N�L�������������������������7�K�H���W�R�W�D�O���D�P�R�X�Q�W���R�I��
recovered cremated bone totalled 0.3 kg and, there-
fore, only a part of the remains had been deposited 
in the burial. Radiocarbon analyses indicate a dat-
ing between the 8th and 11th centuries (Table 2). 
Two cremations in the study area bear similarities 
�W�R���9�L�L�Q�L�Y�D�D�U�D�Q���L�W�l�S�l�l�����,�Q���W�K�H�������W�K���F�H�Q�W�X�U�\���F�U�H�P�D�W�L�R�Q��
�R�I�� �,�V�R�� �0�l�U�l�Q�W�|�� ���6�X�R�P�X�V�V�D�O�P�L���� �.�D�L�Q�X�X���� �)�L�Q�O�D�Q�G������
the cremated bones (0.85 kg in total) were scattered 
over an area of several square metres. However, the 
�,�V�R���0�l�U�l�Q�W�|���E�X�U�L�D�O���Z�D�V���Q�R�W���G�H�S�R�V�L�W�H�G���L�Q�W�R���D���E�R�X�O�G�H�U��
�¿�H�O�G�� ���)�L�Q�Q�L�V�K�� �+�H�U�L�W�D�J�H�� �$�J�H�Q�F�\�� ������������ �+�D�N�D�P�l�N�L��
�	�� �$�Q�W�W�R�Q�H�Q�� �������������� �/�L�N�H�Z�L�V�H���� �W�K�H�� �F�U�H�P�D�W�L�R�Q�� �R�I��
Sotataival 3 (Savukoski, Lapland, Finland) was 
not associated with a stone structure, but rather the 
bones were scattered over a few square metres of 
level ground with grave goods – most of which had 
apparently been on the pyre – either dug into a pit 
below the bone deposition or placed in their midst 
���(�V�D���0�L�N�N�R�O�D���S�H�U�V���F�R�P�P������

The cremation on Heinisaari island in Lake 
�.�L�D�Q�W�D�M�l�U�Y�L�� ���6�X�R�P�X�V�V�D�O�P�L���� �.�D�L�Q�X�X���� �)�L�Q�O�D�Q�G������ �D�W�� �D��
distance of 850 m from the previously mentioned 
�,�V�R���0�l�U�l�Q�W�|�����Z�D�V���G�H�S�R�V�L�W�H�G���L�Q�W�R���D���V�D�Q�G�\���D�Q�G���O�H�Y�H�O��
ground patch near the shore and on the southern side 
of the island. It consisted of a concentration of 0.4 
kg of cremated bone fragments and associated grave 
�J�R�R�G�V�����+�D�N�D�P�l�N�L�������������������±���������7�K�H���E�R�Q�H�V���K�D�G���E�H�H�Q��
placed on top of the ground in a relatively clear-bor-
dered concentration indicating the use of an organic 
container, which would not have left archaeologi-
�F�D�O�O�\���R�E�V�H�U�Y�D�E�O�H���W�U�D�F�H�V�����+�D�N�D�P�l�N�L������������������������

The Arvidsjaur 2140:1 (Arvidsjaur, Norrbotten, 
Sweden) cremation was a structureless burial be-
low ground level with bones of at least two indi-
viduals – an adult and a child between 5 and 14 
�\�H�D�U�V�� �R�I�� �D�J�H�� �±�� �L�G�H�Q�W�L�¿�H�G�� ���+�H�G�P�D�Q�� ������������ �����±��������
The bones were found in small, concentrated pock-
ets (Hedman 2003: 91 Fig. 3:36), but not in a single 

concentration as in Heinisaari, nor scattered over a 
larger area, as in Viinivaara.

The cremations in the Suutarinniemi (Ii, 
�1�R�U�W�K�H�U�Q���2�V�W�U�R�E�R�W�K�Q�L�D�����)�L�Q�O�D�Q�G�����D�Q�G���9�D�O�P�D�U�L�Q�Q�L�H�P�L��
(Keminmaa, Lapland, Finland) cemeteries are simi-
lar to each other. All of the above-mentioned types of 
cremations (singular concentration, several deposits, 
scattered) were found within the inhumations. The 
cremations date primarily to the Crusade Period. 
Most of the cremations were deposited in graves 
alongside the inhumations, where the cremated 
bones, and occasionally associated grave goods, 
have been placed possibly in an organic container 
given the concentrated distribution of the cremated 
remains. The burials contain varied amounts of 
cremated remains, occasionally enough to make it 
plausible that most, if not all, of the bones have been 
buried. Cremation 1 in Suutarinniemi contained 0.7 
kg of bones and Cremation 2 in turn 1.3 kg, whereas 
the Valmarinniemi burials contained only between 
0.3 and 1.4 kg of cremated remains though mostly 
�E�H�O�R�Z�������N�J�����,�N�l�K�H�L�P�R���H�W���D�O���������������������������,�W���L�V�����K�R�Z�H�Y�H�U����
notable that some burials in Valmarinniemi included 
the remains of several individuals (Kuusela 2013b: 
�������,�N�l�K�H�L�P�R���H�W���D�O���������������������±�������������±������

Other possible cases of cremation

A fairly large number of other likely cases of cre-
mation, which have either not been excavated or 
which have been so severely damaged when the 
�V�L�W�H�� �Z�D�V�� �H�[�F�D�Y�D�W�H�G�� �W�K�D�W�� �V�S�H�F�L�¿�F�� �G�H�W�D�L�O�V�� �F�D�Q�� �Q�R��
�O�R�Q�J�H�U���E�H���U�H�F�R�Q�V�W�U�X�F�W�H�G�����D�U�H���N�Q�R�Z�Q���V�S�H�F�L�¿�F�D�O�O�\���R�Q��
�W�K�H���)�L�Q�Q�L�V�K���V�L�G�H���R�I���W�K�H���V�W�X�G�\���U�H�J�L�R�Q�����$���V�L�J�Q�L�¿�F�D�Q�W��
majority of these have been found by metal detec-
torists especially in the region of Kainuu and more 
are found each year. 

�2�Q�H�� �S�R�V�V�L�E�O�H�� �F�U�H�P�D�W�L�R�Q�� �L�V�� �F�X�U�U�H�Q�W�O�\�� �N�Q�R�Z�Q�� �L�Q��
the Kola peninsula. The site Liva 1 is located on the 
northern bank of Lake Verkhneye Chalmozero near 
river Liva. Some of the archaeological structures had 
been disturbed by wartime features, such as trenches 
and dugouts. The site was originally found by a local 
resident who further disturbed the context. The site 
contains seven rectangular hearths as well as some 
destroyed, unclear features. It is possible that some 
of the personal objects found further away from the 
hearths were a part of a burial, disturbed by the war-
�W�L�P�H���I�H�D�W�X�U�H�V�����0�X�U�D�V�K�N�L�Q���	���.�R�O�S�D�N�R�Y��������������
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Grave goods

Most of the studied graves and cemeteries include 
grave goods of some sort. Nevertheless, variation 
is evident; grave goods were rare in Kyrkudden 
and Valmarinniemi burials, and in Suutarinniemi, 
the inhumation graves did not include any objects, 
whereas at Kuzomen II, the graves had plenty of 
grave goods in every grave. It is also possible that 
especially within Northern Finland, a bias exists as 
most, if not all of the new burial sites have been 
found using a metal detector and possible burials 
without metal objects might still be left unfound. 

When observing the grave good types 
(Appendix 1, 3, 4), we note that although the exact 
combinations in each grave may vary, the function-
al categories remain largely the same throughout 
the study period and within the studied region. The 
grave goods can be loosely categorised belong-
ing to weapons, tools and utilities as well as orna-
�P�H�Q�W�V�����7�K�H���Q�X�P�E�H�U���R�I���G�L
u�H�U�H�Q�W���J�U�D�Y�H���J�R�R�G�V���L�Q���W�K�H��
burials is not very extensive, in general. 

Weapons that have been found in the burials are 
primarily limited to axe blades, spearheads and ar-
rowheads, as there is only one sword found from a 
possible grave context in Marikkovaara, Rovaniemi 
(Appelgren 1899; Kuusela 2020d). The utilities are 
mostly small personal items or tools such as knives 
�R�U���¿�U�H���V�W�H�H�O�V���Z�L�W�K���W�K�H���J�U�H�D�W�H�V�W���Y�D�U�L�D�W�L�R�Q���R�F�F�X�U�U�L�Q�J���L�Q��
their ornamentation. The ornaments consist mostly 
�R�I���G�L
u�H�U�H�Q�W���N�L�Q�G�V���R�I���S�H�Q�G�D�Q�W�V�����E�U�R�R�F�K�H�V���D�Q�G���R�F�F�D-
sional glass beads, but there are no full sets of Late 
Iron Age dress jewellery known from the southern 
contexts, consisting of two tortoise brooches and 
�K�D�Q�J�L�Q�J�V���� �S�R�V�V�L�E�O�\�� �L�Q�G�L�F�D�W�L�Q�J�� �D�� �G�L
u�H�U�L�Q�J�� �V�W�\�O�H�� �R�I��
wear compared to the southern regions. The origins 
�R�I�� �W�K�H�� �¿�Q�G�V�� �D�O�V�R�� �Y�D�U�\���� �7�K�H�U�H�� �D�U�H�� �R�U�Q�D�P�H�Q�W�V�� �Z�L�W�K��
�W�K�H�L�U�� �R�U�L�J�L�Q�V�� �D�V�� �I�D�U�� �(�D�V�W�� �D�V�� �W�K�H�� �%�H�O�R�R�]�H�U�R�� �D�U�H�D�� �R�U��
�W�K�H�� �1�R�U�W�K�H�U�Q�� �'�Y�L�Q�D�� �5�L�Y�H�U�� �%�D�V�L�Q�� ���0�D�N�D�U�R�Y�� ������������
75), round pendants with their apparent origins in 
Southern Finland (Huurre 1983: 360–1) ¬and ob-
jects from the Western Scandinavia, such as the disk 
�E�U�R�R�F�K�H�V�� �I�U�R�P�� �/�L�Y�D�� ���� �D�Q�G�� �0�L�N�R�Q�V�l�U�N�N�l�� ���+�X�X�U�U�H��
������������ �������� �0�X�U�D�V�K�N�L�Q���	�� �.�R�O�S�D�N�R�Y�� ������������ ���������� �,�W���L�V��
�Q�R�W�D�E�O�H���� �K�R�Z�H�Y�H�U���� �W�K�D�W�� �U�H�J�D�U�G�L�Q�J�� �Z�H�D�S�R�Q�� �¿�Q�G�V���� �D��
distinction seems to present itself between inland 
and Western coastal burials as no burial on the 
�%�R�W�K�Q�L�D�Q���%�D�\���F�R�D�V�W���L�Q�F�O�X�G�H�V���Z�H�D�S�R�Q���¿�Q�G�V�����7�K�L�V���G�L�V-
tinction has been noted before (Kuusela 2014) and it 
�P�D�\���L�Q�G�L�F�D�W�H���D���G�L
u�H�U�H�Q�F�H���L�Q���V�R�F�L�H�W�D�O���R�U�J�D�Q�L�V�D�W�L�R�Q���E�H-
tween the coastal communities, on the one hand, and 

the inland communities, on the other hand, but this 
goes beyond the scope of the present paper. For fu-
ture research, however, this distinction is intriguing.

It is important to note that the grave good assem-
blages do not indicate an agricultural livelihood as 
agricultural implements are completely missing in 
northern burials, as are ceramics. This is not surpris-
ing, as Iron Age and/or medieval agricultural imple-
ments in Northern Sweden, Finland and Russia are 
generally absent (Kuusela 2015: 16–8; Kuusela et 
al. 2016: 181–2; Nurmi et al. 2020: 7–11). 

Variation as the norm in the North

Although many of the burials in the North bear 
�V�L�P�L�O�D�U�L�W�L�H�V���� �P�R�V�W�� �R�I�� �W�K�H�P�� �G�L
u�H�U�� �I�U�R�P�� �H�D�F�K�� �R�W�K�H�U��
with often only one identifying feature being a 
common denominator. There does not appear to be 
a very clear regional or chronological uniformity 
with the burial practises used. Importantly, there 
are no clear structures or other burial features lim-
ited only to inhumations or cremations. Although 
�W�K�H���G�L
u�H�U�H�Q�F�H�V���L�Q���W�K�H���E�X�U�L�D�O���I�R�U�P�V���X�V�H�G���D�U�H���H�Y�L�G�H�Q�W����
they mask behind them features that link the buri-
als together in a shared cosmology.

�$�O�W�K�R�X�J�K�� �W�K�H�� �G�L
u�H�U�H�Q�W�� �W�\�S�H�V�� �R�I�� �E�X�U�L�D�O�V�� �Z�L�W�K�L�Q��
the studied area and the study period seem to cross 
all geographical and temporal lines, some regional 
trends are perhaps visible. Stone structures in in-
humation burials are primarily found in the West, 
�D�O�W�K�R�X�J�K���W�K�H���$�Q�]�H�U�V�N�\���,�V�O�D�Q�G���V�L�W�H���V�L�J�Q�L�¿�H�V���L�W�V���S�U�H�V-
�H�Q�F�H���L�Q���W�K�H���(�D�V�W���D�V���Z�H�O�O�����&�U�H�P�D�W�L�R�Q���J�H�Q�H�U�D�O�O�\���D�S-
�S�H�D�U�V���W�R���E�H���D�Q���(�D�V�W�H�U�Q���I�H�D�W�X�U�H���E�X�W���F�R�Q�V�L�G�H�U�L�Q�J���W�K�D�W��
a great majority of the Northern Finnish crema-
tion burials were unknown only a few years ago 
before metal detectorists began making artefact 
�¿�Q�G�V���D�Q�G���D�U�F�K�D�H�R�O�R�J�L�F�D�O���L�Q�Y�H�V�W�L�J�D�W�L�R�Q�V���U�H�V�X�O�W�H�G���L�Q��
the discovery of these burials, it is possible their 
absence in the West is an illusion as metal de-
tecting is more regulated in Sweden than it is in 
Finland. Considering that some cremation burials 
are known in the West, the authors suspect this may 
well be the case. As for Russia, the situation may 
be similar. Very little research has been conducted 
in the vast, uninhabited areas of Kola Peninsula 
and it is possible cremation graves in the area sim-
ply have not yet been found.

�7�K�H�� �F�O�H�D�U�H�V�W�� �G�L
u�H�U�H�Q�F�H�� �V�H�H�P�V�� �W�R�� �H�P�H�U�J�H�� �D�W�� �W�K�H��
start of the medieval period and 15th century on-
wards, as the cremations seem to cease, with the ex-
ception of one possible case of a late cremation from 
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the Kyrkudden cemetery. While there is no absolute 
dating available, based on stratigraphy, Wallerström 
(1995: 139–40) suggested this cremation could be 
as young as from the early 17th century. The occur-
rence of grave goods lasts even longer. 

Most of the singular burials are not located 
in the vicinity of known settlement sites, but 
most cemeteries are. There are exceptions, how-
�H�Y�H�U���� �H���J������ �9�L�L�Q�L�Y�D�D�U�D�Q�� �L�W�l�S�l�l�� ���8�W�D�M�l�U�Y�L���� �1�R�U�W�K�H�U�Q��
�2�V�W�U�R�E�R�W�K�Q�L�D�����)�L�Q�O�D�Q�G�����D�Q�G���$�U�Y�L�G�V�M�D�X�U�����������������D�U�H��
combined dwelling and burial sites.

NORTHERN FENNOSCANDIAN BURIALS IN A 
WIDER GEOGRAPHICAL CONTEXT

We put forward that Northern Fennoscandian com-
munities should not perhaps be viewed through a 
conventional territorial/cultural perspective, but 
rather from the perspective of a communication 
network populated by individual and highly inde-
pendent nodes. The nature of this network and how 
it functioned and facilitated trade, exchange and 
communication has been exhaustively examined 
in several previously published papers (Kuusela 
et al. 2016; 2018; 2020; Henriksen 2019; Kuusela 
2020b; Nurmi et al. 2020) and the following is 
based on the premise established in the cited stud-
�L�H�V���� �,�Q�� �U�H�O�D�W�L�R�Q�� �W�R�� �W�K�H�� �E�X�U�L�D�O�V�� �V�S�H�F�L�¿�F�D�O�O�\���� �W�K�L�V�� �D�S-
proach requires a wider perspective and, therefore, 
we must contextualise the northern burials within a 
�O�D�U�J�H�U���J�H�R�J�U�D�S�K�L�F�D�O���V�F�D�O�H�����%�\���F�R�P�S�D�U�L�Q�J���W�K�H���Q�R�U�W�K-
ern burials with burial practices in use elsewhere at 
�W�K�H���W�L�P�H�����L�W���P�D�\���E�H���R�E�V�H�U�Y�H�G���Z�K�H�U�H���W�K�H�\���E�R�W�K���G�L
u�H�U����
and where they utilise common elements.

�7�K�H���P�R�V�W���Q�R�W�D�E�O�H���G�L
u�H�U�H�Q�F�H���L�V���W�K�D�W���W�K�H���Q�R�U�W�K�H�U�Q��
�E�X�U�L�D�O�V���I�R�O�O�R�Z���D���G�L
u�H�U�H�Q�W���W�R�S�R�J�U�D�S�K�L�F�D�O���O�R�J�L�F���W�K�D�Q��
the southern burials. For example, the ubiquitous 
cremation cemeteries in the South are often lo-
cated on a prominent hillock or ridge situated near 
an agricultural landscape (Wessman 2010: 23–4). 
Traditionally, singular burials in the North have 
been simply thought to be burials of hunters or 
travelling people who died far away from home, 
but there are other possible, intentional reasons for 
these burials since most, if not all of them, are situ-
ated near bodies of water and important waterways. 
The fact that these northern burials favour proxim-
ity to waterbodies and travelling routes indicates a 
�G�L
u�H�U�H�Q�W���F�R�V�P�R�O�R�J�\�����+�D�N�D�P�l�N�L���	���.�X�X�V�H�O�D����������������
�)�R�U���H�[�D�P�S�O�H�����W�K�H���9�L�L�Q�L�Y�D�D�U�D�Q���L�W�l�S�l�l���E�X�U�L�D�O���L�V���O�R�F�D�W�H�G��
on a ridge system connecting two large rivers – the 

�.�L�L�P�L�Q�N�L�M�R�N�L�� �U�L�Y�H�U�� �L�Q�� �W�K�H�� �1�R�U�W�K�� �D�Q�G�� �W�K�H�� �2�X�O�X�M�R�N�L��
river in the South – and may have been used as 
�D�Q���R�Y�H�U�O�D�Q�G���U�R�X�W�H���E�H�W�Z�H�H�Q���W�K�H�P�����+�D�N�D�P�l�N�L��������������
42–3). The Sotataival burials in turn are located 
directly in the middle of a watershed connecting 
routes leading to diverging directions, the Kemijoki 
river system heading South and West as well as the 
�6�R�W�D�M�R�N�L���U�L�Y�H�U���F�R�Q�Q�H�F�W�L�Q�J���W�R���W�K�H���(�D�V�W���E�R�X�Q�G���Z�D�W�H�U��
�V�\�V�W�H�P�V���F�R�Q�Q�H�F�W�L�Q�J���W�K�H���%�R�W�K�Q�L�D�Q���%�D�\���W�R���W�K�H���.�R�O�D��
�3�H�Q�L�Q�V�X�O�D�� �D�Q�G�� �W�K�H�� �%�D�U�H�Q�W�V�� �6�H�D�� �F�R�D�V�W�����7�K�H�� �F�U�H�P�D-
�W�L�R�Q�V�� �D�Q�G�� �L�Q�K�X�P�D�W�L�R�Q�V�� �L�Q�� �W�K�H�� �1�R�U�W�K�� �G�R�� �Q�R�W�� �G�L
u�H�U��
much topographically from each other as both the 
inhumations and cremations favour locations close 
to water and routes of travel. The other notable 
�G�L
u�H�U�H�Q�F�H�� �E�H�W�Z�H�H�Q�� �W�K�H�� �V�R�X�W�K�H�U�Q�� �D�Q�G�� �W�K�H�� �Q�R�U�W�K�H�U�Q��
burials is that an agricultural lifestyle is clearly not 
implied in the burials in the North as none of them 
include agricultural implements in their grave good 
assemblages (Appendix 1, 3, 4). The northern buri-
als also do not include any ceramics. 

A few excavated parallels for the northern-type 
cremations are known in the southern regions – 
�L�Q�� �6�R�X�W�K�H�U�Q�� �2�V�W�U�R�E�R�W�K�Q�L�D���� �L�Q�� �&�H�Q�W�U�D�O�� �)�L�Q�O�D�Q�G���� �L�Q��
�.�D�U�H�O�L�D�Q���,�V�W�K�P�X�V�����D�Q�G���L�Q���-�l�P�W�O�D�Q�G���L�Q���6�Z�H�G�H�Q�����)�L�J����
���������7�K�H���E�X�U�L�D�O���R�U���E�X�U�L�D�O�V���R�I���(�V�V�H���1�n�G�M�l�U�Y�����3�H�G�H�U�V�|�U�H����
�2�V�W�U�R�E�R�W�K�Q�L�D�����)�L�Q�O�D�Q�G�����F�R�Q�V�L�V�W�H�G���R�I���W�Z�R���E�X�U�L�D�O���G�H-
�S�R�V�L�W�V�� �L�Q�� �D�� �Q�D�W�X�U�D�O���E�R�X�O�G�H�U���¿�H�O�G���Z�L�W�K�R�X�W���D�Q�\�� �F�O�H�D�U��
structural features, reminiscent of the Viinivaara 
burial in the North. The grave good assemblage 
consisted of jewellery and small utilities with no 
agricultural implements, corresponding well with 
�W�K�H���Q�R�U�W�K�H�U�Q���F�U�H�P�D�W�L�R�Q�V�����7�K�H���¿�Q�G���F�R�Q�V�L�V�W�H�G���R�I���W�Z�R��
deposits of bones, but as no analyses of the bones 
have been made, it is unknown whether the site 
consists of burials of two individuals or a burial of 
one individual in two deposits. There is no radio-
carbon date available, but the artefactual typology 
indicates a Crusade Period dating (Miettinen 2001).

�7�K�H�� �2�U�D�Y�D�V�D�D�U�L�� �6�L�L�O�L�Q�U�D�Q�W�D�� �V�L�W�H�� ���-�\�Y�l�V�N�\�O�l����
Central Finland) excavated in 1981 (Vilkuna 1984) 
was much like the former – a cremation or crema-
tions deposited into stony ground in between and 
under boulders together with various grave goods. 
No burial structures were observed. The cremated 
bones (~0.3 kg) were deposited into three clusters 
within a radius of one metre, and the grave goods 
had been placed around the clusters (Vilkuna 
1984). The grave goods consisted of a spearhead, 
�Y�D�U�L�R�X�V�� �S�L�H�F�H�V�� �R�I�� �M�H�Z�H�O�O�H�U�\���� �D�� �¿�U�H�� �V�W�H�H�O�� �D�Q�G�� �F�H-
ramics (Vilkuna 1984). Although, otherwise, this 
burial is much like the northern equivalents, the 
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presence of ceramics is a divergence as none of the 
northern burial assemblages include ceramics. The 
burial has not been radiocarbon dated, but based 
on artefact typology, Vilkuna (1984) dates it to the 
Viking Age.

Similar tradition of singular cremations near 
waterbodies, often situated at important travel-
ling routes can be found in Karelia near the Lake 
�/�D�G�R�J�D���L�Q���1�R�U�W�K�Z�H�V�W���5�X�V�V�L�D�����%�H�O�V�N�L�\���	���6�K�P�H�O�H�Y��
�������������������±���������7�K�H���F�U�H�P�D�W�L�R�Q�V���R�I���3�L�K�O�D�M�D�P�l�N�L���D�Q�G��
�6�l�Q�N�L�Q�P�l�N�L�� �D�U�H�� �V�L�Q�J�X�O�D�U�� �F�U�H�P�D�W�L�R�Q�V�� �Y�H�U�\�� �P�X�F�K��
reminiscent of the Heinisaari burial, with only 
part of the cremated remains of an individual de-
posited in the burial with assemblages comprising 
bronze jewellery and iron weapons, although like 
in the burial discussed previously, the assemblages 
�D�O�V�R�� �L�Q�F�O�X�G�H�� �F�H�U�D�P�L�F�V�� ���%�H�O�V�N�L�\�� �	�� �/�D�D�N�V�R�� ������������
�������±���������2�Q�H���R�I���W�K�H�V�H���E�X�U�L�D�O�V���L�V���U�D�G�L�R�F�D�U�E�R�Q���G�D�W�H�G��
to the Crusade Period with artefactual dating of the 
�R�W�K�H�U�� �F�U�H�P�D�W�L�R�Q�� �L�Q�G�L�F�D�W�L�Q�J�� �D�� �V�L�P�L�O�D�U�� �D�J�H�� ���%�H�O�V�N�L�\��
�	�� �/�D�D�N�V�R�������������� �������±���������$�� �E�X�U�L�D�O���L�Q���.�D�O�P�D�Q�L�H�P�L��
in Karelia, Northwest Russia is especially very 
similar to the Heinisaari cremation burial. The 
Kalmaniemi burial included a small deposition 
of burnt bones as well as an assemblage of grave 
goods around the burial. The Kalmaniemi burial 

�O�L�N�H�O�\�� �K�D�G�� �D�� �E�R�D�W�� �O�D�L�G�� �R�Y�H�U�� �W�K�H�� �E�X�U�L�D�O�� ���%�H�O�V�N�L�\�� �	��
Shmelev 2020: 141–56). Although there is no 
evidence of a boat from the Heinisaari site, the 
possibility of some sort of structure, on top of or 
next to which the grave goods in Heinisaari were 
�G�H�S�R�V�L�W�H�G���� �K�D�V�� �E�H�H�Q�� �G�L�V�F�X�V�V�H�G�� ���+�D�N�D�P�l�N�L�� ������������
42–3). The deposition of the burnt bones near the 
surface or on top of the ground as well as the place-
ment of the grave goods on both sites (possibly on 
top of or next to the boat or a burial structure) and 
the prominent location near an important water-
way bear strong similarities to the northern buri-
als. Kalmaniemi has been dated to the Viking age 
���%�H�O�V�N�L�\���	���6�K�P�H�O�H�Y���������������������±������

�,�Q���6�Z�H�G�H�Q�����L�Q���W�K�H���-�l�P�W�O�D�Q�G���U�H�J�L�R�Q�����I�R�X�U���V�L�Q�J�X-
lar cremations all dating to the Viking Age were 
found and excavated in the 1990s (Hansson 1994). 
The Lunndörsspasset burial was found to be a very 
low stone setting (some 5 to 10 cm in height) un-
der which the cremated bones and grave goods had 
been deposited. The Dalsvallen burial is seemingly 
like the Northern Finnish ones in that both the cre-
mated bones and burial goods were deposited on 
the ground surface with the bones being concen-
trated on a roughly 80 x 30 cm area with no vis-
ible structure discernible on the site (Hansson 1994: 

Figure 3. Comparative burial sites outside the study region.
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artefact distribution, with the brooches and other or-
naments being located in the north-end of the burial, 
it is possible the head of the deceased has been in 
the north. The assemblage included various pieces 
of ornaments, an axe blade, utilities, a bronze ves-
�V�H�O���D�Q�G���D���V�F�\�W�K�H���E�O�D�G�H�����%�D�V�H�G���R�Q���D�U�W�H�I�D�F�W�X�D�O���W�\�S�R�O-
ogy, the burial has been dated to the Crusade Period 
(Paloniemi 1959). The following year, another exca-
vation was conducted on the site and another grave 
was discovered, but it was completely empty with 
neither a sign of a skeleton nor grave goods (Luho 
���������������7�K�H�� �/�D�X�W�D�P�l�N�L�� �E�X�U�L�D�O�� �L�V�� �U�H�P�L�Q�L�V�F�H�Q�W�� �R�I�� �W�K�H��
singular inhumations present in the North with two 
�G�L�V�W�L�Q�F�W�L�Y�H�� �G�L
u�H�U�H�Q�F�H�V�� �±�� �¿�U�V�W�O�\���� �W�K�H�� �D�V�V�H�P�E�O�D�J�H�� �L�Q-
cluded an agricultural implement but those are miss-
ing in the northern burials and, secondly, the burial 
was accompanied by another burial. However, be-
ing completely empty, its nature could not reliably 
�E�H���G�L�V�F�H�U�Q�H�G�����7�K�H���R�W�K�H�U���F�D�V�H�����(�O�R�P�l�N�L���.�D�O�O�L�R�N�R�V�N�L��
(Nurmes, North Karelia, Finland), was found in the 
late 19th century and consisted of a human skeleton 
and a sword dated to the Crusade Period (Lönnberg 
1972: 24). The site was not excavated so no further 
details of the burial can be reconstructed.

Di�erent but similar

With this contextualisation of the northern bur-
ial material, we note that although the Northern 
Fennoscandian burial practices do diverge from the 
prevalent burial practices in use in the South, they 
�V�W�L�O�O�� �¿�Q�G�� �F�R�X�Q�W�H�U�S�D�U�W�V�� �V�R�P�H�W�L�P�H�V�� �I�D�U�� �L�Q�� �W�K�H�� �%�D�O�W�L�F��
Sea region. Yet certain nuances – for example in 
burial assemblages – still set the northern burials 
apart from their southern equivalents. 

When we closely observe all the burials in the 
North, we note that the variation between the buri-
�D�O�V�� �E�H�F�R�P�H�V�� �H�Y�L�G�H�Q�W���� �E�X�W�� �W�K�H�� �G�L
u�H�U�H�Q�F�H�V�� �E�H�W�Z�H�H�Q��
the burial practices do not exclude similarities, even 
when inhumations are compared with cremations. 
This extensive variation within and between buri-
als can be seen in burials also in Southern Finland 
(Moilanen 2021: 79–81).

The burials examined in the present paper span 
across a large geographical region encompassing a 
wide variety of topographical landscapes ranging 
from coastal lowlands and river valleys to inland 
lake districts and fell-dominated high grounds. 
�+�R�Z�H�Y�H�U�����L�I���Z�H���H�[�F�O�X�G�H���W�K�H���G�L
u�H�U�H�Q�W���O�D�Q�G�V�F�D�S�H�V���R�I��
the burials, resulting from the geographic precondi-
tions of the regions they are in, similarities surface. 

1–4). The Sylsjön burial was severely damaged by 
water erosion caused by water level regulation and 
no details of the burial could be reconstructed, but 
�E�D�V�H�G���R�Q���W�K�H���S�D�W�L�Q�D���R�Q���W�K�H���¿�Q�G�V�����W�K�H���V�L�W�H���L�V���D�V�V�X�P�H�G��
to be a cremation (Hansson 1994: 4–6). The fourth 
�F�D�V�H�����%�X�U�Y�D�W�W�Q�H�W�����Z�D�V���D�O�V�R���G�D�P�D�J�H�G���E�\���H�U�R�V�L�R�Q�����E�X�W��
excavation revealed the burial to have likely been 
a structureless cremation deposited on the ground 
�V�X�U�I�D�F�H�� �Z�L�W�K�� �¿�Q�G�V�� �D�Q�G�� �F�U�H�P�D�W�H�G�� �E�R�Q�H�V�� �I�R�X�Q�G�� �R�Q��
an area roughly 2 x 1.5 m wide (Ingers 2013: 3). 
�7�K�H�� �-�l�P�W�O�D�Q�G�� �E�X�U�L�D�O�V�� �D�O�O�� �G�L
u�H�U�� �I�U�R�P�� �H�D�F�K�� �R�W�K�H�U��
�V�O�L�J�K�W�O�\���E�X�W���¿�Q�G���J�R�R�G���H�T�X�L�Y�D�O�H�Q�W�V���I�U�R�P���W�K�H���Q�R�U�W�K�H�U�Q��
cases and are roughly contemporaneous with them. 
Notably the burial assemblages of all of these buri-
als are similar to the northern cases in that in none 
of them contain agricultural implements – instead 
the grave good assemblages are composed of weap-
�R�Q�V���� �D�U�U�R�Z�K�H�D�G�V���� �N�Q�L�Y�H�V���� �¿�U�H�� �V�W�H�H�O�V�� �H�W�F���� ���+�D�Q�V�V�R�Q��
1994; Ingers 2013). Interestingly, however, three 
�R�I���W�K�H���I�R�X�U���-�l�P�W�O�D�Q�G���E�X�U�L�D�O�V���L�Q�F�O�X�G�H���D���V�Z�R�U�G�����Z�K�L�F�K��
�L�V�� �D�� �U�D�U�H�� �¿�Q�G�� �L�Q�� �W�K�H�� �1�R�U�W�K���� �D�V�� �R�Q�O�\�� �W�K�H�� �S�R�V�V�L�E�O�H��
Marikkovaara burial contains a sword.

Cases of combining cremations and inhuma-
tions akin to Valmarinniemi and Suutarinniemi 
�D�U�H�� �N�Q�R�Z�Q�� �Z�L�W�K�L�Q�� �D�� �I�D�L�U�O�\�� �Z�L�G�H�� �U�H�J�L�R�Q���� �(�[�D�P�S�O�H�V��
�H�[�L�V�W�� �L�Q�� �6�R�X�W�K�H�U�Q�� �D�Q�G�� �(�D�V�W�H�U�Q�� �L�Q�O�D�Q�G�� �)�L�Q�O�D�Q�G����
Karelian Isthmus and Scania in Southern Sweden 
���6�F�K�Z�L�Q�G�W�����������������±���������8�L�Q�R�������������������±�������0�L�N�N�R�O�D��
2009; Taavitsainen et al. 2009: 205; Kuusela 2015: 
18–9; Satalecki 2016; Puolakka 2019; Moilanen 
2021: 69–70). Furthermore, at the end of the Viking 
Age, inhumation burials begin to appear in crema-
tion cemeteries under level ground in Southern 
Finland prior to inhumation cemeteries becoming 
common (Wessman 2010: 27–8; see also Fahlander 
2018; Moilanen 2021: 70–1). Thus, the relationship 
between inhumations and cremations during the 
�/�D�W�H���,�U�R�Q���$�J�H���D�Q�G���0�L�G�G�O�H���$�J�H�V���¿�Q�G�V���V�H�Y�H�U�D�O���Y�D�U�L�D-
�W�L�R�Q�V���L�Q���Y�D�U�L�R�X�V���U�H�J�L�R�Q�V���D�U�R�X�Q�G���W�K�H���%�D�O�W�L�F���6�H�D�����D�Q�G��
whereas there are divergences in how this feature is 
exhibited, the idea itself seems to have a fairly wide 
geographical distribution.

Two inhumations in Southern Finland bear simi-
�O�D�U�L�W�L�H�V���W�R���V�S�H�F�L�¿�F�D�O�O�\���W�K�H���Q�R�U�W�K�H�U�Q���V�L�Q�J�X�O�D�U���L�Q�K�X�P�D-
�W�L�R�Q���E�X�U�L�D�O�V�����7�K�H���¿�U�V�W�����/�D�X�W�D�P�l�N�L�����7�H�X�Y�D�����6�R�X�W�K�H�U�Q��
�2�V�W�U�R�E�R�W�K�Q�L�D���� �)�L�Q�O�D�Q�G������ �Z�D�V�� �O�R�F�D�W�H�G�� �R�Q�� �D�� �V�Z�D�P�S��
surrounded sandy ridge and consisted of a richly 
furnished North-South-oriented inhumation and 
was excavated in 1958 (Paloniemi 1959). The skel-
eton had decomposed completely, so its position in 
the grave cannot be reconstructed, but based on the 
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Most notably, although especially the inland buri-
als often appear to be somewhat remote, they are 
closely related to waterbodies and routes of travel 
���H���J�������%�H�U�J�P�D�Q���H�W���D�O����������������

NORTHERN FENNOSCANDIAN 
COMMUNITIES � A DECENTRALISED 
NETWORK

As already noted, the Northern Fennoscandian net-
work and the manner in which it functioned have 
been studied previously in several publications 
(Kuusela et al. 2016; 2018; 2020; Henriksen 2019; 
Kuusela 2020b; Nurmi et al. 2020), but it will be 
�H�[�D�P�L�Q�H�G���K�H�U�H���E�U�L�H�À�\�����D�V���L�W���L�V���R�I���U�H�O�H�Y�D�Q�F�H���I�R�U���W�K�H��
present discussion. The network was composed of 
coastal and inland gateway communities forming a 
system of independent but interlinked hubs. Key in 
the formation of the network were two factors acting 
in synergy – the natural conditions imposing cycli-
cal restrictions on travel, and the absolute depend-
ence of the network on information. The so-called 
ice winter phenomenon is a natural condition that 
�D
u�H�F�W�H�G���Q�R�U�W�K�H�U�Q���W�U�D�G�H���R�Q���W�K�H���F�R�D�V�W���R�I���W�K�H���%�R�W�K�Q�L�D�Q��
�%�D�\���D�Q�G���L�W�V���Q�H�L�J�K�E�R�X�U�L�Q�J���D�U�H�D�V�����'�X�U�L�Q�J���Z�L�Q�W�H�U�����G�X�H��
to pack ice, maritime access to the coast was cut 
�R
u���I�R�U���U�R�X�J�K�O�\���V�L�[���P�R�Q�W�K�V���R�I���W�K�H���\�H�D�U�����Z�K�L�O�H���D�W���W�K�H��
same time inland travel was convenient when fro-
zen waterways, swamps and lakes could be utilised 
�D�V���W�U�D�Y�H�O�O�L�Q�J���U�R�X�W�H�V�����2�N�N�R�Q�H�Q���������������%�H�U�J�P�D�Q���H�W���D�O����
2014; Kuusela et al. 2018: 770). During summer, 
the situation was reversed as the roadless swamp-
riddled and heavily forested landscapes made an 
�R�Y�H�U�O�D�Q�G���W�U�H�N���G�L
v�F�X�O�W�����I�X�Q�Q�H�O�O�L�Q�J���V�X�P�P�H�U�W�L�P�H���W�U�D�I-
�¿�F�� �W�R�� �W�K�H�� �P�R�V�W���W�U�D�Y�H�U�V�D�E�O�H�� �Z�D�W�H�U�Z�D�\�V���� �Z�K�L�F�K�� �D�O�V�R��
were of limited utility due to frequent and at times 
energetic rapids making travel by boat arduous. The 
situation along the White Sea coast and the inland 
was likely similar.

�,�Q���D�G�G�L�W�L�R�Q���W�R���W�K�H���G�L
v�F�X�O�W���W�H�U�U�D�L�Q���D�Q�G���W�K�H���U�H�V�W�U�L�F-
tions on travel caused by natural conditions, the vast 
distances of the inland made it necessary for anyone 
who wanted to trade with the inland communities 
to know where they would be at a given time and 
have suitable contacts among them. The Swedish 
�3�U�L�H�V�W�� �2�O�D�X�V�� �0�D�J�Q�X�V�� �*�R�W�K�X�V�� ������������ �>���������@���� ����������
�L�Q�� �K�L�V�� �����W�K�� �F�H�Q�W�X�U�\�� �Z�R�U�N�� �+�L�V�W�R�U�L�D�� �G�H�� �*�H�Q�W�L�E�X�V��
Septentrionalibus (the History of the Northern 
Peoples), comments how the inland dwellers could 
not be found without their consent, being able to 
easily avoid unwanted visitors. Considering that, 

especially in the inland, the most opportune time 
of travel would have been winter – during which 
not only the weather but also the distinct lack of 
daylight would have caused severe complications 
– travellers in the inland likely followed well-set 
and known paths to set destinations at more or less 
predetermined schedules.

The same kind of network of coastal hubs 
�F�R�X�O�G���S�O�D�X�V�L�E�O�\���K�D�Y�H���H�[�L�V�W�H�G���L�Q���W�K�H���(�D�V�W�H�U�Q���S�D�U�W���R�I��
Northern Fennoscandia on the coasts of the White 
Sea and the Lake Ladoga. The Kola peninsula and 
the coast of the White Sea have been of great inter-
est to researchers who have been debating the lo-
�F�D�W�L�R�Q���R�I���%�M�D�U�P�L�D�����$���U�H�F�R�O�O�H�F�W�L�R�Q���L�Q���2�K�W�K�H�U�H�¶�V���W�D�O�H�V��
mentions sailors of the northern sea route reaching 
a mouth of a big river, beyond which the inhabited 
land was said to be situated, indicating perhaps a 
�F�R�D�V�W�D�O���K�X�E���� �%�H�F�D�X�V�H���R�I�� �W�K�H���Y�L�U�W�X�D�O���D�E�V�H�Q�F�H���R�I�� �D�U-
�F�K�D�H�R�O�R�J�L�F�D�O���¿�Q�G�V���L�Q���W�K�H���D�U�H�D���E�H�W�Z�H�H�Q���W�K�H���9�D�U�D�Q�J�H�U��
Fjord and Kuzomen, however, it has been proposed 
that this northern sea route may not have been of 
as much use or interest to the traders as the river 
routes through the inland, and the sea route in the 
�*�X�O�I�� �R�I�� �%�R�W�K�Q�L�D���� �Z�K�L�F�K�� �D�O�O�R�Z�H�G�� �W�U�D�Y�H�O�� �D�Q�G�� �W�U�D�G�H��
from Karelia and the Northern Dvina basin to the 
very northern parts of present-day Finland, Sweden 
and Norway, were of greater utility (Makarov 1991: 
75–8; 2007: 142–9). 

Thus, the coastal communities held a gateway 
�S�R�V�L�W�L�R�Q���Z�K�H�U�H���W�K�H�\���F�R�X�O�G���V�X�S�H�U�Y�L�V�H���W�U�D
v�F���D�O�R�Q�J���W�K�H��
�Q�H�W�Z�R�U�N���R�Q���W�K�H���V�H�D���F�R�D�V�W���D�[�L�V�����2�Q���W�K�H���R�Q�H���K�D�Q�G�����W�K�H�\��
occupied geographical key locations where the main 
river routes towards the inland began, and where 
overseas traders arrived during the sailing season 
and, on the other hand, they possessed information 
regarding the inland dwellers and knowledge of 
where they would be at a given time (for an in-depth 
analysis of the system, see Kuusela et al. 2016; 
2018). The inland communities for their part pos-
sessed a gateway position based on the knowledge 
of inland travelling routes and where and when they 
would meet their trading partners and on what con-
ditions – thus they controlled the network along its 
coast–inland axis (see Henriksen 2019). Therefore, 
every node along a trading route was a potential 
lockdown point of the network and its function was 
dependent on the goodwill of whoever controlled 
the node. These lockdown points, or gateways, can 
also be called constriction points or bottlenecks 
���V�H�H���(�D�U�O�H���	���6�S�U�L�J�J�V���������������F�U�H�D�W�L�Q�J���D���F�R�Q�V�L�G�H�U�D�E�O�H��
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comparative advantage (Ling et al. 2018) for the 
community holding a respective gateway. 

�(�V�V�H�Q�W�L�D�O�O�\���� �W�K�H�� �Q�R�U�W�K�H�U�Q�� �Q�H�W�Z�R�U�N�� �Z�D�V�� �D�Q�� �L�Q�I�R�U-
mation network – information of travelling routes 
and personal acquaintances were necessary in fa-
cilitating contact. Due to the gateway position all 
parties held, the nature of the network was such that 
�L�W���H
u�H�F�W�L�Y�H�O�\���S�U�H�Y�H�Q�W�H�G���F�H�Q�W�U�D�O�L�V�D�W�L�R�Q�����L�Q���D���V�L�W�X�D�W�L�R�Q��
where all the parties hold the information required 
for a system to function, the creation of a central-
ised structure within the system becomes unlikely 
(see Kuusela et al. 2018; Nurmi et al. 2020). This 
implies that, while the northern communities were 
resistant towards control from outside the network, 
they were equally resistant to control from within as 
in an information network-based system, members 
�F�D�Q���R�Q�O�\���H�[�H�U�W���L�Q�À�X�H�Q�F�H���R�Y�H�U���W�K�H�L�U���L�P�P�H�G�L�D�W�H���O�L�Q�N�V��
and the system does not easily develop a hierarchi-
cal structure where one party gains dominance over 
the others. Furthermore, as contact in general relied 
on personal acquaintances and relations, and trust 
between the individual partners (Kallioinen 2012; 
Hermanson 2013), the relationships in the network 
were highly individual. From the perspective of 
transmission, adaptation and exhibition of practices, 
a decentralised network lacking hegemonic struc-
tures, and reliant on individual contacts, may have a 
high level of variation. In a position of comparative 
advantage, a seemingly weaker party can prevent 
the birth of an asymmetrical power relationship and 
maintain peer interaction, even when at the outset 
the power balance between the interacting parties 
would appear to heavily favour another party (see 
Kuusela et al. 2018). 

This has important implications for the spread 
and adaptation of practices, as the comparative ad-
vantage held by communities holding their respec-
tive gateways caused a situation where centralised 
structures that could facilitate the spread of homo-
geneous practices was unlikely to form and would 
�K�D�Y�H���E�H�H�Q���G�L
v�F�X�O�W���W�R���H�Q�I�R�U�F�H���L�Q���D�Q�\���F�D�V�H�����6�X�F�K���K�R-
mogeneous structures would include, for example, 
�G�R�J�P�D�W�L�F���&�K�U�L�V�W�L�D�Q���E�X�U�L�D�O���S�U�D�F�W�L�F�H�V�����(�D�F�K���J�D�W�H�Z�D�\����
or node, maintained independence due to their re-
spective comparative advantage. Accordingly, and 
largely irrespective of others in the network, they 
could choose and adapt various practices into their 
lives in a manner of their choosing without pressure 
from centralised oversight. This variability is dis-
cernible in the northern burials.

DISCUSSION � ADAPTATION OF PRACTICES 
IN A DECENTRALISED NETWORK

�9�L�O�O�H���+�D�N�D�P�l�N�L�����������������K�D�V���D�U�J�X�H�G���L�Q���K�L�V���H�[�D�P�L�Q�D-
�W�L�R�Q���R�I���W�K�H���9�L�L�Q�L�Y�D�D�U�D�Q���L�W�l�S�l�l���E�X�U�L�D�O���W�K�D�W���W�K�H���Q�R�U�W�K-
ern cremation burial zone should be viewed as a 
transcultural space where cultural hybridity results 
in an archaeological record that appears as a “hy-
�E�U�L�G�´�� �R�I�� �G�L
u�H�U�H�Q�W�� �S�U�D�F�W�L�F�H�V�� �I�R�U�P�H�G�� �L�Q�� �D�� �Q�R�U�W�K�H�U�Q��
cultural context. In the present paper, this view is 
developed further, and it is suggested that all of 
Northern Fennoscandia was a zone where experi-
mentation was practised relatively readily and the 
social orders and practices that created the various 
burial forms were not subjected to high levels of 
conformity. This is more than simply a combination 
of “Southern” and “Northern” or “Western” and 
�³�(�D�V�W�H�U�Q�´���W�U�D�L�W�V���D�Q�G���W�K�X�V���P�R�U�H���W�K�D�Q���D���K�\�E�U�L�G���±���U�D�W�K�H�U��
the whole region should be viewed as a dynamic 
�D�U�H�D���Z�K�H�U�H���W�K�H���À�X�F�W�X�D�W�L�R�Q���D�Q�G���Y�D�U�L�D�W�L�R�Q���R�I���S�U�D�F�W�L�F�H�V��
have been the norm. Accordingly, although enough 
similarities between the burials in the North exist 
to suggest that there was a common base to the 
cosmologies that resulted in the burials, i.e., a com-
mon superstructure, the variation suggests that, to 
�D���I�D�L�U�O�\���V�L�J�Q�L�¿�F�D�Q�W���G�H�J�U�H�H�����W�K�H�V�H���F�R�V�P�R�O�R�J�L�H�V���Z�H�U�H��
�À�X�L�G���D�Q�G���L�Q���À�X�[��

We put forward the suggestion that it was the 
way in which the interaction network in Northern 
Fennoscandia worked that facilitated a situation 
where high levels of uniformity of practices were 
not prone to be born. The archaeological remains of 
the study period in the North have a tendency to be 
�O�R�F�D�W�H�G���Q�H�D�U���R�U���D�O�R�Q�J���W�U�D�Y�H�O�O�L�Q�J���U�R�X�W�H�V�����+�D�N�D�P�l�N�L��
�	�� �.�X�X�V�H�O�D�� �������������� �%�H�F�D�X�V�H�� �W�K�H�� �F�R�P�P�X�Q�L�W�L�H�V�� �O�L�Y-
ing in the North quite likely had multiple direc-
tions of contact, and as the region was subjected 
�W�R���D���I�D�L�U���D�P�R�X�Q�W���R�I���W�U�D
v�F���G�X�U�L�Q�J���W�K�H���V�W�X�G�\���S�H�U�L�R�G��
���V�H�H�� �.�X�X�V�H�O�D�� �H�W�� �D�O���� ������������ ������������ �+�D�N�D�P�l�N�L�� ��������������
members of the northern communities met and 
interacted with visitors from several directions 
�U�H�J�X�O�D�U�O�\���D�Q�G���E�H�F�D�P�H���I�D�P�L�O�L�D�U���Z�L�W�K���G�L
u�H�U�H�Q�W���S�U�D�F-
tices. This facilitated a situation where the northern 
�F�R�P�P�X�Q�L�W�L�H�V�� �D�G�D�S�W�H�G�� �G�L
u�H�U�H�Q�W�� �S�U�D�F�W�L�F�H�V�� �W�R�� �W�K�H�L�U��
�V�S�H�F�L�¿�F�� �F�L�U�F�X�P�V�W�D�Q�F�H�V�� �R�Q�� �Z�K�D�W�� �H
u�H�F�W�L�Y�H�O�\�� �F�R�X�O�G��
�E�H���F�R�Q�V�L�G�H�U�H�G���D���F�D�V�H���E�\���F�D�V�H���E�D�V�L�V�����'�L
u�H�U�H�Q�W���S�U�D�F-
�W�L�F�H�V���D�Q�G���L�Q�À�X�H�Q�F�H�V���Z�H�U�H���P�H�U�J�H�G���W�R���I�R�U�P���Q�H�Z���R�Q�H�V��
�L�Q���D���S�H�U�V�L�V�W�H�Q�W���V�W�D�W�H���R�I���À�X�L�G�L�W�\�����7�K�H�V�H���F�R�P�P�X�Q�L�W�L�H�V��
constantly renegotiated parts of their cosmologies, 
creating practices which were distinctly their own 
in the process (Puolakka 2020). As the interactions 
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in the North were strongly based on personal con-
tacts and were thus not under centralised supervi-
sion (Kuusela et al. 2018), a situation was created 
where the communities individually decided how 
practices would be adapted into their cultural con-
text if they were adapted at all (see Kuusela 2020b). 

It appears that, while some of the burial forms 
examined in the present paper, namely singular 
cremations and inhumations, appear as a distinc-
tively Northern Fennoscandian practice, they also 
appear in southern regions. This further highlights 
the role of networks and networking in the study 
region. The southern parallels to the northern buri-
als are in many ways similar to their northern coun-
�W�H�U�S�D�U�W�V�����E�X�W���W�K�H�U�H���D�U�H���D�O�V�R���G�L
u�H�U�H�Q�F�H�V���V�S�H�F�L�¿�F�D�O�O�\���L�Q��
the functional categories of the grave good assem-
blages. For example, the singular inhumation burial 
�R�I�� �/�D�X�W�D�P�l�N�L���� �D�O�W�K�R�X�J�K�� �R�W�K�H�U�Z�L�V�H�� �V�L�P�L�O�D�U�� �W�R�� �W�K�H��
northern singular inhumations, includes a scythe 
blade indicating an agricultural lifestyle, which 
the northern burials lack. Furthermore, two of the 
three southern cremation parallels examined herein 
include ceramics in an assemblage that would oth-
erwise be identical to the northern burials. 

While some inhumation cemeteries in the 
South also have singular cremations within inhu-
mation cemeteries, their grave good assemblages 
�G�L
u�H�U�� �I�U�R�P�� �W�K�H�� �Q�R�U�W�K�H�U�Q�� �F�H�P�H�W�H�U�L�H�V���� �:�K�L�O�H�� �R�Q�O�\��
the Karelian counterparts include agricultural im-
�S�O�H�P�H�Q�W�V�� �D�Q�G�� �F�H�U�D�P�L�F�V���� �W�K�H�� �6�R�X�W�K�H�U�Q�� �D�Q�G�� �(�D�V�W�H�U�Q��
Finnish cemeteries with both inhumations and cre-
mations have richer assemblages, with more orna-
ments and weapons, such as axe blades. Therefore, 
although it appears that these southern burials have 
�W�D�N�H�Q���L�Q�À�X�H�Q�F�H�V���I�U�R�P���Q�R�U�W�K�H�U�Q���S�U�D�F�W�L�F�H�V�����W�K�H�\���V�W�L�O�O��
include adaptations born in a southern context. 
These southern parallels indicate contacts towards 
the North, on the one hand, and that burial forms in 
the South may also not necessarily have been sub-
ject to a high level of conformity, on the other hand. 
In other words, each community in the North had 
independent contacts and, therefore, the adaptations 
of practices of these communities were not wholly 
dependent on each other. This would have resulted 
in a level of variation in practices such as burials 
and burial rituals. 

The results demonstrate that local northern com-
munities had an active role in negotiating their 
cosmologies and burial practices. Local-born vari-
ation and resilience of local customs were likely to 
be high in the decentralised network these northern 

communities were a part of. This may be demon-
strated in the relatively wide range of variation in 
the burial practices in use in Northern Fennoscandia 
during the Late Iron Age and Medieval Period. 
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Appendix 1. Burials in Northern Fennoscandia, displayed chronologically.
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Site Laboratory ID# 14C age BP �&�D�O���$�'�������²�� Reference

Arvidsjaur 2140:1 Beta-100079 1080 ± 40 890–1040 (0,979)
1100–1120 (0,021)

Östlund 1996

Heinisaari Ua-52340 1177 ± 28 770–900 (0,919)
920–960 (0,161)

Hakamäki 2018: 44, footnote 17

Ua-52341 1168 ± 29 770–900 (0,839)
920–960 (0,161)

Hiukka Hel-2337 830 ± 100 1010–1310 (0,979)
1360–1390 (0,021)

Jarva et al. 2001: 31

Ii Illinsaari 
Suutarinniemi

Ua-50693 (cremation 1) 926 ± 40 1020–1190 Kuusela 2015: 10, footnote 19

Beta-382690 (cremation 2) 940 ± 30 1030–1160

Ua-50694 (inhumation 2)(*** 563 ± 36 1320–1350 (0,05)
1390–1460 (0,95)

Kuusela 2015: 10, footnote 20

Ua-50695 (inhumation 2, cervid 
skull)

554 ± 34 1310–1360 (0,48)
1390–1430 (0,52)

Kuusela 2015: 10, footnote 21

Beta-382691 (inhumation 3)(*** 610 ± 30 1300–1400 
(uncorrected)
1510–1870 
(corrected)

Kuusela 2015: 10, footnote 20

Ua-50696 (inhumation 3, ad-
ditional human skull)

588 ± 36 1300–1370 (0,693)
1380–1420 (0,307)

Kuusela 2015: 10, footnote 21

Kyrkudden(** St 7973 (Grave A18) 945 ± 80 900–910 (0,004)
970–1260 (0,996)

Wallerström 1995: 158

Ua-3522 (Grave A25) 395 ± 50 1430–1530 (0,607)
1540–1640 (0,393)

Wallerström 1995: 177

Skellefteå stad 179:1 Beta-100079 1080 ± 40 890–1020 Östlund 1996

Tärna 195:1 Ua-18196 460 ± 55 1320–1350 (0,036)
1390–1520 (0,856)
1560 (0,003)
1571–1630 (0,106)

Heinerud 2002

Valmarinniemi(**** Hela-2010 (cremation G) 934 ± 32 1020–1160 Taavitsainen et al. 2009

Hela-2006 (cremation A) 680 ± 30 1270–1320 (0,635)
1350–1390 (0,365)

Beta-451054 (inhumation 128) 910 ± 30 1070–1080 (0,009)
1150–1270 (0,967)

Ikäheimo 2018a

Beta-451053 (inhumation 123) 730 ± 30 1220–1240 (0,033)
1240–1300 (0,967)

Beta-451050 (inhumation 39) 630 ± 30 1320–1350 (0,078)
1390–1450 (0,922)

Vanha kirkko(***** Hel-2480 (grave 182) 540 ± 80 1320–1350 (0,046)
1390–1640 (0,954)

Paavola 1998; Ikäheimo 2018b

Hel-2991 (grave 110) 370 ± 100 1520–1600 (0,111)
1610–1950 (0,889)

Viinivaara E Beta-375718 1200 ± 30 715–743 (0,061)
765–895 (0,925)
929–940 (0,014)

Hakamäki 2016: 36–8

Beta-375719 1080 ± 30 894–930 (0,284)
940–1020 (0,716)

Kuzomen II Ua-3522 (Grave A25) 750 + - 10 1200-1210 Ovsyannikov & Ryabinin 1989

 Appendix 2. Radiocarbon datings (* of the sites discussed in the text.

*) All dates calibrated using the Calib 14C online calibration program (Stuiver et al. 2018), which includes tools for 
applying a marine reservoir correction (see note ***) when necessary.

**) Kyrkudden has a very extensive radiocarbon sequence available that has been fully published in Wallerström 1995. 
The ones listed here are chosen as representative of the dating range.

�
�
�
�����7�K�H�V�H���V�D�P�S�O�H�V���F�R�Q�W�D�L�Q���K�L�J�K���£13N levels indicating that they may be subject to the marine reservoir effect (see 
Ikäheimo 2018a, b). However, the extent to which the marine reservoir effect could affect the radiocarbon dates of the 
Bothnian Bay region – as the bay is both shallow and fed by multiple major rivers increasing the freshwater content 
– is unknown in lieu of an extensive study (Ikäheimo 2018b: 111). That the marine reservoir effect correction – when 
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applied with the available data – exaggerates the results is evident in the corrected date of inhumation 3 (Beta-
382691). The uncorrected date of this burial is in line with the other radiocarbon datings from the cemetery, and 
in general agrees with the archaeological features of the site, whereas the corrected date pushes the burial to the 
16th century or beyond. Based on archaeological, historical and cartographic evidence available for the site, such a 
dating is very unlikely (see Kuusela 2020b for more discussion). It is likely that the marine reservoir correction – which 
�L�V���E�D�V�H�G���R�Q���L�Q�V�X�I�I�L�F�L�H�Q�W���G�D�W�D���D�V���W�K�H���%�R�W�K�Q�L�D�Q���%�D�\���U�H�J�L�R�Q���F�X�U�U�H�Q�W�O�\���O�D�F�N�V���W�K�H���D�F�F�X�U�D�W�H���„�5���Y�D�O�X�H�V���Q�H�F�H�V�V�D�U�\���I�R�U���W�K�H��
correction (Ikäheimo 2018b: 111–2) – overexaggerates the age difference between the uncorrected and corrected 
�G�D�W�H�V�����7�K�H���F�R�U�U�H�F�W�L�R�Q���L�V���O�L�N�H�O�\���G�H�W�U�L�P�H�Q�W�D�O���L�Q���W�K�H���F�D�V�H���R�I���L�Q�K�X�P�D�W�L�R�Q�������D�V���W�K�H���£13N level in this sample was particularly 
high, possibly aggravating the correction effect. In Table 3, marine reservoir correction has nevertheless been applied 
(following Ikäheimo 2018a: 9–12), but in the case of inhumation 3, both the corrected and uncorrected dates are 
displayed. For the other corrected datings, the age differences between the corrected and uncorrected datings are not 
�V�L�J�Q�L�I�L�F�D�Q�W���Z�K�L�F�K���L�V���O�L�N�H�O�\���G�X�H���W�R���P�X�F�K���O�R�Z�H�U���£13N levels.

****) The Valmarinniemi cemetery has a wide radiocarbon dating sequence made and published in multiple 
publications (referred to in the table). Due to multiple problematic – with some possibly contaminated – samples (see 
Ikäheimo 2018a), it will not be reproduced here in its entirety, but the datings selected represent the range of the 
sequence.

*****) The Vanha kirkko sequence has been fully published previously, and subsequently re-examined due to the 
marine reservoir effect possibly affecting the datings (see note *** above). The full radiocarbon sequence will not be 
reproduced here, but the selected datings represent the dating range of the cemetery. The datings presented here are 
ones where the marine reservoir effect correction has been applied.

******) The article does not include the Laboratory ID for these datings, but the analysis was done in the Leningrad 
branch of the Institute of Archaeology (LOIA) of the USSR Academy of Sciences.
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Country Site Finds Unburnt Burnt References

Finland Heinisaari länsi 
(1000028151)

Axe blade x 2 x Hakamäki 2018: 42–50; 
Hakamäki & Maijanen 
forthcomingPenannular silver brooch x

Silver coin (perforated) x 3 x

Knife x

Spearhead x 2 x

Fire steel x

Bronze strap tag x

Finland Ii Illinsaari 
Suutarinniemi 
(1000019094)

Oval bronze tortoise brooch x 2 x Kuusela et al. 2013, Mujunen 
2014

Silver necklace x

Bronze chain divider x

Finland Iso Märäntö
(1000027140)

Axe blade x 3 x FHA 2015, Hakamäki & Anttonen 
2017

Glass beads x

Bronze curb chain links x

Knives x

Bronze belt mountings x

Bronze neck ring fragments x

Round bronze pendant x

Iron pot handle x

Bronze knife sheath mountings x

Fire steel x 2 x

Finland Jysmänniemi 
(1000028683)

Spearhead x 2 x Hakamäki & Anttonen 2017

Knife x

Finland Järvenpää 
(1000034809)

Penannular bronze brooch x Kuusela 2020c

Arrowhead x

Knife x 2 x

Fire steel x

Finland Kannusniemi 
(1000031097)

Axe blade x 2 Unknown FHA 2021

Finland Kivisaari 
(777010073)

Axe blade x 2 x Huurre 1973

Bone comb fragments x

Penannular bronze brooch x

Penannular bronze brooch x

Penannular silver brooch x

Fragmented bronze chain x

Fragmented bronze curb x

Fragmented knife x

Bone knife hilt x

Fragmented bronze knife sheath 
mountings

x

Bone spoon fragments x

Fire steel x

Finland Lehtolampi lounas 
(1000032888)

Axe blade x

�8�Q�L�G�H�Q�W�L�À�H�G���E�U�R�Q�]�H���D�U�W�H�I�D�F�Wx

Finland Luukkosenlahti 
(1000036690)

Arrowhead Unknown FHA 2021

Axe blade

Bronze belt buckle

Finland Marikkovaara 
(1000016629)

Arrowheads Unknown Appelgren 1898, Kuusela 2020d, 
FHA 2021

Axe blade x

Knives Unknown

Spearhead x 2 x

Sword x

�$�S�S�H�Q�G�L�[���������$�U�W�H�I�D�F�W���¿�Q�G�V�����F�U�H�P�D�W�L�R�Q�V���	���S�R�V�V�L�E�O�H���F�U�H�P�D�W�L�R�Q�V�����
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Country Site Finds Unburnt Burnt References

Finland Mikonsärkkä 
(777010056)

Round bronze pendant x3 x Huurre 1983: 359–61

Melted glass beads x

Finland Märännönkangas 
(1000030868)

�7�K�L�V���V�L�W�H���K�D�V���E�H�H�Q���H�[�F�D�Y�D�W�H�G���L�Q�������������D�Q�G���Y�H�U�L�À�H�G��
to have been a cremation burial. As of the writing of 
this article, the report is not yet available.

YLE 2020, FHA 2021

Finland Onnela 2 
(1000040739)

Temporal ring x YLE 2020, Tapani Rostedt pers.
comm.

Silver bracelet x

Finland Pieni Märäntö Bronze pendant (a so-called 
“ear-spoon”)

x Hakamäki 2015b

Finland Sotataival 3 
(1000039032)

Axe blade x Esa Mikkola pers.comm.

Arrowheads x

Fire steel x

Bronze belt mounting x

Bronze chain x

Finland Tyynelänranta
(777010281)

Arrowhead x 2 x Taskinen 1998

Bronze belt buckle x 2 x

Bronze belt mountings x

Bronze bird pendant x

Fragmented penannular bronze 
brooch

x

Fragmented penannular silver 
brooch

x

Iron ring x

Knife x

Bronze strap divider x 2 x

Finland Valmarinniemi 
(241010037)

Silver coin x 6 x Ikäheimo et al. 2017

Glass bead x

Iron purse mounting x

Bone artefact x

Finland Viinivaaran itäpää 
(1000022658)

Axe blade x Hakamäki 2016

Bronze belt mounting x

Knife x

Fire steel x

Sweden Arvidsjaur 2140:1 Axe blade x Hedman 2003: 92–4

Penannular bronze brooch x

Silver coin x 4 x

Sweden Kyrkudden Knife x Wallerström 1995: 155–6

Sweden Skellefteå stad 179:1 No grave goods N/A N/A Östlund 1996

Russia Liva 1 Bronze pendant Murashkin & Kolpakov 2019: 
75–84

Bronze penannular brooch

Arrow heads

Axe

Copper sheet fragments

Bronze convex brooch

*) Cemetery assemblages are not presented grave by grave but rather by artefact types
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�$�S�S�H�Q�G�L�[���������$�U�W�H�I�D�F�W���¿�Q�G�V�����L�Q�K�X�P�D�W�L�R�Q�V�����


Country Site Finds References

Finland Iin Hamina (1000011507) Copper pendant Kallio-Seppä et al. 2011

Silver coins

Bronze mountings

Textile fragments

Seal tooth pendant

Finland Hiukka (699010411) Knife Jarva et al. 2001

Finland Ii Illinsaari Suutarinniemi (1000019094) �1�R���D�U�W�H�I�D�F�W���À�Q�G�V FHA 2015, Hakamäki & Anttonen 
2017

Finland Sotataival 3 (1000039032) Knife (burnt) Artefacts examined by the authors

Arrowhead (burnt)

Bronze chain divider

Bronze bird pendant

Fragmented bronze chain

Glass beads (at least one exhibit-
�L�Q�J���À�U�H���G�D�P�D�J�H��

Iron pot handle

Fire steel

Iron hook

Finland Valmarinniemi (241010037) Bronze brooch Koponen & Pelttari 2016

Silver coins (some perforated)

Silver buttons

�6�L�O�Y�H�U���À�Q�J�H�U���U�L�Q�J

Silver ring

�%�U�R�Q�]�H���À�Q�J�H�U���U�L�Q�J�V

Tin mountings (fragments)

Circlet (bronze & glass beads)

Iron artefacts

Textile fragments

Leather fragments

Finland Vanha kirkko (72010005) Glass beads Paavola 1991; 1998

Copper coins

Silver coin

Textile fragments

Bronze circlet

Bronze hair jewellery

Bronze needles

Glass bead necklace

Iron artefacts

Sweden Arjeplog 301:1 Axe blade Manker 1961: 128; Liedgren & 
Backman 2002

Spearhead

Sweden Arjeplog 3135 Bronze oval tortoise brooch Serning 1960: 117

Silver coin (Arab)

Sweden Byske 67:2 Bronze oval tortoise brooch Serning 1960: 122–3

Sweden Godejaure Iron belt buckle Manker 1961: 138–41

Knife

Leather knife sheath
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Country Site Finds References

Sweden Gutuberget nära Forsbäck Birch-bark artefact Manker 1961:97; Schanche 2000: 
408

Bone artefacts

Bronze plate fragment

Bronze ring brooch

Antler comb

Iron mounting

Iron artefact

Sweden Jokkmokk 24:1 Silver arm-ring Serning 1960: 128–9

Axe blade

Bead fragment (possibly tin)

Bronze mounting

Spearhead (barbed)

Fragmented leather strap, several bronze 
mountings & bronze strap tag attached

Bronze strap buckle

Bronze strap divider x 3

�8�Q�L�G�H�Q�W�L�À�H�G���I�U�D�J�P�H�Q�W�H�G���L�U�R�Q���D�U�W�H�I�D�F�W

Sweden Jukkasjärvi 533:1 Axe blade Schanche 2000: 407

Penannular bronze brooch x 2

Bronze chain fragment

Copper kettle rim

Bronze neck ring

Sweden Kyrkudden Copper sheet Wallerström 1995: 118, 140

Bronze wire

Bronze mountings

Knife

Iron fragments

Whetstone

Sweden Skäran �1�R���À�Q�G�V Larsson & Rathje 2001, Rathje 2003

Sweden Tärna 195:1 Axe blade Manker 1961: 156–60; Schanche 
2000: 408; Heinerud 2002

Knife

Sweden Vilhelmina 1:1 Axe blade Serning 1960: 154; Manker 1961: 
99–100

Glass bead x 15

Oval bronze tortoise brooch

Knife

�)�O�L�Q�W���Á�D�N�H

Sweden Överluleå 436:1 Glass bead Serning 1960: 160–1

Copper sheet fragments

�)�U�D�J�P�H�Q�W�H�G���V�L�O�Y�H�U���À�Q�J�H�U���U�L�Q�J

Bronze mounting x 46

Bronze strap buckle

Bronze strap divider x4

Leather strap fragments

Textile fragments

Whetstone
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Country Site Finds References

Russia Anzersky Island Penannular brooch bronze/silver Martynov 2010: 338–41

Russia Kuzomen 1 Large Iron chain Manker 1961: 138–41

Arrowhead

Bronze penannular brooch

Fragments of an iron object, possibly a kettle

Zoomorphic bronze pendants

Bronze chain holders

Bronze chain fragments

Bronze belt buckles

Iron Buckle

Coin

Round bronze brooch

Bronze rings strung on a strap

Glass bead

Russia Kuzomen 2 Temporal ring Ovsyannikov & Ryabinin 1989: 
201–11

Bronze penannular brooch

Round bronze pendants x 15

Flipper shaped bronze pendant

Glass beads

Lyre-shaped bronze belt buckle

Bronze rings

Bronze strap dividers

Axe blade

Knife

Textile fragments, some including bronze 
spiral decoration

Leather and fur fragments
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INTRODUCTION

This paper presents the initial results of a re-
search program combining non-invasive chemi-
cal analyses with a quantitatively and chrono-
logically representative assemblage of chert 
�¿�Q�G�V�� �I�U�R�P�� �W�Z�R�� �V�L�W�H�� �F�O�X�V�W�H�U�V�� �O�R�F�D�W�H�G�� �R�Q�� �W�K�H��
eastern coast of the Bothnian Bay in northwest 
Finland to answer not only methodological but 
also archaeological research questions. The re-
�V�H�D�U�F�K�� �P�H�W�K�R�G���� �D�Q�� �;���U�D�\�� �À�X�R�U�H�V�F�H�Q�F�H�� �D�Q�D�O�\�V�L�V��
performed with a portable analyzer (pXRF), has 
become very common over recent years in ar-
chaeology, but the ways the method is applied 

Janne Ikäheimo, Markus Riihimäki & Markus Kaakinen

PROVENANCING ARCHAEOLOGICAL CHERT FINDS WITH pXRF: INITIAL RESULTS 
FROM THE EASTERN COAST OF THE BOTHNIAN BAY 

Abstract

We present the initial results of a research combining non-destructive chemical analyses with a quantitatively 
�D�Q�G���F�K�U�R�Q�R�O�R�J�L�F�D�O�O�\���U�H�S�U�H�V�H�Q�W�D�W�L�Y�H���U�H�V�H�D�U�F�K���D�V�V�H�P�E�O�D�J�H���²���������V�S�H�F�L�P�H�Q�V���I�U�R�P���À�Y�H���V�L�W�H�V���²���W�R���H�[�D�P�L�Q�H���W�K�H���S�U�R�Y-
�H�Q�D�Q�F�H���R�I���/�D�W�H���1�H�R�O�L�W�K�L�F���D�Q�G���%�U�R�Q�]�H���$�J�H���F�K�H�U�W���À�Q�G�V���I�U�R�P���W�K�H���F�O�X�V�W�H�U���R�I���V�L�W�H�V���O�R�F�D�W�H�G���Q�H�D�U���W�K�H���F�L�W�\���R�I���2�X�O�X���R�Q��
�W�K�H���H�D�V�W�H�U�Q���F�R�D�V�W���R�I���W�K�H���%�R�W�K�Q�L�D�Q���%�D�\�����7�K�H���U�H�V�X�O�W�V���F�R�Q�À�U�P���W�K�H���S�U�H�Y�L�R�X�V�O�\���R�E�V�H�U�Y�H�G���W�U�D�Q�V�L�W�L�R�Q���L�Q���W�K�H���X�V�H���R�I���U�D�Z��
�P�D�W�H�U�L�D�O���V�R�X�U�F�H�V�����H�D�V�W�H�U�Q���&�D�U�E�R�Q�L�I�H�U�R�X�V���F�K�H�U�W�V���K�L�J�K���L�Q���L�U�R�Q���Z�H�U�H���U�H�S�O�D�F�H�G���E�\���F�D�O�F�L�X�P���U�L�F�K���&�U�H�W�D�F�H�R�X�V���Á�L�Q�W�V���R�I��
Scandinavian or southern Baltic origin. We also consider the overall applicability of pXRF as a non-destructive 
�U�H�V�H�D�U�F�K�� �P�H�W�K�R�G�� �W�R�� �G�H�W�H�U�P�L�Q�H�� �W�K�H�� �S�U�R�Y�H�Q�D�Q�F�H�� �I�R�U�� �D�U�F�K�D�H�R�O�R�J�L�F�D�O�� �F�K�H�U�W�� �À�Q�G�V�� �U�H�F�R�Y�H�U�H�G�� �I�U�R�P�� �W�K�H�� �F�R�Q�L�I�H�U�R�X�V��
boreal zone, characterized by the impact of post-depositional weathering on the chemical composition of objects 
�I�R�X�Q�G���L�Q���W�K�H���V�R�L�O���P�D�W�U�L�[��

Keywords: Bronze Age, Bothnian Bay, chert, provenance, pXRF, weathering

�-�D�Q�Q�H���,�N�l�K�H�L�P�R�����$�U�F�K�D�H�R�O�R�J�\�����3���2�����%�R�[���������������������������8�Q�L�Y�H�U�V�L�W�\���R�I���2�X�O�X�����)�L�Q�O�D�Q�G�����M�D�Q�Q�H���L�N�D�K�H�L�P�R�#�R�X�O�X���À��

�0�D�U�N�X�V�� �5�L�L�K�L�P�l�N�L���� �&�H�Q�W�U�H�� �I�R�U�� �0�D�W�H�U�L�D�O�� �$�Q�D�O�\�V�L�V���� �3���2���� �%�R�[�� ������������ ������������ �8�Q�L�Y�H�U�V�L�W�\�� �R�I�� �2�X�O�X���� �)�L�Q�O�D�Q�G���� 
�P�D�U�N�X�V���U�L�L�K�L�P�D�N�L�#�R�X�O�X���À

�0�D�U�N�X�V���.�D�D�N�L�Q�H�Q�����$�U�F�K�D�H�R�O�R�J�\�����3���2�����%�R�[���������������������������8�Q�L�Y�H�U�V�L�W�\���R�I���2�X�O�X�����)�L�Q�O�D�Q�G�����P�D�U�N�X�V���N�D�D�N�L�Q�H�Q�#�R�X�O�X���À

�5�H�F�H�L�Y�H�G�����������$�S�U�L�O���������������5�H�Y�L�V�H�G�����������$�S�U�L�O���������������$�F�F�H�S�W�H�G�����������0�D�\����������

�,�N�l�K�H�L�P�R�����-�������5�L�L�K�L�P�l�N�L�����0�����	���.�D�D�N�L�Q�H�Q�����0�����������������3�U�R�Y�H�Q�D�Q�F�L�Q�J���$�U�F�K�D�H�R�O�R�J�L�F�D�O���&�K�H�U�W���)�L�Q�G�V���Z�L�W�K���S�;�5�)�����,�Q�L�W�L�D�O���5�H�V�X�O�W�V��
from the Eastern Coast of the Bothnian Bay. Fennoscandia archaeologica XXXIX: 57–75.

and the results interpreted have also been inten-
sively debated (e.g., Frahm 2013; Speakman & 
Shackley 2013). Here, the intention is to assess 
the applicability of pXRF as a non-invasive 
method to establish a provenance for a quantita-
�W�L�Y�H�O�\���V�L�J�Q�L�¿�F�D�Q�W���Q�X�P�E�H�U���R�I���D�U�F�K�D�H�R�O�R�J�L�F�D�O���F�K�H�U�W��
�¿�Q�G�V���U�H�F�R�Y�H�U�H�G���I�U�R�P���W�K�H���F�R�Q�L�I�H�U�R�X�V���E�R�U�H�D�O���]�R�Q�H����
where the impact of post-depositional alteration 
�F�D�Q���S�R�V�V�L�E�O�\���K�D�Y�H���D�Q���H
u�H�F�W���R�Q���W�K�H���F�K�H�P�L�F�D�O���F�R�P-
position of objects found in the soil matrix.

From the archaeological standpoint, the aim of 
the article is to revitalize the Finnish scholarship 
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focusing on the provenance of chert, which is an 
umbrella term for a group of sedimentary rocks 
consisting primarily of microcrystalline quartz 
(Luedtke 1992: 5). Especially in Scandinavia, 
these rocks are commonly discussed in archaeo-
logical literature under the ‘folk category’ term 
�À�L�Q�W�����H���J�������-�R�K�D�Q�V�R�Q�������������H�W���D�O�������������±���������+�R�Z�H�Y�H�U����
as this term is also used in more restricted sense 
�W�R���G�H�¿�Q�H���D���E�O�D�F�N���� �Q�R�G�X�O�D�U���V�X�E�F�D�W�H�J�R�U�\�� �R�I�� �K�L�J�K�O�\��
siliceous chert associated with Cretaceous de-
�S�R�V�L�W�V�� ���H���J������ �6�W�R�Z�� ������������ ������������ �W�K�H�� �W�H�U�P�� �F�K�H�U�W�� �L�V��
�S�U�H�I�H�U�U�H�G�� �W�K�U�R�X�J�K�R�X�W�� �W�K�L�V�� �D�U�W�L�F�O�H���� �7�K�H�� �V�S�H�F�L�¿�F��
archaeological research question to be dealt with 
here concerns the provenance of Late Neolithic 
�D�Q�G���%�U�R�Q�]�H���$�J�H�����F�K�H�U�W���¿�Q�G�V���R�I���Q�R�U�W�K�H�U�Q���)�L�Q�O�D�Q�G����
As indicated below, this subject has only been 
touched upon in previous Finnish archaeological 
scholarship.

�7�R�� �V�X
v�F�L�H�Q�W�O�\�� �V�X�F�F�H�H�G�� �L�Q�� �F�R�P�P�X�Q�L�F�D�W�L�Q�J��
various aspects related to these two goals, the 
remainder of the paper is structured as follows. 
�)�L�U�V�W�����D���F�R�Q�F�L�V�H���O�L�W�H�U�D�W�X�U�H���U�H�Y�L�H�Z���L�V���R
u�H�U�H�G���R�Q���W�K�H��
state of chert studies in northernmost Europe, 
the area of Fennoscandia and adjacent regions 
in particular. Here, special attention will be paid 
to the recent scholarship focusing on geological 
deposits and the geochemistry of local cherts. 
Next, the two prehistoric activity areas yielding 
the research material for this study will be intro-
duced together with arguments justifying their 
selection and the characterization of archaeolog-
�L�F�D�O���¿�Q�G�V�����$�V�� �W�K�H�� �D�X�W�K�R�U�V�� �D�U�H���Z�H�O�O���D�Z�D�U�H���R�I�� �W�K�H��
advantages and pitfalls that the use of pXRF in-
corporates (see, e.g., Drake et al. 2009; Shackley 
2010; 2012), materials and methods will be de-
scribed in detail, and special attention has been 
paid to the analyses of research materials. The 
results and their interpretation will be followed 
by a discussion about their wider implications 
that touches upon both the suitability of pXRF 
�L�Q���W�K�H���D�Q�D�O�\�V�L�V���R�I���D�U�F�K�D�H�R�O�R�J�L�F�D�O���F�K�H�U�W���¿�Q�G�V���I�U�R�P��
the boreal zone and the picture regarding long-
distance contacts of trade and exchange in the 
research are during the Bronze Age. 

LITERATURE REVIEW

Virtually every study touching upon the use of 
chert and related siliceous rock types in prehis-
toric Finland begins with a laconic statement 
�S�R�L�Q�W�L�Q�J���R�X�W���W�K�H���D�E�V�H�Q�F�H���R�I���F�K�H�U�W���±���³�V�H�G�L�P�H�Q�W�D�U�\��

rocks of biogenic, biochemical or chemogenic 
�R�U�L�J�L�Q�´�����6�W�R�Z�������������������������V�H�H���D�O�V�R���/�X�H�G�W�N�H��������������
�������%�X�U�N�H���������������������±���I�U�R�P���W�K�H���O�R�F�D�O���E�H�G�U�R�F�N�����H���J������
Huurre 1986: 53). Thus, when found in an ar-
chaeological context, these siliceous rocks bear 
evidence of long-distance contacts that might 
have taken the form of gift-giving, exchange, 
or trade. Prehistoric chert imports in Finland are 
traditionally thought to fall into two main groups 
according to their geographic and lithologic ori-
gin (Fig. 1). First, siliceous nodules that occur in 
Cretaceous chalk are available in an east-west 
�R�U�L�H�Q�W�H�G���� �F�D���� ���������� �N�P�� �O�R�Q�J�� �E�H�O�W�� �W�K�D�W�� �H�[�W�H�Q�G�V��
from southern Sweden and northern Denmark 
�W�K�U�R�X�J�K�� �/�L�W�K�X�D�Q�L�D�� �W�R�� �5�X�V�V�L�D�� ���H���J������ �%�D�O�W�U�Ì�Q�D�V�� �H�W��
al. 2006; Hughes et al. 2012). On the other hand, 
Carboniferous deposits containing chert form a 
north-south oriented and ca. 1100 km long belt 
in northwest Russia that extends from the Valdai 
region to the White Sea (e.g., Zhuravlev 1982; 
�=�K�L�O�L�Q���������������V�H�H���D�O�V�R���.�L�Q�Q�X�Q�H�Q���H�W���D�O�����������������������¿�J����
1). Minor deposits of Ordovician and Silurian 
�F�K�H�U�W�� �K�D�Y�H�� �D�O�V�R�� �E�H�H�Q�� �L�G�H�Q�W�L�¿�H�G�� �L�Q�� �(�V�W�R�Q�L�D�� �D�Q�G��
Latvia (Yurgenson 1958; Kröger 2007; Kriiska 
�H�W�� �D�O���� ������������ �������� �-�R�K�D�Q�V�R�Q�� �H�W�� �D�O���� ������������ �������±��������
Thus, the geological setting corresponds well 
�Z�L�W�K���6�K�D�F�N�O�H�\�¶�V�����������������������±�������R�E�V�H�U�Y�D�W�L�R�Q���F�R�Q-
cerning the wide distribution of chert deposits 
and the potential elemental and isotopic varia-
tion within them.

�5�H�À�H�F�W�L�Q�J�� �W�K�L�V�� �U�H�D�V�R�Q�L�Q�J���� �L�Q�� �R�U�G�H�U�� �W�R�� �X�V�H��
quantitative elemental analysis on provenance, 
the research activity on various chert deposits 
of Scandinavian and Baltic origin has intensi-
�¿�H�G���V�L�J�Q�L�¿�F�D�Q�W�O�\���G�X�U�L�Q�J���W�K�H���S�D�V�W���G�H�F�D�G�H�����7�K�L�V���L�V��
mainly due to the extensive chemical characteri-
zation program carried out by Anders Högberg, 
Richard E. Hughes, and Deborah Olausson. 
While mainly focusing on geological outcrops 
of Scania (southern Sweden) and Denmark 
(Hughes et al. 2010; 2012; Högberg et al. 2012), 
these scholars have not only studied additional 
deposits on the Swedish islands of Gotland and 
Öland (Högberg et al. 2016) but also extended 
their activity to the Baltic and beyond (Högberg 
�H�W���D�O�������������������������������7�K�H���P�D�L�Q���R�X�W�F�R�P�H���R�I���W�K�H�L�U���U�H-
search program is the observation that geochem-
ical methods, the determination of Ca/Fe-ratio in 
�S�D�U�W�L�F�X�O�D�U�� ���+�X�J�K�H�V�� �H�W�� �D�O���� ������������ �����±������ �2�O�D�X�V�V�R�Q��
�H�W���D�O�����������������V�H�H���D�O�V�R���-�R�K�D�Q�V�R�Q���H�W���D�O����������������������������
can be used to distinguish various chert deposits 
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from one another. Therefore, the results of their 
research have been adapted as the framework for 
this paper, which is further complemented with 
the observations of other scholars that have re-
cently touched upon the topic in Scandinavia, the 
Baltic, and northwestern Russia (e.g., Olofsson 
�	���5�R�G�X�V�K�N�L�Q���������������=�D�U�L�¼�D���H�W���D�O�����������������=�D�U�L�¼�D���	��
�6�H�J�O�L�¼�ã���������������6�L�Q�L�W�V�\�Q�D���	���.�R�O�R�N�R�O�¶�W�V�H�Y����������������
It is also worth pointing out here that while the 
last Ice Age deprived the Finnish bedrock of 
Phanerozoic formations, save the southernmost 
part and the northwesternmost tip of the country, 

deposits of metamorphosed Precambrian cherts 
are known from the area. The best-known case 
to Finnish archaeologists is the occurrence 
of red jasperoid in the Kittilä area in Finnish 
Lapland (Kinnunen 1982; Vartiainen 2017), but 
deposits of red jasper have recently been also 
reported from Vimpeli, southern Ostrobothnia 
(Kinnunen 2008). In addition, several geologi-
cal research reports contain references to other 
deposits of metamorphosed Precambrian cherts 
than jasperoid (e.g., Lehto & Niiniskorpi 1977; 
Sipilä et al. 2008; Öhman 2017), which might 

�)�L�J�X�U�H���������2�Y�H�U�Y�L�H�Z���P�D�S���R�I���W�K�H���5�D�X�W�D�M�l�U�Y�L���D�U�H�D�����'�R�W�V���P�D�U�N���D�U�F�K�D�H�R�O�R�J�L�F�D�O���V�L�W�H�V�����E�O�D�F�N�����D�Q�G���V�W�U�D�\���¿�Q�G��
(white) locations. The Järvensuo 1 site is marked with a star. Background data by Finnish Heritage 
Agency (2020a; 2020b) and National Land Survey of Finland. (Map: Janne Ikäheimo.)
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be of interest for the future research. Moreover, 
traces of small-scale quarrying of Cambrian 
sedimentary deposits have been discovered in 
northwestern Lapland by the Norwegian bor-
der at Kuonjarvarri (Guonjarvárri) in Enontekiö 
���H���J������ �+�D�O�L�Q�H�Q�� ������������ �����±�������� �,�W�� �L�V�� �X�Q�F�H�U�W�D�L�Q����
however, whether the quarried rock is actually 
chert or quartzite, because recrystallized chert 
�D�Q�G�� �¿�Q�H���J�U�D�L�Q�H�G�� �T�X�D�U�W�]�L�W�H�� �D�U�H�� �G�L
v�F�X�O�W�� �W�R�� �W�H�O�O��
apart (Luedtke 1992: 27) without petrographic 
analyses.

�:�K�L�O�H���F�K�H�U�W�V���D�Q�G���U�H�O�D�W�H�G���U�R�F�N���W�\�S�H�V�����H���J�������À�L�Q�W����
chalcedony, and jasper) in Finnish archaeologi-
cal assemblages have been studied quite inten-
sively (for research history, see e.g., Manninen 
�H�W�� �D�O���� ������������ �������±�������� �W�K�H�� �S�U�R�Y�H�Q�D�Q�F�H�� �R�I�� �W�K�H�� �U�D�Z��
�P�D�W�H�U�L�D�O�V�� �K�D�V�� �E�H�H�Q�� �V�W�X�G�L�H�G�� �Z�L�W�K�� �V�F�L�H�Q�W�L�¿�F�� �U�H-
search methods rather sparingly. Nonetheless, 
two important contributions were published al-
ready in the late 1980s. Kinnunen et al. (1985) 
explored various properties of chert, such as 
texture, mineralogy, and microfossil content, 
whereas Matiskainen et al. (1989) applied atom-
ic absorption spectrometry (AAS) to carry out 
�W�K�H�� �R�Q�O�\�� �V�X
v�F�L�H�Q�W�O�\�� �F�R�P�S�U�H�K�H�Q�V�L�Y�H�� �J�H�R�F�K�H�P�L-
cal study of chert-like materials published to 
date in Finland. Most samples they examined, 
������ �L�Q���W�R�W�D�O���� �Z�H�U�H���D�U�F�K�D�H�R�O�R�J�L�F�D�O���¿�Q�G�V���W�K�D�W���Z�H�U�H��
destroyed in the analysis along with a selection 
of geological reference materials. The results 
suggested a rather clear-cut and temporally 
�V�L�J�Q�L�¿�F�D�Q�W�� �G�L�Y�L�V�L�R�Q�� �E�H�W�Z�H�H�Q�� �W�K�H�� �S�U�R�Y�H�Q�D�Q�F�H�� �R�I��
Neolithic and Bronze Age cherts with a chrono-
logical shift from the exploitation of the eastern 
to the western chert sources (Matiskainen et al. 
�������������������±������

Thereafter, only a re-examination of Matis-
kainen’s research group results incorporat-
ing some new data has been published by 
Costopoulos (2003). This new data was acquired 
with electron probe microanalysis (EPMA), but 
no further information was provided about the 
conditions under which these analyses had been 
performed. The analyses were carried out on 
�V�L�[�� �I�U�D�J�P�H�Q�W�V�� �F�K�L�S�S�H�G�� �R
u�� �I�U�R�P�� �W�Z�R�� �F�K�H�U�W�� �¿�Q�G�V��
�±�� �D�� �O�D�W�H�� �1�H�R�O�L�W�K�L�F�� �E�D�V�D�O�� �E�L�I�D�F�H�� �I�U�D�J�P�H�Q�W�� �I�U�R�P�� �,�L��
�+�L�L�G�H�Q�N�D�Q�J�D�V���D�Q�G���D�Q���H�D�U�O�\���%�U�R�Q�]�H���$�J�H���À�D�N�H���I�U�R�P��
�0�X�K�R�V�� �+�D�O�R�V�H�Q�W�|�U�P�l�� �±�� �I�R�X�Q�G�� �D�W�� �W�Z�R�� �G�Z�H�O�O�L�Q�J��
sites in northern Finland. Based on these new 
results, Costopoulos (2003: 52) concluded that 
contrary to the southern parts of the country, no 

synchronous re-alignment of the trade networks 
could be observed with the introduction of bronze 
metallurgy to northern Finland.

As Costopoulos based his far-reaching con-
clusions on quantitatively limited research ma-
terial, it was deemed appropriate to re-examine 
his hypothesis about the change in chert supplies 
from the Late Neolithic to the Bronze Age in 
northern Finland using a larger research assem-
blage. Simultaneously, it was also essential to 
form the research assemblage in a way that the 
�P�H�W�K�R�G�R�O�R�J�L�F�D�O���J�R�D�O�V���R�I���W�K�L�V���D�U�W�L�F�O�H���±���D�V�V�H�V�V�L�Q�J��
the applicability of pXRF as a non-destructive 
research method to determine the provenance 
�I�R�U���D�U�F�K�D�H�R�O�R�J�L�F�D�O���F�K�H�U�W���¿�Q�G�V���U�H�F�R�Y�H�U�H�G���I�U�R�P���W�K�H��
�F�R�Q�L�I�H�U�R�X�V���E�R�U�H�D�O���]�R�Q�H���±���F�R�X�O�G���E�H���U�H�D�F�K�H�G�����7�K�L�V��
twofold objective, in addition to the small num-
ber of excavated archaeological sites pertaining 
to the period of interest, left very few options 
regarding the choice of materials to be studied. 
The rationale behind their selection will be de-
scribed next.

MATERIALS

The Sites

Only a few Bronze Age dwelling sites are known 
from northern Finland, comprising the provinces 
of Lapland, Kainuu, and Northern Ostrobothnia, 
as they customarily lack any features that could 
be detected as visible anomalies on the ground 
surface. Instead, these sites are characterized 
by tightly clustered scatters of lithic debitage, 
�F�K�D�U�U�H�G���E�R�Q�H�����D�Q�G���¿�U�H���F�U�D�F�N�H�G���U�R�F�N�V���I�R�X�Q�G���Z�L�W�K-
in few hundred square meters of space. Due to 
�W�K�H�V�H���U�H�D�V�R�Q�V�����³�S�X�U�H�´���%�U�R�Q�]�H���$�J�H���G�Z�H�O�O�L�Q�J���V�L�W�H�V��
are seldom spotted in archaeological surveys 
unless the ground has been recently disturbed 
by earth-moving activity. In addition, a great 
amount of the existing material evidence on 
the Bronze Age in northern Finland pertains to 
multi-period inland sites located in the provinces 
of Kainuu and Lapland (e.g., Huurre 1986: 56, 
�¿�J�������W�K�D�W���Z�H�U�H���X�V�H�G���H�L�W�K�H�U���S�H�U�L�R�G�L�F�D�O�O�\���R�U���S�H�U�P�D-
nently from the Stone Age to the Iron Age. When 
some of these sites were excavated between the 
1950s and 1970s, not enough attention was paid 
to their stratigraphy. Thus, while the resulting 
�¿�Q�G�� �D�V�V�H�P�E�O�D�J�H�V�� �P�D�\�� �F�R�Q�W�D�L�Q�� �D�� �I�D�L�U�� �D�P�R�X�Q�W�� �R�I��
�F�K�H�U�W�� �¿�Q�G�V���� �W�K�H�� �D�E�V�H�Q�F�H�� �R�I�� �V�X
v�F�L�H�Q�W�O�\�� �S�U�H�F�L�V�H��
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information about their chronological position 
enforces their exclusion from this study.

�7�K�H�� �V�L�W�X�D�W�L�R�Q�� �L�V�� �G�U�D�V�W�L�F�D�O�O�\�� �G�L
u�H�U�H�Q�W�� �R�Q�� �W�K�H��
coastal area of the Bothnian Gulf characterized 
by active and still-ongoing land uplift caused by 
the post-glacial isostatic rebound. There, prehis-
toric dwelling-sites were often used for a rela-
tively short period of time, because the people 
exploiting marine resources had to relocate their 
�V�H�W�W�O�H�P�H�Q�W�V���R�Q�F�H���L�Q���D���Z�K�L�O�H���F�O�R�V�H�U���W�R���W�K�H���³�H�V�F�D�S-
ing” seashore (e.g., Hakonen 2017). The current 
rate of land uplift in this area can be utilized to 
estimate the vertical position of the seashore in 
�W�K�H���S�D�V�W�����L�Q�G�L�F�D�W�L�Q�J���W�K�H���D�O�W�L�W�X�G�H�V���R�I�������±�������P�H�W�H�U�V��
above the current sea level as those correspond-
ing roughly with the late Neolithic and Bronze 
Age shorelines.

�7�K�H���D�U�H�D���R�I���+�D�Q�J�D�V�N�D�Q�J�D�V���±���D�������N�P2 wide gla-
cial sand esker located by the Oulujoki River ca. 
20 kilometers southeast of the city of Oulu in 
�W�K�H���S�U�R�Y�L�Q�F�H���R�I���1�R�U�W�K�H�U�Q���2�V�W�U�R�E�R�W�K�Q�L�D���±���F�R�P�H�V��
here to the fore. It is the sole locality on the coast 
of the Bothnian Gulf with several dwelling sites 
that are chronologically successive and datable 
either to the Late Neolithic or the Bronze Age 
based on their location altitude above the sea 
level. Furthermore, the archaeological excava-
tions that have taken place at these sites in recent 
years were carried out with modern archaeologi-
�F�D�O���P�H�W�K�R�G�V���W�K�X�V���\�L�H�O�G�L�Q�J���V�L�J�Q�L�¿�F�D�Q�W���D�P�R�X�Q�W�V���R�I��
�G�D�W�D�E�O�H���F�K�H�U�W���¿�Q�G�V��

This archaeological evidence from the area 
of Hangaskangas pertains to two main clusters 
(Fig. 2, Table 1), one belonging administratively 
to the city of Oulu and another to the munici-
pality of Muhos. Located by the southeastern 

tip of the Hangaskangas esker, the Muhos 
Halosentörmä site was subjected to several cam-
paigns of excavation between 1968 and 2012 
(Kopisto 1968; Ikäheimo 1999; 2001a; 2003; 
2015), and the site of Muhos Hangaskangas, 
excavated in 2000 (Ikäheimo 2001b), is locat-
ed a few hundred meters west of it. The Oulu 
Hangaskangas E site cluster, excavated in its 
entirety (Pesonen 2013; Mikkola 2015), on the 
�H�D�V�W�H�U�Q�� �À�D�Q�N�� �R�I�� �W�K�H�� �H�V�N�H�U�� �W�X�U�Q�H�G�� �R�X�W�� �W�R�� �F�R�Q�V�L�V�W��
�R�I���V�H�Y�H�U�D�O���D�F�W�L�Y�L�W�\���D�U�H�D�V���O�R�F�D�W�H�G���R�Q���G�L
u�H�U�H�Q�W���D�O-
titudes and commonly referred to as dwelling-
sites. Radiocarbon dates obtained from the 
sites in the area of Hangaskangas corroborate, 
although in a somewhat ambiguous manner, the 
positive correlation between the vertical position 
of the site and its date (Table 1). As indicated by 
the table, the Oulu Hangaskangas E1 site on the 
highest elevation was probably in use during the 
last centuries of the 3rd millennium BC, while 
the lowermost radiocarbon dated site of Oulu 
Hangaskangas E2 falls with high probability to 
the early 1st millennium BC. Thus, the chrono-
logical coverage of these sites extends from the 
Late Neolithic period at least to the early Late 
Bronze Age, assuming that the beginning of the 
Bronze Age is placed around 1950/1900 cal. BC 
(Kristiansen 2018) and that the Late Bronze Age 
begun ca. 1000 cal. BC.

Finds and specimens

�7�K�H�� �������� �F�K�H�U�W�� �D�Q�G�� �U�H�O�D�W�H�G�� �V�L�O�L�F�H�R�X�V�� �U�R�F�N�� �¿�Q�G�V��
recovered in various archaeological excavations 
form just a fraction of the total lithic assemblage 
found from the sites located in the Hangaskangas 

�7�D�E�O�H���������7�K�H���V�L�W�H�V���Z�L�W�K���F�K�H�U�W���¿�Q�G�V���G�L�V�F�X�V�V�H�G���L�Q���W�K�H���D�U�W�L�F�O�H��

Site Elevation 14C-dates cal.BC Material

Oulu Hangaskangas E1 40.85–.90 Ua-45450 3695+35BP1) 2200–1972 charred bone
Muhos Halosentörmä 36.25–.75 Hela-154 3420+105BP 2019–1463 chewing resin

GrA-63888 3000+35BP 1386–1121 charred bone
Muhos Hangaskangas 33.00 GrA-63520 3195+35BP 1518–1410 chewing resin
Oulu Hangaskangas E2 30.50–.75 Ua-45447 2775+40BP 1013–824 pot crust

Ua-45451 2710+35BP 920–806 charcoal
Oulu Hangaskangas E8 26.00 – – –

Elevation: meters above sea level in Finnish N2000 vertical coordinate reference system. 
�&�D�O�����%�&� ���G�D�W�H�V���F�D�O�L�E�U�D�W�H�G���W�R�����²���Z�L�W�K���2�[�&�D�O�����������R�Q���O�L�Q�H���F�D�O�L�E�U�D�W�L�R�Q���S�U�R�J�U�D�P�����%�U�R�Q�N���5�D�P�V�H�\���������������X�V�L�Q�J��
�,�Q�W�&�D�O�������F�D�O�L�E�U�D�W�L�R�Q���F�X�U�Y�H�����5�H�L�P�H�U���H�W���D�O����������������
1) Date from Oulu Hangaskangas E3 -site located at the same elevation Oulu Hangaskangas E1.
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area (Table 2). Most likely due to its availabil-
ity with several venous outcrops located within 
a 10-kilometer radius from the two site clus-
ters, quartz was the most common raw material 
used for the making of small stone artifacts fol-
lowed in importance by various types of quartz-
ite. While the quartz assemblage totals nearly 
25 kilograms in weight, the chert assemblage 
weighs only 82.69 grams in total. A considerable 
�Q�X�P�E�H�U���R�I���W�K�H���F�K�H�U�W���¿�Q�G�V�����)�L�J�����������F�D�Q���E�H���F�O�D�V�V�L-
�¿�H�G���D�V���À�D�N�H�V���G�H�W�D�F�K�H�G���I�U�R�P���W�K�H���D�U�W�L�I�D�F�W���D�V���L�W���Z�D�V��
gently rejuvenated to suit better for the intended 
purpose. Besides the size and formal attributes 
�R�I���W�K�H�V�H���I�U�D�J�P�H�Q�W�V�����W�K�L�V���L�V���U�H�À�H�F�W�H�G���E�\���W�K�H���D�Y�H�U-
age weight of the specimens in the assemblage; 
�K�D�O�I���R�I���W�K�H���¿�Q�G�V���Z�H�L�J�K�����������J�U�D�P�V���R�U���O�H�V�V�����2�I���W�K�H��
�S�U�R�S�H�U�� �D�U�W�L�I�D�F�W�V�� �L�G�H�Q�W�L�¿�H�G���� �P�R�V�W�� �D�U�H�� �V�F�U�D�S�H�U�V�� �R�U��
their fragments, while a nearly intact bifacial ar-
�U�R�Z�K�H�D�G���R�I���E�O�D�F�N���F�K�H�U�W�����$�S�S�H�Q�G�L�[�����������������)�L�J����������
�L�V���W�K�H���R�Q�O�\���¿�Q�G���V�W�D�Q�G�L�Q�J���R�X�W���L�Q���W�K�H���D�V�V�H�P�E�O�D�J�H����
However, the chert assemblage is both quantita-
�W�L�Y�H�O�\���O�D�U�J�H���D�Q�G���Y�L�V�X�D�O�O�\���K�H�W�H�U�R�J�H�Q�H�R�X�V���H�Q�R�X�J�K���±��
�U�D�Q�J�L�Q�J���I�U�R�P���¿�Q�H���J�U�D�L�Q�H�G���W�U�D�Q�V�O�X�F�H�Q�W���E�O�D�F�N���D�Q�G��
greenish specimens with traces of chalky cortex 
to coarser, opaque reddish-brown or brown piec-
�H�V���Z�L�W�K���O�D�\�H�U�H�G���V�W�U�X�F�W�X�U�H���±���W�R���S�R�W�H�Q�W�L�D�O�O�\���L�Q�F�O�X�G�H��

�¿�Q�G�V�� �S�H�U�W�D�L�Q�L�Q�J�� �W�R�� �V�H�Y�H�U�D�O�� �J�H�R�O�R�J�L�F�D�O�� �R�X�W�F�U�R�S�V��
and source areas.

The research material is currently stored by 
the Finnish Heritage Agency in Helsinki, the 
Museum of Northern Ostrobothnia in Oulu, and 
the Archaeology Laboratory of Oulu University. 
All these institutes granted a swift access to the 
�P�D�W�H�U�L�D�O�V�� �L�Q�� �W�K�H�L�U�� �V�W�R�U�D�J�H�� �R�Q�O�\�� �D�I�W�H�U�� �¿�Q�G�L�Q�J�� �R�X�W��
that the aim was to apply a non-destructive re-
search method on a large sample of archaeologi-
�F�D�O���¿�Q�G�V�����7�K�H�U�H�I�R�U�H�����W�K�H���S�K�\�V�L�F�D�O���P�R�G�L�¿�F�D�W�L�R�Q���R�I��
�W�K�H���¿�Q�G�V���W�R���¿�W���W�K�H�P���E�H�W�W�H�U���R�Y�H�U���W�K�H���L�Q�V�W�U�X�P�H�Q�W�¶�V��
analysis window was excluded at the outset. 
Yet, common recommendations for performing 
elemental analysis of lithics with a pXRF (e.g., 
Williams-Thorpe 2008: 181) were followed as 
closely as possible. 

�:�K�L�O�H�� �À�D�W�� �D�Q�G�� �V�X�E�V�W�D�Q�W�L�D�O�O�\�� �O�D�U�J�H�� �V�D�P�S�O�H��
�V�X�U�I�D�F�H�V�� �R
u�H�U�L�Q�J�� �X�Q�L�I�R�U�P�� �F�R�Q�G�L�W�L�R�Q�V�� �I�R�U�� �D�Q�D�O�\-
sis would have been desirable, they were infre-
quently available. In such cases, convex surface 
geometry was preferred over concave, to mini-
mize the distance variations between the sam-
ple and the analyzer window. Catalog numbers 
inked on some specimen surfaces were inten-
tionally avoided (see also Hughes et al. 2012: 
787). Each sample was also visually assayed for 

�)�L�J�X�U�H���������7�K�H���O�R�F�D�W�L�R�Q���R�I���D�U�F�K�D�H�R�O�R�J�L�F�D�O���V�L�W�H�V���Z�L�W�K���F�K�H�U�W���¿�Q�G�V���L�Q���W�K�H���+�D�Q�J�D�V�N�D�Q�J�D�V���D�U�H�D�����%�D�V�H���P�D�S����
National Land Survey of Finland, CC BY 4.0.
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other impurities and defects that could have af-
fected the results. Compensation for the possible 
chemical heterogeneity known as the nugget ef-
fect (see Burke 2018: 3) that results from min-
eral inclusions potentially present in the sample 
�G�X�H�� �W�R�� �W�K�H�� �G�L
u�H�U�H�Q�F�H�V�� �L�Q�� �W�K�H�� �G�H�S�R�V�L�W�L�R�Q�� �R�I�� �W�K�H��
parent material was sought by analyzing each 
specimen three times.

�6�D�P�S�O�H���G�L�D�P�H�W�H�U���D�Q�G���W�K�L�F�N�Q�H�V�V���F�D�Q���D�O�V�R���L�Q�À�X-
ence the analysis results, as previously demon-
strated by experimental studies of archaeological 
�E�D�V�D�O�W�� �D�Q�G�� �R�E�V�L�G�L�D�Q�� �¿�Q�G�V�� ���/�X�Q�G�E�O�D�G�� �H�W�� �D�O���� ������������

Davis et al. 2011). For example, the analyses of 
the lightest elements like MgO, Al2O3, and K2O 
are most prone to a bias resulting from sample 
�W�K�L�Q�Q�H�V�V�� ���/�X�Q�G�E�O�D�G�� �H�W�� �D�O���� ������������ ���±������ �V�H�H�� �D�O�V�R��
�'�H�V�U�R�F�K�H�V���H�W���D�O�����������������������������������7�K�H���K�H�D�Y�L�H�V�W���H�O�H-
ment to be included in the present analysis was 
iron (Fe), for which the depth of analysis in alu-
minosilicates is ca. 200 microns, whereas it is 
much less for the lighter elements (see Grave et 
�D�O���� ������������ ������������ �¿�J���� ������ �L�P�S�O�\�L�Q�J�� �W�K�D�W�� �W�K�H�� �P�D�Q�\��
specimens in the assemblage met well the re-
�T�X�L�U�H�P�H�Q�W�� �I�R�U�� �L�Q�¿�Q�L�W�H�� �W�K�L�F�N�Q�H�V�V�� ���H���J������ �)�H�U�J�X�V�R�Q��

CHERT FINDS

Site Year m2 N  x wgt pXRF

Oulu Hangaskangas E1 2012 52 4 0.66 3
Muhos Halosentörmä 1968 180 14 2.73 14

1998–9, 2012 47 57 0.20 16
Muhos Hangaskangas 2000 62 2 5.04 2
Oulu Hangaskangas E2 2012 44 40 0.42 16
Oulu Hangaskangas E8 2012 24 1 8.26 1
�S�;�5�)� ���W�K�H���Q�X�P�E�H�U���R�I���À�Q�G�V���D�Q�D�O�\�]�H�G���I�R�U���W�K�L�V���D�U�W�L�F�O�H

Table 2. Excavated sites and their chert assemblages.

�)�L�J�X�U�H�� �������$�� �V�H�O�H�F�W�L�R�Q�� �R�I�� �F�K�H�U�W���¿�Q�G�V�� �I�U�R�P�� �W�K�H�� �0�X�K�R�V�� �+�D�O�R�V�H�Q�W�|�U�P�l�� �D�Q�G�� �0�X�K�R�V�� �+�D�Q�J�D�V�N�D�Q�J�D�V�� �V�L�W�H�V��
���¿�Q�G�V���E�\���U�R�Z���>�V�H�H���$�S�S�H�Q�G�L�[�������I�R�U���G�H�W�D�L�O�V�@���±���W�R�S�����������������������������������������������������P�L�G�G�O�H�������������������������������E�R�W�W�R�P������������
�����������������������������3�K�R�W�R�����-�D�Q�Q�H���,�N�l�K�H�L�P�R����



����

������������ �������±���������$�I�W�H�U�� �D�O�O�� �W�K�H�� �Y�D�U�L�D�E�O�H�V�� �S�R�W�H�Q�W�L�D�O�O�\��
�L�Q�À�X�H�Q�F�L�Q�J���W�K�H���U�H�V�X�O�W�V���K�D�G���E�H�H�Q���F�R�Q�V�L�G�H�U�H�G���Z�L�W�K��
�H�D�F�K���¿�Q�G�����D�O�W�R�J�H�W�K�H�U���������D�U�F�K�D�H�R�O�R�J�L�F�D�O���V�S�H�F�L�P�H�Q�V��
were analyzed for the study (see Appendix 1). 

It goes without saying that as the chert as-
semblage has been exposed to chemical pro-
cesses through soil alteration and weathering, 
the chemical stability of these lithics is not 
comparable to samples that have been recently 
�K�D�P�P�H�U�H�G�� �R
u�� �I�U�R�P�� �U�H�V�S�H�F�W�L�Y�H�� �J�H�R�O�R�J�L�F�D�O�� �G�H-
posits. This is especially evident at the area of 
Hangaskangas. While the two site clusters are 
�O�R�F�D�W�H�G�� �R�Q�O�\�� �������� �N�L�O�R�P�H�W�H�U�V�� �D�S�D�U�W�� �I�U�R�P�� �R�Q�H�� �D�Q-
other (Fig. 2) in environmentally uniform condi-
�W�L�R�Q�V�����W�K�H���¿�Q�G�V���K�D�Y�H���E�H�H�Q���H�P�E�H�G�G�H�G���I�R�U���V�H�Y�H�U�D�O��
millennia in a matrix formed by podzol soil that 
�W�\�S�L�¿�H�V���V�X�E�D�U�F�W�L�F���F�R�Q�L�I�H�U�R�X�V���I�R�U�H�V�W�V�����,�W���L�V���F�K�D�U�D�F-
terized by extensive leaching and enrichment of 
various elements that become visually discern-
�L�E�O�H���L�Q���W�K�H���V�R�L�O���S�U�R�¿�O�H���D�V���G�L�V�W�L�Q�F�W���Y�H�U�W�L�F�D�O���O�D�\�H�U�V��
�R�Y�H�U���W�K�H���W�L�P�H�����H���J�������7�\�O�H�U����������������

In podzol, the grayish-white eluvial layer 
underneath the topsoil is depleted from many 
compounds, while the underlying illuvial layer 
is visually discernible from the bottommost stra-
tum of ’sterile soil‘ (parent material) due to its 
reddish-brown color resulting from the enrich-
ment of iron and aluminum. Therefore, the com-
positional data measured from a chert specimen 
�P�L�J�K�W�� �E�H�� �L�Q�À�X�H�Q�F�H�G�� �E�\�� �L�W�V�� �S�R�V�L�W�L�R�Q�� �L�Q�� �W�K�H�� �V�R�L�O��
matrix and this must be taken into account when 
drawing any conclusions about the assemblage. 
As any invasive chemical or mechanical proce-
dure (e.g., acid treatment or ultrasonic bath) to 
�U�H�P�R�Y�H�� �R�U�� �W�R�� �V�L�J�Q�L�¿�F�D�Q�W�O�\�� �G�L�P�L�Q�L�V�K�� �W�K�H�� �H
u�H�F�W��
potentially caused by weathered outer surface 
was not allowed due to the status of these speci-
�P�H�Q�V���D�V���D�U�F�K�D�H�R�O�R�J�L�F�D�O���¿�Q�G�V�����V�H�H���D�O�V�R���*�D�X�W�K�L�H�U��
& Burke 2011: 270), each of them was carefully 
wiped with a cotton pad soaked in pure ethanol 
before the analysis.

METHODS

Instrumentation

�7�K�H�� �%�U�X�N�H�U�� �7�U�D�F�H�U�� �,�9���6�'�� ���6���1�� �7���6������������
portable XRF-analyzer (pXRF) manufac-
tured by Bruker AXS Elemental Inc. was 
used for this study. This instrument has a rho-
dium target X-ray tube and is equipped with a 

Peltier-cooled 10mm2 X-Flash silicon drift de-
�W�H�F�W�R�U���� �,�Q�V�W�U�X�P�H�Q�W���V�S�H�F�L�¿�F�� �D�Q�D�O�\�W�L�F�� �S�D�U�D�P�H�W�H�U�V��
were controlled with X-ray Ops -software (ver-
sion 1.2.21), while the spectra used to establish 
�D�Q�� �L�Q�V�W�U�X�P�H�Q�W���V�S�H�F�L�¿�F�� �F�K�H�U�W�� �F�D�O�L�E�U�D�W�L�R�Q�� �D�Q�G�� �W�K�H��
subsequent chert analysis were acquired with 
S1 PXRF S1 MODE -software (version 3.8.32), 
both designed and distributed by Bruker AXS 
Elemental Inc. The instrument was operated un-
der vacuum (<1 torr) for improved light element 
performance (see Shackley 2011: 30) at 15 kV 
�D�Q�G���������—�$���Z�L�W�K�R�X�W���W�X�E�H���¿�O�W�H�U�V���I�U�R�P���D�Q���H�[�W�H�U�Q�D�O��
power source.

An alternative investigative approach sug-
�J�H�V�W�H�G�� �E�\�� �&�R�Q�U�H�\�� �H�W�� �D�O���� �������������� ���������� �Z�L�W�K�� �W�K�H��
�Y�R�O�W�D�J�H���V�H�W���W�R���������.�H�9���D�Q�G���W�X�E�H���F�X�U�U�H�Q�W���W�R���������—�$��
�Z�D�V���D�O�V�R���E�U�L�H�À�\���H�[�S�O�R�U�H�G�����+�L�J�K�H�U���Y�R�O�W�D�J�H���Z�R�X�O�G��
have enhanced intensities for heavy elements 
while simultaneously diminishing intensities 
of the lighter elements, and it would have also 
yielded Compton scattered RhK�. intensities for 
matrix correction. However, as these settings 
resulted in a serious instrument instability over 
prolonged times of operation, this line of inves-
tigation had to be terminated before respective 
data on all samples had been collected.

All analyses, including both reference ma-
terials to be described shortly and archaeologi-
�F�D�O�� �¿�Q�G�V���� �Z�H�U�H�� �S�H�U�I�R�U�P�H�G�� �¶�I�U�R�P�� �E�H�O�R�Z�µ�� �D�V�� �W�K�H��
instrument was sitting in a stand with the beam 
pointing upward. The sample was in atmos-
pheric conditions under the safety shield of the 
instrument with an Ultralene™ gridded win-
�G�R�Z�� ���3���1�� ������������������������ �V�H�S�D�U�D�W�L�Q�J�� �L�W�� �I�U�R�P�� �W�K�H��
vacuum. In all cases, the instrument registered 
�V�S�H�F�W�U�D���X�V�L�Q�J�������������F�K�D�Q�Q�H�O�V���Z�L�W�K���D�Q���D�Y�H�U�D�J�H���U�H�V-
olution of 20.03eV and with the time of analy-
�V�L�V���¿�[�H�G���W�R�����������O�L�Y�H���V�H�F�R�Q�G�V�����3�U�H�Y�L�R�X�V���U�H�V�H�D�U�F�K��
���1�H�Z�O�D�Q�G�H�U���H�W���D�O���� ������������ �������±������ �K�D�V���V�K�R�Z�Q���W�K�D�W��
while the counting error does not generally de-
�F�U�H�D�V�H���V�L�J�Q�L�¿�F�D�Q�W�O�\���Z�K�H�Q���W�K�H���F�R�X�Q�W���W�L�P�H���H�[�F�H�H�G�V��
180 seconds, the analysis of cherts can be en-
hanced by using longer count times. This is be-
cause other elements than silicon are normally 
�S�U�H�V�H�Q�W�� �L�Q�� �F�K�H�U�W�V���� �S�D�U�W�L�F�X�O�D�U�O�\�� �L�Q�� �À�L�Q�W�V���� �L�Q�� �O�R�Z��
concentrations. 

Reference materials

The calibration of the chert matrix was performed 
�Z�L�W�K�� �W�K�H�� �X�V�H�� �R�I�� �D�S�S�U�R�S�U�L�D�W�H�� �F�H�U�W�L�¿�H�G�� �U�H�I�H�U�H�Q�F�H��
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materials and additional in-house parallel meth-
od determined calibration samples (see Donais 
�	�� �*�H�R�U�J�H�� ������������ �����±������ �W�K�D�W�� �Z�R�X�O�G�� �V�X
v�F�L�H�Q�W�O�\��
cover the needed concentration range and match 
the silicon matrix of chert. A previous study fo-
cusing on the application of a hand-held XRF 
analyzer to monitor the quality of quartz in an 
industrial setting has shown that this matrix type 
is quite uncomplicated to analyze (Desroches et 
al. 2018: 37). The sixteen calibration samples 
selected for this study comprised both pressed 
powder pellets and glass discs (Table 3). While 
�S�R�W�H�Q�W�L�D�O�O�\���U�X�Q�Q�L�Q�J���W�K�H���U�L�V�N���R�I���E�H�L�Q�J���D
u�H�F�W�H�G���E�\��
�P�D�W�U�L�[���H
u�H�F�W�V�����V�H�H���6�K�D�F�N�O�H�\���������������������������������������±
���������)�H�U�J�X�V�R�Q���������������������±���������W�K�H���X�V�H���R�I���V�R�O�L�G���J�O�D�V�V��
(amorphous SiO2) and pressed pellets of pow-
ders (chert, sediments, etc.) was necessitated by 
the general unavailability of suitable reference 
materials for pXRF, particularly those high in 
�V�L�O�L�F�D�����V�H�H���&�R�Q�U�H�\���H�W���D�O���������������������������%�X�U�N�H��������������
3; Desroches et al. 2018: 38).

�7�K�H�� �F�H�U�W�L�¿�H�G�� �U�H�I�H�U�H�Q�F�H�� �P�D�W�H�U�L�D�O�V�� �F�K�R�V�H�Q�� �I�R�U��
the study, for which the origin, type, and the 
reported standard composition of elements rel-
evant for the present study, are shown in Table 
3. All glass discs were analyzed per se, while 10 

% of wax (Hoechst) was used in the preparation 
�R�I���S�U�H�V�V�H�G���S�R�Z�G�H�U���S�H�O�O�H�W�V�����,�Q���W�Z�R���F�D�V�H�V�����*�6�5������
�D�Q�G���-�&�K�����������D�Q�R�W�K�H�U���S�H�O�O�H�W���Z�D�V���S�U�H�S�D�U�H�G���I�U�R�P���W�K�H��
same reference material using 12 % of wax to 
increase the stability of the sample due to min-
ute edge crumbling observed in the 10 % pellet. 
At least one reference material was chosen for 
each element of interest with concentration well 
above or below the usual range present in chert 
and other siliceous rocks to produce a meaning-
ful concentration estimate for extended range 
���V�H�H���� �H���J������ �)�H�U�J�X�V�R�Q�� ������������ �������±������ �6�K�D�F�N�O�H�\��
���������������������&�R�Q�U�H�\���H�W���D�O����������������������������

�,�Q���D�G�G�L�W�L�R�Q�����¿�Y�H���J�H�R�O�R�J�L�F�D�O���V�D�P�S�O�H�V���R�I���N�Q�R�Z�Q��
�J�H�Q�H�U�D�O�� �S�U�R�Y�H�Q�D�Q�F�H�� �±�� �W�Z�R�� �I�U�R�P�� �'�H�Q�P�D�U�N�� �D�Q�G��
�5�X�V�V�L�D�� �D�Q�G�� �R�Q�H�� �I�U�R�P�� �V�R�X�W�K�H�U�Q�� �6�Z�H�G�H�Q�� �±�� �R�E-
tained from our study collection and through 
collegial solidarity were analyzed together with 
�W�K�H���D�U�F�K�D�H�R�O�R�J�L�F�D�O���¿�Q�G�V�����'�X�H���W�R���W�K�H���H�[�S�O�R�U�D�W�L�Y�H��
nature and limited scope of the study, the use of 
quantitatively and geographically more repre-
sentative geological reference collection was left 
for the future. Yet, the inclusion of these sam-
ples in the study was necessary to determine the 
consistency of analysis results between pressed 
powder and glass samples used in calibration 

SiO2 Al2O3 Fe2O3 MnO MgO CaO K2O TiO2 P2O5 S Cl

AC-E 70.35 14.7 2.53 0.058 0.03 0.34 4.49 0.11 0.014 0.007 0.018
AMIS0305 96.7 1.2 1.36 – 0.04 – 0.27 0.07 0.01 – –

FK 88.2 6.18 0.261 0.004 0.15 0.11 4.23 0.058 0.077 – –
FLX-13 46.93 3.63 0.42 0.42 2.28 4.96 4.93 0.45 0.53 0.42 0.37
GSD-10 88.98 2.84 3.86 0.13 0.12 0.7 0.125 0.21 0.62 0.009 0.0053
GSD-8 82.92 7.71 2.2 0.04 0.25 0.25 2.83 0.61 0.03 0.01 –
GSD-9 64.89 10.58 4.86 0.08 2.39 5.35 1.99 0.92 0.15 0.015 0.005
�*�6�5���� 90.36 3.52 3.22 0.02 0.082 0.3 0.65 0.26 0.22 0.086 0.0042
JCh-1 97.81 0.734 0.356 0.017 0.754 0.0449 0.221 0.032 0.017 0.0004 0.0014
J-Gb1 43.44 17.66 15.16 0.17 7.83 11.98 0.24 1.62 0.05 0.195 –
NBS-91 67.53 6.01 0.081 0.008 0.008 10.48 3.25 0.019 0.022 – –
NIM-L 52.4 13.64 9.96 0.77 0.28 3.22 5.51 0.48 0.06 – 0.12
Q1 99.9 – – – – – – – – 0.002 0.018
Q2 99.9 – – – – – – – – 0.002 0.022

�2�U�L�J�L�Q���D�Q�G���W�\�S�H�����,�Q�V�W�L�W�X�W�H���R�I���*�H�R�S�K�\�V�L�F�D�O���D�Q�G���*�H�R�F�K�H�P�L�F�D�O���(�[�S�O�R�U�D�W�L�R�Q�����&�K�L�Q�D�����V�H�G�L�P�H�Q�W���S�R�Z�G�H�U�V���*�6�'���������*�6�'�������D�Q�G���*�6�'������������
�1�D�W�L�R�Q�D�O���5�H�V�H�D�U�F�K���&�H�Q�W�U�H���R�I���*�H�R�D�Q�D�O�\�V�L�V�����&�K�L�Q�D�����V�D�Q�G�V�W�R�Q�H���S�R�Z�G�H�U���*�6�5�����������*�H�R�O�R�J�L�F�D�O���6�X�U�Y�H�\���R�I���-�D�S�D�Q�����F�K�H�U�W���S�R�Z�G�H�U���-�&�K������
�D�Q�G���J�D�E�E�U�R���S�R�Z�G�H�U���-�*�E�����������$�I�U�L�F�D�Q���0�L�Q�H�U�D�O���6�W�D�Q�G�D�U�G�V�����6�R�X�W�K���$�I�U�L�F�D�����E�O�D�Q�N���V�L�O�L�F�D���F�K�L�S�V���$�0�,�6���������������1�D�W�L�R�Q�D�O���,�Q�V�W�L�W�X�W�H���I�R�U���0�H�W�D�O-
�O�X�U�J�\�����6�R�X�W�K���$�I�U�L�F�D�����O�X�M�D�Y�U�L�W�H���S�R�Z�G�H�U���6�$�5�0�����1�,�0���/�������=�H�Q�W�U�D�O�H�V���*�H�R�O�R�J�L�V�F�K�H�V���,�Q�V�W�L�W�X�W�����*�H�U�P�D�Q�\�����I�H�O�W�K�V�S�D�W�L�F���V�D�Q�G���S�R�Z�G�H�U���)�.������
�&�H�Q�W�U�H���G�H���5�H�F�K�H�U�F�K�H�V���3�H�W�U�R�J�U�D�S�K�L�T�X�H�V���H�W���*�H�R�F�K�L�P�L�T�X�H�V�����)�U�D�Q�F�H�����J�U�D�Q�L�W�H���S�R�Z�G�H�U���$�&���(�������1�D�W�L�R�Q�D�O���%�X�U�H�D�X���R�I���6�W�D�Q�G�D�U�G�V�����8�6�$��
���R�S�D�O���J�O�D�V�V���1�%�6�������������)�/�8�;�$�1�$�����*�H�U�P�D�Q�\�����;�5�)���P�R�Q�L�W�R�U���J�O�D�V�V���)�/�;�������������L�Q���K�R�X�V�H���P�R�Q�L�W�R�U���J�O�D�V�V�H�V�����4�����D�Q�G���4�������P�H�D�V�X�U�H�G���Z�L�W�K���D��
�0�D�O�Y�H�U�Q���3�D�Q�D�O�\�W�L�F�D�O���E�H�Q�F�K�W�R�S���;�5�)��

�7�D�E�O�H���������&�H�U�W�L�¿�H�G���U�H�I�H�U�H�Q�F�H���P�D�W�H�U�L�D�O�V���D�Q�G���W�K�H���H�O�H�P�H�Q�W�V���X�V�H�G���L�Q���W�K�H���F�D�O�L�E�U�D�W�L�R�Q��
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and irregular geological and archeological 
�¿�Q�G�V�� �W�D�U�J�H�W�H�G�� �W�R�� �E�H�� �P�H�D�V�X�U�H�G�� �Z�L�W�K�� �G�H�Y�H�O�R�S�H�G��
calibration. 

Calibration

The authors agree on a conceptual level with 
�6�K�D�F�N�O�H�\�¶�V���������������� ���������� �V�W�D�W�H�P�H�Q�W���W�K�D�W���³�Q�R�W�K�L�Q�J��
is ever really ‘sourced’” and are aware of the 
challenges that the characterization of cherts 
with pXRF may present due to variation in litho-
logical and chemical compositions (Newlander 
�H�W���D�O�����������������������������<�H�W�����L�Q���W�K�H���O�L�J�K�W���R�I���U�H�F�H�Q�W���V�X�F-
cessful lithic provenance studies executed with 
a pXRF (Forster & Grave 2012; Grave et al. 
2012; Newlander 2012), the authors took a posi-
tive stand in developing a calibration suited for 
�D�U�F�K�D�H�R�O�R�J�L�F�D�O�� �F�K�H�U�W�� �¿�Q�G�V�� �U�H�F�R�Y�H�U�H�G�� �I�U�R�P�� �W�K�H��
northern boreal zone instead of applying general 
�U�R�F�N�� �F�D�O�L�E�U�D�W�L�R�Q�V�� �Q�R�W�� �V�S�H�F�L�¿�F�D�O�O�\�� �P�D�W�F�K�H�G�� �W�R�� �D��
chert matrix provided by the instrument manu-
facturer (cf., e.g., Carvalho & Pereira 2017). 

CloudCal 3.0 software (Drake 2018) was 
used to calibrate each element of interest by 
�H�V�W�D�E�O�L�V�K�L�Q�J�� �W�K�H�� �F�O�R�V�H�V�W�� �¿�W�� �E�H�W�Z�H�H�Q�� �W�K�H�� �V�S�H�F�W�U�D��

acquired with S1 PXRF S1 MODE -software 
and the published values of standard reference 
materials. The elements included in the calibra-
tion using K�. lines were the following: Mg, Al, 
Si, P, S, Cl, K, Ca, Ti, Mn, and Fe. Measured 
spectra were normalized by time averaging. For 
the two elements of interest in this article, cal-
cium, and iron, linear calibration was the most 
reasonable approach, while non-linear regres-
sion was needed for some other elements. 

RESULTS

The spectra resulting from the analysis of archae-
ological specimens were translated into relative 
element concentrations with the afore-described 
calibration using CloudCal 3.0. software. The 
�D�Q�D�O�\�]�H�G���¿�Q�G�V���D�U�H���O�L�V�W�H�G���L�Q���$�S�S�H�Q�G�L�[���������7�R���P�D�N�H��
the results easily comparable with previous stud-
ies focusing on the geochemistry and provenance 
of chert around the Baltic Sea and adjacent areas, 
�L�U�R�Q���D�Q�G���F�D�O�F�L�X�P���Y�D�O�X�H�V���Z�H�U�H���S�O�R�W�W�H�G�����)�L�J�V�������±������
together with previously published values for 
�J�H�R�O�R�J�L�F�D�O�� �V�S�H�F�L�P�H�Q�V�� �D�Q�G�� �D�U�F�K�D�H�R�O�R�J�L�F�D�O�� �¿�Q�G�V��
(Matiskainen et al. 1989; Hughes et al. 2011; 

Figure 4. The Ca/Fe-ratio of all analyzed samples with reference values from published geological 
deposits. All values in ppm. Find chronology: up-pointing triangle= Late Neolithic, square= Early 
Bronze Age, down-pointing triangle= Late Bronze Age.
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2012; Olofsson & Rodushkin 2011; Olausson 
�H�W�� �D�O���� ������������ �+�|�J�E�H�U�J�� �H�W�� �D�O���� ������������ ������������ �=�D�U�L�Q�D��
�H�W�� �D�O���� ������������ �6�L�Q�L�W�V�\�Q�D�� �	�� �.�R�O�R�N�R�O�¶�W�V�H�Y�� ��������������
The plotting was executed with ArcMap 10.7.1 
GIS-software for improved visual scalability 
necessitated by the considerable variation in ele-
ment concentration both in the actual results (Ca 
�”�������������S�S�P�����)�H���”���������������S�S�P�����D�Q�G���W�K�H���U�H�I�H�U�H�Q�F�H��
�Y�D�O�X�H�V�� ���&�D�� �”���������������� �S�S�P���� �)�H�� �”������ �������� �S�S�P������
Before reviewing the outcome and comparing 
it with previously published results, it is worth 
underlining here that due to variation in research 
methods used and analysis routines applied, their 
inter-comparability can reasonably be questioned. 
Yet, in spite of possible discrepancies, the overall 
pattern seems to be distinct enough for drawing 
generalizing conclusions.

This being said, several observations can be 
�P�D�G�H���U�H�J�D�U�G�L�Q�J�� �W�K�H���U�H�V�X�O�W�V���W�K�H�P�V�H�O�Y�H�V�����)�L�J���� ��������
First, the calcium content of many geological 
specimens, especially the ones from Gotland, 
�g�O�D�Q�G���� �D�Q�G�� �1�R�U�W�K�� �/�L�W�K�X�D�Q�L�D���� �H�[�F�H�H�G�V�� �V�L�J�Q�L�¿-
cantly the values measured from archaeological 
�¿�Q�G�V�����:�K�L�O�H���W�K�L�V���F�R�X�O�G���E�H���W�D�N�H�Q���D�W���I�D�F�H���Y�D�O�X�H���D�V��
an indication that no chert from these sources 
reached the Hangaskangas area during the Late 
Neolithic and the Bronze Age, surface weath-
ering must also be considered as a potential 
contributing factor to low calcium values (see 
Gauthier & Burke 2011: 278). Moreover, as all 
�V�S�H�F�L�P�H�Q�V�� �\�L�H�O�G�L�Q�J�� �X�Q�G�H�U�� �������� �S�S�P�� �F�R�Q�F�H�Q�W�U�D-
tion for calcium in various geological analy-
ses pertain to the eastern deposits of Moscow, 
Valdai, and the White Sea, this value might be 

Figure 5. The Ca/Fe-ratio of samples in < 5000 ppm range with reference values from published geo-
logical deposits. Find chronology: up-pointing triangle= Late Neolithic, square= Early Bronze Age, 
down-pointing triangle= Late Bronze Age.
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used as a threshold for assigning general prov-
enance between the east and the west.

�2�Q���W�K�H���R�W�K�H�U���K�D�Q�G�����V�H�Y�H�U�D�O���¿�Q�G�V���I�U�R�P���W�K�H���D�U�H�D��
of Hangaskangas yielded substantially high val-
ues for iron that still fall within the same concen-
�W�U�D�W�L�R�Q���U�D�Q�J�H���D�V���R�W�K�H�U���D�U�F�K�D�H�R�O�R�J�L�F�D�O���¿�Q�G�V���I�U�R�P��
Finland and northern Sweden. The enrichment 
of iron on the object surface (Gauthier & Burke 
2011: 278; Hughes et al. 2012: 787; Olausson et 
al. 2017: 106) could explain some of this varia-
tion, but as with calcium values, the provenance 
�D�Q�G�� �S�R�W�H�Q�W�L�D�O�O�\�� �D�O�V�R�� �W�K�H�� �V�S�H�F�L�¿�F�� �U�R�F�N�� �W�\�S�H�� �F�D�Q��
be put forth as additional explanatory factors. 
�7�K�H���¿�Q�G���L�Q���W�K�H���D�V�V�H�P�E�O�D�J�H���\�L�H�O�G�L�Q�J���W�K�H���K�L�J�K�H�V�W��
value for iron, for example, can be tentatively 
�L�G�H�Q�W�L�¿�H�G�� �D�V�� �M�D�V�S�H�U�� �R�U�� �M�D�V�S�H�U�R�L�G�� ���.�L�Q�Q�X�Q�H�Q��
2008: 11) by its visual properties. High concen-
trations of iron also characterize some Silurian 
�D�Q�G�� �&�D�U�E�R�Q�L�I�H�U�R�X�V�� �F�K�H�U�W�� �G�H�S�R�V�L�W�V�� ���-�R�K�D�Q�V�R�Q�� �H�W��
al. 2021: 127). For example, the reported maxi-
mum value for the Valdai region (Sinitsyna & 
�.�R�O�R�N�R�O�¶�W�V�H�Y�������������������������W�D�E�O�H���������L�V���Q�R���O�H�V�V���W�K�D�Q��
50,000. Such cherts are often opaque with a 
color palette ranging from black through brown 
to various hues of red (Dolukhanov et al. 2017: 
68; see also Kinnunen et al. 1985: 19). Apart 
from these extremes, the concentration of both 
calcium and iron values fall below 5,000 ppm in 
�W�K�H���P�D�M�R�U�L�W�\���R�I���W�K�H���¿�Q�G�V�����)�L�J�����������Z�K�L�O�H���D���I�X�U�W�K�H�U��
�F�O�X�V�W�H�U���L�V���I�R�U�P�H�G���E�\���W�K�H���¿�Q�G�V���Z�L�W�K���Y�D�O�X�H�V���Q�R�W���H�[-
ceeding 1,200 ppm (Fig. 6).

DISCUSSION AND CONCLUSIONS

When the results are projected against the tem-
�S�R�U�D�O���I�U�D�P�H�Z�R�U�N���R
u�H�U�H�G���E�\���W�K�H���W�Z�R���V�L�W�H���F�O�X�V�W�H�U�V��
in the Hangaskangas area, the following obser-
vations emerge. First, all the specimens ana-
lyzed from the Oulu Hangaskangas E 1, which 
is purportedly the oldest of the sites examined, 
are tightly associated with the geological sam-
ples of the Valdai-Moscow region. This sup-
ports the previous observation by Matiskainen 
�H�W���D�O���� �������������� �������±�������� �D�F�F�R�U�G�L�Q�J�� �W�R���Z�K�L�F�K���F�K�H�U�W�V��
of eastern origin were predominant during the 
Neolithic period in Finland. The picture re-
�P�D�L�Q�V���T�X�L�W�H���L�Q�Y�D�U�L�D�E�O�H���U�H�J�D�U�G�L�Q�J���¿�Q�G�V���I�U�R�P���W�K�H��
Muhos Halosentörmä site with some excep-
tions. The most notable of them is a scraper 
(Appendix 1: 11; Fig. 3) of jet black chert with 
a Ca/Fe-ratio comparable to geological sources 

of southern Sweden. The presence of an arti-
fact made of Scandinavian chert is not by any 
�P�H�D�Q�V���D���V�X�U�S�U�L�V�H�����D�V���D�O�V�R���R�W�K�H�U���¿�Q�G���F�O�D�V�V�H�V���D�W���W�K�H��
Halosentörmä site, most notably ceramic cruci-
�E�O�H�V�� ���V�H�H�� �,�N�l�K�H�L�P�R�� �������������� �F�R�Q�W�D�L�Q�� �¿�Q�G�V�� �R�I�� �W�K�L�V��
origin. The nearby Muhos Hangaskangas site 
�Z�L�W�K�� �L�W�V�� �¿�Q�G�V�� �I�D�O�O�L�Q�J�� �L�Q�W�R���E�R�W�K�� �P�D�L�Q���F�D�W�H�J�R�U�L�H�V����
eastern and western chert, is also indicative 
of a transition period with overlapping chert 
supplies.

�7�K�H�� �¿�Q�G�V�� �D�Q�D�O�\�]�H�G�� �I�U�R�P�� �W�K�H�� �2�X�O�X��
Hangaskangas E 2 site, on the other hand, sug-
�J�H�V�W�� �D�� �G�H�¿�Q�L�W�L�Y�H�� �F�K�D�Q�J�H�� �L�Q�� �W�K�H�� �V�X�S�S�O�\�� �F�K�D�L�Q����
Approximately 80 % of the material analyzed 
is now clustered with the reference values from 
specimens belonging to southern Scandinavian 
or southern Baltic Cretaceous deposits, and the 
�U�H�V�W�� �R�I�� �W�K�H�� �¿�Q�G�V�� �D�U�H�� �R�Q�O�\�� �G�L�V�S�X�W�D�E�O�\�� �R�I�� �H�D�V�W�H�U�Q��
origin. Moreover, the results published on chert 
�¿�Q�G�V���I�U�R�P���W�K�H���%�U�R�Q�]�H���$�J�H���G�Z�H�O�O�L�Q�J���V�L�W�H�V���O�R�F�D�W-
ed in southwestern Finland (see Matiskainen et 
al. 1989: 827, Map 1, open circles) fall predomi-
�Q�D�Q�W�O�\���Z�L�W�K�L�Q���W�K�H���V�D�P�H���F�O�X�V�W�H�U�����$���V�W�U�D�\���¿�Q�G���W�H�Q-
�W�D�W�L�Y�H�O�\���L�G�H�Q�W�L�¿�H�G���D�V���D���V�W�U�L�N�H���D���O�L�J�K�W�����I�R�U���%�U�R�Q�]�H��
age strike-a-lights, see e.g., van Ginj 2010), 
the only chert object found at the lowermost, 
and thus chronologically youngest site of Oulu 
Hangaskangas 8, completes the group.

In all, the results obtained by analyzing the 
�¿�Q�G�V�� �I�U�R�P�� �Y�D�U�L�R�X�V�� �V�L�W�H�V�� �O�R�F�D�W�H�G�� �D�W�� �W�K�H�� �D�U�H�D�� �R�I��
�+�D�Q�J�D�V�N�D�Q�J�D�V�� �V�H�H�P�� �W�R�� �F�R�Q�¿�U�P�� �W�K�H�� �K�\�S�R�W�K�H�V�L�V��
�I�R�U�P�X�O�D�W�H�G���E�\���0�D�W�L�V�N�D�L�Q�H�Q���H�W���D�O�������������������������±������
by suggesting a transition from the use of east-
ern Carboniferous to western Cretaceous chert 
sources during the Bronze Age. Neither do the 
results necessarily contradict Costopoulos’ 
idea about the stability of the trade networks 
in the early Bronze Age, but as it was based on 
�W�K�H�� �D�Q�D�O�\�V�L�V�� �R�I�� �D�� �V�R�O�L�W�D�U�\�� �¿�Q�G�� �I�U�R�P�� �W�K�H�� �0�X�K�R�V��
Halosentörmä site, additional samples analyzed 
here indicate that by that time chert imports 
reached the eastern coast of the Bothnian Bay 
both from the east and the west.

The other research question concerning the 
�H
u�H�F�W���R�I���Z�H�D�W�K�H�U�L�Q�J���D�Q�G���R�W�K�H�U���S�R�V�W���G�H�S�R�V�L�W�L�R�Q�D�O��
�S�U�R�F�H�V�V�H�V�� �R�Q�� �F�K�H�U�W�� �¿�Q�G�V�� �I�U�R�P�� �D�U�F�K�D�H�R�O�R�J�L�F�D�O��
contexts can also be evaluated here by examin-
ing the clustering or dispersal of Ca/Fe-ratios 
�P�H�D�V�X�U�H�G���I�U�R�P���¿�Q�G�V���S�H�U�W�D�L�Q�L�Q�J���L�Q���D�O�O���O�L�N�H�O�L�K�R�R�G��
to the same geological source. The two examples 
that can be seen in Fig. 5 are both distinct groups 
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�R�I���V�P�D�O�O���À�D�N�H�V�����V�X�E�V�W�D�Q�W�L�D�O�O�\���X�Q�L�I�R�U�P���L�Q���V�L�]�H���D�Q�G��
�W�K�L�F�N�Q�H�V�V�����R�Q�H���R�I���M�H�W���E�O�D�F�N���F�K�H�U�W�����)�L�J������������������������
, 27) and the other of brownish-grey chert (Fig. 
5: 6, 20, 21, 25). In both cases, rather than be-
ing dispersed, the results are clustered, although 
clustering is in both cases quite loose. While this 
�F�R�Q�¿�U�P�V���W�K�H���R�E�V�H�U�Y�D�W�L�R�Q���D�E�R�X�W���Z�H�D�W�K�H�U�L�Q�J���D�V���D��
factor increasing the chemical heterogeneity of 
�W�K�H���¿�Q�G�V�����V�H�H�����H���J�������/�X�Q�G�E�O�D�G���H�W���D�O���������������������������W�K�H��
clusters are still compact enough to form inter-
�S�U�H�W�D�W�L�Y�H�O�\���V�L�J�Q�L�¿�F�D�Q�W���S�D�W�W�H�U�Q�V����

From this methodological point of view, 
these initial results suggest that calibrated 
and matrix-matched pXRF-analyses provide 

�V�X
v�F�L�H�Q�W�O�\�� �S�U�H�F�L�V�H�� �L�Q�I�R�U�P�D�W�L�R�Q�� �R�Q�� �W�K�H�� �H�O�H�P�H�Q-
�W�D�O�� �F�R�P�S�R�V�L�W�L�R�Q�� �R�I�� �F�K�H�U�W�� �¿�Q�G�V���� �%�\�� �F�O�D�V�V�L�I�\�L�Q�J��
them into meaningful groups and pairing them 
with chemical reference data obtained from 
known geological chert sources, a general prov-
�H�Q�D�Q�F�H�� �I�R�U�� �D�U�F�K�D�H�R�O�R�J�L�F�D�O�� �F�K�H�U�W�� �¿�Q�G�V�� �P�D�\�� �E�H��
�W�H�Q�W�D�W�L�Y�H�O�\�� �D�V�V�L�J�Q�H�G���� �7�K�H�V�H�� �L�G�H�Q�W�L�¿�F�D�W�L�R�Q�V�� �F�D�Q��
be strengthened by complementing the two-di-
mensional compositional data with analyses of 
other chemical elements known to be indicative 
in chert sourcing as well as more traditional ob-
servations regarding their macroscopic and mi-
croscopic characteristics such as color, texture, 
and possible microfossil content (see Lundblad 

�)�L�J�X�U�H�� ������ �7�K�H�� �&�D���)�H���U�D�W�L�R�� �R�I�� �V�D�P�S�O�H�V�� �L�Q�� ���� ���������� �S�S�P�� �U�D�Q�J�H�� �Z�L�W�K�� �U�H�I�H�U�H�Q�F�H�� �Y�D�O�X�H�V�� �I�U�R�P�� �S�X�E�O�L�V�K�H�G��
�J�H�R�O�R�J�L�F�D�O���G�H�S�R�V�L�W�V���D�Q�G���%�U�R�Q�]�H���$�J�H���¿�Q�G�V���I�U�R�P���V�R�X�W�K�Z�H�V�W���)�L�Q�O�D�Q�G�����)�L�Q�G���F�K�U�R�Q�R�O�R�J�\�����X�S���S�R�L�Q�W�L�Q�J���W�U�L-
angle= Late Neolithic, square= Early Bronze Age, down-pointing triangle= Late Bronze Age.
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et al. 2011; Olausson et al. 2017). Yet, to really 
�E�H���D�Q���D�S�S�O�L�F�D�E�O�H���R�S�W�L�R�Q���I�R�U���D�U�F�K�D�H�R�O�R�J�L�F�D�O���¿�Q�G�V��
recovered from the podzol soil of the coniferous 
boreal zone, which is a famously geochemically 
harsh environment, increased attention should 
be paid to the immediate soil matrix from which 
�V�X�F�K���¿�Q�G�V���K�D�Y�H���E�H�H�Q���U�H�F�R�Y�H�U�H�G��

Therefore, the documentation of the soil ma-
trix should be carried out at archaeological ex-
cavations with a similar routine as one records 
�W�R�G�D�\���W�K�H���S�U�H�F�L�V�H���O�R�F�D�W�L�R�Q���R�I���H�Y�H�U�\���¿�Q�G�����%�H�F�D�X�V�H��
pedological conditions between the eluvial and 
illuvial layer in the podzol soil are starkly dif-
ferent, the position and orientation of a chert, or 
�R�W�K�H�U�� �¿�Q�G�� �W�\�S�H���� �L�Q�� �V�R�L�O�� �L�V�� �G�H�F�L�V�L�Y�H�� �I�R�U�� �W�K�H�� �H�[�W�H�Q�W��
and gravity of post-depositional processes it will 
be subjected to. For instance, as the orientation 
�R�I�� �W�K�H���¿�Q�G���L�Q���W�K�H���V�R�L�O���F�D�Q���S�R�W�H�Q�W�L�D�O�O�\�� �L�P�S�D�F�W���W�K�H��
results of chemical analysis, logical considera-
tions suggest that the up-facing side of a lithic 
fragment in the podzol soil matrix is more heavily 
weathered than the downfacing one. As modern 
survey equipment have customizable data collec-
tion interfaces, these variables are easy to record 
�D�O�R�Q�J���Z�L�W�K���W�K�H���S�R�V�L�W�L�R�Q�L�Q�J���G�D�W�D���R�Q���W�K�H���¿�H�O�G�����Z�K�L�O�H��
non-destructive analysis techniques such as X-ray 
�G�L
u�U�D�F�W�L�R�Q���D�Q�G���5�D�P�D�Q���V�S�H�F�W�U�R�P�H�W�U�\���F�D�Q���S�U�R�Y�L�G�H��
further information about the weathering layer in 
laboratory conditions (Capel Ferrón et al. 2015).

In addition, the knowledge about raw mate-
�U�L�D�O�� �À�R�Z�V�� �L�Q�� �W�K�H�� �U�H�V�H�D�U�F�K�� �D�U�H�D�� �Z�R�X�O�G�� �F�O�H�D�U�O�\��
�S�U�R�¿�W�� �I�U�R�P�� �O�R�Q�J���O�L�Y�H�G�� �D�Q�G�� �V�\�V�W�H�P�D�W�L�F�� �U�H�V�H�D�U�F�K��
�H
u�R�U�W�V�� �I�R�F�X�V�L�Q�J�� �R�Q�� �S�U�R�Y�H�Q�D�Q�F�H�� �V�W�X�G�L�H�V�� �R�I�� �F�K�H�U�W��
and other siliceous rocks. For instance, due to 
its considerable mining potential for various 
metals and minerals, northern Finland contin-
ues to be the target of intensive geological sur-
veys that produce indirectly a lot of relevant 
information for archaeological research. At the 
very least, this should promote the survey of 
domestic metacherts, the kind of which have 
constituted an important raw material resource 
in northern Norway from the Mesolithic period 
onwards (e.g., Hood 1992; Niemi 2019). The 
expansion in the range of geological compari-
son materials to be included in the investigative 
framework together with new samples from pre-
viously known sources and archaeological sites 
would likely lead into an augmented perception 
�R�I�� �S�U�H�K�L�V�W�R�U�L�F�� �U�D�Z�� �P�D�W�H�U�L�D�O�� �À�R�Z�V���� �:�L�W�K�� �W�K�H�� �X�V�H��
of a non-invasive analysis method like pXRF, 

while simultaneously understanding its analyti-
cal limitations, the scope of research may easily 
be broadened to incorporate other chronological 
periods and geographical areas.
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#: KM-cat. n:o Item type Munsell color1

Muhos Halosentörmä
1. 17646:104 scraper GLEY1 8/N
2. 17646:157 �Á�D�N�H GLEY1 8/N
3. 17646:15 �Á�D�N�H �����5��������
4. 17646:164 scraper �������<�5��������
5. 17646:167 �Á�D�N�H �������<�5��������
6. 17646:168 �Á�D�N�H �����5��������
7. 17646:171 �Á�D�N�H �������<�5��������
8. 17646:31 scraper �����5��������
9. 17646:50 scraper �������<�5������������
10. 17646:56 �Á�D�N�H �����<�5��������
11. 17646:8 scraper GLEY2 4/10B
12. 17646:86 scraper 2.5Y 4/2
13. 17646:9 �Á�D�N�H GLEY2 4.5/10B
14. 17646:95 arrowhead GLEY1 8/N
15. 30888:11 �Á�D�N�H GLEY1 5/10Y
16. 30888:15 �Á�D�N�H GLEY1 4/N
17. 30888:33 point frg. GLEY1 7/N
18. 30888:56 �Á�D�N�H �����<�5��������
19. 30888:90b �Á�D�N�H ���<�5��������
20. 32048:115 �Á�D�N�H 3/N
21. 32048:136 �Á�D�N�H �������<�5��������
22. 32048:1478 �Á�D�N�H �����<�5��������
23. 32048:167 scraper �����<�5��������
24. 32048:176 �Á�D�N�H �������<�5��������
25. 32048:209 �Á�D�N�H GLEY1 2.5/N
26. 32048:262 �Á�D�N�H �������<�5��������
27. 32048:292 �Á�D�N�H �������<�5��������
28. 32048:387 �Á�D�N�H GLEY1 2.5/N
29. 32048:894 cutter �������<�5��������
Muhos Halosentörmä
30. 32171:23 cutter �����5��������
31. 32171:24 scraper �������<�5��������
Oulu Hangaskangas E1
32. 39158:1016 �Á�D�N�H GLEY1 4/N
33. 39158:1018 �Á�D�N�H �������<�5��������
34. 39158:1019 �Á�D�N�H �������<�5��������
Oulu Hangaskangas.E2
35. 39158:114 �Á�D�N�H ���<�5��������
36. 39158:115 �Á�D�N�H �����5��������
37. 39158:120 �Á�D�N�H GLEY1 8/N
38. 39158:121 scraper �����5��������
39. 39158:122 �Á�D�N�H �������<�5��������
40. 39158:124a strike-a-l. �*�/�(�<�������������<�5

APPENDIX
�$�S�S�H�Q�G�L�[���������&�D�W�D�O�R�J�X�H���R�I���D�Q�D�O�\�]�H�G���¿�Q�G�V��

#: KM-cat. n:o Item type Munsell color1

41. 39158:124b strike-a-l. GLEY1 3/N
42. 39158:125 �Á�D�N�H GLEY1 6/N
43. 39158:126 �Á�D�N�H GLEY1 5/10Y
44. 39158:128 scraper 2.5Y 4/1
45. 39158:134 �Á�D�N�H �������<�5��������
46. 39158:135a �Á�D�N�H GLEY1 6/10Y
47. 39158:135b �Á�D�N�H �������<�5��������
48. 39158:138 �Á�D�N�H �����<�5��������
49. 39158:139 �Á�D�N�H �����5��������
Oulu Hangaskangas E3
50. 39158:995 strike-a-l. GLEY1 7/N
Muhos Halosentörmä 
51. 39187:19 �Á�D�N�H �����<�5��������
52. 39187:24 �Á�D�N�H GLEY1 2.5/N
1Munsell soil color charts 2000: washable edition
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Anja Mansrud, Ellen Mette Nielsen, Axel Mjærum & Elling Utvik Wammer

ENCIRCLING THE CRAFT TRADITIONS OF FRESHWATER FISHING: AN 
ARCHAEOLOGICAL AND EXPERIMENTAL STUDY OF WHEEL�SHAPED NET 
SINKERS IN THE SCANDINAVIAN INTERIOR �AD 800�1300�

Abstract

�7�K�L�V���S�D�S�H�U���L�Q�Y�H�V�W�L�J�D�W�H�V���Z�K�H�H�O���V�K�D�S�H�G���Q�H�W���V�L�Q�N�H�U�V�����W�K�D�W���L�V���K�R�R�S�V���P�D�G�H���R�I���U�R�G�V���D�Q�G���Z�L�W�K���S�O�D�L�W�H�G���E�L�U�F�K���E�D�U�N���À�E�U�H�V����
clasping a sinker stone in the centre. Recently recovered from forest and mountain lakes of central Scandinavia, 
and dated to AD 800–1300, these sinkers offer a glimpse into the use of birch bark during the Viking Age and 
�W�K�H���P�H�G�L�H�Y�D�O���S�H�U�L�R�G�����%�\���F�R�P�E�L�Q�L�Q�J���D�U�F�K�D�H�R�O�R�J�L�F�D�O���D�Q�D�O�\�V�L�V���D�Q�G���H�[�S�H�U�L�P�H�Q�W�D�O���U�H�S�O�L�F�D�W�L�R�Q�����W�K�L�V���S�D�S�H�U���À�U�V�W�O�\���D�L�P�V���W�R��
explore the knowledge and skills involved in the making. Secondly, we investigate the relationship between the 
�V�S�H�F�L�À�F���F�U�D�I�W�L�Q�J���S�U�R�F�H�V�V���D�Q�G���W�K�H���E�U�R�D�G�H�U���F�U�D�I�W���W�U�D�G�L�W�L�R�Q�V���D�Q�G���W�H�F�K�Q�R�O�R�J�L�H�V���R�I���Z�K�L�F�K���W�K�H���V�L�Q�N�H�U�V���Z�H�U�H���D���S�D�U�W�����D�Q�G��
we suggest that birch bark plaiting represents a technological and aesthetic craft tradition originating in Karelia 
�D�Q�G���(�V�W�R�Q�L�D�����7�K�H���V�L�Q�N�H�U�V���Z�H�U�H���X�W�L�O�L�V�H�G���L�Q���I�U�H�V�K�Z�D�W�H�U���À�V�K�L�Q�J���D�Q�G���D�W�W�D�F�K�H�G���W�R���W�K�H���E�R�W�W�R�P���O�L�Q�H���R�I���J�L�O�O���R�U���V�H�L�Q�H���Q�H�W�V����
�:�H���S�U�R�S�R�V�H���W�K�D�W���W�K�L�V���V�S�H�F�L�À�F���Q�H�W���À�V�K�L�Q�J���W�H�F�K�Q�R�O�R�J�\���Z�D�V���L�Q�W�U�R�G�X�F�H�G���W�R���F�H�Q�W�U�D�O���6�F�D�Q�G�L�Q�D�Y�L�D���D�V���D���U�H�V�X�O�W���R�I���D�J�U�L�F�X�O-
tural expansion from east to west around AD 800.

Keywords: Fishing gear, sinkers, birch bark plaiting, experiments, chaîne opératoire, Viking Age, Middle Ages
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�0�D�Q�V�U�X�G�����$�������1�L�H�O�V�H�Q�����(�����0�������0�M� �U�X�P�����$�����	���:�D�P�P�H�U�����(�����8�����������������(�Q�F�L�U�F�O�L�Q�J���W�K�H���F�U�D�I�W���W�U�D�G�L�W�L�R�Q�V���R�I���I�U�H�V�K�Z�D�W�H�U���À�V�K-
ing: an archaeological and experimental study of wheel-shaped net sinkers in the Scandinavian interior (AD 
800–1300). Fennoscandia archaeologica XXXIX: 76–95.

INTRODUCTION

Archaeological surveys in the interior regions 
of South Norway unearthed a rare collection of 
composite organic artefacts: wheel-shaped net 
�V�L�Q�N�H�U�V�� �Z�L�W�K�� �S�U�H�V�H�U�Y�H�G�� �E�L�U�F�K�� �E�D�U�N�� �¿�E�U�H�V���� �6�X�F�K��

�V�L�Q�N�H�U�V���Z�H�U�H���L�Q�L�W�L�D�O�O�\���G�L�V�F�R�Y�H�U�H�G���E�\���O�R�F�D�O���¿�V�K�H�U-
men in the 1940s and 1950s, when the mountain 
lakes were established as dammed basins for hy-
�G�U�R�H�O�H�F�W�U�L�F���S�R�Z�H�U���S�U�R�G�X�F�W�L�R�Q�����(�Y�H�U�\���V�S�U�L�Q�J�����W�K�H��
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water was lowered, exposing large lacustrine ar-
eas, and the sinkers would appear on the dredged 
�O�D�N�H���À�R�R�U�����,�Q���������������D���V�\�V�W�H�P�D�W�L�F���V�X�U�Y�H�\���U�H�Y�H�D�O�H�G��
several wheel-shaped net sinkers in situ on the 
silty bottom of Lake Tesse, a lake located 850 
�P���D���V�O�������:�D�P�P�H�U���������������%�M�¡�U�N�O�L���H�W���D�O�������������������)�L�J����
���G�������7�K�H���R�U�J�D�Q�L�F���F�R�P�S�R�Q�H�Q�W�V���R�I���Z�R�R�G���D�Q�G���E�D�U�N��
permit a direct dating, and ten sinkers have so 
�I�D�U�� �E�H�H�Q�� �&�������G�D�W�H�G�� �W�R�� �F���� �������±���������� �%�&���� �7�K�H�V�H��
�¿�Q�G�V�� �W�K�X�V�� �P�D�N�H�� �X�S�� �D�� �X�Q�L�T�X�H�� �F�R�U�S�X�V�� �R�I�� �R�U�J�D�Q�L�F��
material culture, which provides novel insight 
�L�Q�W�R���W�K�H���X�W�L�O�L�V�D�W�L�R�Q���R�I���E�L�U�F�K���E�D�U�N���¿�E�U�H�V���G�X�U�L�Q�J���W�K�H��
�9�L�N�L�Q�J���S�H�U�L�R�G���D�Q�G���P�H�G�L�H�Y�D�O���W�L�P�H�V����

A wheel-shaped sinker consists of a hoop 
�P�D�G�H�� �R�I�� �U�R�G�V���� �,�Q�� �W�K�H�� �F�H�Q�W�U�H���� �D�� �S�H�E�E�O�H�� �V�W�R�Q�H��
wrapped in birch bark is attached, and care-
�I�X�O�O�\�� �I�D�V�W�H�Q�H�G���� �7�K�H�� �Z�K�H�H�O���V�K�D�S�H�G�� �Q�H�W�� �V�L�Q�N�H�U�V��
found in South Norway are of a similar basic 
�I�R�U�P�� �D�Q�G�� �F�R�P�S�R�V�L�W�L�R�Q���� �:�H�D�Y�L�Q�J�� �Z�L�W�K�� �Q�D�U�U�R�Z��
bands or strips of birch bark is essential to the 
�W�H�F�K�Q�L�T�X�H�����)�L�J�������������+�R�Z�H�Y�H�U�����W�K�H���P�D�W�H�U�L�D�O���V�K�R�Z�V��
�D�� �V�L�J�Q�L�¿�F�D�Q�W�� �Y�D�U�L�H�W�\���� �2�Q�� �V�R�P�H�� �R�I�� �W�K�H�� �Q�H�W�� �V�L�Q�N-
ers, the stone is tied unsystematically with bark 

�V�W�U�L�S�V���W�R���E�H���I�D�V�W�H�Q�H�G���L�Q���W�K�H���F�H�Q�W�U�H���R�I���W�K�H���Q�H�W�����)�L�J����
���D������ �Z�K�L�O�H�� �R�Q�� �R�W�K�H�U�V���� �W�K�H�� �V�W�R�Q�H�� �L�V�� �Q�L�F�H�O�\�� �Z�R�Y�H�Q��
�L�Q�W�R���W�K�H���E�D�U�N���V�W�U�L�S�V�����L�Q���D���S�O�D�L�W�L�Q�J���O�L�N�H���W�H�F�K�Q�L�T�X�H����
giving these sinkers a more decorative appear-
�D�Q�F�H�����)�L�J�������E���	�����F�������7�K�H���K�R�R�S���L�V���R�I�W�H�Q���S�D�U�W�O�\���R�U��
�F�R�P�S�O�H�W�H�O�\���O�D�V�K�H�G���Z�L�W�K���E�D�U�N���V�W�U�L�S�V�����7�K�H���R�X�W�H�U���G�L-
ameter of the hoops varies somewhat, between 
�D�S�S�U�R�[�������±�������F�P�����F�R�P�P�R�Q�O�\���D�U�R�X�Q�G�������±�������F�P������
�D�Q�G���W�K�H���Z�H�L�J�K�W���R�I���W�K�H���V�L�Q�N�H�U�V���L�V���E�H�W�Z�H�H�Q���D�S�S�U�R�[����
�������D�Q�G�����������J���Z�K�H�Q���G�U�\�����W�K�H���P�D�M�R�U�L�W�\���E�H�L�Q�J���D�S-
�S�U�R�[�������������J����

�7�K�H�� �F�U�D�I�W�L�Q�J�� �W�H�F�K�Q�L�T�X�H���� �L�Q�� �S�D�U�W�L�F�X�O�D�U�� �W�K�H��
weaving and plaiting of birch bark strips to 
fasten the sinker stone, stands out as remark-
�D�E�O�H�� �L�Q�� �F�H�Q�W�U�D�O�� �6�F�D�Q�G�L�Q�D�Y�L�D���� �6�L�P�L�O�D�U�� �D�U�W�H�I�D�F�W�V��
are, however, documented ethnographically in 
�)�L�Q�O�D�Q�G���� �.�D�U�H�O�L�D�� �D�Q�G�� �W�K�H�� �%�D�O�W�L�F�� �V�W�D�W�H�V�� ���9�D�O�R�Q�H�Q��
������������ ���)�L�J���� ������ �������� �7�K�L�V�� �V�L�W�X�D�W�L�R�Q�� �K�D�V�� �U�D�L�V�H�G�� �D��
long-standing debate about the invention, ori-
gin, distribution and chronology of the wheel-
�V�K�D�S�H�G�� �V�L�Q�N�H�U�V�� ���H���J������ �+�D�J�H�Q�� ������������ �:�D�P�P�H�U��
�������������� �7�K�H�� �S�O�D�L�W�L�Q�J�� �W�H�F�K�Q�L�T�X�H�� �X�V�H�G�� �L�Q�� �W�K�H�� �S�U�R-
duction of shoes, baskets and other items is 

�)�L�J�X�U�H���������$���V�H�O�H�F�W�L�R�Q���R�I���Z�K�H�H�O���V�K�D�S�H�G���Q�H�W���V�L�Q�N�H�U�V���G�L�V�F�R�Y�H�U�H�G���D�W���W�K�H���G�U�H�G�J�H�G���O�D�N�H���À�R�R�U���R�I���/�D�N�H���7�H�V�V�H����
�1�R�U�Z�D�\�����6�R�P�H���V�L�Q�N�H�U�V���D�U�H���P�D�G�H���Z�L�W�K���V�L�P�S�O�H�����U�D�Q�G�R�P���S�O�D�L�W�L�Q�J�����$���D�Q�G���&�������Z�K�L�O�H���R�W�K�H�U�V���D�U�H���U�H�J�X�O�D�U���D�Q�G��
�V�\�P�P�H�W�U�L�F�D�O�O�\���Z�R�Y�H�Q�����%�������6�L�Q�N�H�U�V���I�R�X�Q�G���L�Q���V�L�W�X���G�X�U�L�Q�J���V�X�U�Y�H�\�V���L�Q���������������'���������3�L�F�W�X�U�H�V���$–�&�����9�H�J�D�U�G��
�9�L�N�H�����0�X�V�H�X�P���R�I���&�X�O�W�X�U�D�O���+�L�V�W�R�U�\���3�L�F�W�X�U�H���'�����(�O�O�L�Q�J���8�W�Y�L�N���:�D�P�P�H�U�����1�R�U�Z�H�J�L�D�Q���0�D�U�L�W�L�P�H���0�X�V�H�X�P����
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�Z�L�G�H�V�S�U�H�D�G�� �L�Q�� �Q�R�U�W�K���H�D�V�W�H�U�Q�� �(�X�U�R�S�H�� ���F�I���� �)�L�J���� ������
�9�D�O�R�Q�H�Q���������������c�J�U�H�Q���	���/�X�Q�G�K�R�O�P���������������<�D�U�L�V�K��
�H�W�� �D�O���� ������������ �'�D�K�O�T�Y�L�V�W�� �������������� �D�Q�G�� �W�K�H�� �S�U�H�V�H�Q�F�H��
of this form of craft in the interior of Sweden 

and Norway has commonly been associated with 
a westward migration of people from the inte-
�U�L�R�U���D�U�H�D�V���R�I���6�R�X�W�K�H�U�Q���)�L�Q�O�D�Q�G���E�H�W�Z�H�H�Q���W�K�H���O�D�W�H��
�����W�K���W�R���W�K�H���P�L�G�G�O�H�������W�K���F�H�Q�W�X�U�\�����%�M�¡�U�V�K�R�O��������������

�)�L�J�X�U�H�� ������ �/�D�N�H�V�� �Z�L�W�K�� �Z�K�H�H�O�� �V�K�D�S�H�G�� �Q�H�W�� �V�L�Q�N�H�U�V�� �R�I�� �9�D�O�R�Q�H�Q�¶�V�� �7�\�S�H�� ���� �L�Q�� �&�H�Q�W�U�D�O�� �6�F�D�Q�G�L�Q�D�Y�L�D�� ��������
�6�W�U�D�Q�G�I�M�R�U�G�H�Q���� ������ �7�H�V�V�H���� ������ �/�H�V�M�D�Y�D�Q�Q�H�W���� ������ �6�D�P�V�M�¡�H�Q���� ������ �6�H�O�E�X�Y�D�W�Q�H�W���� ������ �6�W�R�U�V�M�¡�H�Q���� ������ �(�G�H�Y�L�N�H�Q�� �Y�H�G��
�7�R�U�U�|�Q���� ������ �©�D�� �V�P�D�O�O�� �O�D�N�H�ª�� �L�Q�� �0�D�W�W�P�D�U�� �V�R�N�Q���� ������ �0�H�O�O�D�Q�V�Y�D�U�W�V�M�|�Q���� �������� �/�R�F�N�Q�H�V�M�|�Q���� �F�I���� �7�D�E�������� �D�Q�G�� �L�Q��
�.�D�U�H�O�L�D�����E�D�V�H�G���R�Q���9�D�O�R�Q�H�Q���������������D�E�E�����������������7�K�H���P�D�S���D�O�V�R���G�L�V�S�O�D�\�V���W�K�H���G�L�V�W�U�L�E�X�W�L�R�Q���D�U�H�D���I�R�U���O�L�Q�G�H�Q���D�Q�G��
�E�L�U�F�K���E�D�U�N���S�O�D�L�W�L�Q�J���L�Q���U�H�F�H�Q�W���W�L�P�H�V�����F�I�����9�D�O�R�Q�H�Q�����������������������9�H�J�H�W�D�W�L�R�Q���]�R�Q�H�V���D�U�H���G�U�D�Z�Q���L�Q���D�F�F�R�U�G�D�Q�F�H��
�Z�L�W�K���$�����0�R�H�Q����������������
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�����±������ �:�H�O�L�Q�G�H�U�� �������������� �7�K�L�V�� �P�L�J�U�D�W�L�R�Q�� �Z�D�Y�H�� �L�V��
�R�I�W�H�Q���U�H�I�H�U�U�H�G���W�R���D�V���W�K�H���³�)�R�U�H�V�W���)�L�Q�Q�´���P�L�J�U�D�W�L�R�Q��
���%�U�R�F�K�P�D�Q�Q���	���.�M�H�O�G�V�W�D�G�O�L�������������������±�������9�D�O�R�Q�H�Q��
������������ ���������� �D�Q�G�� �/�H�Q�Q�D�U�W�� �%�M�|�U�N�T�X�L�V�W�� �������������� ��������
�Z�D�V���D�P�R�Q�J���W�K�H���¿�U�V�W���W�R���P�D�L�Q�W�D�L�Q���W�K�D�W���W�K�H���Z�K�H�H�O��
shaped sinkers are a material legacy of these 
�)�L�Q�Q�L�V�K���V�H�W�W�O�H�U�V��

�7�K�H�� �U�H�F�H�Q�W�� �U�D�G�L�R�F�D�U�E�R�Q�� �G�D�W�L�Q�J�� �W�R�� �$�'�� �������±
�����������F�R�Q�W�H�V�W�V���W�K�H���O�L�Q�N���E�H�W�Z�H�H�Q���W�K�H���Z�K�H�H�O���V�K�D�S�H�G��
�V�L�Q�N�H�U�V�� �D�Q�G�� �W�K�H�� �O�D�W�H�U�� �)�L�Q�Q�L�V�K�� �V�H�W�W�O�H�U�V���� �D�V�� �L�V�� �S�U�H-
dates this migration wave by approximately 800 
�\�H�D�U�V�� ���)�L�J���� �������� �%�\�� �I�R�F�X�V�L�Q�J�� �R�Q�� �K�R�Z�� �W�K�H�� �Z�K�H�H�O��
shaped sinkers were made, this paper asks: can a 
�E�U�R�D�G�H�U���X�Q�G�H�U�V�W�D�Q�G�L�Q�J���R�I���W�K�H���S�O�D�L�W�L�Q�J���W�H�F�K�Q�L�T�X�H�V��
provide insight into the makers of the wheel-
shaped sinkers? Since substantial parts of the 
original items are preserved, raw material utili-
sation and technological details can be examined 
�D�Q�G���U�H�F�R�Q�V�W�U�X�F�W�H�G�����7�K�L�V���S�D�S�H�U���W�D�N�H�V���D�G�Y�D�Q�W�D�J�H���R�I��
this and moves beyond a typological approach to 
�H�[�S�O�R�U�H���W�K�H���R�U�L�J�L�Q���R�I���W�K�H���V�L�Q�N�H�U�V���D�Q�G���W�K�H���T�X�H�V�W�L�R�Q��
�R�I���Z�K�R���P�D�G�H���W�K�H�P����

�7�K�H���D�L�P���R�I���W�K�H���S�U�H�V�H�Q�W���S�D�S�H�U���L�V���W�Z�R�I�R�O�G�����2�X�U��
�¿�U�V�W���R�E�M�H�F�W�L�Y�H���L�V���W�R���L�Q�Y�H�V�W�L�J�D�W�H���W�K�H���P�D�N�L�Q�J���R�I���W�K�H��
wheel-shaped sinkers, by combining archaeo-
logical analysis and experimental replication, in 
collaboration with present-day birch bark craft-
�H�U�V���� �:�R�R�G�� �D�Q�G�� �S�O�D�Q�W�� �P�D�W�H�U�L�D�O�� �U�D�U�H�O�\�� �V�X�U�Y�L�Y�H�� �L�Q��
the archaeological record, and our knowledge of 
�K�R�Z���S�O�D�Q�W���¿�E�U�H�V���Z�H�U�H���J�D�W�K�H�U�H�G�����W�U�H�D�W�H�G�����D�Q�G���X�W�L-
lised during these periods is limited and largely 
�X�Q�H�[�S�O�R�U�H�G�� ���+�X�U�F�R�P�E�H�� �������������� �%�\�� �X�Q�G�H�U�W�D�N�L�Q�J��
actualistic experiments, employing the chaîne 
opératoire�� ���&�2���� �D�S�S�U�R�D�F�K�� ���/�H�P�R�Q�Q�L�H�U�� ������������
and focusing systematically on the initial steps 
involved in making a sinker, in particular the 
�X�V�H���R�I���Z�H�D�Y�L�Q�J���D�Q�G���S�O�D�L�W�L�Q�J���W�H�F�K�Q�L�T�X�H�V���I�R�U���E�L�U�F�K��
�E�D�U�N�����Z�H���D�L�P���W�R���S�U�R�Y�L�G�H���K�D�Q�G�V���R�Q���D�F�T�X�D�L�Q�W�D�Q�F�H��
of the knowledge and skills involved in making 
�D���Z�K�H�H�O���V�K�D�S�H�G���V�L�Q�N�H�U����

Secondly, we aim to encircle the relationship 
between the individual crafting process and the 
broader craft traditions of which they were a part 
���F�I�����.�O�H�S�S���������������:�R�O�O�D�Q�����������������1�R�W�D�E�O�\�����F�X�O�W�X�U�D�O��
traditions and identity are most often expressed 
in the non-functional aspects of craft, such as 
�G�H�F�R�U�D�W�L�Y�H�� �H�O�H�P�H�Q�W�V���� �(�W�K�Q�R�J�U�D�S�K�L�F�� �F�U�D�I�W�� �V�W�X�G-
ies suggest that devotion to tradition constitutes 
a stabilising element of cultural transmission, 
�Z�K�L�O�H���L�Q�G�L�Y�L�G�X�D�O���F�U�H�D�W�L�Y�L�W�\���D�Q�G���G�L
u�X�V�L�R�Q���D�U�H���S�U�R-
cesses contributing to cultural and technological 

�F�K�D�Q�J�H�� ���.�O�H�S�S�� ������������ �������±���������� �/�H�P�R�Q�Q�L�H�U��
������������ �������±���������� �7�K�H�U�H�I�R�U�H���� �V�W�X�G�L�H�V�� �R�I�� �F�U�D�I�W�L�Q�J��
�W�H�F�K�Q�L�T�X�H�V���D�Q�G���S�U�R�F�H�V�V�H�V���D�U�H���X�V�H�I�X�O���D�S�S�U�R�D�F�K�H�V��
for archaeologists to situate craft traditions in 
�Z�L�G�H�U�� �F�X�O�W�X�U�D�O���K�L�V�W�R�U�L�F�D�O�� �F�R�Q�W�H�[�W�V���� �:�H�� �X�V�H�� �V�X�F�K��
a framework to attempt to encircle the origins 
of the central Scandinavian wheel-shaped sink-
�H�U�� �W�U�D�G�L�W�L�R�Q���� �2�W�K�H�U�� �H�[�W�U�D�R�U�G�L�Q�D�U�\�� �¿�Q�G�V�� �R�I�� �Z�H�O�O��
preserved wooden artefacts from these periods, 
found in snow patches on melting glaciers, are 
�S�U�L�P�D�U�L�O�\���U�H�O�D�W�H�G���W�R���K�X�Q�W�L�Q�J���D�Q�G���W�U�D�Q�V�S�R�U�W�����3�L�O�¡���H�W��
�D�O�������������������7�K�H���Z�K�H�H�O���V�K�D�S�H�G���V�L�Q�N�H�U�V���J�L�Y�H���X�Q�L�T�X�H��
evidence of everyday subsistence practices and 
�W�H�F�K�Q�R�O�R�J�L�H�V�� �U�H�O�D�W�H�G�� �W�R�� �I�U�H�V�K�Z�D�W�H�U�� �¿�V�K�L�Q�J�� �D�Q�G��
�L�Q�G�L�F�D�W�H���W�K�D�W���D���Q�R�Y�H�O���¿�V�K�L�Q�J���W�H�F�K�Q�L�T�X�H���±���L�Q�Y�R�O�Y-
�L�Q�J�� �D�� �S�D�U�W�L�F�X�O�D�U�� �W�\�S�H�� �R�I�� �J�L�O�O�� �R�U�� �V�H�L�Q�H�� �Q�H�W�� �±�� �Z�D�V��
�L�Q�W�U�R�G�X�F�H�G���D�W���W�K�H���E�H�J�L�Q�Q�L�Q�J���R�I���W�K�H���9�L�N�L�Q�J���$�J�H��

DEFINITION, GEOGRAPHICAL DISTRIBUTION, 
AND RADIOCARBON DATING OF THE WHEEL�
SHAPED SINKERS

�1�H�W�� �¿�V�K�L�Q�J�� �L�V�� �D�Q�� �D�Q�F�L�H�Q�W�� �W�H�F�K�Q�L�T�X�H���� �D�Q�G�� �V�L�Q�N-
�H�U�V���� �X�W�L�O�L�V�H�G�� �I�R�U�� �E�R�W�K�� �Q�H�W�� �D�Q�G�� �O�L�Q�H�� �¿�V�K�L�Q�J���� �D�U�H��
�I�X�Q�G�D�P�H�Q�W�D�O�� �F�R�P�S�R�Q�H�Q�W�V�� �R�I�� �F�R�P�S�R�V�L�W�H�� �¿�V�K-
ing gear with a wide geographic and temporal 
�G�L�V�W�U�L�E�X�W�L�R�Q�����,�Q���(�X�U�R�S�H�����W�K�H���R�O�G�H�V�W���J�L�O�O�Q�H�W���V�R���I�D�U��
�G�L�V�F�R�Y�H�U�H�G���L�V���I�U�R�P���$�Q�W�U�H�D���L�Q���.�D�U�H�O�L�D���D�Q�G���U�D�G�L�R-
�F�D�U�E�R�Q���G�D�W�H�G���W�R���E�H�I�R�U�H�������������%�&�����&�D�U�S�H�O�D�Q��������������
�0�L�H�W�W�L�Q�H�Q���H�W���D�O�������������������6�L�Q�N�H�U�V���D�U�H���N�Q�R�Z�Q���I�U�R�P��
the Mesolithic and Neolithic up to recent times 
and occur in various archaeological contexts, 
such as dwellings and harbours, in the coastal as 
well as the interior regions of Scandinavia and 
�W�K�H���%�D�O�W�L�F�V�����,�Q�G�U�H�N�R���������������%�H�U�J�V�Y�L�N���������������������±
�������������������%�•�U�]�L�¼�ã���������������3�L�O�L�þ�L�D�X�V�N�D�V���H�W���D�O����������������
���������������7�K�H�\���D�U�H���R�I�W�H�Q���G�L�V�F�R�Y�H�U�H�G���L�Q���W�K�H���V�H�D���D�Q�G��
�R�Q���O�D�N�H���À�R�R�U�V�����Z�K�H�U�H���W�K�H�\���Z�H�U�H���D�F�F�L�G�H�Q�W�D�O�O�\���O�R�V�W��
�G�X�U�L�Q�J���¿�V�K�L�Q�J����

�)�U�R�P�� �D�U�F�K�D�H�R�O�R�J�L�F�D�O�� �F�R�Q�W�H�[�W�V���� �W�K�H�� �P�R�V�W�� �F�R�P-
mon type is a simple stone sinker, made by creat-
ing one or two pierced holes or engraved lines/
�Q�R�W�F�K�H�V���I�R�U���I�D�V�W�H�Q�L�Q�J�� �W�K�H���Q�H�W���� �)�X�Q�F�W�L�R�Q�D�O���V�L�Q�N�H�U�V��
�Y�D�U�\���L�Q���V�L�]�H���D�Q�G���Z�H�L�J�K�W���I�U�R�P���V�P�D�O�O���S�H�E�E�O�H�V���X�V�H�G��
�I�R�U�� �¿�V�K�L�Q�J�� �Z�L�W�K�� �K�R�R�N�� �D�Q�G�� �O�L�Q�H�� ���%�H�U�J�V�Y�L�N�� ��������������
�W�R���P�H�G�L�X�P���V�L�]�H�G���F�R�E�E�O�H�V���X�V�H�G���I�R�U���Z�H�L�J�K�L�Q�J���G�R�Z�Q��
the net and holding it taut, to large rocks or as-
�V�H�P�E�O�D�J�H�V���I�X�Q�F�W�L�R�Q�L�Q�J���D�V���D�Q�F�K�R�U�V�����$�V���V�W�U�D�\���¿�Q�G�V����
sinkers are usually made of heavy, inorganic ma-
�W�H�U�L�D�O�V�� ���V�W�R�Q�H���� �P�H�W�D�O�V���� �R�U�� �F�O�D�\���� �D�Q�G�� �D�U�H�� �J�H�Q�H�U�D�O�O�\��
�G�L
v�F�X�O�W���W�R���G�D�W�H���Z�K�H�Q���I�R�X�Q�G���R�X�W�V�L�G�H���D���V�W�U�D�W�L�J�U�D�S�K�L�F��
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�F�R�Q�W�H�[�W���� �P�D�U�L�Q�H�� �R�U�� �O�D�F�X�V�W�U�L�Q�H�� ���,�Q�G�U�H�N�R�� ������������
�%�U�R�D�G�E�H�Q�W�� ������������ �������±������ �/�D�Q�Q�H�U�E�U�R�� ������������ �����±������
�%�D�Q�J���$�Q�G�H�U�V�H�Q���������������6�W�H�Q�H���H�W���D�O�����������������������������,�Q��
some cases, the stone sinkers are made in combi-
nation with organic materials, such as skin, wood, 
�R�U���E�D�U�N�����D�Q�G���F�D�Q���E�H���G�L�U�H�F�W�O�\���G�D�W�H�G�����)�R�U���H�[�D�P�S�O�H����
pebbles placed in a bark container were in use in 
South Norway from the Late Middle Ages until 
recently, and in historical times, various materi-
�D�O�V���Z�H�U�H���X�V�H�G���D�V���Z�H�L�J�K�W�V���R�Q���¿�V�K�L�Q�J���Q�H�W�V�����6�L�U�H�O�L�X�V��
�������������������������������������������������������+�H�V�W�K�D�J�H�Q���	���.�O�H�L�Y�H�Q��
�����������������±�����������6�H�Y�H�U�L�Q�V�H�Q���������������������������+�R�Z�H�Y�H�U����
the wheel-shaped net sinkers stand out in a central 
�6�F�D�Q�G�L�Q�D�Y�L�D�Q���F�R�Q�W�H�[�W��

De�nitions

�1�L�L�O�R�� �9�D�O�R�Q�H�Q�� �������������� �������±�������� �Z�D�V�� �W�K�H�� �¿�U�V�W�� �W�R��
study the wheel-shaped sinkers with centre 
�V�W�R�Q�H�V���L�Q���G�H�W�D�L�O�����V�H�H���K�R�Z�H�Y�H�U���D�O�V�R���6�L�U�H�O�L�X�V��������������
�����������������������+�H���G�H�Q�R�W�H�G���W�K�H�P��sompa-sinkers1 and 
�G�L�Y�L�G�H�V���W�K�H�P���L�Q���W�Z�R���P�D�L�Q���W�\�S�H�V�����)�L�J�������������7�K�H���W�Z�R��
�W�\�S�H�V���K�D�Y�H���������D���V�W�R�Q�H���L�Q���W�K�H���F�H�Q�W�U�H�����������D���Z�R�R�G�H�Q��
hoop of pliable twigs surrounding the stone, and 
�������F�U�R�V�V�L�Q�J���V�W�U�L�S�V���P�D�G�H���R�I���E�D�U�N���¿�E�U�H�V���W�K�D�W���¿�[���W�K�H��
�V�L�Q�N�H�U����

�7�\�S�H���������)�L�J�����������K�D�V���D���V�W�R�Q�H���L�Q�V�H�U�W�H�G���L�Q���D���K�R�R�S��
made of twigs held in place by a cross made of 
�E�U�R�D�G�� �V�W�U�L�S�V�� �R�I�� �E�L�U�F�K�� �E�D�U�N���� �9�D�O�R�Q�H�Q�� �N�Q�H�Z�� �W�K�L�V��
�W�\�S�H���I�U�R�P���W�K�H���Q�R�U�W�K���H�D�V�W�H�U�Q���S�D�U�W���R�I���W�K�H���%�R�W�K�Q�L�D�Q��
�%�D�\�����Z�K�H�U�H���W�K�H�\���Z�H�U�H���X�W�L�O�L�V�H�G���D�V���V�L�Q�N�H�U�V���R�Q���V�H�L�Q�H��
nets and salmon gillnets until relatively recently 
���H���J������ �)�L�Q�Q�D���¿�� ���������D������ �/�D�W�H�U���� �V�L�P�L�O�D�U�� �¿�Q�G�V�� �K�D�Y�H��
been discovered in archaeological context across 
�6�F�D�Q�G�L�Q�D�Y�L�D�� �D�Q�G�� �W�K�H�� �%�D�O�W�L�F�V���� �V�X�F�K�� �D�V�� �+�H�G�H�E�\����
Novgorod and Vefsen in Northern Norway 
���5�\�E�L�Q�D�����������������������������������6�F�K�L�H�W�]�H�O���������������������±������
�:�D�P�P�H�U�������������������±��������

�9�D�O�R�Q�H�Q�¶�V���7�\�S�H���������)�L�J�����������K�D�Y�H���D���F�H�Q�W�U�H���V�W�R�Q�H��
fastened to the hoop of twigs with thinner, plait-
�H�G���E�L�U�F�K���E�D�U�N���V�W�U�L�S�V�����7�K�H�\���D�U�H���V�R�P�H�Z�K�D�W���V�P�D�O�O�H�U��
�W�K�D�Q���7�\�S�H���������F�R�P�P�R�Q�O�\���Z�L�W�K���D���G�L�D�P�H�W�H�U���R�I�������±������
�F�P�����7�Z�R���R�I���W�K�H���V�L�Q�N�H�U�V���G�H�S�L�F�W�H�G���E�\���9�D�O�R�Q�H�Q�����V�H�H��
�)�L�J���� ������ �D�U�H�� �P�D�G�H�� �Z�L�W�K�� �D�� �G�R�X�E�O�H�� �K�R�R�S�� �R�I�� �W�Z�L�J�V����
This is also known from central Scandinavia but 
�V�H�H�P�V���W�R���E�H���X�Q�F�R�P�P�R�Q�����2�Q�H���R�I���W�K�H���D�U�F�K�D�H�R�O�R�J�L-
�F�D�O���¿�Q�G�V���I�U�R�P���/�D�N�H���7�H�V�V�H���K�D�V���D���G�R�X�E�O�H���K�R�R�S�����,�Q��
�H�Y�H�U�\�� �R�W�K�H�U�� �D�V�S�H�F�W���� �9�D�O�R�Q�H�Q�¶�V�� �7�\�S�H�� ���� �D�U�H�� �P�R�U-
phologically identical to the sinkers found in 
�&�H�Q�W�U�D�O���1�R�U�Z�D�\��

�)�L�J�X�U�H���������6�R�P�S�D���V�L�Q�N�H�U�V���R�I���9�D�O�R�Q�H�Q�C�V���7�\�S�H���������W�R�S�����D�Q�G���W�\�S�H�������D�W���E�R�W�W�R�P�����7�\�S�H�������F�O�R�V�H�O�\���U�H�V�H�P�E�O�H�V���W�K�H��
�V�L�Q�N�H�U�V���I�R�X�Q�G���L�Q���W�K�H���&�H�Q�W�U�D�O���6�F�D�Q�G�L�Q�D�Y�L�D�Q���L�Q�W�H�U�L�R�U�����,�O�O�����9�D�O�R�Q�H�Q���������������$�E�E�������������D�Q�G����������
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Geographical distribution and �nd contexts in 
interior Scandinavia

�9�D�O�R�Q�H�Q���������������������������G�H�V�F�U�L�E�H�V���7�\�S�H�������E�D�V�H�G���R�Q��
�D�U�F�K�D�H�R�O�R�J�L�F�D�O�� �¿�Q�G�V�� �I�U�R�P�� �.�D�U�H�O�L�D���� �)�L�Q�O�D�Q�G�� �D�Q�G��
�(�V�W�R�Q�L�D�����F�I�����6�L�U�H�O�L�X�V�������������������������%�M�|�U�N�T�X�L�V�W��������������
�������� �V�H�H�� �D�O�V�R�� �H���J������ �)�L�Q�Q�D���¿�� ���������E������ �3�L�O�L�þ�L�D�X�V�N�D�V��
�H�W�� �D�O���� �������������� ���������� �U�H�F�H�Q�W�O�\�� �S�X�E�O�L�V�K�H�G�� �D�� �V�L�P�L�O�D�U��
�Z�K�H�H�O���V�K�D�S�H�G�� �V�L�Q�N�H�U�� �I�U�R�P�� �W�K�H�� �ä�H�L�P�H�Q�D�� �5�L�Y�H�U��
�L�Q�� �(�D�V�W�� �/�L�W�K�X�D�Q�L�D�� �D�Q�G�� �G�D�W�H�G�� �L�W�� �W�R�� �F���� ���������� �$�'����
�+�R�Z�H�Y�H�U���� �L�Q�� �F�H�Q�W�U�D�O�� �6�F�D�Q�G�L�Q�D�Y�L�D���� �W�K�H�� �G�L�V�W�U�L�E�X-
tion of wheel-shaped sinkers is geographically 
restricted, and they occur only as archaeological 
�¿�Q�G�V�� �I�U�R�P�� �O�D�N�H�� �E�H�G�V���� �7�K�H�� �V�L�Q�N�H�U�V�� �D�U�H�� �I�R�X�Q�G�� �D�W��
�V�L�W�H�V���V�L�W�X�D�W�H�G���D�S�S�U�R�[�����������±���������P���D�E�R�Y�H���S�U�H�V�H�Q�W��
sea level, and distributed within the southern, 
�P�L�G�G�O�H�� �D�Q�G�� �Q�R�U�W�K�H�U�Q�� �E�R�U�H�D�O�� �I�R�U�H�V�W�� �]�R�Q�H�V�� ���)�L�J����
�������� �7�K�L�V�� �L�V�� �D�� �U�H�J�L�R�Q�� �Z�K�L�F�K�� �L�V�� �U�H�O�D�W�L�Y�H�O�\�� �À�D�W�� �R�Q��
the Swedish side, with partly navigable water-
�F�R�X�U�V�H�V�� �W�K�D�W�� �À�R�Z�� �H�D�V�W�Z�D�U�G�� �I�U�R�P�� �W�K�H�� �6�Z�H�G�L�V�K��
�1�R�U�Z�H�J�L�D�Q�� �E�R�U�G�H�U�� �W�R�� �W�K�H�� �*�X�O�I�� �R�I�� �%�R�W�K�Q�L�D���� �7�K�H��
Norwegian side is characterised by a hillier 
landscape with watercourses draining towards 
�W�K�H�� �6�N�D�J�H�U�U�D�N�� �6�H�D���� �7�K�H�� �Q�R�U�W�K�H�U�Q�P�R�V�W�� �V�L�Q�N�H�U�V��
�D�U�H�� �I�R�X�Q�G�� �L�Q�� �O�D�N�H�V�� �Z�L�W�K�� �D�Q�� �R�X�W�À�R�Z�� �W�R�Z�D�U�G�V�� �W�K�H��
�$�W�O�D�Q�W�L�F���F�R�D�V�W��

At present, wheel shaped net sinkers of 
�9�D�O�R�Q�H�Q�C�V���7�\�S�H�������D�U�H���G�R�F�X�P�H�Q�W�H�G���I�U�R�P���¿�Y�H���G�L�I-
�I�H�U�H�Q�W���O�D�N�H�V���L�Q���6�R�X�W�K���1�R�U�Z�D�\�����Q� �����������7�K�H���V�L�Q�N-
�H�U�V���K�D�Y�H���E�H�H�Q���G�L�V�F�R�Y�H�U�H�G���R�Q���W�K�H���G�U�H�G�J�H�G���À�R�R�U���R�I��
these lakes, which are all regulated due to hy-
�G�U�R�H�O�H�F�W�U�L�F���S�R�Z�H�U���S�U�R�G�X�F�W�L�R�Q�����0�R�V�W���V�L�Q�N�H�U�V���K�D�Y�H��
been found accidentally by non-archaeologists 
and delivered to museums since the hydropower 
�S�U�R�G�X�F�W�L�R�Q���F�R�P�P�H�Q�F�H�G���L�Q���W�K�H���H�D�U�O�\�������W�K���F�H�Q�W�X�U�\��
���+�D�J�H�Q���������������(�N�Q� �V���������������:�D�P�P�H�U����������������

�3�D�U�D�O�O�H�O�� �¿�Q�G�V�� �L�Q�� �6�F�D�Q�G�L�Q�D�Y�L�D�� �K�D�Y�H�� �E�H�H�Q�� �G�H-
�V�F�U�L�E�H�G���E�U�L�H�À�\���L�Q���W�K�H���O�L�W�H�U�D�W�X�U�H�����%�M�|�U�N�T�X�L�V�W����������������
�E�X�W���Q�R�W���V�W�X�G�L�H�G���L�Q���G�H�W�D�L�O�����$�V���I�D�U���D�V���S�R�V�V�L�E�O�H�����Z�H��
have included the information of Valonen`s Type 
�����¿�Q�G�V���I�U�R�P���6�Z�H�G�H�Q�����Q� �������)�L�J�����������7�D�E�O�H�����������$�O�O��
specimens have been reported from the mid-
Swedish county of Jämtland, in lakes lying in, 
or in the vicinity of, the mountainous and for-
�H�V�W�H�G���U�H�J�L�R�Q���D�O�R�Q�J���W�K�H���Q�D�W�L�R�Q�D�O���E�R�U�G�H�U�����9�D�O�R�Q�H�Q�¶�V��
type 1 sinkers, however, have been found further 
�V�R�X�W�K�����L�Q���W�K�H���F�R�X�Q�W�\���R�I���'�D�O�D�U�Q�D�����+�H�Q�F�H�����W�K�H���G�L�V-
�W�U�L�E�X�W�L�R�Q���R�I���W�\�S�H�������L�V���V�L�P�L�O�D�U���R�Q���W�K�H���6�Z�H�G�L�V�K���D�Q�G��
�1�R�U�Z�H�J�L�D�Q���V�L�G�H���R�I�� �W�K�H���E�R�U�G�H�U�����7�K�H���R�Q�O�\�� �N�Q�R�Z�Q��
specimen from Northern Norway, mentioned 
�H�D�U�O�L�H�U�����L�V���R�I���9�D�O�R�Q�H�Q�V���W�\�S�H��������

Radiocarbon dating

�7�K�H�� �R�X�W�H�U�� �E�D�U�N�� ���S�K�H�O�O�H�P�� �O�D�\�H�U���� �R�I�� �E�L�U�F�K�� ���O�L�N�H�O�\��
�%�H�W�X�O�D�� �S�X�E�H�V�F�H�Q�V���� �I�U�R�P�� ������ �R�X�W�� �R�I�� ������ �������� �S�H�U��
�F�H�Q�W���� �Z�K�H�H�O���V�K�D�S�H�G�� �Q�H�W�� �V�L�Q�N�H�U�V�� �K�D�V�� �E�H�H�Q�� �U�D�G�L�R-
�F�D�U�E�R�Q���G�D�W�H�G�����7�K�H���G�D�W�H�G���P�D�W�H�U�L�D�O���F�R�P�S�U�L�V�H�V���W�K�L�Q��
layers of dead cork tissue, formed during the 
�W�U�H�H�V�¶�� �O�L�I�H�W�L�P�H�� ���(�Y�H�U�W�� ������������ ���������� �.�O�•�J�O�� �	�� �'�L��
�3�L�H�W�U�R���������������� �&�R�Q�V�H�T�X�H�Q�W�O�\���� �W�K�H���G�D�W�H�V���U�H�S�U�H�V�H�Q�W��
the tree’s lifespan, not necessarily the moment 
�W�K�H���V�L�Q�N�H�U���Z�D�V���F�U�D�I�W�H�G�����+�R�Z�H�Y�H�U�����V�L�Q�F�H���W�K�H���¿�E�U�H�V��
are normally used shortly after harvesting, the 
�S�U�R�E�O�H�P���R�I���³�R�O�G���Z�R�R�G�´���L�V���S�U�H�V�X�P�D�E�O�\���U�H�O�D�W�L�Y�H�O�\��
limited, and it is unlikely that the C14 results 
predate the production of the sinkers by more 
�W�K�D�Q�� �D�� �I�H�Z�� �G�H�F�D�G�H�V���� �%�L�U�F�K�� �L�V�� �V�K�R�U�W���O�L�Y�H�G���� �D�Q�G��
most trees of �%�H�W�X�O�D�� �S�X�E�H�V�F�H�Q�V��grow less than 
���������\�H�D�U�V�����:�H�K�E�H�U�J���H�W���D�O�������������������:�K�H�Q���W�K�H���W�U�H�H�V��
grow old, the bark becomes deeply furrowed and 
�F�U�D�F�N�V�� �L�U�U�H�J�X�O�D�U�O�\�� �Z�K�H�Q�� �K�D�U�Y�H�V�W�H�G���� �7�K�L�V�� �P�D�N�H�V��
�L�W�� �O�H�V�V�� �V�X�L�W�D�E�O�H�� �I�R�U�� �F�U�D�I�W�Z�R�U�N�� �D�Q�G�� �Z�H�D�Y�L�Q�J���� �7�K�H��
bark used for the net sinkers is most likely from 
�U�H�O�D�W�L�Y�H�O�\���\�R�X�Q�J���W�U�H�H�V����

The ten radiocarbon-dated items of Valonens 
�W�\�S�H�������D�U�H���G�L�V�W�U�L�E�X�W�H�G���H�Y�H�Q�O�\���E�H�W�Z�H�H�Q���F�������������D�Q�G��
���������� �F�D�O�$�'�� ���)�L�J���� �������� �6�H�Y�H�U�D�O�� �V�L�Q�N�H�U�V�� �I�U�R�P�� �W�K�H��
�O�D�N�H�V�� �7�H�V�V�H�� �D�Q�G�� �6�H�O�E�X�V�M�¡�H�Q���� �U�H�V�S�H�F�W�L�Y�H�O�\���� �K�D�Y�H��
�E�H�H�Q�� �G�D�W�H�G���� �,�Q�� �E�R�W�K�� �F�D�V�H�V���� �W�K�H�U�H�� �L�V�� �D�� �V�L�J�Q�L�¿�F�D�Q�W��
�W�L�P�H�� �V�S�D�Q�� �E�H�W�Z�H�H�Q�� �V�L�Q�N�H�U�V�� �I�U�R�P�� �W�K�H�� �V�D�P�H�� �O�D�N�H����
This suggests that the making and use of wheel-
shaped sinkers represent a continuous tradition. 
�7�K�H�V�H�� �G�D�W�H�V���� �Z�L�W�K�� �D�� �O�R�Z�� �L�Q�K�H�U�H�Q�W�� �D�J�H�� �R
u�V�H�W���� �D�U�H��
well suited for statistical modelling by using the 
�%�R�X�Q�G�D�U�\ function in the radiocarbon calibration 
�S�U�R�J�U�D�P���2�[�&�D�O�����%�D�\�O�L�V�V���H�W���D�O�������������������������F�I�����%�U�R�Q�N��
�5�D�P�V�H�\���������������5�H�L�P�H�U���H�W���D�O�������������������E�D�V�H�G���R�Q���W�K�H��
assumption that we have succeeded to randomly 
�D�Q�D�O�\�V�H�� �V�D�P�S�O�H�V�� �I�U�R�P�� �D�� �X�Q�L�I�R�U�P�� �W�U�D�G�L�W�L�R�Q�� ���F�I����
�%�X�F�N�� �H�W���D�O���� �������������� �6�X�F�K�� �D�� �P�R�G�H�O�� �S�R�L�Q�W�V�� �W�R�Z�D�U�G�V��
a start of this tradition around the onset of the 
�9�L�N�L�Q�J���$�J�H�� ���������±�������� �F�D�O�$�'������ �Z�K�L�O�H�� �L�W�� �L�V�� �O�L�N�H�O�\��
that the production of wheel-shaped sinkers end-
ed in the middle of the Swedish and Norwegian 
�0�L�G�G�O�H���$�J�H�V�����$�'�����������±�������������)�L�J����������

METHOD: EXPERIMENTAL REPLICATION AND 
THE CHAÎNE OPÉRATOIRE 

�:�H�� �K�D�Y�H�� �V�K�R�Z�Q�� �W�K�D�W�� �W�K�H�� �Z�K�H�H�O���V�K�D�S�H�G�� �V�L�Q�N�H�U�V��
from the interior of Central Norway are mor-
�S�K�R�O�R�J�L�F�D�O�O�\���V�L�P�L�O�D�U���W�R���W�K�H���V�L�Q�N�H�U�V���I�U�R�P���(�D�V�W�H�U�Q��



����

�)�L�J�X�U�H���������&�D�O�L�E�U�D�W�L�R�Q���P�R�G�H�O���R�I���G�D�W�H�G��
wheel shaped net sinkers from inte-
�U�L�R�U���U�H�J�L�R�Q�V���R�I���&�H�Q�W�U�D�O���6�F�D�Q�G�L�Q�D�Y�L�D����
�/�L�J�K�W���J�U�H�\���F�X�U�Y�H�V���G�L�V�S�O�D�\���X�Q�P�R�G�H�O�O�H�G��
�F�D�O�L�E�U�D�W�L�R�Q�� �F�X�U�Y�H�V���� �Z�K�L�O�H�� �P�R�G�H�O�O�H�G��
curves are displayed in grey curves. 
�7�K�H�� �V�W�D�U�W�� �R�I�� �W�K�H�� �S�U�R�G�X�F�W�L�R�Q�� �L�V�� �G�D�W�H�G��
�W�R�� �$�'�� �������±�������� �����1�����$�'�� �������±��������
�����1�����Z�K�L�O�H���W�K�H���S�U�R�G�X�F�W�L�R�Q���P�R�V�W���O�L�N�H�O�\��
�H�Q�G�H�G���$�'�����������±���������������1�����$�'�����������±
�����������F�D�O���������1����

Lake County Country
No. of 
�À�Q�G�V

Context �0�X�V�H�X�P���1�R Reference

Tesse Innlandet Norway 57 Open forest/
mountain, c. 850 
m.a.s.l.

C59636, C29405, C29406, 
C29614, C58794–6, C56056, 
C32763, C60749, C61146, 
C61147, C61148, C61149, 
C58948, C60750, SJF.05297–
9, SJF.02099–100, SJF.03834, 
and three unmarked specimens 
on exhibition at Norwegian 
mountain museum

Unimus 2022; 
Wammer 2016

Storsjøen Innlandet Norway 1 Forest and farmland, – 0.27

Strondafjorden Innlandet Norway 1 Forest and farmland, 0.11 4.23
Selbusjøen Trøndelag Norway 2 Forest and farmland, 

c. 160 m.a.s.l.
T28050 Unimus 2022

Samsjøen Trøndelag Norway 1 Open forest/moun-
tain, c. 480 m.a.s.l.

T17199 Unimus 2022; 
Wammer 2017

Locknesjöen Jämtland Sweden 1 Farmland area, 328 
m.a.s.l.

JLM13306 Björkquist 1932: 
96; Wammer 2016

Torrön Jämtland Sweden 1 Forest, 417 m.a.s.l. JLM22370 Wammer 2016
Mellan-
svartsjön

Jämtland Sweden 1 Forest, 443 m.a.s.l. JLM29767 Wammer 2016

Lake
(unknown)

Jämtland Sweden 1 Not known Unmarked specimen Wammer 2016

Total   66    

�7�D�E�O�H�������� �)�L�Q�G�V���R�I���Z�K�H�H�O���V�K�D�S�H�G���Q�H�W���V�L�Q�N�H�U�V���R�I���9�D�O�R�Q�H�Q�C�V���7�\�S�H�������I�U�R�P���1�R�U�Z�D�\���D�Q�G���6�Z�H�G�H�Q�����$�O�O���Z�L�W�K��
�F�R�Q�W�H�[�W���L�Q�I�R�U�P�D�W�L�R�Q���D�U�H���U�H�S�R�U�W�H�G���W�R���K�D�Y�H���E�H�H�Q���I�R�X�Q�G���R�Q���O�D�N�H���E�H�G�V��



����

�(�X�U�R�S�H���� �D�Q�G�� �L�Q�� �W�K�H�� �I�R�O�O�R�Z�L�Q�J���� �Z�H�� �H�[�D�P�L�Q�H�� �W�K�H��
technological details and how they were craft-
�H�G�����:�H���K�D�Y�H���L�Q�Y�H�V�W�L�J�D�W�H�G���W�K�H���F�U�D�I�W�L�Q�J���R�I���Z�K�H�H�O��
shaped net sinkers through experimental rep-
lication, in collaboration with a local farmer/
�¿�V�K�H�U�P�D�Q�� �I�U�R�P�� �/�R�P�� �P�X�Q�L�F�L�S�D�O�L�W�\���� �7�R�U�V�W�H�L�Q��
�%�M�¡�U�J�H�Q�����D�Q�G���E�D�V�N�H�W���P�D�N�H�U���(�O�O�H�Q���0�H�W�W�H���1�L�H�O�V�H�Q��
���1�L�H�O�V�H�Q�� �	�� �:�D�P�P�H�U�� �������������� �)�R�O�O�R�Z�L�Q�J�� �2�¶�1�H�L�O��
�	�� �2�¶�6�X�O�O�L�Y�D�Q�� �������������� ���������� �H�[�S�H�U�L�P�H�Q�W�D�O�� �D�U�F�K�D�H-
ology is here understood as the reconstruction of 
technologies based on archaeological evidence, 
�Z�K�L�F�K�� �V�X�E�V�H�T�X�H�Q�W�O�\�� �F�D�Q�� �S�U�R�Y�L�G�H�� �X�V�H�I�X�O�� �D�Q�D�O�R-
�J�L�H�V�� �I�R�U�� �L�Q�W�H�U�S�U�H�W�L�Q�J�� �W�K�H�� �D�U�F�K�D�H�R�O�R�J�L�F�D�O�� �U�H�F�R�U�G����
An archaeological investigation of technical 
choices often relies on production debris among 
�D�U�F�K�D�H�R�O�R�J�L�F�D�O���U�H�P�D�L�Q�V���W�R���L�G�H�Q�W�L�I�\���W�H�F�K�Q�L�T�X�H�����I�R�U��
�H�[�D�P�S�O�H���+�D�U�U�L�V�������������������������E�X�W���L�Q���W�K�H���F�D�V�H���R�I���W�K�H��
�Z�K�H�H�O���V�K�D�S�H�G���V�L�Q�N�H�U�V�����Z�H���R�Q�O�\���K�D�Y�H���W�K�H���¿�Q�L�V�K�H�G��
�L�W�H�P�V���D�Y�D�L�O�D�E�O�H���I�R�U���V�W�X�G�\��

Since we as archaeologists lack experience 
�D�Q�G���K�D�Q�G�V���R�Q���N�Q�R�Z�O�H�G�J�H���R�I�� �W�K�H���X�V�H���R�I�� �S�O�D�Q�W���¿-
�E�U�H�V�� ���F�I���� �+�X�U�F�R�P�E�H�� ������������ �������������� �D�Q�G�� �W�K�H�U�H�� �L�V��
no direct connection with craft traditions that 
exist in Norway today, experimental replication 
in collaboration with present-day crafters may 
provide useful practical parameters and insights, 
enabling us make interpretations based directly 
�R�Q���W�K�H���D�U�F�K�D�H�R�O�R�J�L�F�D�O���U�H�P�D�L�Q�V�����7�K�H���U�R�O�H���R�I���V�S�H-
cialised crafters is underestimated in archaeo-
logical research and experimental archaeology 
���.�U�L�V�W�R
u�H�U�V�H�Q�� �	�� �6�W�R�O�W�]���� �I�R�U�W�K�F�R�P�L�Q�J���� �V�H�H�� �D�O�V�R��
�*�X�O�G�E�H�U�J�� ������������ �0�R�O�D�Q�G�H�U�� �������������� �(�[�S�H�U�L�H�Q�F�H�G��
crafters possess the skills and know-how in-
�Y�R�O�Y�H�G���L�Q���F�U�D�I�W�L�Q�J���W�H�F�K�Q�L�T�X�H�V�����D�Q�G���P�R�G�H�U�Q���³�P�X�O-
�W�L���P�D�N�H�U�V�´���O�L�N�H���%�M�¡�U�J�H�Q���D
u�R�U�G���D���Y�D�O�X�D�E�O�H���F�R�Q�W�U�L-
bution to a more profound understanding of the 
craft involved in the making of the sinkers and 
�W�K�H���Z�H�D�Y�L�Q�J���S�O�D�L�W�L�Q�J���W�H�F�K�Q�L�T�X�H�V�����:�H���X�V�H���W�K�H���W�H�U�P��
craft to avoid the economic, ahistorical implica-
tions of the word industry and to emphasise the 
skilled, small-scale and socially embedded char-
�D�F�W�H�U���R�I���P�D�N�L�Q�J���Z�K�H�H�O���V�K�D�S�H�G���V�L�Q�N�H�U�V�����3�H�U�V�R�Q�D�O��
observation of the particular and the distillation 
of these experiences into generalised observa-
tions both have their place in the concept of ac-
tualistic�� �H�[�S�H�U�L�P�H�Q�W�D�W�L�R�Q���� �L���H������ �H�[�S�H�U�L�P�H�Q�W�D�O���D�S-
�S�U�R�D�F�K�H�V���D�L�P�L�Q�J���W�R���L�G�H�Q�W�L�I�\���D�Q�G���W�H�V�W���W�H�F�K�Q�L�T�X�H�V��
and materials which would have been available 
�W�R���W�K�H���S�D�V�W���F�U�D�I�W�H�U�V�����2�X�W�U�D�P�����������������$�V���Q�R�W�H�G���E�\��
�2�X�W�U�D�P�� �������������� �������� �V�X�F�K�� �D�W�W�H�P�S�W�V�� �D�U�H�� �³�E�H�V�W�� �D�G-
�G�U�H�V�V�H�G�� �W�K�U�R�X�J�K�� �J�R�R�G�� �F�R�O�O�D�E�R�U�D�W�L�R�Q�V�� �E�H�W�Z�H�H�Q��

�F�U�D�I�W�V�S�H�R�S�O�H�� �D�Q�G�� �D�F�D�G�H�P�L�F�V���� �3�H�U�K�D�S�V�� �W�K�H�� �P�R�V�W��
�H	ü�H�F�W�L�Y�H�� �H�[�S�H�U�L�P�H�Q�W�V�� �D�U�H�� �W�K�R�V�H�� �W�K�D�W�� �D�U�H�� �W�R�W�D�O�O�\��
integrated into a larger scheme of academic re-
�V�H�D�U�F�K�� �Z�L�W�K�� �W�K�H�� �H�[�S�H�U�L�P�H�Q�W�D�W�L�R�Q�� �E�H�L�Q�J�� �M�X�V�W�� �R�Q�H��
�R�I�� �W�K�H�� �P�H�W�K�R�G�V�� �E�H�L�Q�J�� �H�P�S�O�R�\�H�G�� �L�Q�� �S�X�U�V�X�L�W�� �R�I�� �D��
�U�H�V�H�D�U�F�K�� �J�R�D�O���� �:�K�H�U�H�� �S�R�V�V�L�E�O�H���� �W�K�H�U�H�� �V�K�R�X�O�G�� �E�H��
�F�O�R�V�H���F�R�O�O�D�E�R�U�D�W�L�R�Q���E�H�W�Z�H�H�Q���G�L	ü�H�U�H�Q�W���V�S�H�F�L�D�O�L�V�W�V��
and those with academic and practical skills�´��
�7�K�L�V���V�W�X�G�\���U�H�S�U�H�V�H�Q�W�V���V�X�F�K���D�Q���D�W�W�H�P�S�W��

�)�X�U�W�K�H�U�P�R�U�H���� �I�R�O�O�R�Z�L�Q�J�� �6�R�I�D�H�U�� �������������� ����������
we regard this alliance between archaeologists 
and crafters as a productive form of cross-craft-
�L�Q�J���� �Z�K�H�U�H�� �G�L
u�H�U�H�Q�W�� �W�\�S�H�V�� �R�I�� �N�Q�R�Z�O�H�G�J�H�� �±�� �H�P-
�E�R�G�L�H�G���� �S�U�D�F�W�L�F�D�O�� �D�Q�G�� �D�F�D�G�H�P�L�F�� �±�� �D�U�H�� �H�[�S�O�R�U�H�G��
�D�Q�G���I�X�V�H�G���W�R���F�R�P�S�O�H�P�H�Q�W���H�D�F�K���R�W�K�H�U�����,�Q���D�U�F�K�D�H�R-
logical technological studies, materiality and hu-
man behaviour are commonly linked using the 
�&�2���D�S�S�U�R�D�F�K�����D���P�H�W�K�R�G���I�R�U���L�Q�Y�H�V�W�L�J�D�W�L�Q�J���W�K�H���R�S-
�H�U�D�W�L�R�Q�D�O�� �V�H�T�X�H�Q�F�H�V�� �X�Q�G�H�U�S�L�Q�Q�L�Q�J�� �W�R�R�O�� �S�U�R�G�X�F-
tion, which provides insight into the prehistoric 
practice and the interrelated tasks involved in 
�D�U�W�H�I�D�F�W�� �F�U�D�I�W�L�Q�J���� �7�K�H�� �V�W�H�S�V�� �L�Q�Y�R�O�Y�H�G�� �L�Q�� �P�D�N�L�Q�J��
�D�� �V�L�Q�N�H�U�� �±�� �¿�Q�G�L�Q�J�� �D�Q�G�� �K�D�U�Y�H�V�W�L�Q�J�� �U�D�Z�� �P�D�W�H�U�L�D�O��
�D�Q�G���W�K�H���Z�D�Y�L�Q�J���S�O�D�L�W�L�Q�J���W�H�F�K�Q�L�T�X�H�V���±���D�O�V�R���H�O�X�F�L-
date the knowledge underlying technical choices 
���/�H�P�R�Q�Q�L�H�U�� ������������ ������������ �/�H�U�R�L���*�R�X�U�K�D�Q�� ������������
�,�Q�J�R�O�G���������������� �8�Q�G�H�U�V�W�D�Q�G�L�Q�J���W�K�H���F�R�P�S�O�H�[�L�W�\���R�I��
knowledge involved is key to unravelling each 
�S�D�U�W�L�F�X�O�D�U���V�W�H�S���R�I�� �W�K�H���V�H�T�X�H�Q�F�H���R�I�� �P�D�N�L�Q�J���� �H�Q�D-
bling an appreciation of the knowledge and skill 
embedded in the steps that the crafter would 
have to master and identifying where individual 
choices can be made with regard to raw materi-
�D�O�V�����:�K�L�O�H���S�U�D�F�W�L�F�D�O���D�W�W�H�P�S�W�V���F�D�Q���L�O�O�X�P�L�Q�D�W�H���W�K�H��
various possibilities inherent in crafting material 
�F�X�O�W�X�U�H�����W�K�H���&�2���D�S�S�U�R�D�F�K���±���G�H�¿�Q�H�G���D�V���³�W�K�H���R�Y�H�U-
all process that leads from a given state of matter 
�W�R���L�W�V���W�U�D�Q�V�I�R�U�P�H�G���V�W�D�W�H�´�����/�H�P�R�Q�Q�L�H�U������������������������
�±���L�V���S�U�R�G�X�F�W�L�Y�H�O�\���H�P�S�O�R�\�H�G���D�V���D�Q���D�F�D�G�H�P�L�F���D�Q�D-
�O�\�W�L�F�D�O���G�H�Y�L�F�H���W�R���J�U�D�V�S���W�K�H���V�H�T�X�H�Q�F�H�G���R�S�H�U�D�W�L�R�Q�V��
of the crafting processes underlying the making 
�R�I���W�K�H���Z�K�H�H�O���V�K�D�S�H�G���V�L�Q�N�H�U�V����

�)�X�U�W�K�H�U�P�R�U�H���� �W�K�H�� �&�2�� �D�S�S�U�R�D�F�K�� �D�V�� �F�X�U�U�H�Q�W�O�\��
used in archaeology is not merely a method for 
investigating the crafting, use and discarding of 
tools, it also comprises a theoretical framework 
emphasising the link between material culture, 
�W�H�F�K�Q�R�O�R�J�\�� �D�Q�G�� �V�R�F�L�H�W�\���� �7�H�F�K�Q�L�T�X�H�V�� �D�U�H�� �S�D�U�W�� �R�I��
�V�R�F�L�D�O�L�V�D�W�L�R�Q���S�U�R�F�H�V�V�H�V�����D�F�T�X�L�U�H�G���L�Q���S�U�D�F�W�L�F�D�O���V�H�W-
tings, learned through imitation and/or improvi-
sation, and thus over time become embodied and 
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�D�X�W�R�P�D�W�L�V�H�G���� �7�K�U�R�X�J�K�� �W�K�H�V�H�� �D�F�W�L�R�Q�V���� �F�R�P�P�X�Q�D�O��
values and traditions are also sustained and 
�W�U�D�Q�V�I�H�U�U�H�G�� �E�H�W�Z�H�H�Q�� �F�R�P�P�X�Q�L�W�\�� �P�H�P�E�H�U�V������ �,�Q��
this perspective, technologies can be considered 
as culturally transmitted, historically formed 
systems of knowledge, and the execution of a 
�F�H�U�W�D�L�Q���W�H�F�K�Q�L�T�X�H���L�V���U�H�O�D�W�H�G���W�R���D���V�H�W���R�I���F�X�O�W�X�U�D�O�O�\��
�V�K�D�U�H�G���L�G�H�D�V���D�Q�G���Q�R�U�P�V�����.�O�H�S�S���������������������±����������
�:�R�O�O�D�Q���������������/�H�P�R�Q�Q�L�H�U�����������������������������7�K�X�V�����I�R-
cusing on the of birch bark weaving and plait-
�L�Q�J�� �W�H�F�K�Q�L�T�X�H�V�� �L�Q�Y�R�O�Y�H�G�� �L�Q�� �P�D�N�L�Q�J�� �W�K�H�� �V�L�Q�N�H�U�V��
enables us to approach the skill of the individual 
crafter as well as the broader tradition of which 
�W�K�H���F�U�D�I�W�H�U���Z�D�V���D���S�D�U�W�����,�Q���W�K�H���I�R�O�O�R�Z�L�Q�J�����Z�H���R�X�W-
�O�L�Q�H���D�Q�G���G�L�V�F�X�V�V���W�K�H���R�S�H�U�D�W�L�R�Q�D�O���V�H�T�X�H�Q�F�H���I�R�U���W�K�H��
crafting of wheel-shaped sinkers with birch bark 
�S�O�D�L�W�L�Q�J��

CRAFTING THE WHEEL�SHAPED SINKERS 

�%�D�V�H�G���R�Q���W�K�H���I�U�D�J�P�H�Q�W�H�G���V�L�Q�N�H�U�V���D�Q�G���%�M�¡�U�J�H�Q�¶�V��
extensive knowledge of, and experience with, 
�R�O�G�H�U�� �F�U�D�I�W�L�Q�J�� �W�H�F�K�Q�L�T�X�H�V�� �D�Q�G�� �Q�D�W�X�U�D�O�� �P�D�W�H�U�L�D�O�V����
the wheel-shaped sinkers were recreated, resem-
�E�O�L�Q�J���D�V���F�O�R�V�H�O�\���D�V���S�R�V�V�L�E�O�H���W�K�H���I�R�U�P�����W�H�F�K�Q�L�T�X�H�V��
and materials observed on the archaeological 
�V�S�H�F�L�P�H�Q�V�� ���F�I���� �2�X�W�U�D�P�� �������������� �%�M�¡�U�J�H�Q���� �E�R�U�Q�� �L�Q��
�������������D�F�T�X�L�U�H�G���V�X�E�V�W�D�Q�W�L�D�O���N�Q�R�Z���K�R�Z���R�I���K�D�U�Y�H�V�W-
ing and crafting with birch bark during child-
hood, when he assisted his grandfather in col-
lecting bark sheets for sealing the roofs of farm 
�E�X�L�O�G�L�Q�J�V�����+�L�V���W�U�D�G�L�W�L�R�Q�D�O���F�U�D�I�W�L�Q�J���V�N�L�O�O�V���D�O�V�R���L�Q-
clude cutting strips from the birch bark sheets 
�I�R�U���Z�H�D�Y�L�Q�J���V�P�D�O�O�����S�O�D�L�W�H�G���E�D�V�N�H�W�V�����%�M�¡�U�J�H�Q���K�D�V��
�E�H�H�Q���¿�V�K�L�Q�J���L�Q���/�D�N�H���7�H�V�V�H���V�L�Q�F�H���W�K�H���D�J�H���R�I�� ��������
�'�X�U�L�Q�J�� �W�K�L�V�� �D�F�W�L�Y�L�W�\���� �K�H�� �G�L�V�F�R�Y�H�U�H�G�� �V�H�Y�H�U�D�O�� �Q�H�W��
sinkers in the lake and became interested in ex-
�S�O�R�U�L�Q�J�� �K�R�Z�� �W�K�H�\�� �Z�H�U�H�� �P�D�G�H���� �6�L�Q�F�H�� �W�K�H�� �E�L�U�F�K��
wrapping and plaiting was fragmented on some 
of the sinkers, he was able to observe how they 
�Z�H�U�H�� �F�R�Q�V�W�U�X�F�W�H�G���� �+�H�� �K�D�G�� �Q�R�� �S�U�L�R�U�� �H�[�S�H�U�L�H�Q�F�H��
with making a hoop from one rod or stick and 
�P�D�G�H���K�L�V���¿�U�V�W���V�L�Q�N�H�U���W�K�U�R�X�J�K���W�U�L�D�O���D�Q�G���H�U�U�R�U�����$�O�O��
the raw materials used in the experimental repli-
�F�D�W�L�R�Q�����1�L�H�O�V�H�Q���	���:�D�P�P�H�U���������������D�Q�G���%�M�¡�U�J�H�Q�¶�V��
�S�U�H�Y�L�R�X�V�� �U�H�F�R�Q�V�W�U�X�F�W�L�R�Q�V�� �±�� �Z�D�W�H�U���U�R�O�O�H�G�� �V�W�R�Q�H�V����
�E�L�U�F�K���E�D�U�N�����%�H�W�X�O�D�����D�Q�G���U�R�G�V���R�U���V�W�L�F�N�V���R�I���Z�L�O�O�R�Z��
��Salix���� �R�U���E�L�U�F�K���±���Z�H�U�H���F�R�O�O�H�F�W�H�G���L�Q���W�K�H���Y�L�F�L�Q�L�W�\��
�R�I�� �/�D�N�H���7�H�V�V�H���� �6�R�P�H�� �R�I�� �W�K�H�� �L�Q�Y�H�V�W�L�J�D�W�H�G�� �K�R�R�S�V��
�I�U�R�P���/�D�N�H���7�H�V�V�H���K�D�Y�H���E�H�H�Q���L�G�H�Q�W�L�¿�H�G���D�V���M�X�Q�L�S�H�U��
��Juniperus communis������ �D�� �F�R�P�P�R�Q�� �V�S�H�F�L�H�V�� �L�Q��
�2�W�W�D�G�D�O�H�Q����

1: Gathering and preparing the birch bark for 
wrapping and weaving

�$�F�F�R�U�G�L�Q�J���W�R���%�M�¡�U�J�H�Q�����W�K�H���E�H�V�W���W�L�P�H���I�R�U���F�R�O�O�H�F�W-
�L�Q�J���E�L�U�F�K���E�D�U�N���L�Q���W�K�L�V���S�D�U�W�L�F�X�O�D�U���D�U�H�D���L�V���P�L�G���-�X�Q�H����
Around this time, the sap content is high, and 
the bark can be easily removed from the trunk 
���V�H�H�� �D�O�V�R�� �9�D�O�R�Q�H�Q�� ������������ ���������� �/�L�Q�G�K�R�O�P�� ��������������
�%�M�¡�U�J�H�Q���K�D�U�Y�H�V�W�V���K�L�V���E�D�U�N���I�U�R�P���E�L�U�F�K���W�U�H�H�V���J�U�R�Z-
�L�Q�J���M�X�V�W���E�H�O�R�Z���W�K�H���I�R�U�H�V�W���E�R�X�Q�G�D�U�\�����)�L�J�������������7�K�H��
�E�D�U�N���V�K�R�X�O�G���E�H���W�D�N�H�Q���I�U�R�P���À�D�Z�O�H�V�V���W�U�X�Q�N�V���R�Q���W�D�O�O����
�V�W�U�D�L�J�K�W���W�U�H�H�V���� �6�X�F�K���W�U�H�H�V���G�R���Q�R�W���J�U�R�Z���L�Q���S�O�D�F�H�V��
�Z�K�H�U�H���W�K�H���I�R�U�H�V�W���L�V���W�R�R���G�H�Q�V�H�����W�K�H�\���J�U�R�Z���E�H�V�W���L�Q��
�P�R�U�H���R�S�H�Q���I�R�U�H�V�W�����7�K�H���W�U�H�H���W�U�X�Q�N���V�K�R�X�O�G���E�H���D�E�R�X�W��
�����Ã�±�������F�P���L�Q���G�L�D�P�H�W�H�U���D�Q�G���Z�L�W�K�R�X�W���E�U�D�Q�F�K�H�V�����7�K�H��
�T�X�D�O�L�W�\���R�I���E�D�U�N���F�D�Q���Y�D�U�\�����D�Q�G���R�Q���V�R�P�H���W�U�X�Q�N�V�����W�K�H��
�E�D�U�N���L�V���W�R�R���F�R�D�U�V�H���W�R���E�H���X�V�H�I�X�O��

�%�D�U�N�� �F�D�Q�� �E�H�� �J�D�W�K�H�U�H�G�� �L�Q�� �V�K�H�H�W�V���� �Z�K�L�F�K�� �D�U�H��
later cut into strips, and can be harvested in all 
�N�L�Q�G�V���R�I���Z�H�D�W�K�H�U�����D�V���O�R�Q�J���D�V���L�W���L�V���Q�R�W���W�R�R���G�U�\�����%�D�U�N��
sheets are best removed using a knife and later 
�F�X�W���L�Q�W�R���V�W�U�L�S�V���Z�L�W�K���W�K�H���S�U�H�I�H�U�U�H�G���Z�L�G�W�K�V�����$�Q�R�W�K�H�U��

�)�L�J�X�U�H�� ������ �7�R�U�V�W�H�L�Q�� �%�M�¡�U�J�H�Q�� �J�D�W�K�H�U�L�Q�J�� �E�L�U�F�K�� �E�D�U�N��
�I�U�R�P���S�O�D�L�Q���W�U�X�Q�N���R�I���%�H�W�X�O�D�����$���D�Q�G���%�������3�U�H�S�D�U�L�Q�J��
�D�� �V�K�H�H�W�� �R�I�� �E�D�U�N�� �D�Q�G�� �F�X�W�W�L�Q�J�� �V�W�U�L�S�V�� ���&������ ���3�K�R�W�R�V����
�(�O�O�H�Q���0�H�W�W�H���1�L�H�O�V�H�Q���D�Q�G���(�O�O�L�Q�J���8�W�Y�L�N���:�D�P�P�H�U����
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way to harvest bark is to remove strips or bands 
�G�L�U�H�F�W�O�\���I�U�R�P���W�K�H���W�U�H�H�����7�R���S�U�H�Y�H�Q�W���À�D�N�H�V���R�I���E�D�U�N��
�I�U�R�P�� �F�X�U�O�L�Q�J���� �W�K�H�\�� �P�X�V�W�� �E�H�� �V�W�R�U�H�G�� �K�R�U�L�]�R�Q�W�D�O�O�\����
sap-side against sap-side, with a weight on top, 
preferably outside and in a shady place, pro-
�W�H�F�W�H�G�� �I�U�R�P�� �U�D�L�Q���� �+�R�Z�H�Y�H�U���� �V�W�U�L�S�V�� �R�I�� �E�L�U�F�K�� �E�D�U�N��
�G�U�\�� �T�X�L�F�N�O�\�� �D�I�W�H�U���E�H�L�Q�J���F�X�W�����7�K�H�\�� �P�X�V�W���E�H���X�V�H�G��
immediately or kept moist and stored in a cool, 
�G�D�U�N�� �S�O�D�F�H���� �3�U�H�V�H�Q�W�� �G�D�\�� �F�U�D�I�W�H�U�V�� �N�H�H�S�� �W�K�H�P�� �D��
�S�O�D�V�W�L�F���E�D�J�����'�U�\���V�W�U�L�S�V���R�I���E�D�U�N���F�D�Q���E�H���P�D�G�H���X�V-
able again if they are soaked in water, but the 
�V�W�U�L�S�V���Z�L�O�O���Q�R�W���K�D�Y�H���W�K�H���V�D�P�H���G�H�J�U�H�H���R�I���À�H�[�L�E�L�O�L�W�\��
�D�V���I�U�H�V�K���E�L�U�F�K���E�D�U�N����

�%�L�U�F�K�� �E�D�U�N�� �F�R�Q�V�L�V�W�V�� �R�I�� �O�D�\�H�U�V���� �Z�K�L�F�K�� �F�D�Q�� �E�H��
split to obtain thin strips for tying, wrapping 
�D�Q�G�� �Z�H�D�Y�L�Q�J���S�O�D�L�W�L�Q�J���� �7�K�H�� �L�Q�Q�H�U�� �O�D�\�H�U�V�� �D�U�H�� �W�K�H��
�V�W�U�R�Q�J�H�V�W�����D�Q�G���Z�K�H�Q���I�U�H�V�K�����W�K�H���E�D�U�N���L�V���Y�H�U�\���À�H�[-
�L�E�O�H�����7�K�H���V�W�U�L�S�V���K�D�G���D���Z�L�G�W�K���R�I���D�E�R�X�W�������±�������P�P����
similar to the strips of bark found on the old 
�V�L�Q�N�H�U�V�����,�I�� �W�K�H���V�W�U�L�S�V���R�I���E�D�U�N���I�H�O�W���W�R�R���W�K�L�F�N�����W�K�H�\��
were split, and layers of the bark were removed 
from the outside until the thickness felt suitable 
�I�R�U���Z�H�D�Y�L�Q�J���D�Q�G���Z�U�D�S�S�L�Q�J����

�)�R�U�� �R�X�U�� �H�[�S�H�U�L�P�H�Q�W�D�O�� �U�H�S�O�L�F�D�W�L�R�Q�V���� �%�M�¡�U�J�H�Q��
�X�V�H�G���D���N�Q�L�I�H���D�Q�G���K�L�V���¿�Q�J�H�U�V���W�R���U�H�P�R�Y�H���W�K�H���E�D�U�N��
�I�U�R�P���W�K�H���W�U�H�H���L�Q���V�K�H�H�W�V�����$�I�W�H�U���K�D�U�Y�H�V�W�L�Q�J�����W�K�H���R�X�W-
er, white side of the sheets was lightly brushed 
�E�\���K�D�Q�G���D�Q�G���F�X�W���L�Q�W�R���V�W�U�L�S�V���Z�L�W�K���V�F�L�V�V�R�U�V��

The diameter of a wheel-shaped sinker is 
�����±������ �F�P���� �:�K�H�Q�� �K�D�U�Y�H�V�W�L�Q�J�� �E�L�U�F�K�� �E�D�U�N�� �V�K�H�H�W�V����
�W�K�H�� �O�H�Q�J�W�K�� �R�I�� �H�D�F�K�� �V�W�U�L�S�� �Z�L�O�O�� �H�T�X�D�O�� �W�K�H�� �Z�L�G�W�K�� �R�I��
�W�K�H�� �W�U�X�Q�N�� �R�I�� �W�K�H�� �E�L�U�F�K�� �W�U�H�H�V�����$�� �E�L�U�F�K�� �Z�L�W�K�� �D�� �G�L-
�D�P�H�W�H�U�� �R�I�� ������ �F�P�� �S�U�R�G�X�F�H�V�� �V�W�U�L�S�V�� �R�I�� �D�S�S�U�R�[���� ������
�F�P���L�Q���O�H�Q�J�W�K�����:�L�W�K���U�H�J�D�U�G���W�R���W�K�H���D�U�F�K�D�H�R�O�R�J�L�F�D�O��
�V�S�H�F�L�P�H�Q���� �L�W�� �L�V�� �G�L
v�F�X�O�W�� �W�R�� �L�G�H�Q�W�L�I�\�� �Z�K�H�W�K�H�U�� �W�K�H��
bark was removed directly from the tree trunks 
or gathered as strips, because we cannot unwrap 
the strips to measure their length without de-
�V�W�U�R�\�L�Q�J���W�K�H���D�U�W�H�I�D�F�W�V����

2: Making the hoop

�6�O�H�Q�G�H�U���U�R�G�V���R�U���V�W�L�F�N�V���I�U�R�P���Z�L�O�O�R�Z�����6�D�O�L�[�����R�U���D�Q�G��
�E�L�U�F�K�� ���%�H�W�X�O�D���� �Z�H�U�H�� �X�V�H�G�� �I�R�U�� �P�D�N�L�Q�J�� �W�K�H�� �K�R�R�S��
���)�L�J���� �������� �%�M�¡�U�J�H�Q���D�L�P�H�G���I�R�U���U�R�G�V���Z�L�W�K���W�K�H���V�D�P�H��
thickness as observed in the old wheel-shaped 

�)�L�J�X�U�H���������%�H�Q�G�L�Q�J���W�K�H���U�R�G�����$�������7�\�L�Q�J���W�K�H���H�Q�G�V���R�I���W�K�H���U�R�G���W�R�J�H�W�K�H�U�����%�����D�Q�G���W�\�L�Q�J���W�K�H���V�W�U�L�S�V���R�Q���W�K�H���R�Y�H�U-
�O�D�S�S�L�Q�J���H�Q�G�V�����&���D�Q�G���'���������3�K�R�W�R�V�����(�O�O�H�Q���0�H�W�W�H���1�L�H�O�V�H�Q���D�Q�G���(�O�O�L�Q�J���8�W�Y�L�N���:�D�P�P�H�U����
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sinkers and made the hoop with the same diam-
�H�W�H�U�����D�E�R�X�W���������F�P�����7�K�H���U�R�G�V���Q�H�H�G���W�R���E�H���W�K�L�Q���D�Q�G��
�À�H�[�L�E�O�H���� �S�U�H�I�H�U�D�E�O�\�� �Z�L�W�K�R�X�W�� �E�U�D�Q�F�K�H�V���� �%�M�¡�U�J�H�Q��
�V�W�U�L�S�S�H�G�� �W�K�H�� �E�D�U�N�� �R
u�� �W�K�H�� �U�R�G�V�� �Z�K�H�Q�� �W�K�H�\�� �Z�H�U�H��
�I�U�H�V�K�����X�V�L�Q�J���W�K�H���E�D�F�N���R�I���K�L�V���N�Q�L�I�H�����7�K�L�V���V�W�H�S���Z�D�V��
performed after forming the hoop but before 
�W�K�H���W�Z�R���H�Q�G�V���Z�H�U�H���M�R�L�Q�H�G���W�R�J�H�W�K�H�U�����7�K�H���U�R�G���Z�D�V��
bent into the preferred circular shape when the 
wood was fresh but mellowed to dry a little be-
�I�R�U�H���V�K�D�S�L�Q�J�����W�R�R���I�U�H�V�K���R�U���W�R�R���G�U�\�����L�W���Z�R�X�O�G���P�R�V�W��
�O�L�N�H�O�\���E�U�H�D�N�������7�K�H���H�Q�G�V���Z�H�U�H���W�L�H�G���W�R�J�H�W�K�H�U���Z�L�W�K���D��
�Z�R�R�O���V�W�U�L�Q�J���R�U���P�H�W�D�O���Z�L�U�H�����2�Q���D���P�D�M�R�U�L�W�\���R�I���W�K�H��
archaeological sinkers, the two ends of the rod 
are shaped at both ends to make the ring smooth 
�L�Q�� �W�K�H�� �R�Y�H�U�O�D�S�S�L�Q�J�� �S�D�U�W���� �D�V�� �G�R�Q�H�� �L�Q�� �%�M�¡�U�J�H�Q�¶�V��
�U�H�F�R�Q�V�W�U�X�F�W�L�R�Q���� �$�Q�R�W�K�H�U�� �O�R�F�N�L�Q�J�� �W�H�F�K�Q�L�T�X�H�� �K�D�V��
�D�O�V�R���E�H�H�Q���R�E�V�H�U�Y�H�G�����U�H�P�L�Q�L�V�F�H�Q�W���R�I���W�K�H���W�H�F�K�Q�L�T�X�H��
used on wooden hoops keeping barrels made of 
�Z�R�R�G���¿�[�H�G���W�R�J�H�W�K�H�U�����2�Q���P�R�V�W���R�I���W�K�H���¿�Q�G�V�����D���V�W�U�L�S��
of bark is tied around the overlapping ends to 
�I�D�V�W�H�Q���W�K�H���K�R�R�S���S�U�R�S�H�U�O�\�����%�D�U�N���V�W�U�L�S�V���D�Q�G���E�D�Q�G�V��
are solid and durable and could probably have 
�E�H�H�Q���X�V�H�G���E�\���W�K�H���S�D�V�W���F�U�D�I�W�H�U�V���I�R�U���W�\�L�Q�J���W�K�H���H�Q�G�V����

�2�Q�� �V�R�P�H�� �Q�H�W�� �V�L�Q�N�H�U�V���� �W�K�L�V�� �V�W�U�L�S�� �L�V�� �F�R�Q-
�W�L�Q�X�H�G�� �D�U�R�X�Q�G�� �W�K�H�� �Z�K�R�O�H�� �U�L�Q�J���� �7�K�L�V�� �S�U�D�F�W�L�F�H��
does not have an obvious functional explana-
tion and seems to represent a decorative ele-
�P�H�Q�W���� �+�R�Z�H�Y�H�U���� �D�V�� �Q�R�W�H�G�� �E�\�� �W�K�H�� �E�D�V�N�H�W���P�D�N�H�U��
���1�L�H�O�V�H�Q������ �R�Q�� �V�R�P�H�� �R�I�� �W�K�H�� �D�U�F�K�D�H�R�O�R�J�L�F�D�O�O�\�� �U�H-
trieved sinkers, the hoop was broken, or split 
�O�R�Q�J�L�W�X�G�L�Q�D�O�O�\�����,�I���W�K�L�V���R�F�F�X�U�U�H�G���G�X�U�L�Q�J���W�K�H���F�U�D�I�W-
ing process, the winding around the hoop could 
strengthen and stabilise the rods to make a ring 
�Z�K�L�F�K���L�V���Q�R�W���S�H�U�I�H�F�W���E�X�W���I�X�O�O�\���I�X�Q�F�W�L�R�Q�D�O�����$�Q�R�W�K�H�U��
�H�[�S�O�D�Q�D�W�L�R�Q�� �F�R�X�O�G�� �E�H�� �S�U�D�F�W�L�F�D�O���� �L�I�� �W�K�H�� �V�W�U�L�S�V�� �D�U�H��
long, you can wrap the left-over strip as far as 
�L�W�� �J�R�H�V���� �W�K�H�Q�� �F�X�W�� �L�W�� �R
u�� �D�Q�G�� �I�D�V�W�H�Q�� �L�W�� �D�U�R�X�Q�G�� �W�K�H��
�V�S�R�N�H�V�����7�K�H���K�R�R�S�V���Z�H�U�H���O�H�I�W���W�R���G�U�\���L�Q�G�R�R�U�V���R�Y�H�U-
�Q�L�J�K�W�����$�I�W�H�U���D�S�S�U�R�[�L�P�D�W�H�O�\���R�Q�H���Q�L�J�K�W�����W�K�H���P�D�W�H-
�U�L�D�O�� �K�D�G�� �O�R�V�W�� �L�W�V�� �Q�D�W�X�U�D�O�� �W�D�X�W�Q�H�V�V���� �7�K�H�� �G�U�\�� �K�R�R�S��
�W�K�H�Q���U�H�W�D�L�Q�H�G���L�W�V���V�K�D�S�H���D�Q�G���V�L�]�H���Z�K�H�Q���F�R�Q�W�L�Q�X�L�Q�J��
�Z�L�W�K���W�K�H���O�D�V�K�L�Q�J���D�Q�G���Z�H�D�Y�L�Q�J����

3: Attaching the stone and making the spokes 
by wrapping and weaving birch bark strips

The sinker stone was attached to the hoop by tak-
ing a piece of birch bark strip, with the length ap-
proximately three times the diameter of the ring 
���)�L�J�������D�������7�K�H���H�Q�G���R�I���W�K�H���V�W�U�L�S���Z�D�V���O�R�F�N�H�G���E�\���W�X�U�Q-
ing the strip two times around the ring, so that the 
tension of this twist keeps the birch bark strips in 

�S�O�D�F�H���R�Q���W�K�H���K�R�R�S�����7�K�H�Q�����W�K�H���V�W�U�L�S���Z�D�V���W�U�D�Q�V�I�H�U�U�H�G��
across the ring, to the other side, turned around 
�W�K�H���U�L�Q�J���D�Q�G���E�D�F�N���W�R���W�K�H���V�W�D�U�W�L�Q�J���S�O�D�F�H����

�%�M�¡�U�J�H�Q�� �O�R�F�N�H�G�� �W�K�H�� �V�W�U�L�S�� �Z�L�W�K�� �D�� �O�R�R�S���O�L�N�H��
�F�U�R�V�V���N�Q�R�W�� �D�U�R�X�Q�G�� �W�K�H�� �U�L�Q�J�� �D�Q�G�� �W�K�H�� �¿�U�V�W�� �V�S�R�N�H����
A second strip was placed at a 90-degree angle, 
�S�H�U�S�H�Q�G�L�F�X�O�D�U�� �W�R�� �W�K�H�� �¿�U�V�W�� �V�W�U�L�S���� �D�Q�G�� �W�K�H�� �O�R�F�N�L�Q�J��
�S�U�R�F�H�G�X�U�H���Z�D�V���U�H�S�H�D�W�H�G�����7�K�L�V���V�W�D�J�H���Z�D�V���U�H�S�H�D�W�H�G��
four times, creating a cross of four birch bark 
�V�W�U�L�S�V�����7�K�H���V�L�Q�N�H�U���V�W�R�Q�H���Z�D�V���S�O�D�F�H�G���L�Q���W�K�H���F�H�Q�W�U�H����
�D�Q�G�� �%�M�¡�U�J�H�Q�� �Z�H�Q�W�� �R�Q�� �W�R�� �D�W�W�D�F�K�� �D�Q�G�� �O�R�F�N�� �D�� �Q�H�Z��
�V�W�U�L�S�� �D�U�R�X�Q�G�� �W�K�H�� �K�R�R�S�� �D�Q�G�� �W�K�H�� �¿�U�V�W�� �V�S�R�N�H�� ���)�L�J����
���E������ �+�H�� �Z�U�D�S�S�H�G�� �D�� �E�L�U�F�K�� �E�D�U�N�� �V�W�U�L�S�� �U�R�X�Q�G�� �D�Q�G��
�U�R�X�Q�G�����V�H�Y�H�U�D�O���W�L�P�H�V�����X�Q�W�L�O���L�W���F�R�Y�H�U�H�G���W�K�H���V�W�R�Q�H����
The end of the strip was locked by threading it 
under and over a birch bark strip already cov-
�H�U�L�Q�J���W�K�H���V�W�R�Q�H�����7�K�L�V���S�U�R�F�H�V�V���Z�D�V���U�H�S�H�D�W�H�G���I�R�X�U��
times, one for each spoke, starting at each of the 
points where the birch bark strips cross or fasten 
�W�R���W�K�H���U�L�Q�J�����7�K�H���W�L�S���R�I���H�D�F�K���E�L�U�F�K���E�D�U�N���V�W�U�L�S���I�U�R�P��
�W�K�H�� �Z�U�D�S�S�L�Q�J�� �S�U�R�F�H�G�X�U�H�� �H�Q�G�V�� �Q�H�D�U�� �W�K�H�� �V�W�R�Q�H����
These ends were wrapped and plaited around the 
stone and secured by weaving under and over 
�W�K�H�� �E�L�U�F�K�� �E�D�U�N�� �V�W�U�L�S�V�� �D�O�U�H�D�G�\�� �L�Q�� �S�O�D�F�H���� �$�O�O�� �I�R�X�U��
�V�W�U�L�S�V�� �Z�H�U�H�� �Z�R�Y�H�Q�� �R�Q�H�� �D�W�� �D�� �W�L�P�H���� �7�K�L�V�� �S�U�R�F�H�V�V��
�O�R�F�N�V���W�K�H���V�W�R�Q�H���W�L�J�K�W�O�\���L�Q���W�K�H���P�L�G�G�O�H���R�I���W�K�H���K�R�R�S��

�7�R�U�V�W�H�L�Q���%�M�¡�U�J�H�Q���R�E�V�H�U�Y�H�G���G�L
u�H�U�H�Q�F�H�V�� �L�Q�� �W�K�H��
�¿�Q�D�O���V�W�D�J�H���R�I���P�D�N�L�Q�J���E�H�W�Z�H�H�Q���W�K�H���Z�K�H�H�O���V�K�D�S�H�G��
�V�L�Q�N�H�U�V���I�R�X�Q�G���L�Q���/�D�N�H���7�H�V�V�H�����6�R�P�H���Z�H�U�H���Z�U�D�S�S�H�G��
with birch bark strips all around the hoop, while 
�R�W�K�H�U�V�� �Z�H�U�H�� �M�X�V�W�� �Z�U�D�S�S�H�G�� �D�U�R�X�Q�G�� �W�K�H�� �V�S�O�L�F�H����
Most of the sinkers had birch bark strips lashed 
randomly around the centre stone, as showed in 
�)�L�J�������F�����Z�K�L�O�H���R�W�K�H�U�V���K�D�G���D���V�\�P�P�H�W�U�L�F�D�O���S�O�D�L�W�L�Q�J��
�D�U�R�X�Q�G�� �W�K�H�� �F�H�Q�W�U�H�� �V�W�R�Q�H�����$�F�F�R�U�G�L�Q�J�� �W�R�� �%�M�¡�U�J�H�Q����
the last group of artefacts have a second layer 
of strips, woven regularly over and under, all 
�D�U�R�X�Q�G�� �W�K�H�� �V�W�R�Q�H�� �L�Q�� �W�K�H�� �F�H�Q�W�U�H���� �7�K�H�� �E�L�U�F�K�� �E�D�U�N��
strips used for this second layer were narrower 
�W�K�D�Q���W�K�H���V�W�U�L�S�V���L�Q���W�K�H���¿�U�V�W���O�D�\�H�U��

ENCIRCLING THE NETMAKERS: DISCUSSION

Learning from experiments: the individual 
crafter and the tradition 

The experimental approach has provided novel 
�L�Q�I�R�U�P�D�W�L�R�Q�� �R�Q�� �W�K�H�� �S�U�R�S�H�U�W�L�H�V�� �R�I�� �E�L�U�F�K�� �S�O�D�Q�W�� �¿-
�E�U�H�V���� �F�U�D�I�W�L�Q�J�� �W�H�F�K�Q�L�T�X�H�V�� �D�Q�G�� �S�U�D�F�W�L�F�D�O�� �D�Q�G�� �D�H�V-
�W�K�H�W�L�F�� �D�V�S�H�F�W�V�� �R�I�� �W�K�H�� �Z�K�H�H�O���V�K�D�S�H�G�� �V�L�Q�N�H�U�V���� �,�Q��
terms of knowledge and skill, making a wheel-
�V�K�D�S�H�G���V�L�Q�N�H�U���U�H�T�X�L�U�H�V��
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�������.�Q�R�Z�O�H�G�J�H���R�I���W�K�H���R�S�W�L�P�D�O���U�D�Z���P�D�W�H�U�L�D�O�V�����H���J������
�M�X�Q�L�S�H�U���I�R�U���W�K�H���K�R�R�S���L�V���E�H�W�W�H�U���W�K�D�Q���E�L�U�F�K���D�Q�G��Salix��

�������.�Q�R�Z�O�H�G�J�H���D�Q�G���V�N�L�O�O���R�I���K�D�U�Y�H�V�W�L�Q�J���E�L�U�F�K���E�D�U�N����
time of the year, which trees have the best bark 
�T�X�D�O�L�W�\���� �D�Q�G�� �K�R�Z�� �W�R�� �U�H�P�R�Y�H�� �W�K�H�� �E�D�U�N�� �Z�L�W�K�R�X�W��
�G�D�P�D�J�L�Q�J���W�K�H���W�U�H�H�����,�Q���S�U�H�V�H�Q�W���G�D�\���V�R�F�L�H�W�\�����W�K�L�V���L�V��
�Q�R�W���J�H�Q�H�U�D�O���N�Q�R�Z�O�H�G�J�H��

������ �.�Q�R�Z�O�H�G�J�H�� �R�I�� �W�K�H�� �X�V�H���� �K�D�U�Y�H�V�W�L�Q�J�� �D�Q�G�� �K�D�Q-
dling of birch bark, and the use of bark strips for 
�I�D�V�W�H�Q�L�Q�J���D�Q�G���S�O�D�L�W�L�Q�J����

�������.�Q�R�Z�O�H�G�J�H���D�Q�G���V�N�L�O�O���R�I���K�R�Z���W�R���P�D�N�H���D�Q���H�Y�H�Q��
hoop, without cracks, and attach it in a way so it 
�G�R�H�V���Q�R�W���V�S�O�L�W���R�S�H�Q��

The experimental reconstruction demon-
strates that the sinkers can be made from materi-
als easily available in the region’s local boreal 
�I�R�U�H�V�W�V�����0�D�N�L�Q�J���D���Z�K�H�H�O���V�K�D�S�H�G���V�L�Q�N�H�U���L�Q�Y�R�O�Y�H�G��
a prolonged process, from harvesting bark to a 

�¿�Q�L�V�K�H�G���S�U�R�G�X�F�W�����,�W���L�V���O�D�E�R�X�U���L�Q�W�H�Q�V�L�Y�H�����U�H�T�X�L�U�H�V��
large amounts of bark, and needs careful plan-
�Q�L�Q�J���� �7�K�L�V�� �G�U�D�Z�Q���R�X�W�� �F�U�D�I�W�L�Q�J�� �V�H�T�X�H�Q�F�H���� �L�Q-
volves a spectrum of local knowledge, ranging 
�I�U�R�P���K�D�U�Y�H�V�W�L�Q�J���S�O�D�Q�W���¿�E�U�H�V���D�Q�G���W�Z�L�J�V���D�W���F�H�U�W�D�L�Q��
times of the year, to storing material in correct 
�Z�D�\�V���W�R���P�D�L�Q�W�D�L�Q���W�K�H���À�H�[�L�E�L�O�L�W�\�����L�I���W�K�H���E�D�U�N���L�V���Q�R�W��
�X�V�H�G�� �L�P�P�H�G�L�D�W�H�O�\���� �D�Q�G�� �W�H�F�K�Q�L�T�X�H�V�� �I�R�U�� �O�D�V�K�L�Q�J����
�Z�H�D�Y�L�Q�J�����S�O�D�L�W�L�Q�J�����D�Q�G���Z�U�D�S�S�L�Q�J�����5�D�Z���P�D�W�H�U�L�D�O�V��
were probably gathered in the early summer but, 
�F�R�Q�V�L�G�H�U�L�Q�J���W�K�D�W���G�R�]�H�Q�V���R�I���V�L�Q�N�H�U�V���Z�H�U�H���U�H�T�X�L�U�H�G��
for a net, it must have been time-consuming to 
make them, and the use of plaiting must have 
�D�G�G�H�G���W�L�P�H���W�R���W�K�H���S�U�R�F�H�V�V�����7�R���P�D�N�H���D���J�R�R�G���K�R�R�S��
takes some attempts to master and attaching the 
�E�D�U�N�� �W�R�� �W�K�H�� �K�R�R�S�� �U�H�T�X�L�U�H�V�� �V�N�L�O�O�� �D�Q�G�� �H�[�S�H�U�L�H�Q�F�H����
�+�R�Z�H�Y�H�U�����W�K�H���F�U�D�I�W�L�Q�J���S�U�R�F�H�V�V���L�V���Q�R�W���G�L
v�F�X�O�W���D�V��
�V�X�F�K���� �L�W�� �F�D�Q�� �E�H�� �O�H�D�U�Q�H�G�� �W�K�U�R�X�J�K�� �L�P�L�W�D�W�L�R�Q�� �D�Q�G��
making a wheel-shaped sinker could presum-
ably have been mastered by anyone with some 
�S�U�D�F�W�L�F�H����

�)�L�J�X�U�H���������)�D�V�W�H�Q�L�Q�J���W�K�H���V�W�R�Q�H���E�\���W�Z�R���F�U�R�V�V�L�Q�J���W�Z�R���E�L�U�F�K���E�D�U�N���V�W�U�L�S�V�����$�������:�U�D�S�S�L�Q�J���V�W�U�L�S�V���D�U�R�X�Q�G���W�K�H��
�V�S�R�N�H�V�����%�������$�G�G�L�Q�J���D�G�G�L�W�L�R�Q�D�O���V�W�U�L�S�V���D�U�R�X�Q�G���W�K���H���V�W�R�Q�H�����&�������������(�[�D�P�S�O�H���R�I���¿�Q�D�O���S�O�D�L�W�L�Q�J�����'���������3�K�R�W�R�V����
�(�O�O�H�Q���0�H�W�W�H���1�L�H�O�V�H�Q���D�Q�G���(�O�O�L�Q�J���8�W�Y�L�N���:�D�P�P�H�U����
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Through examination of the archaeologi-
cal sinkers with fragmented birch bark strips, 
in combination with experimental replication, 
�V�H�Y�H�U�D�O�� �G�L
u�H�U�H�Q�W�� �F�U�D�I�W�L�Q�J�� �W�H�F�K�Q�L�T�X�H�V�� �K�D�Y�H�� �E�H�H�Q��
�L�G�H�Q�W�L�¿�H�G���� �0�D�N�L�Q�J�� �V�W�U�L�S�V�� �R�I�� �E�D�U�N�� �¿�E�U�H�V�� �D�Q�G�� �W�K�H��
�Z�H�D�Y�L�Q�J�� �W�H�F�K�Q�L�T�X�H�� �D�U�H�� �W�Z�R�� �V�H�S�D�U�D�W�H�� �D�Q�G�� �L�Q�G�H-
�S�H�Q�G�H�Q�W���S�U�R�F�H�V�V�H�V���R�I���W�K�H���F�U�D�I�W�����%�L�U�F�K���E�D�U�N���V�W�U�L�S�V��
were used in various ways for fastening the 
stone inside the hoop, locking the hoop-ends and 
�Z�U�D�S�S�L�Q�J���L�W�����2�X�U���R�E�V�H�U�Y�D�W�L�R�Q�V���R�I���W�K�H���Z�K�R�O�H���F�R�U-
pus of wheel-shaped sinkers from South Norway 
�V�X�S�S�R�U�W���%�M�¡�U�J�H�Q�¶�V���V�X�J�J�H�V�W�H�G���P�H�W�K�R�G�����7�K�H���E�D�V�L�F��
production steps are the same for net sinkers 
�Z�L�W�K���R�U���Z�L�W�K�R�X�W���E�D�U�N���V�W�U�L�S���S�O�D�L�W�L�Q�J�����0�D�Q�\���R�I���W�K�H��
�D�U�F�K�D�H�R�O�R�J�L�F�D�O���V�S�H�F�L�P�H�Q�V���G�R���Q�R�W���K�D�Y�H���³�S�H�U�I�H�F�W�´��
hoops, suggesting that most of the sinkers were 
�P�D�G�H���E�\���Q�R�Q���V�S�H�F�L�D�O�L�V�W�V�����)�U�R�P���D�Q���H�[�S�H�U�L�P�H�Q�W�D�O��
perspective, the variation in the sinkers from 
Lake Tesse may not represent particular groups 
�R�U���F�K�U�R�Q�R�O�R�J�L�F�D�O���G�H�Y�H�O�R�S�P�H�Q�W�V�����5�D�W�K�H�U�����W�K�H���G�L�I-
ferences may mirror individual artisans and re-
sult from adaptations to raw material constraints, 
length of the birch bands/strips, aesthetic stand-
ards and time invested in the crafting process, 
and the observed variation in wheel-shaped 
sinkers from Lake Tesse may be due to the pro-
�G�X�F�W�L�R�Q���R�I���V�L�Q�N�H�U�V���R�Y�H�U���W�L�P�H�����%�D�V�H�G���R�Q���D���O�L�P�L�W�H�G��
number of dated sinkers, we must also consider 
�W�K�D�W���W�K�H���X�V�H���R�I���Z�H�D�Y�L�Q�J���D�Q�G���S�O�D�L�W�L�Q�J���P�L�J�K�W���U�H�À�H�F�W��
personal preferences or family traditions within 
�W�K�H���V�D�P�H���F�U�D�I�W����

�<�H�W���� �V�R�P�H�� �Z�K�H�H�O���V�K�D�S�H�G�� �V�L�Q�N�H�U�V�� �V�W�D�Q�G�� �R�X�W��
�D�V�� �H�[�F�H�S�W�L�R�Q�D�O�O�\�� �Z�H�O�O���P�D�G�H�����$�U�J�X�D�E�O�\���� �W�K�H�� �W�L�P�H��
invested in making a sinker enables a wider 
discussion of the relationship between function-
ality and the importance of aesthetics in every-
�G�D�\�� �F�U�D�I�W�� �D�Q�G�� �V�X�E�V�L�V�W�H�Q�F�H�� �W�H�F�K�Q�R�O�R�J�L�H�V���� �6�R�P�H��
sinkers are made with simple, random plaiting, 
�Z�K�L�O�H�� �R�W�K�H�U�V�� �D�U�H�� �Y�H�U�\�� �U�H�J�X�O�D�U�� �D�Q�G�� �V�\�P�P�H�W�U�L�F�D�O����
�%�D�U�N���V�W�U�L�S���S�O�D�L�W�L�Q�J���S�U�R�E�D�E�O�\���P�D�G�H���W�K�H���Q�H�W���V�L�Q�N�H�U�V��
more robust, which can indicate a technical im-
�S�U�R�Y�H�P�H�Q�W���� �D�V�� �S�U�H�Y�L�R�X�V�O�\�� �V�X�J�J�H�V�W�H�G�� ���:�D�P�P�H�U��
�������������� �+�R�Z�H�Y�H�U���� �D�H�V�W�K�H�W�L�F�V�� �L�V�� �Q�R�W�� �F�U�X�F�L�D�O�� �I�R�U��
functionality, and the elaborate style of some of 
the wheel-shaped sinkers surpasses what is re-
�T�X�L�U�H�G�� �I�R�U�� �D�� �V�L�Q�N�H�U�� �W�R�� �Z�R�U�N���� �7�K�H�� �W�L�P�H�� �L�Q�Y�H�V�W�H�G��
in making a particularly aesthetic artefact may 
point to the presence of an overarching cultural 
tradition because tradition and identity are most 
often expressed in the non-functional aspects of 
�F�U�D�I�W�����V�X�F�K���D�V���G�H�F�R�U�D�W�L�Y�H���H�O�H�P�H�Q�W�V�����.�O�H�S�S��������������

�������±�����������/�H�P�R�Q�Q�L�H�U���������������������±�����������7�K�L�V���L�Q�W�H�U-
pretation is supported by the C14-datings, which 
suggest that the making and use of wheel-shaped 
sinkers persisted over a period of 500 years, 
�I�U�R�P���$�'���������±�������������6�X�F�K���D���U�H�F�X�U�U�L�Q�J���F�U�D�I�W���S�U�D�F-
�W�L�F�H���F�D�Q���E�H���G�H�¿�Q�H�G���D�V���D���W�H�F�K�Q�R�O�R�J�L�F�D�O���W�U�D�G�L�W�L�R�Q�����D��
�V�S�H�F�L�¿�F���Z�D�\���R�I���F�U�H�D�W�L�Q�J���P�D�W�H�U�L�D�O���F�X�O�W�X�U�H�����P�D�L�Q-
tained over prolonged periods of time, which be-
comes embedded in concepts of group identity 
���Y�D�Q���*�L�M�Q��������������

�,�Q�� �,�U�R�Q�� �$�J�H�� �1�R�U�Z�D�\�� �D�Q�G�� �6�Z�H�G�H�Q���� �W�K�H�� �P�R�V�W��
common way of making items of bark was to 
�K�D�U�Y�H�V�W���Z�K�R�O�H���À�D�N�H�V���R�I���E�L�U�F�K���E�D�U�N�����G�L�Y�L�G�H���W�K�H�P��
�D�Q�G���V�H�Z���W�K�H�P���W�R�J�H�W�K�H�U�����9�D�O�R�Q�H�Q���������������*�U�D�Q�O�X�Q�G��
�����������������±�������1�R�U�G�E�\�����������������$�O�W�K�R�X�J�K���Y�H�V�V�H�O�V���D�Q�G��
�P�D�W�V���R�I���Z�R�Y�H�Q���E�L�U�F�K���E�D�U�N���D�U�H���N�Q�R�Z�Q�����:�H�O�L�Q�G�H�U��
������������ ���������� �W�K�H�� �W�H�F�K�Q�L�T�X�H�� �R�I�� �S�O�D�L�W�L�Q�J�� �E�D�U�N�� �¿�E�U�H�V��
�V�H�H�P�V���X�Q�F�R�P�P�R�Q���L�Q���W�K�H���U�H�J�L�R�Q�����6�X�F�K���D���Y�L�H�Z���L�V��
supported by the results of 15 years of archaeo-
logical surveys at glacial sites in the mountain ar-
eas of South Norway, some of them in the moun-
�W�D�L�Q�� �D�U�H�D�V�� �D�U�R�X�Q�G�� �/�D�N�H���7�H�V�V�H�����$�O�W�R�J�H�W�K�H�U���� �W�K�H�U�H��
�D�U�H�� ���������� �¿�Q�G�V�� �I�U�R�P�� �W�K�H�V�H�� �V�L�W�H�V���� �P�R�V�W�� �R�I�� �W�K�H�P��
comprising organic materials such as wood and 
�E�R�Q�H���� �7�K�L�V�� �U�H�F�R�U�G�� �G�R�H�V�� �Q�R�W�� �L�Q�F�O�X�G�H�� �D�Q�\�� �S�O�D�L�W�H�G��
�L�W�H�P�V���P�D�G�H���I�U�R�P���E�D�U�N�����F�I�����3�L�O�¡���H�W���D�O����������������������������
���������������K�H�Q�F�H���S�R�L�Q�W�L�Q�J���W�R�Z�D�U�G�V���D�Q���H�[�W�H�U�Q�D�O���R�U�L�J�L�Q��
of the plaited sinker tradition recently discov-
�H�U�H�G���L�Q���F�H�Q�W�U�D�O���6�F�D�Q�G�L�Q�D�Y�L�D�����$�U�J�X�D�E�O�\�����W�K�H���E�L�U�F�K��
�E�D�U�N���S�O�D�L�W�L�Q�J���W�H�F�K�Q�L�T�X�H���L�V���F�R�Q�Q�H�F�W�H�G���W�R���W�K�H���V�D�P�H��
�R�Y�H�U�D�U�F�K�L�Q�J�� �W�U�D�G�L�W�L�R�Q�� �D�V�� �W�K�H�� �¿�Q�G�V�� �I�U�R�P�� �.�D�U�H�O�L�D��
�D�Q�G���(�V�W�R�Q�L�D�����6�L�U�H�O�L�X�V�������������������������9�D�O�R�Q�H�Q��������������
�����������)�L�Q�Q�D���¿�����������E������

�%�D�V�H�G�� �R�Q�� �W�K�H�� �J�H�R�J�U�D�S�K�L�F�D�O�� �G�L�V�W�U�L�E�X�W�L�R�Q�� �R�I��
�¿�Q�G�V���� �Z�H�� �K�D�Y�H�� �V�K�R�Z�Q�� �L�Q�� �W�K�L�V�� �S�D�S�H�U�� �W�K�D�W�� �Z�K�H�H�O��
shaped net sinkers make up a technological, cul-
tural, and aesthetic tradition constrained to the 
�L�Q�W�H�U�L�R�U���U�H�J�L�R�Q�V���R�I���F�H�Q�W�U�D�O���6�F�D�Q�G�L�Q�D�Y�L�D�����7�K�H���X�V�H��
of such sinkers is so far not documented in the 
southern or western coastal regions of Norway 
�E�X�W�� �K�D�Y�H�� �F�O�R�V�H�� �P�R�U�S�K�R�O�R�J�L�F�D�O�� �S�D�U�D�O�O�H�O�V�� �W�R�� �¿�Q�G�V��
�L�Q�� �.�D�U�H�O�L�D�� �D�Q�G�� �(�V�W�R�Q�L�D���/�L�W�K�X�D�Q�L�D�� ���9�D�O�R�Q�H�Q�¶�V��
�7�\�S�H�� ������ �F�I���� �)�L�J�V���� ���±�������� �$�G�G�L�W�L�R�Q�D�O�O�\���� �W�K�H�� �W�H�F�K-
�Q�L�T�X�H�� �R�I�� �S�O�D�L�W�L�Q�J���Z�H�D�Y�L�Q�J�� �E�L�U�F�K�� �E�D�U�N�� �V�W�U�L�S�V�� �L�V��
primarily related to traditions in regions further 
�H�D�V�W�����9�D�O�R�Q�H�Q���������������������������<�D�U�L�V�K���H�W���D�O������������������

The use of the wheel-shaped sinkers

The making of sinkers must be considered 
in relation to the remaining components of 
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�F�R�P�S�R�V�L�W�H���¿�V�K�L�Q�J���H�T�X�L�S�P�H�Q�W�����7�K�H���Z�K�H�H�O���V�K�D�S�H�G��
�V�L�Q�N�H�U�V�� �D�U�H�� �G�H�¿�Q�H�G�� �L�Q�� �W�L�P�H�� �D�Q�G�� �V�S�D�F�H���� �D�Q�G�� �L�W�� �L�V��
therefore reasonable to assume that they were 
also connected to one���V�S�H�F�L�¿�F���¿�V�K�L�Q�J���W�U�D�G�L�W�L�R�Q����
�7�K�H���¿�V�K�L�Q�J���J�H�D�U���X�W�L�O�L�V�H�G���L�Q���L�Q�W�H�U�L�R�U���O�D�N�H���D�Q�G���U�L�Y�H�U��
�¿�V�K�L�Q�J�� �L�Q�� �1�R�U�Z�D�\�� �U�H�P�D�L�Q�V�� �U�D�W�K�H�U�� �X�Q�G�H�U�V�W�X�G�L�H�G��
�F�R�P�S�D�U�H�G�� �W�R�� �F�R�D�V�W�D�O�� �D�Q�G�� �S�H�O�D�J�L�F�� �¿�V�K�H�U�L�H�V�� ���E�X�W��
�V�H�H�� �(�N�Q� �V�� ������������ �+�H�V�W�K�D�J�H�Q�� �	�� �.�O�H�L�Y�H�Q�� ��������������
�:�H���O�D�F�N���H�W�K�Q�R�J�U�D�S�K�L�F���H�Y�L�G�H�Q�F�H���I�R�U���¿�V�K�L�Q�J���Z�L�W�K��
�Z�K�H�H�O���V�K�D�S�H�G�� �Q�H�W�� �V�L�Q�N�H�U�V�� �L�Q�� �6�R�X�W�K�� �1�R�U�Z�D�\����
�%�X�W�����E�D�V�H�G���R�Q���W�K�H�L�U���Q�R�Q���D�T�X�D�G�\�Q�D�P�L�F���V�K�D�S�H���D�Q�G��
weight, we believe that the wheel-shaped sink-
�H�U�V�� �Z�H�U�H�� �P�D�G�H�� �I�R�U�� �Q�H�W�� �¿�V�K�L�Q�J���� �Q�R�W�� �O�L�Q�H�� �¿�V�K�L�Q�J����
The wheel-shaped sinkers were presumably fas-
�W�H�Q�H�G�� �R�Q�� �D�� �W�\�S�H�� �R�I�� �J�L�O�O�Q�H�W�� �R�U�� �V�H�L�Q�H�� �Q�H�W�� ���5�R�S�H�L�G��
�������������6�W�H�Z�D�U�W��������������

�,�Q���6�F�D�Q�G�L�Q�D�Y�L�D�����V�H�Y�H�U�D�O���I�R�U�P�V���R�I���¿�V�K�L�Q�J���Q�H�W�V��
�K�D�Y�H�� �E�H�H�Q�� �X�V�H�G�� �K�L�V�W�R�U�L�F�D�O�O�\���� �2�Q�H�� �F�R�P�P�R�Q�� �W�\�S�H��
is garn�����J�L�O�O�Q�H�W�������F�K�D�U�D�F�W�H�U�L�V�H�G���E�\���U�H�O�D�W�L�Y�H�O�\���O�D�U�J�H��
�P�H�V�K���� �P�H�D�Q�W�� �W�R�� �H�Q�W�D�Q�J�O�H�� �¿�V�K���� �$�Q�R�W�K�H�U�� �W�\�S�H�� �L�V��
�W�K�H�� �V�H�L�Q�H�� �Q�H�W�� ���)�L�J���� �������� �7�K�H�V�H�� �Q�H�W�V�� �D�U�H�� �P�D�G�H�� �R�I��
smaller mesh compared to gillnets and function 
�D�V�� �D�� �W�U�D�S�S�L�Q�J�� �E�D�J�� ���+�H�U�P�X�Q�G�V�W�D�G�� ������������ �(�N�Q� �V��
�������������+�H�V�W�K�D�J�H�Q���	���.�O�H�L�Y�H�Q�����������������:�H���¿�Q�G���W�K�H��
linguistic distinction between throttling/stand-
�L�Q�J���Q�H�W�V�����1�R����Garn�����D�Q�G���V�H�L�Q�H���Q�H�W�V�����1�R����Not�����L�Q��
all the Nordic languages, though in slightly dif-
ferent forms,�����D�Q�G���W�K�H���W�Z�R���P�D�L�Q���W�\�S�H�V���R�I���H�T�X�L�S-
�P�H�Q�W�� �I�R�U�� �Q�H�W�� �¿�V�K�L�Q�J�� �E�R�W�K�� �D�S�S�H�D�U�� �L�Q�� �P�H�G�L�H�Y�D�O��
�W�H�[�W�V�����6�W�R�N�O�X�Q�G���H�W���D�O�����������������*�U�D�Q�O�X�Q�G���H�W���D�O����������������
�������±������������ �(�D�U�O�L�H�U�� �1�R�U�Z�H�J�L�D�Q�� �U�H�V�H�D�U�F�K�H�U�V�� �W�H�Q�G�V��
to name the wheel-shaped net sinkers garnsen-
�N�H�U�����J�L�O�O�Q�H�W���V�L�Q�N�H�U�V�������+�D�J�H�Q���������������(�N�Q� �V��������������
�+�H�V�W�K�D�J�H�Q�� �	�� �.�O�H�L�Y�H�Q�� ������������ ���������� �%�R�W�K�� �J�L�O�O�Q�H�W�V��
and hauling nets need weights fastened to the 
�E�R�W�W�R�P�� �O�L�Q�H�� ���1�R�����7�H�O�Q�H���� �W�R�� �K�R�O�G�� �W�K�H�� �Q�H�W�� �G�R�Z�Q��
���5�R�S�H�L�G�����������������%�M�¡�U�J�H�Q�����Z�K�R���L�V���D�Q���H�[�S�H�U�L�H�Q�F�H�G��
�¿�V�K�H�U�P�D�Q�����D�V�V�X�P�H�V���W�K�D�W���W�K�H���Z�K�H�H�O���V�K�D�S�H�G���V�L�Q�N-
ers were attached to the bottom line of the net 
�W�K�U�R�X�J�K���W�Z�R���S�R�L�Q�W�V���D�W���W�K�H���K�R�R�S�����7�K�L�V���L�V���E�H�F�D�X�V�H��
fastening at one point easily leads to a tangle 
�Z�K�H�Q�� �W�K�H�� �Q�H�W�� �L�V�� �F�D�U�U�L�H�G�� �R�U�� �P�R�Y�H�G���� �:�K�H�Q�� �W�K�H��
sinker is attached in two places, it will not spin 
�D�U�R�X�Q�G��

�,�Q�� �W�K�H�� �L�Q�O�D�Q�G�� �D�Q�G�� �P�R�X�Q�W�D�L�Q�� �O�D�N�H�V�� �R�I�� �6�R�X�W�K��
�1�R�U�Z�D�\�����W�U�R�X�W����Salmo trutta�����D�Q�G���F�K�D�U����Salvelinus 
alpinus�����D�U�H���W�K�H���W�Z�R���¿�V�K���V�S�H�F�L�H�V���W�K�D�W���K�D�Y�H���W�U�D�G�L-
�W�L�R�Q�D�O�O�\�� �K�D�G�� �W�K�H�� �J�U�H�D�W�H�V�W�� �H�F�R�Q�R�P�L�F�� �L�P�S�R�U�W�D�Q�F�H����
�2�W�K�H�U���V�S�H�F�L�H�V�����O�L�N�H���S�H�U�F�K�����3�H�U�F�D���À�X�Y�L�D�W�L�O�L�V�������D�S-
pear in southern and lower parts of the region 
�E�X�W�� �Q�H�Y�H�U�� �U�H�D�F�K�H�G�� �W�K�H�� �P�R�X�Q�W�D�L�Q�V���� �:�H�V�W�� �R�I�� �W�K�H��

Østerdalen valley, char is practically non-appar-
�H�Q�W�� �D�Q�G�� �W�U�R�X�W�� �G�R�P�L�Q�D�W�H�� ���+�X�L�W�I�H�O�G�W���.�D�D�V�� ��������������
�,�W�� �L�V�� �U�H�D�V�R�Q�D�E�O�H�� �W�R�� �E�H�O�L�H�Y�H�� �W�K�D�W���� �L�Q�� �W�K�H�� �Z�H�V�W�H�U�Q-
�P�R�V�W���O�D�N�H�V���Z�L�W�K���¿�Q�G�V���R�I���Z�K�H�H�O���V�K�D�S�H�G���Q�H�W���V�L�Q�N-
ers, these two species were the main targets for 
�W�K�H���¿�V�K�H�U�L�H�V�����+�R�Z�H�Y�H�U�����W�K�H���¿�V�K�H�U�L�H�V���F�R�X�O�G���K�D�Y�H��
been more varied in the lakes at lower altitudes 
�I�X�U�W�K�H�U���H�D�V�W��

�,�W���L�V���Q�R�W���S�R�V�V�L�E�O�H���W�R���G�H�W�H�U�P�L�Q�H���W�K�H���W�\�S�H���R�I���Q�H�W��
�¿�V�K�L�Q�J�� �I�R�U�� �Z�K�L�F�K�� �W�K�H�� �Z�K�H�H�O���V�K�D�S�H�G�� �Q�H�W�� �V�L�Q�N�H�U�V��
�Z�H�U�H���L�Q�W�H�Q�G�H�G�����7�K�H�\�� �Z�H�U�H���S�U�R�E�D�E�O�\�� �Z�H�O�O���V�X�L�W�H�G��
for both forms of net, and it is not possible to 
�D�U�J�X�H�� �I�R�U�� �D�� �I�X�Q�F�W�L�R�Q�D�O�� �G�H�¿�Q�L�W�L�R�Q���� �7�K�H�� �)�L�Q�Q�L�V�K��
sompa sinkers were used for gillnets as well as 
�V�H�L�Q�H���D�Q�G���K�D�X�O�L�Q�J���Q�H�W�V�����6�L�U�H�O�L�X�V����������������������������������
�9�D�O�R�Q�H�Q�� ������������ �V�H�H�� �D�O�V�R�� �)�L�J���� �������� �7�K�H�� �W�U�D�G�L�W�L�R�Q�D�O��
�¿�V�K�L�Q�J�� �J�H�D�U�� �X�V�H�G�� �E�\�� �L�Q�G�L�J�H�Q�R�X�V�� �J�U�R�X�S�V�� �R�Q�� �W�K�H��
northwest-coast of North America includes 
�V�L�P�L�O�D�U���Z�R�R�G���K�R�R�S���V�L�Q�N�H�U�V���X�V�H�G���I�R�U���J�L�O�O�Q�H�W���¿�V�K-
�L�Q�J�� ���6�W�H�Z�D�U�W�� ������������ ���������� �7�K�H�� �Q�H�F�H�V�V�D�U�\�� �Q�X�P�E�H�U��
of sinkers per net depended on the length of the 
�Q�H�W�����E�X�W�������±�������V�L�Q�N�H�U�V���S�H�U���Q�H�W���L�V���Q�R�W���X�Q�W�K�L�Q�N�D�E�O�H��
���5�R�S�H�L�G���������������V�H�H���6�W�H�Z�D�U�W�����������������������I�R�U���D�Q���H�W�K-
�Q�R�J�U�D�S�K�L�F���H�[�D�P�S�O�H����

The way from Karelia to central Scandinavia

�)�L�Q�D�O�O�\���� �Z�H�� �I�X�U�W�K�H�U�� �V�X�J�J�H�V�W�� �W�K�D�W�� �W�K�H�V�H�� �¿�V�K�L�Q�J��
nets with wheel shaped sinkers were introduced 
to the region as part of an agricultural expan-
�V�L�R�Q���L�Q���W�K�H���9�L�N�L�Q�J���$�J�H�����7�K�H���I�D�U�P�L�Q�J���F�R�P�P�X�Q�L-
ties in the interior areas of central Scandinavia 
�K�D�Y�H���D�O�Z�D�\�V���U�H�O�L�H�G���R�Q���Y�D�U�L�R�X�V���R�X�W�¿�H�O�G���U�H�V�R�X�U�F�H�V��
�L�Q���D�G�G�L�W�L�R�Q���W�R���F�U�R�S�V���D�Q�G���K�X�V�E�D�Q�G�U�\�����+�R�O�P���H�W���D�O����
�������������� �,�Q�� �W�K�H�� �L�Q�W�H�U�L�R�U�� �U�H�J�L�R�Q�V���� �I�D�U�P�L�Q�J�� �Z�D�V�� �H�V-
�W�D�E�O�L�V�K�H�G�� �O�D�W�H�� �F�R�P�S�D�U�H�G�� �W�R�� �W�K�H�� �U�H�V�W�� �R�I�� �(�X�U�R�S�H����
�L�Q�� �V�R�P�H�� �D�U�H�D�V�� �D�V�� �O�D�W�H�� �D�V���$�'�� �������±�������� ���+�R�X�J�H�Q��
�����������������������%�H�U�J�V�W�¡�O���������������3�H�G�H�U�V�H�Q���	���:�L�G�J�U�H�Q��
�������������������±�������6�W�H�Q�H�����������������7�K�H���R�X�W�¿�H�O�G���U�H�V�R�X�U�F-
es, including elk and reindeer hunting/trapping 
and iron production were important supplements 
to farming during the Viking period and Middle 
Ages, and a considerable means of income and 
�S�U�R�V�S�H�U�L�W�\�����/�R�I�W�V�J�D�U�G�H�Q�����������������7�K�H���U�R�O�H���R�I���¿�V�K-
�L�Q�J�� �L�V�� �J�H�Q�H�U�D�O�O�\�� �G�L
v�F�X�O�W�� �W�R�� �V�W�X�G�\�� �G�X�H�� �W�R�� �W�K�H��
�D�Y�D�L�O�D�E�L�O�L�W�\�� �R�I�� �V�R�X�U�F�H�� �P�D�W�H�U�L�D�O���� �¿�V�K�L�Q�J�� �O�H�D�Y�H�V��
few material traces and sites compared to iron 
�S�U�R�G�X�F�W�L�R�Q�� �D�Q�G�� �W�U�D�S�S�L�Q�J���� �+�R�Z�H�Y�H�U���� �W�K�H�� �Z�U�L�W�W�H�Q��
sources of early modern times tell of repeated 
�F�R�Q�À�L�F�W�V�� �L�Q�� �U�H�O�D�W�L�R�Q�� �W�R�� �¿�V�K�L�Q�J���U�L�J�K�W�V���� �7�K�H�U�H��
are also early written sources, like the “Tesse 
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�'�R�F�X�P�H�Q�W�´���� �D�� �F�K�D�U�W�H�U�� �P�D�G�H�� �V�R�P�H�W�L�P�H�� �E�H�W�Z�H�H�Q��
�$�'�����������±�������������8�J�X�O�H�Q�����������������Z�K�L�F�K���L�Q�G�L�F�D�W�H�V��
�W�K�D�W���¿�V�K���Z�H�U�H���D�Q���L�P�S�R�U�W�D�Q�W���R�X�W�¿�H�O�G���P�R�X�Q�W�D�L�Q���U�H-
�V�R�X�U�F�H���±���V�R���L�P�S�R�U�W�D�Q�W�����W�K�D�W���H�Y�H�Q���P�H�G�L�H�Y�D�O���N�L�Q�J�V��
�Z�H�U�H���L�Q�Y�R�O�Y�H�G���L�Q���D�V�V�L�J�Q�L�Q�J���¿�V�K�L�Q�J���U�L�J�K�W�V����

The archaeological record, in particular grave 
inventories from burials, suggests contact be-
tween farming societies in Central Norway 
�D�Q�G�� �W�K�H�� �*�X�O�I�� �R�I�� �%�R�W�K�Q�L�D�� �G�X�U�L�Q�J�� �W�K�H�� �/�D�W�H�� �,�U�R�Q��
Age, probably made possible by transport via 
�6�Z�H�G�L�V�K���U�L�Y�H�U���V�\�V�W�H�P�V�����H���J�������0�D�U�W�H�Q�V�������������������±
�������5�¡�V�W�D�G�����������������7�K�H�U�H���Z�D�V���D�O�V�R���O�L�Y�H�O�\���F�R�P�P�X-
�Q�L�F�D�W�L�R�Q���D�F�U�R�V�V���W�K�H���%�D�O�W�L�F���6�H�D�����H���J�������0�l�J�L����������������

and thereby multiple ways for the tradition of 
�¿�V�K�L�Q�J���Z�L�W�K���S�O�D�L�W�H�G���Z�K�H�H�O���V�K�D�S�H�G���V�L�Q�N�H�U�V���W�R���¿�Q�G��
�W�K�H�L�U�� �Z�D�\�� �I�U�R�P�� �.�D�U�H�O�L�D�� �W�R�� �F�H�Q�W�U�D�O�� �6�F�D�Q�G�L�Q�D�Y�L�D����
There is no evidence of a large-scale migration 
�Z�H�V�W�Z�D�U�G�V���L�Q���W�K�H���/�D�W�H���,�U�R�Q���$�J�H���U�H�V�H�P�E�O�L�Q�J�� �W�K�H��
�R�Q�H�� �W�K�D�W�� �W�R�R�N�� �S�O�D�F�H�� �E�\�� �)�L�Q�Q�L�V�K�� �V�H�W�W�O�H�U�V�� �D�U�R�X�Q�G��
�$�'���������������+�H�Q�F�H�����Z�H���F�R�Q�V�L�G�H�U���L�W���D�V���P�R�U�H���O�L�N�H�O�\��
that the sinkers followed the east-westwards 
�Q�H�W�Z�R�U�N�V�� �D�V�� �D�� �S�D�U�W�� �R�I�� �D�Q�� �L�G�H�D���� �W�H�F�K�Q�L�T�X�H���� �D�Q�G��
�D�� �S�D�U�W�L�F�X�O�D�U�� �S�U�D�F�W�L�F�H�� �R�I�� �O�D�N�H�� �¿�V�K�L�Q�J���� �:�K�H�Q�� �W�K�H��
�I�D�U�P�L�Q�J���V�R�F�L�H�W�L�H�V���H�[�S�D�Q�G�H�G���G�X�U�L�Q�J���W�K�H���/�D�W�H���,�U�R�Q��
�$�J�H���W�R���D�U�H�D�V���Z�K�H�U�H���U�H�V�R�X�U�F�H�V���I�U�R�P���W�K�H���R�X�W�¿�H�O�G�V��
�K�D�G���W�R���S�O�D�\���D���V�L�J�Q�L�¿�F�D�Q�W���U�R�O�H���L�Q���W�K�H���V�X�E�V�L�V�W�H�Q�F�H����

�)�L�J�X�U�H���������6�H�L�Q�H���Q�H�W���¿�V�K�L�Q�J���L�Q���O�D�N�H���6�¡�O�H�Q�V�M�¡�H�Q�����5�H�Q�G�D�O�H�Q���P�X�Q�L�F�L�S�D�O�L�W�\�����,�Q�Q�O�D�Q�G�H�W���&�R�X�Q�W�\�����1�R�U�Z�D�\�����F����
�������������6�H�Y�H�Q���S�H�R�S�O�H���D�Q�G���W�K�U�H�H���E�R�D�W�V���V�H�H�P���W�R���E�H���L�Q�Y�R�O�Y�H�G�����7�Z�R���P�H�Q�����Z�K�R���K�D�G���S�U�R�E�D�E�O�\���J�R�W�W�H�Q���W�R���W�K�L�V��
�S�O�D�F�H���Z�L�W�K���W�K�H���K�H�O�S���R�I���W�K�H���H�P�S�W�\���U�R�Z�L�Q�J���E�R�D�W���D�W���W�K�H���I�D�U���U�L�J�K�W���R�I���W�K�H���S�L�F�W�X�U�H�����V�W�D�Q�G���R�Q���D���V�P�D�O�O���U�R�F�N���O�H�G�J�H��
�D�Q�G���S�X�O�O���W�K�H���Q�H�W���W�R�Z�D�U�G�V���W�K�H�P�������3�K�R�W�R�����7�R�U�H���)�R�V�V�X�P�����$�Q�Q�R���1�R�U�V�N���V�N�R�J�P�X�V�H�X�P�����&�&���%�<���1�&���1�'��������������
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people also needed to employ a viable form of 
�O�D�N�H�� �¿�V�K�L�Q�J�� �L�Q�� �W�K�H�� �E�R�U�H�D�O�� �I�R�U�H�V�W�V���� �:�H�� �E�H�O�L�H�Y�H��
this situation facilitated the adaptation of one 
�V�S�H�F�L�¿�F���H�D�V�W�H�U�Q���¿�V�K�L�Q�J���W�U�D�G�L�W�L�R�Q���� �Z�K�L�F�K���Z�D�V���D�O-
ready well adapted to a boreal environment and 
�L�Q�F�O�X�G�H�G���S�O�D�L�W�H�G���Z�K�H�H�O���V�K�D�S�H�G���Q�H�W���V�L�Q�N�H�U�V��

CONCLUSION

The experimental approach has provided novel 
�L�Q�I�R�U�P�D�W�L�R�Q�� �R�Q�� �W�K�H�� �S�U�R�S�H�U�W�L�H�V�� �R�I�� �E�L�U�F�K�� �S�O�D�Q�W�� �¿-
�E�U�H�V���� �F�U�D�I�W�L�Q�J�� �W�H�F�K�Q�L�T�X�H�V�� �D�Q�G�� �S�U�D�F�W�L�F�D�O�� �D�Q�G�� �D�H�V-
thetic aspects of the plaited wheel-shaped sink-
�H�U�V���� �%�D�V�H�G���R�Q���W�K�H���J�H�R�J�U�D�S�K�L�F�D�O���G�L�V�W�U�L�E�X�W�L�R�Q���D�Q�G��
�W�K�H�� �G�L�V�W�L�Q�F�W�L�Y�H�� �W�H�F�K�Q�L�T�X�H�� �R�I�� �S�O�D�L�W�L�Q�J�� �V�W�U�L�S�V�� �R�I��
birch bark, we conclude that wheel-shaped net 
sinkers make up a particular technological and 
aesthetic craft tradition originating further east, 
�L�Q���.�D�U�H�O�L�D���D�Q�G���(�V�W�R�Q�L�D�����7�K�H���Z�K�H�H�O���V�K�D�S�H�G���V�L�Q�N-
ers were presumably fastened on a type of gillnet 
�R�U�� �V�H�L�Q�H�� �Q�H�W�����5�R�S�H�L�G���������������� �D�Q�G���W�K�H�� �S�U�D�F�W�L�F�H�� �R�I��
making wheel-shaped sinkers is therefore also 
�H�Q�W�D�Q�J�O�H�G���Z�L�W�K���D���S�D�U�W�L�F�X�O�D�U���¿�V�K�L�Q�J���W�U�D�G�L�W�L�R�Q�����F�I����
�+�R�G�G�H�U�����������������7�K�H���I�D�F�W���W�K�D�W���W�K�H���Z�K�H�H�O���S�U�L�Q�F�L�S�O�H����
�W�K�H���E�L�U�F�K���E�D�U�N���F�U�D�I�W�L�Q�J���W�H�F�K�Q�L�T�X�H���D�V���Z�H�O�O���D�V���W�K�H��
aesthetics were embraced, strengthen such a 
�S�H�U�V�S�H�F�W�L�Y�H�����7�K�H�U�H�I�R�U�H���� �Z�H�� �S�U�R�S�R�V�H�� �W�K�D�W���W�K�H�� �Q�H�W��
�V�L�Q�N�H�U�V���R�F�F�X�U�U�L�Q�J���L�Q���W�K�H���U�H�J�L�R�Q���F�������������%�&���D�O�V�R���L�Q-
�Y�R�O�Y�H�G���D���Q�R�Y�H�O���P�H�W�K�R�G���R�I���Q�H�W���¿�V�K�L�Q�J�����7�K�L�V���Q�R�Y�H�O��
�S�D�F�N�D�J�H���R�I���¿�V�K�L�Q�J���W�H�F�K�Q�R�O�R�J�\���Z�D�V���L�Q�W�U�R�G�X�F�H�G���W�R��
the region as part of an agricultural expansion 
�I�U�R�P���H�D�V�W���W�R���Z�H�V�W���D�W���W�K�H���R�Q�V�H�W���R�I���W�K�H���9�L�N�L�Q�J���$�J�H��
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