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ABSTRACT
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This paper presents the development of Sámi reindeer domestication and pastoralism in
northwestern Sápmi, the homeland of the indigenous Sámi people, based on recent surveys in the
Gilbbesjávri region, Finland. We have documented about 99 percent of known sites in the study
area and present the ﬁrst radiocarbon dates from herding sites in this part of Finnish Sápmi. Since
Sápmi is transnational, archaeological data from the adjoining countries are included in the
analyses. The features connected to the early use of domesticated reindeer appear by the 9th
century A. D. in a mixed hunter-herder economy and suggest a tethered residential but dynamic
logistical mobility. Major changes in site locations and features link with the initiation of nomadic
pastoralism by the 15th century A .D., with a high residential mobility. The expansion of both early
herding and mobile pastoralism appear to have been conscious, indigenous Sámi responses to
wider socio-economic and environmental developments.

environmental archaeology;
pastoralism; mobility; GIS;
Ruovdnál siida; Lake
Gilbbesjávri; Finland

“The Sámi have always lived in these parts, here in the Sámi homeland.”
Sámi author and reindeer herder Johan Turi (2011 [1910], 10)

Introduction
Sámi reindeer herding in northern Fennoscandia is globally
one of the most recent forms of animal domestication with
its origins in the 8th–9th centuries A . D. Sámi are the only
Indigenous people in Europe, and their transnational homeland, Sápmi, covers the northern shore of Europe across
Norway, Sweden, Finland, and Russia. Archaeological
study of Sápmi has been a relatively recent undertaking,
especially in Finland, despite some early attempts and excavations of Sámi sites, partly owing to the long colonial history and sidelining of the northern regions (Carpelan 2003;
Harlin 2019; Hedman and Olsen 2009).
This paper has two main aims. Firstly, based on our
recent archaeological survey work in the roadless Giehtaruohttasa meahcceguovllu (Käsivarsi Wilderness Area;
Northern Sámi place names used throughout) of northernmost Finland, we discuss the archaeological signatures of
early reindeer domestication and pastoralism in the
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transnational Gilbbesjávri region (Finnish: Kilpisjärvi) and
present the ﬁrst radiocarbon dates from Sámi sites in this
part of Finland (Figure 1). Secondly, we wish to familiarize
international readers with the Indigenous archaeology of
Sápmi. Temporally, we concentrate on the period spanning
from the early domestication of reindeer in the 8th–9th
century A .D . to around 1800 A .D ., before the national borders were closed to nomadic Sámi herders. Northern Finnish archaeological chronology is used throughout the
paper. Geographically, we cover the core area of the historical Ruovdnál siida (Finnish: Rounala), as known from the
Swedish colonial tax records kept since the 1500s
(Korpijaakko 1989) (see Figure 1). Siida is a traditional
Sámi community based on family, livelihood, and territory
(e.g. Näkkäläjärvi 2013).
To begin with, we describe the environmental and archaeological background of the transnational study area at the
crossroads of Finland, Sweden, and Norway. No excavations
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Figure 1. A–B) Location of Sápmi and the study area. C) Borders of the historical Ruovdnál siida (siida is an indigenous Sámi herding community based on family,
livelihood, and territory), the Giehtaruohttasa meahcceguovllu (Käsivarsi Wilderness Area), and mentioned locations: 1) Lake Gilbbesjávri; 2) Lake Čáhkaljávri; 3)
Devddesvuopmi; 4) Nuvkkágieddi; 5) Leahttáseatnu; 6) Háldi Fell; 7) River Bierfejohka; 8) River Buntajohka Valley; 9) Čiertegorsa Pass; 10) Deatnomuotki; 11) Nieiddavággi; 12) Rounala Church; 13) Dálvas Duottar; and, 14) Ivgobahta marketplace (Skibotn Markkina). D) Reindeer grazing at a Medieval herding camp at Gahperusvárri (Photograph: Oula Seitsonen).

of Sámi habitation sites have been so far done in the study
area on the Finnish or Swedish sides and only to a limited
extent in Norway (Sommerseth 2011). Therefore, we
approach the archaeological traces with landscape-scale Geographical Information System (GIS) analyses. Landscapes
and entangled pathways through them provide the “tangible
and intangible interfaces” (Honeychurch and Makarewicz
2016, 349) through which the herders live and experience
their lifeworlds (Ingold 2000). Based on these, we assess
the diﬀering spatialities, landscape connections, and use of
space at the sites related to reindeer herding and pastoralism
through time (e.g. Carrer 2013). The term “herding” is used
to refer to the small-scale reindeer husbandry that was not
the main livelihood in the society, and “pastoralism” to the
nomadic pastoral economy (sensu Frachetti 2012; also

Bjørklund 2013; Ingold 1980). Finally, we summarize the
observed patterns of past land use in the Gilbbesjávri region
and mirror them against the wider background of the other
parts of Sápmi. Our study contributes, from a landscape
archaeological perspective, to the ongoing discussions on
the origins and development of reindeer domestication and
pastoralism (e.g. Halinen 2019; Hedman 2015; Jerand and
Linderholm 2019; Mulk 2009; Olsen 2019; Røed, Bjørklund,
and Olsen 2018; Salmi et al. 2015; Sommerseth 2011).
The discussed themes have wider relevance beyond
northern Fennoscandia. Nomadic pastoralism around the
world typically produces outwardly “invisible archaeologies”
(Seitsonen et al. 2018), and, likewise, the Sámi long-term cultural landscapes often appear to outsiders as a natural
“untouched wilderness” (Länsman 2004; Näkkäläjärvi 2013;
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Figure 2. A) Corine land cover zones and the archaeological sites included in the study (see also Table 1; also including sacred Sámi sites not in the heritage
registers). Sites documented in our surveys since 2010 on the Finnish side shown with red circles, previously known Finnish, Norwegian, and Swedish sites
with black circles, and the national borders with the dashed lines. B) Guonjarvággi Valley; left end of the rainbow points at the radiocarbon dated Guonjarvággi
pastoralist camp (Photograph: Oula Seitsonen).

Seitsonen 2020; Tervaniemi and Magga 2019). In recent
years, the vital role that past (mobile) pastoralist groups
have played in shaping and managing their living environment and landscape through land-use and settlement patterns has become increasingly acknowledged around the
world (e.g. Frachetti 2012; Honeychurch and Makarewicz
2016; Lane 2013; Seitsonen, Houle, and Broderick 2014).

The Lake Gilbbesjávri Region and Reindeer
Domestication in Sápmi
Lake Gilbbesjávri is located in the center of our study area on
the border of Finland, Sweden, and Norway (Figure 1C: 1). Its
surroundings are characterized by vast climatic, elevational,

and environmental diﬀerences, ranging from the fjord coastline of the Arctic Ocean to mountain ice caps. The high fells
are traversed by steep-sided U-valleys, which eﬀectively direct
the latent mobility through the area (Figure 2). Numerous
ﬁsh-rich lakes and rivers are found between the fells.
The area is mostly roadless, sparsely vegetated alpine
tundra (see Figure 2). The upper border of mountain
birch is at 550–600 masl, and pine is present on the coast
and in the southeastern corner of the study area. However,
in the past, the climate and ecozones ﬂuctuated widely (e.g.
Kultti et al. 2006; see below for a tentative environmental
reconstruction). The extent of the ecological zones has
aﬀected and directed past hunter-gatherer and pastoralist
land use and has been simultaneously aﬀected and shaped
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by it, for instance, by the constant need for ﬁrewood and
reindeer pasturelands. In historical times, the Mountain
Sámi nomadic herding and settlement pattern oscillated
between winter pastures and camps in the protected forests
(Sami: vuovdi) in Finland in the south and open summer
pastures and camps on the Norwegian coastal fells in the
north (e.g. Itkonen 1948; Valtonen 2016). However, when
the national borders became closed to the nomadic Sámi
in the latter half of the 19th century, Sámi families were
forced to adapt and change their ancestral mobility patterns
(e.g. Linkola 1972; Näkkäläjärvi 2013; Seitsonen 2021; Valtonen 2016).
The modern mean temperature ranges from below –2° Celsius inland to around +5° on the coast. Thermal winter can last
over 200 days, from early October to late June, with continuous snow cover from October to May–June. The study area
has the highest annual snowfall in Finland at around 2 m,
while on the coastal mountains, the snowfall can be over
5 m. Snow lingers on the lowlands until July, and on the
fells are perennial snow patches and glaciers. The highelevation snow and ice patches (Sámi: jassa) are important
for the reindeer herds during the summer months for cooling
and as a respite from insect infestation (e.g. Bevanger and
Jordhøy 2004; Pilø et al. 2018; for Mongolia, see Taylor et al.
2019). The polar night lasts almost two months in the winter,
from late November to late January, and in the summer, the
sun does not set for two months, from late May to late July.
From a southern, outsider perspective, this area may
appear extremely peripheral and hostile. For instance, the
ﬁrst road through the area connecting Finland to Norway
was built during the Second World War by German troops
(Stichelbaut et al. 2021). Still, this extreme environment
has been utilized and occupied through the Stone Age
(9500–1900 B. C.) and Early Metal Period (1900 B. C.–300
A . D .), Iron Age (300–1300 A . D .) and Medieval Period
(1300–1600 A .D .) to the present day (Figure 3). The traditional mobility along waterways and pathways has connected the Sámi homeland for millennia in all directions
(Carpelan 2003).
The earliest written account of reindeer herding in Sápmi
dates to the late 800s A . D. Norwegian chieftain and trader
Óttarr (English: Ohthere), who originated from the Arctic
coast west of the Gilbbesjávri area, stated to King Alfred
(the Great) of Wessex that he had 600 reindeer, including
six valuable decoy or draught reindeer used by the Sámi
for hunting wild reindeer (Sámi: goddi), and taxed and
traded with the Sámi who owned them (Bjørklund 2013;
Hansen and Olsen 2014, 48, 56). We know, therefore, that
by this time, at the latest, some Sámi had tame reindeer
(Sámi: boazu), although the actual timing of reindeer domestication is still debated among researchers. The opposing
standpoints advocate early domestication by the 9th century
A . D ., in either a hybrid hunting-gathering-ﬁshing-herding
economy (hunter-herder, sensu Sadr 1998) or a fully pastoral
economy, and, on the other hand, late domestication in a
nomadic pastoralist system from the 14th century A. D. (for
wider discussions, see Bjørnstad et al. 2012; Mulk 2009;
Røed, Bjørklund, and Olsen 2018; Sommerseth 2011). By
the 11th century A .D ., some mobile Sámi groups had also
adopted sheep/goat herding alongside reindeer (Hedman
and Olsen 2009; Olsen 2019; Zachrisson 2008).
The historical records show that by A .D . 1595, a longrange seasonal mobility system existed in the Gilbbesjávri
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region between the inland winter pastures and the coastal
summer pastures (Itkonen 1948, 115). This tradition was
probably not new at the time and had older roots (Korpijaakko 1989, 132). Nomadic pastoralism is hypothesized to
have spread to the area from the southwest in the 14th–
15th centuries A . D. (Salmi et al. 2015; Sommerseth 2011).
This process appears to have been accompanied by major
genetic changes in reindeer haplotype signatures, suggesting
that the Stone Age, Iron Age, or Medieval (wild) reindeer
populations were not ancestral to the modern semi-domesticated reindeer (Røed, Bjørklund, and Olsen 2018).
It must be remembered that large diﬀerences existed in
the livelihood strategies and socio-economic systems of the
Sámi groups in diﬀerent parts of Sápmi through the centuries. Only some of them adopted mobile pastoralism, despite
the popular cultural view of the Sámi as “primordial” reindeer herding nomads (Hansen and Olsen 2014, 35; Lehtola
2015; Ojala 2014). Until the 20th century, many Sámi groups
practiced some form of a semi-nomadic, hybrid economy
with small herds of domestic reindeer kept mostly for transportation. For instance, on the shore of the Arctic Ocean
dwelled the so-called Coastal Sámi, along the large rivers
the Fisher Sámi, and in southern Sápmi the Forest Sámi,
each group with their own regional adaptations (e.g. Carpelan 2003; Itkonen 1948; Tanner 1929). Since the Early Modern Period, many Sámi have also been assimilated by the
Finnish, Swedish, Norwegian, and Russian settlers encroaching from the south and have picked up more settled agricultural lifeways (Lehtola 2015). Sámi were also forced to adapt
to the establishment of competing and colonial ways of using
and exploiting their environment, for instance, through the
mining projects established by the colonist powers (e.g.
Ojala and Nordin 2015). State-driven Christianity was
brought to the north from the 17th century A .D . onwards,
although Christian inﬂuences were at play centuries earlier
through trade and other networks (Bergman and Edlund
2016; Carpelan 2003). These settler-colonial processes continue in various ways and have also inﬂuenced archaeological
research through the decades (Harlin 2019; Lehtola 2015;
Olsen 2016; Spangen, Salmi, and Äikäs 2015).

(Almost) Invisible Pastoralist Archaeologies in
Gilbbesjávri
Archaeological study of the Sámi past in Finland has seen an
increase since the early 2000s (e.g. Carpelan 2003; Halinen
2009, 2019; Halinen, Hedman, and Olsen 2013; Äikäs
2015). In Sweden and Norway, this development started a
few decades earlier (Olsen 2016). Still, there are massive
regional diﬀerences in the data coverage due to the limited
number of studies and the vastness of the remote, roadless
northern lands. In Sápmi, one often needs to traverse several
days on foot in the wilderness to reach the survey areas
(Nordqvist and Seitsonen 2009). In addition, the Sámi heritage was long (and to some extent still is [see Harlin 2019])
perceived as secondary and peripheral to the national master
narratives of the Nordic countries, with long colonial echoes
(Hedman and Olsen 2009; Spangen, Salmi, and Äikäs 2015).
The transnational nature of Sámi heritage has further
complicated the research, owing to the colonial power-geometrics of archaeology (Ojala 2014). Transnational aspects
have been completely ignored in many archaeological
studies, which is perhaps understandably the easiest
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approach, considering the terminological diﬀerences of the
diﬀerent Nordic languages, diﬀering research intensity, and
the availability of data. These are all typically tied within
the borders of the modern nation states dissecting the
Sámi lands. However, as Sápmi traverses modern boundaries, its heritage must be approached transnationally. The
uneven distribution of studies and the vast roadless region
are easily visible in the distribution of archaeological sites
in our study area (see Figure 2, Table 1). Very few ﬁeld
studies had been carried out in this area until the turn of
the 21st century, and the intensity and focus of ﬁeldwork varies considerably: practically no sites were known from the
Swedish side until the end of 2018; however, many new
sites have been reported since we collected our data for the
GIS studies, and these need to be included in future studies
in the area.
On the Finnish side of the study area, practically all of the
sites were found in the 2000s. A systematic archaeological
survey of the Giehtaruohttasa meahcceguovllu (see Figures
1, 2) was started by the second author in 2010 for the Finnish
state-owned land and forest management enterprise Metsähallitus. Since 2009, several sites have also been spotted by
archaeologist Petri Halinen on his hiking trips (Viljanmaa
2014). In 2015–2019, the survey work was continued by
the ﬁrst author. Nearly 99 percent of the known archaeological sites from the Finnish side have been documented in
these recent surveys. Nevertheless, only a fraction of this
large area has been even cursorily studied, which needs to
be taken into account, and the presented interpretations
can act as a baseline for future work in the area. Detailed
information about the sites can be found in the Finnish
National Heritage Agency’s open access register (NHA
2020; also Viljanmaa 2014, 2016).
There is a curious apparent hiatus in the archaeological
record of northernmost Fennoscandia after the 4th century
A . D ., as ceramic production and use ceases over a large area
(see Figure 3). Until the 4th century, sites are characterized
by knapped lithics and occasional potsherds. The reasons
behind this unique discontinuing of ceramic production are
not fully understood (Hansen and Olsen 2014, 45). The following centuries appear in the archaeological record of
Sápmi, especially in the inland regions, mostly in the form
of stray ﬁnds and radiocarbon dates from multiperiod sites
(Carpelan 2003; Hansen and Olsen 2014, 30). However, in
the coastal area, dwelling remains and other features linked
to the Coastal Sámi are known throughout this apparent
gap (e.g. Hansen and Olsen 2014; Nilsen 2015; Schanche

2000), and some new data from the inland sites suggests
that this hiatus might also prove artiﬁcial there. For instance,
recent radiocarbon dates from the sacriﬁcial Sámi sieidi site at
Unna Saiva suggest that animal oﬀerings had already started
there in the mid-6th century A . D. (Salmi et al. 2015). Sieidi
were, in historical times, and still are, focal points in the
Sámi cosmology and landscape and acted as sacriﬁcial sites
throughout the centuries (Äikäs 2015). Also, the earliest
Sámi habitation sites appear to date to the mid-6th century
A . D . (e.g. Arntzen 2010; Mulk 1994; Sommerseth 2009).
The indigenous archaeological type feature connected to
reindeer herding in Sápmi are various types of hearths
(Sámi: árran; Figure 4). Based on excavations, the diﬀerent
types of hearths originate from lightweight teepee-like structures, analogous to the lávvu and bealjegoahti tents (both of
these are teepee-like tent dwellings with diﬀerences in their
wooden superstructure) used by the Sámi herders until the
20th century (e.g. Halinen 2009, 2016). These hearths have
been aptly described by Finnish archaeologist Pirjo Hamari
(1996, 1) as “three stones across and [with a] little lichen
on the top” and can be very hard to observe with an
untrained eye (see Figure 4). The site types 1–6 discussed
below form the focus of our analyses, and the other sites
listed below are discussed in relation to these (see Table 1).
Site type 1: Stone Age–Early Metal Period sites
Stone Age and Early Metal Period habitation sites (N = 71;
hereafter SA–EMP) appear typically as surface scatters of
knapped lithics (Figure 5A; Viljanmaa 2014, 2016). Most
often, these have no chronologically signiﬁcant ﬁnds, excluding a few locations dated based on radiocarbon analysis or
artifacts, and can date from the Mesolithic (ca. 9500 B. C.)
to the Early Iron Age (4th–5th century A .D .). These hunter-gatherer-ﬁsher habitation sites are used as a comparative
dataset for the sites connected to reindeer herding. There are
also several lithic quarries in the area, but these are not discussed here.
Site type 2: rectangular hearth sites
Rectangular hearth sites (N = 49) present the iconic hearth
type in the archaeological material of Sápmi, linked to the
introduction of reindeer herding (Figures 4A, 5B; Halinen
2016; Hamari 1996; Hedman and Olsen 2009; Hedman,
Olsen, and Vretemark 2015; Olsen 2019). They are found
over a vast area beyond the historical borders of Sápmi,

Table 1. Sites included in the GIS analyses (data for the GIS analyses was collected at the end of 2018, and new sites have since been reported from the Swedish
side; these need to be included in future studies).
Site type
Stone Age–Early Metal Period
Rectangular hearth
Stallo site
Bearpmet hearth
Other hearth (oval, round)
Gieddi
Stray ﬁnd
Buordna
Reindeer fence
Trapping pit systems
Individual trapping pits
Sámi sacred sites (in heritage registers)
Rounala Church
Ivgobahta marketplace (Skibotn Markkina)
Total sites

Dating

Finland

Norway

Sweden

Total

< 300–400 A. D .
Iron Age(–Medieval?)
Iron Age
Medieval–Historical
Iron Age–Historical
Historical
Iron Age(–Medieval?)
Historical
Historical
Prehistoric(–Medieval?)

36
36

1

24
30
11
11
20
3
19
557
4

34
13
1
12
43
4
6
13
3
10
34
3

193

1
143

71
49
1
36
73
15
17
33
6
29
591
7
1
1
338

Iron Age–Historical
Medieval–Historical
(Medieval?–)Historical

1
2
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Figure 3. A) Archaeological chronology of the area; possible 4th–7th century A .D . hiatus highlighted in grey, and Black Death marked with a dashed line. B) New
radiocarbon dates from Sámi contexts in the study area; median dates marked with a cross.

ranging from the inland of southern Norway, through Sweden and northern Finland, to Russia (Bergstøl 2008; Halinen,
Hedman, and Olsen 2013; Murashkin and Kolpakov 2019).
These are sometimes also referred to as “hearth-row sites,”
as the hearths can appear in linear rows of over 20 hearths,
typically with ca. 10 m between individual hearths (Halinen
2016; Jerand et al. 2016). In our study area, 1–8 hearths per
site are found.
The rectangular hearths consist typically of a roughly
quadrangular, dense burnt stone-packing framed with larger
stones. Sometimes the internal stone-packing is absent; at
Gilbbesjávri, the packing is absent from about half of the
hearths (with stone-packing: N = 32; without: N = 30). Discernible solitary or multiple large, ﬂat stones are often present at one end of the hearth (see Figure 4A; in the
Gilbbesjávri region, N = 21). These are reminiscent of the
ethnographically documented ﬂat boassjo stones situated at
the rear of a dwelling (Sámi: boassjo) opposite the entrance
(Sámi: uksa) (see Figure 4). The size of the rectangular
hearths varies in the Gilbbesjávri region, with lengths
between 0.55–2.1 m, widths from 0.4–1.1 m, and heights
from 0.05–0.2 m (mean size: 1.1 × 0.8 × 0.1 m). In other
areas, hearths up to 2.5 m long and with a stone-packing
up to 0.5 m thick have been documented (Halinen 2016).
Researchers have suggested that the thickest and largest
hearths might represent wintertime tent sites (Sámi: lávvobáiki), where the stone-packing would have better stored
the heat (Carpelan 2003; Halinen 2016). This is also
suggested by the sometimes very rich ﬁnds from the
hearth-row sites (Murashkin and Kolpakov 2019; Olsen
2019), which might point to their use as wintertime market
localities where outside traders were met (Henriksen 2019;
Kuusela, Nurmi, and Hakamäki 2016; Olsen 2019).

Radiocarbon ages of rectangular hearths fall into a wide
range between 650–1800 A . D., although most sites, and
especially the hearth-row sites, date to the narrower brackets
of the 9th–14th century (Hamari 1996; Halinen 2016; Hedman 2003; Olsen 2019). However, especially single rectangular hearths, even if outwardly analogous looking, can date
over a very wide time range. Based on Sommerseth’s
(2009, 171–172) research on the western edge of our study
area, it appears that the linear intrasite organization of
hearths might be a more characteristic chronological feature
than either rectangular shape or stone-packing (also Jerand
et al. 2016). The structural diﬀerences of the hearths might
have had functional or seasonal importance. For this study,
we radiocarbon dated four hearths at two hearth-row sites
(Čáhkaljávri itä and Kukkulajoki) on the shore of Lake Čáhkaljávri (Figure 1C: 2; all new dates derive from charcoal
taken from core samples; the tree species of the samples
will be analyzed in a future study). Both sites date to the
most common use-period of rectangular hearths, ca. 1030–
1220 A .D ., and suggest that the dated hearths at both
hearth-rows might have been contemporary with each
other (Table 2, see Figure 3).
Site type 3: Stallo sites
Stallo sites (N = 1) have roundish, shallow depressions about
5–6 m in diameter, with low walls and often a hearth-mound
in the middle (Figure 5C). They are roughly contemporary
with the rectangular hearths and bear close resemblance to
the hearth-row sites in their linear layout, appearing often
in rows of 2–5 depressions (e.g. Hedman 2015; Storli
1996). Stallo sites are consistently found in the upper-fell
regions of Norway and Sweden, and the northernmost
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Figure 4. Site and ﬁnd types in the area. A) Rectangular hearth (at Bierfevággi). B) Bearpmet hearth (at Gahperusvárri). C) Round hearth (at Vuopmegašjávri). D)
Turf hut foundation (at Nuvkkágieddi). E) Tanged iron arrowhead (from Lávrrejohka) (Drawings: Oula Seitsonen and Sami Viljanmaa).

known Stallo site is situated on the western edge of our study
area at Devddesvuopmi in Norway (Figure 1C: 3) (Sommerseth 2009). Radiocarbon dates from Stallo sites in Sápmi fall
between 550 and 1650 A . D. However, it seems that the
conﬁrmed Stallo sites on the high fells of Sweden and Norway date to a narrow timeframe between 800 and 1050
A . D ., and the younger Medieval and later (turf) hut ﬂoors
(Sámi: goahtesáji) represent a separate phenomenon from
these (Liedgren et al. 2007; also Storli 1996). Devddesvuopmi
site has been radiocarbon dated to this narrower timeframe,
to 770–890 A .D . (Sommerseth 2009).
Researchers have debated over the decades about the connection of the Stallo sites to either seasonally mobile hunterherder or pastoralist land-use (e.g. Hedman 2015; Mulk
2009; Sommerseth 2011; Storli 1996) or to year-round

habitation of the fell-region by Sámi pastoralists (Liedgren
and Bergman 2009). Liedgren and Bergman (2009) have
suggested that Stallo sites were used for more permanent
wintertime habitation, whereas other researchers (e.g. Hansen 1990; Hansen and Olsen 2014, 84; Mulk 1994; Sommerseth 2009) are in favor of their seasonal special-purpose use
for hunting or herding in the high fell region. The few ﬁnds
typically uncovered at the excavated Stallo sites could also
point towards periodic, short-term use of these localities
(e.g. Mulk 1994).
Site type 4: bearpmet hearth sites
Bearpmet hearths (N = 36) are often associated with the
spread of nomadic pastoralism (e.g. Halinen 2016; Mulk
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1994; Sommerseth 2009). They characteristically have two
stone-built “arms” extending from the ﬁreplace (sometimes
only one and occasionally four arms) (Figures 4B, 5D).
These arms bordered the uksa entryway and are linked
with the ethnographically documented internal division of
the Sámi tents and turf-covered gámme (or goahti) dwellings
(turf-covered lodges with wooden superstructure) (Itkonen
1948; Mulk 1994). This internal ﬂoor conﬁguration was
sometimes marked with wooden logs instead of stone lines
(Halinen 2009, 105; Itkonen 1948; Mulk 1994, 153).
Where there is more than one bearpmet hearth at a site,
they are typically more spread-out than either the rectangular hearths or Stallo depressions and are rarely linearly
arranged. This is reminiscent of the internal organization
of historical, and also modern, Mountain Sámi encampments, where each family typically dwelled some distance
from the others. There are also fewer hearths per site, with
three at most in the Gilbbesjávri study area. Bearpmet
hearths are also found over a vast region; most have been
excavated in Norway and Sweden (Mulk 1994; Sommerseth
2009), very few in Finland (Halinen 2016), and none have
been reported from the Russian side. Radiocarbon ages
date mostly to the 14th–20th century A. D. (Halinen 2016;
Mulk 1994), with one early outlier dating to the Iron Age
(Schanche 2005; Sommerseth 2009, 201). In the Gilbbesjávri
region, bearpmet hearths with stone lines were still used in
the mid-20th century, and ones with logs for internal division are still used today in seasonal camps (based on discussions with local herders and documenting of modern
seasonal campsites). We have, so far, radiocarbon dated
one bearpmet hearth from Gahperusvárri, near Nuvkkágieddi (Figure 1C: 4), to the mid-16th century A .D . (see
Table 2, Figure 3).
Site type 5: other hearth sites
Other hearth sites (N = 73) are locations where round or oval
hearths without “arms” have been documented (Figures 4C,
5E). Their intra- and intersite spatialities are closely reminiscent of bearpmet hearths. Sites in the Gilbbesjávri area have
1–7 scattered hearths in nonlinear order. Relatively few circular hearths have been excavated in Finland (see Halinen
2016). The radiocarbon ages from these date to the 7th–
20th century A. D.
Some morphological diﬀerences in circular hearths might
have chronological importance. The earliest hearths known
from our study area at Devddesvuopmi (Norway) are ovalshaped and belong to a hearth-row dating to the 7th–8th
century A .D . (Figure 1C: 3; Sommerseth 2009, 171–172).
Halinen (2016) has also excavated an early oval hearth
further east at Utsjoki (Finland) dating to the 11th–12th century A .D . Then again, the smaller round shapes (less than 1 m
in diameter) appear to be contemporary with the bearpmet
hearths, dating from the 14th century A. D. onwards (Sommerseth 2009, 168). For this study, we have dated one
small round hearth (diameter = 0.7 m) with internal stonepacking from Guonjarvággi to the late 17th century A .D .
(see Table 2, Figure 3).
Site type 6: gieddi
Gieddi (N = 15) are multiperiod sites that have been inhabited seasonally for centuries, some from the Medieval Period
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until today (Figure 5F). These relate to the nomadic pastoralists’ seasonal mobilities. Lush, meadow-like vegetation
characteristic of gieddis is nourished by centuries of recurring cultural and animal activity and diﬀers visibly from
the surrounding areas. Only a few have been archaeologically
studied, but often several hearths, turf hut foundations
(Figure 4D), or remains of log houses are visible at the
sites (Aronsson 1991; Carpelan 2003; Hedman 2015; Karlsson 2006).
Other sites included in the GIS analyses
Other site types were included in the GIS analyses for comparison with site types 1–6. For example, the proximity of
these to the habitation sites was studied based on the cost
of movement (see below).
Trapping pit systems (N = 29; individual pits, N = 591)
can consist of hundreds of pitfall traps at strategic locations
in the landscape (Figure 5G). Most of the radiocarbon dated
pitfalls in Sápmi originate from the SA–EMP times (Halinen
2005), although some also date to the Iron Age (Sommerseth
2011).
Stray ﬁnds (N = 15) include iron arrowheads and one
horseshoe ﬁbula. All of these originate from the high fell
regions and likely date to the Viking Age, 800–1150 A. D.,
some possibly a little later (Figures 4E, 5G; Joona and Kotivuori 2011; Viljanmaa 2014).
Buordna (N = 33) are storage pits cleared from boulder
ﬁelds (Figure 5H). These kinds of structures were used at
least in the Medieval and Historical periods, based on radiocarbon dating (13th–15th century A.D.) (Mulk 1994, 159)
and lichenometric analyses (17th–19th century A.D.) (Valtonen 2006, 71).
Reindeer fences (N = 6) included in the heritage registers
date to the Historical period and reﬂect the seasonal mobilities of the nomadic pastoralists and their herds (Figure 5H).
Their ancestry is not known, but some are still occasionally
used by herders.
Sacred Sámi sites (N = 59; 7 in the heritage registers) are
long-used sacriﬁcial sieidi sites and other Sámi sacred
localities, such as springs, cliﬀs, and boulders. One or more
sacred localities are visible from most of the habitation
sites, owing to the close proximity of sacred fells (Figure
5I). Some sieidis have also been excavated and dated, proving
their long use-life from Iron Age times to the 20th–21st century (Salmi et al. 2015; Äikäs 2015).
Rounala Church (N = 1) is the earliest inland church in
this part of Sápmi (Figures 1C: 12, 5I). It appears in the historical records by the mid-16th century A. D., but excavated
burials have been dated from the 13th–14th century A. D. to
the 17th century A .D . (Aronsson 2012; Fjellström 2020). A
new church was built at Boaresmárkan (Finnish: Markkina)
at the start of the 17th century A .D . (Halinen 2007; Harlin,
Mannermaa, and Ukkonen 2019), and the small church at
Rounala became an occasionally-used chapel. The chapel
gradually fell out of use, and its log frame was dismantled
and sold in 1796.
Ivgobahta Markkina (N = 1; Norwegian: Skibotn) is a
long-used marketplace on the shore of Ivguvuotna Fjord
(Norwegian: Lyngenfjorden) (Figures 1C: 14, 5I). Historical
records mention the marketplace in the 16th century A .D .,
although it may have a much longer history (Itkonen 1948;
Spangen 2016, 142).
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Figure 5. Archaeological sites in the area. A) Stone Age and Early Metal Period sites. B) Rectangular hearths. C) Stallo site at Devddesvuopmi. D) Bearpmet hearths.
E) Other hearths. F) Gieddi. G) Pitfall traps (red) and stray ﬁnds (black). H) Buordna storage pits (red) and reindeer fences (black). I) Sacred Sámi sites (red, 7 included
in the heritage registers), Ivgobahta market place (black circle), and Rounala Church (black cross). The national borders are marked with the dashed lines.

Spatiality of Hearths in the Wilderness
Several researchers have made observations about the landscape setting of the diﬀerent kinds of sites in Sápmi, but
these have typically been descriptive and not based on

GIS analyses (e.g. Hamari 1996; Halinen 2016; Hedman
2003; Mulk 1994). We conducted a statistical assessment
based on landscape-level GIS analyses. All analyses are
based on open-access spatial datasets, such as the European

Table 2. New radiocarbon dates from the Gilbbesjávri region (all charcoal from core samples).
CAL A . D .

Site

Lab. Nr.

B.P.

Min

(68.3%)
Max

CAL A . D .

Min

Čáhkaljávri itä
D-AMS-035339
920 ± 24
1046
1165
1036
Čáhkaljávri itä
D-AMS-035340
934 ± 23
1045
1158
1035
Kukkulajoki
D-AMS-035342
894 ± 25
1054
1211
1045
Kukkulajoki
D-AMS-036595
905 ± 24
1049
1207
1044
Nuvkkágieddi
D-AMS-036605
962 ± 27
1033
1150
1026
Gahperusvárri koillinen 4
D-AMS-036590
317 ± 26
1517
1638
1490
Guonjarvággi
D-AMS-035322
231 ± 24
1647
1796
1638
Calibrated with OxCal v4.4.2 Bronk Ramsey (2020); r:5; IntCal20 atmospheric curve (Reimer et al. 2020).

(95.4%)
Max

Median

Site type

1205
1164
1220
1216
1158
1645
> 1950

1103
1101
1166
1137
1100
1562
1671

2
2
2
2
?
4
5
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zones based on fossil pine trunk ﬁnds, paleoecological
studies (Kultti et al. 2006), and the potential uphill shift
of the mountain birch treeline during warmer environmental conditions (Wöll 2008, 110).
In the following, the spatial observations related to site
types 1–6 are summarized (Figures 7–9); the single Stallo
site at Devddesvuopmi (site type 3) is omitted from the statistical analyses. Besides evaluating the landscape characteristics and site attributes, such as the modern and modelled
environment (Figure 6B–C) and the number of hearths per
site, Kernel Density Estimation (KDE) (e.g. Bonnier, Finné,
and Weiberg 2019) and Ripley’s K analysis (e.g. Wright
et al. 2020) were also applied for assessing the patterning
of sites. KDE analysis can be used as a quantitative measure
for assessing changes in the land-use patterns and the clustering of sites (see Bonnier, Finné, and Weiberg 2019 for
methodological and algorithmic details). Ripley’s K analysis
quantitatively assesses the clustering or dispersal of sites by
comparing the expected and observed numbers of data
points around a locality (see Wright et al. 2020 for methodological and algorithmic details). The centroids of sites were
used as a starting point for all the locational analyses. Siteto-site proximity was measured based on topography-based
cost of movement instead of Euclidean distances and modelled using the R movecost package (Alberti 2019).
Site type 1: SA–EMP sites

Figure 6. A) Land cover model for Medieval Climate Anomaly (MCA) conditions. B) Percentage of site types 1–2 and 4–6 in the diﬀerent land cover
zones in modern environmental conditions (see also Figure 3; excluding the
single Stallo site). C) Percentage of site types 1–2 and 4–6 in the diﬀerent
land cover zones in the modelled MCA conditions. Background environmental
values illustrated in the histograms with black outline. 1 = Stone Age and Early
Metal Period sites (N = 71); 2 = rectangular hearths (N = 49); 4 = bearpmet
hearths (N = 36); 5 = other hearths (N = 73); and, 6 = gieddi (N = 15). The
national borders are marked with the dashed lines.

25 m resolution Digital Elevation Model (DAT-193-en
2017) and its derivatives and the Corine land cover data
(CLC 2018). Besides the modern land cover data (see Figure
2), a tentative paleoenvironmental reconstruction was prepared for the conditions during the warmer Medieval Climate Anomaly (MCA, ca. 950–1250 A. D.). Figure 6A
shows the exploratorily modelled distribution of ecological

SA–EMP sites are found in both maritime and inland settings, with 75 percent of sites below 560 masl. These are situated on the water’s edge, as is typical of hunter-gatherer sites
in the wider region, mostly on the shores of larger water
bodies (>1200 ha), but also in riverine environments. The
lakeside sites are typically on ﬂat, sandy terrain in the vicinity
of river mouths (Viljanmaa 2016, 6). Compared to the mean
background environment, most of the SA–EMP sites are in
more sheltered loci in both inland and coastal zones, have
more rugged terrain within 500 m of the sites, are closer to
bogs, and get less sunlight. However, some inland sites are
also found in relatively exposed positions, suggesting that
they might have been special-purpose sites, such as seasonal
hunting camps. Modern land cover at the sites clearly diﬀers
from the background environment. Over 40 percent of sites
are in the mountain birch-shrub zone, 27 percent of sites are
in coastal mixed forest, and nearly one-third are in the high
alpine tundra environment (see Figure 2: sparse vegetation
and heathland). The paleoenvironment of the sites has
ﬂuctuated widely, owing to their potentially several millennia-long timespan. In relation to the other sites, SA–EMP
sites are located closest to pitfalls and sieidi and are farthest
away from stray ﬁnd locations.
Site type 2: rectangular hearths
Rectangular hearths are practically all above 450 masl.
Nearly 80 percent are adjacent to rivers and small lakes,
with less than 5 percent by larger water bodies. They are
consistently situated further away from waterbodies, in
clear contrast to the preceding SA–EMP sites situated
directly on the shoreline, in rockier terrain, and closer to
bogs, as is typical throughout Sápmi. This suggests major
diﬀerences in lifeways, most likely the emergence of
small-scale reindeer herding (e.g. Hedman 2003; Halinen
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Figure 7. Spatial variables for site types 1–2 and 4–6 (excluding the single Stallo site). Background environment’s median values are shown with horizontal black
lines and in the histogram with a black outline. 1 = Stone Age and Early Metal Period sites (N = 71); 2 = rectangular hearths (N = 49); 4 = bearpmet hearths (N =
36); 5 = other hearths (N = 73); and, 6 = gieddi (N = 15).

2016; Mulk 1994; see below). Compared with the SA–EMP
sites and the background environment, the rectangular
hearths are in more open, less sheltered localities, in less
rugged terrain settings, and receive more solar radiation.
No rectangular hearths are known in the modern mixed
forest zone of the study area; over half are on the open
alpine tundra, and the rest are in the mountain birch
zone. In the modelled paleoenvironment for ca. 1000 A. D.,
nearly 70 percent of the sites would have been in the mountain birch-shrub zone and three percent in the mixed forest
zone. In other parts of Sápmi, rectangular hearths are
characteristically situated in the modern-day pine forest
zone (Halinen 2016; Sommerseth 2009, 171), although
some are also known in the higher fell regions (Hedman
2015). Of the other sites, the rectangular hearths are
found closest to the buordna storage pits and pitfall traps
and are farthest away from the stray ﬁnds.

The number of rectangular hearths per site has a bimodal
distribution (Figure 8D), analogous to that observed in eastern Sápmi (e.g. Carpelan 2003). This has been suggested to
mirror functional or seasonal diﬀerences, for instance, scattered family summer camps and aggregate winter camps
(Carpelan 2003; Halinen 2016; Hamari 1996; Olsen 2019).
Four sites with more than six rectangular hearths are
known from the study area, with linear hearth-rows of 6–8
hearths. All of these are situated at the lower elevations adjacent to the modelled mixed forest zone (Figures 8A, 8E). It is
noteworthy that these sites also have the largest known
hearths in the area, most with stone-packing, and are all
further from the shoreline than the smaller hearths
(Figure 7). The stone-packing could have stored more heat
(Halinen 2016; Olsen 2019), which could suggest that at
least some were used in the snowy period lasting over half
a year at Gilbbesjávri (see below).
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Figure 8. Number of hearths per site: A) rectangular hearths; B) bearpmet hearths; and, C) other hearths. D) Percentage of sites with diﬀerent number of hearths.
E) Number of hearths per site by elevation. The national borders are marked with the dashed lines.

Site type 3: Stallo sites
The only known Stallo site in the study area at Devddesvuopmi
resembles the rectangular hearths in its spatial setting and
conﬁguration, with linearly arranged depressions in the vicinity of a small stream (Sommerseth 2009). Most of the Stallo
sites in other parts of Sápmi are situated in riverine environments and by small lakes (e.g. Hedman 2015; Mulk 1994; Storli
1996). Stallo sites are nowadays mostly located in the mountain birch zone close to the boundary of the open tundra habitat, and paleoenvironmental studies suggest that they were also
originally in analogous mountain birch-dominated settings
(Bergman, Zackrisson, and Liedgren 2013).

connected to riverine environments than any other site
type and are mostly situated in the alpine tundra region,
although some are also known in the low-elevation mixed
forest zone. Since most of these are probably younger
than the MCA, their original setting might have been analogous to the modern-day environment. Distance to bogs,
shelter, openness, and solar radiation values resemble
bearpmet hearths, but the circular hearths are located
within 500 m of more rugged terrain. Analogous to the
bearpmet hearths, the sites with the most circular hearths
(3–8 hearths/site) are situated at higher elevations (Figures
8C, 8E). Like the bearpmet hearths, circular hearths are
also closest to buordna and farthest away from sieidi.

Site type 4: bearpmet hearths

Site type 6: Gieddi

Bearpmet hearths are found up in the fells, mostly above 600
masl, and accordingly, the modern landcover is predominantly alpine tundra. It is likely that most, if not all, of
these are younger than the MCA, so they may originally
have been situated in open tundra. In relation to shelter,
openness, solar radiation, and ruggedness of terrain, they
share similarities with rectangular hearth sites, but they are
further from bogs and more often in riverine settings. Sites
with the most bearpmet hearths (3 hearths/site) are situated
on the upper edge of the modern mountain birch-shrub
zone, contrasting with the rectangular hearths (Figures 8B,
8E). The unsystematic intrasite setting of hearths at most
of the sites contrasts with the linearity of the rectangular
hearth and Stallo sites. Bearpmet hearths are located closest
to buordna and farthest away from pitfalls and sieidi.

Gieddi are also found in both inland and coastal zones, and
all but one are above 525 masl. They are mostly in riverine
environments, closer to bogs than either the SA–EMP or
bearpmet and circular hearth sites, and in more rugged,
less open settings. Over half of them are currently situated
on the alpine tundra and the rest in the mountain birchshrub zone. Most, if not all, are likely younger than the
MCA, so this may have been their original environmental
setting. Gieddi are situated closest to buordna and furthest
away from stray ﬁnds.

Site type 5: other hearths
Round and oval hearths are mostly found above 500 masl
in both inland and coastal zones. They are more closely

From Hearths and Trapping Pits to Mobile People
and Reindeer
Spatialities of site types 1–6 show clear diﬀerences with each
other. This suggests a high potential for extending the GISbased studies, for instance, for producing predictive models
of archaeological site locations (e.g. Carrer 2013; Wachtel
et al. 2018). Our observations from the study area are generally in line with those made elsewhere in Sápmi regarding the
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Figure 9. Kernel Density Estimation (KDE) with 50, 75, and 90 percent density contours for: A) Stone Age and Early Metal Period sites; B) rectangular hearths and
Stallo site; and, C) Bearpmet and other hearths and gieddi. 90% density contour signiﬁes the highest potential land-use zone. D–F) Ripley’s K statistics for: D) Stone
Age and Early Metal Period sites; E) rectangular hearths and Stallo site; and, F) bearpmet and other hearths and gieddi (observed values in red, expected values in
blue, and the 95% Markov Chain Monte Carlo simulation envelope in grey). Observed values leaning towards the top-left corner signify higher clustering than with
the simulated expected values.

spatiality of reindeer herding and pastoralist sites (e.g. Hedman 2003; Halinen, Hedman, and Olsen 2013; Mulk 1994;
Sommerseth 2009; Storli 1996). However, there are also
some diﬀerences, such as the high number of rectangular
hearths located at Gilbbesjávri in the alpine tundra. This is
in contrast with the other parts of Sápmi, where they are
mostly found in the mixed and pine forest zones (but see
Hedman 2015). Also, the previous studies have not
approached the spatial observations statistically or with landscape-level analyses. In the following, we attempt to link the
above observations to the behavior of people and reindeer.
Based on their spatial setting, intrasite arrangement, and
acquired radiocarbon dates, it seems that most of the rectangular hearths, hearth-row sites, and the northernmost
known Stallo site are contemporary with each other in the
Gilbbesjávri region, as also found elsewhere (e.g. Bergman,
Zackrisson, and Liedgren 2013; Halinen 2009; Liedgren et al.
2007; Olsen 2019; Storli 1996). However, it must be remembered that dating single rectangular hearths is diﬃcult without
radiocarbon dating. Based on the current GIS analyses and
studies in other parts of Sápmi, the rectangular hearth and
Stallo sites likely belong to a hunter-herder economy with
some domesticated reindeer used as draught and decoy animals by the 9th century A. D., if not earlier (e.g. Halinen
2016; Sommerseth 2011; Olsen 2019). In contrast, the bearpmet and other hearths and gieddi appear to be associated
with nomadic pastoralist land use, likely from the 14th–15th
century A .D . to the 19th century A .D . (e.g. Halinen 2016; Sommerseth 2011). Also, the beginnings of a reindeer dairy economy might date to this timeframe (e.g. Mulk 1994, 197).
Based on the archaeological traces, it is evident that broadscale changes took place in the region from the Iron Age to
Historical period. The distribution of diﬀerent kinds of

hearths likely mirrors the distribution of various kinds, and
temporally diﬀerent, activities of people dwelling in lightweight mobile tent structures. By contrast, Stallo housepits
have been suggested to represent remains of either more permanent hut structures (Liedgren and Bergman 2009) or dug
tent ﬂoors with earth-enforced walls (e.g. Mulk 1994, 140–
141). The observed diﬀerences in the spatialities serve as a
starting point for exploring people’s taskscapes related to
hunting, herding, and pastoralism in the local landscape.
The distribution of taskscapes mirrors people’s everyday
environmental perception, temporalities (Ingold 2000),
place ballets (Seamon 2006), and corporeal interaction with
their lifeworld, “the taken-for-granted fabric and dynamic
of everyday life” (Seamon 2006, 55). Bodily immersion in
the world allows people to perform and function in a meaningful way in their surroundings. This view bears a close
resemblance to the indigenous Sámi relational perception
of their environment and the world as an all-encompassing,
ﬂuid, and cognitively controlled web-of-relations (Näkkäläjärvi 2013; Ruotsala 2002, 360; Tervaniemi and Magga
2019). This relational world unfolds in space and time as
people move along the entangled network, traversing their
extended home landscapes (Mazzullo and Ingold 2008).
The traces of these past actions can be archaeologically
approached as “‘temporalities’ … ‘collapsed’ into landscape”
(Mlekuž 2014, 8). Whilst these temporalities are overlapping
and intertwined, some general observations can be made of
the land use by both people and reindeer and the potential
for their encounter and interaction.
Spatial clustering of archaeological features, and thus
potential human activity and land use related to these (Bonnier, Finné, and Weiberg 2019), was assessed with GIS-based
KDE and Ripley’s K analyses. Three KDE percentiles are
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visualized in Figure 9, with the 90 percent density contours
signifying the highest potential land-use zones connected
to the diﬀerent site types (Figure 9A–C; Bonnier, Finné,
and Weiberg 2019). These suggest that the focus of land
use shifted through time from the lower coastal and lacustrine areas up to the fells and became more clustered along
the natural passageways through the area (note that discrepancies in research intensity in diﬀerent parts of the study
area might skew the spatial studies, and analyses should be
continued as new data accumulates). The SA–EMP sites
are mostly situated on the Ivgobahta fjord coastline and
around Lake Gilbbesjávri, but seasonal hunting and lithic
quarrying activities high in the fells also appear to have
been important (see Figure 9A). The rectangular hearth
and Stallo sites are all found further up on the fells (see
Figure 9B), and the bearpmet and other hearths and gieddi
even further up are clustered along the important passageways through the area (see Figure 9C). Based on Ripley’s K
analysis, all of the archaeological sites show clustering
when compared with the expected frequencies based on
Markov chain Monte Carlo simulations (Figure 9D–F; analyses were based on the computation of 999 Monte Carlo
permutations of randomly distributed points within a
bounding polygon based on the site universe, with unsupervised start and end distances and a simulated outer boundary
correction for the potential of sites occurring outside the
study region [see Wright et al. 2020]). There appears to be
higher clustering of site types 2–6 over shorter distances,
especially at places such as mountain passes that direct latent
mobilities through the area. It is notable that the high fell
regions were already included in the potential land-use
areas in Stone Age times, but the use of the fell areas appears
to intensify through time.
The latent mobility and activity patterns of wild reindeer
in the past were sketched based on the spatialities of trapping pits, arrowhead stray ﬁnds (Joona and Kotivuori
2011; Sommerseth 2015), and the historical reindeer and
pastoralist migrations and the infrastructure connected to
them, such as the gieddi sites and reindeer fences (e.g. Itkonen 1948). Even if most of the trapping pits might predate
the Iron Age (Halinen 2005; but see Hennius 2020 for Sweden), they give hints of the migrations of wild reindeer
through the landscape along natural passageways (Myrvoll,
Thuestad, and Holm-Olsen 2011). Based on these sources,
the reindeer presumably also moved seasonally in the past
from their protected winter pastures in the mixed forests
in the southwestern part of the study area, which in the
warmer MCA conditions extended further north than
nowadays (see Figure 6A), to their summer pastures on
the open coastal fells in the north. The spring calving
grounds and the autumn rutting areas were likely on the
high fells in between these winter and summer pastures,
such as in the Háldi Fell region (Figure 1C: 6). This pattern
is analogous to the nomadic pastoralist mobilities documented in the historical records before the closing of the
national borders in the late 1800s, which forcibly changed
the established herding and settlement patterns and led to
the migration of Sámi families to new areas (Valtonen
2016).
The intersections of the proposed reindeer and human
mobilities in the past illustrate the potential zones for
human-reindeer encounters. In an economy based on hunting, gathering, and ﬁshing, human encounters with larger
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reindeer herds would have been seasonally recurring along
the wild reindeer migration routes to obtain skins and
meat. This could have taken place in the high fell region.
Alternatively, if the hunter-herders from Iron Age times
kept tame domesticated reindeer close to their camps as
draught, pack, and decoy animals (e.g. Hedman, Olsen,
and Vretemark 2015; Jerand and Linderholm 2019; Vretemark 2019), their encounters with these specially selected
animals would have been intensive and daily. In nomadic
pastoralism, human-reindeer interaction was continuous
and intensive (sensu Ingold 1976, 18; also Andersen 2014)
as people moved alongside their herds between the seasonal
pasturelands and milked their animals daily, possibly as early
as Medieval times (Mulk 1994, 197).

From Hunter-Herders to Fishing and Hunting
Pastoralists in 700–1800 A . D.
Based on our analysis, we present as a working hypothesis a
cultural sequence related to the development of the domestication of reindeer and nomadic pastoralism in the Lake Gilbbesjávri region. This can provide a baseline for future
assessment of these issues in this understudied area. Our
observations are largely in line with and strengthen the
observations and interpretations from other parts of Sápmi
(e.g. Halinen 2016; Hedman 2003; Mulk 1994; Olsen 2019;
Storli 1996).
All of the hunter-gatherer-ﬁsher SA–EMP sites, likely dating earlier than the 4th–5th century A .D ., are located
immediately on the sandy shores of waterbodies, in contrast
to the later sites. The earliest hearths in the area are radiocarbon dated to the 6th–7th century A. D . at a linear hearth-row
site (with oval hearths) and at the northernmost Stallo site,
both located at Devddesvuopmi, Norway (Figure 1C: 3; Sommerseth 2009). Diﬀerences in the landscape settings between
the SA–EMP sites and the rectangular hearth and Stallo sites
suggest major changes in the land-use and economy (e.g.
Halinen 2009; Hedman 2003; Olsen 2019). Based on the
spatial distribution and catchments of these sites, the livelihood appears to have been based on hunting, gathering
and ﬁshing, but the new locations likely reﬂect the requirements of small herds of domesticated reindeer used as transportation and decoy animals in a hunter-herder economy, as
has been suggested elsewhere in Sápmi (e.g. Halinen 2016;
Hedman, Olsen, and Vretemark 2015; Olsen 2019). Intensive, small-scale herding of reindeer next to habitation sites
could have dictated the new landscape requirements, such
as proximity to bogs that provided nearby pastureland for
the animals (Hamari 1996; Hedman 2003). Faunal and geochemical analyses carried out elsewhere in Sápmi also
suggest that domestic stocks might have been herded at or
in the immediate vicinity of the habitation sites (Hedman,
Olsen, and Vretemark 2015; Jerand and Linderholm 2019;
Vretemark 2019).
While the reasons behind reindeer domestication have
been much debated (e.g. Hansen and Olsen 2014; Bjørklund
2013, for reviews of the various hypotheses), wide-scale
environmental and socio-economic changes are among the
most likely drivers (e.g. Halinen, Hedman, and Olsen
2013). Important drivers might include, for instance, the
cooling during the Late Antique Little Ice Age (ca. 536–660
A . D .; Büntgen et al. 2016) and its aftermath, which predates
the earliest radiocarbon dates from both hearth-row and
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Figure 10. A) Modelled one-day reindeer sled travel catchments around the sites with 6–8 rectangular hearths in the snowy season (rectangular hearth sites and
Stallo site with black circles; stray ﬁnds with black triangles). B) Modelled potential path areas across the area (bearpmet and other hearths and gieddi shown with
black circles, Rounala Church with a black cross, and Ivgobahta marketplace with a red circle). The national borders are marked with the dashed lines.

Stallo sites, the warming environment during the MCA, and
increasing demand for furs and the expansion of the fur
trade in Europe during the so-called long 8th century and
the Viking Age (Hansen and Wickham 2000; Olsen 2019;
Pluskowski 2015). The latter could have led to an intensiﬁed
use of fell areas by the Sámi for periodic hunting, and domesticated reindeer could have provided the means for travel
and transportation on these trips. Both SA–EMP sites and
rectangular hearths are found in Gilbbesjávri closer to the
pitfall traps than any of the other site types, and even if
most of the trapping pits might predate the rectangular
hearths, they still hint of wild reindeer migration routes
and of potential seasonal hunting grounds. The new adaptations likely represent conscious, indigenous Sámi answers
to the changes in the European-wide economic networks
and environmental conditions (see Sommerseth 2011).
We have interpreted the four hearth-row sites with more
than six rectangular hearths (see Figure 8A) as central, seasonal aggregation places, possibly winter campsites (see Carpelan 2003; Halinen 2016, 2019; Olsen 2019). It is, of course,
possible that not all hearths at these sites were used contemporary to each other, although several studies suggest that
the hearth-row sites elsewhere were aggregate camps, based
on radiocarbon dates, ﬁnd materials, and spatial layouts
(Hedman and Olsen 2009; Olsen 2019, 20). The radiocarbon
dates from neighboring hearths at both the Kukkulajoki and
Čáhkaljávri itä hearth-rows suggest these were likely contemporary with each other (see Figure 3, Table 2). The
hearths at these localities are also the largest in size in the
area (see Figure 7). We have modelled one-day gieres
(Sámi reindeer sled) travel catchments around these
hearth-row sites in the snowy season, and these appear
nearly mutually exclusive (Figure 10A; based on Itkonen

1948 and discussions about traditional travel times with
the reindeer herders; modelled with the R movecost package
[Alberti 2019]). These could represent, for instance, the site
catchments around central wintertime camps of three separate inland hunter-herder bands. Another possibility is that
they relate to seasonal activities of one or two neighboring
groups. The two hearth-rows by Lake Čáhkaljávri (Figure
1C: 2) and the hearth-row at River Leahttáseatnu (Finnish
Lätäseno; Figure 1C: 5) could represent winter camps in or
adjacent to the modelled mixed forest zone in 1000 A . D. In
contrast, Sommerseth (2009) has interpreted the hearthrow site at Devddesvuopmi as a summer encampment.
Accordingly, the two hearth-row sites at Lake Čáhkaljávri
could also have acted as summer encampments and the
hearth-row site further south at Leahttáseatnu as a winter
camp of the same band. The neighboring hearth-rows at
Lake Čáhkaljávri are situated about 1.5 km apart and might
have been used one after another as the adjacent resources
became depleted, as Olsen (2019, 20) has suggested for two
neighboring hearth-row sites at River Báhčeveaijohka (Norwegian: Pasvik) in eastern Norway. The seasonal settlement
pattern connected to the rectangular hearth and Stallo sites
seems to have included a nuanced combination of logistical
and residential mobilities (see Halinen 2016, for further
south).
Notably, the stray ﬁnds, which are roughly contemporaneous with the rectangular hearth and Stallo sites, are found
in the fell regions along and just outside the edges of the modelled catchment areas, for example in the vicinity of Háldi Fell
(Figure 1C: 6; with the exception of a single arrowhead found
on Saana Fell). Háldi Fell is known in the local vernacular as
the “Mother of Reindeer,” signifying its importance as a calving ground in the spring. Finding Late Iron Age stray
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ﬁnds, especially arrowheads, on the high fells is typical in
Sápmi and likely relates to either losing or sacriﬁcing artifacts
on the seasonal fell hunting grounds (Carpelan 2003; Hamari
1996; Joona and Kotivuori 2011; Sommerseth 2015). Stray
ﬁnds from the study area are all in, or immediately adjacent
to, the spring and fall reindeer calving and rutting zones
and could suggest the importance of seasonal trips to the
fells, such as spring and fall hunting to encounter the
migrating wild reindeer herds (see Sommerseth 2011, 2015).
The spatial distribution of the rectangular hearths, Stallo
site, and stray ﬁnds likely mirrors a relatively tethered residential mobility, but with dynamic logistical movement to
utilize seasonal resources in the high fell regions (see Halinen
2016). If we assume that fur trading was an important trigger
for the changes in land use and settlement, the people of the
Gilbbesjávri region must have been in contact with outside
traders, either on the coast or inland (see Henriksen 2019;
Olsen 2019). For example, the famous saga of Egill Skallagrímsson, written in the early 13th century A . D., describes
a ca. 10th century A .D . wintertime trading and tax-collecting
journey from coastal Norway to the mountainous inland
Sámi domains (Hansen and Olsen 2014; Zachrisson 2008).
This activity could have taken place at seasonal marketplaces
or at Sámi winter camps (see Henriksen 2019; Olsen 2019).
Rounala Church (Figures 1C: 12, 5I) is known to have
acted in later times as a winter marketplace (in the 16th–
18th century A. D.) and, although we do not know the ancestry of this activity, burials at Rounala have been dated from
the 13th century A. D. onwards (Dury et al. 2018). This
locality, or a site in its vicinity, might have served as a seasonal trading place previous to the erection of the church, and
several Sámi sites have been recently reported from within 5–
10 km of the church on the Swedish side. On the Norwegian
coast, the Ivgobahta marketplace was used during the summer in historical times (at least from the 16th century
A . D .), and perhaps earlier (Spangen 2016, 142).
Overall, it seems likely that the Late Iron Age social networks in the area were complex and nuanced, and the
Sámi were active agents and important partners in wider
exchange networks, with varying identities and economic
specializations (Zachrisson 2008). It has been suggested
that the Birkarl trading system, known from 14th–17th century A .D . documents, that connected inland resources and
coastal trading places might have had Iron Age roots (Bergman and Edlund 2016; Nurmi, Kuusela, and Hakamäki
2020). The Sámi could have acted as important gatekeepers
between the inland resources and the traders who visited
them seasonally (Henriksen 2019; Olsen 2019).
The changes between the geographical setting of, on the
one hand, the rectangular hearth and Stallo sites, and, on
the other hand, the later bearpmet and circular hearths and
gieddi, likely relate to the change from a hunter-herder economy to nomadic pastoralism (e.g. Halinen 2016; Mulk 1994).
This dates in the Gilbbesjávri region probably to the 14th–
15th century A. D. (Sommerseth 2009). The spatial patterning
of the other hearths and gieddi is more dispersed than that of
the rectangular hearths on both intra- and intersite levels.
Bearpmet and other hearths are more often found in the
high fell regions, where the sites with the most hearths are
also situated (see Figure 8B–C, E), in clear contrast with
the hearth-row sites known from the area. The modelled
least-cost pathways through the area (Figure 10B) and the
distribution of sites along them highlight how the rugged
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landscape eﬀectively funnels the mobilities of both people
and animals (cumulative potential path areas [Seitsonen,
Houle, and Broderick 2014] were modelled using the Circuitscape software [Shah and McRae 2008] between points
placed 10 km apart and 10 km outside the edges of the
study area on all sides to avoid edge eﬀects). The site clusters
in certain mountain passes (see Figures 9C, 10B), such as the
River Bierfejohka Valley (Figure 1C: 7), likely mark the longused routes through the landscape. Other signiﬁcant clusters
are found in the River Buntajohka Valley (Figure 1C: 8), in
the Čiertegorsa Pass (Figure 1C: 10), and at Deatnomuotki,
which is described by the herders as the only place to cross
the Njállaávži Valley with loaded reindeer (Figure 1C: 9).
Gieddi sites likely represent recurrently visited central
places along the annual mobility routes that were used seasonally until the 20th century. For example, the gieddi site
documented at Nieiddavággi on the Norwegian coast (Figure
1C: 11) is remembered locally as a summer camp of the
migrating Sámi from the Gilbbesjávri region used in the
1800s before the border closures. Overall, an analogous pastoralist mobility to that known from the historical records of
the Ruovdnál siida, with winter pastures in the southwest
and summer pastures on the coast, might have already
existed in Late Medieval times. Recent isotopic evidence
from Norway might further support the ancestry of this
kind of seasonal mobility pattern (Spangen and Fjellström
2018).
As previously mentioned, Rounala Church (Figure 1C:
12) in the southern part of the study area served in historical
times as a winter marketplace, similar to the other church
sites in Sápmi (Harlin, Mannermaa, and Ukkonen 2019). It
is situated adjacent to Dálvas Duottar (literally, Winterfell;
Figure 1C: 13), where the old winter campsite of the local
Sámi is said to have been, which might explain why the
church was originally established in this location. Unfortunately, no archaeological work has been done yet in the
vicinity of Dálvas. At the other end of the annual cycle, the
Ivgobahta marketplace (Figure 1C: 14) on the coast has
been known since the 16th century A .D . as a summer market
and might have been used earlier (Spangen 2016, 142). It
remained an important meeting place between pastoral
nomads and outsiders until the 1900s. These two spots
may have been signiﬁcant places of contact at least since
Medieval times.
There were likely numerous environmental and socioeconomic factors at play in the birth and expansion of nomadic reindeer pastoralism, which was in itself a ﬂuid and
lengthy process (for discussions on the wider area, see Halinen 2016; Halinen, Hedman, and Olsen 2013; Hansen and
Olsen 2014; Larsson and Päiviö Sjaunja 2020; Mulk 2009;
Sommerseth 2009). These likely included the environmental
cooling after the MCA during the Little Ice Age (ca. 1300–
1850 A .D .; Mann et al. 2009) and changes in wider socioeconomic settings. Sommerseth (2011) has paid attention
on the Norwegian side to a conspicuous gap in the radiocarbon dates in the 14th century A . D., which seems to also be
present in the few radiocarbon dates acquired so far from
the Finnish side. This is contemporary with the cessation
of metal oﬀerings at the sieidi sites and the discontinuity in
the use of Stallo sites (Storli 1996; Zachrisson 1984). It
might be that the Black Death, which arrived in Bergen, Norway in 1349 and spread rapidly from there, aﬀected directly
or indirectly also the inland Sámi populations and caused
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changes in activity, settlement, and mobility patterns (Carpelan 2003; Sommerseth 2011). Norway was especially badly hit
by the plague, with up to 60 percent of farms deserted and in
places 40–50 percent of the population killed (Benedictow
2016). It is unknown if the plague spread as far north as Gilbbesjávri or if the inland hunter-herder Sámi became infected.
However, the massive eﬀects that the Black Death had on the
coastal populations in Norway probably reshaped the socioeconomic environment of the inland Sámi, even if it did not
spread directly to their home area (Sommerseth 2011; Storli
1996).
The disruptions caused by the Black Death could have
acted as one spur among others in the change from a hunter-herder system to a fully nomadic pastoralist economy
(Sommerseth 2011). At the same time, the formative states
of Sweden, Norway, and Novgorod (Russia) reached further
into Sápmi through intensiﬁed trade, taxation, and Christianization (Carpelan 2003; Storli 1996), the climate deteriorated (Halinen 2016, 2019), and wild reindeer herds were
perhaps depleted by intensiﬁed hunting (Hansen and
Olsen 2014, 204; Lundmark 1982, 160). It seems probable
that the interplay of these multiple factors caused a change
from a more egalitarian hunter-herder social structure,
where the sacriﬁce of valuable metal objects at the sacred
sites could have balanced the distribution of wealth to
some extent, into a pastoralist system based on the siida
and family ownership of reindeer as privatized property
(Hansen and Olsen 2014, 201; Harlin, Mannermaa, and
Ukkonen 2019). This development parallels the eﬀects that
the Black Death had in central Europe, with the dawn of
“Agrarian Capitalism” (e.g. Scott 2015, 404). However,
even in a mobile pastoral economy, the Sámi maintained a
strong emphasis on seasonal hunting, ﬁshing, and gathering
(Itkonen 1948; Linkola 1972), and they still do in the globalized 21st century world as important Indigenous cultural
practices and ways of self-expression.

Conclusion
Our surveys in the Gilbbesjávri region provide an important
advancement of the archaeological record of northwesternmost Sápmi, including the ﬁrst radiocarbon dates from reindeer herding sites in this part of Finnish Sápmi. Based on the
landscape-scale GIS analyses of the transnational survey
data, the local sequence mirrors and strengthens the
interpretations from other parts of Sápmi of an initial domestication of reindeer in a hunter-herder society by the 8th
century A . D. and a change towards a mobile pastoralist system by the 15th century A .D . (e.g. Halinen 2016; Hedman
2003; Olsen 2019; Sommerseth 2009, 2011). This can act as
a baseline for future transnational research in the study
area and the surrounding regions, which remain little studied
in both Finland and Sweden. Also, the utilized GIS
approaches are easily transferable to other areas and could
be used in the future for comparative studies. The data also
provides a basis for advanced GIS analyses, such as predictive
modelling of archaeological site locations based on the spatialities (e.g. Carrer 2013), multispectral remote sensing (e.g.
Fenger-Nielsen et al. 2018), and airborne laser scanning
(e.g. Risbøl et al. 2020) of reindeer herding sites.
Radiocarbon dating of diﬀerent types of sites and features
in the Gilbbesjávri region is needed in the future to evaluate
and further develop the presented interpretations. The 14th

century A .D ., in particular, with its wide-scale environmental
changes, the Black Death, and associated socio-economic
and ecological upheavals, appears to present a tipping
point in the local cultural sequence, likely bringing about
the shift from a hunter-herder economy towards nomadic
pastoralism (e.g. Halinen, Hedman, and Olsen 2013; Mulk
1994; Sommerseth 2011; Storli 1996). Both the initial domestication and the associated small-scale reindeer herding, as
well as the expansion of nomadic pastoralism, appear to be
linked to conscious, indigenous Sámi responses to Europewide and global socio-economic and environmental changes.
The Sámi have throughout the centuries been active agents
with nuanced identities and economies and have dynamically taken part in multilateral trade and other interactions
(e.g. Nurmi, Kuusela, and Hakamäki 2020; Olsen 2019).
However, since the Early Modern period, this involvement
has been, and to an extent still is, threatened by the colonial
actions, attitudes, and policies of outsiders and nation states.
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