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A B S T R A C T   

Reindeer herding emerged among the indigenous Sámi of Northern Fennoscandia between ca. 800 and 1500 CE. 
While the details of the reindeer domestication process are still actively debated, it has been hypothesized that 
the transition to reindeer herding affected Sámi ritual practice, especially animal offerings given at various sa-
cred sites. To explore this hypothesis, we analyzed DNA from reindeer bone samples dating to ca. 1200–1700 CE 
from Sámi offering sites located in present-day Northern Finland as well as from samples originating from ancient 
dwelling site in Southern Finland and Kola Peninsula, Russia. The results show that haplotypes related to wild 
Finnish forest reindeer (Rangifer tarandus fennicus) began to be replaced by haplotypes common in modern 
domesticated reindeer in the faunal assemblages from offering sites starting between 1400 and 1600 CE. The 
results suggest that, although the role of reindeer herding in the economy of the Sámi communities varied 
greatly, the transition to reindeer herding may have affected ritual practices, testifying to a shared way of 
reciprocating with the land and animals.   

1. Introduction 

The emergence of reindeer pastoralism among the indigenous Sámi 
of Northern Fennoscandia has puzzled archaeologists for a long time 
(Storli, 1994; Bjørklund, 2013). Archaeological evidence is often 
ambiguous and difficult to interpret due to the elusive nature of early 
reindeer pastoralism. The first piece of historical evidence mentioning 
domesticated reindeer dates to the 9th century CE (Bately, 2007). 
Analysis of settlement patterns in the mountain areas of Fennoscandia 
suggests that reindeer herding was practiced from ca. 800–1300 CE 
onwards (Bergman et al., 2013; Hedman et al., 2015). However, there is 
also evidence that wild reindeer hunting continued well into the 17th 
century and beyond (Mulk, 2009; Andersen, 2011; Sommerseth, 2011). 
Historical records from the early 17th century clearly show that reindeer 

pastoralism was an important source of livelihood for the Sámi in 
mountain areas, whereas the Sámi living in forested areas, especially in 
present-day Finland, relied on other sources of livelihood, such as 
hunting, fishing and gathering (Tegengren, 1952; Hultblad, 1968). The 
difference in the relative importance of reindeer pastoralism between 
the mountain and forest Sámi remained significant well into the 20th 
century (Kortesalmi, 2008: 25–28, 273–288). 

Despite the regional differences in the relative importance and date 
of adoption of reindeer herding among the Sámi, there were also com-
mon ways of reciprocating with the land and its resources. Sámi offering 
sites emerge in the archaeological record from ca. 500–700 CE onwards 
(Salmi et al., 2015, 2018). These sites were often natural features such as 
boulders, lakes, or mountain tops (Äikäs, 2015). People provided of-
ferings, such as metal objects, reindeer antlers and heads, meat, or fish, 
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at these sites to ask permission to take something from the nature or to 
give thanks (Äikäs et al., 2009). The offerings have a strong link with 
subsistence patterns because they were a means to achieve success in 
various subsistence activities (Äikäs et al., 2009). Despite the differences 
in subsistence patterns within the Sámi area, the offering tradition seems 
to have been rather uniform (Salmi et al., 2018). The offering tradition 
emerged in ca. 500–1200 CE virtually everywhere in the Sámi area, with 
an emphasis on metal objects and wild animal offerings (Hansen and 
Olsen: 127–131, 2014; Salmi et al., 2018). The emergence of reindeer 
offerings in ca. 1200 CE and their peak in ca. 1400–1600 CE happened 
simultaneously across the Sámi area (Salmi et al., 2018). 

Genetic research has shown that the modern Fennoscandian do-
mestic herds are composed of two especially common mitochondrial 
haplogroups, haplogroup II and Ib (Røed et al., 2008). Based on the 
absence of these among the domestic herds in Siberia and on the dif-
ferences on the nuclear DNA between domestic reindeer from Fenno-
scandia and Russia, it has been suggested that that the Sámi people of 
Fennoscandia domesticated their own reindeer independently of the 
indigenous cultures in western Russia (Røed et al., 2008). However, 
more recent archeogenetic work has not found haplogroups II and Ib in 
Norway prior to 500 years ago, when the large-scale reindeer pasto-
ralism developed in Fennoscandia (Røed et al., 2011, 2014; Bjørnstad 
et al., 2012), leaving the origin of these lineages obscure. Recently it was 
suggested that these lineages might have only recently arrived to Fen-
noscandia from the east (Røed et al., 2018). Røed et al. (2020) observed 

haplogroup II with high haplotype diversity among ancient reindeer 
material from Northwestern Siberia, which they interpreted as repre-
senting wild reindeer, as well as among modern wild reindeer of the 
Taimyr Peninsula. The authors also documented haplogroup Ib among 
modern domestic and ancient reindeer of Northwestern Siberia. These 
observations strengthen the hypothesis that haplogroups II and Ib may 
have arrived to Fennoscandia from the East. 

In this study, we analyze ancient reindeer DNA from three Sámi of-
fering sites in Finland dating to ca. 1200–1650 CE (Fig. 1). The aims of 
the paper are two-fold. Firstly, we examine the range of reindeer hap-
lotypes present in the ancient Sámi offering sites in present-day Finland, 
the chronology in the prevalence of these haplotypes and the implica-
tions of the results for the understanding of the emergence of reindeer 
herding in Northern Fennoscandia. The study therefore contributes to 
the understanding of the timing of the transition to large-scale reindeer 
pastoralism in Finland and provides information on the origin of the 
maternal reindeer lineages that nowadays characterize Fennoscandian 
domestic herds. Secondly, we investigate the relationship between 
reindeer offerings at Sámi offering sites and the emergence and spread of 
reindeer herding in Fennoscandia. In particular, we examine the role of 
wild and domesticated reindeer in offering rituals through time. This 
will give an insight into the debate whether the reindeer offerings at 
Sámi offering sites were primarily related to the emergence of reindeer 
herding, wild reindeer hunting, or both. We will especially focus on 
Finland, where reindeer herding was historically in a smaller role than in 

Fig. 1. Map with the study sites. 1: Enontekiö Näkkälä, 2: Inari Koskikaltiojoen suu, 3: Utsjoki Sieiddakeädgi, 4: Kittilä Taatsi, 5: Mikkeli Valkola, 6: Mayak 2 (Kola). 
Biogeographical zones within Fennoscandia are outlined: Blue = Arctic, Red = Alpine, other area = Boreal. 
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the mountain areas of Norway and Sweden. 

2. Material and methods 

2.1. Archaeological material 

The study sites are shown in Fig. 1. Due to the sensitive nature of 
indigenous sacred places, the excavations at sieidi (North Sámi for an 
offering place) places were planned with due ethical consideration. 
Before the excavations and during the project the plans were discussed 
with the President of the Sámi Parliament (Sámediggi) in Finland and 
measures were taken to disturb the sacred nature of these sites as little as 
possible. Hence only small excavation areas were opened and complete 
excavations were avoided. Some of the finds were also left in situ, 
including all contemporary material and some of the bone finds. The 
identification of the bones was conducted by an osteologist in the field 
and then bones were selected for further analyses (DNA, C14, isotope). 
In some sites, we were able to leave most of the bones at the site whereas 
in other cases all the excavated material was needed for analysis. After 

the final analyses in 2011, however, the sampled bones were returned to 
the sieidi sites from which they were taken. The periods of the sites used 
for animal offering rituals were dated with the aid of radiocarbon dating 
of bone samples. The archaeological data and radiocarbon dates are 
presented in detail in Äikäs (2015), Äikäs et al. (2009) and Salmi et al. 
(2011). Most of the dated reindeer bone samples were included in the 
DNA analysis. In addition, we analyzed a sample of undated reindeer 
bones from the sites. We expected that the undated samples date to ca. 
1200–1700 CE, i.e. the period when reindeer offerings were given at 
Sámi offering sites (Salmi et al., 2018). 

A detailed description of the sites and the material is as follows: 
Enontekiö Näkkälä: The site in Näkkälä (Fig. 2) consists of a sieidi 

stone situated on the north-western shore of Lake Näkkäläjärvi. The 
sieidi stone is about 2.5 m high and has a tapering top. The sieidi was used 
by fishermen, as well as reindeer herders and hunters, and according to 
Paulaharju (1932:12), it was “worshipped by all”. Excavations at 
Näkkälä were conducted in 2008 with an excavated area of 16.45 m2. 
The faunal material from Näkkälä consisted of 50 bone fragments, 21 of 
which belonged to reindeer, four to brown bear, six to fish and 19 to 

Fig. 2. The sieidi in Näkkälä. Photo: T. Äikäs.  
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unidentified mammals. The reindeer bones derive from a minimum of 
four individuals. Most reindeer bones were cranial and antler fragments 
and two fragments were from long bones. Age estimates based on tooth 
eruption and wear and epiphyseal fusion suggests that the reindeer were 
adult individuals. Radiocarbon dates show that the animal offerings 
were given mostly between 1165 and 1291 AD. Reindeer offerings were 
given mostly between 1206 and 1291 CE. There were also two reindeer 
bone samples dated as modern. Six ancient samples from Näkkälä were 
analyzed for ancient DNA (Table 1). 

Inari Koskikaltiojoen suu: The sieidi is located at the River Koski-
kaltiojoki, on the top of the western bank of the river leading to Lake 
Nitsijärvi. Hence the sieidi is sometimes referred to as the sieidi of Nit-
sijärvi. The sieidi consists of a cracked and split stone with offerings 
placed under its outcrops. An area of 8 m2 was excavated around the 
sieidi in 2009. A total of 428 bone fragments were discovered from 
Koskikaltiojoen suu. The identified fragments belonged to reindeer 
(146) and wood grouse (24). The reindeer bones derive from a minimum 
of 11 individuals. All reindeer bones were cranial and antler fragments, 
and uppermost vertebrae, presumably originating from reindeer heads 
with soft tissue still attached (Salmi et al., 2011). The age estimates 
based on tooth eruption and wear point towards adult individuals. 
Radiocarbon dates from Koskikaltiojoen suu fall mainly between 1278 
and 1650 CE. The reindeer bones dated between 1450 and 1650 CE. 11 
samples from Koskikaltiojoen suu were analyzed for DNA (Table 1). 

Utsjoki Sieiddakeädgi: The sieidi stone of Sieiddakeädgi is located on 
the stony and rather steep slope of Sieddenjunni. The stone is oblong and 
about 5 × 3.5 × 1.5 m in size. In its southwestern end, there is an almost 
human-sized hollow. In 2008, excavation were conducted with an 
excavated area of 10.74 m2. Only a small amount of bone was found in 
the test pits around the sieidi stone. Instead, small test holes in the slope 
to the northwest of the sieidi revealed the majority of the bone finds. 
Bones were observed in an extensive area on the slope slanting away 
from the sieidi. The most distant bones were 11 m away from the sieidi. 
Their mixed stratigraphy referred to removal of bones from their pre-
liminary place of deposit, which was most likely by the sieidi. The faunal 
assemblage from Sieiddakeädgi consisted of a total of 116 bone frag-
ments. All identified fragments (54) belonged to reindeer. The minimum 
number of individuals was two. As at Koskikaltiojoen suu, all reindeer 
bones were cranial and antler fragments and uppermost vertebrae, 
presumably originating from reindeer heads with soft tissue still 
attached (Salmi et al., 2011). The fragmentary bone material did not 
allow age estimations based on tooth eruption and wear. The reindeer 
bones dated from Sieiddakeädgi dated between 1191 and 1659 CE. 26 
samples were taken from the Sieiddakeädgi material for DNA analyses 
(Table 1). 

Kittilä Taatsi: The offering place in Taatsi is a natural, rock pinnacle 
that tapers upwards in a notched manner. This rock formation is about 
10 m high and is located on the northeast shore of Lake Rotkojärvi. Close 
by the sieidi rock formation there is a steep cliff rising vertically out of 
the lake. This place is called Taatsinkirkko (church of Taatsi) and it has 
also been a sacred place. Excavation at the sieidi of Taatsi were con-
ducted in 2008 with an excavated area of approximately 4 m2. The site is 
characterized by its location on a stony slope, where stone material has 
rolled downhill and mixed the stratigraphy. Clearly outlined test pits 
could not be dug in the stony slope, but instead the sieidi was studied by 
making small test holes in the hollows of the sieidi stone itself and under 
the rocks in the crag surrounding the sieidi stone. The finds were 
concentrated to the west of the sieidi, the side that is dominated by a 
view over the nearby sacred place of Taatsinkirkko. There were 258 
bone fragments in total. The identified fragments belonged to reindeer 
(9), wood grouse (2), merganser (1), pike (2), perch (225) and trout 
(12). The reindeer bones were bones of the cranium, vertebrae, and 
hindlimbs. No antler fragments were found. The dated reindeer bones 
dated as modern and to 1692–1920 CE, whereas a pike bone dated to 
1040–1209 CE. One bone which later radiocarbon dating showed to be 
from a modern individual was analyzed for DNA (Table 1). 

Table 1 
Samples and reference data used in the analyses. 1 Radiocarbon dates were 
calibrated with OxCal v4.3.2 (Bronk Ramsey, 2009) using calibration curve 
IntCal13 (Reimer et al., 2013). 2 See the main text in 2.2. Methods in ancient 
DNA analysis for further details.  

DNA 
sample 
code 

Site Calibrated 
date AD 
(95.4% 
probability)1 

Calibrated 
date AD, 
median1 

Included in the 
following 
analyses2 

RT24 Sieiddakeädgi   Median Joining 
Network, 
Phylogenetic 
tree, Temporal 
haplotype 
network, FST 

RT25 Sieiddakeädgi   Median Joining 
Network, 
Phylogenetic 
tree, Temporal 
haplotype 
network, FST 

RT26 Koskikaltiojoen 
suu   

Median Joining 
Network, 
Temporal 
haplotype 
network, FST 

RT27 Sieiddakeädgi 1496–1655 1562 Median Joining 
Network, 
Phylogenetic 
tree, Temporal 
haplotype 
network, FST 

RT28 Sieiddakeädgi 1428–1610 1453 Median Joining 
Network, 
Phylogenetic 
tree, Temporal 
haplotype 
network, FST 

RT29 Koskikaltiojoen 
suu   

Median Joining 
Network, 
Phylogenetic 
tree, Temporal 
haplotype 
network, FST 

RT30 Sieiddakeädgi   Median Joining 
Network, 
Phylogenetic 
tree, Temporal 
haplotype 
network, FST 

RT31 Sieiddakeädgi   Median Joining 
Network, 
Phylogenetic 
tree, Temporal 
haplotype 
network, FST 

RT32 Näkkälä   Median Joining 
Network, 
Temporal 
haplotype 
network, FST 

RT33 Sieiddakeädgi   Median Joining 
Network, 
Phylogenetic 
tree, Temporal 
haplotype 
network, FST 

RT34 Taatsi   Median Joining 
Network, 
Phylogenetic 
tree, Temporal 
haplotype 
network, FST 

RT37 Näkkälä 1206–1276 1241 Median Joining 
Network, 
Phylogenetic 
tree, Temporal 

(continued on next page) 
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Table 1 (continued ) 

DNA 
sample 
code 

Site Calibrated 
date AD 
(95.4% 
probability)1 

Calibrated 
date AD, 
median1 

Included in the 
following 
analyses2 

haplotype 
network, FST 

RT38 Sieiddakeädgi 1306–1418 1347 Median Joining 
Network, 
Phylogenetic 
tree, Temporal 
haplotype 
network, FST 

RT39 Näkkälä   Median Joining 
Network, 
Phylogenetic 
tree, Temporal 
haplotype 
network, FST 

RT40 Näkkälä   Median Joining 
Network, 
Phylogenetic 
tree, Temporal 
haplotype 
network, FST 

RT41 Sieiddakeädgi   Median Joining 
Network, 
Phylogenetic 
tree, Temporal 
haplotype 
network, FST 

RT42 Koskikaltiojoen 
suu 

1459–1635 1558 Median Joining 
Network, 
Phylogenetic 
tree, Temporal 
haplotype 
network, FST 

RT43 Koskikaltiojoen 
suu   

Median Joining 
Network, 
Phylogenetic 
tree, Temporal 
haplotype 
network, FST 

RT44 Koskikaltiojoen 
suu   

Median Joining 
Network, 
Phylogenetic 
tree, Temporal 
haplotype 
network, FST 

RT45 Koskikaltiojoen 
suu   

Median Joining 
Network, 
Phylogenetic 
tree, Temporal 
haplotype 
network, FST 

RT46 Sieiddakeädgi 1496–1655 1562 Median Joining 
Network, 
Phylogenetic 
tree, Temporal 
haplotype 
network, FST 

RT47 Sieiddakeädgi   Median Joining 
Network, 
Phylogenetic 
tree, Temporal 
haplotype 
network, FST 

RT48 Sieiddakeädgi   Median Joining 
Network, 
Phylogenetic 
tree, Temporal 
haplotype 
network, FST 

RT49 Sieiddakeädgi   Median Joining 
Network, 
Phylogenetic 
tree, Temporal  

Table 1 (continued ) 

DNA 
sample 
code 

Site Calibrated 
date AD 
(95.4% 
probability)1 

Calibrated 
date AD, 
median1 

Included in the 
following 
analyses2 

haplotype 
network, FST 

RT50 Sieiddakeädgi   Median Joining 
Network, 
Phylogenetic 
tree, Temporal 
haplotype 
network, FST 

RT51 Näkkälä   Median Joining 
Network, 
Phylogenetic 
tree, Temporal 
haplotype 
network, FST 

RT52 Sieiddakeädgi   Median Joining 
Network, 
Phylogenetic 
tree, Temporal 
haplotype 
network, FST 

RT53 Näkkälä   Median Joining 
Network, 
Phylogenetic 
tree, Temporal 
haplotype 
network, FST 

RT54 Sieiddakeädgi 1485–1644 1564 Median Joining 
Network, 
Phylogenetic 
tree, Temporal 
haplotype 
network, FST 

RT55 Sieiddakeädgi 1191–1274 1239 Median Joining 
Network, 
Phylogenetic 
tree, Temporal 
haplotype 
network, FST 

RT56 Koskikaltiojoen 
suu 

1472–1641 1561 Median Joining 
Network, 
Phylogenetic 
tree, Temporal 
haplotype 
network, FST 

RT57 Sieiddakeädgi 1225–1290 1271 Median Joining 
Network, 
Phylogenetic 
tree, Temporal 
haplotype 
network, FST 

RT58 Sieiddakeädgi   Median Joining 
Network, 
Phylogenetic 
tree, Temporal 
haplotype 
network, FST 

RT59 Koskikaltiojoen 
suu   

Median Joining 
Network, 
Temporal 
haplotype 
network, FST 

RT60 Koskikaltiojoen 
suu   

Median Joining 
Network, 
Phylogenetic 
tree, Temporal 
haplotype 
network, FST 

RT61 Sieiddakeädgi   Median Joining 
Network, 
Phylogenetic 
tree, Temporal 
haplotype 
network, FST 

(continued on next page) 
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We further analyzed four reindeer bones from an archaeological 
dwelling site located in Mikkeli Valkola in southern Finland and six 
bones from an archaeological dwelling site located in the Kola Peninsula 
of Russia (Table 1). 

Mikkeli Valkola: Valkola settlement site is located on a fine sand 
terrain, at the edge of Mikkelinharju ridge formation and about 400 m 
away from the contemporary Lake Saimaa shore. The distance between 
Valkola and the famous Tuukkala Late Iron Age inhumation cemetery is 
about 900 m. The site has been disturbed by cultivation and the finds, 
excavated in 1956, were collected mostly from the field layer. The find 
material consists of Late Iron Age or medieval bronze items like a bronze 
sheath, a fragment of a chain holder with a spiral, objects made of iron, 
pottery, and burnt bone. Bone material is unburnt and consists of 264 
fragments from domestic and wild animals. The preservation is not very 
good, and the surface is often eroded. Cattle is the most common iden-
tified animal, followed by wild reindeer. Pig and sheep/goat are repre-
sented by several bone fragments. Other species are Eurasian elk, brown 
bear, red squirrel, mountain hare and Eurasian beaver. Occasional fish 
and bird and fish bones are present as well. Four bones were dated from 
the site and they range between the 13th to 15th centuries AD. The bone 
of a Rangifer tarandus was dated to 1395–1445 CE (Hela-3588). 

The Mayak 2 site is located on the north shore of the Kola Peninsula 
in Nokuev Bay of the Barents Sea and dated from the Neolithic to the 
Early Metal period. The site was investigated from 1979 until 1984 by 
the Kola Archaeological Expedition led by N.N. Gurina (Гypинa, 1997). 
The excavated square amounted to 1032 square meters, with a cultural 
layer of 0.8 m. The excavation yielded a rich array of finds, which 
included, besides stone tools and pieces of ceramic, a large number of 
bone and antler artefacts and faunal remains. N.N. Gurina described 12 
different objects at the settlement. Analogies for these objects, such as 
houses, shell middens, fireplaces, exist at the settlements in Northern 
Norway and the Kola Peninsula. Four periods are distinguished (A, B, C, 
D), each of which has specific types of hooks and harpoon tips. The time 
for each period has been determined through carbon dating as: A −
4500–2600 cal. BC, B − 2600–1800 cal. BC, C − 1800–900 cal. BC, D −
900–0 cal. BC (Киceлeвa and Mypaшкин, 2017; Киceлeвa and 
Mypaшкин, 2019). Fishing and sea hunting were the main food sources 
for the Mayak 2 site inhabitants from the Neolithic to the Early Metal 
period. The reindeer bones have not been directly dated, but based on 
archaeological context, they belong to use periods A-B. 

2.2. Methods in ancient DNA analysis 

A total of 54 samples were subjected to genetic analyses. Prior to 
DNA extraction, as much dirt as possible was removed from the surfaces 
of the samples using single-use toothbrushes in the Archaeology labo-
ratory of the University of Oulu. DNA extraction and PCR setup were 
done either in an aDNA laboratory located in the clean lab facilities of 
the Centre for Material Analysis (CMA) of the University of Oulu or in an 
aDNA laboratory of the ancient DNA laboratory located at the Swedish 
Museum of Natural History. Stringent aDNA standards were followed in 

Table 1 (continued ) 

DNA 
sample 
code 

Site Calibrated 
date AD 
(95.4% 
probability)1 

Calibrated 
date AD, 
median1 

Included in the 
following 
analyses2 

RT62 Sieiddakeädgi   Median Joining 
Network, 
Phylogenetic 
tree, Temporal 
haplotype 
network, FST 

RT64 Sieiddakeädgi   Median Joining 
Network, 
Phylogenetic 
tree, Temporal 
haplotype 
network, FST 

RT66 Sieiddakeädgi   Median Joining 
Network, 
Phylogenetic 
tree, Temporal 
haplotype 
network, FST 

RT67 Sieiddakeädgi   Median Joining 
Network, 
Phylogenetic 
tree, Temporal 
haplotype 
network, FST 

RT68 Koskikaltiojoen 
suu 

1454–1633 1522 Median Joining 
Network, 
Phylogenetic 
tree, Temporal 
haplotype 
network, FST 

RT69 Koskikaltiojoen 
suu   

Median Joining 
Network, 
Phylogenetic 
tree, Temporal 
haplotype 
network, FST 

MH319 Valkola   Median Joining 
Network 

MH394 Mayak 2   Median Joining 
Network 

MH395 Mayak 2   Median Joining 
Network 

MH396 Mayak 2   Median Joining 
Network 

MH399 Mayak 2   Median Joining 
Network  

Genetic reference data used in the analyses 
Reference Origin Type  Included in the 

following 
analyses2 

Røed et al. 
2018 

Finnmark Samples from 
historical 
settlement 
sites  

Median Joining 
Network, FST 

Bjørnstad 
et al. 
2012 

Finnmark Samples from 
historical 
settlement 
sites  

Median Joining 
Network 

Salmi and 
Heino 
2019 

Northern 
Finland 

Samples from 
historical 
settlement 
sites  

Median Joining 
Network, 
Temporal 
haplotype 
network, FST 

Røed et al. 
2011 

Southern 
Norway 

Samples from 
historical 
hunting 
stations  

Median Joining 
Network 

Røed et al. 
2014 

Southern 
Norway 

Samples from 
ice patches  

Median Joining 
Network 

Bjørnstad 
and 

Northern 
Finland 

Samples of 
domestic  

Median Joining 
Network,  

Table 1 (continued ) 

DNA 
sample 
code 

Site Calibrated 
date AD 
(95.4% 
probability)1 

Calibrated 
date AD, 
median1 

Included in the 
following 
analyses2 

Røed, 
2010 

reindeer from 
1911 CE 

Temporal 
haplotype 
network 

Røed et al. 
2008 

Fennoscandia Samples of 
modern wild 
and domestic 
populations  

Median Joining 
Network, 
Phylogenetic 
tree, Temporal 
haplotype 
network, FST  
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both laboratories. 
In the first step of DNA extraction, the area on the surface of the 

sample, from which the bone powder sample was obtained, was polished 
using single use piece of sandpaper or a sterile drill bit. Then a powder 
sample was obtained by drilling inside the bone. Around 50–250 mg of 
powder was obtained from each sample. Negative controls were 
included in the extraction and the following PCR amplifications steps. In 
Oulu, DNA extraction followed Rohland et al. (2010), and in Stockholm 
Ersmark et al. (2015), which is a modified version of the protocol C 
described in Yang et al. (1998). 

After DNA extraction, part of the mitochondrial control region was 
amplified with PCR in two overlapping fragments using primer pairs 1 
and 2, or alternatively, the most variable part of this region was 
amplified using primer pairs 3, 4 and 5 (Table 2). For primer pairs 3, 4, 
and 5, PCR protocol followed Salmi and Heino, 2019 with the exceptions 
that 52 ◦C was used as annealing temperature for all the three primer 
pairs, and PCR consisted of 60 cycles. 

Exonuclease I and Shrimp Alkaline Phosphatase were used to purify 
the PCR-products, and the BigDye® Terminator v3.1 Cycle Sequencing 
Kit (Thermo Fisher Scientific) was used for the sequencing reactions. 
Each fragment was sequenced in both directions with an ABI 3730 DNA 
Analyzer (Applied Biosystems). The resulting chromatograms were 
edited and assembled into contigs using CodonCode Aligner (Version 
4.0.4, CodonCode Corporation). 

47 of the studied samples gave usable DNA sequences. In all of the 
following analyses, the sequences were aligned using MAFFT online 
version 7 (https://mafft.cbrc.jp/alignment/server/, Katoh et al., 2002, 
2017; Katoh and Standley, 2013). We used partly different datasets in 
the following genetic analyses because 1) only a partial targeted region 
was obtained from some of the samples studied here 2) the ancient 
reference sequence data available from Fennoscandia was shorter than 
the full targeted region we obtained in this study. See the following text 
and Table 1 for further information. As the sample sizes from the 
different offering sites differed considerably, and because our pre-
liminary analyses did not show major differences in genetic affiliations 
between the sites, we chose to treat the samples from the offering sites as 
a single unit in the analyses. The exception to this was the only sample 
studied from Taatsi, which later radiocarbon dating showed to be from a 
modern individual. 

We first compared the sequences obtained in this study with refer-
ence data representative of ancient and modern reindeer of Northern 
Europe by building a Median Joining Network (Bandelt et al., 1999) 
using PopART (Version 1.7, http://popart.otago.ac.nz), (Leigh and 
Bryant, 2015) using epsilon of 0. The archaeological reference data 
included sequences obtained from reindeer bones originating from set-
tlement sites in Finnmark, Northern Norway (Røed et al., 2018) (with 
additional sequences from archaeological sites Vadsøya, Ássebákte, 
Kjøøya and Måsøy from Bjørnstad et al., 2012), four sequences obtained 
from reindeer bones originating from two settlement sites in Northern 
Finland dated between 1401 and 1797 CE (Salmi and Heino, 2019), 
sequences obtained from reindeer bones from hunting stations and ice 

patches located in the mountain region of southern Norway (Røed et al., 
2011, 2014), as well as sequences of domestic reindeer from Northern 
Finland from 1911 CE (Bjørnstad and Røed, 2010). The modern refer-
ence data included sequences of both wild and domestic populations 
from Fennoscandia from Røed et al. (2008). The alignment length used 
in the Median Joining Network was 174 bp. 

As our observations of the Median Joining Network showed that 
almost all the samples from the offering sites and the dwelling sites we 
studied had haplotypes closely related to the Finnish forest reindeer 
(Rangifer tarandus fennicus), we studied this possible connection further 
by constructing a Bayesian phylogenetic tree with MrBayes version 3.2 
(Ronquist et al., 2012). For this analysis, we included the maximum 
length sequences for maximal statistical inference: the full length se-
quences from the Sámi offering sites and the modern data from Fenno-
scandia from Røed et al. (2008) resulting in an alignment length of 408 
bp. The analysis was run for 20,000,000 generations, saving every 
1000th sample and using HKY + I substitution model. The first 
2,000,000 samples were discarded as burn-in. A 50 percent majority rule 
tree was visualized and modified using FigTree version 1.4 (http://tree. 
bio.ed.ac.uk/software/figtree/). 

In order to investigate and visualize temporal patterns that had 
happened specifically in Northern Finland, we built a temporal haplo-
type network with TempNet (Prost and Anderson, 2011) using the data 
from the offering sites and from the two settlement sites in Northern 
Finland dated between 1401 and 1797 CE (Salmi and Heino, 2019). 
These sequences were treated as a single group, as the previously built 
Median Joining Network had shown the samples from the offering and 
dwelling sites to group together. Data from domestic reindeer from 
Northern Finland from 1911 CE (Bjørnstad and Røed, 2010) and the 
modern data from Northern Finland from Røed et al. (2008) were used 
as more recent populations. Using this same dataset, we also calculated 
nucleotide (π) and haplotype (Hd) diversities as well as number of 
observed haplotypes for each of the three groups. 

We further studied differentiation of the ancient and modern pop-
ulations of Northern Fennoscandia with FST estimations implemented in 
Arlequin ver 3.5.2.2 (Excoffier and Lischer, 2010). We used the se-
quences from Røed et al. (2008) originating from Finnmark from 1200 to 
1700 CE and the data from Salmi and Heino (2019) as representatives of 
reindeer observed in ancient settlement sites and the data of reindeer 
from Northern Finland from (Bjørnstad and Røed, 2010) and Røed et al. 
(2008) as representatives of more recent populations. Additionally, the 
Finnish forest reindeer samples from Røed et al. (2008) were also 
included in the analysis. We deleted one base from the alignment 
because two samples in our dataset had an unknown base in the position. 
The significance of the results was tested with 10,000 permutations. 

3. Results 

3.1. Results of ancient DNA analyses 

The complete targeted mtDNA region (408 bp) was obtained from 39 

Table 2 
Used PCR primers. *Relative to reindeer mitochondrial reference genome (Genbank accession NC_007703.1).   

Primer 
name 

Sequence in 5′-3′ direction PCR fragment 
length 

Nucleotide position of 
initiation of the 
amplification* 

Annealing 
temperature (◦C) 

Amplification 
success rate 

Reference 

Pair 
1 

Rt32 CCTGGCGTATATTAATATAGCTCC 253 15,454 60 39/44 (89%) This study 
Rt283R GTACTTGCTTATAAGCATGGGGC 

Pair 
2 

Rt202 ATAGTACATAAAATTAATGTATTAAGAC 286 15,629 55 42/44 (95%) This study 
Rt489R AATTCATTAAATAGCTACCCCCAC 

Pair 
3 

RangDF TATAATAGTACATTAAAYTAYATRCCCC 141 15,665 52 5/10 (50%) Salmi and 
Heino, 2019 RangDR GGGGRCGGGATACGCATGTTG 

Pair 
4 

RangEF GTACATRGCACATTRRGTCAAATC 114 15,748 52 5/5 (100%) Salmi and 
Heino, 2019 RangER GGGATCCCTGCCAAGCGGGTTG 

Pair 
5 

RangFF CAACATGCGTATCCCGYCCCC 130 15,778 52 5/5 (100%) Salmi and 
Heino, 2019 RangFR AATTCATTAAATAGCTACCCCCAC  
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samples. A partial region (198–234 bp) was obtained from an additional 
8 samples. Sequences have been deposited in GenBank under accession 
numbers MW345737-MW345783. As seen on the Median Joining 
Network in Fig. 3, almost all the samples from the offering sites share 
haplotypes with the samples originating from settlement sites from 
Northern Fennoscandia. Additionally, the only sample from southern 
Finland and the samples from the Kola Peninsula belong to these same 
haplotype assemblages. Most of these lineages are no longer observed in 
more recent data, especially among the Fennoscandian domestic rein-
deer, implying the that there is no genetic continuity between the 
reindeer from the offering and the dwelling sites studied here and the 
domestic reindeer of Fennoscandia. A notable exception to the above 
pattern are the two samples from Koskikaltiojoen suu that are directly 
dated to between 1454 and 1635 cal. AD and belong to haplogroup II 
(Røed et al. 2008). However, those reindeer shared a unique haplotype 
that is no longer observed among modern domestic reindeer. 

The Bayesian phylogenetic tree is shown in Fig. 4. Most of the 
samples from the Sámi offering sites cluster together with 0.99 node 
support in a clade that includes most of the Finnish forest reindeer. 
Almost all the samples from offering sites belong to clades that do not 
include Fennoscandian domestic reindeer, again implying that there is 
no genetic continuity from these reindeer to modern Fennoscandian 
domestic reindeer. 

The temporal haplotype network of Northern Finland is shown in 
Fig. 5. There was no haplotype sharing between Northern Finland in 
1200–1700 CE and later time periods, while there was haplotype sharing 
between the domestic reindeer from 1911 CE in Northern Finland and 
present-day Northern Finland. The majority of the haplotypes present in 

Northern Finland in 1200–1700 CE cluster closely together and are 
multiple mutations away from the haplotypes observed in later time 
periods. Samples RT42 and RT68 from this time period however group 
in haplogroup II but have a haplotype that is not observed in modern 
data. The only sample studied from the Taatsi offering site, RT34, which 
was radiocarbon dated to be modern, carried the most common do-
mestic haplotype. 

Genetic diversity values for the temporal groups are shown in 
Table 3. Northern Finland in 1200–1700 CE had the lowest nucleotide 
diversity while Northern Finland domestic in 1911 CE had the highest. 
Haplotype diversity was lowest for modern Northern Finland and 
highest for Northern Finland in 1200–1700 CE. 

The FST values shown in Table 4 indicate that the reindeer from the 
offering and settlement sites are very closely related to each other, but 
they differ greatly from the 1911 CE and the modern domestic reindeer 
of Northern Finland. Most closely related present-day population to the 
reindeer from the offering and settlement sites is R. t. fennicus. 

3.2. Authenticity of ancient DNA results 

Working with aDNA, it is a common practice to sequence indepen-
dent PCR-replicates in order to determine reproducibility of the results. 
We were however able to exclude contamination or sequencing artefacts 
as drivers of the results by the following means:  

1) Prior to this work, no reindeer samples have been handled in the 
aDNA laboratory in which the samples from the offering sites were 
processed. The fact that most of the studied ancient samples group 

Fig. 3. Median Joining network of ancient and modern Fennoscandian reindeer sequences. Circles present haplotypes present in the data and their size corresponds 
to the observed frequency of the haplotype. Mutations are shown as hatch marks. The length of the lines connecting haplotypes is artificial and has been modified for 
visual purposes. The major Fennoscandian domestic reindeer haplogroups II and Ib (Røed et al., 2008) are shown. 
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with the present-day R. t. fennicus (which genetic material has not 
previously been studied in our research facilities and which no 
longer inhabit the regions from which the studied ancient material 
originates) makes it extremely unlikely that contamination would 
explain the results.  

2) The Finnish forest reindeer population has been known to have 
extended in the past over the whole taiga zone of Finland from his-
torical sources (Luukko:111, 1954; Virrankoski:271–272, 1973; 
Lundmark:161, 1982). Therefore, the fact that ancient samples group 
mostly with the present-day Finnish forest reindeer makes biological 
sense. Furthermore, the ancient samples studied here group mostly 
with ancient samples from Finnmark, which have been studied pre-
viously by other researchers (Bjørnstad et al., 2012; Røed et al., 
2018) as well as with previously studied historical samples from 
Northern Finland (Salmi & Heino, 2019), again showing that the 
results make biological sense. 

Ancient DNA may accumulate so-called post-mortem changes, where 
an observed nucleotide has originally been different (e.g. Thomas & 
Gilbert, 2006). These changes however do not accumulate towards 
certain genetic lineages. The domestic lineages, and the Finnish forest 
reindeer lineage (to which the ancient samples studied here mostly 
group with) are separated by multiple mutations. It is therefore 
extremely unlikely that post-mortem changes would result in a sample 
originally belonging to the domestic lineages (haplogroups II and Ib) to 
be misidentified as a sample belonging to the Finnish forest reindeer 
lineage and vice versa. 

Altogether therefore, neither contamination nor post-mortem 
changes of DNA explain the genetic shift from lineages related mostly 
to present-day forest reindeer to domestic lineages in Northern Finland. 

4. Discussion 

4.1. Offerings of wild forest reindeer in 1200–1400 CE 

The use of Sámi offering sites begun with wild animals, such as bear, 
swan and fish offerings (ca. 500–700 CE onwards) and precious metal 
offerings (ca. 800–1300 CE) (Hallström, 1932; Hedman, 2003; Zach-
risson, 1984; Salmi et al., 2015). It is probable that the lively trade 
contacts with cultural groups from southern Scandinavia and 
present-day Russia were at least a partial reason for the emergence of the 
animal offering tradition (Salmi et al., 2018). These trade contacts 
heightened the need of a steady supply of merchandise such as furs, 
which in turn increased the importance of religious rituals ensuring 
success in hunting activities (Hansen and Olsen, 2014; Mulk, 1994, 
1996; Salmi et al., 2018; Salmi et al., 2015). 

Radiocarbon dates of bone samples from Sámi offering places in 
present-day Finland, Sweden and Norway indicate the reindeer offerings 
first began around the turn of the 12th century (Salmi et al., 2018). Thus 
far, it has been unclear if these reindeer were wild, domesticated, or 
both. It is possible that reindeer domestication had begun at this time, 
influencing ritual patterns. Archaeological investigations of dwelling 
sites from this period suggest that the development of reindeer herding 
was well underway in the Scandinavian mountain area at that time 
(Bergman et al., 2013; Hedman et al., 2015). However, reindeer offer-
ings dating to ca. 1200–1400 CE were not only found from offering sites 
in the mountain areas but also from forest areas (Salmi et al., 2018). In 
addition, some researchers argue that wild reindeer hunting remained 
economically and religiously important until much later (Mulk, 2009; 
Andersen, 2011; Sommerseth, 2011). Stable isotope evidence from Sámi 
offering sites seems to suggest that some of the reindeer offered as early 

Fig. 4. Bayesian phylogenetic tree of samples from the Sámi offering sites and modern Fennoscandian populations. Some clades are collapsed for visual purpose. The 
samples from the offering sites begin with RT followed by the sample code, site (N = Näkkälä, K = Koskikaltiojoen suu, S = Sieiddakeädgi, T = Taatsi) and with a 
direct radiocarbon date in cal. AD for samples for which this is available. For modern data, the number of samples from each population belonging to the specific 
lineage is indicated. References for the population codes are: NO DOM = Norway domestic reindeer, NO MOUNTAIN = wild Norwegian mountain reindeer, FI DOM 
= Finland domestic reindeer, FI FOREST = wild Finnish forest reindeer, KOLA DOM = Kola Peninsula domestic reindeer. For added clarity, the samples from the 
offering sites are in pink, wild Finnish forest reindeer are in green, Norwegian wild mountain reindeer are in black and Fennoscandian domestic reindeer are in 
orange. Node probabilities over 0.9 are shown. 
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as ca. 1200 CE received supplementary winter fodder, implying that 
they were domesticated (Salmi et al., 2020). 

Our results show that in sites located in Finland, the earliest offer-
ings, dating to 1200–1400 CE, did not include genetic lineages that are 
characteristic of present-day domestic reindeer of Fennoscandia (Fig. 5). 
No reindeer remains of known domestic haplogroups were left at of-
fering places located in Finland before the 15th–17th century. Most of 
the samples dating to ca. 1200–1400 CE cluster with modern wild 
Finnish forest reindeer (Fig. 4), suggesting that these animals were most 
probably wild forest reindeer. Furthermore, previous morphological 
study on the same sites revealed that these reindeer had a larger body 
size than the modern domestic population, but a similar size to the 
modern Finnish forest reindeer (Salmi et al., 2020). Nowadays the 
Finnish forest reindeer only survives in parts of Eastern Finland and 
Russian Karelia and as an reintroduced population in Western Finland. 
Furthermore, almost all the ancient reindeer from the offering sites 
share haplotypes with reindeer from dwelling sites located in Northern 
Fennoscandia and Southern Finland (Fig. 3). This suggests that the 

Fig. 5. Temporal haplotype network of Northern Finland. The figure illustrates temporal lineage continuity or discontinuity. The data from 1200 to 1700 CE includes 
the samples studied from the offering sites as well as those reported from dwelling sites in Salmi and Heino (2019). The number of samples having each haplotype is 
indicated. The major Fennoscandian domestic reindeer haplogroups II and Ib (Røed et al. 2008) are shown. Directly dated samples studied from the offering sites are 
shown: The first letter indicates the site (N = Näkkälä, K = Koskikaltiojoen suu, S = Sieiddakeädgi, T = Taatsi), followed by samples code and calibrated date AD 
(95.4% probability). 

Table 3 
Nucleotide and haplotype diversities and the number of haplotypes for the three 
temporal groupings used in the temporal haplotype network (Fig. 5).   

Northern 
Finland modern 
(n = 32) 

Northern Finland 
domestic 1911 CE 
(n = 19) 

Northern Finland 
1200–1700 CE (n =
45) 

Nucleotide 
diversity (π) 

0.03 0.04 0.02 

Number of 
haplotypes 
(h) 

5 6 18 

Haplotype 
diversity 
(Hd) 

0.73 0.77 0.90  
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reindeer that were brought to the offering sites were genetically similar 
to the ones that were consumed in dwelling sites across Northern Fen-
noscandia and Southern Finland, at least when it comes to the maternal 
lineages. Our results therefore suggest that reindeer offered at Sámi 
offering places located in present-day Finland in ca. 1200–1400 CE were 
most likely wild, (although we cannot fully rule out the possibility that 
some of these reindeer were domestic but belonged to lineages that have 
since disappeared from the domestic stock). This result emphasizes the 
importance of wild reindeer hunting in the Sámi economy and religion 
before the onset of reindeer pastoralism. Wild reindeer were common 
and hunted in Northern Finland, as well as elsewhere in Northern Fen-
noscandia, at least until the 17th century (Tegengren, 1952; 
Luukko:111, 1954; Virrankoski:271–272, 1973; Lundmark:161, 1982; 
Kortesalmi:44, 2008; Hansen & Olsen: 174–180, 2014). Wild reindeer 
were important sources of merchandise in the trade between the Sámi 
and societies in southern Scandinavia and present-day Russia (Mulk, 
1994, 1996). The wild reindeer offerings were therefore probably used 
as means to ensure and boost hunting success (cf. Äikäs et al., 2009), and 
therefore wild reindeer offerings at sacred places were an integral part of 
the hunting strategy of the Sámi. 

It has to be remembered that although reindeer herding does not 
seem to have played a large role in the religious and economic lives of 
the Sámi residing in present-day Finland in 1200–1400 CE, it may have 
been more important in other areas, such as the Scandinavian mountains 
where the integration of reindeer herding into the Sámi society and 
economy was already underway (Bergman et al., 2013; Hedman et al., 
2015). This needs to be confirmed with ancient DNA analyses from of-
fering sites spanning a larger geographic area than in the present study. 

4.2. Domestic haplotypes start to replace wild ones at the offering sites in 
1400–1600 CE 

Our results suggest that practically all maternal lineages of reindeer 
from Northern Finland have been replaced within the last few centuries, 
and that the reindeer population that inhabited the area prior to the 
15th–16th centuries has not contributed maternal ancestry to the Fen-
noscandian domestic reindeer. Our genetic results, historical distribu-
tion of forest reindeer in Finland (Luukko:111, 1954; 
Virrankoski:271–272, 1973; Lundmark:161, 1982), and previous 
morphological analyses (Salmi et al., 2020) suggest that the reindeer 
that were brought to the offering sites may largely comprise wild forest 
reindeer. The lack of genetic contribution from these reindeer to the 
Fennoscandian domestic stock is therefore in line with Røed et al. 
(2008), who observed that the Finnish forest reindeer has not contrib-
uted much mitochondrial nor nuclear DNA ancestry to the Fenno-
scandian domestic reindeer. Based on nuclear DNA, the modern 

Fennoscandian domestic reindeer clusters with the wild Norwegian 
mountain reindeer (Weldenegodguad et al., 2020; Røed, 2008). 

The replacing maternal lineages harbor less haplotype diversity than 
the older population. This suggests an abrupt change in offering prac-
tices and/or reindeer genetic lineages. Our results are in line with the 
expansion of few popular domestic maternal lineages as reindeer 
pastoralism spread in Fennoscandia. Such an expansion of haplotypes II 
and Ib has been observed in archaeological material from Finnmark in 
Northern Norway around 1500 CE (Bjørnstad et al., 2012; Røed et al., 
2018). 

The fact that we do not observe haplogroups II and Ib among our 
oldest samples from Finland implies that reindeer pastoralism (or at 
least these profilic maternal lineages) has probably not originated in 
Finland. Furthermore, we did not observe haplogroups II nor Ib in the 
material studied from the Mayak 2 site of the Kola Peninsula. As our 
sample size from the Kola Peninsula was small, further research on 
additional material is needed to clarify the importance of the Kola 
Peninsula regarding the emergence of reindeer pastoralism in Fenno-
scandia. Based on archaeological and historical evidence, it has been 
suggested that reindeer domestication began in the Swedish and Nor-
wegian mountain regions (e.g. Hultblad, 1968; Wallerström, 2000; 
Bergman et al., 2013). However, DNA studies on ancient reindeer ma-
terial from Norwegian mountains and Finnmark from more than 500 
years ago have not found haplogroups II and Ib in this material, leaving 
the origin of these lineages uncertain (Røed et al., 2011, 2014; Bjørnstad 
et al., 2012). Recently, it has also been suggested that the haplogroup 
typical to modern domestic reindeer may have come to Fennoscandia 
from the east (Røed et al., 2018). Røed et al. (2018) argue that domes-
ticated reindeer carrying haplotypes II and Ib, and extensive reindeer 
pastoralism, may have been introduced to the Sámi via their eastern 
contacts through exchange. However, they are cautious in their argu-
ment and emphasize that there is a possibility that domestication or 
active management of local herds took place prior to the genetic 
replacement. Rituals involving reindeer offerings or sacrifices were also 
practiced by many Siberian reindeer hunting and herding peoples 
beginning as early as ca. 200 BCE (e.g. Jordan, 2003; Losey et al., 2020). 

In our data, the first occurrence of haplogroup II, which today is 
linked to domestic reindeer in Fennoscandia, comes from two samples 
from Koskikaltiojoen suu in Inari: RT68 and RT42, directly dated to 
1454–1633 and 1459–1635 cal. AD. These samples share a unique 
haplotype in the dataset. This haplotype is one of the star-haplotypes 
branching from the central haplogroup II haplotype suggesting that 
they may be affiliated with the emergence of large-scale reindeer 
pastoralism in Fennoscandia. However, they may later have become 
replaced with the more numerous central haplotype. We note that the 
direct dates of RT68 and RT42 overlap with sample RT56 from the same 
site which belongs to the lineage that is characteristic of Finnish forest 
reindeer, and overlaps with samples RT46, RT54, RT27 and RT28 from 
Sieiddakeädgi of which the first two belong to the Finnish forest reindeer 
lineage and the latter two to a lineage unique to some of the ancient 
samples. It is therefore possible that both domestic and wild reindeer 
were brought to the offering sites overlappingly between 1454 and 1635 
CE, but one cannot be sure, as the resolution of radiocarbon dates is not 
sufficient. Additionally, it’s possible that RT68 and RT42 may present 
feral domestic or wild reindeer that have obtained their mitochondria 
through interbreeding between wild and domestic reindeer. As we do 
not have any directly dated Finnish samples from between ca 1500 and 
1900 CE, we cannot make exact conclusions. We can state that, in the 
studied material, the development towards the present-day genetic 
composition of reindeer in Northern Finland started sometime around 
1454–1635 cal. AD, but we do not know how long it took to complete the 
change. 

As to why the domesticated haplotype was first observed in our 
material in Inari, it is difficult to give a certain answer. The livelihood of 
the Sámi in Inari was dominated by fishing and hunting (Vahtola, 2003). 
The numbers of reindeer herders and reindeer were low still in the early 

Table 4 
Pairwise FST values between the offering sites, settlement sites in Northern 
Fennoscandia, modern R. t. fennicus, domestic reindeer of Northern Finland from 
1911 CE and modern reindeer of Northern Finland. Significance levels: *<0.05, 
***<0.001.   

Offering sites 
1200–1700 
CE 

Historical 
settlement sites 
1200–1700 CE 

Modern 
R. t. 
fennicus 

N. Finland 
domestic 
1911 CE 

Historical 
settlement 
sites 
1200–1700 
CE 

− 0.003    

Modern R. t. 
fennicus 

0.241***  0.208***   

N. Finland 
domestic 
1911 CE 

0.381***  0.334***  0.458***  

N. Finland 
present 

0.423***  0.383***  0.495***  0.119*  
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17th century reindeer counts (Hultblad, 1968: 61). Archaeological finds 
from Nukkumajoki, a center for the local Sámi at the time, show that 
people in Inari had a wide network of contacts with societies in present- 
day Russia as well as coastal and inland societies in Fennoscandia 
(Carpelan, 2003). The contacts to become acquainted with reindeer 
herding, wherever it originated from, were therefore available for the 
Sámi in Inari. 

Regardless of the geographic origin of the genetic lineages, archae-
ological evidence implies that at least from ca. 1500 CE onwards, rein-
deer pastoralism formed the basis of economy and social organization 
for many Sámi groups (e.g. Bergman et al., 2013; Bjørklund, 2013; 
Hansen & Olsen: 195–206, 2014). There have been several hypotheses 
as to why small-scale reindeer herding of a few animals for decoy and 
transportation purposes gave way to reindeer pastoralism based on 
people following the migrations of their herds (Hansen & Olsen, 2014: 
195–206). It has been suggested that external reasons, such as trade and 
taxation by the emerging nation states, were the triggers to intensify 
wild reindeer hunting so much that the wild reindeer stocks were more 
or less eradicated and thus the need arose to start herding reindeer to 
ensure the availability of reindeer products (e.g. Odner, 2001; Vorren, 
1974, 1977). It has also been argued that the transition to large-scale 
reindeer herding was a means to create surplus for the demands of the 
active trade networks (Hedman, 2003). According to Hansen & Olsen 
(2014: 195–206), the underlying reasons for the transition were prob-
ably more multifaceted. In addition to the abovementioned triggers, 
internal factors of the Sámi society probably also played a role. Hansen 
& Olsen (2014: 203–206) argue that the management of the wild rein-
deer hunting infrastructure, especially the fence systems, eventually led 
to the emergence of organizational leadership and individual ownership 
of animals. Thus, reindeer herding became culturally and socially 
important and formed the basis of the social organization for many Sámi 
groups in the period between 1400 and 1600 AD. This is also the time 
period when the first domestic reindeer genetic lineages emerge in the 
faunal material from Sámi offering sites in Finland. Although our sample 
size is small, it seems plausible that the growing economic, cultural and 
social importance of reindeer herding had an effect on the offering 
practices and created the need to first and foremost ensure success in 
reindeer herding. More DNA analyses of directly dated samples across 
Fennoscandia will be needed to confirm this hypothesis. 

However, historical evidence such as reindeer counts for taxation 
purposes show that there was great variation within the Sámi area in the 
economic importance of reindeer herding (Hultblad, 1968; Tegengren, 
1952). Early 17th century reindeer counts show that there were many 
reindeer herders with large reindeer herds (even several hundred ani-
mals per herder) in the Scandinavian mountain area, suggesting that 
reindeer herding was the main source of livelihood for the Sámi there. 
However, in the area of present-day Finland, the numbers of reindeer 
herders were low and the herds small, only a few animals per herder 
(Hultblad, 1968: 61). It seems clear that some Sámi groups, especially 
those living in forest and lake areas, relied heavily on hunting (including 
wild reindeer hunting), gathering and fishing (Tegengren, 1952; Kor-
tesalmi: 23–24, 2008; Hansen & Olsen: 192–95, 2014) as sources of 
livelihood. It is therefore intriguing to notice that despite the prevalence 
of hunting, gathering and fishing as means of livelihood for the Sámi in 
forest and lake areas of present-day Finland, the domestic reindeer 
haplotype emerges in the reindeer bone assemblages from offering sites 
in 1400–1600 CE. Therefore, it seems that the importance of reindeer 
herding grew culturally and religiously in 1400–1600 CE in relation to 
wild reindeer hunting. Still, it has to be remembered that although 
domesticated reindeer offerings began at this time, other wild species, 
such as forest birds were still offered (Salmi et al., 2018). The wild 
reindeer and other animal offerings taking place alongside domestic 
reindeer offerings reflects the importance of hunting other game for the 
Sámi residing in forest and lake areas. 

5. Conclusions 

Our results show that in the period between 1200 and 1400 CE, most 
likely wild forest reindeer were offered at Sámi offering places located in 
present-day Finland. The social and economic importance of the wild 
reindeer was reflected in its role in the offering rituals, aimed at main-
taining relationships with the land and ensuring success in hunting ac-
tivities. Our study also indicates that the reason for the beginning of 
reindeer offerings in Finland was not domestication and transition to 
reindeer pastoralism, but the importance of hunting wild reindeer. Do-
mestic haplotypes start to replace wild ones on the offering places in 
Finland from ca. 1400–1600 CE onwards. This implies that there was an 
expansion of few popular domestic maternal lineages when reindeer 
pastoralism spread in Fennoscandia. The growing role of domesticated 
reindeer in the offering rituals perhaps reflects how the Sámi shared 
certain elements in their religious ritual and relationship with the land 
and its resources, despite the varying subsistence strategies employed by 
different Sámi groups across Northern Fennoscandia (Salmi et al., 2018). 
The small number of wild reindeer and other wild animal offerings 
taking place alongside with domestic reindeer offerings further confirms 
the importance of hunting other game in the religious and economic 
lives of the Sámi residing in forest and lake areas. 
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Äikäs, T., Puputti, A., Núñez, M., Aspi, J., Okkonen, J., 2009. Sacred and profane 
livelihood: animal bones from sieidi sites in Northern finland. Norwegian Archaeol. 
Rev. 42 (2), 109–122. https://doi.org/10.1080/00293650903289641. 

Andersen, O. (2011). Reindeer-herding cultures in Northern nordland, norway: Methods 
for documenting traces of reindeer herders in the landscape and for dating reindeer- 
herding activities doi:https://doi.org/10.1016/j.quaint.2010.09.007. 

M.T. Heino et al.                                                                                                                                                                                                                                

https://doi.org/10.1080/00293650903289641


Journal of Archaeological Science: Reports 35 (2021) 102691

13
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