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Abstract
Animal remains from twelve Iron Age (ca. 500 BC–1200/1300AD) sites from Southern andWestern Finland, showing a mixture
of finds and features typical of both settlement sites and cemeteries, were investigated using a zooarchaeological, taphonomic and
contextual approach. Rarefaction analysis of the species richness and anatomical distribution indicates that the samples included
both general domestic waste type and species and element-selective deposits of cattle and horse skulls, mandibles and limb bones.
According to radiocarbon dating results, there seems to be a gap between the dates of burials and those of other ritual activities,
indicating that the context of such deposits is a disused cemetery. The faunal deposits could represent remembrance rituals or
relate to votive offerings intended to ensure healthy or productive livestock, a practice described in later ethnographic sources.
These deposits seem to be in use within a large geographical area over a long period, and some aspects of this belief system may
even have survived into the Christianisation of society in the historical period.
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Introduction

Faunal remains recovered from archaeological sites give valu-
able data for the interpretation of a site’s character and activities
practiced in them. The identification of various activities such
as slaughter, butchery, consumption, crafts and rituals in the
zooarchaeological record is a complex process and has been

previously discussed in detail, with particular regard to the in-
terpretation of ritual and domestic waste (Lentacker et al. 2004;
Kunen et al. 2002; Broderick 2012;Magnell 2012; Hukantaival
and Bläuer 2017; Macheridis 2017; Gaastra 2017). Studying
the conscious decisions to select certain species, individuals
of a certain age or sex, specific skeletal elements or the partic-
ular details of slaughter, and the treatment of the carcass may
reveal the human selection patterns behind the material (Hill
1995; Magnell 2012; Morris 2012; Russell 2012; Hukantaival
and Bläuer 2017; Gaastra 2017; Bläuer et al. 2019). Combined
with archaeological contextual data and compared with other
faunal deposits, patterns in acts of deposition can be discerned.
The presence of butchery marks or the evidence of primary or
secondary deposition—e.g. presence of open epiphysis-
metaphysis pairs, intact fragile elements, weathering or
burning—further increases the knowledge of the deposition
history of the site (e.g. Lyman 1994; Yeshurun et al. 2014).
Identifying these activities in the faunal material helps us to
interpret the function of the site and study the economic and
social animal utilisation pattern.

There are many potential definitions for ritual and for the
archaeological material cultural expressions (e.g. Merrifield
1988, Bell 1992, Insoll 2004, Snoek 2006, Hukantaival

Highlights
• Animal remains from twelve Finnish Iron Age sites were investigated.
• Radiocarbon dating indicates that the context of the faunal remains
deposit was usually an unused cemetery.

• Zooarchaeological analysis revealed selective ritual deposition of horses
and cattle remains.

• Deposits include also general domestic-type waste.

Electronic supplementary material The online version of this article
(https://doi.org/10.1007/s12520-020-01165-4) contains supplementary
material, which is available to authorized users.

* Auli Bläuer
auli.blauer@utu.fi

1 Production Systems, Natural Resources Institute Finland, Itäinen
Pitkäkatu 4a, FI-20520 Turku, Finland

2 Archaeology, University of Turku, Akatemiankatu 1,
FI-20500 Turku, Finland

https://doi.org/10.1007/s12520-020-01165-4

/ Published online: 6 August 2020

Archaeological and Anthropological Sciences (2020) 12: 206

http://crossmark.crossref.org/dialog/?doi=10.1007/s12520-020-01165-4&domain=pdf
https://orcid.org/0000-0003-0693-3373
https://doi.org/10.1007/s12520-020-01165-4
mailto:auli.blauer@utu.fi


2016). In this paper, the focus is on the process and different
degrees of ritualisation, instead of strict dichotomy between
mundane and ritual acts (Grimes 2014). Also, the focus is on
the identification of the purpose of the deposit. Thus,
ritualising acts are seen especially from the perspective of
intentionally applying different techniques possibly creating
a sense of social belonging or connection and/or an intention
to affect the order within one’s realm either bymaintaining the
status quo or by changing it (cf. Snoek 2006; Wulf 2006;
Hukantaival 2016).

Middle and Late Iron Age in Southwest
Finland, Pirkanmaa and Häme

Finland was not culturally homogenous during the Middle and
Late Iron Age. This is demonstrated by the variation in material
culture, as well as cemetery and burial types. The period is
characterised by the spreading of the furnished cemeteries from
Coastal Southwest (SW) and Western Finland to the inland
Finland, including Pirkanmaa and Häme (Raninen and
Wessman 2015). These cemeteries are usually found in clusters
by the waterways of lakes and rivers (Raninen and Wessman
2014). In this period, subsistence patterns are assumed to have
consisted of permanent field cultivation, slash and burn cultiva-
tion, animal husbandry, hunting and fishing, although the avail-
able environmental evidence in the studied area is scarce (Schultz
and Schultz 1992; Vuorinen 2009; Raninen and Wessman 2014,
2015;Bläuer 2017; Lempiäinen-Avci 2017; Lahtinen et al. 2017).
Finland’s interior was also inhabited by mobile hunter-gatherer
groups (e.g. Taavitsainen et al. 2007, summary in Raninen and
Wessman 2014). These societies were likely to be organised as
local autonomous groups without central leadership but with live-
ly trade contacts to other societies around Baltic Sea (Asplund
2008; Raninen 2010; Raninen and Wessman 2014, 2015).

Typical Iron Age sites for this area are cemeteries
exhibiting a variety of burial customs, e.g. individual crema-
tion burials in urns, cremation cemeteries under level ground,
various stone settings with collective burials, inhumation
burials and cairns with inhumations or cremations (Pihlman
1999; Wessman 2010; Raninen and Wessman 2015).
Settlement sites are also known, though to a lesser extent,
and with the exception of the Late Iron Age, with little pre-
served organic material (e.g. Lehtosalo 1964; Uino 1986;
Kotivuori 1992; Schultz and Schultz 1992; Vuorinen 2009;
Deckwirth 2008; Bläuer and Kantanen 2013; Raninen and
Wessman 2015; Bläuer 2017). The third group of sites are
‘sacrificial’ cairns—cairns of mixed earth and stone contain-
ing prehistoric material (pottery, burnt clay, slag, bones, stone
objects) but not burials (Muhonen 2008). However, defining
these cairns is challenging because they do not form a uniform
group (Muhonen 2008). Burial cairns or cemeteries may also
include finds typical of settlement sites (e.g. Asplund et al.

2019), and otherwise typical sacrificial cairns may also in-
clude a few human bone fragments (Raike and Seppälä
2005; Muhonen 2008). In practice, however, a number of
Iron Age sites show a mixture of finds and features, including
stone settings, cairns, burnt clay (daub), pottery fragments,
iron slag, animal bones and stone and metal artefacts. Some
include human bone material. Thus, there are various interpre-
tations for these sites or the activities that created them, in-
cluding settlement sites, refuse heaps, cemeteries or ritual sites
(Kivikoski 1969; Sarkamo 1970, 1984; Taavitsainen 1992;
Salo 2004; Muhonen 2008, 2009; Wessman 2010; Asplund
et al. 2019). The various materials found at these sites and the
interpretations presented for them are aptly summarised in the
title of Taavitsainen’s (1992) article ‘Cemeteries or refuse
heaps?’.

In SW Finland, Pirkanmaa and Häme several Iron Age (ca.
500 BC–1200/1300AD) sites include unburnt faunal material
which has not previously been analysed using contextual or
taphonomic approaches. The interpretation ofmany of these sites
has been previously debated, as they show amixture of finds and
features typical of both settlement sites and cemeteries
(Kivikoski 1969; Sarkamo 1970, 1984; Taavitsainen 1992;
Salo 2004; Muhonen 2008, 2009; Wessman 2010; Asplund
et al. 2019). Increased radiocarbon dating and osteological anal-
yses of bone material have recently demonstrated that artefacts
and human and animal bones from cemeteries, originally
interpreted as representing a single depositional event, may actu-
ally have been deposited hundreds of years apart (e.g. Mäntylä-
Asplund and Storå 2010; Asplund 2011; Tourunen 2011;
Asplund et al. 2019). One of the sites included in this study,
Sastamala Ristimäki, was recently re-examined (Asplund et al.
2019). The earth-stone mixed cairn was originally interpreted as
a single burial cairn. However, after new analysis of the finds and
radiocarbon dates, three distinct elements in its construction were
identified. These comprised an inhumation burial dating to the
fourth century AD, a later ritual earth and stone mixed cairn,
dating to between the fifth and eighth centuries AD, and a cluster
of human bones in a secondary context. The earth and stone
mixed cairn included both settlement material in secondary con-
texts (e.g. pottery, burnt clay, burnt and unburnt animal bones),
separate offerings, such as a partial sheep skeleton, and a separate
cluster of secondarily placed human bones in themiddle layers of
the cairn. The secondary human bones were dated to between the
first century BC and the second centuries AD, thus predating all
the other features. This study provides an example of the possible
complexity of the depositional history of Iron Age cairns and
highlights the need for further studies.

Belief system and archaeological material

In the absence of written sources, the evidence available for
the study of the Finnish Iron Age belief system consists of
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archaeological and ethnographic material (e.g. Krohn 1915;
Muhonen 2009; Wessman 2010; Frog 2017; Hukantaival and
Bläuer 2017). However, our knowledge of it is fragmentary at
best, and no summary of this data exists at present. Therefore,
modern knowledge both of the rituals and beliefs of Finland’s
Iron Age population in general, and of the potential geograph-
ic variation of their beliefs in particular, is scarce. Within the
ethnographic material, ritual practices that have potential to
leave physical remnants to the archaeological site are some-
times described, and studies combining both ethnographic da-
ta and archaeological material have been conducted (e.g.
Muhonen 2009; Hukantaival 2016; Hukantaival and Bläuer
2017).

Among the themes discussed in the context of Iron Age be-
liefs are offerings (e.g. animal parts or bones) made to cairns or
near stones. (e.g. Marjakorpi 1910; Krohn 1915; summary in
Muhonen 2009). This practice was still known in the nineteenth
century. Marjakorpi (1910) describes the story of a farmer’s wife
offering food to a snake in the stone cairn in Heinola in order to
bring good luck to the cattle. Animal bones were reportedly
present in the cairn (Marjakorpi 1910). In Northern Finland,
sacred Sámi sites also include animal bones interpreted as offer-
ings (Äikäs et al. 2009, see also Muhonen 2008). Thus, animal
bones found in cairns could derive also from the later, historical
period. Other concepts present in ethnographic material that have
been used when interpreting archaeological sites are ‘väki’, a
magical force which could be associated with, e.g. fire, iron or
water, and ‘kalma’, that could mean death or harmful force.With
certain rites, these concepts were used in attempts to cure ill-
nesses or as protection against evil forces, as well as to cause
harm (Krohn 1915; Talve 1997).

Ethnographic material also describes remembrance meals
taking place at the cemetery at regular intervals after the death
of the family member (e.g. Waronen 1898; Krohn 1915: sum-
mary in Muhonen 2009). The re-use of Iron Age cemeteries is
a regularly documented phenomenon in the archaeological
record, interpreted as the commemoration and remembrance
of the dead or as death and fertility rituals (Pihlman 1999;
Wickholm 2008; Wessman 2010; Holmblad 2013). If animal
bones on burial sites are remnants of remembrance meals for
the family members, as described in the ethnographic sources,
they should date to the same period of use as the burial activ-
ity, since they are made by the family of the deceased. Animal
bones dating to later periods require different explanation, e.g.
ritual activities when the cemeteries were no longer in active
use (c.f. Wessman 2010).

Aims of this study

This paper examines animal bone assemblages from twelve
Finnish Iron Age sites in Southern and Western Finland with
unburnt faunal material (Fig. 1, Table 1). These sites include

cemeteries or burial sites, ritual cairns and ambiguous sites
with no clear interpretation. The Iron Age in Finland is chro-
nologically divided into the Early (ca. 500 BC–375/400 AD),
Middle (ca. 375/400–800/825 AD) and Late (ca. 800/825–
1200/1300 AD) (Raninen and Wessman 2015) Iron Age
Periods. Many sites discussed in this paper were used during
several of these periods, though the main periods discussed
here are the Middle and Late Iron Ages. This is the first time
these materials have been interpreted within a social
zooarchaeological and taphonomic frame. Due to the poor
preservation of the bone material in Finland’s generally acidic
soil and the paucity of excavated settlement sites dating to the
Iron Age, animal bones from these sites form a significant
portion of the unburnt bone material surviving from the
Finnish Iron Age, especially prior to the Late Iron Age.
These bones therefore provide a very important source of
evidence for research of past animal exploitation and
human-animal relationships in Finland, providing an impor-
tant contribution, for example, to larger projects studying the
development of animal husbandry in Finland.1

Bone material is examined from several perspectives to
understand the process of its deposition, the context of the
deposition and the emerging patterns of behaviour that lie
behind the deposition. First, the results of zooarchaeological
analyses are investigated, with a special emphasis on species
variation and anatomical distribution. Second, bones are set
within the context of their place of deposition and of other
archaeological material. This includes radiocarbon dating of
selected bones and a comparison between the archaeological
data and the role of animals in society in general. Third, the
intention of the deposit is studied through a consideration of
the nature of the bone material, combined with its spatial and
temporal context and ethnographical background.

Materials and methods

This study includes bone material from twelve sites, a total of
twenty separate features (Table 1) from Southern/Western
Finland (regions SW Finland, Tavastia and Pirkanmaa, Fig.
1, coordinates in Online Resource 1). Bone material from six
sites was previously completely unanalysed, two were partly
analysed and four completely analysed (Table 1). For this
study, the bone material from Sastamala Kalliala and
Kirkkovainionmäki (TYA 82 and TYA 205, 222, previous
analysis by Vormisto 1985) was reanalysed, and previous
identifications were clarified. This study focused on animal
bones.With the exception of isolated fragments, human bones
were only marked as present but not identified further. Bones

1 BoNe: Borrowing from the neighbour: Animal husbandry methods and cul-
tural contacts in the Northern Baltic Sea region during prehistoric and histor-
ical periods, Academy of Finland Grant SA286499
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recovered from modern dump layers were removed from the
analysis. Animal age data was only collected from the samples
analysed for this study, because in previous osteological anal-
yses, a variety of recording methods were used. The dating of
artefacts and lists of finds were obtained from the original
excavation reports. In some cases, the dating of the finds
was re-evaluated, and this is mentioned separately in the text.
For quantification of species abundance and anatomical dis-
tribution, the number of identified specimens (NISP) was
used. NISP is the most common quantification method used
in the zooarchaeological analysis in Finland and thus available
for inter-site comparisons. Also, its pros and cons are known
and well-documented (as summarised in Lyman 2018).

Animal age was determined by the degree of fusion of the
epiphyses of the long bones (open, closing and fused, as defined
in Bull and Payne 1982) and dental eruption and wear (by Grant
1982 and O’Connor 2003). This data was not available from the
previously analysed samples from Hattula Myllymäki and
Hämeenlinna Riihimäki. Species diversity was examined by rar-
efaction, a method that reflects the species richness within each
sample. Within the zooarchaeological material, the number of
identified species tends to increase with the sample size. Thus,
it is challenging to compare species richness of small and large
assemblages. Rarefaction enables such comparisons by making
larger samples probabilistically smaller. It returns mean number
of taxa to be expected at a given sample size (Lyman and Ames
2007; Gifford-Gonzalez 2018). The rarefaction curve was gen-
erated by using PAST V.4.01 software (Hammer 2020). The
results should be interpreted with the limitations of the current
material in mind, in particular the potentially complex formation
processes and uncertain dating of the material.

Most of the features studied consist of cairns of mixed earth
and stone (Table 1). At the Pälkäne Hylli site, natural boulders

were used as the central stones of the structure, and in two of
the cairns, hearths were identified during the excavations
(Sarasmo 1959). At Nokia Viik (TYA 337, 426), three sepa-
rate building phases of complex cairns have been identified
(Renvall 1987; Koivisto 1988). Paimio Spurila (TYA 211) is a
cremation cemetery (Luoto 1985). At Nokia Pääskylä 1 and 2
(TYA 485, 497), the features are not described as cairns but
unambiguous structures with stones and soil (Pietikäinen
1989; Nurminen 1990; Spoof 1991). One of the studied fea-
tures at Nokia Pappila 3 (TYA 616, 622) was described as a
stone setting (Sipilä 1995, 1996). At Hattula Myllymäki 4 and
152 (KM 19704, 19,872) and Hämeenlinna Riihimäki (KM
30304) (Sarvas 1976, 1977; Seppälä 1998), structures were
also described as stone settings.

Results

A total of 1024 identified animal bones (NISP, number of
identified specimens, Table 2) were identified from all sites.
The material included only one clear ‘associated bone
group’—in this case, the partial skeleton of a sheep
(Sastamala Ristimäki, Asplund et al. 2019). Thus, most of
the material is disarticulated. In disarticulated material, no
associated epiphysis-metaphysis pairs were observed. The
most abundant species was cattle (Bos taurus), followed by
horse (Equus caballus). Other identified mammal species
were sheep (Ovis aries), pig (Sus scrofa), dog (Canis
familiaris), cat (Felis catus),2 bear (Ursus arctos), fox
(Vulpes vulpes), European elk (Alces alces), European beaver

2 Cat bones were recovered in the same context with modern water voles from
the Sastamala Ristimäki cairn, and they may be recent (Asplund et al. 2019).

Fig. 1 Sites used in this study. (1)
Paimio Spurila, (2) Laitila
Kylämäki, (3) Sastamala Kalliala,
(4) Sastamala
Kirkkovainionmäki, (5)
Sastamala Ristimäki, (6) Nokia
Pappila, (7) Nokia Tapanila, (8)
Nokia Pääskylä (not shown
separately, same as 9), (9) Nokia
Viik, (10) Pälkäne Hylli, (11)
Hattula Myllymäki and (12)
Hämeenlinna Riihimäki
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(Castor fiber), hare (Lepus timidus) and unidentified genus/
genera of seal (Phocidae). Fish species included bones from
northern pike (Esox lucius), zander (Sander lucioperca), perch
(Perca fluviatilis), burbot (Lota lota), cyprinids and fish of the
salmon family. Among bird bones, domestic chicken (Gallus
domesticus) and unidentified duck (Anas sp.) were present. In
addition, bones of micro-fauna such as small rodents were
recorded but not included in this study (Online Resource 2).
Cattle bones are present in 17 archaeological features, horse
bones in 16, sheep or goat bones in 13 and pig bones in 10.

The bone material included both burnt and unburnt frag-
ments (Table 3). While most of the bones of major domesti-
cates are unburnt, all the recovered bones from dog, fox and
brown bear were burnt. Burnt animal bones are present in
twelve features (Online Resource 2). Unburnt human bone
was recovered from three sites (Sastamala Ristimäki, Nokia
Pappila 2 and HattulaMyllymäki 152) and burnt human bones
from a total of twelve features.

The number of identified animal bones in one feature var-
ied from one to more than 200 (Table 2). The bone samples
showed variable numbers of identified taxa. Four sites had
more than 100 identified animal bone fragments (Sastamala
Ristimäki, Hattula Myllymäki 4 and 152, Nokia Pappila 2).
The first three of these possess the greatest number of identi-
fied species, and the rarefaction analyses of these exhibit sim-
ilar ranges (Fig. 2). However, Nokia Pappila 2 have fewer
identified species. The range area for each site represents the
probabilistic number of taxa in given sample size. Thus, if the
ranges do not overlap, the difference in the species diversity is
not likely to be caused by the small sample size. Based on the
rarefaction model, Sastamala Kalliala and Nokia Viik are
more likely to represent high species diversity, while Paimio
Spurila, Laitila Kylämäki 1 and Nokia Tapanila exhibit more
selective characters, consisting only of a few species, mainly
cattle and horse. For Riihimäki Kirstula, there is too little data
for conclusions to be drawn, since its range overlaps that of
many other sites.

The samples also exhibited some variation in anatomical
representation. The anatomical distribution of cattle and horse
bones was studied, including bones categorised as large un-
gulates, as well as anatomical distribution of sheep, goat and
pig bones, including bones categorised as small ungulates
(Figs. 3 and 4). Faunal material from the Late Iron Age
Pirkkala Tursiannotko settlement site is used for reference
purposes (Bläuer 2017; Raninen 2017). The data is presented
separately for burnt and unburnt bones and for each site stud-
ied. Elements from the head included the skull, mandibular
and tooth fragments; those from the trunk included the verte-
brae, ribs and sternum; those from the upper limbs included
the scapula, humerus, ulna, radius, pelvis, femur and tibia; and
the lower limbs included the carpal and tarsal bones,
metapodials and phalanges. All the main anatomical groups
are present in both burnt and unburnt material; however, the

burnt fraction is likely to be more fragmented, and the bones
from lower limbs are more often identified (Tourunen 2011).
For large ungulates, elements from the head were dominant in
most samples. These were mostly teeth. The exceptions were
Sastamala Ristimäki, Nokia Viik and Pälkäne Hylli 3, but
even here elements from the head are more common than in
the settlement site of Pirkkala Tursiannotko. Nokia Pappila 2
also exhibited more variable anatomical distribution thanmost
of the other samples. For small ungulates, elements from the
head are dominant at Hämeenlinna Riihimäki and Nokia
Tapanila, while the Sastamala, Nokia Viika and Hattula sites
represent more variable distributions.

The assemblages are too small for a detailed analysis of cut
marks and age profiles (Online Resource 3). This data was not
reported in the previously analysed assemblages of Hattula
Myllymäki or Hämeenlinna Riihimäki. All five horse epiph-
yses were fused (two scapulae, first phalanx, proximal tibia
and proximal humerus). Cattle age data was collected from

Table 3 Identified burnt and unburnt animal bones (NISP)

Species Unburnt Burnt Total

Cattle (Bos taurus) 269 22 291

Horse (Equus caballus) 237 4 241

Sheep (Ovis aries) 5 1 6

Sheep or goat (Ovis aries/Capra hircus) 223 20 243

Pig (Sus scrofa) 48 16 64

Dog (Canis familiaris) 33 34

Dog? 3 3

Dog/wolf 1 1

Cat (Felis catus) 3 2 5

Brown bear (Ursus arctos) 12 14

Red fox (Vulpes vulpes) 1 1

European elk (Alces alces) 11 11

European beaver (Castor fiber) 9 9

Beaver? 3 3

Mountain hare (Lepus timidus) 10 2 12

Unidentified seal (Phocidae) 1 1

Carnivore 3 3

Chicken (Gallus domesticus) 1 1

Unidentified duck (Anas sp.) 1 1

Bird (Aves) 5 5

European pike (Esox lucius) 2 13 15

Perch (Perca fluviatilis) 13 13

Pikeperch (Sander lucioperca) 22 22

Perch family (Percidae) 1 1

Burbot (Lota lota) 2 2

Cyprinids (Cyprinidae) 13 2 15

Salmon family (Salmonidae) 2 2

Fish (Pisces) 3 2 5

To see the material divided for each site and feature, see Online Resource
2
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epiphysis and tooth wear. One tibia was from a calf. One
metatarsal, two distal metapodial fragments and two calcanei
were unfused. One distal tibia, a distal humerus and a distal
radius from Nokia Pappila 2 and one distal tibia from Paimio
Spurila were fused. The sample included both the fourth lower
milk teeth (pd4) and lower third molars (M3) of cattle. This
indicates the presence of both juvenile or sub-adult and adult
or elderly animals (Grant 1982; O’Connor 2003). There were
also eleven cut marks observed in the material, in cattle, horse,
large and small ungulate and unidentified bones. These are
indicative of meat removal (e.g. cuts on small ungulate ribs)
or the cutting of a carcass into smaller portions (e.g. cutting
through the sacrum of large ungulates).

All the features studied included unburnt animal bones, as
this was the primary factor used for selecting the material
(Online Resource 4). A total of 11 features included human
bones, ranging from a partly preserved inhumation burial
(Sastamala Ristimäki) to one burnt human skull fragment
(Sastamala Kirkkovainionmäki).3 All 20 features included
pottery fragments and burnt clay, and 18 also included flakes
of stone and small metal objects other than weapons (nails,
knives etc.). Iron slag and clay objects, such as mould and disc
fragments, were also frequently present. It seems that human
bones, weapons and jewellery (metal and glass) are often but
not always found within the same features.

Nine unburnt animal bones and one unburnt human
bone were selected for radiocarbon dating (Table 4).
The results range from the seventh century AD to the
historical or modern period, most dating to the Late
Iron Age (Figs. 5 and 6). These results did not accord

with the dating of the artefacts found at these sites, but
they reflected the previous results from Sastamala
Ristimäki (Asplund et al. 2019), where unburnt animal
bone dated to a more recent period than human bones or
artefacts assumed to belong to a burial (Fig. 6, see
Online Resource 5 for summary dating table).

Discussion

Context of the deposition and chronological
circumstances

Many of the sites examined here show evidence of various
activities and multi-period use, and many show evidence of
burial activities predating the deposition of animal bones with-
in the context of a cremation cemetery (Paimio Spurila) or
earth and stone mixed cairn (Sastamala Ristimäki and Nokia
Pappila 2, Nokia Tapanila). At Laitila Kylämäki, the adjacent
cemetery predates the cairn, which was built almost on top of
it. At Nokia Viik, unburnt bone material has been found in the
youngest part of the cairn complex, an earth mound built on
top of two older burial cairns. There is one exception: a pottery
fragment from the stone-earth structure at Hämeenlinna
Riihimäki seems to predate the adjacent cemetery (Online
Resource 5). The context of deposition of these unburnt ani-
mal bones thus seems often to be an old burial ground or
cemetery. Yet some of the materials studied are not associated,
at least directly, with any known cemetery site. However, the
similarity of the find material and feature structure (earth and
stone mixed cairn) indicates that all the sites studied here may
include material from ritual activity based on the same
patterns.

3 For some reason, in Vormisto’s (1985) original analysis, this human bone is
not mentioned.

Fig. 2 Rarefaction curves of
faunal assemblages modelling
number of taxa versus different
sample sizes (samples with NISP
over 25). Generated by using
PAST V.4.01 (Hammer 2020)
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The earliest radiocarbon dating of unburnt animal bone
material is from Sastamala Ristimäki (sixth to seventh centu-
ries AD), and the practice seems to continue at least until the
end of the Iron Age (eleventh–thirteenth centuries). There
seems to be a chronological gap in the current data between
the sites’ burial phases and the later deposition of animal
bones, but this may partly result from a paucity of dated ani-
mal bones, pottery and burials. Even if there is a gap in the
record of use within one part of a cemetery, the wider area
may still have been in active use. Many cemetery sites show
evidence of a long period of use, from the Early to Late Iron
Ages (e.g. Mäntylä-Asplund and Storå 2010; Wessman
2010). The sites examined here are in the southern and west-
ern parts of Finland (the regions of Tavastia, Pirkanmaa and
SW Finland). A similar tradition of animal bone deposition in
the old cemetery context therefore seems to be in evidence
across a wide geographical area, potentially beyond the area
presently studied, since cairns similar to those studied here are
present in, e.g. Eastern Finland (Muhonen 2008).

The animal bone assemblages from these sites have been
formed by different activities and purposes. Some of the un-
burnt material may represent special ritual depositions of se-
lected animals and of animal elements such as the skulls,
mandibles and teeth or the limb bones of horses and cattle or
(semi)-complete animals. In addition, some may relate to

primary burial activities such as burnt dog and bear bones.
Their presence within a feature may be the result of intentional
or unintentional mixing, although without radiocarbon dating
their belonging to later rituals cannot be excluded. It should
also be noted that burnt bear claws (from hides) and dog bones
mixed with human material are common finds in cremation
cemeteries under flat ground in Finland (Formisto 1996). In
the cairns studied, such finds are only found alongside burnt
human bone and thus probably belong to cemetery material
mixed with cairn material, which in Laitila Kylämäki, for
example, is located very near to or even partly overlaps the
cemetery (Lehtosalo 1964). Some unburnt and burnt animal
bones may be connected with the secondary deposition of
settlement debris, thus obscuring the dichotomous interpreta-
tion given to mundane settlement site waste and ritual mate-
rial. There is still little data available concerning the dating of
burnt animal bone material. However, in Sastamala Ristimäki
and Kalliala, both burnt and unburnt animal bones are found
in the same contexts, and there is no evidence of cremation
burials in the features. The material, both burnt and unburnt,
could be explained by the ritualisation process of the domestic
material. Moreover, the sites contain material from the histor-
ical period, with some cairns showing evidence of use during
the historical or modern period. A horseshoe from Laitila
Kylämäki 4 and a brass ring dating from the historical period

Fig. 3 Anatomical distribution of
the cattle, horse and large
ungulate bones. Pirkkala
Tursiannotko is a settlement site
for a reference. Burnt and unburnt
bones are presented separately
and together for each site. For a
closer definition of anatomical
elements belonging to each
group, see the text

Fig. 4 Anatomical distribution of
the sheep, goat, pig and small
ungulate bones (sites with NISP 5
or over). Pirkkala Tursiannotko is a
settlement site for a reference. Burnt
and unburnt bones are presented
separately and together for each
site. For a closer definition of
anatomical elements belonging to
each group, see the text
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from Nokia Haapaniemi Pääskylä (TYA 485:1) are evidence
of later deposition events. A horse pelvis from a stone cairn
from the region of Hattula Myllymäki (Luho 1953) has been
radiocarbon dated to the fifteenth-seventeenth centuries.
During the twentieth century, some of these sites (e.g. Nokia
Tapanila) were sometimes been used as waste dumps.
Burrowing micro-fauna (probably including the cat bones
from Sastamala Ristimäki, see Asplund et al. 2019) are also
present.

Formation and selection of animal bone material

Generally, disarticulated faunal material consists mostly of
unburnt cattle and horse bones. However, some sites show
more variation, both in species and anatomical distribution.
Larger bone samples were found in Sastamala Ristimäki,
Hattula Myllymäki 4 and 152 and Nokia Pappila 2. The
Ristimäki and Myllymäki sites also present higher species
richness, and according to rarefaction analysis, Nokia Viik

and Sastamala Kalliala are also likely to exhibit a similar pat-
tern. For large ungulates, Sastamala Ristimäki and Nokia Viik
also show a more varied anatomical distribution. For small
ungulates, anatomical variation is high in Sastamala Kalliala
and Ristimäki, Nokia Viik and Hattula sites. Previously,
disarticulated bone material from Sastamala Ristimäki has
been interpreted as being derived from ritually redeposited
settlement debris—this is the most likely explanation for the
variety and character of the archaeological material found in
the cairn (Asplund et al. 2019). If the faunal remains were
transported to a cairn with settlement soil, this could mean
that the animal species, element distribution and preservation
(burnt/unburnt) was unaffected by intentional selection. The
other option is ritual deposition, with little importance given to
the species or element selected. The same pattern may also
apply to Nokia Viik and Sastamala Kalliala, where archaeo-
logical find material also resembles that present in Ristimäki.

This is in contrast to Nokia Pappila 2, Nokia Tapanila,
Paimio Spurila and Laitila Kylämäki, which, according

Table 4 Radiocarbon dating results for unburnt animal and human bone

Site Catalogue nr Sample nr Species Element Lab code BP 95.4%

Nokia Tapanila TYA 580 420 Goat Radius Ua-57,518 184 ± 31 1650-modern

Sastamala Kalliala TYA 82 199 Cattle Tooth (M3 max) Ua-58,341 1147 ± 34 770–980 AD

Nokia Pappila TYA 586 569 Horse Carpi (Ci) Ua-58,343 910 ± 33 1030–1210 AD

Nokia Pappila TYA 602 703 Human Tibia Ua-58,344 1405 ± 23 605–665 AD

Nokia Tapanila TYA 498 464 Horse Os coxae Ua-58,342 1122 ± 32 770–1000 AD

Hattula Myllymäki cairn 4 KM 17291 1120 Horse Ph 1 Ua-62,587 1043 ± 30 900–1030 AD

Hattula Myllymäki cairn 152 KM 19704 1324 Horse Mc Ua-60,258 1370 ± 32 600–760 AD

Pälkäne Hylli KM14545 118 Horse Ph 1 Ua-59,124 848 ± 38 1040–1090 or 1120–1270 AD

Laitila Kylämäki KM 16165 245 Horse Os coxae Ua-59,125 1084 ± 34 890–1020 AD

Paimio Spurila TYA 211 177 Horse Mandibula Ua-59,126 1080 ± 20 890–1020 AD

Fig. 5 Calibrated radiocarbon
dates
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to rarefaction analysis, are likely to represent samples
with lower species richness. Some deposits seem also
to contain a wider selection of species and/or anatomical
parts, namely, unburnt elements from the heads and
limbs of cattle and horses (Paimio Spurila, Epaala
Hylli, Laitila Kylämäki). The Myllymäki sites in partic-
ular and perhaps also Ristimäki could be best explained
as a mixture of domestic waste and additional deposits of
large ungulate heads and limbs exhibiting high species
richness, variable anatomical distribution of small ungu-
lates and high numbers of large ungulates skulls and
lower limb. As the formation process of cases studied
can be complex, the rarefaction analysis might also em-
phasise the richness of mixed samples with species typ-
ical both of domestic waste and of ritual deposits. The
contents of the Nokia Pappila 2 site are perhaps best
described as domestic waste with low species richness.

Within the area studied, no large animal bone assem-
blages have been excavated from a Middle Iron Age
settlement context. It is therefore impossible to compare
settlement site bone material from Sastamala Ristimäki
that has possibly been re-deposited with settlement waste
identified from the same period. The main domestic
mammal species recovered from Late Iron Age settle-
ment sites include pig, cattle and sheep or goat bones
in roughly the same proportions (ca. 30% each) and
horse bones to a lesser extent (under 10%) (Online
Resource 5, Schultz and Schultz 1992; Vuorinen 2009
with discussion and reinterpretation in Hukantaival and
Bläuer 2017; Bläuer 2017). Bones of game animals are
also present, but domestic species dominate the samples.
Perhaps the most notable difference in the settlement site
material and the animal bone assemblages in this study is
the large number of pig bones in the former and the
small number of pig bones and large number of horse
bones in the latter. Thus, there seems to be a tendency to
select horse bones for these features and avoid the depo-
sition of pig bones.

Elements from the head and especially unburnt loose
teeth are dominant in the sample. Tooth enamel is the

hardest part of the skeleton: poorly preserved samples
therefore often include a high proportion of teeth.
However, the currently researched faunal material is
usually moderately well preserved. Furthermore, in the
case of decayed skulls or mandibles, a row of teeth
should be present instead of a single tooth. The skulls,
mandibles and loose teeth are therefore common ele-
ments chosen for ritual deposition in the burial context
(Hårding 2002; Carlie 2004; Wessman 2010; Bläuer
et al. 2013; Hukantaival 2016).

Intention of the deposition

The faunal material from the sites studied offers new data
about the belief system and rituals of Iron Age society in
Finland. The results also emphasise the importance of com-
paring ethnographical data with archaeological material when
assuming beliefs recorded in historical period have prehistor-
ical roots (c.f. Hukantaival and Bläuer 2017). The faunal ma-
terial studied here cannot be directly explained by the prac-
tices or beliefs described in the ethnographic material, such as
sacrificing to the cairns or remembrance meals in the ceme-
teries.While the deposition of animal bones and other material
at the cairns as a physical act seems to continue into the his-
torical period, creating a possible continuum of pre-Christian
beliefs within Finnish Christian society, the purpose behind
the act may have changed. However, the current data is insuf-
ficient to study this change in detail.

The species that have entered these sites as part of settle-
ment debris were not especially selected for ritual reasons. It
has previously been suggested that the deposition of settle-
ment material in an old cemeterymay have beenmade in order
to provide a ritually safe or acceptable place for waste that was
seen as needing a ‘proper’ place of deposition (Asplund et al.
2019). Indeed, this may also explain the presence of some
personal objects (jewellery, weapons) or objects relating to
iron, which were seen as holding special power, ‘väki’ in later
Finnish folklore (slag, old casts Krohn 1915). It should also be
noted that some objects dating to the historical period (rings,

Fig. 6 Radiocarbon dating results
for animal and human bones and
artefact dating, AD. For
references, see Tables 1 and 4
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horseshoes) fit this interpretation, especially since rings were
used to cure joint illnesses like gout.4

The unburnt depositions of horse and cattle bones may be
related to offerings. Such offerings represent a more selective
range of material. The animals concerned include at least
horse, cattle and sheep. These are linked to husbandry and
domestic animal uses. This could relate to emphasizing the
farming component in subsistence in societies where hunter-
gatherers were still present in the same area (c.f. Bläuer et al.
2013); however, such an explanation is unlikely for the sites in
SW Finland. The paucity of pig remains in secondary deposi-
tions is noteworthy, as they are abundant in Late Iron Age
domestic waste material. Horse and cattle were large and valu-
able animals. Their selection may have been based on their
value as suitably expensive gifts. Such faunal remains may
relate to commemorating the dead (Wessman 2010). Since a
gap appears to have existed, at least in some cases, between
burial activity and animal bone deposition, the context of the
deposition is old burial place, and the faunal remains are not
likely to be remains from funeral feast as described in the
ethnographic sources. In this case, these bones may have been
offerings to the ancestors, and the concept of the ancestor does
not in this case necessarily mean only genetic relatives or
direct family members. At the present, there is little knowl-
edge available concerning the population migration or possi-
ble population change in the area studied. Thus, the actual
genetic or social relationship between the earlier and later
societies remains unknown. It is also possible that the offer-
ings made at these sites are related to the idea of a more
general power being present there because of the presence of
human remains, perhaps related to ‘kalma’. They may also
have been motivated by a desire to protect horse and cattle
from harm, disease and accidents. Such protection may have
been an aspect of these depositions as evident in the offerings
described in later ethnographic material.

Conclusions

This study reveals new evidence for the ritual use of animal
bones in Southern and Western Finland during the Iron Age.
A zooarchaeological, taphonomic and contextual approach is
a useful tool for interpreting sites with complex find material.
The animal bone material from the sites investigated seems to
be the result of several activities. During the Iron Age, the
ritual deposition of settlement debris and more specific ritual
offerings were performed at old cemetery sites and/or various
stone structures. These sites therefore form long-lived ritual

complexes, where various activities such as burials, offerings
or the ritual disposal of settlement waste took place. The active
use of these sites for centuries over a large geographical area
also seems to imply a continuity, and in some respect a sim-
ilarity, of beliefs in Middle and Late Iron Age Finland, though
the details and true extent of this phenomenon remain to be
studied. Some aspects of this belief system may even have
remained active during the Christianisation of society in the
historical period.
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