


















































































































































































































































































































































changes in mean conditions' (Fast and Berkes, 1999: 10). For instance, 

extreme events such as floods, storms and droughts during the Little Ice Age 

may have dramatic short-term consequences which can then lead to socio­

economic change. 

'These alterations of extreme seasons may have been the most 

damaging aspects of the behaviour of the climate to the economies of those 

times, with severe effects on farming routines and harvests and on the health of 

people and animals' (Lamb, 1985: 305). 

In this case, the regional study of the transition to reindeer 

pastoralism in northern Sweden should be a suitable study area. Furthermore, 

since the reindeer economy in northern Sweden would be considered marginal 

in socio-economic terms as it is ' ... heavily dependent on agriculture or other 

economic activities conducted in conditions close to the climatic limits beyond 

which such activities are physically inviable' (ibid.), the impact of climate change 

should be more visible here. The sensitivity of Arctic ecosystems to 

environmental change has already been discussed in chapter six. 

Before going on to assess the indirect impact of climate change on 

human populations, i.e. through impacts on resources and subsistence strategy, 

it is worthwhile to consider some of the impacts that climatic change may have 

directly on human physiology. 

Direct impacts of climatic change on humans 

The impact of climatic change on human health 

Extremes of both cold and warm temperatures can lead to death 

through exposure. In recent periods, hospital admissions and mortality rates 

have been seen to rise during 'heatwaves'. For extremes of cold temperatures, 

an increase in mortality is also seen but the correlation is not as high. This may 

be due to adaptive human behaviour, such as cold avoidance and the influence 

of seasonal respiratory infections on mortality figures. 'Some evidence exists 

however that, in extreme climates, stormy rather than very cold weather is 

responsible for some wintertime excess mortality' (Diaz et al., 2001: 283). 

Possible causes of increased mortality include drowning or exposure, during 

storms and floods, or the indirect impacts of climate variability on disease 

- 170-



incidence. An additional point of interest regarding northern populations, is the 

impact of external conditions on clothing. In northern Scandinavia, Eurasia and 

North America, many indigenous inhabitants traditionally used reindeer and 

caribou skins as the principle material for making clothes. However, recent 

observations by Inuit have indicated that, in periods of increased precipitation or 

humidity, the hairs of the skins can become clogged with ice (Armstrong, 2001 : 

37), garments become heavier and their insulating properties may decrease. As 

chapter four indicates increased precipitation and storminess may have been a 

feature of the variable LlA climate, this may have been an issue for Sami in the 

past. 

Climate change also affects human health through its impact on the 

lifecycles of disease vectors; allowing colonisation of new areas and changes in 

the length of the virus or parasite incubation period (Diaz et al., 2001: 279). In 

the Arctic, cold temperatures mean fewer disease vectors are present than in 

temperate zones, but the warmer periods during the Little Ice Age may have 

increased disease ranges. Increased precipitation and extreme weather 

phenomena, such as floods and storms, may also increase the incidence of 

waterborne diseases, including cholera, diarrhoeal diseases and typhoid, 

through the contamination of water and food sources with waste matter. 

Linneaus reports that a type of colic, known locally as 'ul/em' was common 

among Sami he met during his travels in the mid-eighteenth century, as a 

consequence of drinking polluted water (Blunt, 1971: 52). Any increase in open 

water may also create suitable habitats for water-breeding disease vectors such 

as mosquitoes (Diaz et al., 2001: 279). Although difficult to measure, studies 

also suggest that extreme weather events often result in psychological stress, 

such as post-traumatic stress disorder, which may increase vulnerability to 

infections and poor health (ibid.: 284). 

Whilst all these factors should be considered, the prospect of 

establishing the occurrence of disease in historical periods is difficult. Little 

documentary information on Sami populations in northem Sweden exists for the 

sixteenth and early seventeenth centuries, and the probability of finding detailed 

descriptions of diseases and mortality of the Sami is negligible. The Swedish 

state only started compiling mortality statistics for the whole country in 1749, 

and even in 1781 there was only one doctor assigned to the whole of the 
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counties ofVasterbotten and Norrbotten (Skold, 1996: 95,107). Further 

problems arise because of the variability of human responses to both extreme 

events and disease occurrence. For example, increased population density and 

overcrowding following recent floods has exacerbated the effects of disease 

(Diaz at al., 2001: 279). During the smallpox epidemics of the eighteenth and 

nineteenth centuries in Sweden, the reaction of Swedish and Sami people to 

outbreaks of the disease was very different, due to cultural differences in the 

perception of disease within the context of each society's religious beliefs. In the 

context of Sami religious beliefs, action could be taken to appease or battle 

these spirits causing disease and ill health. Ordinary Swedes, on the other 

hand, thought disease was an inevitable act of God, and did not believe their 

personal actions could hinder its progress (Skold, 1997: 17). This led to the 

Sami using a strategy of avoidance of people with smallpox, reducing its 

spread. This, and the fact that the Sami population was more dispersed than 

the Swedish population, may be responsible for the late arrival of smallpox in 

Sapmi, and the limited impact of epidemics (Skold, 1996: 109). In periods 

without such detailed historical information, it is difficult to ascertain the impact 

of disease, it remains a possibility that changes in disease cycles may have 

impacted local Sami populations earlier than the eighteenth century. The impact 

of this on the Sami population as a whole was probably small; in fact it has 

already been shown that the Sami population of some areas actually grew 

during the late sixteenth and early seventeenth centuries, indicating population 

losses to disease were not substantial. 

Increased accidental mortality during extreme weather events may 

have occurred during the sixteenth and seventeenth centuries, but this would 

depend on individual response to the perceived danger. Indigenous peoples in 

northern environments carrying out subsistence activities are accustomed to 

variable environmental conditions, and therefore it is probable that they would 

have good skills in predicting potential hazards. In poor conditions, extra 

precautions could be taken, such as taking extra provisions and clothing if a 

hunting expedition may be extended, or avoiding making trips at all. However, 

there may have been conditions that were outside the scope of predictability 

within their local knowledge framework. These 'unpredictable changes are more 

important and potentially damaging than predictable extreme events' (Fast and 
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Berkes, 1999: 10). Although local knowledge is dynamic and cumulative, 

unpredictable climate changes can cause confusion, and reduce the value 

placed on that knowledge. For instance, in recent years the Chisasibi Cree have 

found that their traditional use of the colour of ice as an indicator of ice 

thickness on the La Grange River has become unreliable (ibid.: 14). This has 

implications both for human safety and social stability. Unpredictable weather 

patterns may have lessened the reliability and credibility of local knowledge 

around climate change and impacts on resources, which has potential to 

undermine the position of those holding that knowledge and perhaps other 

aspects of social organisation and cohesion. 

Extreme weather events will also impact on the choice of areas 

used for reindeer pasture. High levels of precipitation can make some areas 

unusable, through deep snow cover and flooding. In fact Linnaeus (1971: 173) 

reported that, on the 6th of June 1732, rain had made river levels so high that 

the nearby herders' pastures were in real danger of being flooded. 

The impact of climatic change on human mobility 

Just as environmental conditions have an impact on animal 

mobility, they also impact human mobility over land and water. Firstly, certain 

types of weather associated with increased precipitation and storminess can 

make visibility poor and thus travel difficult, e.g. heavy rain and snowstorms, 

and fog and mist. Secondly, snow conditions and the timing of freeze and thaw 

events can influence the timing, direction and means by which humans may 

travel. As with reindeer, the reliability of ice on lakes and rivers can be a barrier 

to human movement. When snow conditions are deep and loose, the Naskapi 

have noted that the narrow runners of their sleds sink, the only remedy for this 

situation is for people to flatten a path by walking ahead of the sled in 

snowshoes. Clearly, this makes the journeys with sleds longer and more 

arduous (Henriksen, 1988: 19). Turi (1931: 81-83) noted that soft snow 

conditions in spring make travel very difficult, with people resorting to travelling 

during the night when the cold forms crusts on the snow surface. Even on 

crusted snow, travel may be hindered by surface instability, allowing sleds to 

break through the crust. Clearly, populations living in such environments have a 

wealth of local knowledge about snow and weather to enable them to plan 
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travel in variable conditions. For example, consider the wealth of native 

language terms for snow in many northern groups. Manker (1964: 9) points out 

Sami herders are careful to time their spring migrations whilst there is sufficient 

snow to enable them to travel by sled. Similarly, snow conditions influenced the 

choice of migration route taken by Sami groups that Paine (1994a: 87) worked 

with. Again, the greatest dangers occur when conditions are outside the realms 

of previous experience and predictability. Canadian Inuit are already 

experiencing this unpredictability due to recent warming trends, noting that 'the 

ice is thinning and people are falling through it' (Armstrong, 2001: 37). 

Indirect impacts of climatic change on humans 

Impacts on neighbouring populations 

Interaction between Sami and neighbouring Nordic populations has 

been ongoing for several hundred years, through trade, taxation and other 

forms of social and economic relationships. Therefore, the impact that climatic 

variability had on these neighbouring populations may have also affected how 

they interacted with Sami. Throughout the sixteenth and seventeenth centuries, 

there were numerous crop failures and poor harvests across Europe. In 

Sweden, crop failures occurred in 1596-1603,1649-52,1675-77 and the 1690s, 

and poor harvests were recorded in the late 1620s, early 1630s, 1640s and mid 

1660s (Utterstrom, 1955: 26). Extreme weather events, such as floods, storms, 

and droughts, are detailed in documentary evidence from this period as having 

a particularly severe impact on agricultural harvests, stored goods, and 

livestock. All of this led to increased incidence of famine and disease around the 

turn of the seventeenth century, with graphic descriptions provided in parish 

records. For example, plague epidemics were most common during the late 

sixteenth and seventeenth century, with 1602-3 recorded as one of the worst 

years, and poor harvests and extreme weather were often blamed for outbreaks 

of dysentery (ibid.: 30; 33). 

The way climatic variability affected Nordic populations raises many 

questions as to how this will have consequently affected Sami. It will have 

affected agricultural harvests, and the ability to sustain Nordic populations in 

northem environments and, therefore, may have had impacts on how they 

related with the indigenous Sami population. The fact that many settlers would 
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have found it difficult to support themselves may have led to some settlers 

abandoning their farms, or could have affected trade and possible triggered 

conflict with neighbouring Sami communities. Utterstrom (1955, 27) describes 

records detailing an increase in theft and raiding in times of shortage; it is 

possible that the Sami could have been targets for theft. On the broader scale, 

economic difficulty and possible political unrest in the population may have led 

to political interventions by Nordic states (ibid.: 5). For example, in Sweden, this 

may have affected state controlled trade with, or taxation of, the Sami. Some of 

these questions may be answered through further analysis of documentary 

sources from this period. 

This is particularly pertinent to some of the theories of the transition 

to pastoralism in northern Sweden, which indicate taxation as a principal 

influence in that transition. If political interventions such as taxation and trade 

can be linked to the indirect impacts of environmental conditions (i.e. that 

climatic variability is seen to influence the cultural behaviour of the Swedish 

population and state), then that variability could also have indirectly influenced 

the Sami through taxation and trade. This reinforces the assertion that the best 

way to understand such transitions is through a holistic approach, and that the 

separation of the natural and social environmental factors may not be possible 

or appropriate. Climate and social influence are often placed in opposition, as 

competing influences over cultural change. However, in reality these two 

spheres are inextricably linked. The variable climate of the LlA could have had 

indirect impacts on the Sami through the way the Swedish state responded to 

the impact of environmental instability on its socio-political interests. 

Impacts on important resources 

Chapter six explored in detail, using both the results of scientific 

investigations and ethnographic material, the possible impacts that LlA climatic 

variability may have had on reindeer behaviour and condition. These impacts 

would have had indirect implications for the human populations exploiting these 

animals. The nature of these implications depends on the way in which the 

animals are exploited. Therefore, the impact of LlA climatic variability on how 

populations were able to exploit both wild and domestic reindeer will be 

considered in the following section. 
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Interruption of normal behaviour patterns of wild reindeer 

A change in timing of seasonal events, such as thaw and freezing 

periods, has been shown to influence both migratory patterns (i.e. failure or 

lateness in reaching destinations) and choice of forage areas. These 

interruptions in normal behaviour patterns would have serious implications for 

the societies which exploit reindeer. For societies exploiting wild reindeer, the 

main issue would be the unpredictability of reindeer populations. In order to 

predict how reindeer respond to difficult weather conditions, the human groups 

would need a detailed understanding of both the animals' ecology and local 

weather patterns. Krupnik (1993: 136, 156) notes that many indigenous 

northern Eurasian groups have a rich local knowledge of these, drawing on 

experience of cyclical weather patterns and animal responses. However, 

predictions are not always correct and some climatic changes would have had 

unfamiliar outcomes. For example, the long period of climatic instability during 

the LlA may have made migratory patterns of wild reindeer extremely variable 

from one year to the next. In this context, irregular local reductions in reindeer 

numbers may have occurred as reindeer used areas of better forage. For 

example, in 1965/66 Naskapi reported that mild weather, followed by frost, 

created a layer of ice over lichen, leading caribou to leave the interior and head 

for the coast and offshore islands where forage was more accessible 

(Henrikson, 1988: 1) Similarly, during favourable conditions, reindeer numbers 

may have grown in particular areas. The high amplitude of climatic change 

during the LlA may indicate that these periods of high and low reindeer 

numbers were both rapid and short-lived, meaning that wild reindeer could not 

be relied on as a regular resource. 

Historical research has suggested that wild reindeer numbers in 

Sweden dropped dramatically (almost to extinction) in the seventeenth century, 

coinciding with the transition to herding (Lundmark, 1982:38). Krupnik (1993: 

145) describes the natural cycles in reindeer and caribou populations as being 

between 65 and 115 years; with a 10 year increase in numbers followed by a 

period of 10-15 years of high reindeer numbers, then a rapid decrease and 

between 35 and 70 years of very low reindeer numbers. During this extended 
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period of low numbers, the range of wild reindeer often shrinks and migratory 

patterns are disturbed (ibid.: 146). If the variable climate of the Little Ice Age 

coincided with this cycle, the impact of the very low numbers could be 

exacerbated. For example, Krupnik goes on to describe Nenet and Koni 

estimations of reindeer mortality rates: 10-15% of herds in 'normal' years, rising 

to 30-50% during periods of variable and extreme weather and epizootics (ibid.: 

153). 

As well as influencing reindeer numbers in particular areas, 

alterations in reindeer behaviour may have affected the prevailing hunting 

techniques. Throughout Swedish Sapmi, a number of hunting techniques have 

been used including hunting with decoys, using battues and pit-falls set along 

migratory routes, and utilising natural features of the terrain over migratory 

routes to ambush and trap animals (Sammallahti, 1982: 104). Clearly, if the 

migratory routes of reindeer are dramatically altered, the value of maintaining 

features such as pits and battues would be decreased. Furthermore, if routes 

are rapidly changing then the building of new features along alternative routes 

will have to be weighed against the probability of reindeer regularly using that 

route. Another technique, used by many reindeer hunters, is to take animals 

while they are resting on frozen lakes. Reindeer and caribou use open spaces, 

such as fro~en lakes, as resting areas as they aJlow good vantage and vigilance 

of approaching predators such as wolves. However, human hunters, able to 

hunt from a distance and co-operatively, can use this as a good opportunity to 

take several animals at once. If the freeze and break-up times of lake-ice 

become unpredictable, as a result of climatic instability, this method could not 

be relied on. For example, in recent years, warmer temperatures have meant 

tundra lakes are not frozen in periods they would normally be expected to be 

(Burmeister, 1997: 68). 

Once a hunted animal has been caught, weather conditions may 

also have an impact on how the carcass is butchered. Henrikson (1988: 29) 

describes how Naskapi value the ability to skin a carcass swiftly in poor 

weather, both because the cold makes hands numb and, in poor conditions, 

other predators may take carcasses without being observed. 
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Change in species distribution patterns 

It has already been stated that species distribution may be affected 

by the prevailing climatic regime: for example, an increase in temperature in the 

Arctic would facilitate the northwards expansion of more southerly species. This 

expansion not only refers to animals and plants, but also includes humans. 

Increases in temperature would allow agricultural land to be developed further 

north. In fact, it has been suggested that agriculture in Scandinavia stands to 

gain more from global warming than any other area in the world, because of an 

increase in both yields and land suitable for agricultural use (Parry, 1992: 81). 

Clearly, this is a predominately modem problem with large scale agriculture 

being relatively recent. However, any increase of agricultural land use in the 

north in the past would have reduced the range available for wild reindeer. If 

mixed farming economies are allowed to penetrate further north, we may also 

see the introduction of other herbivores into reindeer territories, such as goats, 

cattle, and sheep, which may compete for and reduce the amount of available 

pasture. 

A predominately modern consequence of the northwards expansion 

of human populations is the increased urbanisation and industrialisation of 

northern areas. The destruction and fragmentation of reindeer habitats, by 

logging companies, hydroelectric power stations and pipeline constructions. has 

been a contentious issue for several decades (Bloomfield, 1980b: 706). Some 

of this industrialisation also creates physical barriers to reindeer and caribou 

movement by, for example, the construction of transport networks through 

reindeer ranges. The urbanisation of Sweden has already put pressure on 

grazing lands and reduced the area available for animal pasture (Nordkvist, 

1980: 792). Increased traffic through industrialisation, tourism, and recreational 

hunting has led to compacted roads and tracks through reindeer territories, 

which may make it easier for predators, such as wolves, to access reindeer 

grounds (Pulliainen, 1980: 680). There may also be wide-reaching effects on 

other aspects of the ecosystem by alteration of local conditions by industry, 

such as the modification of irrigation patterns caused by construction of 

hydroelectric power stations (Young and Chapin, 1995: 185). Increased 

urbanisation also creates more opportunity for conflict between different groups. 

Since the construction of the Kiruna-Narvik road in the late 1970s, increased 
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conflicts have arisen between native Sami reindeer herders and Swedish 

industry. There have been increased reindeer fatalities from car and train 

accidents, changes in migration tracks to avoid built up areas, reduction of 

arboreal lichens through forestry activity, and flooding of pastures by dams 

(Back, 1993: 72-75). In many cases, the Sami communities feel they have not 

been consulted and the effects on their lifestyle and animals have not been 

considered in the planning processes. 

The consequences of higher density human populations in the 

north are likely only to have had a drastic impact in recent times. However, in 

the more distant past, we must consider that any increase in the human 

population in these areas is likely to have increased the incidence of human­

reindeer encounters. These encounters disturb reindeer and caribou and can 

result in a reduction of foraging or resting time, as well as future avoidance of 

areas of disturbance. If animals are repeatedly disturbed in regularly visited 

areas (e.g. calving grounds), avoidance of these areas could have prqfound 

repercussions on animal behaviour and condition (Aastrup, 2000: 88; Mahoney 

and Schaefer, 2002: 152). It must also be noted that, in the context of the 

unstable climate of the LlA, any advance of agriculture into northern areas may 

have been unsuccessful, as the climatic variability would have made agricultural 

harvests vary too. 

Impact on reindeer herding activities 

Just as the variable climate impacted on wild reindeer populations, 

it is expected that similar impacts were felt by domestic reindeer herds. These 

would have consequences for the way in which herding activities were carried 

out, and the level of workload required of reindeer owners. The actual work 

activities associated with herding require great physical effort and in-depth 

knowledge of the animals. However, as with wild reindeer, even with in-depth 

knowledge herding plans may be altered by factors such as disturbances (by 

humans and other animals) and bad weather conditions (Paine, 1994a: 15). In 

the following section, some of the principal herding activities are presented 

along with the hazards that particular weather conditions may present to the 

herder. 
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Migrating with animals 

Chapter six explored how climatic instability can create snow and 

ice conditions which affect reindeer migration, with mobility requiring additional 

energy expenditure (for both herders and reindeer) and unpredictable freeze 

and thaw cycles presenting barriers along normal migration routes. Paine 

(1994a: 91) notes that in 1962 slush made migration to the calving areas very 

arduous. Turi (1931: 85) pOinted out that the stress of migration can cause the 

death of many draught animals in bad snow conditions, a high price to pay 

considering the effort invested in taming these animals. In early spring, 

February to March, pasture quality is of utmost importance to reindeer herds. 

Following winter, animals are often in poor conditions and must be provided 

with access to sufficient forage. In addition, pregnant females are especially 

sensitive to overexertion and stress around the end of March, therefore, herders 

must be sensitive when relocating the herd. Overstress, through exertion or 

unnecessary use of herding dogs, may lead to miscarriages, still births or the 

death of cows before calving begins. Reindeer mortality tends to be high during 

this period and herders must strategically consider relocating herds, to both 

maximise forage access and limit possible complications during the calving 

period (Kuhmunen, 2000: 15, 85). 

Kuhmumen (2000: 71) states that reindeer become accustomed to 

regular migration routes (after 2-3 years) and, as a consequence, require less 

intensive herding (ibid.: 71). However, in unstable climatic conditions, particular 

migration routes or pasture areas may not be suitable every year and thus have 

to be changed periodically. If reindeer are herded along unfamiliar routes, or are 

taken to unfamiliar calving areas, the labour required to keep the herd together 

will be increased (ibid.: 109). 

Watching the herd 

The number of herders required to watch the herd is related to herd 

size and composition, terrain, pasture quality, and animal behaviour (ibid.: 69). 

For example, particular vigilance is required when watching the borders of 

calving areas as reindeer cow tend to try to seek fresh pasture. If reindeer are 

pastured in unfamiliar areas, they may need to be watched closely for a number 

of years before they become accustomed to the area (ibid.: 71). In the unstable 
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LlA climate, movement to unfamiliar pasture areas may have been common, 

increasing the labour involved in watching animals. The prevailing weather 

conditions were also important, as reindeer tend to be more restless on damp 

ground and will disperse overnight if not watched closely (Paine, 1994a: 45). 

Similarly, gathering herds after rest periods is harder in bad weather, and 

therefore herders tend to take advantage of good conditions, when they 

occurred, to allow animals to rest (Turi, 1931: 49). Some herders use bells to 

identify the location and activity of reindeer, however, in bad weather these can 

become clogged and heavy with ice, or may rub on the reindeer's coat in warm 

summers (Kuhmunen, 2001: 118), so it is unlikely these would have been used 

all year round. In winter, the shortened day-length and reduced visibility, 

herders rely more on herding bells and reindeer calls to locate animals (Paine, 

1994a: 70). In stormy weather, the chance of hearing these sounds is reduced 

and vigilance must be increased. 

Smaller herds, such as those kept by Sami during the sixteenth 

century, would be kept closer to the settlements, in order to make them 

available for milking, traction, and possible emergency slaughter (Kuhmunen, 

2000: 155). Whilst, this may have made vigilance easier, keeping herds close 

results in habituation to human contact and makes animals hard to drive during 

migrations (ibid.: 108). 

Overall, the climatic variability during the LlA has been suggested 

(in chapter four) to have had significant deleterious impacts on reindeer 

physiology. This has important implications for herders, as weaker animals 

would need higher vigilance, because of increased vulnerability to accidents 

and predators in bad weather (Turi, 1931: 48). 

During warmer summers, when fly populations are higher, herders 

may have also had to work harder to prevent damage to animal condition from 

insects. Kuhmunen (2000, 151) describes how herders are able to kill hundreds 

of flies, by laying reindeer skins on snow drifts and killing the flies which settle 

on it. It is possible that these and other strategies, for example lighting 'smudge' 

fires to drive away insects, were used by herders in the past. 
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Calving 

The success of the calving period is largely influenced by the 

prevailing pasture and weather conditions, and herders must make careful and 

informed choices about moving animals and herding strategies. In good 

conditions, herders may only need to watch at the borders of the calving area. 

However, in bad weather or poor pasture conditions, more vigilance is required 

(Kuhmunen, 2000: 17). Both herding during migration and watching whilst on 

pastures involve a higher workload in unstable climatic conditions. The 

composition of the herd also influences the labour involved: if male and female 

animals are herded together during the calving period, they require closer 

herding as the bulls are often keener to move on to fresh pastures (ibid.: 70). 

Clearly, small-scale herders would have to choose between dividing the herd or 

closer vigilance during this period: both of which would require additional labour. 

In recent years, bulls and cows have been separated during the calving period, 

both to prevent the bulls disturbing calves and to prevent the females, which are 

still antlered, harming the bulls. The week following calving is considered crucial 

in the establishment of bonds between calf and mother. If the animals are 

disturbed, by herders, other animals or bad weather, females may become 

restless, and if the calf cannot keep up it may be abandoned (ibid.: 90-91). 

Gathering and catching animals 

There are numerous points in the herding year when animals are 

gathered, including for ear-marking, slaughter, castration, and for monitoring 

purposes. If herders have combined their animals into larger herds at certain 

times of the year, they will also need to gather and separate the reindeer back 

into individual herds (figure 15). To catch individual animals, herders 

traditionally used a lasso, with hemp rope and an eyelet made of bone 

(although plastic and metal have been used in recent times). The weather 

conditions can also impact here, as lassos with hemp rope lose their strength 

when damp (Kuhmunen, 2000: 23). 

Even in good conditions, gathering and separating herds in autumn 

can require considerable labour. Particularly poor conditions for these activities 

are: mist; heavy snow; and, storms. In recent periods, herders used skis to 

move around the herd and gather animals together, therefore, snow conditions 
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are particularly important (ibid.: 51). To identify and separate reindeer from 

combined herds, herders need sufficient light; for smaller herds this may be 

possible by firelight, but for larger herds this must be carried out in daylight 

(increasing labour intensity during shorter autumn and winter days). If reindeer 

are gathered into corrals , they need to be released temporarily both to graze 

and drink, as temperatures inside the corrals can be high (ibid.: 48). In spring, 

boggy ground is often used to gather and separate animals and smudge fires 

may be lit to encourage animals to stay together (as they congregate around 

the smudge fires to avoid insect harassment; ibid.: 72 , 112). In winter, poor 

pasture conditions can make animals particularly difficult to gather (ibid. : 135). 

Once separated into smaller herds, increased vigilance to ensure animals do 

not disperse over too wide an area. As poor snow conditions can make it more 

difficult for animals to disperse, and therefore may actually facilitate vigilance 

(ibid.: 49). 

Figure 15. Gathering and separating reindeer herds in the present day. Image by 
Mauri Nieminen, available from the Encyclopaedia of Sami Culture (SENC) 
hosted by the University of Helsinki. 

Ear-marking 

Ear-marking of calves usually occurs several times between June 

and early August, although exact timing is decided by weather conditions and 

reindeer condition (Beach, 1993: 62). If it is started prematurely, the calves may 
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not be strong enough to stay with their mother in the marking corral, which 

makes driving the animals much harder. Animals may stay up to ten hours at a 

time in the corrals, but are held for shorter times when the calves are young or 

weather conditions are bad. The best weather for ear-marking is generally 

accepted as cool cloudy weather (Kuhmunen, 2000: 32, 122). In warmer 

weather, herders may ear-mark calves in the evening, when conditions are 

cooler and harassment from insects is not a problem (ibid.: 22). When visibility 

is impaired (e.g. during periods of poor weather) identifying and catching 

individual calves to mark will be harder work. Ear-marking tends to be 

conducted in summer because the blood dries quickly and speeds up the 

healing process. In colder autumn and winter weather, ice can accumulate on 

the cut; breaking down the wound and causing blood loss. In extreme cases, 

this can contribute to calf mortality. If calves are missed during the summer, the 

herder must decide whether to risk marking later in the year or leave the calf 

unmarked. In recent periods, temporary markers (e.g. tying a marker with 

symbols or initials representing the owner around the animals neck) have been 

used (ibid.: 34), and this cannot be dismissed from occurring in earlier periods. 

Generally, if herders must make ear-marks in winter, smaller cuts are used 

(ibid.: 33). 

Slaughter 

Traditionally, the majority of slaughter took place in winter, with 

meat prepared for the following spring and early summer. Turi (1931: 71) 

stresses the importance of having sufficient animals to be able to do this, as the 

reindeer will be too thin to warrant slaughtering in the spring, and meat cannot 

be preserved in the heat of summer (Paine, 1994a: 39). Thorpe et a/.'s (2002: 

42) Inuit informants indicated that caribou are less likely to be hunted and 

slaughtered in summer, as the worms from flies can spoil the meat. Clearly, in 

unstable climatic periods when animal condition may have been poor, the 

number of animals available for slaughter at this time would be limited. 

Burmeister (1997: 56) points out, that during bad years in the recent past, 

herders could not afford to sell any reindeer, slaughtering only for domestic 

needs. This would have had further implications for trade and taxation, during 

the sixteenth and seventeenth centuries, as little surplus may have been 

available. Conditions during the slaughter and butchering of animals may also 

-184 -



have implications for meat preparation and quality. Qitirimiut elders suggest that 

dried meat is cut thinner to prevent flies getting into the meat, but in cold 

weather the hunter is unable to remove his mitts and the meat is cut thicker: this 

can be difficult for old and young members of the community to chew (Thorpe et 
81., 2002: 67). 

The timing of slaughter is also linked to the timing of the rut. If bulls 

are slaughtered during or after the rut, they tend to be in poorer condition and 

the meat often has an unpleasant bitter taste and strong smell: 'Den kund som 

en gang atit kott av en ren som har brunstsmak will nog inte langre kopa 

renskott' (Kuhmunen, 2000: 37)17. Therefore, the timing of the rut (itself 

dependent on environmental conditions) will have an impact on when animals 

are slaughtered. 

Castration 

Decisions about which animals are to be castrated affect not only 

the breeding stock of the herd but which animals will be available to tame as 

draught animals, and which animals will be a possible source of meat during the 

winter. Castrated bulls do not lose weight over the rut period, like breeding 

bulls, therefore castration acts as a kind of conservation, allowing animals to 

keep body weight and provide meat if slaughtered (ibid.: 39). Reindeer are 

typically castrated in August and September, just prior to the rut, when they are 

in the best condition. To castrate animals once the rut has started is 

inadvisable, as, depending on the degree of castration, animals will still attempt 

to breed. Therefore, if the timing of the rut is altered the timing of castration will 

also have to be changed. Castration offers the herder more options for animal 

use, however, for smaller herders who need to maintain adequate breeding 

stock, these options will be limited (ibid.: 46). The method of castration and the 

prevailing weather conditions, will affect the impact of castration on animals. In 

cold weather, the glands harden and castration by biting would endanger the 

animals' health (Paine, 1994a:25). In more recent times, castration tongs have 

. been used, with herders using sounds to indicate that the tubes have been 

severed (Kuhmunen, 2000: 42). In windy or stormy weather, it is possible this 

quiet sound may be missed and castration could be less precise. 

-185 -



Breeding 

Controlling which bulls contribute to the reproduction of the herd 

would have been easier in smaller herds, than in larger or combined herds. 

Breeding bulls expend considerable energy during the rut so it is important that 

they are able to graze well between the rut and winter so that they may regain 

condition. Recent experiments have shown that, if bulls' antlers are removed 

before the rut they will still mate, but abstain from fighting, therefore using less 

energy (ibid.: 122). During the variable conditions of the L1A, when forage 

quality may not have been reliable, herders may have used techniques such as 

these to ensure animals were in as good condition as possible before the critical 

winter period. 

Access to winter forage 

Although not strictly a herding activity, winter conditions that 

reduced reindeer access to forage material may have created additional labour 

for reindeer herders. In extreme winter conditions, Turi (1931: 54) indicates that 

the best strategy is for herds to be allowed to roam free. Reindeer have a good 

sense of where suitable forage is and, if allowed to spread out, will find food. 

However, the implication of this for the herder is that it will then be more difficult 

to locate and gather up animals. Furthermore, relocation to alternative pastures 

may not have always been an option. In particularly deep snow, herders may 

need to be creative in providing sufficient food for their animals. The depth of 

the snow may be tested, using a ski or wooden staff, and herders can assist 

reindeer by digging craters themselves, to facilitate access to forage 

(Kuhmunen, 2000: 130; Paine, 1994a: 77). Alternative fodder may also be 

provided in the form of hanging tree lichens or hay. If the reindeer can be driven 

to forested areas, where herders can cut or pull down branches with hanging 

lichens to within the reindeer's reach (Kuhmunen, 2000: 77, 136). 

Summary 

Drawing on the reconstruction of the L1A climate from chapter four, 

and the exploration of how this increased variability may have affected reindeer 

17 Translated from Swedish by the author: 'The customer who has eaten reindeer meat with the taste of 
the rut won't want to buy reindeer meat again'. 
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behaviour and physiology in chapter six, this chapter has attempted to build a 

general picture of the impact this had on the mixed subsistence strategy 

practised by Sami populations in northern Sweden. A key theme in this picture 

is the profound impact of extreme weather events, and the unpredictability of 

climatic variability. The direct impacts on human health are hard to establish, 

but it is likely that the climate posed challenges of barriers to mobility and 

increased accidental mortality. Although Arctic environments have a high level 

of 'normal' variability, the extreme variability during periods of the L1A also 

resulted in increased labour required to pursue subsistence activities. What is of 

interest here is that this impacted upon both hunting and herding activities. 

Hunting required more labour as wild reindeer herds became unpredictable and 

local reductions in numbers may have been observed. The labour associated 

with herding increases in poor conditions, principally because of difficulties with 

moving, monitoring and ensuring good pasture for domestic herds; with the 

timing of many herding activities dependent on the predictability of annual 

freeze and thaw cycles. This is of particular importance for developing an 

understanding of the transition to herding, as prior to the expansion of herding 

many Sami practiced a mixed economy, hunting and herding small numbers of 

reindeer. In the context of variable climatic conditions, both of these subsistence 

activities required additional labour and herders faced difficult choices about 

where to focus their resources. How herders may have made those decisions, 

and what effect this had on social organisation and cultural transformation 

within Sami communities, is explored in the following chapter. 
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Chapter 8: Discussion: the Impact of the Little Ice Age on 

reindeer herding Sami populations in northern Sweden 

The starting point of this thesis was the assertion that whilst there 

is evidence for a widely accepted shift in subsistence strategy amongst some 

Sami in northern Sweden during the sixteenth and seventeenth centuries, the 

nature and possible reasons behind this transition have not been sufficiently 

and robustly explored. This thesis aims to provide an extra dimension to the 

understanding of this transition, by exploring what research from across a range 

of disciplines elucidates about the nature of this transition, and a critical 

consideration of the current theories pertaining to the rise of reindeer 

pastoralism in northern Sweden. Previous research has provided in-depth 

studies of a number of internal and external factors which may have influenced 

this change, with considerable emphasis placed on interactions between the 

Sami and the Swedish state as a strong influencing factor. As chapter two 

indicated, in the majority of this previous research, environmental and climatic 

factors have been largely sidelined; with the environment framed as a static 

backdrop or, at best, exacerbating the impact of certain socio-political or internal 

factors. Since each of the previous accounts of the transition is set within the 

context of a speCific discipline (e.g. history, anthropology), it is not surpriSing 

that they have focussed on the factors most appropriate to study within each 

discipline. In the preceding chapters, a picture of the environmental context has 

been provided, with a particular focus on climate (chapter four) and how that 

may have affected animal (chapters five and six) and human populations· 

(chapter seven and this chapter). It is hoped that this additional perspective can 

be considered alongside the socio-political and internal societal organisational 

factors, to provide a more comprehensive and holistic understanding of 

subsistence activities amongst Sami communities during the sixteenth and 

seventeenth centuries. 

In order to set the context for the discussion, a brief summary of the 

findings from the preceding chapters is necessary. focussing on how the 

questions posed in the introductory chapter have been answered and further 

questions that have arisen from the analysis. 
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Although framed as a transition from one subsistence strategy to 

another, the combined evidence does not support this characterisation of the 

nature of the Sami economy during the sixteenth and seventeenth century. This 

questions the usefulness of applying general terms such as hunting and 

pastoralism to populations such as the Sami. The terms themselves are 

ambiguous and contentious, with differing definitions and applications in 

previous research. There are particular problems with using these terms to 

describe 'reindeer herding' as it has characteristics in common with both 

hunting and pastoral economies: herded reindeer are morphologically wild, 

often kept within their natural range (and there is shared access to land 

consistent with hunting) but they are protected by herders; and selective . 

slaughter (and often selective breeding) takes place consistent with pastoralism. 

This has led some authors to suggest a separate classification system for 

reindeer herding or, as suggested in this thesis, seeing these classificatory 

concepts as more fluid, representing points along a continuum, as opposed to 

mutually exclusive categories. Within this framework, the mixed economy of 

Sami reindeer herding can be better described as moving from a mixed 

economy, with the most emphasis on reindeer hunting, to one where the 

emphasis is on keeping domestic reindeer, but, in both scenarios a range of 

subsistence activities were employed. 

. This framing is consistent with the picture of Sami subsistence 

activities throughout the sixteenth and seventeenth centuries drawn from 

historical, archaeological and anthropological research. summarised in chapters 

two and three. Although there was a shift in balance within subsistence 

strategies for some Sami, this did not represent innovation in terms of 

developing new subsistence activities, and was highly variable across the 

broader Sami population. There is considerable continuity in the type of 

resources exploited between the sixteenth and seventeenth centuries 

represented in historical sources. The archaeological material indicates that 

there is little evidence for a radical transformation in terms of settlement 

patterns, technological innovation or ideology during this 200-year period; 

indicating that increased reliance on domestic animals toward the end of this 

period built upon existing cultural practices. Therefore. the 'transition to herding' 

is better framed as an intensification of one aspect of the Sami mixed economy. 
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This more complex picture still leaves the question of why this 

intensification of reliance on domestic reindeer took place, and why there was 

so much temporal and spatial variability in subsistence strategies during this 

period. The patchy nature of this subsistence activity is a topic which has not 

been adequately accounted for in previous research on the 'rise of reindeer 

pastoralism'. The starting point of this thesis was the recognition that this shift in 

subsistence activities coincided with part of a globally accepted period of 

climate change, the Little Ice Age (L1A), and aimed to explore what role, if any, 

this period of climate change may have played in this cultural change. Far from 

being a consistent cold period, the L1A was a variable climatic period driven by 

multiple and complex causes. The prevailing picture, with a particular focus on 

evidence from Fennoscandia, is that the sixteenth and seventeenth centuries 

were characterised by highly variable conditions. This manifested in high­

frequency and intense cold periods, interspersed with shorter warm intervals, 

and a greater frequency of storminess and extreme conditions. These variable 

conditions would have varied geographically and temporally and it is tempting to 

suggest this may be the reason behind the variable extent of pastoralism during 

this period. However, the relationship between environmental conditions and 

cultural change is not so straight-forward. Human beings exercise individual 

choice when responding to environmental conditions, and do so within a 

broader communal and socio-political context. One factor may be the variability 

inherent within Sami culture. As stated in the introductory chapter, the Sami 

culture is not homogenous, nor would it have been in the past; therefore there 

may have been other cultural reasons for subsistence choices (for example, the 

symbolic role that reindeer played in Sami culture may not have been uniform 

across the whole of Sapmi). This reinforces the notion that, to fully understand 

the cultural changes occurring during this period, and the role climate may have 

played in that, detailed local level investigations could provide a richer 

contextualised picture. It is also possible that, whilst herding offered reduced 

uncertainty when compared with hunting the declining population of wild 

reindeer, it was not without its own risks and uncertainties and may not have 

always been a successful strategy. Returning to the scope of the thesis set out 

in chapter one, it is a more nuanced and holistic understanding of this period of 

cultural change that is sought, and to consider the impact of factors in isolation 

undermines that aim. 
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Nonetheless, the environmental change during the LlA is 

suggested as leading to profound consequences for reindeer and the societies 

that exploit them. Chapter 6 draws together scientific research and local 

knowledge from historical sources and extant indigenous societies, that exploit 

reindeer and caribou, to examine the physiological and behavioural 

consequences of variable conditions. These are consistent in describing erratic 

weather with rapid transitions between extreme cold and more temperate 

conditions as having detrimental impacts on individual reindeer mortality, health, 

foraging and breeding behaviour, as well as the genetic viability, mobility and 

collective behaviour of reindeer h~rds. Similarly, erratic and unpredictable 

conditions are likely to have resulted in direct and detrimental effects on human 

populations; particularly concerning mobility and increased accidental mortality. 

Furthermore, conditions would have resulted in indirect effects linked to the 

impacts on internal social stability (through the potential unreliability of local 

knowledge), neighbouring non-Sami groups, the broader socio-political context, 

and the impact on both hunting and herding activities. During this period, wild 

reindeer would have become a less predictable resource, some hunting 

strategies became less reliable and there was a dramatic long-term reduction In 

wild reindeer numbers. Domestic reindeer were not immune to the physiological 

and behavioural impacts of the LlA climate, poSing challenges for many herding 

activities. For those societies exploiting reindeer, the challenge was to balance 

the needs for reindeer products within a mixed economy in which both wild 

reindeer hunting and the maintenance of domestic herds were becoming 

increasingly labour-intensive subsistence activities. 

The scale of early reindeer pastoralism 

Some authors emphasise the partial nature of pastoralism as a 

economic adaptation, arguing that it requires involvement in other activities (e.g. 

trade, alternative animal husbandry or agriculture, hunting and gathering, etc.) 

to be a sustainable subsistence strategy (Khazanov, 1984: 35). Therefore, it is 

likely that Sami reindeer herders in the seventeenth century did not rely solely 

on the products ofthis activity. This concurs with Krupnik's (1993:108) findings 

that reindeer herding only satisfied between 40% and 70% of the subsistence 

needs of the Nenet and Chukchi groups he studied. The question remains as to 

where the shift in the balance occurs. When does a mixed economy comprising 
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reindeer hunting and a small number of domestic animals become a mixed 

economy of small-scale pastoralism supplemented by fishing, gathering and 

hunting? Using Krupnik's figures for extant and recent pastoralists, it is possible 

this balance lies around the point at which over 40% of subsistence needs are 

met directly from the products of pastoralism. To examine the scale of early 

reindeer pastoralism in northern Sweden, it is possible to look for the point at 

which herd size had the potential to fulfil this percentage of subsistence 

requirements. 

One possible line of enquiry is to consider the recorded sizes of 

reindeer herds from northern Swedish taxation records, from the earliest 

seventeenth century. It is likely that these figures do not represent the full 

breadth of herding activities at this time, but do provide an indication of the 

range of herd sizes amongst some Sami communities. A 1605 reindeer census 

in the Uma Sami district indicates herds were between 5 and 27 animals, with 

occasional herds of between 30 and 40 belonging to the wealthiest herders 

(Wheelersburg, 1991: 342). Away from these extremes, Hansen calculated that 

the average size of herds in two reindeer herding areas in 1605 were 18.9 and 

24.3 (Granqvist, 2004: 108). By using the estimate of the largest herd during 

this early period, it is possible to calculate the maximum contribution the 

products of reindeer herding made to Sami subsistence. Within a herd of 40 

animals, for an average family size of five (Mulk, 1991), it is reasonable to 

estimate this contained 2 breeding bulls, and 5 castrated males for labour 

purposes (1 per member of the household to pull pulkas). This would leave a 

maximum of 33 breeding females. Considering that reindeer are able to breed 

between the ages of 2 and 10 years, this suggests that each female will 

produce a maximum of 8 offspring (of which 1 will be required to replace the 

mother). It is reasonable to expect that the female may not breed every year, or 

that not every pregnancy will be successful, so we could hypothetically reduce 

this estimate by another calf. This suggests each female could produce a 

maximum of 6 additional calves. 

Using these figures, a herd containing 33 breeding females could 

theoretically produce 198 calves over a 10 year period: averaging out at a 

growth of 19.8 animals per year. This would be the maximum number of 

animals available for slaughter to maintain herd numbers. However, it should be 

- 192-



noted that, during this period of extreme climatic variability, there will likely be 

good and bad years, so the actual number of animals available for slaughter 

(and the condition of those animals) would vary from year to year. This 

theoretical growth rate is at the upper end of those calculated for recent herding 

populations. Nenet and Chukchi groups estimate calving rates of between 35% 

and 55% depending on the size and sex structure of the herd (Krupnik, 1993: 

103-104). 

Taking into account dietary and other requirements of Nenet and 

Chukchi groups, and calculating the caloric and other contribution of the 

products of different activities (herding, hunting, trading, etc.), Krupnik (1993: 

107) has estimated the subsistence balances for these groups. Although this 

example is based on Siberian and Russian reindeer herding groups from the 

1920s and 1930s, and therefore is not directly comparable with the seventeenth 

century Sami experience. There are elements of Krupnik's methodology which 

can be legitimately transferred and used to explore a model of Sami reindeer 

pastoralism during this period. Krupnik calculates that individuals within these 

Arctic communities need on average 900,000 kcal per year, and that an 

average reindeer carcass provides 49,000 kcal from meat and edible internal 

organs. Using these figures, for reindeer meat to be the sole source of 

subsistence an individual would need to consume 18.5 reindeer each year, and 

a family of five would need to consume 92 reindeer. 

Reindeer would also be required for non-food related requirements. 

For example, the Sami used products from reindeer in constructing dwellings, 

clothing, footwear and tools. The Nenet and Chukchi groups from Krupnik's 

example used reindeer in a similar way and, for the purpose of this model, 

Krupnik's estimation of the reindeer skin requirements of a family of 5 (a 

minimum of 40 skins a year) will be used (Krupnik, 1993: 106). This could 

obviously be incorporated into the overall requirement for dietary needs, 

although desire for particular types of reindeer skins for particular items of 

clothing may have influenced the time of slaughter. 

The picture for Sami reindeer herding Is further complicated as 

reindeer were also exploited for milk. This was one of the products of keeping 

small numbers of domestic reindeer prior to the transition to herding, and there 
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is evidence that this continued to be exploited until the development of large­

scale reindeer herding in the late nineteenth and early twentieth centuries. 

Reindeer milk is incredibly rich in energy, providing 8.7 kj/g (Gj0stein et al., 

2004: 649), which converts to 2,078 kcal per kilogram. Reindeer have been 

observed to provide between 57kg (during periods of poor nutrition) and 99.5kg 

(during healthy nutrition) of milk over a 24-26 week period (ibid.: 652). Using 

these estimates, reindeer milk could potentially provide anywhere between 13% 

and 23% of an individual annual caloric requirement. In reality, the contribution 

would be less as this does not take into account the volume of milk being 

consumed by the reindeer calf, and the possibility that the caloric content of the 

milk may vary with the physiological health of the animal. With one of the 

impacts of the variable LlA climate being less healthy animals, it is possible that 

milk yield and caloric content were low. However, this does indicate that for 

almost half of the year fresh milk would be a possible supplementary food 

source, and could be stored or made into cheese to be consumed at other times 

of the year. Archaeological evidence of milk storage in dams and pits has been 

described at sites in northern Sweden (Wennstedt Edvinger, 2002: 124) and, 

whilst these sites are not ascribed to a particular time period, it does not 

preclude the possibility that milk was stored in the past. 

Applying Krupnik's (1993) calculation of the average caloric value 

of 1 reindeer as 49,000, these figures suggest that a family of 5, with a herd of 

40 animals, could derive a maximum of 970,200 Kcals from reindeer meat, 

without significantly reducing herd size. This equates to 22% of the caloric 

requirements of the family. Taking the average of the two figures provided by 

Grankvist (2004: 108) of a herd of 22 animals (and fewer breeding and working 

males), the contribution made by herding is even less at 12.4%. Even 

supplemented by reindeer milk, this example indicates that, in the first decade 

of the seventeenth century, even the largest recorded Sami reindeer herds were 

insufficient to completely support a family. It is possible that the level of herding 

at this time may be comparable with the level of herding for much of the 

preceding century. The tentative interpretation of Magnus's (1998b: 3: 869) 

account of herd size from the mid-sixteenth century, provided in chapter two, of 

between 10 and 60 animals may be indicative that reindeer herding already had 

the potential to make this level of contribution to subsistence requirements and 
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that this represents a hunting society with small numbers of domestic animals 

for traction and milk, and as a reliable (but possibly rarely used) source of meat. 

By the later seventeenth century, however, herd sizes had grown 

much larger. For example, Schefferus indicates herds of 120 animals 

(comprising 100 breeding females). Using these figures, the maximum number 

of available animals for consumption would be 60 animals a year, equating to 

provision of 65% of the caloric requirements of the family. 

Working backward through Krupnik's method of calculation, it is 

possible to ascertain that in order for the products of carnivorous pastoralism to 

be able to contribute 40% of the caloric requirement of a typical Sami family, the 

herd would need to number between 65 and 70 animals (with 61 females and 4-

9 males). Therefore, we can tentatively suggest that, when herd sizes reached 

65 and above, the balance was tipped from hunting supplemented by small 

scale-pastoralism, to herding supplemented by hunting, gathering and fishing. It 

is possible that slightly smaller herds may provide this level of contribution 

where the diet is also supplemented by reindeer milk. These exploratory 

calculations indicate that the balance within the mixed economy occurred in the 

mid-seventeenth century, when herd sizes grew to a level where over 40% of 

the caloric requirements of a family were able to be met through the products of 

carnivorous pastoralism. It should be noted, however, that the variable 

environmental conditions and the individual choices of herders mean that the 

growth of reindeer herds is unlikely to be linear and consistent. It is likely that 

some herd numbers may have stayed the same, and others fluctuated in size. 

Possibilities for herd growth 

The growth of some reindeer herds during the seventeenth century 

raises questions as to whether herders slaughtered all available animals, or 

took a more conservative approach in order to increase herd size. However, 

herd growth in pastoral societies is not simply a function of the reproductive 

potential of the animals but can also be social in nature: through co-operatlve 

and reciprocal herding relationships and more 'negative' social behaviours such 

as theft and taxation. 
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IRe distribution of [livestock] through kinship and friendship links and 

through raiding is common in pastoral societies and can be seen as a form of 

insurance or as a logical precaution against climatic uncertainty' (Dahl and 

Hjort, 1976: 260) 

Taxation records from the Uma Sami district in the late-sixteenth 

and early-seventeenth centuries indicate that some Sami were employed to 

manage state owned reindeer herds, for which they were paid every third calf 

that was born in that herd (Wheelersburg, 1991: 339): This payment increases 

the chances of some Sami being able to accumulate their own herds. In fact, 

some records indicate that the herds these Sami looked after included their own 

animals (ibid.). This example of co-operative herding of state and Sami owned 

herds, with herders receiving stock in payment, may have also existed between 

different Sami herders. The records indicate considerable variability in herd 

numbers between different Sami (consider the Uma reindeer census citing 

herds of between 5 and 27 animals in one year). Furthermore, the social 

organisation for co-operative herding between Sami herders may also have 

existed in the form of early siida-like systems. 

Increasing the size of reindeer herds would have to be balanced 

with the labour costs of maintaining them. For example, larger reindeer herds 

would require more investment in activities such as watching for predators, 

gathering and separating animals at certain times of the year, and foddering. 

Many sources indicate the need to separate bulls from females during the 

calving period. If a very small-scale herder only has 1 stud animal and 2 or 3 

castrated male traction animals, this is relatively easy as these can be tethered 

or the females may be penned. However, in larger herds, males and females 

may have to be herded separately. In recent times, herders have supplemented 

the winter diet or reindeer through foddering (arboreal lichens or hay bought 

from settled farmers), and dug craters to assist reindeer to access forage 

beneath snow crusts. With larger herds, this obviously would have been a more 

labour intensive activity. 

There must have been multiple models of co-operative herding 

employed, to attempt to balance the desire to accumulate more animals with the 

increased labour investment this required. For example, a number of extant and 
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recent pastoralists have loaned animals to other herders to look after, have 

combined the herds of two or more families, or have employed poorer herders 

on an 'apprenticeship' model (that is, paid them in stock in return for herding 

labour; Krupnik, 1993: 91). In all of these ways, poorer herders were provided 

with the potential to develop their own, albeit smaller, herd. Within this context, 

it is easy to see how differential wealth was possible and that some herders 

would be more successful than others. This may go some way to explaining 

why not all Sami went on to specialise in reindeer pastoralism. It was a strategy 

with its own risks that not all were successful with. 

Making subsistence choices 

If the period of greatest transition took place in the mid-seventeenth 

century, we can return to the environmental reconstruction presented in chapter 

four to provide a more focussed picture of the context of this transition. The first 

half of the seventeenth century is characterised as extremely variable, with a 

number of proxies indicating extended periods of severe and cold weather 

conditions. With this environmental context in mind, there are a number of 

questions that remain. Given these variable climatic conditions, how did Sami 

make subsistence choices? And, why did only a section of the Sami community 

increase their emphasis on domesticated reindeer through those subsistence 

choices? 

To answer both of these questions, it is useful to take a theoretical 

lens with which to examine the evidence. Much as Cruikshank (1998: 47) 

describes how stories are often used to 'think with' in cultures with strong 

narrative traditions, a good theory can be used to 'think with' when posed with a 

particular academic problem. The specific focus of the first question is to 

explore how Sami may have attempted to cope with this Increased 

environmental variability and the impact this may have had on cultural 

development and change: particularly how that may have shifted the balance 

within the existing mixed subsistence strategy. To explore this question, a 

theoretical lens from Halstead and O'Shea's (1989) text Bad Year Economics 

will be employed. The principle underpinning this approach Is that all cultures 

are subject to environmental variability, both spatially and temporally, and 

develop particular cultural behaviours and responses in order to flexibly cope 
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with this variability. These behaviours and responses are referred to by 

Halstead and O'Shea (1989: 1) as 'buffering mechanisms' as they serve to 

buffer the impact of variability on human populations. The second question, as 

to why the decision-making processes of individual Sami varied, is less tangible 

and perhaps more complex, and outside of the scope of this thesis. It is not 

possible to second-guess the thought processes of individuals acting in familiar 

contexts in the present day, never mind those acting in unfamiliar contexts 

nearly 400 years ago. People do not always behave in rational and predictable 

ways, and individual skills, emotions and opinions playa large role. With that 

caveat articulated, it is possible that the application of theories relating to 

individual agency and decision making in the context of cultural change may 

offer additional insights. For example, one might draw upon sociological 

explorations of individual decision-making processes within a group context and 

how these are affected by perceived roles and status within those groups 

(Rogers, 2003). To better understand the role individual choices had in the shift 

toward reindeer herding, and to bridge 'the relationships between individual 

events and largescale processes' (Hodder, 2000: 21), a critical review of the 

evidence through the lens of individual agency may be a fruitful area for further 

investigation. This lens also has potential to change the way in which discourse 

around past cultural change is framed. In much of the research on the rise of 

reindeer pastoralism the individual proactive agency of the Sami is not 

acknowledged, and instead the implication is they have responded reactively to 

external stimuli. It is unlikely this is a deliberate attempt to present Sami as 

passive participants in cultural change, but, it is indicative of the way in which 

discourse about indigenous peoples has developed historically. 

Buffering mechanisms 

In order to explore the context of how Sami made subsistence 

choices, the buffering mechanisms approach (Halstead and O'Shea, 1989: 3) 

suggests that the variability that cultures are subject to has four aspects that 

require consideration: spatiality, temporality, intenSity and predictability. Chapter 

four has shown that the LlA, and the seventeenth century particularly, 

comprised a complex and varied spatial and temporal pattern of climatic 

variability. The intensity also varied, with some events being particularly 

extreme (for example the increased incidence of floods ·and storms, and the 

- 198-



evidence that extreme good and bad conditions were often in quick 

succession). The unpredictability of LlA climatic variability would have been an 

important factor influencing buffering mechanisms. Halstead and O'Shea assert 

that regular predictable variability is much more straightforward for societies to 

cope with than unpredictable variability. 

IVariability, particularly that which results in severe and 

unpredictable scarcity of vital resources, exercises a powerful selective 

pressure on human behaviour' (Halstead and O'Shea, 1989: 2). 

As previously discussed, many indigenous groups have a wealth of 

local knowledge to draw upon to cope with environmental variability. However, 

when that variability is rapid and outside the limits of historical experience (as 

the climate change during the LlA may have been), there may not be 

appropriate knowledge to cope with such changes (Fast and Berkes, 1999: 9). 

There are four basic categories of buffering mechanisms that 

societies may use: mobility, diversification, physical storage and exchange 

(ibid.: 3). Each of these will be considered as a possible means of coping with 

LlA climatic variability and potential consequences for Sami will be discussed. 

Mobility 

Moving to an alternative location in times of resource scarcity is the 

simplest response to local variability. However, the actual possibilities for 

mobility may be restricted by social relationships with communities in other 

locations and flexibility of territorial boundaries (Halstead and O'Shea, 1989: 4). 

Mobility is a difficult factor to address with respect to the Sami. The 

pre-herding hunting population was probably highly mobile, but archaeological 

evidence suggests that this mobility may have been structured through a 

number of regular semi-permanent dwellings (Forsberg, 1985: 272). Similarly, 

recent extensive pastoralists were also highly mobile, moving with herds along 

migration routes to seasonal pastures. But the possibilities for mobility of 

household with small numbers of tame reindeer may have been different. 

Keeping small herds of very tame reindeer for milking, traction, leading herds, 

or use as decoys requires frequent close contact and access to these animals 

(Aronsson, 1991: 30). Furthermore, smaller herds are less likely to deplete 
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pastures as quickly so may not require the large-scale migrations practised by 

the extensive pastoralists. There may have also been cultural influences which 

encouraged Sami to have regular dwelling places. For example, parish 

churches, markets, and places where Sami paid their taxes or traded were in 

permanent locations. Keeping smaller domestic herds may have offered a 

compromise in that Sami were able to maintain a reliable source of subsistence 

whilst reducing the amount of travel required both to obtain resources, and 

comply with their new obligations to the Swedish state. 

The siida system may have accommodated some mobility. Using 

the varied environments within each siida's territory may have provided a 

means for herders to buffer regular and predictable variability in seasonal 

pasture capacity, by dividing into individually owned herds and regrouping into 

larger siida herds as appropriate (Bjf2Jrklund, 1990: 80). This would imply in­

depth local indigenous knowledge of animal behaviour, the environments within 

the siida territory and the impact of the seasonal variations in weather and 

climate. Bjf2Jrklund goes on to suggest that, when individual herds fell below the 

level that would be viable within the siida, this may have contributed to some 

herders leaving the siida to pursue other subsistence activities (1990, 82). This 

does question where those pursuing mixed SUbsistence strategies would be 

placed within the Sami economy as a whole after the transition to herding. For 

example, if small scale herders were obliged to participate in other economic 

activities such as farming, fishing, hunting or extensive trade, how did that 

impact their ability to be part of a particular siida? Was it possible to be a partial 

siida member and how was the relationship between reindeer herding and non­

reindeer herding Sami within the siida territory configured? 

The movement of Sami may also have been restricted by the 

Swedish, and other Nordic states. In recent times, Sami have been asked to 

pay in order to take their reindeer across national borders (Nordstrom, 1930: 

229) or fences have been constructed to prevent migrations across these 

borders (Evans, 1996: 11). Whilst the Swedish state is unlikely to· have had 

such complete control over national borders in the past, it is possible that some 

control over Sami movement may have been exerted. Perhaps closer 

examination of documentary sources may shed light on this issue. 
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Actual mobility may also have been impaired by environmental 

conditions (e.g. early melting periods may mean thawed lakes and rivers 

provided barriers to mobility, and poor snow conditions can make travel harder 

work or dangerous). There may have also been cultural factors which 

influenced willingness to relocate. Many landscape features in Sapmr have 

symbolic and spiritual importance (for example, siejdde and other locations 

considered to be sacred). This cultural attachment to particular areas may have 

discouraged relocation. Furthermore, any movement to distant areas would 

mean a new environment and location to become accustomed to. Whilst much 

local knowledge relating to reindeer must have been transferable in similar 

environments, some may have been locally specific. Furthermore, although this 

knowledge would have been cumulative and dynamic, rapid change could 

cause it to be unreliable. This could have both devalued existing knowledge and 

meant people would have to build up a new knowledge base in a new location. 

If people were contemplating relocating to an area, where resources were more 

plentiful, they would require information about this location in order to ensure it 

was a suitable choice; within the local area this may have come fr:om their own 

knowledge but, in distant areas, this may have relied on communication with 

other communities. 

Diversification 

By exploiting a broad and varied range of resources, societies can 

buffer variability by taking advantage of the fact that it Is unlikely to impact on all 

resources in the same way. So, when variability causes scarcity or loss of one 

resource, there are others to be exploited (Halstead and O'Shea, 1989: 4; 

Halstead, 1996: 24). 

Prior to AD 1600, many Sami buffered the possibility of bad years 

through diversification; not only did they keep some domestic reindeer, they 

hunted reindeer and other smaller animals, and fished. There is also the 

possibility that small numbers of other domestic stock were kept for milk and 

labour. Evidence for keeping cattle and goats exists from the eighteenth and 

nineteenth centuries, and the survival of some herders during catastrophic 

reindeer losses in the late-nineteenth and early-twentieth centuries Is attributed 

to the fact that they also kept cattle (Stoor, 1991: 86-89). These animals would 
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have provided an extra source of subsistence products, during points in the 

year when reindeer products were not available (for example, keeping cattle for 

milk products outside the reindeer milking period), and to produce surplus for 

trade (ibid.: 86-88). They may have also provided an alternative source of 

material for non-subsistence products, for example Stoor (1991: 89) describes 

the use of cowhide for making summer shoes (cazehat). 

Small stock, such as goats and sheep, can be effective buffers for 

short term variability: they have a shorter gestation period than reindeer; 

possibly larger milk yields; they can be slaughtered when meat is scarce or to 

satisfy a quick need (i.e. unanticipated guests) and thus avoid depleting the 

main herd; can be sold or traded; and, are easy to keep close to the dwelling 

(Dahl and Hjort, 1976: 237). However, keeping such stock is unlikely to have 

been entered into lightly as each type of animal has specific needs, it is 

perceived to be much more labour intensive than reindeer herding, and it 

inhibits the herder's freedom of movement. The increased workload mainly 

stems from the need to tend animals daily, and the need to house and fodder 

the animals over winter. In the recent historical period, some Sami have chosen 

to pay settlers to look after animals during the winter (usually at the cost of 2-3 

reindeer per domestic animal; Stoor, 1991: 87). Alternatively, Sami groups split 

up over the winter, with women tending to domestic animals in timber or peat 

barns, and men herding the reindeer. If the animals were kept over winter in 

barns, fodder would need to be gathered during the previous summer. This 

increased labour costs as it typically coincided with a labour-intensive period in 

the herding cycle (ibid.: 88). Whilst the preceding description is based on 

research on keeping of stock animals during the eighteenth and nineteenth 

centuries, this does not preclude the keeping of these animals in earlier periods. 

This would require contact with settled farmers in order for Sami to obtain 

animals: as Sami were part of extensive trade networks at this time this is not 

impOSSible. However, the labour and logistical implications of keeping stock 

animals a" year round imply that it is unlikely to have been a widely adopted 

strategy for non-settled Sami. 

Wild reindeer were the main large animal resource hunted prior to 

the intensification of herding. In the southern areas of Sapmi, it may have also 

been possible to hunt elk, but in northern Sapmr there were no alternative large 
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herbivore species. Therefore, in times of wild reindeer scarcity, other animals 

would need to be exploited. There were a number of other small mammals and 

birds which were hunted for fur and meat, and many Sami supplemented their 

subsistence with fishing. However, the consequences of climatic variability on 

these species would have to be considered, to ascertain if these could provide 

an alternative source of subsistence in bad reindeer years. Since reindeer are 

part of complex Arctic ecosystems, it is possible that climatic change would 

have had consequences on groups of species rather than individual species 

(Fienup-Riordan, 1986: 279). Head (2000: 115) suggests that species respond 

and migrate individually in response to climate change rather than as an 

ecological community. This reinforces the approach taken in this thesis, 

focussing on the responses to climate change of reindeer as a species (rather 

than considering impacts broadly on Arctic ecosystems) and then considering 

what the implications of those multiple responses would be for the human 

communities exploiting them. However, it also highlights the limited scope of the 

thesis. Reindeer are not the only species utilised by indigenous Sami 

populations now or in the past. Therefore to get a fuller understanding the 

impacts on all species exploited - or those it was possible to exploit - should be 

considered. This emphasises the complexity inherent in these kinds of studies, 

and the vast amount of work still to be drawn together to reach a more complete 

understanding. Each individual species will have multiple responses to different 

climatic conditions, and each of these will have impacts on other species within 

their community or ecosystem. As a result of this, there will be a range of 

contextual relationships between species which may affect the nature of their 

responses to climate change. It is clear that, in terms of understanding how 

species may have responded to the climatic variability of the L1A, there is still 

considerable work to be drawn together. However, this approach has potential 

to create more accurate and richer understandings of the impacts of climate 

change than generalisations about community or ecosystem-level responses. 

Reliance on what species remained would not only have 

implications for diet and the time spent obtaining these resources, but also the 

possibilities for trade with other groups. In this way, scarcity of a group of 

resources may actually discourage the tendency to diversify and exploit a range 

of resources. This could be perceived as too costly and Inappropriate for 
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obtaining products for exchange. Therefore, specialisation in the procurement of 

a single resource efficiently may be a more attractive option (Fienup-Riordan, 

1986: 304, 314). The specialised exploitation of domestic reindeer may, 

therefore, be seen as providing a known (but not risk-free), efficient means of 

producing subsistence and trade products which was more attractive than 

exploiting a broader range of resources (each with their own risks). 

A considerable change in resources used, and therefore in diet, 

may also have indirect impacts on human health. In recent periods, a decrease 

in the dietary input of products of hunting and fishing has led to increased 

cardiovascular disease in some northern populations (Fast and Berkes, 1999: 

15). Whilst this may be a particularly modern problem, with the availability of 

processed high-fat and sugar-rich foods, the changes in diet caused by a shift in 

resource utilisation may have had health impacts in the past. 

Possibilities for diversification may have also been influenced by 

internal cultural values, in particular the role that reindeer play in other spheres 

of Sami life. Reindeer were incredibly important to the Sami way of life in a 

number of ways. Firstly, they supplied a wide range of raw materials used in 

everyday life (e.g. skins for clothing, bedding and tents, sinew for sewing, antler 

and bone for tools and jewellery). They also had a significant ideological 

importance, as evidenced by symbolic paintings of reindeer on shamanic 

drums, ritual deposition of reindeer remains, etc. described in chapter 3. In the 

event of a scarcity or disruption of wild reindeer populations, it is possible that 

Sami would have intensified efforts to obtain reindeer, to fulfil these varied 

needs, rather than pursue alternative resources. 

Furthermore, diversification may not have been an appropriate 

indigenous response to resource scarcity. Although a logical solution to scarcity 

in western knowledge systems may be to cease hunting that resource, this may 

not have been so for indigenous knowledge systems. In the case of scarcity of 

wild reindeer, it is possible that hunting behaviour may have exacerbated the 

problem. Because of their close relationship with nature and their 'spiritual' 

views towards it, indigenous peoples tend to have been characterised as living 

in harmony with nature. Whilst recognising that native groups often have 

sustainable and environmentally sound approaches to nature, it would be wrong 
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to describe them as 'original ecologists'. Conservation only occurs when it does 

not go against the grain of human survival and we must remember that hunters 

are, first and foremost, consumers (Krupnik, 1993: 238), therefore over-hunting 

is a possibility. For example, if we consider the role of 'ecologically aware' 

Native Americans in the post-contact game depletions of the nineteenth 

century, it is difficult to explain how they could have consented to take part in 

such an obvious overkill of animals. In his 1978 book, Keepers of the Game, 

Calvin Martin suggested that Algonkians only abandoned their traditional 

environmentally sound subsistence strategies because they felt that the animals 

had abandoned them. He suggests that they considered the epidemic diseases 

prevalent after Euro-American contact as evidence of the animals assaulting 

them, and therefore responded with, what may described as, a war against the 

animals (Brightman, 1993: 285). This conveniently side-steps the issue by 

allowing Algonkians to give up their values for a short time and then retum to 

them. However, this ignores the fact that game shortages existed before white 

contact and that indigenous populations had a role in these shortages. For 

example, between 1850 and 1900 the Musk Ox was wiped out by native Inuit on 

Bank's Island without modem firearms. A similar Musk Ox extinction occurred 

on the Alaskan Brooks Range 200 years before any white contact (Krupnik, 

1993: 235). Secondly, it suggests that the normal response of native societies 

to game shortage would be to kill less, whereas anthropological evidence pOints 

to the opposite; since hunting may be perceived to be an essential process in 

the regeneration of animals, then the obvious response to shortages would be 

to hunt more and therefore generate more animals. An interesting perspective 

on this is that Native Americans may have interpreted game shortage as a 

response of animals to the disrespectful way in which white men hunted. 

'The buffalo had, they believed, gone underground because whites 

had killed the animals with disrespect. The buffalo would return when Indians 

could ensure the animals would receive proper respect (White quoted in Nuttall, 

1993: 155). 

In this case, there was no reason for the natives to reduce their 

own slaughter of the buffalo as they were hunting In the correct way; all they 

could do was to continue to be respectful and wait for the animals to retum. 

Whilst it is not the author's intention to draw direct parallels between the very 
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different Native American and Sami belief systems, it is worth considering that 

ideology could have played a role in encouraging the slaughter of wild animals, 

even in times of scarcity. 

Figure 16. Reindeer milking in the recent period. Image by Museovirasto, 
available from the Encyclopaedia of Sami Culture (SENC) hosted by the 

University of Helsinki. 

It should also be noted that diversification does not necessarily 

imply that different species are exploited but may indicate that different 

subsistence strategies were used. By keeping small numbers of domestic 

reindeer, Sami were buffering by exploiting reindeer in a different way to 

hunting. Whilst alive, the animals provided products such as milk (see figure 

16), cheese, antler for making tools, as well as being a source of labour or used 

as a decoy whilst hunting. They also served as an indirect means of storage 'on 

the hoof, and a readily accessible food source in times of need. Utilising live 

domestic stock for milk provides a number of advantages: essentially 'free' 
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calories and a fat rich food source; relatively small pasture requirements; and 

the ability to store cheese to provide a fat rich food source at other times of the 

year. However, a focus on milk production has to be balanced with the fact that 

this requires considerable labour (gathering, tethering and milking animals), 

may result in weak calves if they are weaned very early, and that pregnancy 

and lactation place additional stress on females which may make them more 

vulnerable to disease and predators (Halstead, 2008: 246). However, it remains 

a cultural adaption that has been proposed as enabling survival within marginal 

environments (ibid.: 243). 

Storage 

Direct storage by the Sami is known to have taken place in recent 

periods, through the drying and freezing of meat and cheese, and cannot be 

ruled out as a possibility in the past. Rowley-Conwy and Zvelebil (1989: 54) 

have suggested that analysis of Mesolithic and Neolithic sites across Europe 

indicates that storage of meat, fish and plants was a part of some hunter­

gatherer economies. In particular, the use of mass-capture hunting technology, 

such as the extensive hunting pit systems used in northem Scandinavia, may 

be taken as an indication of storage in that these must have resulted in a 

substantial surplus to store (ibid.). However, storing food is principally a 

buffering mechanism for temporal variability (Halstead and O'Shea, 1989: 4) 

and is therefore only possible if there are also periods when resources are 

plentiful as well as scarce. Therefore, the ability to store is also directly affected 

by climatic variability. When variability is regular and predictable, this would 

have been an appropriate and effective strategy but, in periods of unpredictable 

variability or prolonged shortage, it would be less effective. For example, in a 

year where wild reindeer were scarce, Sami may have used up many of their 

stored supplies over the winter. If the following spring and summer were also 

poor conditions for reindeer, they would be faced with fewer reindeer, in 

possibly poor condition, and therefore little surplus to be able to store for the 

coming year. It is, therefore, unlikely that storage alone would be used as a 

strategy to buffer the effects of unpredictable LlA climatic variability. 

Furthermore, the impact of climatic variability in the LlA has been shown to 

have long-term impacts on reindeer condition because of possible impacts on 

forage material. Therefore, there may be a considerable time delay between 

-207 -



improved environmental conditions, re-growth of forage, recovery of reindeer 

condition and numbers and the ability to store meat. 

Storage may have been a normal part of the Sami subsistence 

system used to buffer regular seasonal variability. For example, drying and 

storing reindeer meat slaughtered in summer and autumn in order would have 

provided food for the winter (see figure 17). However, there is always a risk that 

stores may spoil (Rowley-Conwy and Zvelebil , 1989: 48) and they tend to be 

used as a supplement to winter diet rather than the sole basis for it. 

Decisions about storage need to be balanced with flexibility in 

mobility. A mobile population will need to return to the location of storage. This 

is not to say that mobility and storage are mutually exclusive buffering strategies 

but that there may have to be an element of compromise to use them together. 

Figure 17. Drying reindeer meat. Image by Mauri Nieminen, available from the 
Encyclopaedia of Sami Culture (SENC) hosted by the University of Helsinki. 

As climatic variability may have had different impacts in different 

locations, the ability to create surplus and store products may have also had a 

spatial pattern. If some areas had a regular surplus, this may have created 

wealth - and possibly social - differentiation. Furthermore, internal organisation 

(through the proto-siida system) may have identified certain Sami families with 

particular territories and prevented full mobility between these areas. This may 
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have enabled greater differentiation of wealth, as some areas may have 

accommodated a greater surplus than others. 

Exchange 

Exchange can function at a number of levels, from reciprocal 

arrangements between individual households, to monetised trade within a 

market economy (Halstead and O'Shea, 1989: 4). The majority of mercantile 

trade in Sapmi took place under the control of the state. Connections between 

Sami and the state have a long history, they have been involved in trade with 

neighbouring Nordic populations for several hundred years and had been tied to 

the Swedish state since the 1300s though taxation payments. It is likely that 

small-scale household exchange may have gone on outside of this but large­

scale trade for agricultural products, such as flour, would have been state­

controlled. Therefore, the possibilities for increasing the amount of trade 

undertaken to ensure supplies throughout the year may have had external 

limitations. Furthermore, Sami would have needed to have a surplus in order to 

exchange. Obviously, this would not necessarily need to be a surplus of 

reindeer, but providing the surplus would add additional labour to economic 

activity. However, traded agricultural products which could be stored, such as 

flour, would have provided an important addition to the Sami diet. In fact, some 

authors have suggested pastoralism is an incomplete adaption and often 

requires exchange with other economic groups (Khazanov, 1984: 35). 

Buffering techniques may have existed in the form of reciprocal 

sharing arrangements, where another Sami group or family may help another 

out in lieu of receiving help in the future. However, groups would need to ensure 

they could provide the help those other groups may require otherwise they 

could incur a large social debt. This form of exchange is not necessarily linked 

solely to subsistence-related resources; exchange of craft goods may have also 

been used to cement potential reciprocal relationships (especially between 

more distant groups; Halstead, 2008: 248). Interestingly, one of the Impacts of 

resource scarcity may actually be the breakdown of some reciprocal 

arrangements. For example, in Yup'ik communities in the Yukon, one of the 

immediate impacts of a poor harvest was to restrict sharing to the extended 

family, rather than between households (Fienup-Riordan, 1986: 309). 
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Dahl and Hjort (1976: 234) provide an example of livestock loaning 

from the Murle (Lake Rudolf), where cattle pastoralists with small herds lend 

stud-males to owners of larger livestock herds in return for payment in live 

cattle. In this way, herders can substantially increase the size of their herd 

beyond its internal breeding capacity. Krupnik (1993) describes similar practices 

amongst Russian and Siberian groups. While these examples are drawn from a 

different context to the focus of this thesis, it does illustrate possible 

mechanisms for pastoral herd growth. 

In addition to providing a buffer against times of hardship, the need 

for surplus for trade and taxation may have also driven the Sami toward more 

reliable resources. If they knew they could not avoid taxation, and needed 

surplus to trade for essential agricultural products, domestic reindeer would 

have provided a level of security that the increasingly unpredictable wild 

reindeer population could not. Taxation may have functioned as a form of 

negative reciprocity but its role in the transition to herding is difficult to establish. 

Since taxation could be partially, or completely, paid in reindeer products, it may 

have served to reinforce the importance of reindeer to the Sami. However, it is 

not clear whether method of taxation drove the choice of subsistence strategy, 

or whether it capitalised on an already extant specialised reindeer exploiting 

economy. It is unlikely that nation states would have requested tax to be paid in 

a currency the Sami could not acquire, nor would they ask for payment in a form 

they could not utilise. Doubtless, the existing subsistence strategy and taxation 

methods encouraged each other but it is hard to establish a causal relationship 

between the two. 

Summary of possible buffering mechanisms used by the Sami during LlA 

climatic variability 

There are numerous ways in which Sami may have buffered 

against the climatic variability of the LlA. Many of the responses described 

above are not mutually exclusive, and it is likely that a combination of buffering 

mechanisms were chosen according to particular situations, with different 

mechanisms chosen to cope with different kinds of variability. For example, both 

mobility and diversification are considered appropriate strategies for buffering 

spatial variability, whereas physical storage tends to be used to buffer temporal 
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variability, and exchange can balance the impacts of spatial and temporal 

variability (Halstead and O'Shea, 1989: 4). It is likely that Sami made use of all 

these possible mechanisms. Exchange with neighbouring Nordic and Sami 

communities, diversification of resources exploited and the subsistence 

strategies employed, storage of products when possible; including direct 

storage of subsistence and exchange products and indirect storage via social 

relationships and keeping domestic animals. Mobility is more difficult to 

ascertain, whilst it is possible that some Sami may have relocated in times of 

local resource variability, there may have been numerous internal and external 

limitations on the extent of relocations. 

The most powerful buffering mechanisms tend to be those which 

exist to cope with infrequent and extreme variability. Halstead and O'Shea 

(1989: 5) argue that, whilst these mechanisms may be used infrequently they 

are immensely important for cultural survival, and in many cases become 

culturally e"mbedded in order that they are maintained for times of need. These 

mechanisms may be costly to maintain, and if only used rarely, a balance will 

need to be struck between having effective buffers whilst not reducing the 

efficiency of the normal subsistence strategy. Therefore, these embedded 

mechanisms may provide other cultural functions and may not be immediately 

obvious as a buffering mechanism (ibid.: 3). The maintenance, use and 

embedding of these mechanisms creates new situations which may have their 

own sets of risks, and in this way have the potential to lead to 'radical 

transformation of society', as other mechanisms are abandoned or broader 

cultural change occurs. 

'Either way, high-level coping mechanisms are an unstable element 

at the core of human culture, which can trigger a chain reaction of changes 

throughout society' (Halstead and O'Shea, 1989: 6). 

Keeping small numbers of tame reindeer may have been one such 

high-level coping mechanism. It provided an emergency source of food which 

was probably only drawn upon infrequently, but was embedded in the culture by 

the other functions it performed: providing secondary subsistence products and 

labour. The symbolic importance placed on reindeer, and the importance of 

reindeer products for subsistence and exchange may have facilitated this 
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cultural embedding. However, the increased climatic variability of the LlA 

triggered this high-level mechanism to be used more frequently, which created 

new sets of risks to be buffered. If climatic variability became perceived to be 

the norm (or at least more frequent environmental conditions), then keeping 

increased numbers of domestic animals may have been encouraged to buffer 

this variability. There would have also been risks associated with the impact of 

climatic variability on domestic reindeer which would have to be managed 

(explored in chapter 7). 

If this high-level coping mechanism was used more frequently, 

more investment would be required to maintain it, and, in this way, it may have 

been an important lever in the cultural change that took place in this period for 

some Sami. There still remains, however, the question as to why this cultural 

change was so sustained. The assembled evidence appears to suggest that 

this buffering mechanism had been in use for a long period of time as part of a 

mixed economy, and it is likely that it may have been drawn upon in preceding 

periods of variability, with herd sizes increasing and decreasing slightly 

according to the decisions made. Some authors (Ingold, 1988) have suggested 

that the social relations of production of hunting and herding are different 

enough to preclude a return to an economy based predominantly on hunting, 

which may explain the sustained change. However, this is not supported by the 

evidence assembled in this thesis. The archaeological, historical and 

anthropological research does not indicate that there was a substantial change 

in ideology or values associated with the intensification of herding (although it is 

questionable whether this would be obviously manifest within the archaeological 

record). Furthermore, there are examples from other parts of the world (Krupnik, 

1993) that indicate which societies have alternated between strategies of 

predominantly hunting and herding. The answer to this question may lie in a 

more detailed exploration of the range of subsistence choices made by Sami at 

this time. The focus of this thesis is those Sami who chose to intensify their 

reliance on domestic reindeer, but many more subsistence paths were open, 

including: intensification of hunting; fishing; animal husbandry; and employment 

by the state (herding state owned reindeer and providing labour for early 

northern industries, for example ore extraction). The choice to pursue a strategy 

focussed on reindeer may have, in part, been driven by a desire to balance 
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subsistence and cultural needs with demands from the Swedish state, within the 

context of an increasingly variable and unpredictable climate. It may, in fact, be 

the continuity in values (around the importance of reindeer products), rather 

than a change in values, that characterised those Sami that chose to pursue 

reindeer herding. This choice was also made within a context of declining wild 

reindeer numbers; meaning that a return to reindeer hunting may not have been 

possible. 

Conclusions 

The aim of this thesis was to take a bottom-up approach to explore 

whether environmental change associated with the Little Ice Age played a role 

in cultural change amongst sections of northern Swedish Sami communities. A 

multi-disciplinary approach was taken, drawing on published research from 

anthropology, history, environmental sciences and with a particular focus on 

archaeology. The findings indicate that, despite being an extremely well 

researched topic, this is still a much contested period of cultural change in Sami 

history with multiple perspectives from a wide range of disciplines. In attempting 

to draw some of these perspectives together a number of conclusions can be 

drawn. 

The nature of this transition is not as complete as presented in 

some previous research. Prior to this period the Sami had employed a mixed 

subsistence strategy, hunting reindeer and small mammals and birds, gathering 

plants, fishing in lakes and rivers, trading with other Sami and non-Sami groups, 

and keeping small numbers of domestic reindeer (principally for milk, labour and 

as hunting decoys). What is apparent over this period is a shift in emphasis with 

some Sami intensifying the exploitation of the products of domestic reindeer 

and accumulating larger reindeer herds, at the expense of other subsistence 

activities. In contrast to some characterisations of pastoral societies, 'there is 

considerable continuity in terms of resource utilisation techniques, settlement 

patterns and potentially ideology, religious practices, societal organisation and 

values amongst the Sami during this period. This Indicates that definitions of 

hunting and pastoralism do not sit easily with Sami subsistence strategies, and 

that these terms are inadequate in representing the range of subsistence 

patterns that may have existed in the past. This may have contributed to the 
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lack of consensus in the literature regarding the nature and timing of the 

emergence of reindeer herding. Within this thesis an attempt has been made to 

see this transition as more fluid, a shift in emphasis as opposed to a radical 

cultural transformation. Within this continuum of subsistence practices, there is 

an identifiable shift in emphasis within the mixed economy, in the mid­

seventeenth century, where herd sizes reached levels at which they could 

potentially provide over 40% of the caloric requirements of a Sami family from 

the products of carnivorous pastoralism alone. 

The reasons behind this shift are complex and highly contextual, 

and those put forward in previous research only provide part of the picture. In 

particular, the role of environmental change within this context has not been 

adequately explored. This thesis has assembled a clear line of evidence from 

the nature of the environmental change, to the potential impacts this had on 

reindeer physiology and behaviour, and how this would then impact on the Sami 

communities exploiting reindeer and how they may have made subsistence 

choices. This evidence has been used to suggest that the extremely variable 

climate during the LlA would have had a profound effect on Sami communities 

exploiting domestic and wild reindeer. 

Reindeer herding (at a small scale) had been employed by Sami as 

a high-level buffering mechanism to provide a reliable source of food and 

essential cultural resources during the regular pattern of environmental 

variability that exists within Arctic ecosystems. However, during the sixteenth 

and seventeenth centuries this environmental variability increased, in both 

frequency and severity, and moved outside of the scope of regular and 

predictable variability. This extreme variability had a number of consequences 

for subsistence patterns: wild reindeer became a less predictable and less 

numerous resource making hunting a less reliable subsistence activity; and, 

many herding activities were made more labour intensive. This led to some 

Sami focussing their attention on the products of domestic herds as a more 

reliable resource, which reduced the time available to pursue other SUbsistence 

activities and narrowed the nature of the subsistence pattern. Within the earlier 

mixed economy, the caloric contribution made by domestic reindeer would have 

mainly come from milk and cheese and occasional emergency slaughter. As 

- 214-



herd sizes grew, the implication is that domestic reindeer began to be more 

regularly utilised as a source of meat. 

The environmental variability associated with the LlA is not the only 

factor involved. Complex cultural change is rarely the product of a single trigger. 

It is likely that all of the factors put forward by previous researchers played a 

role in the intensification of reindeer herding during this period. The fact that this 

shift is variable both geographically and temporally lends weight to arguments 

for taking a situated approach to studying cultural change: looking holistically at 

the specific circumstances of communities and individuals. In the case of the 

Sami, decisions to focus on reindeer herding were likely to have been 

influenced by the wider socio-political and economic context of the nation states 

in which they lived; the specific geographic and environmental context 

(including what resources were available); internal social factors within Sami 

societies (including the symbolic importance of reindeer culturally); and, the 

knowledge, opinions and experiences of the individuals making subsistence 

choices. The intensification of reindeer herding provides fertile ground for 

exploring this notion of multiple causes. Socio-cultural and environmental 

stimuli, in particular, can be tentatively linked to provide a better understanding 

of how both of these may have encouraged concentration on domestic reindeer. 

Reindeer hunting was destabilised by the variable conditions of the LlA and, 

although the concentration on domestic animals may have been a more reliable 

subsistence base (and may have been favoured by internal cultural values), the 

calculations earlier in this chapter indicate it only provided part of the 

subsistence requirements of households. Historical sources indicate that the 

Sami were involved in trade and taxation relationships with the Swedish state, 

which encouraged intensification of reindeer exploitation to provide surplus for 

trade and tax payments. It can be tentatively suggested that, the ability to trade 

surplus reindeer meat and skins for flour, small domestic stock, etc., facilitated 

the establishment of reindeer herding as a viable subsistence strategy. This 

also goes someway to explaining the patchy nature of this cultural change and 

why some Sami chose other subsistence patterns, as both the environmental 

conditions and opportunities to engage in trade may have varied geographically 

and temporally. 
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These findings indicate that there may not be a 'model' or 'theory' 

of the emergence of large-scale pastoralism in northern Sweden and that 

generalising from local-focussed studies to regional, or even global, models is 

dangerous: practices developed locally in context and are closely linked to the 

nature of that context. This may be frustrating, as it does not provide clear-cut 

and neat accounts of cultural change. However, a situated and multi-disciplinary 

approach does provide greater understanding of the nature of that cultural 

change. In attempting to better understand this period of change, a particular 

theoretical lens (buffering mechanisms) has been used to explore the varied 

subsistence choices open to the Sami. The application of alternative theoretical 

lenses may yield additional insights. In particular, an approach that 

acknowledges and explores the role that individual decision making processes 

play in broader cultural change (through considering individual agency) may 

provide a fruitful framework for future study. 

In assembling the building blocks for this bottom-up approach this 

study has drawn upon almost 500 secondary sources from a wide range of 

disciplines. This exploration has indicated the benefits of undertaking multi­

disciplinary studies of cultural change but has not perhaps realised the full 

potential of this approach. Clearly, a truly collaborative multidisciplinary study of 

this phenomenon, involving scholars with complementary disciplinary 

specialisms and a re-examination of the primary source data would increase 

understanding, and assist in unpicking the complex and varied nature of the 

emergence of carnivorous pastoralism during this period. 
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