
ARCHAEOLOGY AND ENVIRONMENT 12 

THE USE OF STONE 
AND HUNTING OF REINDEER 

By 
Lena Holm 

m University of Umeå O 

°  A i .  ^ Department of Archaeology 





ARCHAEOLOGY AND ENVIRONMENT 12 

Distribution: Department of Archaeology, University of Umeå 
S-901 87 Umeå, Sweden 

Lena Holm 
THE USE OF STONE 

AND HUNTING OF REINDEER 

A Study of Stone Tool Manufacture 
and Hunting of Large Mammals 

in the Central Scandes 
c. 6 000 - 1 BC. 

Akademisk avhandling, som för avläggande av filosofie doktors
examen vid universitetet i Umeå kommer att offentligt för

svaras i hörsal F, Humanisthuset, Umeå universitet, 
fredagen den 31 januari 1992 klockan 10.00. 

Abstract 
The thesis raises questions concerning prehistoric conditions in a high mountain region in central 
Scandinavia; it focuses on the human use of stone and on hunting principally of reindeer. An 
analysis of how the stone material was utilized and an approach to how large mammals were hunt
ed result in a synthesis describing one interpretation of how the vast landscape of a region in the 
central Scandinavian high mountains was used. With this major aim as a base questions were 
posed concerning the human use of stone resources and possible changes in this use. Preconditions 
for the occurrence of large mammals as game animals and for hunting are also highlighted. A 
general perspective is the long time period over which possible changes in the use of stone and 
hunting of big game, encompassing the Late Mesolithic, Neolithic, Bronze Age and to a certain 
extent the Early Iron Age. 

Considering the manufacture of flaked stone tools, debitage in the form of flakes from 
a dwelling, constitute the base where procurement and technology are essential. The occupation of 
the dwelling covers a period from the Late Mesolithic to the Bronze Age. Possible changes in lithic 
use are discussed based on an analysis of debitage which includes testing variables reflecting 
various steps in the process of flaked stone tool manufacture. Also, the results are discussed from a 
methodological aspect; the classificatory aspect of analyzing large flake assemblages is implied. 
The result of the flake analysis indicates differences in the use of stone from the Late Mesolithic to 
the Bronze Age/Early Iron Age. These differences are interpreted in a three-part chronological 
division and as theoretically proceeding in a manufacturing process of five steps including acquisi
tion, reduction through three steps and use of completed tools. A pattern, dividing the Bronze Age 
use of s tone from that of the Neolithic and Late Mesolithic is discerned and discussed in terms of 
changes in procurement strategies and technology. Also, social organization is touched upon. 

When approaching the issue of hunting the character of data differ; archaeological and palaeo-
environmental data together comprise the base for a discussion of possible changes. This is based 
on a theoretical model applied in a hypothetical research design. Archaeological categories of 
remains relevant in hunting contexts together with ethnographic and traditional hunting techniques 
are discussed. They constitute the base and illustrate possible variables in the testing of the hypo
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PREFACE 

At my first "Stone Age excavation" in the interior of 
the county of Västerbotten I remember being fasci
nated by quartzite flakes. But little did I imagine then 
that flakes were going to occupy me for several years. 
Although I do not consider stones or rocks as dead 
material, certainly a set of people can breath "life" into 
them, when they transform them into usable items. 
Hunting was one of the bases in the Stone Age econ
omy of the interior of North Sweden and still is for 
those living there. When you do several years of field-
work in such an environment, working together with 
hunters, your dormant interest in this field is naturally 
woken. Fortunately, it is possible to study both aspects, 
manufacture and hunting, without having to practise 
them oneself. Right from the very beginning, from my 
first course in archaeology, the hunter-gatherer socie
ties have been my main interest and there has never 
been any uncertainty about the direction of the thesis. 
Against this background the outline of this thesis be
comes understandable. 

My doctoral studies started some years ago. All the 
time my supervisor, professor Evert Baudou has guid
ed me with his wide experience and given me good 
advice. I have been favoured by also having docent 
Lars Forsberg as supervisor. His constructive and 
inspiring competence eased many heavy moments. I 
thank them both for their stimulating guidance. 

Throughout the years at the Department of Archaeo
logy in Umeå, colleagues, teachers and staff have 
created a positive environment for the studies which 
has served as good support. During seminars and cof
fee breaks several ideas have passed our minds which 
made me aware of pitfalls as well as possible ap
proaches. All are acknowledged for encouraging dis
cussions. 

There are a number of persons, who have contri
buted in one way or another, and I am greatful for their 
assistance. First of all, I would like to thank Fredrik 
Gaustad for giving me access to the Gressvatnet ma
terial and contributing with personal comments on the 
results of the excavations. Unfortunately he was not 
able to see the result. Harm Paulsen kindly produced 
the reference material. Late night discussions, sitting in 
front of flake debitage, made me realize how complex 
the material is and how necessary it is with skill and 
experience in knapping. Initially Anthony Senior intro
duced me to the geology and petrology of the Artfj äll-
massif. With his assistance the raw material localities 
were more easily found. Arne B. Johansen has always 
been of great help and had time for all my questions 
concerning the Rana material, for which I am grateful. 

Also, I am thankful for the rapid work Rolf Lie did on 
the osteological analysis and for his patience with all 
my telephone calls. The Rana-Tärna mountains con
tinue to be well investigated in several fields. Leif 
Kullman and Roger Engelmark with their palaeo-
environmental investigations are acknowledged for 
having contributed with discussions and personal 
information of great value. 

The Flint Alternatives Workshop has been impor
tant for me. There I have been able to present papers 
and have my study critically examined. Special thanks 
to Caroline, Eva, Jackie, Kjel and Tuija. 

The years of fieldwork in the high mountains was 
partly conducted under the auspices of the Västerbot
ten County Museum, where I also spent several hours 
doing reports and research. The staff of the museum 
and colleagues in the field made much of the work 
easier, and Lasse Spång, always ready for discussions, 
has always given a helping hand. The excavated mate
rial from the Rana area is deposited in the Kungliga 
Norska Videnskapers Selskab Museum in Trondheim. 
I have spent many late hours in the basement, and my 
stays always turned out to be pleasant thanks to col
leagues and staff. Since I moved to Härnösand, the 
Västernorrland County Museum has been my base for 
much practical work where I could use the facilities of 
the museum and the staff gave me useful help. 
Thank you all for your assistance. 

My colleague and friend Jackie Taffinder comment
ed on my English, for which I am grateful. 

Grants from the following foundations have facili
tated my research, enabling me to have the reference 
material produced, allowing me to make journeys to 
symposia and workshops and making my studies in 
Norway possible: Center för Arktisk kulturforskning, J 
C Kempes stipendiefond, Jacob Letterstedts stipendie
fond, Rosa Tengborgs stipendiefond and Wallenberg -
fonden. 

Many friends, fellow-workers in field and col
leagues, in the high mountains, in the valleys and now 
on the coast have given me encouragement by showing 
an interest in my work. I look forward to continued 
interesting times together and pleasure in following our 
well-worn paths in life. 

Finally a special thought goes to Lennart, my fellow 
traveller, and Oskar, my joy in life; Time is on our side 
again. With their encouragement and patience, in the 
field and at the desk, this work was made much easier. 

Härnön, December 1991 
Lena Holm 
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1. INTRODUCTION 

1.1. PRESENTATION AND PROBLEMS 

This work deals with prehistoric conditions in a high 
mountain area over a long time period; it focuses on 
the human use of stone and hunting of large mammals. 

In Scandinavian archaeological research emphasis is 
principally laid upon problems concerning regions out
side the Scandinavian Scandes. This thesis concerns 
the Stone and Bronze Ages and to a certain extent also 
the Early Iron Age. Studies of these periods have been 
conducted in the southern parts of the Scandes (see e.g. 
Johansen 1970, 1978, Indrelid 1986). In the central and 
northern parts it is mainly later periods, the Iron Age 
and the medieval period, that have been the subject of 
research (Mulk 1988, Storli 1991). 

The aim is twofold. Firstly, I would like to study 
how prehistoric people used the stone material. The 
basis is an analysis of debitage emanating from the 
prehistoric manufacture of flaked stone tools. The 
result is interpreted in terms of lithic procurement and 
technique. Secondly, I would like to approach the pro
blem of if and how large mammals were hunted. This 
latter question includes non-archaeological appli
cations as well as a survey of the archaeological record 
in question. The study of this topic results in a theoreti
cal model for the hunting of large mammals, based on 
conditions for mammals, possibilities for using them 
and hunting approaches in a mountain region. 

An overarching perspective is the long time period. 
The long time perspective in archaeology has the 
advantage of allowing the study of change. Here, this 
perspective is directed towards possible changes in the 
use of stone and hunting of big game. 

The prehistoric use of stone is an extensive subject 
of study. In this context use is regarded as the manu
facture of flaked stone tools. The aim is to study all 
steps in the manufacturing process, from the initial 
acquisition over the technical flaking to the completed 
tool. Likewise, the prehistoric use of mammals can be 
studied from different angles. Here the subject is 
restricted to a study of the hunting of large mammals, 
that is mainly the reindeer, but to a certain extent also 
the elk. The long time period encompasses the Late 
Mesolithic, Neolithic, Bronze Age and Early Iron Age. 
During these periods subsistence was based on hunt
ing, gathering and fishing in the interior of central and 
north Scandinavia. What is more, they are all non-
metal using periods, except for the two last, when 

bronze and copper and subsequently also iron came 
into use. However, the technology is mainly non-metal 
using. 

After analyzing the use of the stone and presenting 
the theoretical hunting model I will discuss the results 
as one interpretation of the prehistoric development in 
a high mountain region. Here the utilization of the 
landscape is central. The distribution of the sites may 
reflect changes in use. Also, the result of the study of 
stone tool manufacture indicates a way of analyzing 
debitage which can be interpreted in terms of use and 
technology in the manufacturing process of stone tools. 
A method of classifying flakes is presented. In addi
tion, discussions on the existence of large game and 
hunting are restricted to descriptions and prerequisites. 

Following the major aim, there are ensuing ques
tions and problems to be asked. The corollary pro
blems are presented as questions or statements; 

Did the use of stone change over the long time pe
riod? Generally speaking, when long time periods 
are considered, several changes take place inside as 
well as outside societies. It is logical to assume that 
changes in the manufacture of flaked stone tools 
took place during the period from the Late Meso
lithic to the Early Iron Age. These changes may 
have been more or less essential with a greater or 
lesser impact. The causes of changes can be of two 
kinds. On the one hand, the resulting effects can be 
either seen as originating in or as influenced by the 
change itself or, on the other, as a consequence 
effected by the change. 

If the manufacture of flaked stone tools has varied, 
this should be seen in the debitage, in the form of 
flakes, from different steps in the manufacturing 
process. The purpose of the analysis is to deter
mine differences in a flake assemblage that are 
essential and interpretable in terms of procurement 
and technological changes. The choice and acquisi
tion of raw material and the organization of the 
manufacturing process which proceed the technical 
steps are factors that are untestable in this analysis. 
Methods of approaching these mentally anchored 
factors follow as hypothetical discussions. 

Also, a methodological approach is discussed. The 
flake analysis results in criteria usable when clas
sifying and categorizing flake assemblages. 
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Did preconditions for the occurrence of elk and 
reindeer vary over the long time period? This is 
not primarily an archaeological problem, rather a 
topic of natural history, and therefore discussed on 
a more hypothetical level in this thesis. These dis
cussions must as far as possible be supplemented 
by the archaeological record in the form of artefacts 
or ecofacts. If the preconditions did change, how 
did this affect hunting conditions? Did the possibil
ities for hunting change over time? Analogous with 
this, questions concerning possible changes of hunt
ing methods are motivated. This problem is con
nected to utilization of the landscape. A topographi
cal study in conjunction with a survey of the ar
chaeological record should form the base of 
research into these questions. In this case the con
clusion is presented as a theoretical model for the 
hunting of large mammals in a high mountainous 
region. 

The ambition is to study parts of the socio-economic 
system rather than to make a larger-scale examination 
of the system in its entirety. Also, the regional aspect is 
emphasized, one comparatively small region in the 
central part of the Scandes being studied. On the other 
hand, the long time perspective is applied. As a conse
quence, the discussion of seasonality is restricted to a 
regional basis. Furthermore, the study of social organ
ization and settlement patterns over a wider region, 
which can be conducted only with a more heteroge
neous archaeological record than exists in this region, 
is not a matter of interest in this thesis. Inhabited 
regions in the high mountains are regarded as more 
marginal zones. In this respect, the material has direct
ed the structure of this study. The high mountains in 
Scandinavia were colonized either from the west or 
east and then utilized seasonally throughout prehistory. 

The use of resources is part of the social framework. 
Environmental factors, which were earlier of signifi
cance in analyses of resources and their use, must be 
seen in the light of social structure. People are seen as 
actors answering to external as well as internal stimuli 
and, as a consequence, manipulating their environment 
with varying choices of utilization. Environmental fac
tors are with this concept not apprehended as possible 
determinants in situations of change. Landscapes in 
which people act have been formed by continuous pro
cesses involving nature and man. Utilization of re
sources can be seen against the background of land
scape use as a whole where natural conditions may or 
may not be exploited. Here calculations of densities, 
for example of mammals or fish, of amounts, for 
instance of grazing land and stone materials, are of 
minor importance. It is essential to ascertain which 
possibilities were at hand and how they were made use 
of, not to achieve a static view with density calcula

tions. Possibilities and use vary according to social and 
environmental contexts. 

The major part of the thesis is based on a study 
where debitage in the form of flakes is analyzed. The 
result is interpreted in a context of use and technology 
of the manufacturing process This section is both 
archaeological and possible to interpret in prehistoric 
terms. In archaeological terms, flakes can be seen indi
vidually or en masse. As individuals they can give 
information about prehistoric technology and possible 
changes in manufacture. They can also supply infor
mation about the organization of manufacture. Flakes 
en masse can provide information about the extent of 
manufacture and the spatial distribution of it in the pro
curement area. This study of debitage shows that it is 
possible to use a theoretically based method for the 
classification of flakes. It does not rest on practical 
experiments; the approach is theoretical and, when the 
prehistoric material is analyzed, archaeological. 

The Rana-Tärna mountain region is the geographi
cal basis for this study (fig. 1). Here, large-scale ar
chaeological investigations took place during the 
1960s in advance of hydro-electric power exploitation 
(Gaustad 1969, Meschke 1977, Sundlin 1978). In the 
early 1980s parts of the region were reinvestigated 
(Holm & Lundberg 1984). Numerous sites were regist
ered and excavated in these years, producing an almost 
overwhelming amount of archaeological material. 
Together, the chronology of the sites covers the Late 
Mesolithic, the Neolithic, the Bronze Age and the 
Early Iron Age. Also, a few sites are dated to post-
medieval period. The long-term perspective in this the
sis stretches from c. 6 000 BC to 1 BC. 

This region is situated on both sides of the national 
border between Norway and Sweden. Although the 
aim was to conduct research "borderlessly", it is 
mainly the conditions in and works concerning North 
Sweden (Norrland) which are considered and cited. 
This will be obvious when reading the thesis. It is not 
intended but a consequence of practical circumstances. 
My training and principal work has taken place on the 
east side of the border and the archaeological con
ditions existing there are most familiar to me. 

The geographical, ecological and archaeological 
data from the Rana-Tärna mountain region of value for 
this study are described in Chapters 2 and 3. Despite 
the relative poverty of species, this high mountain 
region must have had a special power of attraction for 
prehistoric man. The utilized raw materials were of 
special interest in the relatively harsh setting. Also, the 
raw materials in question are easily accessible, once 
found in the open landscape. Therefore, physical geo
graphical conditions along with climate, geology, 
fauna and vegetation are of interest and these features 
are described when they are relevant for the questions. 
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Fig. 1. The Nordic countries 
with the general region in this 
study. The Rana fiord in Norway 
in northwest and Lake Stenselet 
in Sweden in southeast. 

The archaeological data are comparatively homogene
ous in character in this region; mainly consisting of 
debitage. The description of the sites around the larger 
lakes in the region is supplemented by a brief descrip
tion of the areas to south-east. 

A debitage assemblage forming the base of the 
analysis of lithic raw material use is presented in Chap
ter 4. The method, problem and a theoretical model are 
explained and the results are discussed and compared 
with a reference material. Stone probably had a symbo
lic and cultural meaning for prehistoric man, hence it 
can be relevant to add a discussion of this topic regard
ing the use and technology. Lastly this hypothetical 
problem is discussed. 

At one of the sites in the region the osteological 
material indicates that large mammals were hunted 
during the earlier periods. Ecological conditions varied 

during the long time period due to general climatic 
changes. The behaviour of animals and their potential 
as a human resource also varied. This is discussed in 
Chapter 5 together with a survey of hunting tech
niques. A theoretical model of hunting is discussed. 

Finally, in Chapter 6, a synthesis of these results 
together with earlier results and discussions is present
ed. Here one interpretation is presented of parts of the 
prehistory of the Rana-Tärna mountain region from c. 
6 000-1 BC. 

1.2. THEORETICAL BACKGROUND 

As a discipline, archaeology systematizes the cultural 
remains of the complex past unity into interpretable 
structures. This systematization is based on the theoret
ical orientation of the archaeological society or indi-
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viduals. Scientific training, learning and competence 
develop and increase in a process of interaction bet
ween the existing archaeological theory and data. In a 
context of historically defined processes, prehistoric 
human remains constitute what we call cultural 
remains or the archaeological record. From these 
remains archaeology infers parts of the prehistoric 
whole and interprets them as prehistoric conditions. 
The interpretation or explanation of the complete 
whole is unachievable. Given present epistemology 
and archaeological tools, the totality of prehistoric con
ditions, human activities and relations, social relations 
and external circumstances are too complex and impe
netrable (a discussion of this kind is also presented by 
Shanks & Tilley 1989). The idea that prehistoric condi
tions are complex and cannot be seen in totality does 
not exclusively concern the past. In a broader sense, 
embracing the general view of philosophy, it is also 
relevant to all objects and conditions, past as well as 
present. If we see the past as concealed, archaeology 
has to make generalizations from it (c.f. Forsberg 
1985:7). Our knowledge of past conditions is based on 
these generalizations of parts of the whole. These 
generalizations must not be mistaken for the general 
universal laws advocated during the 1970s (Watson et 
al 1971). 

When prehistoric reality is understood as complex, 

it can be analyzed by applying and testing theoretical 
models, the results subsequently being interpreted as 
more or less significant. A model in archaeology is 
constructed to allow complex prehistoric conditions to 
be studied by the use, for example, of statistics. As 
such, a model can be said to be a simplification, com
patible with a specific part of reality which is too com
plicated to be studied or is partially concealed. The 
construction and application of models is based on the 
theoretical and empirical background and qualifi
cations of each individual. 

Archaeology can be seen as a historical discipline in 
the sense that long-term human processes in the past 
can be studied. More often short-term conditions are 
comprehensible and have been studied to a greater 
extent. Short-term changes reproduce and interact with 
each other, producing in the end the long-term (Hodder 
1987:5). A basic concept where short-term and long-
term processes are seen as creating and causing 
changes in the long time perspective has been of key 
importance in this thesis. Reality, past as well as con
temporary, is a complex composition of various ele
ments, internal as well as external, in each society. This 
totality consists of human actors, interacting as cultural 
and social beings in a spatially and socially defined 
unity. This interaction takes place physically, on a 
communicative level as well as by ideas on a cognitive 

Fig. 2. Principal water systems with larger lakes and mountains , described in the text, in the reg ion from Rana fiord in north
west to Lake Stenselet in southeast. 
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level. Seen over time, this is a historical process. The 
process over time is characterized by continuity broken 
by changes. Changes, more or less decisive, contradict 
existing conditions. Seen over time, this is a dialectical 
process. 

This thesis is based on a concept where social rela
tions in prehistoric societies are central. People act at 
economic, political and ideological levels, in short the 
society. Essential is its attitudes towards its surround
ing world. A society can be seen as composed of struc
tures which interact dialectically (Althusser & Balibar 
1970). Also, interactions take place within these struc
tures and changes are caused by the interactions. Fur
thermore, a more individual aspect has been proposed 
in the epistemology of dialectical structuralism 
whereby man is seen as possessing causal powers 
within himself (Tilley 1982:30). Seen in this way, 
people are more active within social processes, influ
encing and taking part in surrounding conditions. 
These social processes are part of the dialectical inter
action within each stucture and between the over
arching structures. 

During the last few decades, various aspects of pre
historic change, its nature, causes and effects have 
been discussed (e.g. Plog 1974, Schiffer 1976, Hind-
ness & Hurst 1977, Tilley 1982). Discussions are con
ducted at a general level concerning changes in culture 
or society as a whole. In recent years, the mechanisms 
of change has been focused where the process of inno
vation has been dicussed (Leeuw & Torrence 1989). 

The explanatory models of change presented by 
Plog (1974) and Schiffer (1976) essentially see change 
in prehistory as behaviouristic. In a behaviouristic 
perspective actors react to different external stimuli or 
their needs as human beings (Plog 1974:49ff). The 
argument has been put forward that this is a determi
nistic view, where humans are passive by-products of 
the environment. Regarded as an alternative, the en
vironmental possibilistic view presented by Moberg & 
Olsson, sees man as actively acting and choosing as an 
answer to external stimuli. He is only limited by cer
tain frameworks established by environment 
(1973:25). Hindness and Hurst in their turn advocate 
classical marxism as the base of a concept to explain 
changes. It is essential to analyze the class struggle, 
and the role of economy is determinant (1977:13). 
Lastly, dialectical structuralism is the idea recently 
asserting the dialectical explanation. Fundamental is 
the idea that when contradictions between structural 
principles become antagonistic, they coincide with 
conflicts of interest between actors. This results in 
changes in social relations which in turn "serve to alter 
the overall social formation" (Tilley 1982:36). 

In recent years, the mechanisms of change have been 
accentuated where the process of innovation is central 

(Leeuw & Torrence 1989). This approach emphasizes 
decision-making and perception, focusing on the indi
vidual level and variables involved in decision-making 
(Leeuw 1989:303). Individual choice is stressed and 
the relationship between process and event is not seen 
as mechanical. Understood like this "it would seem as 
true to maintain that social process can only be fully 
understood with reference to individual action as it is 
to emphasize that the individual's actions can be fully 
understood only within the context of the social and 
cultural systems in which he participates" (Layton 
1989:52). 

There is no reason to apply a behaviouristic model, 
dogmatically described as the more or less passive 
response of human beings and human societies to 
external stimuli. These stimuli frequently consist of 
ecological factors outside human society. However, 
there are few archaeologists expressing the environ
mentalist view today. Man is not reduced to a passive 
respondant to stimuli outside his own sphere. As a col
lective being, he acts logically and rationally within the 
capabilities of his spatially and socially defined unity. 
A rigid view of man always reacting to environmental 
stimuli is fruitless. Environmental factors cannot 
explain changes but they affect man more or less fun
damentally and man answers actively to the effects of 
them. Explanations are found in the interaction bet
ween man and the environment where man decides 
how to answer. 

These rather circumstantial comments on, as it 
would seem the individual, must not be understood as 
an attempt by me to approach individuals in prehistory. 
It is essential to study processes that to a high degree 
are associated with groups of individuals. In this con
text they are seen as active, manipulating, more or less 
deliberately, both their internal and external environ
ments. 

Against this background, the processes under study 
can in similar terms be seen as active in themselves, 
capabie of forging changes. These changes occur in a 
cultural unit comprised of participant groups or indi
viduals. The causal processes of human actions in pre
historic societies vary in magnitude over time through 
prehistory and impel historical processes. Historical 
development is a dynamic process and changes must 
be seen in the light of the larger whole rather than as 
isolated occasions. In any case, in individual archaeo
logical studies one often has to study the latter and 
infer parts of the larger whole. As man is seen acting in 
her or his cultural and social unit, prehistoric changes 
are seen in the light of cultural and social changes. The 
structures of society are seen as dynamic entities, 
dialectically related. Within the dialectical process man 
is attributed creativeness and decisive qualities. 

The use of analogies derived from ethnographic stu
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dies has a long tradition in the analysis of the archaeo
logical record. Recently, the use of analogies has come 
into focus in archaeological literature. It would be de
sirable to develop a theory of practice for providing the 
archaeological world with analogies and models de
rived from ethnographic observations, usable and testa
ble on archaeological data (Hodder 1982b: 14). 

The development of this theory-building can be 
regarded as still being on an explorative level. Infer
ences about, for example, symbols expressing various 
social and religious conditions are based on a number 
of ethnographic resemblances. But there is still doubt 
and problems when applying ethnographic data anal
ogous to the archaeological record. This does not mean 
that results from ethnographic studies are useless. On 
the contrary, they are often a prerequisite for the inter
pretation of prehistoric conditions, unobservable in the 
archaeological record. Also, as Binford argues, the 
links between what we find in the archaeological 
record and the "conditions that brought these finds into 
being can only be studied among living peoples" 
(1988:24). As mentioned, ethnographic analogies are 
often a prerequisite, but they should not be used as 
functional analogies, where two phenomena that are 
alike act in the same way. Analogies have commonly 
been used in this sense (e.g. Burenhult 1988:32ff). This 
is a simplification of prehistoric cultural studies and 
conditions. 

Instead, ethnographic analogies should be principal
ly used to reinforce the ideas of the archaeologist when 
constructing the theoretical framework or parts of it. 
Also, they should be a source of inference. Of course, 
analogies can be presented explicity when interpreting, 
but not used as explanations concerning prehistoric 
patterns and structures. Also, it is important to find and 
use the proper analogies. This is a decision each 
archaeologist must come to. If no proper ethnographic 
resemblance is found, this is a fact that must be faced. 
Ethnographic analogies must not be ends in them
selves; then they verge on speculation. Welinder has 
called into question whether archaeological methods 
are sufficient for reconstructing and understanding 
when every historical and ethnographic analogy is un
known (1986:33). But is not this always the case? 
When can we know which ethnographic analogy is to 
be used? We have to find it, then make use of it when 
making inferences. 

Earlier the landscape was implicity conceived as a 
static object possible to utilize by people. Archaeol
ogists have restricted it to areas of more or less spora
dic sites, especially the so-called natural landscape 
inhabited by hunter-gatherers. However, this stationary 
view is becoming increasingly modified. During recent 
years Binford has been concerned with the landscape 
conceptualized as dynamic and he has examined ways 

of interpreting land use and archaeological remains 
within this dynamic landscape. World-wide ethno-
archaeological observations result in models of annual 
range and site locations where different activities take 
place. They are applicable to various economic zon-
ations and degrees of mobility (1978, 1982, 1988). 
This is an acceptable approach when making infer
ences about and constructing synchronic models of 
annual landscape use. When and if the goal is to study 
changes in the human use of the landscape, explana
tory approaches should be applied. A systemic appro
ach is presented by Welinder. A theoretical model of 
the human ecosystem interacting with the biological 
and environmental ecosystems is proposed to explain 
long-term change within the cultural landscape (1984). 
It can be assumed that the independent environment 
has a determining role in this interaction. It should 
rather be human actions in dialectical interaction with
in each society and with the environment that serve as 
explanations. Understood in this way, the use of the 
landscape is and was in the main a dynamic inter
actional process, just as human use of space and tech
nologies was and is a dialectical process. Lately, the 
concept of the landscape as dynamic has been further 
elucidated by adding a cognitive approach. It is con
sidered as the cognitive landscape, seen in the context 
of human processes, not as only a physical phenome
non. The prehistoric landscape was obviously in
habited by man and conceptualized as a concrete phe
nomenon involving possibilities for utilization. As 
such, the landscape must not be seen as fossil but high
ly dynamic and perceived and evaluated by prehistoric 
man as meaningfully composed. (A detailed discussion 
on the cogntive landscape is presented by Tuan 
(1974)). The landscape should not be seen as neutral, it 
is "cognitively understood and constructed/constituted 
by those who exist in it", it has meaning by the actions 
from the people using it (Engelstad 1991:26). 

1.3. PREVIOUS RESEARCH 

During the last few decades the number of archaeol
ogical studies has increased immensely, especially in 
the field of lithic research. If the intention was to sur
vey the total production, a much larger scope would be 
required. In this chapter I comment on studies mainly 
produced during the last 20 years, principally the 
literature on lithics and hunting. Furthermore, only the 
literature which is interesting for this work and which I 
think has a certain interest also for others is included. 
There is a certain emphasis upon Scandinavian investi
gations. Firstly, literature of interest for the general 
concept of the thesis is cited. Then, stress is laid upon 
lithic studies from various aspects. Finally, literature 
concerning the hunting of large mammals is discussed. 



7 

Besides the archaeological references, those ethno
graphic studies of interest are included. 

Knowledge of the prehistory of North Sweden is 
continuously expanding and the general development 
of the processes involved are taking shape (Baudou 
1988, 1990, Forsberg 1989b). The increasing knowl
edge of the hunter-gatherer economy is mainly based 
upon major individual studies from different regions 
and on different concepts lately published (e.g. Bau
dou 1977, 1978b, Meschke 1977, Broadbent 1979, 
Selinge 1979, Forsberg 1985, 1989a, nd., Lundberg 
1985, 1986, Christiansson & Knutsson 1989). The 
prehistory of central North Sweden has been studied 
by Baudou for several years (1977, 1978b). Both pre
history in general and chronological aspects has been 
emphasized. In his doctoral thesis Broadbent contribu
ted to the little studied coastal regions of the Baltic. 
The economy of a coastal region during the Mesolithic 
was studied with an emphasis on the use of quartz and 
approaches to quartz tool classification (1979). Settle
ment patterns and social boundaries in the interior of 
North Sweden have been the subject of analyses by 
Forsberg. The results are presented in synchronic and 
diachronic models of the settlements along two river 
systems (1985) and as the geographical distribution of 
tool categories interpreted as social territories (1989a). 
In these works the Bronze Age and the Early Iron Age 
are the principal periods of study. In his recent re
search, the occurrence of Mesolithic sites and associ
ated chronological problems is the main topic (Fors
berg nd.). The tradition of studying river systems is 
obvious. In the south of North Sweden Stone Age 
hunting grounds and settlements are part of a study 
concerning the prehistoric culture systems, also includ
ing the Iron Age, in a river system (Selinge 1979). 
Meschke has presented a volume of surveyed sites 
along the River Umeälven until the 1970's (1977). 
Concerning settlement and settlement patterns, the 
work by Lundberg on Neolithic dwelling construc
tions, so-called fire-cracked stone mounds, is worthy 
of consideration. In the interior of North Sweden these 
dwellings occur agglomerated and patterned. They are 
seasonally occupied during the winter (1985). Christi
ansson together with Knutsson in their volume on the 
Neolithic settlements in the central part of North Swe
den have contributed to the increasing knowledge of 
the Baltic coastal regions (1989). Finally, the individ
ual works by Westfal (1988) and Sundström (1989) 
have significantly contributed to the descriptions of 
Stone Age settlements and the earliest history of North 
Sweden respectively. 

Concerning the Rana-Tärna region in particular, 
apart from my own works (1985, 1989, 1990) Gaustad 
together with Hultgreen in her work for the Norwegian 
masters degree have also contributed with detailed de

scriptions. Gaustad was responsible for the many years 
of fieldwork in the Rana mountain area during the 
1960s and the extensive results have been partly 
published (1969, 1973a, 1973b, Gaustad & Gr0nlie 
1964). Hultgreen presents a general overview of Neo
lithic conditions between the coast and inland (1988). 
Christiansson has many years of experience from work 
in North Sweden, among other work he contributed at 
an early stage with a description of dwelling and work
shop remains at Lake Tärnasjön in the eastern part of 
the region (1969). Otherwise there are few works con
cerning the Stone and Bronze Ages in high mountain 
areas in these parts of the northern Scandes. 

In the southern Scandes, on the other hand, several 
studies of the Stone and Bronze Ages have been con
ducted throughout the years. Following more than 40 
years of tradition, several archaeologists and anthropo
logists have been and are working with problems con
cerning prehistoric subsistence mainly on Hardanger-
vidda. All periods, from the first settlers to the medi
eval hunters, are of interest. Among recent studies of 
the Stone Age on high mountains in south Norway 
there are two major contributors (Johansen 1970, 1978, 
Indrelid 1973, 1986). Johansen in his doctoral thesis 
studied mountain sites in the Laerdal valley dated to the 
Stone Age (1978). Based on an explicitly described 
theory, Johansen discusses the use of stone material 
and reindeer hunting or trapping as it could have been 
conducted. As in this thesis, he discusses the stone 
material, its acquisition and reduction, the topograph
ical conditions for and trapping techniques of reindeer. 
However, the testing of the presented problems are not 
as detailed as here. Indrelid's doctoral thesis concerns 
the prehistory of Hardangervidda in a long-term per
spective (1986). It is more empirical in the sense that a 
total description of the Stone and Bronze Age sites on 
Hardangervidda is given before interpretations of the 
cultural development are presented. Chronology and 
subsistence are central issues in this context (1986). In 
addition, Indrelid has published several investigations 
of Mesolithic subsistence in high mountains (e.g. 1973, 
1976), also research where the environmental factors 
are stressed (Moe et al 1978). 

New knowledge of Late Neolithic and Bronze Age 
chronology and typology in the mountainous regions 
of south Norway has been submitted by Prescott 
(1987). The similarities with the central and north 
Scandinavian record are apparent, with material such 
as asbestos sherds and bifacial points, the points ex
hibiting similar chronology. For several years Gustaf
son has been contributing to knowledge of Stone Age 
settlements in the Hedmark mountain region (Gustaf
son 1988). Many of the sites in high mountainous 
regions in various parts of the Scandes are obviously 
not permanently inhabited dwellings, but remains of 
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short-term activities, maybe frequently in use, and 
principally so-called exploitation sites. The study of 
this type of site has been termed off-site archaeology 
(Knutsson et al 1990). 

In north Norway archaeological investigations on 
Finnmarksvidda have shown that sites were occupied 
by hunter-gatherers until the Late Stone Age and 
Bronze Age. The archeological record is alike that 
found further south (Simonsen 1985, Engelstad 1989). 
High mountain sites of Stone Age character are also 
registered in the interior of northern Norway in Troms 
and Nordland fylke and are being discussed by K. 
Helskog (1980). 

Archaeological lithic assemblages have been classi
fied ever since Thomsen created the three-period sys
tem in the 19th century (for an orientation see Gräs
lund 1987). Since typology was established as a con
cept, different systems of classification have been 
described in Nordic archaeology. Helskog et al (1976), 
Baudou (1978a) and Johansen (1978) have presented 
classification systems used for flaked stone artefacts, 
flakes, cores and tools based on morphology, metric 
variables and definitions. These systems are consider
ably simplified compared with the standard work by 
Maimer (1962) used for flint, being typological in cha
racter and without technical or functional approach. 
They are designed for the necessary task of systematiz
ing the often huge tool and flake assemblages. A more 
problem-oriented approach is presented by Broadbent 
in his classification of quartz (1979). Outside Europe, 
the classification and typology established by White is 
basic, or should at least be, when classifying flakes 
(1963). 

Whereas earlier typology was used as a chronologi
cal instrument it is at present established as a classifi
cation tool and a base when approaching various prob
lems and hypotheses concerning, for example, techno
logy, function and social structures. No general system 
is used; each researcher, her- or himself sets up the 
research design including those variables or attributes 
of particular relevance for the presentation of problems 
in question (e.g. Schiffer 1976; chapt. 8). In its extreme 
form this approach may imply a large number of clas
sification categories inapplicable outside the one study 
for which they were designed. The aim should be to set 
up as few classification systems as possible. 

Other aspects of classifications could be and have 
recently been developed. For example, several collec
tions have been tested by a system of variables design
ed to determine whether flakes are human fractioned or 
not (Benvenuti 1984). The variables included in Ben
venuti 's test are akin to those used in the analyses 
described in this thesis and interpreted as significant in 
technological classifications. 

After this introduction there follows a review of 

research in this wide field. Within this field which ex
amines the human use of stone there are several sub-
fields such as, for example, the experimental produc
tion of replicas, studies concerning the prehistoric pro
cesses of production and exchange and additionally the 
use of stone tools as symbolic features. Often, it is dif
ficult to separate these subfields; they are connected, 
and the various aspects are analyzed in one and the 
same study. In this context I intend to arrange the 
following description of recent research in the above 
cited order. The field of experimentation in association 
with use wear analysis is excluded in this context. 

Raw material and its utilization has been focused 
during the 1970s and later. Often, it has been discussed 
in connection with environmentalism as a functionalis
ts concept. This discussion appears to be unfashion
able and obsolete. Without being used in an environ-
mentalistic approach, this concept can be further devel
oped. 

Within experimental archaeology the production of 
stone replicas played a major role from an early stage. 
A tradition over many years, where Don. E. Crabtree, 
USA, and Francois Bordes, France, inspired gener
ations of archaeologists in the USA and Europe, still 
has its impact. During the last few decades the manu
facture of replicas has increased in importance and is 
established at several universities and museums. It can 
be designated "lithic technology". This is characterized 
as a concept based on experiments with pétrographie 
materials, mainly flint, and the manufacture of flaked 
stone tools. The achieved results are analyzed and con
sidered as a point of departure in studies of prehistoric 
artefacts. Also, the results are the base when hypoth
eses about prehistoric technology are tested. 

Those involved in lithic technology, concentrating 
on knapping and ensuing documentation, are often 
skilled craftsmen after several years in the field. Also, 
they often analyze their results. For Scandinavian 
archaeologists Callahan (1979, 1985, 1987), Madsen 
(1984, 1986, Hansen & Madsen 1983) and Paulsen 
(1975, 1982a, 1982b) are the most well known. The 
work of Newcomer on experimental handaxe manufac
ture was basic in the 1970s (1972). Additionally I 
would like to draw attention to Muto (1971) whose 
contribution is basic in my study. His detailed descrip
tion and classification of debitage, principally flakes, 
initiated the flake analysis and convinced me that the 
approach was feasible. On the younger generation of 
archaeologists working with lithic problems in the 
Nordic countries Pelegrin has also a certain impact 
(e.g. 1984a, 1984b, 1984c). Tixier et al (1980) is also 
often referred to. "Lithic Technology" edited by Swan-
son (1975) can be seen as seminal. Here experimental 
issues are described and applied to prehistoric condi
tions. The volume embraces methodological aspects in 
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general along with experimental analysis of tool-
making and archaeological applications to prehistory. 
In addition, contributions to the field of lithic technolo
gy have recently been presented in a volume contain
ing articles by several researchers and knappers from 
North America (Amick & Mauldin 1989). 

Lithic material can also be approached from other 
angles. Recently the cognitive approach has been dis
cussed by Young and Bonnichsen. On the basis of cog
nitive psychology and anthropology the authors claim 
that now-living knappers must be studied to understand 
the processes behind the prehistoric material. Further
more the individual should be in focus rather than the 
group. It is the variations among individuals that pro
vide internal cultural dynamics and these in their turn 
cause changes (1984). My approach and analysis dif
fer from this in the sense that the results from modern 
knapping are applied as a reference material and that 
neither the group nor the individuals are in focus. The 
processes themselves are analyzed. Of course, these 
were performed by groups of individuals. 

Literature on the human use of stones, a process in
itiated by the acquisition and use of raw material and 
followed by the manufacture of stone tools, is abun
dant and impressive. Obviously there is a need for 
selectivity and a guidance. This subfield can be distin
guished in the sense that prehistoric conditions are the 
major topic in studies which are conducted by 
archaeologists. Several editorial publications comprise 
a diverse content of contributions. The majority deals 
with problems concerning the use of flint but other 
pétrographie al materials are also studied. This is essen
tial as far as Fennoscandia is concerned. The Flint 
Alternatives Workshop was established as a north 
European forum for discussions on problems con
cerning other lithic materials than flint (Taffinder 
1987a). Presented papers have been recently published 
(Coulson & Skar 1990). In 1987 papers from the fourth 
international flint symposium were published under the 
heading "The human uses of flint and chert" edited by 
Sieveking, G. de G. and Newcomer, M.H. (1987). As 
the title indicates, the contributions are based on pre
historic as well as ethnographic studies involving 
procurement, production and exchange. These three 
aspects are also the topics when lithic production sys
tems are approached (Ericson & Purdy 1984). This 
volume deals with the procedures involved in quarry
ing, procurement strategies and labour invested in 
them, modes of transportation and social organization. 

Among individual studies of the prehistoric manu
facture of flaked stone tools, diversity is as large as the 
topic itself. Acquisition and production at raw material 
sources is primarily a question for those archaeologists 
concerned with flint mining (e.g. Weisgerber et al 
1980, Smolla 1987). Attention is also focused on quar

ries and their utilization. A sociological aspect is dis
cussed by Luedtke; the demand for lithic material is 
determined by the intensity and extent of quarry activi
ty (1984). Industrial organization at quarries in the 
Mediterranean is discussed in terms of specialization. 
On the basis of various characteristic of the quarries, 
Torrence doubts the existence of specialization (1984). 
The ethnoarchaeological aspect is put forward by Bin-
ford and O'Conell when variability in techniques and 
current literature in the field of lithic technology are 
discussed (1984). 

Several theoretical models have been proposed for 
the process involved in the manufacture of stone tools; 
however, few of them have been tested. The be
havioural approach seen in a systemic context is advo
cated by Schiffer (1976). Recently Rankama has sug
gested a systemic approach, inspired by Schiffer and 
tested by a flow model to be applied to a north Fennos-
candian material (1990). A generalized flow model for 
manufacture is also presented by Collins (1975). These 
models do not specify various strategies for a certain 
tool. What is more, they imply that the techniques in 
question are known. Leach, on the other hand, in a sys
temic approach specifies separate flow models for spe
cific tools (1984). If the flow model is specified in 
detail, this is the only way of approaching the process
es involved; otherwise the analysis is drowned by what 
may be irrelevant details. 

With empirical knowledge about the techniques, the 
theoretical models of the process of manufacture tend 
to be less detailed and the process is seen to proceed in 
steps (e.g. Muto 1971, Callahan 1979). Also, when 
prehistoric assemblages are under study such as Meso-
lithic and Neolithic materials from central Sweden, 
models of lithic reduction processes are created for 
each technique but presented together (Callahan 1987). 
This latter study is an example of experimental knapp
ing methods applied to a prehistoric assemblage. 

Recently, Bamforth in his study of the earliest steps 
of stone tool manufacture at two quarries situated in 
the USA has presented interesting and thought-provok
ing results (1990). By analyzing flake material, for 
example by testing various variables and by refitting, 
Bamforth is able to demonstrate "a considerable degree 
of continuity in procurement activity...over time" and 
uniformity of manufacture between the two sites. The 
duration of the period studied extends over approxi
mately 3 000 years (1990:94). Long-term occupation is 
also stressed by Singer in his study of quarries-work
shops in the same continent. He finds a clear technolo
gical trend: the tools became smaller as time passed 
(1984). 

In the Nordic countries several archaeologists con
centrate on various aspects of lithics. Johansson has for 
more than twenty years been experimenting with the 
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flaking and polishing of stone tools. He was one of the 
first in Sweden concerned with producing replicas 
(1978, 1989). Archaeologists active at Uppsala Univer
sity are conducting research into several aspects of 
lithic studies. Knutsson has hitherto established differ
ent reference materials of experimental quartz tools 
and thereby created much knowledge about wear form
ation on quartz, applied to prehistoric materials 
(1988a). Knutsson is also studying lithic tool-making 
and connected problems, in both experimental and pre
historic contexts (1986b). A theoretical discussion of 
lithic experimentation has been presented by Olausson. 
Documentation,training, accuracy and communication 
are emphasized (1987). A discussion of ethnographic 
data dealing with the choice of raw material results in a 
study of acquisition and selection of raw materials in 
the Stone Age of central Sweden (Taffinder 1987b). In 
addition, studies of wear formation have been conduc
ted by several students (Knutsson 1982, Thorsberg 
1985). Outside Uppsala, it is mainly Olausson who has 
made contributions to lithic studies with her technolo
gical analyses based on experiments with thin-butted 
axes made of different raw materials in Scania (1983). 

Madsen's main work consist of the experimental 
production of flint tools and ensuing analysis applied 
to prehistoric conditions. His production of flint tools 
and taxonomy of debitage material are the introductory 
and basic works for those interested in knapping ( 1984, 
1986). The opposite, refitting, is a relatively new field 
in Scandinavia mainly practised by Coulson and Skar 
(Skar & Coulson 1986, Skar 1989). At the University 
of Bergen a "school of research" concerning the raw 
materials of diabase and greenstone axes and adzes has 
emerged. The prehistoric procurement of raw materials 
and the extent of acquisition have been analyzed in 
west Norway by, for example, Alsaker. The sources of 
the raw material used to manufacture axes are local
ized in a wide area and the extent of the distribution of 
this material is estimated (1987). Similar problems are 
also discussed by Alsaker together with Bruen Olsen 
(1987) and by Gjerland. The latter has surveyed the 
exploited sources of greenstone and diabase in western 
Norway (1990). Gjerland is also involved in experi
ments with greenstone (Bakkevig & Gjerland 1990). 
The availability of pétrographie materials and the pre
historic acquisition of the raw material are central 
problems in several projects. Welinder together with 
Griffin made an attempt to find the sources of raw 
materials used in the manufacture of porphyrite axes in 
central Sweden (1984). The results of the inquiry were 
negative. In Scania, south Sweden, flint mines have 
been excavated and documented (Olausson et al 1980, 
Rudebeck 1987). 

The alternative stone materials to flint are essential
ly found in central and northern Scandinavia but also 

in the territories of Finland. The available lithic re
sources and the state of research have been recently 
surveyed in the archipelago of Åland (Nunez 1990). 
Rankama has presented a problem-oriented study of 
the life history of stone artefacts based on a behaviour
al approach. The lithic material is akin to that in north 
Scandinavia. A detailed survey of possible approaches 
to large collections of debitage presented in various 
theoretical models and diagrams ends in an illustrative 
preliminary flow model of the systemic context of the 
total process from the acquisition to the use and/or dis
card. All possible technological aspects and stages are 
involved (1990). The testing of a model of this kind 
requires too detailed variables and a knowledge of all 
technical aspects involved in each moment and it is 
questionable if t he achieved results are in proportion to 
the time-consuming analysis. 

In this thesis an introductory discussion of further 
studies in the field is presented in chapter 4.8. The sug
gested approach comprises a base where ethnographic 
data are used to reinforce a research design. Within the 
field of archaeology and ethnoarchaeology in the Paci
fic (Australia, Polynesia and Melanesia) extensive and 
comprehensive ethnoarchaeological studies have been 
conducted. There is a long tradition of both disciplines 
principally in Australia. Meehan and Jones have pre
sented a general overview of current research, com
prising a more theoretical section with definitions and 
discussions, and a section with applications to archaeo
logical data, principally stone tools, society and demo
graphy (1988). Data from the studies presented in Aus
tralian literature are also interesting for lithic studies in 
north Scandinavian archaeology. The stone axes, their 
procurement, distribution and exchange (e.g. White & 
Thomas 1972, Wright 1977, Phillips 1979, Mc Bryde 
1979, 1984, Jones & White 1988) command the 
greatest interest. The distribution and exchange of axes 
involves complex social and cultural demands and 
values. The results of these studies are to a certain 
extent applicable to other settings and worth consider
ing when approaching the factors of value that lie 
behind the processes of manufacture and distribution in 
prehistoric north Scandinavia. 

Ever since the late 19th century records concerning 
Australian and New Guinean aborigines and their cul
ture have been available. What is more, in the middle 
of the 20th century there are elderly people who are 
informed about the subsistence and culture of the abo
rigines. These records have provided Australian 
archaeologists with invaluable information. Prehistoric 
studies often have an ethnoarchaeological approach. 
One field where ancient knowledge and skills have 
survived is the manufacture of stone axes. Mitchell has 
presented a survey of the 19th and early 20th century 
literature and records concerning the stone technology 
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of the Australian aborigines (1949). 
The distribution and exchange of stone tools also 

concern many archaeologists in Europe. Both Earle 
and Ericson are editors for two volumes mainly con
cerning the exchange of lithic artefacts (1977, 1982). 
Obsidian in the Aegean is well analyzed, principally in 
the light of various aspects of exchange. Already in her 
PhD thesis Torrence contributed well documented 
studies based on theoretical and methodological con
cepts. Her most recent work studies the complete pro
cess from acquisition and production to consumption 
including exchange and distribution (1986). Con
sidering north Scandinavia, a model based on empiri
cal data is presented for the Alta region in north Nor
way. Simonsen suggests an exchange system of raw 
materials, such as asbestos and stone, between the 
coast of the North Atlantic Ocean and the interior of 
north Norway during the Late Stone Age (1988). 

Lastly, works concerning hunting and trapping will 
be discussed. Any interpretation of prehistoric hunting 
and trapping is based on ethnographic resemblance or 
analogies. Additionally traditional hunting and trapp
ing techniques can be used as possible sources of infer
ence, when prehistoric conditions and hunting process
es are studied. Traditional hunting and trapping tech
niques of large mammals in North Sweden are exten
sively described by Ekman (1910). He presents all 
techniques known during the last centuries. On the 

basis of this volume, records and early literary sources, 
Henrikson presents detailed descriptions of the various 
techniques (1978). In connection with other ethno
graphic data on a late Saami population Tegengren 
describes the wild reindeer migratory pattern and hunt
ing methods (1952). The hunting and trapping tech
niques of reindeer in particular are well documented 
and described mainly by Barth (1982), Blehr (1982) 
and Skogland & M0lmen (1980). These works are 
based on ethnographic studies among traditional rein-
deer-hunting societies in the northern hemisphere, par
ticularly among those people living in Greenland and 
North America. The studies are descriptive and empiri
cal, but Skogland and M0lmen's contribution is more 
problem-oriented with an application of empirical 
data to prehistoric remains (1980). In this field a great 
deal of literature is available. However the authors 
mentioned above have applied their knowledge to Nor
wegian high mountain conditions and combined it with 
fieldwork to arrive at the presented results. Above all, 
trapping constructions for collective hunts, but remains 
from individual hunting which are probably prehistoric 
have also been registered. The works of Burch (1972), 
Spiess (1979) and Ingold (1980) describe traditional 
reindeer hunting and trapping among the Inuit at a 
general level. Binford has described hunting activities 
among the Inuit more specifically, having an explicit 
ethnoarchaeological approach (1978,1988). 
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2. GEOGRAPHICAL-ECOLOGICAL DATA 

2.1. PHYSICAL-GEOGRAPHICAL 
ORIENTATION 

The Nordic Countries are divided into several regions 
of physical geographical character. Each region ex
hibits different characteristics from the point of view 
of geomorphology, types of soils, climatic or geolo
gical conditions and various types of vegetation. 

The Nordic Council of Ministers published a vol
ume in 1984 where a total of 75 regions are described. 
The division is primarily based on vegetational and 
floristic conditions, but geomorphology, geology, cli
mate and soil are also described ( 1984:11 ). 

The Rana-Tärna mountain region which will be 
described in this chapter is part of the northern high 
mountain area of Nordland, Troms and Lapland (vege
tation region no. 36). At the same latitude as the Rana-
Tärna region the westerly regions include parts of the 
following vegetational regions (Nordiska ministerrådet 
1984) (fig. 3): 

42. The mountainous coast of Nordland. 
43. Maritime birch- and pine forests in Nordland. 

M ry 4 
^ ^ 

- ^ ̂ -

V-M36 / 

JfGf? 
0 200 i 1 km 

Fig. 3. The division into physical geographical regions in 
central Scandinavia mentioned in the text: 42, the moun
tainous coast of Nordland; 43, the maritime birch-and pine 
forests in Nordland; 36, the northern high mountain area of 
Nordland, Troms and Lapland; 33, the pre-mountain region; 
32, the coniferous woodlands of northernmost S weden and 
Finland; 30, the hilly middle boreal woodlands and 29, the 
coastal plains and valleys with marine sediments at the Gulf 
of Bothnia. (From Nordiska Ministerrådet 1984). 

Additionally, the River Umeälven passes parts of the 
following regions on its way southeast to the Bothnian 
coast; 

33. Pre-mountain region. 
32. The coniferous woodlands of northernmost Swe

den and Finland. 
30. Hilly middle boreal woodlands. 
29. Coastal plains and valleys with marine sediments 

at the Gulf of Bothnia. 

In north Scandinavia the physical-geographical var
iations are readily apparent. These variations are well 
illustrated by a short general description of a cross-sec-
tion of the Scandinavian peninsula at the latitude of the 
Rana-Tärna region. In the west, at the Atlantic, a nar
row zone of coastal-alpine character changes into a 
zone of forest, dominated by coniferous species and 
birch further to the east before the Caledonian chain 
dominates. The sources of the River Umeälven, inclu
ding Lake Överuman, and the areas of Lake Gressvat-
net and Akersvatnet are situated in the northern high 
mountain area. Following the river southeast, the high 
mountains change into a pre-mountain region, mainly 
with northern boreal vegetation. The pre-mountain 
region in its turn, changes further east into the conifer
ous woodlands of northernmost Sweden and Finland, 
the taiga. This region is characterized by a topography 
of taiga forests, mires, large lakes and rivers in a hilly 
landscape, marked by hills and valleys. Lastly, in the 
east, at the Bothnian coast, the topography is dominat
ed by relatively flat areas of mixed coniferous and 
deciduous forests. Land uplift is of key importance in 
these regions (Nordiska ministerrådet 1984). In the 
cited volume the pre-mountain region streches to the 
eastern part of Lake Storuman. A typical taiga zone 
with boreal species in the east indicates that this region 
is depicted as too wide. Therefore, perhaps the taiga 
border should be drawn further to the west. According 
to early geomorphological descriptions, this border 
between the pre-mountain and taiga zones is situated c. 

60 km further west. This is more appropriate and forms 
the base of the discussions of the pre-mountain region 
in the following. 

Climatic and geological conditions vary to the same 
large extent from west to east. Additionally, soils and 
vegetation vary, but not to the same extent. 

This study concerns conditions in a northern high 
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mountain region. Consequently, this region is de
scribed in considerable detail. 

2.1.1. Landscape 

The physical geography of areas west and east of the 
Rana-Tärna mountain region differs from that of the 
alpine region, in respect both of geomorphology and 
ecology. 

The narrow coastal area in the west is broken into 
an alpine archipelago of many islands and deep fiords 
surrounded by mountains of up to 1 000 m. a. s. 1, in 
Norwegian a so-called "tindetopography". In this 
coastal-alpine region caves are well known phenom
ena. Generally, the region is rich in rocky mountains 
and glaciers. The large glacier Svartisen is a character
istic feature in the landscape and its permanently 
snow-covered peaks and valleys dominate the horizon. 
The bedrock is composed of Caledonian schists, gneiss 
and granite. The chilly, oceanic climate with very high 
rain- and snowfall results in severely humid conditions 
with mild winters. Vegetation is characterized by bush
es and plants with birch woods in optimal areas (Nor
diska ministerrådet 1984:199f). 

The maritime forested zone in the west is narrow. 
This pre-mountain zone dominated by birch and pine is 
hilly with relatively large altitudinal differences. The 
extended north-south running valley, composed of 
different sections is a characteristic feature in the 
landscape. It is the longest in Scandinavia of this type. 
Geologically, the region is part of the Cambrosilurian 

bedrock and the rocks are strongly metamorphosed. 
The climate is humid with heavy precipitation (Nordis
ka ministerrådet 1984:170ff). 

The high mountain region with the upper part of 
River Umeälven, Lake Överuman, and the larger Lakes 
Gressvatnet and Akersvatnet is characterized as an 
alternate high and low alpine zonated landscape in the 
Caledonian chain, crissed-crossed by valleys with rela
tively large water systems. This part of the northern 
high mountains in the Scandes is denoted the Rana-
Tärna mountain region in this thesis (fig. 4). The fol
lowing description is based on Ulfstedt (1976), Vege
tationskarta över de svenska fjällen (1979), Topogra
fisk kart over Norge and Topografisk karta över Sve
rige. 

In the western part of this region, characterized by 
high altitudes, the Okstindan massif with peaks of 
more than 1 900 m. a. s. 1. and large connected glaciers 
is the highest area. Comparatively smaller connected 
high alpine areas are found in parts of Norra Storfjäl
let, Ammarfjället and Melkfjället. Additionally, several 
solitary peaks of high alpine character are visible in the 
region. However, areas of this character are compara
tively few with only sporadic peaks reaching over 1 
400 m. a. s. 1. The region is dominated by the middle 
and low alpine zones. Alternating altitudes are appar
ent in the Artfjäll massif. This massif is characterized 
by low, flat contours broken in the west by the earlier 
mentioned Okstindanmassif (Ulfstedt 1976:13). Fur
ther to the east and southeast the terrain becomes lower 

Fig. 4. Central part of the Rana-
Tärna mountain re gion with the 
Lakes Akersvatnet and Gress
vatnet flowing to northwest. Lake 
Överuman constitutes the source 
lake for River Umeälven flowing 
in southeast direction. Selected 
peaks and principal hig h moun
tains surrounding the lakes are 
marked. 
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with mountains and mountain Oats reaching 1 0 00 m. 
a. s. 1, a pronounced low alpine zone. Further to east 
these conditions gradually change into the pre-moun
tain region. 

Various mountain massifs are separated by valleys 
running in a northwest-southeast direction. Larger or 
smaller water systems, most of them regulated today, 
are characteristic of the valleys. The upper part of 
River Umeälven with its source Lake Överuman, one 
of the larger lakes, dominates the region in the east. 
Before regulation the lake, 50 km long from northwest 
to southeast and 2 to 5 km wide, consisted of 3 lakes 
connected by short straits, Lake Stora Umevattnet in 
the northwest and Lake Övre Uman in the southeast 
with Lake Gausjosjön in between. A fairly large cove, 
Umbukta, is found in the northwestern part of the lake. 

After regulation the topography of banks and beaches 
has generally remained unchanged. 

The shoreline is broken by numerous coves, inlets, 
promontories, peninsulas and smaller islands. This is 
most obvious in the upper part of the lake with the 
largest peninsulas Lernäset and Högstabynäs delimited 
by Linsundet and Rörsundet. Most of the islands are 
also situated here. Lake Gausjosjön with its outlet 
through Vilasund marks the transition to the lower 
parts of the lake. Elongated beaches and only few 
islands characterize this part of the lake 

The topography of beaches varies from those which 
are stoney, sandy and/or composed of gravel to those 
covered by vegetation and visible bedrock right down 
to the water level. The whole shoreline has been af
fected by hydro-electric power regulation, with differ

Fig. 5. The out flow of Skafsbäcken into Lake Överuman formed a delta before the regulation. On the sandy shore a 300 m 
long agglomerated site, Tärna 21, is registered. This type of shores were comparatively frequent before the regulation. Photo: 
L. Bergström (ATA). 
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ent degrees of erosion. Erosion is most evident on the 
eskers running from northwest to southeast at Lake 
Gausjosjön. Several streams which ran into in the lake 
before regulation formed sandy areas with spits and 
backwaters (fig. 5). 

Areas surrounding Lake Överuman are mainly 
covered by mountain birch and plants. The tree-limit 
reaches up to 700 m. a. s. 1. The distance covered by 
forested areas from water level to tree-limit varies 
between a maximum of 4 km on the north side in the 
flat terrain round Skafsbäcken Stream and only 0.5 km 
on the steep hillsides of Artfjället on the south side of 
the lake. 

Lake Överuman with its outlet to the south, passing 
through a narrow valley, constitutes the source lake of 
the River Umeälven. Downstream several rapids form 

the upper part of the river before it flows into the 
extensive delta landscape of Lake Laisan. 

West and north of the upper part of Lake Överuman 
is the watershed, dividing the water systems flowing 
into the Atlantic and those flowing into the Baltic. 
Southwest of Lake Överuman, west of the watershed, 
at a distance of only 1 km Lake Gressvatnet is situated 
(fig. 6). It is c.lO km long and between 1 and 3 km 
wide from the southwest to the northeast. Compared 
with Lake Överuman there are considerable differ
ences of form; the shoreline is straighter with only a 
few minor coves, promontories and islands. Those 
were also the conditions before regulation at the end of 
the 1960s, but the present shore topography is not 
comparable. It is eroded and the water level is lower. 
Rocky beaches dominated the north while sand and 

Fig. 6. Eastern part of Lake Gressvatnet before the regulation. Dwellings and workshops are situated on well-drained plateaus 
and shores. Photo: L. Bergström (ATA). 
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gravel were most prominent in the east and south. At 
the eastern end of the lake deltas could also be found 
while this was a glacial delta land (Meschke 1977:48). 
Comparatively few and small streams flow into the 
lake. One of the larger, the Oksfjeldälven, originates in 
the glacier Okstindan. 

As in the vicinity of Lake Överuman the tree-limit 
reaches up to 700 m. a. s. 1. On the steep northern hill
sides the trees cover an area up to only 0.5 km wide, 
while it is 1 km wide in the southern part. Here the 
vegetation of mountain birch continues southwards in 
the valley of Spjeltfjelldalen. Lake Gressvatnet flows 
into a river that after only 3 km and an altitudinal dif
ference of 60 metres flows into the smaller Lake 
Kjensvatnet. From there the water system runs in a 
northeastern direction, passing through the River 
Bjerkaelven into the inner part of the Ranafiord at the 
Atlantic coast. The distance covered by the water sys
tem from the outlet of Lake Gressvatnet down to the 
coast is only 25 km as the crow flies. Before the Lakes 
Överuman and Gressvatnet were regulated they lay at 
altitudes of 520 and 587 m. a. s. 1., a difference of 
approximately 70 metres. 

10 km north of Lake Gressvatnet is Lake Akersvat-
net, the most severely regulated lake in the region. 
The morphology and topography of the shoreline were 
quite different before regulation with only a few pro
montories, coves and islands. Today large areas are 
water-covered. A few minor lakes, brooks and streams 
flowed into the lake. The outlet is at the northwestern 
end of the lake. About 16 km from the outlet the water 
system flows into the Ranafiord. Before regulation, the 
altitude of the lake was 482 m. a. s. 1., c. 100 metres 
lower than Lake Gressvatnet. 

The tree-limit does not reach more than 550 m. a. s. 
1. In the west and north where the mountains are steep 

the areas covered by mountain birch are only 0.5 kilo
metres wide. In the flatter eastern and southern parts 
this distance is as much as 4 km. 

The areas between and around the larger valleys 
with the larger lakes consist of mountain massifs. 
Mountain plateaus of different sizes are surrounded by 
peaks and mountain slopes. The topography is charac
terized by many minor lakes, bogs, brooks and streams 
which can be of considerable length, sometimes over 
20 km. Traces of glaciation and déglaciation such as 
minor eskers, kames and hummocky moraines, glacio-
fluvial terraces and channels, slopes and boulderfields 
are characteristic features in the landscape. Often, 
more or less developed solifluction occurs on the 
slopes and terraces, the eskers and moraines are wind-
eroded and windblown areas are frequent. Vegetation 
on the mountains is more or less covering, occurring 
along with rocky mountains, more or less polished. On 
the slopes ravines and boulder tongues are found and 
between the peaks gorges at high altitudes are com
mon. 

The regions west of the high mountains are humid 
with high precipitation, broken topography and great 
altitudinal differences. To the east the topography is 
flatter and the climate is more continental. East of the 
high mountain region the pre-mountain zone gives way 
successively to extended hilly coniferous woodlands. 

The eastern pre-mountain region consists of lower 
peaks, plateaus and more major mountain massifs 
where boulder-covered areas are comparatively fre
quent. Mica-schists are the principal kind of rock in the 
Seve-Köli nappe. Moderate precipitation with cold 
winter temperatures and comparatively warm summers 
characterize the climate. The vegetation is composed 
of birch and mixed coniferous forests with frequent 
occurrences of pine. The forests are recognized by the 
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Fig. 7. Theoretical cross-section showing the altitudinal differences from the Rana fiord in northwest to Lake Storuman in 
southeast with the larger lakes. 
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characteristic pointed mountain spruce. In this region 
mires are extensive and more frequent compared with 
the high mountain region (Nordiska ministerrådet 
1984:164ff). 

Following the River Umeälven to the southeast, one 
passes the coniferous wooded region, the taiga, on the 
way to the river mouth at the Baltic coast. The charac
teristic land form in this region is large continuous 
areas of wooded plains between the hills. The dominat
ing lake is Lake Storuman, part of the water system of 
the River Umeälven. The bedrock is principally com
posed of granites with a topography characterized by 
various forms of moraines covered principally by coni
ferous forests mixed with deciduous trees, mainly 
birch. Mires are commonly occurring. The climatic 
conditions, with moderate to small yearly precipitation, 
cold winters and comparatively warm summers, char
acterize this, as well as the pre-mountain region (Nor
diska ministerrådet 1984:161). 

2.1.2. Soil 

The depth of soil varies between 1.5 and 3.5 m. It orig
inated mainly in connection with the Ice Age ice 
sheets. Moraines, consisting of unsorted particle sizes, 
were deposited by the ice sheet. The sorted material, 
consisting of one or two particle sizes, was transported 
by melt water. In high mountain areas the glaciofluvial 
rivers transported morainic material over short distan
ces only, resulting in less sorting and the consequent 
deposition of coarser particles nearer the ice sheet. 
Hence, the coarser particles such as sand, gravel and 
stones were deposited in the mountains, while the finer 
sediments like sandy soils, silt and clay were transport
ed out into the lakes. 

After déglaciation the formation of soils proceeded 
without interruption, rivers and streams being respon
sible for sedimentation. In high mountain areas the 
effects of the climate also have to be taken into con
sideration. A relatively common phenomenon is dam
age caused by frost and ensuing events. In this part of 
the Scandes chemical weathering is apparent in the fre
quently occurring zones of limestone. Mieskatjåkka, 
the mountain where test area I is located is rich in 
limestone. (This description is from Ulfstedt 1976). 

Thus, conditions for richer vegetation are relatively 
unfavourable compared with regions to the west or 
east. However, the zones of limestone provide com
paratively good conditions, for example, for plants, 
constituting good grazing conditions for the reindeer. 
Moreover, the limestone favours the growth of the 
bushy vegetations preferred by the elk. 

2.1.3. Geology 

The Rana-Tärna mountain region is part of the Scandes 
which were formed when the folding of the Caledonian 

mountains occurred, more than 30 million years ago. 
The Scandes, seen from a geological perspective, are 
part of the western regions of the Scandinavian penin
sula with folded structures and Caledonian granites. In 
the east nappes dominate (Nordiska ministerrådet 
1984:182). A nappe can be described as a "large-scale 
tectonic overfold in the earth's crustal rocks, which has 
moved forward as a fold sometimes for tens of kilome
tres along a thrust plane". In this process it detaches 
itself from its original roots (Whittow 1984:355). 

In the west, the north Norwegian mica-schist forma
tions with volcanic rocks are to be found (Holmsén 
1932:24). Further to the east the Rödingfjäll nappe 
dominates with its northernmost part in Dunderlands-
dalen to the north. However, the limits of the nappe 
have not been thoroughly investigated and determined 
(Kulling & Strand 1972:254). The eastern limit passes 
through the Lake Överuman. This lake divides the 
nappe complex into a north and south part. East of this 
the Seve-Köli nappe completely dominates the geo
logical conditions. (For the dividing line between the 
two nappes, see Kulling 1955:111, fig 43). 

The Rödingfjäll nappe is principally composed of 
migmatized rocks with garnet-mica-schist, marble and 
migmatized mica schist formations (Kulling & Strand 
1972:254). The lower metamorphic bedrock of the 
Seve-Köli nappe is here characterized partly by lime
stone, quartzite and clay sediments (Kulling 
1955:199). 

As parts of the thesis concern the use of the stone as 
a resource, where various aspects of the raw materials 
are discussed, the geology and petrography should be 
described. The materials of interest are quartz and 
quartzite and selected areas of special character were 
surveyed. The geology and petrology of these is de
scribed in greater detail in chapter 2.5. 

2.1.4. Isostatic processes 

It is not only the Baltic coastal regions that are being 
isostatically affected by the latest glaciation. The al
pine regions are also undergoing changes, even if they 
are not so great. Investigations concerning these pro
cesses in the high mountains were conducted by geol
ogist Arne Gr0nlie (1964). He was engaged as a geol
ogist by the archaeological investigations in the Rana 
region during the 1960s. 

At the beginning of these geological investigations 
several raised shore terraces were registered in the 
region of Lake Gressvatnet and Lake Överuman. These 
terraces indicate isostatic processes in the form of land 
uplift in the region, mainly directly after déglaciation. 
The déglaciation process started c. 13 000 years ago 
when the ice sheet started to melt (Gr0nlie 1964:19f). 

Déglaciation was not a continuous process procee
ding uniformly over the region. There were permanent 
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ice-free areas, so-called nunatakks, and once the pro
cess was initiated, several ice-free areas were soon 
exposed in high altitudes. Those areas increased gradu
ally and stopped the ice supply to the glaciers. The 
supply to the glaciers came to an end c. 10 000 to 
9 000 years ago. Gradually the arisen dead ices died 
due to the shortage of supply. The length of their dur
ation was dependent on the thickness of the ice masses. 
Calculations by Gr0nlie indicate that the western parts 
of the region became ice-free c. 9 600 to 9 200 years 
ago. In the east the ice lasted longer and at the present 
outlet of Lake Överuman it lasted until c. 8 800 years 
ago. The total period of dead ices in the region lasted 
for 700 years (1964:20). The calculations made by 
Gr0nlie (1964:18) are in accordance with those used 
earlier. Recently Cato has corrected the general dating 
of the ice sheet withdrawal (1985), suggesting somew
hat younger dates. Thus, the entire area of the Rana-
Tärna mountain region was ice-free at least 
9 000 to 8 000 years ago. 

Isostasy and its effects after the radical processes of 
glaciation are noticeable in the terrain in the form of a 
tipping of the topography, above all the water level in 
lakes. During déglaciation the ice masses were still 
present at the present outlet of Lake Överuman. The 
meltwater found its way westwards into the present 
Lake Akersvatnet and several terraces above present 
shore level suggest that the former water level was 
considerably higher. After déglaciation the outlet of 
the lake changed to the southeast, this being the pres
ent outlet. As the eastern land uplift increased the 
topography changed along with the water level. This 
process is still in operation today at Umbukta (Gaustad 
& Gr0nlie 1964:83f). 

At Lake Gressvatnet the conditions are the reverse. 
Due to land uplift the water level sank in the east as the 
eastern part rose and the outlet of the lake moved into a 
western river (Gr0nlie 1966:9). Traces of the various 
former water levels form terraces at the east end of the 
lake. 

The isostatic processes after déglaciation had 
archaeological consequences. At Umbukta the earliest 
sites are covered with water and at Lake Gressvatnet 
they are located on the slopes above the younger sites 
(Gaustad & Gr0nlie 1964:83, Gr0nlie 1964:28, Gau
stad 1973b:26). 

2.2. CLIMATE 

Today the climate in this part of the Scandes is of 
oceanic character, cold with high humidity in the west
ern parts. Further east the precipitation decreases mar
kedly, becoming more continental (Nordiska minister
rådet 1984:186). Topographical conditions and the 
Atlantic Ocean provide for a local maritime climate 

with comparatively mild winters and cool summers. In 
the eastern parts, in lee of the Atlantic winds, local 
continental conditions predominate with colder winters 
and warmer summers. Temperatures during the winter 
season vary considerably with almost 1° C per 10 km 
(Vegetationskarta över de svenska fjällen. Kartblad 11. 
1976.). 

Precipitation exhibits considerable variations within 
short distances. The yearly distribution of precipitation 
is highest in the west where the western winds are 
impeded by the high mountain massifs. In eastern posi
tions, in lee of the rain, it is considerably lower. To a 
large extent the local climate is determined by the 
topography. In the Rana-Tärna mountain region the 
border between these climate variations is significant; 
the high mountain Norra Storfjället is the dividing line. 
The mean temperature in January is -11.8° in Hemavan 
west of the line and -13.6° in Ammarnäs east of it 
during a period from 1931 to 1960. Corresponding 
temperatures in July are 12.3° and 13.2° during the 
same period. Great differences are registered in the 
mean precipitation; 695 mm in Hemavan and 570 mm 
in Ammarnäs (Veg. karta över de svenska fjällen. 
Kartblad 11. 1976.). These figures demonstrate the 
variations in climatic conditions over the short distance 
of 50 km. 

Thanks to the Gulf Stream, higher mean tempera
tures are noticeable in the entire region compared with 
other regions at the same latitude within the circumpo-
lar region (Veg. karta över de svenska fjällen. Kartblad 
11. 1976). 

Topographical conditions, with the highest peaks in 
the west serving as a shelter from the Atlantic Ocean 
winds and a resulting humid climate, must also have 
affected the postglacial climate in the same way as the 
present. Then the highest precipitation was experi
enced in the west with a relatively mild temperature. 
Depending on the season, the eastern climate was more 
arid and colder or warmer respectively. Of course the 
climatic periods during the postglacial time affected 
both temperature and precipitation, but independent of 
time, relative differences in local conditions between 
west and east respectively existed. 

Recent studies of changes in the distribution of fos
silized trees (Kullman in press) allow a discussion of 
local postglacial climatic conditions. The impact of the 
climate on altitudinal variations of the tree-limit can be 
discussed in detail thanks to the studies conducted by 
Worsley (1974), Kullman (in press) and Engelmark 
(nd ). The climatic conditions are summarized together 
with altitudinal changes in vegetation in the following 
chapter. 

Variations in climate affected both vegetation and 
fauna. These variations are registered above all in the 
altitudinal changes of the tree-limit. 
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2.3. HISTORY OF VEGETATION, 
SUBORDINATE TO CLIMATIC 
CONDITIONS 

In this context fluctuations of the tree-limit are of cen
tral importance. The altitudinal changes of the tree-
limit did effect the behaviour and habitats of fauna, for 
example behaviour pattern and conditions for ex
istence. Changes in the tree-limit are best studied by 
analyzing the distribution of dated fossilized trees. 

In the following the postglacial distribution of the 
mountain birch (Betula pubescens spp. turtuosa ) and 
the Scots pine (Pinus silvestris ) is discussed. Con
tinuous investigations and the accumulation of data on 
fossilized tree remains makes the interpretation of 

Holocene tree-limit variations in the Swedish Scandes 
increasingly detailed and reliable (Kullman 1989:163). 
The tree-limit during the Holocene changed "with 
great magnitude and fairly rapidly" (Kullman 
1990:105). Well over 90 l4C datings of subfossil pine, 
birch and alder are the basis for a discussion on chan
ges in t he tree-limit (Kullman 1989, fig 4). 

Soon after déglaciation the pine and alder colonized 
the area and pine covered much of the areas today 
occupied by the birch belt. The earliest l4C dating of 
alder pollen in a pollen analysis from the region is 8 
150± 100 BP, with calibrated means of 7 137, 7 123, 7 
081 and 6 784 BC and a standard deviation between >7 
210-7 050 BC (Engelmark nd) (table 30). The pine 
established the tree-limit; it was 150-200 m higher than 
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Fig. 8. Areas of alpine character indicating the Late Mesolithic, the Bronze Age and present day topographical conditions. 
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Early Bronze Age altitudinal conditions 
= present tree-limit 
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the present tree-limit. There is no indication of a subal
pine birch belt until around 6 000 BP when the popula
tion of pine started to regress. The pine woods were 
mixed with birches and alder, and were later replaced 
by the latter two trees (Kullman 1990:105f). 

It is suggested that climatic changes influenced the 
genetic evolution of the birch and that the present-day 
mountain birch arose and expanded "in response to a 
climatic change" when the pine simultaneously retrea
ted. The mountain birch is, in contrast to the pine, well 
adapted to snow. Investigations have shown that an 
increase in snow may have led to a rise in the tree-limit 
of mountain birch (Kullman 1981:104ff). The birch 
became established in the Rana-Tärna mountain region 
in 5 245±105 BP, (with calibrated means of 4 038, 4 
012 and 4 009 BC and a standard deviation between 4 
233-3 980 BC) (table 30) when the pine reached the 
minimum of its distribution (Engelmark nd.). 

Further north, in northern Lapland, Karlén demon
strates that the pine may have reached the northern
most area in the Scandes before 9 000 BP. According 
to Karlén the presented data demonstrates that during 
several periods the pine grew above the coniferous 
tree-limit. The maximum temperature might have 
occurred before the periods of high pine tree-limit. But 
the problem is complicated and further factors must be 
taken into account (1976:26). Karlén also discusses 
some factors with impact on the variations in the pine 
tree-limit. It is assumed that temperature is an impor
tant factor determining the altitude of the tree-limit. It 
has been found that the growth of the pine is dependent 
on summer temperature. The pine tree-limit has varied 
by at least 200 m during the past 9 000 years 
(1976:27f). 

Concerning the history of dispersion of other trees, 
it is only to be mentioned that the spruce (Picea) estab
lished itself in Scandinavia in c. 3 000 BP and in the 
Rana-Tärna mountain region its presence is l4C dated 
to 2 105±65 BP, with calibrated means of 155, 144 and 
120 BC and a standard deviation between 332-49 BC 
(table 30) (Engelmark nd.). When it arrived the com
position of the vegetation becomes more like that of 
the present-day. 

In the vicinity of Lake Överuman several samples of 
fossilized trees have been collected and dated. Ad
ditionally, a pollen sample from a peat bog further 
south has been analyzed. The fossils of Scots pine, 
mountain birch and grey alder (Alnus incana) together 
with pollen sketch the outline of the Holocene veg-
etational and tree-limit history in the region. On the 
basis of 67 ,4C dated subfossil wood remains, Kullman 
analyzes the tree-limit history of the region which is 
summarized here (Kullman in press): 

After déglaciation the climate was warm with low 
precipitation. These conditions lasted for some mil-

lenia and the tree-limit dominated by pine reached its 
maximum elevation. Also, a continental climate is 
indicated by the early appearance of alder, which, like 
the birch, grows on unstable and immature soils. The 
pine reached an altitudinal elevation of at least 185 
metres higher than present. The impact on the land
scape of the elevated tree-limit is well illustrated in fig. 
8. At the end of the Mesolithic around 6 000 BP "a 
broad belt of birch and alder started to develop rapid
ly". Gradually the birch "increased its dominance at 
the expense of alder...in parallel to the demise of 
pine". This rather dramatic alteration is probably due 
to climatic changes with decreasing continentality 
succeeded by a climate with high precipitation, re
sulting in heavy snowfall and colder winters. The dis
appearance of the alder occurred at the same time as 
the decline of birch. After about 5 000 BP a general 
"cooling and increase of humidity in northwestern 
Europe has been inferred". Around 3 000 BP another 
change affecting the tree-limit can be seen. A gap in 
the abundance of the tree fossils suggests climatic 
variations. Obviously, increasing glacial activity sug
gests severe cooling. Moreover, as Kullman suggests 
late human activity must also be considered to some 
extent (in press). 

A smaller investigation of fossilized pine resulted in 
4 l4C datings , 4 485 ± 80 BP (St-541), 2 690 ± 80 BP 
(St-621), 3 660 ± 80 BP (St 1454) and 2 710 ± 70 BP 
(HAR-390)(Worsley 1974:400) (table 30). The two 
youngest datings of in situ examples of fossilized pines 
correspond with the end of the Sub-Boreal, when the 
tree-limit had already started to retreat (Worsley 
1974:401). Worsley suggests, on the basis of solifluc-
tion studies together with these datings of fossilized 
pine, that the "rate of climatic change in this region 
was rapid" at the transition to the Sub-Atlantic period 
(1974:402). 

Present-day vegetation is characterized by the 
humid climate and the nutritious Cambrosilurian 
bedrock. The flourishing vegetation has long been of 
interest to florists, for here the areas of distribution of 
several southern and northern plants meet and there are 
several rare plants. The high mountain Mieskatjåkka 
with its calcareous bedrock is of particular interest. In 
this context the slopes of the mountain are interesting 
as pasture for the reindeer and other species. 

In respect of the traditional zonal description of 
vegetation, the birch wood, the low and middle alpine 
belts dominate the Rana-Tärna mountain region (Ulf-
stedt 1976:22f). 

In the birch woods the mountain birch dominates. 
The ground is covered by shrubs, principally various 
willows (Salix spp.), berries, grasses and plants. The 
transition between the wood and the low alpine belt is 
characterized by the disappearance of the mountain 
birch. Instead the willow shrubs and dwarf shrubs 
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(Betula nana) are spread over mountain plains and 
heaths. In addition, the characteristic low-growing 
mountain plants increase. In exposed areas such as 
wind-blown hills the vegetation is restricted to above 
all lichen and mosses. 

About 300 metres above the tree-limit considerable 
vegetational changes are observed. Also, the snow 
conditions, which ultimately set limitations for the 
vegetational distribution, change dramatically. These 
changes mark the transition to the middle alpine belt. 
Areas with deep snow melt late and at the same time 
decreasing temperatures leave their mark on vegetatio
nal conditions on ridges that become snow-free early 
in spring. The vegetation is partly replaced by more 
hardy species. Mountain heaths dominated by shrubs 
are replaced by more hardy heaths of grasses which are 
most characteristic in the middle alpine belt. Other 
characteristic features are solifluction, often present on 
terraces, and snow patches where the snow has lately 
melted. Here the vegetation is dominated by wet 
carpets of mosses. The vegetation is affected by 
solifluction, and podzolized soils are not to be found 
due to the constant disturbance of the soil. A few hund
red metres further up the mountain heaths of grasses 
disappear. This is the zone of the high alpine belt. 
Exposed boulder-strewn terrain is predominant and 
vegetation is restricted to minor areas of the slopes (Du 
Rietz 1928:802ff). 

In summary, vegetation in the Rana-Tärna mountain 
region is rich in various categories of willow, plants, 
lichens and mosses. Calcareous chemical weathered 
bedrock and high humidity create optimal vegetational 
conditions. Of course this is most noticeable in south-
facing areas that become snow-free early. 

2.4. FAUNA 

The present fauna of North Sweden is "typical of the 
northern coniferous forests". It is strongly influenced 
by man (Ekman & Iregren 1984:12). Probably, without 
human influence the balance principally of large carni
vores and herbivores would have been different. 
However, today the large herbivores dominate at the 
expense of the carnivores, at present almost extinct. 

In the high mountains, the fauna is restricted to rela
tively few species, compared with other regions. Most
ly, these species consist of insects, small mammals, 
birds and fishes. Large mammals constitute a minor 
portion, mainly domesticated reindeer. In the large val
leys, elk is also found. It is principally the large mam
mals that were utilized as resources in prehistory. 
Therefore, these two species are described. In the 
introduction, it was argued that calculations of densi
ties are inappropriate in this study. It is more important 
to find out which possibilities were at hand and how 
they were made use of. In this chapter possible game 

animals are presented and indications of their presence 
briefly described. 

The ethology and activity pattern of wild reindeer 
and elk as prey and resources are described in detail in 
chapter 5. 

The origin of the reindeer, (Rangifer), can probably 
be found in Siberia/Alaska during the last interglacial 
period (Nieminen 1980:379) Evolution from 4-toe 
ruminates culminated in the deer-family Cervidae 
about 1 million years ago. Among the Cervidae the 
family Rangifer is youngest (Skunke 1973). In com
parison with other Cervidae, it is distinguished by its 
great adaptation to an arctic environment. Today it 
occurs in vast areas of the northern hemisphere 

The distribution of the reindeer is thought to be the 
result of two waves of colonization. One route was 
over the Euroasian continent, where Rangifer today is 
divided in the two types, the mountain reindeer, Rangi
fer tarandus tarandus and the forest reindeer, Rangifer 
tarandus fennicus. The other migratory path crossed 
the north part of the North American continent where 
two types developed, Rangifer tarandus caribou and 
Rangifer tarandus arcticus. 

Rangifer tarandus tarandus and Rangifer tarandus 
fennicus are two separate species and it is the Rangifer 
tarandus tarandus that was domesticated (Siivonen 
1975:33f, Nieminen 1980:390). 

An antler of glacial reindeer dating to 34 000 BP 
found in Tornio, Finland, appears to be of the same 
type as the prehistoric Danish reindeer. The prehistoric 
reindeer is said to be of the same type as Rangifer 
tarandus tarandus (Siivonen 1975:33f). According to 
Siivonen it must have immigrated to Fennoscandia 
from the south already during the preglacial period, 
considerably earlier than Rangifer tarandus fennicus 
which came from the southeast to Fennoscandia long 
after the latest déglaciation (1975:33). 

In central North Sweden , there are finds of reindeer 
antlers from prehistory. At Vargforsen, Norsjö parish, 
part of an antler was found beneath the peat. Probably, 
it dates to c. 400 BC (Broadbent 1982:31). In exca
vated graves in the mountain area and in the taiga rein
deer antlers are often registered. Notably, at Lake 
Gressvatnet, in the filling of a grave, reindeer antlers 
were encountered. The antlers gave a l4C date of 1865 
± 100 BP with a mean of 126 AD and a standard de
viation between 20-250 AD (table 30) (Zachrisson 
1976:117). 

In southern North Sweden, cemeteries are found in 
the taiga. In uncolonized areas, far away from agrarian 
settlements, in areas of hunting tradition, Early Iron 
Age graves were built. The graves are well preserved, 
where remnants of reindeer and elk antlers and skulls 
are registered together with bones and artefacts. The 
organic material is interpreted in a votive connection 
(Ambrosiani et al 1984:22,42f,60f). 
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The species of Rangifer living in the Swedish 
mountain area today is the domesticated, or rather 
semi-domesticated form. However, in south Norway 
there is a fairly dense population of wild reindeer in 
the alpine region of Hardangervidda. The population 
fluctuates. It has been estimated to at most about 30 
000 to 35 000 animals. Periodically the number of 
individuals strongly decreases (Reimers et al 1980:781, 
Holte 1981:143). Probably, the population has always 
fluctuated, affected by climate, grazing conditions and 
man. At Hardangervidda, the wild species was never 
eliminated by the domesticated one, but it is difficult to 
estimate its density throughout the centuries and mille-
nia (Holte 198.1:143). 

Besides the reindeer, the elk, (Alce s alce s) is repre
sented in the mountains today as the other large mam
mal, viable as human game. Elk usually inhabit the 
taiga in Fennoscandia, but relatively often they are also 
found in mountain areas, even as high up as above the 
tree-limit. As vegetation was different during prehis
tory, elk cannot be overlooked as a possible resource in 
the Rana-Tärna mountain region during various 
periods. 

Elk existed in Europe throughout the postglacial 
period. Since it migrated to Scandinavia, the size of the 
population has fluctuated. A skeleton of a prehistoric 
elk found in situ close to Skellefteå on the Bothnian 
coast dates to the end of the Ancylus Lake period 
(Broadbent 1982:4If). This is the hitherto only known 
skeleton of prehistoric elk found in North Sweden. The 
find demonstrates the existence of an elk population 
earlier than c. 5 000 BC. In the 19th century the elk 
was extinct in some regions (Ekman 1910:30ff). At 
present it is available in abundance in Sweden. As far 
as prehistory is concerned, the distribution and beha
viour of the species is more difficult to establish. Rese
arch on the early history of the elk in Scandinavia and 
Europe is rudimentary. Few are interested in its early 
history and although historical documents exist, they 
are difficult to obtain (Filonov & Zykov 1974:606). 

Migration patterns, habitat and diet are among well 
known conditions of modern elk populations. Several 
studies of the distribution and situation of modern elk 
in Fennoscandia exist (eg. Markgren 1974, Pulliainen 
1974, Granström 1980, Hermansson et al 1974). 

As among the reindeer, seasonal migration is prac
tised by elks, even if the distances they cover are not as 
great as the reindeers (Granström 1980:30, Hermans-
son et al 1974:66f). Probably, this was also a fact in 
prehistory. It is well known that prehistoric pitfalls in 
North Sweden are frequently located close to or on 
modern elk routes. In the autumn elk migrate from the 
mountains eastwards to the higher parts of the taiga, 
where they live during the winter. After that, in spring, 
they return to the mountains. Populations in the taiga 
migrate southeastwards to coastal regions and back 

again. The migrations are most extensive where local 
topographical and climatic variations are great. During 
the migrations, great distances are covered, often hund
reds of kilometres (Granström 1980:30ff). 

In parallel to differences in pastureland, the habitat 
also varies over the year. In the taiga, during the sum
mer, the elk spends most of its time in different kinds 
of wet regions. Ecological borders with rich, variable 
vegetation, such as clearings, the beaches of lakes and 
rivers and the shrub-covered margins of marshy land, 
are preferred (Markgren 1974:191, Hermansson et al 
1974:66). In the winter the snow conditions steer the 
position of elks. Snow makes movement more difficult 
and it reduces food supply (Hermansson et al 
1974:67f). Browsing deciduous species and conifers, 
for example young stands of pine and willow consti
tutes winter feeding in the taiga (Markgren 1974:192f). 

In the high mountains the tendency is different. The 
animals move from summer browsing high up in the 
mountains down to the valleys when snow increases. 
Along the shores of lakes and rivers food is available 
even during winter (Hermansson et al 1974:67). After 
that, the winter habitat is in the higher parts of the 
taiga. 

Remarkably, the elk "has been able to accept widely 
varying types of habitat'1. It can be found along the 
Bothnian coast in the east, in "park-like woods" in the 
south, in the taiga of the north and on "the slopes of the 
high mountains" in the west (Markgren 1974:191). 
Modern forestry has had an impact on the elk popula
tion which has increased considerably. Vegetational 
conditions for browsing were probably more favour
able during the Late Mesolithic and Neolithic than in 
the Bronze Age. 

Seen in a historical context, its adaptability to 
various biotopes indicates that the elk had good 
chances of survival during history as well as prehistory. 
Notably, results of a study of the number of animals 
killed during elk hunting today on the one hand and the 
distribution of pitfalls in the county of Västerbotten on 
the other show remarkable geographical accordance. It 
has been suggested that the distribution of the elk 
population is determined by ecological conditions also 
present in prehistory (Spång 1981:280. But as earlier 
stated, the ecological prerequisites with, for example 
the larger population of carnivores probably exsisting 
during prehistory, make the problem more complex. 
Today, man is the only species having an impact on the 
elk population. In discussions of the prehistoric elk 
population other factors such as predatory animals 
must also be taken into account. 

Obviously, both reindeer and elk inhabited north 
Scandinavia during prehistory. I4C datings of reindeer 
and elk antlers in Sweden all fall in the interval of 200 
years, from c. 100 AD to 300 AD (Ambrosiani et al 
1984:56-57, Zachrisson 1976:117 ). The elk skeleton 
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found in Skellefteå has been dated to c. 5 000 BC 
(Broadbent 1982:42). 

The burnt bones encountered at dwelling sites in the 
interior of North Sweden confirm that both large mam
mals were found. Elk and reindeer were sources of 
protein as well as raw material sources. Burnt bones of 
elk dominate, up to 81.3 %, at the dwelling sites, while 
reindeer bones are few (Ekman & Iregren 1984:32). 
Generally, the fragments of burnt elk and reindeer 
bones are not l4C dated. But from the context at l4C 
dated sites a tendency becomes obvious; elk bones 
seem to be deposited earlier than those of reindeer. 
Dwelling sites with bones of elk, dated through find 
associations, seem to be of earlier date than those with 
reindeer bones (Ekman & Iregren 1984:55ff). Chrono
logically the dated dwelling sites span over a period 
from the Late Mesolithic to the medieval and post-
medieval period. Those fragments identified as deriv
ing from reindeer are burnt as well as unburnt. There 
are reasons to consider the unburnt bones from rein
deer as recent. In this case the number of reindeer bone 
fragments decreases. Until now, this topic has been 
discussed in terms of the presence or not of the rein
deer. With the osteological analysis of the bone frag
ments from the site Gressvatnet VI in the Rana-Tärna 
mountain region the concept has altered. This analysis 
shows that reindeer were present as hunting game (see 
further in chapter 5.5.2. and Lie this volume). 

The question of the existence of fish in the prehis
toric diet in North Sweden has already been the subject 
of discussion (Anderson n.d., Broadbent 1979:180f, 
Forsberg 1985:26ff). Broadbent and Forsberg argue 
that Anderson's assertion that fish were not part of the 
diet is inadequate (1979:180, 1985:26). I agree with 
this. As Broadbent says, before we use more careful 
methods in the field when excavating, we cannot say 
on the basis of low representativity or lack of fish 
bones at excavated sites that fishing played a minor 
role in Stone and Bronze Age economies (1979:181). 
In fact, fish bones are not as rare as it would seem, 
bone fragments of pike are represented at 35.5 % of the 
dwellings (Ekman & Iregren 1984:32, table 5.1.). 
Furthermore, at recently excavated sites from the in
terior of North Sweden, fish bones are present in abun
dance (Hedman pers. commun.). 

In historical times it is known that fishing was 
important in North Sweden (Ekman 1910, Tegengren 
1952). In the mountain area comparatively few species 
can be caught, principally whitefish, grayling, salmon 
trout and charr. All of them are cold water species. 
Although they are frequently occurring in the mountain 
region, they are not found in each and every lake. Fac
tors such as soil, bedrock, topography and water tem
perature determine whether the lakes contain fish and 
which species. Spawning occurs mainly during autumn 
(Ekman 1910:309f). Historically, fishing has been 

practised with nets, seines and wire cages from boat or 
beach (Ekman 1910:31 Off). 

There is reason to believe that fish are less depen
dent on ecological changes, such as climatic fluctu
ations. Probably, densities varied within restricted 
limits. On the basis of present north Swedish material, 
there is no method for establishing changes in densities 
(Ekman & Iregren 1984:31,33). 

Beside these species, others are also accessible, for 
example birds such as ptarmigan (Logopus) and 
various rodents. They have not played a prominent role 
in the Stone and Bronze Age economies in the Rana-
Tärna mountain region. 

2.5. AREAS WITH ACCESSIBLE RAW 
MATERIAL USED IN PREHISTORIC 
TECHNOLOGY 

During the field seasons of 1983-1986 selected areas in 
the Artfjäll massif, Brandsfjället and Norra Storfjället 
were surveyed at test areas I, II, III and IV (fig. 9), 
(Holm nd). The aim of the investigations was to locate 
remains of the prehistoric manufacture of chipped 
stone tools. The four test areas were mapped; they 
were c. 2-5 km" in size and situated at a distance of 3-4 
km from the concentrations of sites on the shores of 
Lake Gressvatnet and Lake Överuman. (See also 
chapt.3.3). 

Several geological investigations in the vicinity of 
Lake Överuman have provided useful information 
about such things as petrography. In the 1950s areas 
were surveyed by Dutch geologists. This is where test 
areas I and II are situated. The results are published in 
a doctoral thesis by de Munck (1951). Another large 
area was surveyed and presented in a thesis (Lakeman 
1952). A major section of this area constitutes test area 
III. More recently, surveys by Dutch scholars under the 
head of Dr. Senior, State University of Utrecht, the 
Netherlands, have contributed to the knowledge of the 
geology and petrology of the region. Taken as a whole, 
the surveys have resulted in the registration of suitable 
raw material sources in parts of the region, for example 
sources of quartz and quartzite for tool manufacture 
(see de Munck 1951, Lakeman 1952, Kulling 1955, 
Worsley 1970). 

Test area I is situated in the Rödingfjäll nappe and 
the two test areas II and III at the border of the lower 
metamorphic series of the Seve-Köli nappe. Finally 
test area IV is situated in the higher metamorphic 
bedrock of the same nappe. 

The areas around Lake Gressvatnet and the Mieska-
tjåkka mountain mainly consist of mica-schists where 
crystalline limestone occurs occasionally (de Munck 
1951:38, Worsley 1970:7). The rocks show numerous 
veins and lenses of quartz, frequently containing mica. 
The quartz veins that occur in the folds are folded 
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together by the schists (de Munck 1951:38). No quartz -
ite has been registered in this area according to de 
Munck (1951:47). However, the material designated as 
brecciated quartz occurs as glacially deposited material 
above the tree-limit (Holm nd) and also in the mo
raines along the shores of Lake Gressvatnet (AUR 
1967:75ff). 

Test area II is situated in a narrow zone of the strong 
differential zone between the two nappes. The western 
parts of this and the principal part of the test area are 
parts of the Rödingfjäll nappe while the eastern part is 
the zone of strong differential movement in the low 
metamorphic sedimentary rocks of the Seve-Köli 
nappe. Of interest is this zone of strong differential 
movement, up to 0.5 km wide. In the area around the 
mountain Tjålte the eastern limit of the Rödingfjäll 
nappe reaches a relatively deep layer of quartzite. The 
geological surveys determined the sequence of sedi
mentary layers in this area. The quartzite, designated 
tjåltquartzite, superimposes a layer of limestone which 
rests upon a layer of carbonized slate (Kulling 
1955:203f). 

de Munck has described the eastern part of the 
investigated test area II as the zone where the higher 
metamorphic series of the Rödingfjäll nappe have been 
thrust over the lower metamorphic series in the Seve-
Köli nappe. The different layers were greatly streched 
during this process. In the area north of the mountain 
Tjålte quartzites occur, often with lenticles of crystal
line limestone ( 1951:18f). Petrographically the quartz
ites are described in detail. Mostly, they grade into 
quartzitic chlorite-schists or mica-schists. True quartz
ites occur only locally. The quartzites, abundant 
around Tjålte, contain bands with varying amounts of 
albite. The bands richer in albite are finer-grained and 
contain the majority of the accessory minerals. Both 
quartz and albite crystals are heavily streched. Quartz 
crystals appear locally to be granulated (de Munck 
1951:48). 

To the east of the mountain Tjålte the quartzite fre
quently contains much muscovite, concentrated in thin 
streaks. "The fine-grained granoblastic matrix of the 
rock" is "composed of quartz and some albite" (de 
Munck 1951:47). 

There seem to be only small occurrences of quartz
ites directly west of the border between the two nap
pes. Further west, occurrences of quartz and quartzite 
can be seen on the eastern slopes of and on the top of 
the mountain massif Långfjället. Intercalated in the 
garnet-mica-schists "are many light coloured quartz
ites", which are mostly pure. Quartz lenses can also be 
found (de Munck 1951:35f). Like the other this quartz
ite contains muscovite. The muscovite flakes are 
arranged parallel to each other in a quartzite matrix. 
"The small quartz crystals are somewhat flattened... 
The muscovite is sometimes concentrated in distinct 

bands" (de Munck 1951:49). In addition, an almost 
identical quartzite is found, especially southwest and 
east of Långfjäll. These quartzites are fine-grained 
rocks poor in accessory minerals. Among others mus
covite and graphite are found, the graphite being 
"mostly concentrated in distinct bands" (de Munck 
1951:49f). 

This description of the lithic material in question 
can be summarized as follows. Quartz is rarer in both 
test areas I a nd II, while quartzite frequently occurs in 
test area II. The composition of the quartzite varies 
from pure quartzite to quartzite with accessory mine
rals such as albite, clorite, muscovite and graphite. 
These are concentrated in distinctly observable bands 
in colours ranging from more or less transparent, white 
or black or yellowish, greenish, brownish shades in the 
otherwise white or transparent quartzite (for the desig
nation of the colours see Hamilton, Bishop & Wooley 
1977). 

My description of the composition and occurrence 
of the relevant lithic materials is based on available 
literature which is the result of geological and peno
logical field surveys. Those artefacts occurring in large 
quantities in test areas I and II are presumed to be 
derived from the above described quartzites and 
quartz. The boulder-fields and screes with an abun
dance of blocks and boulders of the above-described 
quartzite, often together with flakes and preforms, con
firm this assumption beyond any shadow of doubt. 
This is the material designated brecciated quartz by 
Ahman (1967). This designation denotes a type of 
quartz which can easily be misinterpreted as quartzite. 
Also a pure translucent quartzite, easily confused with 
brecciated quartz, is found in this region (Ahman 
1967:8f). It can be difficult for archaeologists to see 
the difference between these materials because they 
break and flake in the same way as quartzite. Until a 
more detailed classification of the debitage material 
from this region is made, the term brecciated quartz 
can be used here as it denotes a well-known material 
and is easily distinguished from pure quartz and other 
types of quartzite. 

Test area III is characterized by fine-grained amphi-
bolite mica-schists with small garnets. Quartz has not 
been observed (Lakeman 1952:24). Although the 
quartzites are subordinate in this area, they occur in 
minor areas along the stream running southeast from 
the Lake Brandsjön (Senior A. pers. comm., Lakeman 
1952:25). 

There is no detailed geological or penological 
description available for test area IV. The bedrock of 
the area consists of more or less migmatized mica-
schist. The described rocks are dominated by various 
feldspars and gabbros (Kulling 1955:235f), while there 
seems to be an absence of quartzite and quartz. 

Of the other stones usable as raw material when 



25 

manufacturing tools flint, slate and chert are the most 
important. Flint can be of eastern or southern origin; it 
is transported to the region. Slate and chert occur in 
various regions of north and central Scandinavia but 
are not described in the available geological literature 
on the Rana-Tärna mountain region. This must mean 
that, if they do occur, the occurrences are minor in size 
and thus of no importance for the manufacturing of 
stone tools. 

Test area II, the zone of strong differential move
ment, is seen as the source of brecciated quartz. The 
stone material is broken off from the bedrock and 
transported by glacial movement to different parts of 
the mountain area to be deposited, and after déglaci
ation it is available as raw material. This process can 
be seen on a small scale in test area II. In a shallow 
gully at the source of a small stream quartz and quartz-
ite are visible in the bedrock as thick bands. To the 
northwest of the gully abundant blocks and boulders 
are found, originally broken off from the bedrock and 
then weathered. The gully originates in the zone of 
strong differential movement. In the depositions of 
blocks and boulders it is always possible to find a 
number of pieces worked by man. 

In test area I no source of quartz or quartzite has 
hitherto been registered. Raw material is found as 
blocks and boulders in streams and boulder-fields. Pos
sibly, the material was broken off by geomorpho-
logical processes, glacially transported from test area II 
where it probably originates. It was subsequently depo
sited during déglaciation and soon became visible and 
accessible. 

The discussion above is a tentative model for the 
sources of quartz and quartzite. Only minor areas of 
the large mountain massif have been surveyed either 
archaeologically or geologically. Probably, further 
sources of quartz and quartzite await registration 
elsewhere in the large Artfjäll massif, and consequent
ly, also more raw material sites and possible work
shops. There is at least one other area where similar 
geological conditions exist. 

2.6. IMPACT OF CLIMATE AND SNOW 
Living conditions in the high mountains differ com
pared with other regions on the Scandinavian penin
sula. To a large extent ecology and climate dictate the 
conditions of survival today as they did in the past too. 
There are numerous stories of hardship endured by the 
Saami people and settlers in the last few centuries. It is 
above all the climate and the economy that affect peo
ple and animals. Even if p rehistoric people did not suf
fer in the mountains, periodically it was easier to live 
elsewhere. 

The impact of climate is such a decisive factor, both 
ecologically and for well-being, that it cannot be over

looked. It is a general as well as local question. The 
issue is two-sided. The holocene climatic changes did 
alter ecological conditions. Also, yearly seasonal 
changes has influence. In the end, subsistence and 
living conditions are affected. 

The effects of the holocene climatic changes were 
described earlier in chapter 2.2. Here a brief summary 
of the conditions in the Rana-Tärna mountain region is 
extracted from Kullman (in press). 

The suggested climatic changes in the region are 
based on changes in tree-limit history. The earliest l4C 
dating of fossilized pine indicates a more or less wood
ed landscape contemporary with the earliest dating 
from the site of Gressvatnet VI (table 30). The cli
mate was optimal for pine, i.e. conditions were warm 
and dry. The continental character of the climate 
during the Late Mesolithic is also suggested by the 
early appearance of alder. The altitudinal retreat of 
pine together with the expansion of birch and alder 
points towards a climatic change. This is a relatively 
rapid process. According to the pollen anlysis, the 
expansion of birch occurred in the Early Neolithic 
(Engelmark nd) (table 30). This "environmental 
destabilization" resulted in increased precipitation, that 
is, heavier snowfall "related to cooler winters". Also, 
indications of local increases of ground wetness can be 
discussed. Obviously, the climate became colder and 
oceanic. The disappearance of alder indicates a cli
matic change and from c. 5 000 BP general cooling 
and the increase of humidity are inferred in northwest
ern Europe. The gradually increased dominance of 
birch at the expense of alder in parallel with the de
cline of pine "imply decreasing continentality". 
Around 3 000-1 500 BP the gap in the presence of sub-
fossils suggests "protracted and severe cooling". This 
is a coherent feature observed in north and north
western Europe with "intensified glacial and peri-
glacial processes" (Kullman in press). 

During all periods, warm and cold alike, the 
temperature fluctuated and relatively warm and cold 
temperatures existed. I see the changes described 
above as warm versus cold climate in general, com
pared to each other. 

Climatic changes, especially snow conditions and 
the tree-limit and its fluctuations, had an influence on 
paleoecology. This, in its turn, affected the accessi
bility of lithic raw material and the living conditions of 
the large mammals. In the end, it had consequences for 
man. 

Snow and low temperatures are predominant during 
autumn, winter and spring in the high mountains and 
central and north Scandinavia as a whole. Snow covers 
the ground for approximately 220 days per year in the 
Rana-Tärna mountains (Veg. kartblad över de svenska 
fjällen. Kartblad 11. 1976). Accordingly, only just 
under 4 and a half months are snow-free in the area. 
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The mean temperature during July is 12.3°. The mean 
precipitation in Hemavan is 695 mm per year (Veg. 
kartan över de svenska fjällen. Kartblad 11. 1976). 

Snow cover is well known as a factor of ecological 
importance, both for fauna and flora (e.g. Formozov 
1946, Kullman 1981). Nothing is known about the 
impact of snow on the prehistoric fauna, flora and 
people. However, without being speculative, snow 
conditions were an essential climatic factor when sub
sistence and survival were taken into consideration in 
prehistory. The abundance of snow impedes the pro
curement of most resources directly or indirectly. 
Accessibility varies topographically and during the 
year. The amount of snow is larger in large valleys and 
in lee positions, while snow blows away from certain 
exposed sites above the tree-limit. 

Concerning the accessibility of stone material and 
large mammals, there is no doubt that snow represents 
an obstacle. It can be claimed that in prehistory differ
ent means of transport, especially skis and snow shoes, 
played an important role in survival. Both finds of skis 
and petroglyphs (Aström & Norberg 1984, Spång 
1987, Helskog 1988) suggest this Also, it is obvious 
that snow represents an obstacle when obtaining cer
tain resources, e.g. stone material. All accessible raw 
material sites are covered by snow during winter and 
also the greater part of autumn and spring. The hitherto 
registered sites in the Rana-Tärna mountains are locat
ed well above the former and present tree-limit where 
snow covers the ground earlier than in the valleys and 
melts away later. During the field seasons this was 
apparent. A visit to test area II one summer in July 
illustrates well the present conditions. All raw material 
sites were snow-covered. In the same area a large snow 
patch covered one of the slopes during 2 field seasons. 
Close to the snow patch a number of sites were registe
red. Of course, this picture cannot be transferred to 
prehistoric conditions, but it is an indication of the dif
ficulties met in the mountain region. 

In accordance with climatic changes the amount of 
snow-varied. During warmer climatic periods, such as 
the Atlantic and parts of the Subboreal, snow condi
tions in the high mountains were different from those 
in the colder periods. Periodically, stone material was 
not snow covered and thus accessible during a greater 
part of the year. Due to the climatic changes, the tree-
limit fluctuated. This might have affected potential raw 
material sites. However, the location of all registered 
sites well above the highest former tree-limit contra
dicts this suggestion. It seems as if knappers found raw 
material above the tree-limit, regardless of its altitude. 

If stone was a rather stable resource independent of 
climatic changes, big game might have been more 
affected by climatic fluctuations. Any discussion of the 
impact of climatic changes on the larger mammals of 

the Rana-Tärna mountains should be conducted with 
care until further investigations of the local prehistoric 
fauna are made. 

Notwithstanding this, it is highly interesting in an 
archaeological context. Also, there are some paleoeco-
logical points worth considering. With the risk of the 
following being regarded as speculative, I hypotheti
cal^ discuss a tentative prerequisite for seasonal living 
conditions for elk and reindeer respectively. 

Elk migrate seasonally on a small scale. Snow depth 
is to a large extent the factor that initiates migration 
away from the summer camps. The snow hinders 
movement and reduces the amount of food when it 
covers low bushes (Hermansson et al 1974:670- Elks 
spend the summers in the mountains and move east
wards into the taiga during the autumn. The winter is 
spent in the taiga (Granström 1980:30). A similar pat
tern has been observed further east in the Ural Moun
tains. The animals move from slopes with deep snow 
to areas where the snow is not so deep (Formozov 
1946:81). 

The size of the elk population in the past can 
only be estimated. Density fluctuated due to climatic 
changes, but in general it was fairly high in the interior 
of North Sweden. This opinion has also been voiced by 
others (Ekman & Iregren 1984:26, Forsberg 1985:20). 
In Norway, on the other hand, the density probably 
varied and it decreased at the end of the Subboreal 
(Lie, pers. comm.). Living conditions should have been 
favourable considering the former vegetation and snow 
conditions (Ekman & Iregren 1984:26). When tem
perature was higher and pine more common, all the 
way up into the high mountains, the elk was at an 
advantage. 

The prerequisites for an elk population in the high 
mountains in the past evidently exist. Hypothetically, it 
cannot be excluded that prehistoric hunters found elk 
in the mountains of the Rana-Tärna region during 
periods with a higher mean temperature, for instance 
during the Late Mesolithic. 

The reindeer is well adapted to present-day alpine 
and tundra ecology. It is characterized by its seasonal 
migratory pattern. The reindeer moves from its sum
mer to its winter grazing land in the mountains and 
woodlands respectively. Its diet is dominated by lichen 
{Cladonia) in the winter. This is less nourishing. WThen 
the ground is not covered by snow , the animals prefer 
more varied food with grasses and herbs. This is the 
season when the reindeer is acquiring fat. Unlike the 
elk, the reindeer gets food regardless of snow cover, by 
digging the snow away (Thomson 1977:121). The only 
hindrance is a possible frozen crust. 

On the basis of what is known about paleo-vegeta-
tion, the preconditions for reindeer populations must 
also be taken into consideration. Estimates of the num-
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ber of reindeer in the interior of North Sweden are 
based on the presence of comparatively few reindeer 
bones from only 20 sites, dating from the Bronze Age 
to the post-medieval period but principally from the 
Iron Age, medieval and post-medieval period. Most of 
these sites are situated in the taiga (Ekman & Iregren 
1984:24, 32, 55). In the Rana-Tärna mountain region 
the remains of reindeer from the site of Gressvatnet VI 
date to the Late Mesolithic and Neolithic. Further in
vestigations of the paleoclimate and the prehistoric 
reindeer population must be made before the relative 
proportions of elk and reindeer in the past and their 
importance can be estimated. It is almost impossible to 
conduct such investigations, but some hypothetical 
premises can be discussed. 

With the postglacial climatic changes in mind it is 
evident that living conditions for large mammals va
ried. Due to the climatic changes the tree-limit has 
fluctuated, being 200 metres higher than today in the 
Atlantic. The tree-limit is sensitive to temperature vari
ations and it can vary considerably over a short time 
span (Worsley 1974:401). It is therefore a good indi
cator of temperature changes. As earlier described 
(chapt. 2.3.), the decline of the tree-limit is a general 
process in progress since c. 6 000 BP. The botanical 
consequences of these changes were noticeable. Condi
tions for the pine and the birch varied. Warmer tempe
ratures favoured the pine, while the birch needs a chil
lier and more snowrich climate. 

It has been proposed that the birch has a relatively 
short history of 2 500 to 3 500 years in the mountains. 
Immigration is thought to be a result of an increase in 
snow fall. This climatic change "favoured the birch at 
the expense of pine". But probably "local pockets of 

birch existed above the pine tree-limit earlier, in sites 
where certain topograhpic conditions created a snow-
rich environment" (Kullman 1981:104). 

Differences in required biotopes for large mammals 
are worth considering in an archaeological context. 
The elk and reindeer are adapted to different environ
ments. The various climatic conditions outlined above 
indicate different ecological prerequisites for elk and 
reindeer respectively. 

A hypothetical reflection is: To what extent did the 
reindeer and the elk populate the mountains? Do we 
not have to think in terms of a periodic colonization 
over centuries and millenia? During warmer periods 
(in the Late Mesolithic) when the tree-limit was higher 
and the mountains were covered principally by pine, 
conditions were favourable for elk and less favourable 
for reindeer. On the other hand, when temperatures 
decreased, the biotope favoured reindeer populations. 
Another question which is impossible to answer is the 
size of the population. In archaeological terms it is of 
interest when the hunting methods and the value of the 

species as a resource are discussed. Additionally, this 
question must be asked: Did the elk at any time popu
late the high mountains? Theoretically, the living con
ditions for elk were good during the Late Mesolithic. If 
present, the question is, whether a presumed popula
tion was large enough to be found in the mountains 
and whether it was possible to catch it, since the herd 
instinct is less pronounced than in reindeer. 

With these questions in mind, it is apparent that 
various possible interpretations of the potential hunting 
of large mammals in the Rana-Tärna mountain region 
should be considered. 
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3. ARCHAEOLOGICAL DATA 

3.1. INTRODUCTION 

Several archaeological investigations have been con
ducted throughout the years, on both sides of the 
national border in the Rana-Tärna mountain region. A 
comparatively rich body of archaeological material is 
the result of the investigations during the 1960s and 
1980s (Gaustad 1969, Meschke 1977, Holm & Lund-
berg 1984) 

In advance of the extensive regulations for hydro 

electric power during the 1960s and 1970s in principle 
all the water systems that were affected from the 
Atlantic coast in the west to the lower parts of the 
River Umeälven in the southeast were surveyed. The 
water systems of interest in this study are located in the 
high mountains at the watershed, west of it and to the 
southeast, following the River Umeälven. This princi
pal area is located in the Rana-Tärna mountain region 
around the Lakes Gressvatnet and Överuman (fig. 9). 
All archaeological periods from the Late Mesolithic to 
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Fig. 9. Distribution of the total number of sites of Stone Age character in the area of the Lakes Fiskelausvatnet, Akersvatnet, 
Kjensvatnet, Gressvatnet and Överuman. The four test areas are map ped, showing the distribution of sites in test areas I and II. 
The point marks the site Gressvatnet VI. 
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at least the Pre-Roman/Roman Iron Age are represen
ted in the archaeological material. As in other regions 
in north and central Scandinavia, debitage from the 
manufacture of flaked stone tools predominates the 
assemblages. Large numbers, up to several ton, of 
debitage material are deposited along the lake shores in 
the Rana-Tärna mountain region. Several sites, both 
dwellings and workshops were excavated and the 
results have been interpreted and are included in this 
thesis. One of these sites, Gressvatnet VI, is central. 
All investigations in the Rana area in the 1960s were 
conducted under the directorship of Fredrik Gaustad 
and the material is stored at Vitenskabsmuseet in 
Trondheim (Gaustad 1969). The Central Office of 
National Antiquities in Stockholm conducted the in
vestigations on the Swedish side of the national border 
(Meschke 1977). Recently, areas around Lakes Över-
uman and Gressvatnet were re-surveyed by the County 
Museum of Västerbotten and a few sites were excava
ted (Holm & Lundberg 1984). Also, when work on this 
thesis was initiated, surveys were made principally in 
the four test areas (Holm nd). The results of these later 
investigations are significant in the thesis. 

In the following, the results of all investigations are 
summarized area by area. As the analysis of the manu
facture of flaked stone tools and the proposed hunting 
of big game are the two central issues in this thesis, the 
materials selected for these are described. Concerning 
the analysis of manufacture of stone tools it soon be
came evident that selectivity was necessary partly 
because of excavation techniques and erosion condi
tions. The result of the surveys around Lake Gressvat
net and Överuman and the areas in between are pre
sented in tables 1 to 5. The sites are classified into 
either dwellings, workshops, collecting sites or find-
spots. A collecting site is a raw material site where 
acquisition and primary flaking took place. Any uncer
tainty about the character of the site makes it unclassi-
fiable. The following criteria are considered when clas
sifying; 

At a dwelling a varied toolkit and fire-cracked 
stones must be reported. A workshop must contain 
a homogeneous debitage assemblage from the 
manufacture of flaked stone tools. At a collecting 
site raw material and indications of its use must be 
reported. Finally, at a findspot single artefacts are 
registered. Additionally, one or several workshops 
are often registered at dwellings. Workshops are 
frequently found at collecting sites and they occur 
at the only registered quarry. 

The tables include the sites in the main area round
ing Lake Gressvatnet and Överuman and the areas in 
between (test areas I and II). Sites in the surrounding 
areas and to the southeast are briefly treated together 
and described for each water system separately. Pit

falls are important in a context of big game hunting. 
They are registered in the surrounding areas and not in 
the main area and therefore described in that context. 
When the sites are described, only the artefacts are 
taken into consideration. Other aspects, such as loca
tion, features and the intra- or interspatial distribution 
are of minor interest in this context. Further detailed 
information can be found in each report or publication. 

The classification into dwellings, workshops and 
collecting sites illustrates part of the prehistoric use of 
the Rana-Tärna mountain region. There is an obvious 
connection between workshops, raw material sites and 
the manufacture of flaked stone tools. The dwellings, 
on the other hand, were used as settlements and for 
other activities of longer or shorter duration. The work
shops and raw material sites are located in and consti
tute a raw material area, which can be termed a re
source area. 

A workshop is defined as a restricted area where 
homogeneous residual material from tool production is 
concentrated. The size of the area and the amount of 
material varies according to the extent of manufacture 
(Holm 1985:304). 

A raw material site is defined as the area where raw 
material is acquired. The amount of raw material and 
acquired debitage varies depending on the size of the 
area. The size of the area varies according to the 
access. A raw material site can be described as a mine, 
quarry or collecting site. (For a further description see 
chapt. 4.2). 

A dwelling site, on the other hand, tends to be larger 
and extended with a heterogeneous collection of arte
facts and fire-cracked stones. The size of the dwelling 
site and the amount of tools and debitage and the num
ber of fire-cracked stones varies with the length of 
occupation and the activities practised there. Often, 
workshops are situated at the dwelling sites. A work
shop and raw material site can be characterized as acti
vity sites linked to a dwelling site/dwelling sites, sea
sonally occupied. 

A resource area is defined as the area where materials 
of economic importance exist. This area may be small 
and spatially discrete or geographically large. A stone 
raw material site is an example of a small area and a 
hunting territory of a large area (cf. Fitzhugh 
1972:138). 

The Rana-Tärna mountain region is considered as a 
marginal region, where in prehistory the sites were 
used and deposited as part of a cyclic, seasonal land 
use system. This model of land use has no subjective 
negative overtones; the landscape and raw materials 
were of considerable value and, as such, they were 
components in the yearly economic cycle of a larger 
territory, inhabited by hunter-gatherers. In general, 
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Fig. 10. Water systems in the western par t of the Rana-Tärna 
mountain region described in the text, where archaeological 
investigations were carried out and where lithic assemblages 
are registered. 

sites in marginal regions are more homogeneous in 
character than those elsewhere and of only one or two 
types. In this study, other characterizations of sites, 
such as, for example, aggregation sites are regarded as 
of minor interest and therefore they are not defined. 

It should be noted that this is the first volume on the 
Rana-Tärna mountain region with a survey of the pre
historic material of Stone Age character, including 
both "Norwegian" and "Swedish" material. Also, it 
comprises the results of the latest investigations of the 
1980s. The skewness of the archaeological material 
outside the Rana-Tärna mountain region could give 
rise to criticism. The regions to the southeast of the 
main region dominate in the study. This is due to the 
fact that literature on this area is more readily available 
and to the fact that several investigations have yielded 
larger assemblages. Debitage from the manufacture of 
flaked stone tools from the areas of Lake Ôveruman 
and further to the southeast is designated by Ahman as 
brecciated quartz, denoted Ab (Meschke 1977). Fol
lowing this designation, I have considered the debitage 
from the Rana area stored in Trondheim as principally 

being the same. Moreover, the material registered 
when surveying the four test areas has been designated 
as brecciated quartz. 

3.2. THE RANA AREA WITH 
GRESSVATNET VI 

The investigations that took place in the 1960s were 
focused on lakes and rivers seen in fig. 10. 

At Lake Akersvaînet a total of 15 sites of Stone Age 
character were registered, mainly located in sizeable 
coves (fig. 9) (AUR 1963). Principally tools and debi
tage of brecciated quartz and white quartzite were col
lected and registered at the sites. 

A total of 9 sites was excavated. Only parts of the 
site area were investigated (AUR 1964:8). Of these 
sites, at least one, 0sterbukta V« was large, approxi
mately 12 000 m: was excavated. Large quantities of 
artefacts and debitage were registered during the exca
vation, principally of brecciated quartz, but also a 
number of flint, rock crystal and slate tools. Additio
nally, a bronze fibula was found. It is not discussed in 
the literature. In the report it is described as an equal-
armed bronze fibula dated to the Migration Period 
(AUR 1965:36) comparable with the small equal-
armed bronze brooches described by Schetelig 
(1910:84ff). Fire-cracked stones frequently occurred in 
large concentrations and samples of charcoal were 
taken. All remains were deposited in the grey sandy 
layer, 0.03-0.08 m deep, beneath the up to 0.10 m thick 
turf (AUR 1965:25ff). 

The excavated areas of the other sites were con
siderably smaller. According to the reports they are 
considered as totally excavated (AUR 1965). This is 

not unproblematic. It is obvious that trenches were 
opened wherever artefacts were recorded with no 
regard for statistical or methodological considerations. 
The basis for delimitations was not defined. Despite 
the methodological shortcomings, I think that it is 
possible to discern 4 workshops at Lake Akersvatnet 
(Stabburneset I, S0rbukta III, Vasshauet I and Aven I ). 
The other excavated sites can be designated as dwell
ings or uncertain dwellings (0sterbukta V, S0rbukta II, 
Kråkneset I, Aven II and Geitvika I). 

None of the excavated sites is suitable for analyses 
of flaked stone tool manufacture. In this context they 
serve to indicate the distribution of sites of Stone Age 
character in the Rana-Tärna mountain region. 

North of Lake Akersvatnet the considerably smaller 
Lake Fiskelausvatnet is situated. In 1964 it was survey
ed. Already in the 1930s the lake was dammed, the 
original water level be raised by almost 3 m (AUR 
1964:81). This caused erosion of possible sites on the 
shore. 3 sites of Stone Age character were registered in 
S0rbukta (fig. 9). In addition, a number of flakes and 
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pieces of brecciated quartz and flint were found in 
other parts of the lake (AUR 1964:85f). The excavated 
areas of these 3 sites differed in size from 151 m2 to 13 
m2 and 5 m\ At all 3 sites flakes of brecciated quartz 
were registered together with comparatively large 
numbers of flint and slate tools. Also, a supposed 
cooking pit with a large concentration of fire-cracked 
stones was excavated (AUR 1964:156ff)-

As was the case with the previous lake, none of the 
above-described sites is suitable for analysis in this 
study. According to the report, the largest excavated 
site may have been occupied for a long time. 

Eastnortheast of Lake Fiskelausvatnet Lake Stora 
and Lilla Kalvatnet are situated. When surveyed in 
1964 and 1966 only 1 site of Stone Age character was 
registered where a few flakes of brecciated quartz were 
collected (AUR 1964:79). This site was not excavated. 
Two years later, Lake Lilla Kalvatnet was re-surveyed 
but further surveys were impossible due to the raised 
water level; the building of the dam had already begun 
(AUR 1966:16). These circumstances and the fact that 
only one site is registered make the interpretation of 
site density and conditions of prehistoric settlement 
problematic. It can only be established that the two 
lakes had some attraction for prehistoric people. 

Southeast of Lake Akersvatnet are the two Lakes 
Store Målvatnet and Kjensvatnet. Lake Store Målvat-
net was surveyed in 1968. A total of 15 sites of Stone 

Age character was registered (AUR 1968:14). Only a 
few artefacts and no or small amounts of fire-cracked 
stones were encountered at each site. Most of the arte
facts were manufactured from brecciated quartz (AUR 
1968:14ff). None of the sites was further investigated. 
Without further detailed investigations nothing can be 
said of their character. However, according to the 
reports, it seems reasonable to consider them as more 
or less temporary. 

On the shores of Lake Kjensvatnet 9 sites of Stone 
Age character were registered (fig. 9) (AUR 
1964:63ff). At one of these a test excavation was con
ducted (AUR 1964:152). The results indicate a work
shop. At the other sites only a few artefacts, principally 
flakes, were registered (AUR 1964:63ff). The impres
sion when reading the reports is that these sites were 
deposited as the result of a more temporary occupation. 

Along the river to the east, the River Gressvasselva, 
5 sites of Stone Age character were found and register
ed (AUR 1964:73). Ensuing test excavations reinforce 
the impression of temporary use of the sites. At two of 
the sites flakes of brecciated quartz were collected 
(AUR 1966:18ff). 

At Lake Gressvatnet extensive archaeological inves
tigations were conducted during the course of several 
years. In total 31 sites of Stone Age character were 
registered when the lake was surveyed (fig. 9), of 
which several were excavated (table 1) (AUR 

Table. 1. A classification of registered sites of Stone Age character at Lake Gressvatnet into dwellings and/or workshops. 
11 sites are unclassifiable. Any uncertainty about character and too few registered artefacts make the site 
unclassifiable. Information on the sites is derived from AUR 1964-68, Meschke 1977, Sundlin 1978. a = dwelling, 
b = workshop, c = uncertain. 

Site a b c year of 
excavation 

Site a b c year of 
excavation 

Raä 77 x X 1966 Gressvatnet X X 

Raä 82 X 1966 Gressvatnet XI X 1966, 
Raä 85 X 1966 1967 
Raä 164 X Gressvatnet XII X 1967 
Raä 165 X Gressvatnet XIII X 

Raä 166 X 1969 Gressvatnet XIV X 

Gressvatnet I X Gressvatnet XV X 

Gressvatnet II X Gressvatnet XVI X 

Gressvatnet III x X 1967 Gressvatnet XVII X 

1968 Gressvatnet XVIII X X 1967 
Gressvatnet IV x? X 1967 Gressvatnet XIX X 1968 
Gressvatnet V X Gressvatnet XX X 1968 
Gressvatnet VI X X 1966, Gressvatnet XXI X 

1967, Gressvatnet XXII X 1968 
1968 StornesetI X 

Gressvatnet VII X Sydsiden I X 

Gressvatnet VIII X Sydsiden II X 1967 
Gressvatnet IX X 
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1964:39ff, Meschke 1977:50f). Additionally, 4 sites of 
Stone Age character were registered when the eastern 
part of the lake was re-surveyed in 1984 (Holm & 
Lundberg 1984). At the time of the survey the shores 
were disturbed and muddy and those artefacts registe
red could not be reliably placed according to their ori
gin. Thus they can derive from earlier registered sites 
and are not included in this description or in the table. 

The registered sites are classified either as dwell
ings, where fire-cracked stones and/or a varied stone 
assemblage were recorded, or workshops, where 
homogeneous material, exclusively brecciated quartz, 
consisting of debitage from the manufacturing process 
is deposited. 

All sites from Lake Gressvatnet yielded principally 
artefacts of brecciated quartz {the Norwegian material 
classified by the author based on Åhman (1967) and 
Meschke (1977) and for the Swedish material see 
Meschke (1977:50ff) and Sundlin (1978:1)). 

To a large extent it consists of debitage from the 
manufacture of flaked stone tools. At the sites several 
flint and slate artefacts, the latter Neolithic in charac
ter, and also Mesolithic keeled scrapers were registered 
in the surveys and during excavations. 

28 sites of Stone Age character were excavated, 
more or less extensively, depending on the character 
and size of the site, but practical problems were also 
decisive. Thus the reported material varies in compre
hensiveness in respect of, for example, the size of the 
sites and hence how much of them was excavated and 
the recording of possible features. After examining the 
reports in detail, it is my opinion that several sites were 
test excavated, sometimes with only up to 20 m2 or 
smaller excavated areas. At a few sites larger areas 
were investigated. 

However, despite these perhaps inadequate excava
tions or reports, a general classification of site charac
ter should still be made, due attention being paid to the 
source critical aspects of the material. The material 
from the most well documented site and at the same 
time the one which produced the largest assemblage, 
Gressvatnet VI, is analyzed in the study of the manu
facturing process of flaked stone tools and possible 
changes in this process over time. The results of 
the excavations of Gressvatnet VI are discussed in 
chapter 4. 

Apart from the material collected by the Norwegian 
team, there is a small body of material from the inve
stigations conducted in 1968 by Peter Worsley (1970). 
This comparatively small collection derives from a few 
sites excavated contemporaneously by Norwegian and 
British archaeologists. It has not been examined or 
analyzed by me. Being small, this material neither pro
vides new knowledge nor is it decisive for the analyses. 
However, the report is valuable as regards excavation 

technique. For example, the plans and section drawings 
supplement the other excavation reports and are valu
able for the interpretation. 

On the basis of the catalogued material from the 31 
excavated sites, 6 are designated as dwellings, 1 as an 
uncertain dwelling and 13 as workshops. Workshops 
also occur at 5 of the dwellings and at the uncertain 
dwelling. Other sites reported as excavated cannot be 
characterized. Designations are summarized in table 1. 
Several flake concentrations were observed along the 
southern shore of Lake Gressvatnet (AUR 1967:75). 
They were not registered or mapped. 

The above sites of Stone Age character listed in 
table 1 and the classification into dwellings or work
shops demonstrate the character of the area as a pro
duction area for flaked stone tools. Comparatively 
many workshops and large quantities of debitage and 
preforms at the majority of the sites indicate the impor
tance of stone tool manufacture in the area. The picture 
of a major production area is reinforced when adjacent 
areas are considered (chapter 3.2.). 

Two of the excavated sites, Gressvatnet III and 
Gressvatnet VI, are suitable for detailed analyses. At 
Gressvatnet III the remains of a dwelling hut founda
tion were located, dating from 3 790± 50 BP (with 
calibrated means of 2 273, 2 245, 2 205 and a standard 
deviation between 2 318 - 2 180 BC) and 3 710 ± 100 
BP (with calibrated means of 2 135, 2 052, 2 050 and a 
standard deviation between 2 280 - 2 180 BC) (table 
30) (Gaustad pers. comm.). The main results of the 
excavation are not yet reported (Gaustad pers. comm.). 
At Gressvatnet VI a cultural layer of up to 1 m was 
preserved (Gaustad 1969:91). This site is central in the 
analysis of the manufacturing process of flaked stone 
tools, because it is possible to observe what may be 
changes over time. 

Besides the material of Stone Age character younger 
remains and material were also registered and investi
gated. 4 cairns of south Scandinavian character from 
the Early Iron Age were excavated at Lake Kjensvatnet 
(Gaustad 1973a: 184, 187). Furthermore, a bronze fibu
la was found when excavating 0sterbukta V. At Lake 
Gressvatnet another grave dating from the Early Iron 
Age was excavated (Zachrisson 1976:117). 

Large numbers of stray finds have been collected 
from the shores of Lake R0svatnet and Unkervatnet 
(fig. 10). They are now stored in DKNV Museum and 
listed in the Tilvekst (New acquisitions) from the same 
Museum (DKNVS no. 13701,18532,18814,19533-41. 
19470-475, 19671-699. Tilveksten 1974,1975, 1976). 
When dammed these lakes were not systematically 
surveyed by archaeologists. The stored material is de
rived from assemblages collected by private persons 
(Gaustad pers comm.). It consists principally of brecci
ated quartz, and occupies several shelf metres in the 
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museum. Above all, it is the material from the shores 
of Lake R0svatnet that contains an abundance of 
flakes, blanks, preforms, and finished bifacial points. 
For example, in the northeastern part of Lake R0svat-
net two areas with dwellings have resulted in 280 frag
mentary blanks and preforms, 20 scrapers, pieces of 
flint and pumice (Pettersen 1985:81). The material col
lected from the two lakes is not representative as it has 
not been systematically collected or excavated, but it is 
remarkable on account of its size. It shows that the 
lakes were part of the production area for the manu
facture of flaked tools of brecciated quartz. This is why 
the collections are mentioned in this context. 
To return to the western coastal and pre-mountain 
areas, few finds of akin character as those in the moun
tain region are registered. Gaustad surveyed the inner 
part of the Rana fiord and registered few sites. At one 
of these, he observed finds similar to those in the 
mountains (Gaustad pers. comm.) These are deposited 
in the DKNVS Museum (T18896, T18897, T 18898) 
but have not hitherto been analyzed. In these western 
areas stray finds of artefacts such as axes, adzes and 
points, etc, are registered. These are deposited in 
Trondheim. On the whole the material from these 
regions principally does not show similarities concern
ing raw materials other than slate with that encoun
tered in the mountain region. 

Before presenting the material from Gressvatnet VI 
I would like to add additional information on Stone 
Age sites at two lakes 40 kilometres south of Lake 
Gressvatnet. At Lake Unkervatnet and Krutvatnet com

paratively few sites indicate some kind of inhabitation 
and utilization of the region (Pettersen 1985:84) (fig. 
10) 

Gressvatnet VI 

Gressvatnet VI was situated on the southeast shore of 
Lake Gressvatnet. It was registered in 1964 and ex
cavated in 1966-69. The following description of the 
results of the excavation is from the reports prepared 
by both the Norwegian and British teams (AUR 1966, 
AUR 1967, AUR 1968, Worsley 1970). The report 
from 1969 is not completed (Gaustad pers.comm). Col
lected and registered material is available at the mu
seum in Trondheim. I have examined the whole as
semblage and subjected part of it to analysis. 

The Gressvatnet VI site has to be considered as unu
sual in the Scandes. It had a cultural layer, not so com
mon in north Scandinavia, dating from the Late Meso-
lithic to the Bronze Age. It was situated in high moun
tain terrain, occupied periodically in a comparatively 
cold climate close to the Okstindan massif. The site is 
useful for certain analyses, such as the one carried out 
in this study. The archaeological material, in the form 
of flakes and tools, is of such magnitude and character, 
that it is of significant value for the problems formu
lated in this context. Also, the material provides an 
easily obtainable statistical sample, adequate for statis
tical operations, despite the inconsistent excavation of 
the various levels. 

Gressvatnet VI was excavated in the 1960s, and 
retrospectively reading the reports and trying to recon

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

Fig. 11. Excavation plan over 
Gressvatnet VI. Marked areas are 
reported in 1966-68. The flake 
sampling was made from these 
areas. 
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struct the excavations and structure of the site, one 
would like to have some parts carried out differently. 
There are aspects of source criticism which must be 
applied to the excavation results to make them usable 
in other, different analyses. For example, the limits of 
the site are not defined, the different levels are not con
sistently excavated throughout the years and no me
thods of selection are reported. Given these inconsist
encies of excavation methods, conditions for various 
tests deteriorate considerably, and excavation results 
and documentation have to be supplemented before 
they are applicable to, for instance, spatial analyses 
and site function analyses. Unfortunately the formation 
processes are inaccessible at this dwelling. All the bet
ter, the debitage from the manufacture of flaked stone 
tools is documented and the conditions for an analysis 
of the process of manufacture are good. Due to unfor
tunate circumstances, difficulties of access to all the 
documents exist. Because of these conditions, the fol
lowing presentation is principally based on those docu
ments that are available, the reports and my own 
empirical observations. 

Excavation showed at once that the site consisted of 
a cultural layer with occupational debris. It was situ
ated directly on the bedrock, covered by turf. The cul
tural layer had no distinct stratigraphy. Its thickness 
varied between 0.1 and 0.8 m, with an average of bet
ween 0.4-0.5 m (figs. 12 and 13). The bedrock was 

irregular and that affected the thickness of the cultural 
layer. Also, the occupational debris was not deposited 
regularly. In other words, every phase deposited layers 
of various thickness. The cultural layer consisted of a 
dark brown, sandy and silty layer of occupational 
debris, a mixture of stones, charcoal fragments and 
organic material. It was not homogeneous in colour or 
consistency and became darker in the deeper levels. In 
parts, it exhibited dark staining. Its consistency was 
both peaty and non-peaty. The cultural layer was 
covered by a sandy stratum, grey and dark grey in 
colour, (the A horizon). Above this horizon, the turf 
with recent organic material covered the excavated 
area (fig. 12). 

The cultural layer was excavated in levels of various 
thickness. Level 1, which is equal to the A-horizon, 
varied in thickness, with an average of 0.1-0.15 m. 
This level was always excavated as a whole. Then the 
underlying cultural layer was excavated in artificial 
levels. In one season these excavated levels of the cul
tural layer were 0.1 m thick and other seasons 0.1 m 
and 0.05 m thick. (AUR 1968:43ff). 

The artefacts and features in the grey, sandy layer 
and in the cultural layer were found together with fire-
cracked stones, charcoal, pieces of burnt bone and un-
cracked stones. The dominant pétrographie material 
throughout all excavated levels was brecciated 
quartz. It is obviously predominant over quartzite. 

Fig. 12. Section 
of the cultural 
layer at Gressvat-
net VI in NNW-
SSE direction co
vering 6 m. The 
left part of the sur
face of the turf is 
588,3 m. a. s. 1. 
Unpublished ex
cavation material 
from 1967. 

grey sand 

|Q cultural layer 

Fig. 13. Section of the cultur
al layer at Gressvatnet VI. The 
lighter strata below the turf is 
deposited in the Bronze Age, cor
responding to the reported grey 
sandy layer in fig 12. The cultur
al layer deposited in the Neolithic 
and the Late Mesolithic varies in 
thickness down to the bedrock. 
Photo: F. Gaustad. 
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Fig. 14. Principal categories of 
tools at Gressvatnet VI registered 
in each level and the comparison 
of pétrographie material. 

Fig 15. Two fragmentary bifacial 
preforms of brecciated quartz 
from Gressvatnet VI. Photo: L. 
Holm. 

slate, flint, rock crystal and less frequent miscellaneous 
materials, such as pumice (fig. 14). 

The artefacts consisted predominantly of flakes of 
brecciated quartz, most frequent in levels 1 and 2. Here 
bifacially flaked preforms and finished points domi
nated (fig. 15). Minor occurrences of slate and flint 

tools and asbestos pottery sherds as well as rock crystal 
were registered. 

From level 2 and 0.3-0.4 m downwards, slate, flint 
and rock crystal were comparatively more frequent 
(figs. 16, 17). Asbestos pottery sherds were only regis
tered in level 1 and 2 (fig. 18). Again, it has to be 
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Fig. 16. Fragmentary slate points from Gressvatnet VI. 
Photo: L. Holm. 

Fig. 19. Keeled scraper of brecciated quartz from Gress
vatnet VI. Photo: L. Holm. 

Fig. 17. Straight bases of fragmentary slate points from 
Gressvatnet VI. Photo: L. Holm. 

Fig. 18. Sherd of asbestos ceramics with textile impressions 
from Gressvatnet VI. Photo: L. Holm. 

Fig. 20. The six excavated levels at Gressvatnet VI convert
ed in to a Late Mesolithic, a Neolithic and a Bronze Age se
quence with the characteristic categories of tools. 

emphasized that all excavated levels showed a prepon
derance of artefacts of brecciated quartz. 60% of all 
tools and approximately 97% of all flakes were of 
brecciated quartz and pure white quartzite. In the lower 
levels 4 to 6, so-called keeled scrapers were present 
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(fig. 19). Relatively small amounts of burnt bone were 
found from level 3 and downwards. The bone frag
ments were most frequent in levels 4 and 5. 

There are only 5 charcoal samples analyzed from 
the site. They are indisputably too few, both from a 
statistical and archaeological point of view. If more 
samples had been taken and analyzed, the site and the 
cultural layer would have provided more information. 
For example, if several samples had been analyzed 
from each excavated level, a statistical mean could 
have been obtained and a detailed chronology of the 
site could have been established. Nevertheless, the 5 
datings date the earliest and latest phase of occupation. 
The youngest sample dates from 3 090± 180 BP (Birm 
116) (Worsley 1970:17). The sample was taken bet
ween the turf and the A-horizon. The other 4 datings 
are congruent with the Late Mesolithic: the oldest 
being 6 990±115 BP (Birmll7) (Worsley 1970:17) 
and the youngest being 5 980± 220BP (T655) (Gaustad 
pers. comm.). The others gave the following dates: 6 
860± 120 BP (T654) and 6 759± 100BP (T656) (Gaus
tad pers.comm.). These 4 samples are from the lowest 
layer. The calibrated means and standard deviations of 
these C datings are seen in table 2. 

To sum up, one can say that the status of the re
ported site, Gressvatnet VI, is of crucial importance 
and useful for studies concerning possible variation in 
stone technology over time seen in the debitage and for 
a hypothetical discussion leading to a theoretical model 
concerning the hunting and/or trapping of large mam
mals. 

A 10% sample of the total number of flakes from 
each excavated quadrant in all levels makes 2 241 
objects. Earlier, an analysis was conducted with all the 
sampled flakes grouped into 2 groups consisting of 
those registered from levels excavated in 0.1 and 0.05 
thick levels on the one hand and those from 0.1 m 
thick excavated levels on the other (Holm 1985). To 
achieve a more reliable result, only those quadrants 
excavated to a depth of exclusively 0.1 m are analyzed. 
This gives a total of 1 280 flakes. This is the central 
part of the excavated area. In this study, the statistics 
are based on this sample. 

3.3. THE AREAS ABOVE THE TREE-LIMIT 
BETWEEN LAKE GRESSVATNET AND 
LAKE ÖVERUMAN 

As mentioned earlier (chapt. 2.5.) 4 areas above the 
tree-limit were surveyed. After examining previously 
registered material and after 2 field seasons in the 
Tärna area it was obvious that an extensive production 
of flaked stone tools had occurred in this region. The 
abundance of sites associated with the manufacture and 
the plentiful supply of debitage at these sites improved 
the idea of finding material connected with earlier 
steps in the manufacturing process, where raw material 
is a significant factor. On the basis of these premises, I 
decided to survey areas that were not investigated 
earlier. 4 test areas were mapped. 

When the surveys of these test areas were planned, 
these factors were found to be decisive: 

1. The large amount of debitage at the hitherto 
registered sites was taken as a base. Large numbers 
of workshops, often with tens of thousands of 
flakes at each, have been registered throughout the 
years (Holm 1989:198). In the excavations of the 
1960s at Lake Gressvatnet the amount of flakes was 
estimated at several tons (Gaustad 1969:92). 

Hypothetically, it was supposed that these site 
concentrations were located at a certain distance 
from the raw material source. An area to be sur
veyed was mapped at a distance of c. 5 km from 
each concentration of sites at Lake Gressvatnet and 
Lake Överuman. 

2. Additionally, geological and pétrographie 
information has to be obtained. In the interest of 
optimal results and in order to save time areas with 
accessible material were considered. Fortunately, 
several detailed geological surveys had been con
ducted in the Överuman area by Dutch geologists 
(de Munck 1951, Lakeman 1952 and Senior pers. 
comm.). (For the geological description see chapt. 
2.5). 

3. When the topographical context was considered, 
the large areas mapped according to point 1 had to 

Table 2. The 14C datings from Gressvatnet VI with calibrated means and standard 
deviations (Stuiver & Reimer 1986). 

14C Age Calibrated date Lab number 
with 1 SD means 

6 990±115 BP 5 980-5 730 BC (5 834) Birm 654 
6 860±120 BP 5 830-5 630 BC (5 727) T 654 
6 750±100 BP 5 720-5 550 BC (5 635) T 656 
5 980±220 BP 5 220-4 670 BC (4 899, 4 872, 4 865) T 655 
3 090±180 BP 1 530-1 100 BC (1400) Birm 116 



Fig. 21. Test area I west of the 
Mountain Mieskatjåkka with the 
registered sites. 

• = workshop 
• = collecting site 

Table 3. A classification of registered sites of Stone Age character in test area I into collecting sites, work
shops and findspots. Information on the sites is derived from Holm & Lundberg 1984 and Holm nd. a = col
lecting site, b = workshop, c = find spot. 

Site abc Site abc Site abc 

VLM 82:94 x VLM 83:14 x VLM 83:34 x 
VLM 82:95 x VLM 83:15 x x VLM 83:35 x 
VLM 82:96 x VLM 83:16 x VLM 83:36 x 
VLM 82:97 x VLM 83:17 x VLM 83:37 x 
VLM 82:98 x VLM 83:18 x x VLM 83:38 x 
VLM 82:99 x VLM 83:20 x VLM 83:39 x 
VLM 82:191 x VLM 83:21 x x VLM 83:40 x 
VLM 82:192 x VLM 83:22 x VLM 83:41 x 
VLM 82:193 x VLM 83:23 x VLM 83:42 x 
VLM 82:194 x VLM 83:24 x VLM 83:43 x 
VLM 82:195 x VLM 83:25 x VLM 83:44 x 
VLM 82:196 x VLM 83:25 x VLM 83:45 x 
VLM 82:197 x VLM 83:26 x VLM 83:46 x 
VLM 82:198 x VLM 83:27 x VLM 83:47 x 
VLM 82:199 x VLM 83:28 x VLM 83:48 x 
VLM 82:241 x VLM 83:29 x VLM 83:49 x 
VLM 83:10 x VLM 83:30 x VLM 83:50 x 
VLM 83:11 x VLM 83:31 x VLM 83:51 x 
VLM 83:12 x VLM 83:32 x VLM 83:52 x 
VLM 83:13 x VLM 83:33 x VLM 83:53 x 

38 

1000 

J  k m  L 
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Fig. 22. Western part of test area I looking southwest. Collecting sites are concentrated to streams and boulder fields and 
workshops to hills, ridges and drier areas. T he distance from the left down to the lake is approximatley 30 km and the altitud-
inal difference is 300 m. The distance from the small island to the opposite shore is 2 km. Photo: L. Holm. 

be restricted due to time-consuming and practical 
problems when surveying in high mountain areas. 
Finally, accessible valleys, above the tree-limit, 
with chances of finding acquisition sites for raw 
material, were selected (fig. 9). 
Thus the chosen areas are not a statistical sample. 

Also, the selection does not exclude sites outside these 
test areas. Prehistoric sites may very well occur in 
other parts of the mountain area. If this is so, it does 

not weaken the interpretation based on hitherto regis
tered material. On the contrary, it would improve the 
general impression of a production region. 

Sites of Stone Age character connected to the manu
facture of flaked stone tools were registered in test 
areas I and II (figs. 21, 26). 1 certain workshop was 
registered in the vicinity of test area III (locality 26) 
but it is not included here (Holm nd). 

The results of the surveys of the test areas are pre-

Fig. 23. Workshops are often situated on hills and drier areas, like locality VLM 83:28, test area I. Photo: L. Holm. 
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sented in reports by Holm &Lundberg (1984), Holm 
(nd) and referred to in Holm (1986, 1989). The follow
ing description is based on these results. 

In test area I a total of 60 sites of Stone Age charac
ter was registered (table 3) (fig. 21). These sites have 
been classified as workshops, raw material sites and 
findspots for single artefacts. All debitage and artefacts 
are of brecciated quartz. Of the registered sites, 38 are 
designated as workshops, 14 as raw material sites and 
8 as findspots (table 3). It can be noted that at 4 col
lecting sites additional workshops were registered. 

Spatially, the workshops are comparatively restrict
ed; they are up to 2 to 3 m large and between 0.05 and 
0.15 m deep with varying amounts of flakes. One sing
le workshop can consist of less than a hundred, up to 
thousands or possibly tens of thousands of flakes. At a 
few of the workshops a number of preforms for bi
facial points have been registered. The location of 
workshops is clearly patterned; they are localized on 
dry moraines close to the raw material sites. 

All raw material sites are so-called collecting sites. 
The raw material is found as boulders and small 
blocks, c. 0.3-1 m large, located in streams, more or 
less dried up during summer and autumn. Also, they 
are found in boulder fields and in passes, often watery 
areas. On each collecting site there are accessible 
blocks and boulders and indications of raw material 

Fig. 24. Platform core of brecciated quartz from VLM 83:19, 
test area I. Photo: County Museum of Västerbotten. 

acquisition. These indications consist either of worked 
blocks or flakes or both. Often, there are also cores, 
blanks or preforms. Occasionally, blocks with just one 
large flake removed are encountered, as if the quality 
of the stone had been tested (VLM 83:21). In one of 

Fig. 25. Central area of test area II locking west with the dri ed up stream of locality 21, a collecting site with the quarry at 
right. Workshops are found on hills and in streams. In the background Mountain Långfjäll with a snow-covered collecting site 
and workshop (locality 27) on the slopes to the left. The distance from the quarry to the snow covered area is approximately 
3 km. Photo taken in mid-summer. Photo: L. Holm. 
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Fig. 26. Main area of test area II, 
north and east of the Mountain 
Långfjäll, with registered sites. 
This is the area of the zone bet
ween two nappes close to Moun
tain Tjålte 

• = workshop 
= collecting site, the point 

mark the quarry 

the streams (VLM 83:53), dried up when the survey 
took place, there were approximately over one hundred 
blocks of brecciated quartz, a number of them worked. 
Here one core and one preform were located among 
the flakes. 600 m east of this site, the stream becomes 

steep and directly east of this spot there were another 
hundred blocks. But here, no sign of human activities 
was observed. It seems as if the raw material and the 
localities were chosen. 

The sites in test area II are similar to those in area I. 

Table 4. A classification of registered sites of Stone Age character in test area II into collecting 
sites, workshops, quarry and findspot. Information on the sites is derived from Holm nd. a = col
lecting site or quarry, b = workshop. 

Site a b Site a b Site a b 

1 X 17 X 33 X 

2 X 18 X 34 X 

3 X 19 X 35 X 

5 X 20 X 36 X 

6 X 21 X 37 X 

7 X 22 X 38 X 

8 X 23 X 39 X 

9 X 24 X 40 X 

10 X 25 X 41 X 

11 X 27 X 42 X 

12 X 28 X 43 X 

13 X 29 X 44 X 

14 X 30 findspot 45 X 

15 X 31 X 

16 X 32 X 
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Fig. 27. A concentration of 
blocks of brecciated quartz , both 
undecorticated and flaked, from a 
boulder field, locality 23, test 
area II. Photo: L. Holm. 

J 

* 

I 

Fig. 28. Debitage of brecciated 
quartz from a boulder field, 
locality 23, in test area II. Photo: 
L. Holm. 

However, there are some noticeable differences. The 
terrain is similar, with wind blown ridges and sur
rounded by streams in a large open mountain valley. 
All registered sites are exposed to weather. 

In test area II a sum of 43 sites of Stone Age charac
ter was registered (fig. 26). As in test area I, work
shops, raw material localities and findspots were 
found. Here too, debitage and preforms consist exclusi
vely of brecciated quartz and translucent quartzite. 37 
of the sites are workshops and 5 are raw material loca
lities. One of these, locality 21, is a quarry. Also, 1 
findspot was registered (table 4). 

There are certain variations between the two test 
areas. Above all, the sites in test area II are not as dis
tinct as those in the first area. They tend to be larger 
and several workshops are dispersed outside the actual 

Fig. 29. Platform core of brecciated quartz from loca lity 21, 
test area II . The platform is 18 cm long. Notice the trials with 
hard hammer. Photo: R. Lind. 
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Fig. 30. Preform of keeled scraper or handle core of brecciat-
ed quartz from locality 38, test area II. Photo: R. Lind. 

Fig. 31. Bifacial preform of brecciated quartz from locality 
21, test area II. Photo: R. Lind. 

concentration. It was sometimes problematic to delimit 
each workshop. In depth they vary between 0.01 and 
0.1 m. These difficulties are obvious at, for example, 
the 45x25 m large area completely covered with flakes 
and scattered preforms (locality 12). Several concen
trations of flakes are dispersed all over the area, and 
each concentration could be defined as a workshop. In 
addition, there are worked blocks probably taken there 
from the nearby boulder field. 

One workshop was registered on a steep slope, c. 1 
100 m. a. s. 1. (locality 27). It lay on uncovered 
bedrock with loose blocks, moraine material and soil 
moving down the slope. All loose material constantly 
moves down the slope. Isolated blocks and boulders of 
brecciated quartz and flakes were scattered over the 
200x300 metre large surveyed area. 

In both cases, (localities 12 and 27), the covering 
soil and all loose moraine material and blocks are in 
constant move. This soil creep may be one reason why 

Fig. 32. Platform core of brecciated quartz in situ on the top 
of Mountain Långfjäll, test area II. Photo: L. Holm. 

Fig. 33. Preform of keeled scraper or handle core of brecciat
ed quartz from locality 40, test area II. It is 9 cm. Photo: R. 
Lind. 

the workshops are indistinct in form, "flowing out", so 
to speak. In any case, despite this irregularity of shape 
in test area II, it is obvious that manufacture of flaked 
stone tools here was extensive, this being most evident 
at locality 12. In this context it can be more appropriate 
to talk of production areas rather than workshops. 

The concept of production area could well be 
applied as a general designation characteristic of test 
areas I as well as II. Single flakes and boulders of brec
ciated quartz are scattered all over the two areas, bet
ween the registered sites. The extensive manufacture 
may have given rise to several workshops covered by 
earth and thus hitherto not registered. 

In test area II the only quarry in the region, locality 
21, was registered. Flakes of brecciated quartz were 
observed in a 160x100 metre large area of a blocky 
dried up stream consisting of quartzite rocks, charac
teristically shaped by glaciation, weathered and broken 
into layers. The flakes were concentrated in workshops 
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foremost at the bottom of the area. Among fractured 
rocks a large concentration of flakes and frost-shat
tered pieces was found. Recording was not unproblem-
atic; there were problems of separating the former 
from the latter. When preforms for bifacial points were 
observed in the concentration of flakes, it was obvious 
that this was a quarry. At this site there were no visible 
loose blocks or boulders, the raw material was 
obviously quarried from the different layers. 

Other raw material sites are registered as collecting 
sites. All of them are situated in boulder fields, where 
flakes and preforms are scattered or found in smaller 
concentrations among other pétrographie materials. 
The raw material is visible as boulders and blocks from 
c. 0.3 to over 1 metre large, several of them with 
traces of modification This is seen as the negative 
scars of flaked pieces and flakes and as concentric 
rings originating from hard blows. Also, boulders have 
been left after being considerably worked. 

All sites in test areas I and II are situated at altitudes 
between 800 and 1 100 m. a. s. 1., well above the for
mer tree-limit during the Atlantic. Together the sites 
yielded thousands of kilogrammes of debitage and 
worked raw materials. 

Despite thorough surveys, no sites of Stone Age 
character were registered in test areas III and IV. 
Obviously, no activity connected with stone tool 
manufacture took place here. Quartzites were ob
served, but they were of such structure that they could 
only be flaked with difficulty. They are too coarse and 
impure. This lack of sites does not imply lack of activ
ities elsewhere in the vicinity or in general. Close to 
test area III, on the mountain slope down to Lake 
Överuman, a solitary workshop, (locality 26), was 
registered without any visible context of acquisition or 
manufacture. Together with the workshops registered 
in the southwestern part of test area II and a further one 
(VLM 681/83) in unsurveyed areas east of test area I, 
these workshops indicate that remains of manufactur
ing activities can be found scattered in the region. This 
confirms the concept of extensive use of the high 
mountain landscape. 

3.4. THE ÖVERUMAN AREA 

Only 3 km from the eastern end of Lake Gressvatnet, 
to the east passing a low mountain, is the most exten
sive water system in the region, namely Lake Över
uman. The areas around this lake must be considered 
well documented by archaeologists both in respect of 
surveys and excavations in the 1930s, 1950s, 1960s 
and 1980s (Gaustad, 1964:79, Meschke 1977:59-60, 
Holm & Lundberg 1984). As a result, a comparatively 
large number of sites are registered. In total 85 sites of 
Stone Age character are registered from Umbukta in 
the north, and along the shores to the outlet in the 

southeast (fig. 9) (Gaustad & Gr0nlie 1964:85ff, 
Meschke 1977:57ff, Holm & Lundberg 1984). The 
sites containing only one or a few flakes or those 
which are presumed to be disturbed are not included in 
these figures. If shores and beaches were not eroded, 
the number of sites would be higher. 

Artefacts of brecciated quartz are in preponderance 
at all the sites (Meschke 1977:57ff, the material report
ed 1984 identified by the author). Several sites have 
been excavated, more or less extensively according to 
the degree of preservation of each site. The investiga
tions of 1982 and 1983 were so-called supplementary 
investigations. A relatively large number of sites of 
Stone Age character, not recorded earlier, were regis
tered. Being situated beneath the highest dammed 
water level or on eroded banks, they were more or less 
intact. The results of excavations of sites on eroded 
shores are not fully reliable and are not included other 
than in the general assessment of the distribution pat
tern of sites in the region. 

The registered sites are designated either as dwell
ings, where fire-cracked stones and/or a varied assem
blage was observed, or workshops, where homoge
neous material, exclusively brecciated quartz, consist
ing of debitage from the manufacturing process is 
deposited. The classification of the surveyed sites is 
not as reliable as that of excavated sites. Notwithstand
ing this, a compilation is of interest. The general ten
dency of a production area for manufactured stone 
tools is reinforced. 

53 of the registered sites are identified as work
shops, with a more uncertain designation for 13 of 
these. 8 sites are classified as dwellings where stone 
tool manufacture also occurred. 

Of the 14 excavated sites, 7 are designated as work
shops and 7 as dwellings with one or several work
shops. The following is summarized from excavation 
reports: Apart from artefacts of brecciated quartz, the 
sites also yielded quartzite, flint and slate tools, pum
ice, fragments of asbestos ware and ceramics, grooved 
clubs, hammerstones, sinkers and fire-cracked stones. 
Generally these artefacts date from the Neolithic 
and the Bronze Age/Early Iron Age. At VLM 82:174 a 
handle core and preforms for keeled scrapers and at 
Raä 29 a keeled scraper were registered. These arte
facts are Late Mesolithic (fig. 34, 35). Further, arte
facts of Stone Age character, with no specific date 
occur at the sites. Additionally, a few metal artefacts 
and pieces of slag at a few sites indicate later occupa
tion. Obviously the area also was inhabited during the 
Iron Age and post-medieval period. Monuments such 
as hut bedding-like remains, so-called Stalo tomter, 
from the Iron Age (Manker 1960:248ff) and Saami 
remains, all from 15th century and later, indicate habi
tation in all periods. 
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Table.5. A classification of registered sites of Stone Age character at Lake Överuman into dwellings and/or workshops and 
findspots. 16 sites are uncertain in character. Information on the sites is derived from RKU 1959, 1961, Gaustad & Gr0nlie 
1964, Meschke 1977, Holm 1983b, Holm & Lundberg 1984, Forsberg 1985, Andersson 1989. 

Site a b c Year of Note 
excavation 

Site a b c Year of Note 
excavation 

Raä 5 X Umbukta III X X 1961, 
Raä 6 X X 1982 no 

report Umbukta IV X X 

1962 
1961, 

Raä 7 X 1962 
Raä 8 X Umbukta V X 

Raä 9 X VLM 82:85 X 

Raä 10 X VLM 82:87 X 

Raä 11 X VLM 82:88 X 

Raä 12 X VLM 82:89 X 

Raä 13 X 1983 VLM 82:96 X 

Raä 14 X VLM 82:158 X 

Raä 15 X VLM 82:162 X 

Raä 16 find-
spot 

VLM 82:164 
VLM 82:167 

X 

X 

1983 

Raä 17 X VLM 82:173 X 

Raä 18 X VLM 82:174 X X 1983 no 
Raä 19 X X 1962, 

1963 VLM 82:179 X X 

report 

Raä 20 X VLM 82:184 X 

Raä 21 X VLM 82:185 X 

Raä 22 X VLM 82:186 X 

Raä 23 X VLM 82:187 X 

Raä 24 X VLM 82:200 X 

Raä 25 X VLM 82:201 X 

Raä 26 X VLM 82:202 X 

Raä 27 X VLM 82:203 X 

Raä 28 X VLM 82:206 X 

Raä 29 X X 1961 VLM 82:207 X 

Raä 30 X VLM 82:208 X 1983 no 
Raä 31 X report 
Raä 32 X VLM 82:211 X 

Raä 33 X VLM 82:212 X X 1983 no 
Raä 34 X report 
Raä 35 X VLM 82:215 X 

Raä 36 X X 1961 VLM 82:219 X 

Raä 37 X X 1961 VLM 82:220 X 

Raä 38 X 1959 VLM 82:221 X 

Raä 39 X VLM 82:223 X 

Raä 40 X X 1926, 
1959 

VLM 82:224 
VLM 82:237 

X 

X 

Raä 41 X VLM 82:240 X 

Raä 68 cache VLM 83:01 X 

Raä 75 X VLM 83:02 X 

Raä 76 find-
spot 

VLM 83:03 
VLM 83:04 

X 

X 

Raä 143 X VLM 83:07 X 

Umbukta I X VLM 83:08 X 

Umbukta II X 
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Fig. 34. Handle core of brecciated quartz from VLM 82:174. 
The scars after detached microblades are seen to the left. 
Photo: R. Lind. 
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Fig. 35. Keeled scraper of brecciated quartz from VLM 
82:174. Photo: R. Lind. 
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Fig. 36. Fragmentary bifacial preforms of brecciated quartz. 
The upper three are found at VLM 82:173, the three below at 
82:184 and the one to the right at VLM 82:185. Photo: R. 
Lind. 

One of the sites, Raä 68, is a cache of 29 preforms 
and bifacial projectile points. In the mid 1930s the 
findspot for the cache was investigated by Santesson in 
connection with the building of a road (Santesson 
1935:9; fig 1). Most of the preforms and points are 
manufactured of brecciated quartz. 

Evidently, an extensive manufacture of flaked stone 
tools occurred in the Överuman area. Altogether an 
abundance of debitage such as flakes and preforms and 
to a certain extent also finished tools of brecciated 
quartz has been found. The weight of the debitage is 
estimated at several thousands of kilogrammes, only 
parts of it collected and registered. The main manufac
turing areas are concentrated along the outlet and in the 
middle part, Lake Gausjosjön. Together with the con
ditions at Lake Akersvatnet and Gressvatnet, the areas 
in between and minor lakes (chapters 3.2 and 3.3.), the 
picture of a major production area for flaked stone 
tools in brecciated quartz becomes evident. 

3.5. AREAS SOUTHEAST OF ÖVERUMAN 

Along the reaches of the River Umeälven as it flows 
southeast to the Baltic there are several systems of 
lakes. In connection with regulation for hydroelectric 
power, extensive archaeological surveys and excava
tions were carried out along the shores of these lakes 
by the Central Office of National Antiquities. During 
the 1980s the County Museum of Västerbotten under
took re-investigations of regulated and eroded lakes. 
The aim was to study the effects of erosion on the pre
historic remains. 

This chapter describes the lakes and water systems 
from the outlet at Lake Överuman down to Åskilje and 
Lycksele in the southeast, a distance of 170 km, that 
contain sites from which artefacts of brecciated quartz 
have been recovered (fig. 37, 40). Also, sites connec
ted with big game hunting in the vicinity of the main 
study region are mentioned. 

After leaving Lake Överuman, the river flows south 
into Lake Laisan. Although not regulated, it is well 
documented both in connection with surveys and 
several excavations. One of the registered sites has 
been excavated on 3 occasions. A total of 10 sites and 
2 stray finds of Stone Age character have been regis
tered, concentrated at the inlet and outlet. The pétro
graphie material is comparatively homogeneous, con
sisting principally of various categories of quartz. 
Besides the tools of quartzites, a few of flint and slate 
are reported (Meschke 1977:105 f, Forsberg 
1985:chapt. 4.3.2 and 5.4.). 

The well known dwelling at Gammställnäset, Raä 
89, was excavated in 1956, 1963 and 1969. The major 
part of the site has been excavated. The results indicate 
an occupation during the Late Neolithic/Bronze 



47 

Fig. 37. The River Umeälven 
watersystem southeast of Lake 
Överuman down to the Lake 
Stenselet where archaeological 
investigations have taken place 
and where lithic assemblages are 
registered. 

Fig. 38. The reconstructed Lai-
san vessel, an asbestos ware, 
from Raä 89, Lake Laisan. The 
height is 31 cm and the diameter 
at the rim is 35 cm. Photo: ATA. 

Age/Early Iron Age and additionally during the post-
medieval period. Of particular interest are fragments of 
asbestos ware reconstructed to form a complete ves
sel (fig. 38). The vessel was studied in detail and C 
dated (Linder 1966:114, 148). The datings imply 

Early Bronze Age, 3 170 ± 160 BP with a calibrated 
mean of 1 439 BC and a standard deviation between 1 
630-1 270 BC and 3 025 ± 80 BP with a calibrated 
mean 1 305 BC with a standard deviation between 1 
410-1 196 BC (table 30). These datings are compara-
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tively early when compared with other datings of 
asbestos ware. The rest of the archaeological material 
consists of large amounts of brecciated quartz debitage 
from the manufacturing of flaked stone tools. Flakes, 
often in concentrations, and tools occurred over the 
whole area. Further, later remains and fire-cracked 
stones were registered. One cooking pit and several 
hearths were also investigated (RKU 1956 part VI, 
RKU 1963). 

Obviously the site was occupied as a dwelling for at 
least part of the periods in question. Information on the 
other sites at Lake Laisan does not allow categoriza
tion. However, 3 of them can be characterized as 
uncertain dwellings. The lake has not been re-sur
veyed. 

Close to the inlet into Lake Laisan there are two 
solitary pit falls (Meschke 1977:103). At the end of the 
lake, a system of pit falls, comprising 24 pits, is situa
ted on a ridge surrounded by peat (Manker 1960:5). 
Also, 8-10 km to the east and northeast in the area of 
Lakes Oltoken and Biellojaure there are further pit fall 
systems. 

South of Lake Laisan is Lake Gäutan. Only 5 sites 
of Stone Age character are registered. A few artefacts, 
principally of brecciated quartz, were reported after 
the survey (Meschke 1977:11 Of, 114 ff, Forsberg 1985: 
10Iff). One of the sites, Raä 100, was excavated 
(Meschke 1977:115f). The results indicate a dwelling 
with at least one workshop (Forsberg 1985:164, table 
5.12.). The other sites are of uncertain character. The 
lake has not been re-surveyed. At one inlet into the 
lake there is a system of 9 pit falls (Manker 1960:108). 

Lake Ajaure is situated south and southeast of Lake 
Gäutan. When surveyed only 4 sites of Stone Age cha
racter were registered. A few artefacts were collected 
and reported. The pétrographie material mainly con
sists of quartz of which half was brecciated quartz 
(Meschke 1977:117ff). Because of the scarceness of 
material the sites cannot be characterized. The lake has 
not been re-surveyed. 

At Lakes Arevatnet and B le riken 2 sites with some 
flakes of brecciated quartz were registered (Meschke 
1977:125,134). The site T 121 was excavated in 1967 
(Forsberg 1985:287). It has been classified as a hunting 
station (Forsberg 1985:table 7.2) The high frequency 
of finished tools and the relatively low proportion of 
debitage of varied pétrographie materials makes this 
interpretation reasonable. 5 localities with a sum of 52 
pit falls are registered in the vicinity of the lakes 
(Meschke 1977:125ff). The lakes have not been re-
surveyed. 

South of Ajaure is Lake Gardiken running in a west-
east direction. The shores were surveyed in connection 
with the construction of hydroelectric power systems 
in the 1950s. The area was re-surveyed at low water in 

1982 (Holm 1983a). A total of 26 sites of Stone Age 
character were registered along the lake shores and at 
the outflow into the Gardikfors Rapids (Meschke 
1977:147, Holm 1983a:6). One of them, Raä 115, was 
excavated in 1957 (Meschke 1977:310, Forsberg 
1985:287). The predominance of brecciated quartz at 
the sites is not as clear as at the lakes to the northwest 
Also, it is more difficult to identify the sites as either 
dwelling sites or workshops; they are more heteroge
neous in character. Fire-cracked stones were registered 
at 4 of the sites mentioned earlier (Meschke 1977:152, 
Holm 1983a:6). Scrapers and debitage dominate the 
assemblages . The pétrographie material is a mixture of 
different types of quartz and white quartzite, with a 
certain dominance of brecciated quartz and with only a 
few other elements (Holm 1983a:8f, Forsberg 
1985:104). The sites close to and at the outlet into Gar
dikfors are dominated by debitage of brecciated quartz 
(Meschke 1977:15Iff, Holm 1983a:8f). 

The majority of sites are principally scattered along 
the north lake shore and concentrated at the inlet and 
outlet. There are certain difficulties of identifying the 
nature of the sites. Tentatively, the 4 sites with regis
tered fire-cracked stones and other items can be con
sidered as dwelling sites, while the others are uncer
tain. 

(The two Lakes Björkvattnet, northwest of Gardi
ken, were surveyed in 1956. Surprisingly, no sites of 
Stone Age character were registered. The lakes have 
not been re-surveyed). 

East of Gardiken is Lake Umnässjön. The sites of 
Stone Age character are scattered around the north
eastern end of the unregulated lake. In sum, 15 sites of 
Stone Age character were registered including those 
found during re-surveying (Meschke 1977:158, Holm 
1983a:6). One of these is over 1 400 m long and is 
divided into 3 sites. When excavated it proved to be 
rich in artefacts (Forsberg 1985:164). The collected 
artefacts from all sites consist predominantly of brec
ciated quartz. Of the 15 registered sites 10 can be con
sidered as dwelling sites , while the rest are uncertain. 

Southeast of Umnässjön is the northwest part of the 
c. 65 km long Lake Storuman. The sites of Stone Age 
character are mostly concentrated at the east end of the 
lake and along larger inlets from brooks and streams. 

A total of 39 sites of Stone Age character has been 
registered throughout the years (Meschke 1977:174, 
Holm 1982a: 17, Holm 1983a: 19, Loeffler 1982:4). 16 
of them can be seen as dwelling sites, at least 2 as 
workshops, while the rest have yielded too few finds to 
allow classification. The sites contain a mixture of 
pétrographie materials, such as different quartzites and 
quartz. So far, only 1 of them, Raä 75, which was 
excavated in 1955, proved to contain some brecciated 
quartz (Meschke 1977:176ff, Holm 1982a: 19ff, Holm 
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Fig. 39. Mould fragments for 
two bronze blades which were 
found together with 4 bifacial 
preforms in a cache at Lake Stor-
uman. The original length can be 
approximated to 15-16 cm. 
Photo: ATA. 

1982b, Loeffler 1983:20ff,36, Forsberg 1985:164). 
Of the several findspots, there are 2 of special inter

est. In the northwest part of the lake 3 fragmentary so-
called battle axes have been found. All information on 
the find circumstances is lacking. The axes, belonging 
to the Swedish-Norwegian Battle-Axe culture, repre
sent a foreign element in the region (Meschke 
1977:170). Some km further down the lake 2 fragmen
tary moulds for bronze blades were found together 
with 4 preforms for points of brecciated quartz (fig. 
39). Like the battle axes, the moulds are foreign 
elements in the region. They are of eastern origin in 
parallel with several axes of Ananjino type found in 
North Sweden (Bakka 1976:13). 

Comparatively speaking, there are few sites register
ed along the shores of Lake Storuman. Several reasons 
for this can be discussed. Firstly, this might be a pre
historic phenomenon; Lake Storuman was not attract
ive for the people. Secondly it might be a modern 
problem; all sites might not have been localized due to 
heavily eroded shores or due to unskilled investigators. 
It is remarkable that around all surveyed smaller lakes 
surrounding Lake Storuman sites of Stone Age charac
ter have been found (Holm 1982a:5). 

Some kilometres southeast of the outflow of Lake 
Storuman Lake Stenselet is to be found. This is the last 
separate lake described in this thesis. The lake was re-
surveyed in 1981. Of 29 sites registered as Stone Age 

itenselet 
R Juktàn 

Fig. 40. The River Umeälven 
watersystem further to southeast 
from Lake Stenselet with concen
trations of sites with brecciated 
quartz shown in table 6. 
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sites, 13 are considered as dwelling sites. The rest can 
not be classified or are registered as findspots (Mesch-
ke 1977:180ff, Holm 1982a) The pétrographie material 
at the sites is a mixture mostly of quartzites and quartz. 
At one of the dwelling sites, Raä 271, a workshop with 
brecciated quartz was registered. The debitage has 
been described as quartz, in reality it is brecciated 
quartz (Holm 1982a). Also, flakes of brecciated quartz 

are found at one other site in Stenselet, Raä 79, (Fors
berg 1985:104). 

In the following, all investigated lakes, brooks and 
streams from here downstream in the water system of 
the River Umeälven are jointly described. This compri
ses a distance of approximately 35 kilometres as the 
crows flies from Lake Stenselet southeastwards (fig. 
40). Of greatest interest is the confluence with the 

Table 6. The number of items of brecciated quartz registered at sites along the River 
Umeälven and its water system downstream from Lake Stenselet to the southeast. Both 
surveyed and excavated sites are included. The excavated sites are marked with an aste
risk. The approximate distance is in km from the outlet of Lake Överuman. 

Site Number of items Distance Reference 

ST 87* 37 134 Forsberg 1985:104 
ST 6 1 135 Meschke 1977:190 
ST 9 1 135 Meschke 1977:191 
ST 10 3 136 Meschke 1977:193 
ST 12 1 136 Meschke 1977:194 
ST 15 1 136 Meschke 1977:196 
ST 18* 6 136 Meschke 1977:198, 

Forsberg 1985:104 
ST 39 2 137 Meschke 1977:208 
ST 40 1 137 Meschke 1977:208 
ST 41 1 138 Meschke 1977:209 
ST 43 1 138 Meschke 1977:210 
ST 46 3 139 Meschke 1977:212 
ST 45* 267 139 Meschke 1977:212, 

Forsberg 1985:104 
ST 21 2 139 Meschke 1077:201 
ST 26 1 139 Meschke 1977:202 
ST 29 1 140 Meschke 1977:204 
ST 30 1 140 Meschke 1977:204 
ST 31 1 140 Meschke 1977:204 
ST 37 1 140 Meschke 1977:206 
ST 48* 1 140 Forsberg 1985:104 
ST 49* 1 140 Forsberg 1985:104 
ST 52* 228 140 Forsberg 1985:104 
ST 33 1 141 Meschke 1977:205 
ST 50 7 141 Meschke 1977:216 
ST 56* 6 142 Meschke 1977:218, 

Forsberg 1985:104 
LY 12* 21 143 Forsberg 1985:104 
LY 18* 3 143 Forsberg 1985:104 
LY 19* 7 143 Forsberg 1985:104 
LY 24 1 145 Meschke 1977:228 
LY 30* 7 146 Forsberg 1985:104 
LY 104* 5 165 Forsberg 1985:104 
LY 114 1 166 Meschke 1977:260 
LY 115* 16 166 Forsberg 1985:104 
LY 117 5 168 Forsberg 1985:104 
LY 60* 1 171 Forsberg 1985:104 
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Fig. 41. A graphic distribution of brecciated qu artz from test area I and II to northwest and southeast. At the distance of 
approximately 170 km is town Lycksele situated. Compare also table 6 and the most southeastern concentration of sites with 
brecciated quartz in fig. 40. The Rana fjord is situated at the distance of 25 km to northwest. Here the sites mentioned in chap
ter 3.2. registered by Gaustad are located. 

% 

„km km. 
50 100 50 150 170 

NW SE 

River Juktån. Here, in the region of Åskilje and some 
km downstream a large concentration of sites is regis
tered principally on promontories and islands. The 
sites at which brecciated quartz is registered are sum
marized in table 6. 

The concentration is found to be the largest along 
the river, located in the centre of the taiga zone, bet
ween the Atlantic and Bothnian coast. The richness of 
sites, their composition and character indicates an area 
with residential camps during the period 1 500 - 1 BC 
(Forsberg 1985:269). According to the results of inves
tigations which took place before 1969, the amount of 
brecciated quartz in the form of tools or debitage col
lected at these sites by field survey or excavation was 
relatively small (table 6). When excavated, Raä 45 and 
52 in Stensele parish produced large amounts of brec
ciated quartz (SHM 26497, Forsberg 1985:104). But 
Raä 52 is a site with a large heterogeneous assemblage, 

not dominated by brecciated quartz. At least Raä 45 
can be characterized as a workshop. From here and c. 
30 km downstream the river a few solitary items of 
brecciated quartz have been collected (table 6). 

In addition, the brecciated quartz is found outside 
the Rana-Tärna mountain region and the region of the 
River Umeälven. In the county of Ångermanland, in 
the region of the River Angermanälven, brecciated 
quartz flakes and tools were encountered in fairly large 
quantities at sites such as Nämforsen and Rå-inget I 
(Baudou 1977:74, 84). Additionally, various scattered 
points and other tools are also found in the Bothnian 
coastal region and in the interior of middle North 
Sweden (Baudou 1978:18, 1986:fig 14, SHM 16279-
16282,16345). The cache of points in Lövliden, Vilhel
mina, is of special interest. Here 21 points of brecci
ated quartz were found (Santesson 1935:12). The 
cache is much like the one in Överuman (Raä 68). 
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4. THE UTILIZATION OF LITHIC MATERIAL 

4.1. INTRODUCTION 

In approaches to the use of stone materials by prehisto
ric societies several aspects are self-evident. Modern 
archaeological literature concerning research into the 
manufacture of stone tools elucidates above all the 
technological aspects, with emphasis occasionally also 
being laid upon organizational and social aspects. The 
literature is also concerned with research in the field 
of experimental archaeology with emphasis on the 
production of replicas. 

This wide field of research embraces various ap
proaches and methods. Often, the studies are focussed 
on finds and replicas, but lately the social aspects 
connected with the manufacture of tools have also 
been regarded. Further, the classificatory aspects are 
considerable and have been of continual interest. 

In this chapter an analysis of a prehistoric assemb
lage is presented, regarding possible variations over 
time in the manufacturing process of flaked stone tools. 
The prehistoric material consists of a collection of 
debitage from Gressvatnet VI in the Rana-Tärna moun
tains (for a description of the site see chapt. 3.2.). A 
modern reference material is also analyzed using the 
same methods. This provides a statistical reference. 
The results from the analysis of the prehistoric material 
are discussed in technological and chronological terms. 
When changes in the manufacturing process are dis
cussed, they cannot be understood as exclusive events. 
To a great extent they reflect over-all or at least larger 
changes in society. A concept where changes in pro
curement and manufacture are seen as based on 
changes in social and/or economic structures is cred
ible. These aspects should be studied in more depth and 
further detailed studies made to increase information 
on and at the same time emphasize the complexity of 
the problem. This approach is beyond the scope of this 
study, but as it is an introduction, a hypothetical dis
cussion concerning the organizational and symbolic 
aspects is added at the end of this chapter, where con
ditions in the Rana-Tärna mountain region are included 
to a minor extent 

The analysis of possible variations in the manufac
ture of flaked stone tools is based on a theoretical 
model where the process of manufacture is regarded as 
a process of selection and ensuing reduction. Once the 
raw material had been selected, it was reduced by flak
ing in various steps. Thus selection and reduction are 

central and significant in the process. A classification 
of the material is part of the analysis. The theoretical 
model emanates partly from discussions of the experi
mental manufacture of replicas. These experiments are 
described and published by Muto (1971) and Callahan 
(1979). Additionally the wealth of literature in the field 
of lithic technology and process of manufacture is fun
damental for the construction of the model (see e.g. 
Collins 1975, Schiffer 1976, Ericson & Purdy 1984). 

4.1.1. Lithic applications 

Within the concept of "lithic technology" several 
studies have resulted in various constructions of 
models and hypotheses for the manufacturing process 
of flaked stone tools. Basic in these studies is the idea 
of manufacture as a process of reduction. An unworked 
piece of stone is reduced to intended size and ensuing 
completed into a tool, either in a process of core reduc
tion or reduction into preforms. 

Generally, stone tools are produced either by hard or 
soft techniques. Work in the hard technique is per
formed by a stone fabricator. In the soft technique, on 
the other hand, the fabricator is made of organic mate
rials, such as bone, antler or wood. The item is reduced 
either directly or indirectly with the fabricator. In 
direct percussion the fabricator strikes the piece of 
stone with a blow, no intermediary being used. In indi
rect percussion a punch is interposed between the piece 
of stone and the fabricator. Then, an anvil is often 
used. The item, denominated as the core, is struck on 
the platform by the fabricator and a conchoidal fracture 
is produced. During flaking a piece is detached from 
the core. This piece is denominated as a flake or resid
ual product. Basically, there are two methods of flak
ing. Firstly, there is the manufacture of core tools, 
where the primary interest lies in the core itself as a 
massive tool with a cutting edge. The flakes are essen
tially seen as debitage, and as such, not used. Second
ly, the core is regarded as a source of raw material 
from which flakes or blades are obtained. The flakes 
and blades are of primary interest. Suitable flakes or 
blades are either used directly or retouched. They can 
in different ways be parts of specialized and composite 
tools. (Bordaz 1970:16). 

All stone tool manufacture in all periods, prehistoric 
as well as modern, is centred on these basic principles 
of percussion. At all times, methods have been elabor
ated and become more sophisticated; today we call 
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them, for example, the unifacial, bifacial or freehand 
techniques, the bipolar and anvil technique, etc. For 
further details of flaking techniques I refer to the abun
dance of publications in the field, where the frequently 
occurring controlled experiments are also often 
described (mainly Muto 1971, Callahan 1979, Tixier et 
al 1980, Madsen 1986, Knutson 1988b). 

Within experimental archaeology modern stone 
artefacts are produced. In two published works, repli
cas of points are manufactured and compared with 
their prehistoric counterparts. The experiments and 
comparisons are documented by descriptions in words 
and published. Both knappers elaborate a model 
whereby manufacture proceeds in steps (Muto 1971, 
Callahan 1979). Callahan mainly analyzes points and 
preforms (1979), Muto also discusses the characteris
tics of flakes (1971). Both work exclusively with the 
bifacial technique. As is emphasized, the studies have 
"methodological and theoretical relevance beyond the 
empirical contributions described here" (Callahan 
1979:2) and the collections are representative for a lar
ger material (Muto 1971:84). 

The debitage material can also be studied and dis
cussed from a more theoretical point of view. Indepen
dent of practical experiments, the issues can be ap
proached by discussing specific problems resulting in 
variables relevant to each individual study. These va
riables are subsequently tested. The variables are inclu
ded in an established classification system. Several 
possibilities for testing various dimensions in a debita
ge assemblage have been obtained. The application of 
various statistical analyses can test different problems 
concerning technique, variation of style and form, 
function, etc. These aspects can be deduced from dif
ferent variations in the social system (Schiffer 
1976:92ff). 

Archaeologists have used statistics in various con
texts to classify and analyze flaked stone assemblages. 
The purpose of a classification can be functional, con
cerning the function of the tools, or technological, con
cerning the production of the tools. All Anglo-Ameri
can archaeologists working with problems of lithic 
technology presume that the manufacturing process 
proceeds through different steps and often present the 
process in a theoretical model (e.g. White 1963, New
comer 1972, Collins 1975, Sheets 1975, Schiffer 1976, 
Singer & Ericson 1977, Stahle & Dunn 1982, Leach 
1984, Bamforth 1990). 

The analysis of lithic assemblages can be based on 
other concepts. During recent years the cognitive 
method has been advocated (Young & Bonnichsen 
1984). The general processes behind the variations are 
important. They are best studied by understanding the 
processes at work and comparing the results with akin 
studies in various contexts. The processes at work must 

be studied in concrete situations rather than in analytic 
constructions approached by statistics (1984:6f). 

The aim of this study is firstly to analyze a lithic 
assemblage in terms of manufacture and secondly to 
find a strategy to classify large assemblages. Both 
approaches are best carried out by testing various vari
ables statistically, that is, the traditional archaeological 
way. This is the least time-consuming and most effi
cient approach when working with the large assembla
ges which are often found in the interior of central and 
north Scandinavia. 

The prerequisites for analyzing problems and con
structing theoretical models which can be tested on the 
existing prehistoric record are good in the cases of cen
tral and north Scandinavian assemblages. Thus various 
problems can be studied and the results interpreted. 
Concerning prehistoric stone technology, studies of the 
manufacturing process should be fruitful and they 
should allow interpretation. In this thesis one interpre
tation of the variations in the manufacturing process is 
presented. The interpretation can be extended to in
clude the wider contexts of interpretation of prehistoric 
society and its development. 

4.1.2. Classificatory aspects 

A classification system is necessary when working 
with archaeological assemblages which, because of the 
great numbers involved, are often difficult to analyze. 
The approach should not only be descriptive but when 
established also applicable to analyses of overarching 
problems. The variables should be applied and selected 
on the basis of those problems being studied. The more 
detailed they are, the greater amount of data is acquir
ed. However, the amount of detail is no guarantee for 
an optimal result. Effort should be devoted to the 
selection of the variables that are relevant and essential 
for the solution of each individual problem. In this 
study non-metric variables are also involved. Metric 
together with non-metric variables provide further 
information about manufacture. This implies the 
necessity of adopting alternative approaches to the sys-
tematization of the large amounts of debitage stored in 
museums and being continually registered and collect
ed at excavations. This further information in its turn 
can be interpreted in terms of changes in procurement 
and manufacture. 

Classification systems for stone tools constructed in 
Scandinavia most often concern the tools, cores and 
blades and less often the debitage. However, some 
systems also concern flakes (e.g. Helskog et al 1976, 
Baudou 1978a). 

As mentioned earlier, in central and north Scandina
vian debitage assemblages are often considerable, con
sisting principally of flakes. Hitherto they have been 
stored without being further studied. The problem of 
these materials arose in the EN project (Baudou 
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1966:72). In order to acquire a general understanding 
and see possible changes in the materials, they were 
identified petrographically (Åhman 1967:8ff) and clas
sified metrically (Baudou 1978a:8ff). Tools, cores and 
flakes were categorized according to size. A flake is 
defined as having "one side formed by a single blow 
('the bulbar surface'). This side is as large as the 
flake's greatest dimension. The term 'greatest dimen
sion' refers to the largest possible fracture surface 
which can arise at a cut through the stone parallel with 
the said fracture surface" (Baudou 1978a:9). The flak
es were grouped according to the ratio between length, 
width and thickness into various categories of blades, 
flakes and splinters (Baudou 1978a:9f). In the main, 
the classification system distinguished between thick 
and thin flakes and identified flakes produced by the 
bifacial technique, that is the B7c category. The classi
fication system is described by Baudou (1978a:9f) and 
by Forsberg (1988:71). This classification has been 
applied to assemblages from sites of Stone Age charac
ter in central and north Sweden (see e.g. Meschke 
1977, Forsberg 1975). 

If the aim is to analyze manufacturing techniques 
and possible changes, the EN classification is less 
effective. If only the chronological aspect of North 
Sweden is of interest it can be appropriate, maybe with 
simplifications in the partly too detailed system. 
However, when information about the complete pro
cess of manufacture is desired, then metric variables 
alone are insufficient. 

4.2. METHOD, PROBLEM AND A 
THEORETICAL MODEL 

Several studies, analyses and experiments described 
earlier in chapter 4 were conducted in circumstances 
different from the conditions in central and north 
Scandinavia. Relatively small assemblages were ana
lyzed, while those of Stone Age character present in 
central and north Scandinavia are large, often with 
thousands of flakes and hundreds of tools. 

It is often imperative to analyze the central and 
north Scandinavian assemblages statistically if t hey are 
to be understood and in order to establish a general 
overview. Moreover, it is possible that the debitage 
derives from techniques used in the same or akin cul
tures and periods. In the same way, it is possible that 
artefacts from different cultures and periods were 
manufactured by similar techniques. This, which may 
have been seen as the insoluble problem of mixed 
sites, has been apparent for some decades. However, 
when more detailed studies have been made and empi
rical knowledge of the respective periods is improved, 
the question is less problematic, as this study will 
hopefully show. Tendencies towards a pattern, with 
relatively small, uniform assemblages of Mesolithic 

character separated from the younger assemblages 
which tend to be larger, are discernible in the archaeo
logical record of North Sweden (Forsberg nd.). 

The analyzed assemblage in my study is large, there 
are up to tens of thousands of flakes. The material and 
flake morphology of each site described in the Rana-
Tärna mountain region are alike. Thanks to the fact 
that the material can be analyzed statistically and the 
results seen in general terms, the method can be app
lied to archaeological material in a wider region. The 
purpose is to find a method of approaching an assem
blage that is impossible to analyze due to its volume, to 
"read" data in a prehistoric assemblage. The large 
quantity also allows statistical changes to be observed 
and these can be interpreted with help of the theoretical 
model. 

My approach is more theoretical in the sense that it 
is based on a concept where the prehistoric material 
exists and poses several problems that should be 
solved. The results of practical experiments serve as 
reference material corroborating the interpretations of 
the results of statistical operations. The solution of the 
problems can be approached by keeping in mind the 
general sets of technological attributes established by 
modern knappers, here mainly Callahan (1979), Mad-
sen (1986) and Muto (1971). The material is not seen 
as inductively determining for the problems and 
method. However, it can be discussed whether it has 
been determining as a practical consequence of the 
time-consuming learning of a complicated technique 
and ensuing analysis of various technical details in the 
prehistoric material, for example the 12 flaking tech
niques practised by Madsen (1986). Further, the re
search goals do not aim at analyzing technical details 
in order to recover a cognitive process. 

A method whereby various variables are tested by 
descriptive and, to a certain extent, inductive statistics 
should be applied when the emphasis is on finding 
possible technical and temporal variations in debitage 
from the manufacture of flaked stone tools. The aim is 
to establish various variables of interest in the analysis 
of possible technical changes. The variables are such 
that inferences from large archaeological assemblages 
can be drawn. Thus there is no intention to study ethnic 
or cultural differences or even individual variations. 

A theoretical reference material including literary 
descriptions of points and flakes is available thanks to 
the earlier described practical experiments with en
suing analyses. In my study parts of the published 
results from this complementary reference material are 
of significance. In the construction of the theoretical 
model of stone tool manufacture another step is includ
ed. This step of raw material selection is relevant to the 
solution of the problems involved in the manufacturing 
process. 
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Further steps in the process of manufacture, relevant 
to the solution of problems when constructing the theo
retical model, are also included. 

Based on the EN classification of flakes, with iden
tifiable flakes derived from Bronze Age and Early Iron 
Age techniques, together with my own empirical 
observations of significant differences in debitage 
material, the following question was formulated: 
Does the manufacture of flaked stone tools 
change over time? 

If the manufacturing techniques of flaked stone tools 
do change over time, this should be discernible in the 
debitage material from the various steps of the manu
facturing process. By studying germane metric and 
non-metric variables and attributes on flakes, it should 
be possible to establish the different technologies and 
various steps in the manufacturing process. In the 
analysis a number of variables is selected for recording 
on a sample of flakes. These variables are significant 
when studying possible changes in the manufacturing 
process and they can be recorded throughout the entire 
process independent of variation in cultural and indivi
dual factors. 

The study of an archaeological assemblage is cen
tral. The selection of variables is partly based on sol
utions of problems discussed in topical literature in the 
field and partly on criteria established during practical 
controlled experiments. Thus a combination of more 
theoretical discussions and results of practical experi
ments ends in the variables considered as relevant. 

These variables are analyzed statistically and then 
interpreted in manufacturing terms. A number of vari
ables can be considered valuable. In this study, only 
those regarded as relevant for the issue are studied. 
Others are discussed by e.g. Knutsson (1988b:38f). 
The debitage from stone tool manufacture is best class
ified according to its technical attributes rather than in 
metrical terms. However, both procedures are necess
ary. 

When archaeological data are depicted graphically, 
in many cases a normally distributed population does 
not result. Another significant problem in archaeology 
is that we are probably working with subpopulations. 
From these we sample data for statistical operations. 
These pitfalls should be observed and taken into consi
deration. Associated with this problem, there are cer
tain restrictions when using descriptive statistics on 
archeological materials. Mostly, the mean is the 
measure of location in archaeological analyses. But 
the mean and the ensuing t-test require a normal distri
bution of the data. Furthermore, if statistical tests are to 
be used, the variance must be the same for all the test
ed variables (Siegel & Castellan 1988:20). If, on the 
other hand, a nonparametric statistical model is ap
plied, the commonly used statistical tests are less 

powerful and inappropriate. In this case, other measu
res of location and tests of broader generality must be 
used on the data. The median, for example, has the 
advantage of being unaffected by any skewness in 
distribution, whereas the mean is affected by even 
single aberrant observations. The median is a better 
descriptive measure, although somewhat blunted, and 
statistical techniques based on it are more suitable 
when there is some degree of skewness in distributions 
(Colton 1974:29f). In this analysis the median is cal
culated as a measure of location and thereafter used for 
comparison. As a nonparametric test design chosen for 
the data, the Kruskal-Wallis statistical test has advanta
ges and should be used. 

The Kriiskal-Wallis one-way analysis of variance by 
ranks is an extremely useful test for deciding whether k 
independent samples are from differ ent populations. Sam
ple values almost invariably differ somewhat, and the 
question is whether the differences among the samples 
signify genuine population differences or whether they 
represent merely the kind of variations that are to be 
expected among random samples from the same popula
tion.The Kruskal- Wallis technique tests the null hypothe
sis that the k samples come from the same population or 
from identical populations with the same median. 

(Siegel & Castellan 1988:206) 

In summary, it is proposed that it is important to find 
methods for analyzing large debitage assemblages 
from the prehistoric manufacture of stone tools. These 
methods should be more academic (non-practical) and 
applicable by archaeologists, not trained in flaking, as 
an alternative to those applied by knappers. 

The results of this study are compared with the 
results of a corresponding analysis conducted on a 
reference material produced by Harm Paulsen. The 
value and usefulness of experimentation has lately 
been stressed by Amick et al. Comparison of archaeo
logical and experimental data can improve the under
standing of the archaeological record. Experimentation 
should be directed by archaeological problems 
(1989:1). Akin conditions guided the experiments 
when the reference material was produced in 1984 (the 
experiments and results are presented in chapt. 4.5). 
Within the interaction of the comparison of archaeo
logical and experimental data, experimental research 
becomes most useful to archaeological interpretation 
(Amick et al 1989:1). In this study the results by the 
experimentation support the validity of the interpreta
tion of the prehistoric assemblage. 

In this context a twofolded pitfall can be discussed. 
There are differences that must be noted and taken into 
consideration when interpreting archaeological 
assemblages in technological terms formulated by 
modern knappers. Firstly, it is difficult to acquire an 
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overview of the modern as well as the prehistoric 
reduction process because it is complex and therefore 
more or less difficult to understand. All later descrip
tions and analyses are simplifications of early human 
strategies and a very specialized technique. Secondly, 
in modern controlled and documented experiments all 
steps result from a conscious methodological thought 
by the knapper and probable problems are actively 
registered to allow them to be used scientifically. Prob
ably, the prehistoric knapper had other problems in 
mind. One must be aware of these differences between 
the modern and prehistoric processes when interpreting 
the results. By documenting the controlled steps in the 
experiments and registering the corresponding variab
les on the debitage, the described pitfalls are reduced. 

Archaeological assemblages of stone artefacts con
sist of finished tools, flakes, cores and unbroken or 
fragmentary preforms from various steps in the manu
facturing process. Flakes, fragmentary preforms and 
preforms with step fractures are treated as debitage. In 
this study a flake assemblage is analyzed. Cores and 
unbroken preforms without severe step fractures are 
seen as partly and/or unused material. Finished tools 
can, depending on the degree of utilization, be classifi
ed as exhausted, lost or unused artefacts. These catego
ries of debitage, preforms and finished tools are consi
dered as artefacts and stone assemblages. The flakes 
can be divided into reduction flakes, removed in 
primary flaking and initial preparing, thinning flakes 
from secondary flaking and finally platform and 
preparing flakes produced in primary as well as secon
dary flaking. 

Manufacture is seen as a reduction process where 
manufacture is presumed to go through different steps, 
from the selection of raw material to the finished tool 
and the use of this tool. The debitage to be analyzed 
consists of flakes from the site of Gressvatnet VI. The 
analysis of the flake material is based on different steps 
of manufacture in the theoretical model where each 
step reflects various phases in the actual manufacture. 

In clarification, it must be stressed that this study 
does not include techniques such as the bipolar, polish
ing or grinding. 

The theoretical model does not include details of 
specific operations of flaking in each step. Among 
models presented in literature several consider techni
cal details such as "removal of prepared ridges ... reju
venating of platforms" (Leach 1984:110). A general 
model, such as the one described in this case, is appli
cable to chronologically and regionally diverse mate
rials which is an advantage as far as the classification 
of large debitage assemblages is concerned. Then 
possibilities for diachronic studies exist. The more 
subtle details of knapping in various specific methods 
can, if required, be included within each separate step 

of this model and, if necessary, they can be studied in 
detail. 

Here it is important to emphasize the fact that the 
model is constructed in an archaeological context; the 
prehistoric situation of manufacturing was probably a 
continuous process where the knapper did not deliber
ately work stepwise. However, the archaeological 
situation requires an analytical model, emanating from 
various steps of manufacture, in order to acquire a 
clear picture of various debitage assemblages and to 
accommodate the use of various statistical operations. 
Also, the possible spatial dispersal of the various steps 
in the process can be established. The manufacturing 
process should as far as possible be understood as a 
continuous process and therefore I prefer to use the 
concept "step" instead of "stage". The term "stage" is 
used by e.g. Callahan (1979). 

In summary, the model can be described as repre
senting a process of 5 steps from the selection of raw 
material and ensuing primary and secondary flaking to 
the completion of the tool by end preparing. In the last 
level the tool is finished and ready for use. The com
pleted tool can be re-used after being resharpened. 
From the various steps there are outflows of discarded 
materials in the form of cores, flakes, blades, fragmen
tary or whole preforms and splinters. The flakes in
cluded in these outflows are comprised in the ensuing 
analysis. 
The 5 levels of the model, representing the steps in the 
manufacturing process, are described as follows (fig. 
42): 

Level 1 Selection of raw material 

This level is the initial step in the manufacturing pro
cess. It comprises aspects such as the selection of raw 
material, its availability and also qualities decisive for 
the choice. This step in the manufacture includes 
various elements of choice and decision which have a 
conclusive effect on subsequent work. 

The concept of raw material refers to a broad cate
gory of pétrographie materials available for flaking. 
The pétrographie materials occurring in central and 
north Scandinavia consist of minerals and sedimentary 
rocks, predominantly quartz, quartzite, hälleflint and 
slate. Additionally locally available resources were 
utilized in prehistory. For example, in upper Dalecarlia 
a number of local rocks, mainly volcanic, were used 
(Lannerbro 1976:29). Also in other regions local 
occurrences were utilized during stone-using periods. 

Whether it is possible to use a raw material depends 
on where it occurs and how accessible it is. It can 
occur as rocks either in veins or as nodules in layers or 
galleries in the bedrock (Hamilton et al 1977:130, 
204). Also, it is found as glacial material in moraines 
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or as eratics of various sizes from blocks down to cob
bles or pebbles. 

Procurement methods vary according to the availa
bility of the materials. If they occur as veins in the 
bedrock, the surface is exposed and the raw material is 
quarried. Acquisition methods in a quarry have prob
ably varied. Two methods are conceivable; one possi
bility is to obtain the raw material by the use of pointed 
tools and the other is to heat the bedrock by fire to 
make the surface crack (compare Broadbent 
1979:100ff). Fire is also used by Australian aborigines 
as a method of cracking blocks utilized as raw material 
(Binford & O'Connell 1984:418). From a quarry 
chunks are obtained, which are worked into cores or 
preforms, with flakes and splinters as by-products. The 
latter are rejected and regarded as discarded material in 
the model. 

When the raw material occurs in galleries, it has to 
be mined. For example, flint occurs as nodules in 
chalk. Prehistoric mining is registered in most parts of 
Europe and also in Central Asia (Smolla 1987:128). In 
Sweden this type of raw material source occurs in Sca
nia, where large numbers of mine shafts have been 
registered and excavated (Olausson et al 1980, Rude-
beck 1987). When raw material is mined, nodules are 
obtained and when these are divided, flakes and splin
ters are discarded. 

Where the material is eroded and later glacially 
transported and deposited in moraines, boulder fields, 
streams or rivers, it occurs as loose-laying blocks or 
boulders available for direct access. These sites, at 
which material can be easily collected, have been 
denominated as collecting stations (Binford & Quimby 
1963:278). Here the term collecting site is found more 
appropriate. The material at these collecting sites is 

Fig. 42. Theoretical model re
presenting the 5 steps in the pro
cess of flaked stone tool manu
facture from the procurement to 
the finished tool. 

heterogeneous in size, ranging from blocks, boulders 
over cobbles to pebbles. It is often water-rolled. De
pending on the size, these pieces can be utilized as raw 
material without preparation or after division into two 
or several blanks or flakes (Callahan 1979:41). After 
being divided, the pieces are manufactured into cores, 
blanks, flakes and splinters regarded as being workable 
or debitage, the latter being discarded. 

The sites where raw material occurs and is accessi
ble are of three kinds: quarry, mine or collecting site 

Quarry Mine Collecting site 

chunk nodule block, boulder 
cobble, pebble 

The quality of the raw material must satisfy certain 
demands on the part of the manufacturer. Several cri
teria may be of importance when stone material is flak
ed. In a prehistoric context the hardness, the break-
ability,, the homogeneity and also the adequate size and 
form were probably decisive when raw material was 
selected (Bordaz 1970:9, Muto 1971:53). The harder, 
the more breakable and the more homogeneous a lithic 
material was, the more attractive it is likely to have 
been. If, in addition, the size and form were suitable, 
optimal conditions were available. 

Crabtree argues that the necessary properties for 
ideal lithic materials are texture, elasticity and flexibili
ty. The first concern when choosing "working material 
is quality of texture and this is governed by the fine
ness or coarseness of the microcrystalline structure of 
the material Also, the manufacturer will assess the 
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homogeneity of the material. The texture can range 
from very vitreous to more granular rocks, "... and per
haps most important, the amount of resistance to the 
necessary force required for detaching a flake". The 
material must be "relatively free of flaws, cracks, 
inclusions, cleavage planes and grains in order to with
stand the proper amount of shock and force necessary 
to detach a flake of a predetermined dimension". When 
these criteria are found in the material, the knapper 
may also remove a flake to examine the raw material 
further. If the material is found to be "free of crystal 
pockets, foreign deposits and shows the right lustre", 
the knapper has found a suitable material (Crabtree 
1967:8f). 

Crabtree gives the only description, I have so far 
come across, of petrological materials from an ar
chaeologist's and knapper's point of view. This also 
includes breccias. The workability of breccias will 
depend on what materials they are composed of and 
the "quality of their bonding agent". Predominantly, it 
must be quartz. If the breccias and their bonding agent 
have the same degree of homogeneity and texture, then 
they are ideally suited for tool-making (Crabtree 
1967:11). During the experiments described in chapter 
4.5 it became obvious that the brecciated quartz used 
in the Rana-Tärna mountain region was of excellent 
quality, once the problems had been overcome (Paul
sen pers. comm.). 

The reflections of both Crabtree and Muto on the 
properties of lithic raw material are based upon long 
practical experience. Apparently the above stipulated 
criteria were also valid in a prehistoric context. 

Recently, a method which evaluates changes in the 
selection of raw material over time is presented (Bam-
forth 1990). The quality of the raw material is evalua
ted by registering different flaws. Also, shape, size and 
density are registered and a chemical analysis is made 
(1990:80f). 

Level 2 Primary flaking 

This level in the manufacturing process is the step 
whereby the raw material in unworked form such as 
boulder, cobble, nodule or chunk is modified into 
workable pieces such as blanks or cores. In the follow
ing level it is further reduced. Larger pieces are divid
ed into two or several parts, so-called multiple blanks, 
before being primarily flaked. These are decorticated 
and platform angles are created (Callahan 1979:41). 
Within this level the initial reduction occurs, whereby 
the blank or core is produced (White 1963:5, Collins 
1975:21, Callahan 1979:1 Of). T he end product of this 
level is a core for the production of flakes or blades or 
a blank to be subsequently flaked to a preform. 

For the sake of workability the cortex must be 

removed from the boulder, nodule or chunk. The cor
tex flakes are of two kinds (White 1963:5); 

a/ primary decortication flakes 
b/ secondary decortication flakes 

On the primary cortex flakes the complete dorsal 
surface is covered by cortex while on the secondary 
cortex flakes the dorsal surface is partly covered by 
cortex. The purpose of the decortication is to remove 
the rough surface (cortex) and to make the stone work
able before the next step. The first flake is usually 
struck from a natural irregularity, such as a corner or a 
bulge (Muto 1971:57). A hard hammer is necessary. 
The resultant cleavege surface is the platform for the 
ensuing flaking. There is very little or no platform pre
paration in this step (Muto 1971:63). A similar classifi
cation of cortex flakes has been registered elsewhere 
(Bamforth 1990:88f) 

Struck with a hard hammer, the flakes show the fol
lowing attributes; 

1/ "contact area moderately to heavily crushed, de
pending on shape of hard hammer and velocity of 
the blow" 

2/ salient and accuminate bulb of force 
3/ ripple marks 

These are the attributes "generally associated with 
the successful removal of primary and secondary 
decortication flakes". Mistakes often occur but can 
easily be corrected (Muto 1971:58). Together with the 
presence of cortex these attributes on flakes mean that 
they are unmistakably derived from primary flaking. 

There are two outflows from this level: 

a/ cores and blanks for further reduction and/or thin
ning. 

b/ discarded cores, blanks and flakes. 
Probably the second outflow is minimal and of less 

importance because blanks and cores in this level are 
of such size and form that steps, including hinges, can 
be eliminated and the item easily reworked. Only the 
unworkable ones are discernible. The flakes can be of 
four kinds; 

1) primary decortication flake. 

2) secondary decortication flake 
3) flakes without cortex 
4) splitter,waste. 

The products of this level are cores or blanks. The 
work piece has been decorticated and prepared for the 
thinning phase. When the working of the cores or 
blanks is found to be satisfactory, secondary flaking 
begins. 

Cores and blanks from level 2 can be transported 
out of the area and the region, to be subsequently 
worked elsewhere or exchanged. 
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Level 3 Secondary flaking 

In this level secondary flaking takes the form of the 
thinning of blanks into preforms and the removal of 
flakes and blades from various types of cores. The 
flakes in this level are either discarded or further work
ed into tools. The preforms are discarded if found un
workable or broken. 

The purpose of this step is to reduce, i.e. thin, the 
blank into "approximate section and cross-section" or 
to obtain flakes or blades from a core for further modi
fication into a tool. This must be done without re
ducing the overall dimensions of the blank (Muto 
1971:69). 

There are four outflow products from this level: 

a/ flakes for further end preparing 
b/ blades for further end preparing 
c/ preforms for further end preparing 
d/ discarded cores, preforms and flakes. 

Additionally, the work of this level results in splin
ters. In the manufacture of points the intended preform 
is not always completed. Any irreparable mistake 
results in discarded preforms. Further, when exhausted, 
the cores are discarded. The outflow from this level is 
often large in volume, when preforms of points are 
produced. This work-intensive level produces large 
amounts of debitage. 

The size of the flake is related to the strength of the 
platform and the blow. After primary flaking the edge 
of the platform must be prepared in the ensuing thinn
ing. On an unprepared platform a steeper blow produ
ces steps on the flakes. From a bevelled platform a 
longer, flatter flake is obtained (Muto 1971:63ff). 
From an unprepared platform steeper blows produce 
stepped flakes, but from a bevelled platform the same 
blow produces longer, flatter flakes. 

Blades and three kinds of flakes are produced in 
secondary flaking (Muto 1971:68); 

1) platform-bevelling flakes 
2) platform-strengthening flakes 
3) thinning flakes 
4) blades 

Depending on which type of fabricator is used the 
flakes and blades have distinct, diagnostic attributes 
(Muto 1971:68f); 

1/ bevelling flakes; if they are worked with hammer-
stones, the flakes are characterized by steepness and 
crushed proximal ends. If they are worked with an 
abrading stone, the character of the flakes is identical 
to the character of those produced by pressure. Bevell
ing flakes occasionally have lips and diminutive plat
form remnants, if any are left. The removed flakes 
usually terminate in feather or monotomic ends. 

2/ strengthening flakes; they remove the spurs or over
hang and strengthen and shape the platform. They are 
indistinguishable from bevelling flakes because they 
are detached by the same technique. 

3 and 4/ thinning flakes and blades exhibit platform 
remnants, platform preparation, direction of force and 
bulb of percussion at the proximal end, while distally 
they exhibit feather-like or blunted terminations. In 
case of failure the ends terminate in step fractures. On 
the dorsal face scars are seen as impressions from pre
vious flakes or blades. Also, before the preform is 
satisfactorily completed, edge morphology and outline 
must be taken into consideration (c.f. Muto 1971:70ff). 

The production of point preforms requires the maxi
mum amount of material to be removed from the cross-
section of the blank at the same time as the overall 
ratio of length to width remains constant. When produ
cing flakes or blades for ensuing end preparation it is 
most economical to produce an optimum number of 
prime quality. These ideal conditions are not always 
present but desirable. 

The product of this level is termed a preform. It has 
been reduced from a blank or core into a preform. 
Most flakes found at prehistoric workshops and dwell
ing sites originate from this step in the process. The 
size and shape of the intended tool are clearly seen 
when the preform has been prepared for the end pre
paration. 

The products of level 3 can be transported out of the 
region, to be finally worked or exchanged elsewhere. 

Level 4 End preparing 

This level is the last step in the manufacturing process. 
The preform has to be further modified and the knap
per finally prepares the tool before it is taken into use. 
Otherwise the preform is of no use or ineffective. The 
preform from step 3 originated from a blank or 
flake/blade. Here in this level end preparation can 
include edge retouching by pressure, notching, stemm
ing and polishing. If necessary hafting mechanisms can 
also be produced. 

There are two outflow products from this level: 

a/ the finished tool for use 
b/ discarded preforms and flakes. 

This is the crucial step in the manufacturing process 
when the product is finished. Several operations, such 
as base preparation on points, easily cause broken pre
forms (Paulsen pers. comm.). There is reason to be
lieve that a certain number of broken preforms were 
discarded. 

The flakes produced in this level are edge prepar
ation flakes and splinters. 

Also, dust from polishing can be termed discarded 
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material. This is hardly found in an archaeological con
text. 

Level 5 Finished tool 

This level is not actually part of the manufacturing pro
cess. This is the level where the product of the craft is 
completed. The outflow is the tool. Here no flakes or 
other outflow is found. The finished tool can be used in 
work, hunting, trade, as a gift or ceremonial imple
ment. When worn out or broken it can be re-sharpened 
and used again. 

In an archaeological context finished tools are regis
tered as stray finds and to a lesser extent they are found 
at workshops, if they are ever found at all. 

This theoretical model should be seen as a process, 
with the different steps proceeding continuously. Pre
historic manufacture was probably a continuum. The
oretically speaking, all steps and operations may not 
always have been part of the manufacture process. If 
seen as a continuum and as a human process, it cannot 
be excluded that one or several steps and operations 
were omitted. As mentioned earlier, the prehistoric 
process can be conceptualized as proceeding in these 
steps, which are essential for the analysis and interpre
tation, but are not necessarily a prehistoric reality. 

4.2.1. Variables 

These variables are central and of significance for the 
analysis of debitage and for the interpretation of the 
prehistoric manufacture of flaked stone tools. 

b 

Distal end Ventral face 

Fig. 43. Principle attributes on a flake described in the text. 
a= platform remnant, b= lip; c= point of contact; d= bulb of 
percussion; e= fissures; f= eraillure scar. 

The flakes of brecciated quartz sampled for this 
study exhibit, as quartzite flakes in general in central 
and north Sweden, akin characteristics to flakes of 
flint. Some of the variables are selected with the tech
nological criteria usual in flint knapping in mind. 
Others are selected from the general knowledge of 
technology and technological criteria described by 
knappers and archaeologists. The following variables 
are measured or registered on each sampled flake: 

1. Flake type. The flakes are registered as: a) plat
form remnant flakes, b) non-platform remnant flak
es, c) others. On a platform remnant flake the plat
form remnant can easily be seen and measured at 
the proximal end of the flake. The term "others" 
refers to the waste material that has no face as large 
as the greatest dimension. These flakes are too few 
in number to be taken into account in the statistical 
operations. 

2. Flake width. The width is measured in mm at the 
greatest width, perpendicular to the length. 

3. Flake thickness. The thickness is measured in 
mm at the thickest point below the bulb of per
cussion. 

4. Cortex flake. The outer often rough and bruised 
surface of the block, boulder or nodule is termed 
cortex. The flakes are registered as; a) primary cor
tex flakes, b) secondary cortex flakes, c) non-cortex 
flakes. Primary cortex flakes are those first de
tached, covered with cortex, except on one face. 
Secondary cortex flakes have cortex on one part or 
more of the faces, except on one face. Non-cortex 
flakes are those exhibiting no cortex at all. 

5. Platform remnant length. The length is measured 
in mm at the longest direction. 

6. Platform remnant width. The width is measured 
in mm at the bulb or point of percussion perpen
dicular to the length. 

7. Lip. When present, the lip occurs at the proximal 

end, immediately below the platform remnant. It is 
registered either as present or absent. 

8. Platform remnant morphology The shape and 
size of the platform remnant varies. It is registered 
as lens-shaped, semi-lens shaped, triangular, rec
tangular, elongated or S-shaped (fig. 44). 

9. End shape. When observable on an unbroken 
flake the end shape of the distal end varies. It is 
registered either as feather-like or blunted. In other 
cases is it broken. In the analysis of different tech
niques the end shape is essential as an indicator 
(fig. 45). 
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Also, attention has been paid to colour. It has not 
been included in the statistical operations because 
shades of colour are indistinct and less possible to 
register as variables. Nevertheless, shades of colour 
conceal much information when testing step 1 in the 
manufacturing process. This attribute cannot be 
ignored in this study. The discussion in chapter 4.8 
elucidates the possible value of this attribute. The 
weight of the debitage has in various connections been 
discussed as a factor of some importance. In this thesis 
the average weight is recorded. 

The length of the flake is not considered in this con
text. Often, in the archaeological record flakes are 
broken during flaking or by post-depositional proces
ses, and therefore this variable is of less value in an 
analysis of the manufacturing process. From the 
beginning, attention was not paid to the angle of the 
bulb. This variable has been measured and discussed in 
various contexts (e.g. Bjerck 1986). Often it is dis
cussed in connections where detailed technological 
aspects of blades are studied. The aim of this study 
is not to analyze such details and accordingly, this 
variable is not found essential here. 

Fig. 44. Various shapes of platform remnant morphology. 
a= lens-shaped; b= semi-lens-shaped; c= triangular; d= rec
tangular; e= S-shaped; f= elongated. 

Fig. 45. The two categories of flake end-
shape. a= blunt end-shape; b= feather-like 
end-shape. 

4.2.2. Definition of attributes 

A definition of the concepts and basic attributes usu
ally referred to in the field of lithics is motivated 
because the terminology is often inadequate. Distinct 
definitions can also be motivated because the technical 
attributes are often significant in analyses of debitage. 
The following definitions are compiled mainly from 
Muto (1971), but also Baudou (1978a) and Madsen 
(1986). Each attribute defined is depicted in fig. 43. 

Flake 
has one face formed by a single blow - i.e. the ven
tral surface. This is as large as the greatest dimen
sion of the flake. 

Greatest dimension 
refers to the largest possible fracture surface which 
can arise at a cut through the stone parallel with the 
said fracture surface. 

Ventral face 
is the face which was last detached from the object. 
One or several of the following attributes are found: 
bulb of percussion, eraillure scar, fissures or com
pression rings. The ventral face is opposite the dor
sal face. 

Dorsal face 

is the face of the flake which is "outside" when 
being detached. It can exhibit cortex on parts of the 
face and/or scars from previously detached flakes. 
The dorsal face is opposite the ventral face. 

Proximal end 
is the end of the flake struck by the blow. It may 
exhibit a point of contact or platform remnant. 
When bulb of percussion and eraillure scars are 
present, they are found at the proximal end. 

Distal end 
is opposite the proximal end of the flake. It is the 
part of the flake farthest from the point of contact 
or platform remnant. The termination of the distal 
end can be feather-like or blunted when it is not 
fractured in a step or hinge fracture. 

Point of contact 
is the point at the proximal end struck by the blow 
or pressure. When a platform remnant is present the 
point of contact is situated on it. Crossed marks 
and/or fissures emanate radially from this point. 

Platform remnant 
is the flat surface at the proximal end of the flake 
which comprises the remains of the core platform. 
The blow or pressure is directed at this surface 
when a flake or blade is detached. 
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Bulb of percussion 
occurs immediately beneath the point of contact on 
the platform remnant at the proximal end of the 
flake. The bulb of percussion is positive (convex) 
on the ventral face and the negative (concave) 
impression of it from the previous flake detachment 
is found on the dorsal face. It exhibits different 
diagnostic features depending on the used tech
nique. 

Lip 
is found, when it is present, at the proximal end 
above the bulb of percussion immediately below 
the edge of the platform remnant. 
Eraillure scar 
is the small surface at the bulb of percussion where 
a small part is detached from the otherwise flat and 
homogeneous surface 

Ripple marks 
are the concentric rings that originate at the point of 
contact, and radiate away from it. They occur on 
the ventral face. 

Fissures 
point toward and converge at the point of contact. 
They occur on the ventral face. 

Flake scar 
is the scar from previously detached flake or blade. 
It is observable on the dorsal face. 

End shape 
of the flake is seen at the distal end. The profile is 
either feather-shaped or blunted. If the blow failed 
the end shape is fractured and a step or hinge frac
ture occurs. 

4.3. RESULT 
A 10% sample of flakes of brecciated quartz from 
Gressvatnet VI was selected for this study. From each 
m2 , excavated exclusively in 0.1 m deep levels, flakes 
were randomized according to Thomas (1976:482ff), a 
total of 1 23 3 objects. The cultural layer was excavated 
in up to 10 artificial levels. In the 4 lowest levels com
paratively few flakes were collected and as their indi
vidual numbers are too few, they do not possess statis
tical significance. Consequently, the flakes from the 6 
upper levels were randomized and employed in the 
statistics. 

Earlier, the same analyses were carried out by test
ing the variables of every flake from a 10% sample of 
the total excavated area. However, the levels in the cul
tural layer were not consistently excavated throughout 
the years. Because of this, the number of flakes had to 
be divided up into two groups (Holm 1985:305ff). To 
prevent possible misinterpretation of the results and 
possible confusion by the reader, only flakes from the 

consistently excavated levels of 0.1 m thickness are 
used in this study. 

Each of the 9 variables and the additional attribute 
"colour" is measured and/or registered on each samp
led flake. The results discussed below were attained by 
the use of basic statistical operations of the variables, 
using descriptive and to a certain extent also inductive 
statistics. The statistical operations were partly con
ducted by using StatView (Fellman et al 1987) and 
SYSTAT (Wilkinson 1989) on a PC, Department of 
Archaeology, University of Umeå. 

In this chapter the results of the statistical operations 
are presented. An interpretative discussion follows in 
the next chapter. 

First of all, it must be stated that a distinctive pat
tern is discernible in the flake material. A significant 
difference is seen between level 1 on the one hand and 
level 2-6 on the other. 44% of the flakes were depos
ited in level 1; this is a majority of the total number of 
flakes compared with the other levels. Each of the 
lower levels contained 9-13 % of the flakes (fig. 46). 
Furthermore, level 2-6 are not homogeneous. Level 3, 
and to a certain degree also level 2, differ from the 
lower layers, the divergance being characterized by 
distinctly results. There is a significant difference in 
the flake variables between the different levels. Thus, 
the results from the analyses can be interpreted in a 
three-part division of the manufacturing process. 

number 
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Fig. 46. Histogram of the distribution of the number of 
flakes sampled from the 6 levels at Gressvatnet VI. Level 1 is 
clearly separated from the rest, containing the majority of 
flakes. 
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Table 7. The median in mm of flake width and thickness from the 6 different levels. 
Flakes are divided into platform remnant and non-platform remnant flakes. 

Platform Non-platform 
remnant remnant 
flakes flakes 

width thickn. width thickn. width thickn. 

Level 1 20.0 3.3 23.0 3.2 17.1 3.4 
Level 2 24.3 6.9 30.0 7.2 18.5 6.5 
Level 3 23.0 8.1 26.5 7.3 19.5 8.9 
Level 4 21.6 7.9 24.9 6.9 18.5 8.8 
Level 5 21.7 7.9 24.9 6.9 18.5 8.8 
Level 6 24.7 9.3 29.0 8.3 20.4 10.3 

In the following each variable is discussed and the 
interpretative discussion follows in chapter 4.4. 

The distribution of flake type, the platform remnant 
and non-platform remnant flakes (Variable 1), is simi
lar throughout all levels. The non-platform remnant 
flakes are in a majority in each level. The quantity of 
waste material, referred to as "others", was significant
ly greater in levels 2-6. However, the quantities are too 
small to be statistically valid. There are only 24 in 
level 3, and between 2 and 16 in levels 2 and 4-6. Vari
able 1 is in this connection not regarded in technologi
cal terms. The division into platform and non-platform 
remnant flakes is necessary for the analysis of the vari
ables 5 to 9. 

Flake width (Variable 2) is not as homogeneous as 
flake thickness. As seen in table 7 the median value of 
width varies considerably. The pattern whereby level 1 
is separated from levels 2-6 is clear and is reflected in 
the values for platform remnant and non-platform rem
nant flakes . The platform remnant flakes are signifi

cantly larger than the non-platform remnant flakes. A 
difference between level 1 on the one hand and levels 
2-6 on the other is hardly visible when the values of 
flake width are presented in a cumulative frequency 
diagram (fig. 47). However the width of the flakes in 
level 1 is aligned to the left with the lines for the levels 
2-6 to the right. 

When applying the Kruskal-Wallis test of variance 
the probability of the general dependence of flake 
width from the different levels is 0.00 at a significance 
level a = .05 and 5 DF (Wilkinson 1989). When this 
general tendency is broken up into a level-to-level 
comparison, the picture is somewhat modulated. In 
table 8 the significance values are presented. 

In level 1 with a significance level of .05, there is no 
clear significance between level 1 on the one hand and 
levels 4 and 5 on the other. Also, no difference is 
found between level 2 on the one hand and on the 
other, levels 3 and 6. Concerning level 3, it is also akin 
to levels 4 and 5. It is of note that the values from level 

Fig. 47. Cumulative frequency 
diagram of flake width on samp
led flakes from the 6 levels at 
Gressvatnet VI. 
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Table 8. The values of Kruskal-Wallis test of variance of the flake width in a level 
to level comparison. The probability of general dependence is 0.0 at a significance 
level a = .05 and 5 DF. 

1 

2 

3 

4 

5 

6 

1 

0.0 

0.014 

0.624 

0.505 

0.0 

0.0 

0.320 

0.031 

0.002 

0.335 

0.014 

0.320 

0.163 

0.196 

0.026 

0.624 

0.031 

0.163 

0.945 

0.001 

0.505 

0.002 

0.196 

0.945 

0.0 

0.0 

0.335 

0.026 

0.001 

0.0 

4 and 5 show a probability of being the same, and 
these two levels can thus be treated as such. On the 
other hand, levels 4 and 5 differ significantly from 
level 6. 

The statistics of flake thickness (Variable 3) show a 
considerable different pattern. The median thickness 
varies considerably between level 1 and the lower 
levels as seen in table 7. The variation is doubled from 
level 1 to 2 and subsequently it increases further by 
2.3-2.4 mm. When the cumulative frequencies of the 
values in mm are presented graphically, it is clear that 
the line representing level 1 is standing aside (fig. 48). 
The level 1 line to the left on the graph is separated 
from the other lines. 

The median of flake thickness is more homogene
ous, both generally speaking and for the two individual 

100 -

50-
level 

25 

Fig. 48. Cumulative frequency diagram of flake thickness on 
sampled flakes from the 6 levels at Gressvatnet VI. 

flake types. Flake width seems less significant in this 
connection. 

The probability of dependence of the flake thickness 
from the 6 different levels is 0.00 with a significance 
level a = .05 and 5 DF (Wilkinson 1989). As for flake 
width, this can be broken down into a level-to-level 
comparison for a more detailed discussion. If the 
significance level of .05 is used, the tendency is dis
similar to that seen concerning the flake width. How
ever, some similarity of values must be commented on. 
In table 9 the values are presented. 

There is no dependence between level 1 and the 
other levels. The values of level 2 are borderline cases 
between level 2 on the one hand and 4 and 5 on the 
other. Level 3 shows a minor dependence on levels 4, 
5 and 6. As in the case of width, the significance valu
es for thickness between level 4 and 5 are very high. 
Obviously, these two levels are alike concerning both 
width and thickness. A similar pattern to that observed 
earlier is seen for levels 4 and 5 on the one hand and 
level 6 on the other. There is a dependence difference 
between levels 4/5 and level 6. 

The dispersed values of the probabilities from the 
Kruskal-Wallis one-way analysis of variance need 
further comment. The tendencies towards dependence 
between various levels as seen in table 9 are more or 
less strong. With caution, a tendency towards a pattern 

of dependence mainly between levels 3, 4 and 5 can be 
discerned, especially concerning flake thickness. Of 
note is the moderately powerful dependence found bet
ween level 1 and levels 4/5 in respect of flake width. In 
this case there is a physical difference of up to 0.4 m 
between the levels and any similarity in technique and 
chronology can be excluded. Also, there is a dependen
ce between level 2 and 3 concerning flake width, albeit 
less powerful. A certain similarity may be a coinciden-
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Table 9. The values of Kruskal-Wallis test of variance for flake thickness in a level-
to-level comparison. The probability of general dépendance is 0.0 at a significance 
level a = 0.05 and 5 DF. 

1 

2 

3 

4 

5 

6 

1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.004 

0.053 

0.054 

0.0 

0.0 

0.004 

0.203 

0.155 

0.217 

0.0 

0.053 

0.203 

0.862 

0.018 

0.0 0.0 

0.054 0.0 

0.155 0.217 

0.862 0.018 

0.011 

0.011 

ce of chronological factors. The physical difference of 
c. 0.4 m excludes such interpretation when level 2 and 
6 are concerned. More interesting is the dependence 
between level 3 and 4/5 concerning flake width and 
thickness, also between levels 3 and 6 in the case of 
thickness. A probability of 20% for similarity was 
registered. Besides being a statistical possibility, it is 
tempting to interpret this in technical terms. Addition
ally, chronology may be of some significance. The 

strong dependence between level 4 and 5 is obvious 
both for width and thickness. This accordance must be 
interpreted as a problem of manufacture and chrono
logy. Both levels may have been deposited contempor
aneously. The significant independence between levels 
4 and 5 on the one hand and level 6 on the other is 
noteworthy. 

It c an be of interest to compare the ratio of median 
of flake width and thickness (table 10). The pattern is 

Table 10. The ratio of medians of flake width and flake thickness (width/thickness) 
for flakes from the different levels. Flakes are divided into platform remnant and 
non-platform remnant flakes. 

ratio 

Platform remnant 
flakes 
ratio 

Non-platform remnant 
flakes 
ratio 

Level 1 6.1 7.2 5.0 
Level 2 3.5 4.2 2.9 
Level 3 2.8 3.6 2.2 
Level 4 2.8 3.6 2.1 
Level 5 2.7 3.6 2.1 
Level 6 2.6 3.5 2.0 

Table 11. The distribution of cortex flakes, divided into primary and secondary 
cortex flakes and the distribution by percent. 

Level 1 2 3 4 5 6 n 

Primary cortex 4 5 3 6 5 23 
Secondary cortex 2 28 25 20 19 22 116 
% 1 23 22 17 18 19 100 
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Fig. 49. Cumulative frequency diagram of platform remnant 
length on sampled flakes from the 6 levels at Gressvatnet VI. 

consistent with that recorded earlier. The ratio for both 
flake types is higher in level 1. There is a difference of 
up to 3 units between level 1 and 2 in the platform 
remnant flakes. The difference is less pronounced in 
the lower levels. On the other hand, there is remarkable 
accordance, especially in levels 3 to 6. Variation is less 
marked among the non-platform flakes, but the simi
larities in levels 3-6 are still significant. 

The outer, often rough and bruised surface of the 

piece to be flaked is termed cortex. Cortex (Variable 4) 
was registered as primary, secondary or absent. In 
level 1 there was 1% cortex flakes; 2 secondary cortex 
flakes were registered. As seen in table 11 the propor
tional distribution varies between 17% and 23% in 
level 2-6. The majority of the cortex flakes, 83%, are 
secondary cortex flakes. 

The median of platform remnant length (Variable 5) 
and platform remnant width (Variable 6) varies consi
derably between level 1 on the one hand and levels 2-6 
on the other (table 12). The platform remnant in level 1 
appears to be considerably smaller than those found in 
levels 2-6. The length and width variation between 
level 1 and the other levels is clearly seen in a cumu
lative frequency diagram (figs. 49, 50). The frequency 
lines for both length and width in level 1 are clearly 
different from the others. The curve is steep and the 
line is separated from the others. The frequency lines 
in levels 2-6 are more grouped together, forming a less 
steep curve. As for variables 2 and 3 the ratio between 
the values can be calculated. The ratio of median of 
platform remnant length and platform remnant width 
varies to a minor extent in the different levels (table 
13). The ratio varies from 2.6 to 3.0. 

The probability of dependence between the length 
and width of platform remnants is strong. The general 
probability value is 0.182 for platform remnant length 
and 0.162 for platform remnant width (significance 
level a =0.05 and 5 DF) (Wilkinsson 1989). As seen in 
tables 14 and 15, few values indicate independence in 
a level-to-level comparison. 

The lip (Variable 7), when present, is found at the 
proximal end of the flake. It is found exclusively in 

Table 13. The ratio of medians of 
platform remnant length and plat
form remnant width (length/ 
width). 

ratio 
Level 1 3.0 
Level 2 2.6 
Level 3 3.2 
Level 4 2.9 
Level 5 2.5 
Level 6 2.6 
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Fig. 50. Cumulative frequency diagram of platform remnant 
width on sampled flakes from the 6 levels at Gressvatnet VI. 

Table 12. The median in mm of platform remnant length and platform remnant width 
from the 6 different levels. 

Level 1 2 3 4 5 6 

Platform remnant length 9.5 15.3 21.8 16.4 14.5 15.0 
Platform remnant width 3.2 5.9 6.8 5.6 5.7 5.8 
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level 1, with the exception of 1 piece in level 2. 11 % of 
the platform remnant flakes exhibit lips. 

Considering platform remnant morphology (Vari
able 8), the result is comparatively more heterogeneous 
(table 16). The lens-shaped, the semi-lens-shaped, tri
angular and elongated platform remnants are present in 
all levels. The lens-shaped and semi-lens-shaped are in 
a majority in level 1; the triangular, the elongated and 
s-shaped forms are more numerous in level 2-6. Only 
two rectangular forms are registered, one each in level 
2 and 3. (For the various forms see fig. 44) 

The end shape of flakes (Variable 9) in level 1 is 

exclusively characterized by the feather-like type. 
Level 2 can be considered as a mixed level where both 
feather-like and blunted end shapes are present. From 
level 2 downwards feather-like end shapes are few in 
number, blunted end shapes dominating (For the 
different end shapes see fig. 45). 

The distribution of the attribute "colour" can be 
summed up as follows: Level 1 contains exclusively 
the white, partly translucent brecciated quartz with 
dark and light accessory minerals in bands. The quartz 
minerals are more or less pronounced and visible. 
Level 2 can be seen as a mixed level with flake colour 

Table 14. The values of Kruskal-Wallis test of variance for platform 
remnant length in a level-to-level comparison.The probability of 
general dependence is 0.182 at a significance level a = .05 and 5 DF 

1 2 3 4 5 6~ 

1 

2 

3 

4 

5 

6 

0.238 0.059 0.572 0.959 

0.238 

0.059 0.042 

0.572 0.181 0.663 

0.042 0.181 0.381 

0.663 0.221 

0.608 

0.959 0.381 0.221 0.608 

0.111 0.056 0.980 0.524 0.254 

0.111 

0.056 

0.980 

0.980 

0.254 

Table 15. The values of Kruskal-Wallis test of variance for platform rem
nant width in a level-to-level comparison. The probability of general 
dépendance is 0.162 at a significance level a = .05 and 5 DF. 

1 

0.228 0.060 0.450 0.782 0.174 

0.228 0.025 0.130 0.415 0.061 

0.060 0.025 0.527 0.154 0.854 

0.450 0.130 0.527 0.459 0.671 

0.782 0.415 0.154 0.459 0.248 

0.174 0.061 0.854 0.671 0.248 
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Table 16. Distribution of platform remnant morphology on 
platform remnant flakes. 

Level 1 2 3 4 5 6 

Lens-shaped 63 18 10 12 18 12 
Semi-lens-shaped 168 38 12 12 24 13 
Triangular 9 9 4 5 14 2 
Rectangular 1 1 
Elongated 2 4 7 5 4 4 
S-shaped 2 2 1 1 

Table 17. The average weight 
of the brecciated quartz flakes 
in the different levels of the 
cultural layer. 

Average weight 

Level 1 3.6 g 
Level 2 6.0 g 
Level 3 5.6 g 
Level 4 6.3 g 
Level 5 4.7 g 
Level 6 6.9 g 

characteristic of level 1 and, in addition, more varied 
colours. These varied colours are also characteristic of 
level 3-6. In these levels the majority of flakes are 
white with accessory minerals and more milky in char
acter. The accessory minerals in bands create various 
combinations of colours from grey to black, different 
shades of yellow and orange and more or less pink 
shades. The flakes of fine-grained, compact quartzites, 
which are occasionally found in the lower levels, vary 
from shades of white to grey. 

Finally, in addition to the results described above, 
the average weight of the flakes illustrates the pattern 
of differences between the different levels. The weight 
is considerably lower in level 1 compared with the 
other levels (table 17). Occasionally weight as a mea
sure of quantity is found in reports. The material in this 
study shows significant chronological differences, and 
this is apparently a general condition. However, I think 
that weight alone together with flake numbers is not 
adequate as a method of qualifying debitage. On the 
other hand weight and quantity complement technolo
gical classification. 

4.4. DISCUSSION OF THE RESULTS IN 
TERMS OF MANUFACTURE 

All the sampled and analyzed flakes are of the same 
material, designated as brecciated quartz. That means, 
flakes in every analyzed level are of the same pétro

graphie character. This allows the results to be inter
preted in terms of manufacture. 

In the introduction it was asked whether the manu
facture of flaked stone tools changed over a long time 
period, from the Late Mesolithic to the Bronze 
Age/Early Iron Age. In this chapter this question will 
be discussed. The discussion takes as its basis remarks 
on different levels in the theoretical model for the 
manufacture of flaked stone tools (chapt. 4.2.). That is, 
each level in the cultural layer is discussed in terms of 
each step in the theoretical model, all the steps together 
comprising the complete manufacturing process. Be
fore turning to the discussion on manufacture, some 
brief remarks must be stated as background. Generally 
speaking, the basic methods in knapping are the hard 
and soft techniques. The soft technique can be either 
direct or indirect (i.e. punch technique). The debitage 
from these methods exhibits different characteristics. 
Also, the initial step, the selection of the raw material, 
and the extensiveness of manufacture are taken into 
consideration when the manufacturing process is dis
cussed. 

To begin with, it must be emphasized that the 
achieved results are such that a discussion of differ
ences in manufacture is possible. A discernible pattern 
can be seen between the different levels in the cultural 
layer. The flakes in level 1 reflect a distinctly different 
way of manufacture compared with flakes from level 2 
and levels 3-6. These differences can be discussed in 
terms of different techniques and different degrees of 
utilization. The statistical variations between the levels 
are interpreted as technical differences The results of 
the analysis are complemented by empirical observa
tions from the surveys in test area I and II. The follow
ing interpretation is based on these conditions. 

The results of the examination of the variables "cor
tex" and "colour" must be discussed in terms of the 
different degrees of utilization of the raw material. In 
the manufacturing process the cortex must be removed 
before reduction to a blank. The primary cortex flakes 
should be removed before the secondary cortex flakes 
(White 1963:5, Muto 1971:57). There is a possibility 
that secondary cortex flakes can be detached in a later 
step. Remains of cortex can be left after the decortica
tion and detached later. 

In the excavated level 1 at Gressvatnet VI, raw 
material was selected to a greater extent. This is indi
cated by the attribute "colour". The colour of selected 
stones is more homogeneous in this level. This selec
tion and decortication (steps 1 and 2 in the theoretical 
model) took place elsewhere, outside the dwelling. It is 
very likely that raw material was selected and decorti
cated in the vicinity, probably in test area I, only 2 km 
away. Thus, flakes in level 1 are debitage from a later 
step in the manufacturing process, namely the secon
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dary flaking, (step 3), where the object is thinned. The 
results of the analysis indicate a technique producing 
considerably wider and thinner flakes with small plat
form remnants of homogeneous morphology. Flaking 
was probably primarily executed with soft hammers, 
either directly or indirectly. It is apparent that the flak
es in this level are wider and thinner (c.f. B7c in the 
EN classification). The use of a soft hammer is indica
ted by the characteristic "lip" and the feather-like end 
shape which are typical of the soft technique and the 
phase of thinning (Muto 1971:71,80). When decorti
cated and reduced to a blank, the piece may have been 
flaked either by hard or soft hammers or by both alter
nately. The large number of flakes in level 1 indicates 
a technique producing large quantities of debitage. The 
debitage from the manufacturing process does not 
allow any interpretation of the end preparing of the 
tool (step 4). Given the relatively small number of 
finished tools, the following interpretation is possible: 
either the preforms are transported out of the site and 
given the finished outline elsewhere or the tools are 
completed at the site and then transported away from it 
and used elsewhere (step 5). 

Chronologically level 1 is congruent with the bifa
cial method. The results of the analysis also point to 
this method, since the bifacial method produces wide 
thin flakes, with small lens- and semi-lens-shaped plat
form remnants, occasionally with lips and with feather
like end shapes. This flaking was conducted predomi
nantly with soft hammers. 

In level 2-6 at Gressvatnet VI, the raw material was 
selected to a lesser extent. The boulders found close to 
the dwelling were used together with materials from 
other localities. The technique did not necessarily call 
for any preferred lithic material, the heterogeneity of 
colour with a range of different shades (step 1) being a 
clear indication of this. But probably, selection was 
based on certain criteria of quality. Consequently, the 
raw material was decorticated at the dwelling to a 
greater extent, but most likely also outside the site 
(step 2). The first step in the manufacturing process 
and the primary flaking is found in these levels. As 
seen below, secondary flaking also took place at the 
dwelling. 

The excavated level 2 can be considered as a mixed 
level containing flake types both of the sort present in 
level 1 and those found in level 3. The statistical tests 
of the measurments of the flake width suggest some 
kind of conformity but also clear differences, for 
example in respect of flake thickness and other varia
bles. Obviously, seen chronologically, level 2 must be 
interpreted as a mixed level. 

Level 3 certainly differs from level 1 and 2 and to a 
certain extent also from the lower levels. The flakes 
originating from step 3 in level 3 are obviously larger, 

especially as far as thickness is concerned. The ratio of 
flake width and thickness in level 3 does not differ 
markedly from that of levels 4-6. Some similarities 
can, nevertheless, be seen in the flake width/thickness 
ratio. Between level 3 and 4 there might be minor 
chronological accordance. But this is not the case when 
level 3 is compared with the two lower levels. Accord
ingly, this is a matter of manufacturing technique. The 
technique(s) used in level 3 was to a certain degree 
similar to that in earlier periods. Furthermore, the plat
form remnants are significantly larger than in the lower 
levels. The result of the flake analysis of level 3 is that 
this level differs together with level 2 from the other 
levels but, at the same time, there are similarities with 
levels 4-6. This ambiguity makes interpretation more 
difficult. The following explanation is possible: in 
level 3 we evidently find a technique producing 
significantly larger flakes with larger platform rem
nants and blunted end shapes. Attributes typical of the 
soft technique and those characteristic of the thinning 
phase are missing. These circumstances indicate use of 
the hard hammer. Comparable results are also found in 
the lower levels, but the differences between the levels 
must be seen in the light of the production of different 
tools. Additionally, a chronological difference is 
apparent. The debitage in level 3 is derived from the 
manufacture of a different tool kit from that of earlier 
periods. The debitage from step 4, end preparing, is not 
found in the archaeological record. If the end product 
(step 5) is a scraper, the finished tool is relatively often 
found at the site and consequently also manufactured 
there. The flakes in level 3 are derived from the initial 
step in the manufacturing process where raw material 
was selected and from primary and secondary flaking 
(steps 1-3). Also, the finished tool, (step 5), is found. 

Levels 4 -6 are treated together because of parallels 
between the statistical results and of alike tools. Flakes 
are considerably larger, especially in thicknesss, which 
is more than twice as great as that in level 1. Conse
quently, platform remnant sizes have increased con
siderably. Also, this older technique produced flakes 
with blunted end shapes. Characteristics typical of the 
soft technique are missing and this technique, if not 
entirely absent, played a less significant role than in 
level 1 ; the hard technique dominates here. The results 
of end preparing (step 4) have not been found in the 
archaeological record. Flaked scrapers and keeled 
scrapers are found in levels 4-6. The impression is that 
the end product (step 5) was completed at the site. 

As in level 3, the flakes in levels 4-6 are derived 
from all steps in the manufacturing process; selection 
of raw material, primary and secondary flaking and 
also the end product. As proposed in the previous 
chapter, level 4 and 5 can be seen as one coherent 
level. The deposited debitage and tools were manufac
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tured by the same technique over a continuous period 
during the Late Mesolithic. Remarkably, there is a dif
ference between level 4/5 and level 6. Homogeneity 
could be assumed in these three levels because of the 
similarity in the manufactured tool kit. However, the 
probability test indicate radical differences between the 
populations and, statistically seen, there are variations 
in flake width and thickness, the flakes in level 6 being 
comparatively larger. 

Are we seeing variations in technique during the 
same period of time? This is an interesting aspect. Dif
ferences in techniques, if there are any, are presumed 
to accompany changes in the chronological sequence 
or economic systems. Here it is possible to see varia
tions within a period of the same economy. 

In all statistical operations there are minor differ
ences between the platform remnant length and plat
form remnant width. The only difference is found in 
the medians, where the values of both variables are 
considerably higher in levels 2-6 than in level 1. In 
spite of this, the ratio between these values indicates 
dependence in the probability test. The conclusion to 
be discussed is that these variables covariate indepen
dently of the knapping methods used. The only way of 
seeing possible differences is by comparing the actual 
measurements. 

Chronologically the technique used in level 3 and to 
a certain degree in level 2 is congruent with the Neo
lithic and in levels 4-6 with the Late Mesolithic. In 
most cases large platform remnants imply a hard tech
nique (Paulsen pers. comm.). The interpretation is that 
the hard technique (possibly also the soft) was prac
tised in levels 2-6. This technique produced relatively 
thick flakes with large platform remnants of various 
forms and blunted end shapes. Evidently, the thinning 
phase of bifaces is not represented in these levels. 

The manufacturing process differed in the various 
levels and, described in modern terms, the interpreta
tion can be summed up as follows: 

The overall impression is that the technique observ
ed in level 1 was used efficiently and carried out on a 
large scale. The raw material was examined with 
accuracy until excellent, homogeneous material was 
found. Selection and decortication took place outside 
the dwelling site. 

The technique used in levels 2-3 corresponds to a 
large extent to the one used in levels 4-6. This tech
nique differs from the one used later. The need for uni
form raw material seems to have been less important, 
the raw material being to a lesser extent selected. It 
seems as if the raw material was collected more ran
domly. It was to a greater extent decorticated at the 
dwelling site. Generally, in modern terms, the produc
tion seems to have been on a smaller scale, less effi
cient and less rational. 
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Fig. 51. Graphic summary of the result of the analysis of the 
metric variables from the 6 levels at Gressvatnet VI. 

= flake width 
= flake thickness 
= platform remnant length 

- • - • = platform remnant width 

The results of the analysis can be summarized 
graphically for the metric variables (fig. 51) and as a 
table (table 18) for the non-metric variables. The pat
tern expressed earlier, indicating a grouping into at 
least two different techniques, is visible. 

During the surveys of the test areas no fabricators 
were observed. But this category of find is registered 
in the region. The results of the extensive investiga
tions in the region in the 1960s resulted in a relatively 
frequent occurrence of hammerstones. At Umbukta III 
a small hammerstone was registered (Gaustad & Gr0n-
lie 1964:88). At Raä 19, 36, 37 and 40 further to the 
southeast at Lake Överuman a total of 16 hammer-
stones was registered (SHM 26801, 26802). At Raä 40 
a stone with impressions of hammering was registered 
as an anvil (RKUG 1959:9). At least 5 hammerstones 
are registered at Lake Gressvatnet (Sundlin 1978:6f, T 
18717, T 18874). Further, hammerstones are registered 
at the well documented Raä 89 at Lake Laisan (RKUG 
1956). 

The artefact category grooved clubs is relatively fre
quent in the area of Lake Överuman. Altogether 15 
implements have been registered during surveys and 
excavations (Forsberg 1985:164, Holm & Lundberg 
1984). Additionally a cache of 5 clubs of various sizes 
was registered on the eastern side of the lake (VLM 
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Table 18. Summary of the significant non-metric variables and attributes 
(Variables 4,7,8 and 9) in the 6 different levels. 

Variables and attributes 

1 2 3 4 5 6 7 8 9 

Level 1 X X X X X X 

Level 2 X X X X X X X 

Level 3 X X X X X X X 

Level 4 X X X X X X X 

Level 5 X X X X X X 

Level 6 X X X X X X 

Variables and attributes: 1. Lip, present; 2. Feather-like end shape 
3. Lens-shaped platform remnant; 4. Semi-lens shaped platform remnant 
5. Triangular platform remnant; 6. Elongated platform remnant 
7. Cortex, present; 8. Blunt end shape; 9. S-shaped platform remnant. 

15265). The hammerstones and clubs registered at sites 
occur in Late Neolithic/Bronze Age/Early Iron Age 
contexts. There is a tendency towards an eastern distri
bution of these clubs in the region. 

Since the region is obviously a stone tool production 
area and grooved clubs are registered at sites where 
hammerstones and debitage from stone tool manufac
ture have also been encountered, it is tempting to inter
pret the clubs as tools utilized in connection with stone 
tool manufacture. As shown in chapter 5.5.2., several 
interpretations of the function of these tools have been 
suggested (Helskog 1983, Janzon 1984, Forsberg 
1985). The tool may have been multi-functional used 
in various activities. Until further d etailed analysis is 
conducted, the interpretation of grooved clubs as tools 
used in stone tool manufacture is conceivable. 

4.5. REFERENCE MATERIAL 
A number of boulders of brecciated quartz, collected in 
the Rana-Tärna mountains, were experimentally work
ed by Harm Paulsen, Schleswig, Germany, skilled in 
flintknapping with 30 years of experience. The aim 
was to produce a reference material of flakes for com
parison with the prehistoric material from the Rana-
Tärna mountain region used in the technological analy
sis presented in chapter 4.3. In chapter 4.5. concluding 
remarks on the experiments made by Paulsen are 
described. Also, the ensuing flake analysis carried out 
on the reference material is presented. 

The boulders to be experimentally flaked were ran
domly collected in streams and boulder fields in or in 
the vicinity of test area I and II. T he aim was to collect 
boulders of different sizes and colours. 

More than 100 kg stone was transported to Paulsen 

in Schleswig, 12 boulders were decorticated and work
ed into preforms. A few preforms were further worked 
by pressure. I p articipated in the experiments and fol
lowed each step during the work. Paulsen did the 
knapping while I registered the experiments. Each 
experiment, comprising several phases, was registered. 
Explanations and questions of technology and method 
emanating from the study of prehistoric artefacts were 
discussed. Chapter 4.5.2. is a fair copy of the notes 
made by me expressed by Paulsen while he was knapp
ing and during the discussions afterwards. Paulsen has 
received this chapter for comments. 

During the experiments, both hard and soft tech
niques were used, the latter directly and with a punch. 
The boulders were decorticated one by one and divided 
into workable pieces, before being flaked into pre
forms and cores. 

4.5.1. The experiments and analysis 

The fabricators used were egg-shaped hammerstones 
of different sizes, picked up from nearby streams, and 
Paulsen's personal equipment. This equipment consist
ed of small, oval hammerstones, soft hammers of red 
deer and elk antler, a punch of elk antler, a club of 
beech and lastly cattle bones of different sizes for pres
sure. Paulsen usually works with flint and consequent
ly the material and techniques used here were compar
able to those used on flint. 

Before starting the experiments, Paulsen studied 
prehistoric artefacts from sites in the Rana-Tärna 
mountains. The intention was to produce artefacts of 
similar forms by the use of various techniques. The 
debitage flakes were to be documented. 
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Table 19. The registered experiments with additional phases. 

Expe Phase Tech Notes Expe Phase Tech Notes 
riment nique riment nique 

A 1 Hard Nothing collected G 1 Hard 
2 Soft Red deer antler 2 Soft Nothing collected 

B 1 Hard Small hammer 3 Hard 
C 1 Hard Small hammer H 1 Hard 

2 Soft Red deer antler 2 Soft Elk antler 
D 1 Hard I 1 Hard Nothing collected 

2 Soft Red deer antler 2 Hard 
3 Hard 3 Hard 
4 Punch Beech club, elk antler 4 Hard 
5 Soft Elk antler 5 Soft Elk antler 
6 Soft Red deer antler 6 Hard Nothing collected 
7 Punch Beech club, elk antler 7 Hard Nothing collected 
8 Soft Red deer antler K 1 Soft Red deer antler 

E 1 Hard 2 Soft Elk antler 
2 Hard 3 Hard Nothing collected 
3 Soft Elk antler 4 Soft Elk antler 
4 Hard 5 Pressure Not analyzed 
5 Punch Beech club, red deer 6 Hard 

antler 7 Punch Beech club, elk 
6 Hard antler 
7 Punch Beech club, red deer 8 Hard 

antler 9 Hard 
8 Soft Red deer antler 10 Soft Folsom technique 
9 Soft Red deer antler 11 Hard 
10 Pressure Cattle bone, not 12 Hard 

analyzed 13 Soft Elk antler 
F 1 Hard 14 Soft Parallellogram 

2 Soft Elk antler 15 Soft Elk antler 

Each technique was registered and notes were kept 
for each phase of the process (table 19). In the follow
ing analysis, a sample of 10 % of the collected flakes 
from each phase was registered, a total of 538 pieces. 
The collected flakes were randomized according to 
Thomas (1976:482ff). Each of the following variables 
was measured and registered for each flake: 

1. Experiment (A-K). 
2. Phase 
3. Flake type. The flakes are registered as; platform 

remnant flakes, non-platform remnant flakes or 
others. On a platform remnant flake, the platform 
remnant can be easily observed and measured at 
the proximal end of the flake. The term "others" 
refers to those that have no face as large as the 
greatest dimension. These flakes are too few in 
number to be taken into account. 

4. Flake length. The length is measured in mm at the 
greatest distance between the proximal and the dis
tal end of the flake. All flakes are measured, even 
the broken ones. 

5. Flake width. The width is measured in mm at the 
greatest width, perpendicular to the length. 

6. Flake thickness. The thickness is measured in mm 
at the thickest dimension below the bulb of percus
sion. 

7. Cortex flake. The flakes are registered as; primary 
cortex flake, secondary cortex flake or non-cortex 
flake. Primary cortex flakes are those first de
tached, covered with cortex except on one face. 
Secondary cortex fakes have cortex on part or 
parts of the faces, except on one face. Non-cortex 
flakes exhibit no cortex at all. 
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8. Platform remnant length. The length is measured 
in mm at the longest distance. 

9. Platform remnant width. The width is measured in 
mm at the bulb of percussion or point of percus
sion, perpendicular to the length. 

10. Lip. The lip is registered either as present or t 

absent. When present, the lip occurs at the proxi
mal end, immediately below the platform remnant. 

11. Platform remnant morphology. The platform rem
nant shape is registered as; lens-shaped, semi-
lensshaped, triangular, rectangular or elongated. 

12. End shape. The end shape is registered as; feather
like, blunted or broken. 

The flake length is considered as a variable in this 
context. The experiments were conducted under con
trolled conditions and this variable was therefore under 
control. It can be noted that 44% of the flakes were 
broken. Also, the S-shaped platform remnant morphol
ogy is missing as a variable. No flake with such a plat
form remnant was registered. The attribute "colour" is 
not considered as valuable in this experiment. 

4.5.2. Character of the material, flakeability and 
technological aspects 

Brecciated quartz is characteristic in appearance. 
During the experiments it became obvious that dif fer
ent structural aspects must be taken into account. 
These may be significant for flaking and, as such, of 
importance. 

The material is rather coarse and hard, with greyish 
or yellowish bruised cortex. It varies in lustre and 
translucence with some rougher and milky surfaces. 
The more lustrous and glassy the surface is, the better 
the material. After decortication the material looks 
glassy, but it is sometimes too rough to allow flaking 
and to break with hammerstones. The debitage is often 
sugar-like and disintergrates into small pieces. 

Because of the hardness of the stone, harder blows 
are often necessary than in flintworking. Often, the 
working piece is broken. Nevertheless, its character is 
comparable to flint, although flint is more homo
geneous. The same flaking techniques can very well be 
used. 

A heterogeneous structure is characteristic of flaked 
boulders. In the crystalline matrix, thin bands of visible 
accessory minerals are embedded. The material often 
breaks along these bands when being worked. This is a 
problem for the knapper and it requires skill. Flint 
reacts more consistently; when there are small cracks it 
breaks at once. But in brecciated quartz the cracks are 

hidden and the material is not as sensitive to cracking 
as flint is. Paulsen thinks that the optimal length of 
tools cannot be more than 15 cm, precisely because the 
material is prone to cracking. (This is an evaluation of 
the quality of the material but in the prehistoric context 
of central and north Scandinavia this measure is a mat
ter of no concern since the material was predominantly 
flaked into discoid flakes). Moreover, it is relatively 
easy to clear the surfaces from cracks. Large flakes, 
cores and blanks must first be cleared from cracks 
before they can be worked. If the cracks are deep, 
running through the whole piece, the preform or core 
will break. 

When the experiments had been completed it was 
evident that the mineral bands had further impact upon 
the workability of the material. The direction of the 
bands affects the breakability of preforms for bifacial 
points. The mineral bands can run in three possible 
directions seen from the base of a bifacial preform -
longitudinal, latitudinal and oblique. The production of 
a number of preforms for bifacially worked points 
showed that those with latitudinal or oblique bands, 
more often broke along a straight line. The preforms 
with longitudinal bands did not break so frequently. 

Soon, after dividing some boulders, it became 
apparent that a fat, glassy surface was a prerequisite 
for further reduction. Surface texture varies, and a 
glassy texture is decisive for optimal results. When a 
boulder was decorticated, it had to be worked in the 
correct of the three proposed directions. Otherwise, the 
surface became rough and later work on the preforms 
would be unsuccessful. Paulsen thinks that an unsuc
cessful finding of the correct surface might mean 95 % 
waste; all preforms will break. On the rough surface 
more and more cracks develop and vibrations from the 
blows break the preforms. Theoretically, there are 
three possible directions from one plane - along the 
plane, perpendicular and at an angle to it (fig. 52). 
Hence, there are three chances of finding the fat, glassy 
surface when dividing a boulder. In the following, the 
observations Paulsen made while knapping are de
scribed. 

Fig. 52. Three possible directions of the strike became 
evident during the experiments; along one plane, perpendi
cular and at an angle to it. 



74 

The material flakes more easily than flint and with 
remarkable frequency it breaks into two parts. The 
hard technique produces straighter edges than the soft. 
In other words, the piece acquires a more distinct form. 
The soft technique results in more broken flakes. Also, 
Paulsen observed that the hard technique worked better 
on brecciated quartz than on flint. On the other hand, it 
was easier to break the brecciated quartz. In general, 
the knapper works more precisely when applying the 
punch technique, and this method is suitable for this 
material. The flakes are larger and "cleaner", without 
many steps and not so much "sugar" as waste. 

Pressure was carried out with cattle bones, and here 
the differences between work in brecciated quartz and 
in flint proved to be great. Several reflections were 
made on the use of the pressure technique. The soft 
hammer used in previous steps gave rise to rounded 
edges which became crushed if they were not first 
cleared: some of the steeper cracks had to be removed. 
This is not a problem with flint. Steps were prone to 
form when the preform was being worked from the 
correct direction by pressure. A change to the "livres 
de burres" technique was therefore necessary to thin 
the preform. Pressure of an arrowpoint preform must 
always start at the tip. 

Paulsen became aware that it was of the utmost 
importance to work on a glassy surface when using 
pressure. He had to apply three times more force than 
necessary in flint working if the surface of the preform 
was coarser. If the surface was glassy he needed half 
that force. Further, in general, blows with the hard 
hammer were three times harder than those with the 
soft. The soft hammer, on the other hand, created more 
velocity; in technical terms, the arm is lengthened. 

m 

Fig. 53. Various bifacial preforms of brecciated quar tz in the 
reference material. Photo: R. Lind. 

Finally, some technological aspects relating to the 
production of the specific tools should be discussed. 
Preforms for spear- and arrowpoints were exclusively 
produced bifacially using the soft and punch techniqu
es. A few preforms were finished by pressure. The 
expression "mind the base" became a notion often used 
after a few preforms had been produced. The base is 
the most problematic part of the preform. One blow or 
application of pressure, if not exactly located, can 
create a sinus-like wave throughout the preform. This 
will break the preform in a straight line perpendicular 
to its length. Paulsen notes that a major cause of this 
type of fracture might be inaccurate flaking or pressure 
at the base. 

Three-faced items, free-handed platform cores or 
possible preforms of keeled scrapers, were made by 
use of both the hard and the soft technique, because the 
techniques actually used in prehistory are less known. 
Nevertheless, Paulsen is of the opinion that, judging by 
negative flake impressions on the prehistoric preforms, 
the hard technique is most likely. It was more import
ant to have a harder hard hammer than a soft one when 
producing these preforms. On the other hand, better 
angles at the base were obtained if flaking was conduc
ted with soft hammers. 

Hard hammers are more suitable than soft ones 
when working various cores. Flakes and blades are less 
likely to break and are of more compact form when 
removed with a hard hammer. If the blow hits the piece 
from the wrong direction, sugar-like flakes and blades 
are detached and they frequently break. As elsewhere 
stated, it is here also of prime importance to work on 
the glassy, fat surface. Then a large number of blades 
and flakes can be obtained from one core. There is 
always a great deal of waste when preparing a core. 
Paulsen maintains that one has to remove up to 50-60 
% before good quality flakes and blades can be pro
duced. This means that large pieces of raw material are 
necessary when producing a core. 

Paulsen was satisfied with the result of microblade 
flaking. The punch technique produced long and nar
row microblades from a handle core. This is an econ
omic method with no wasted flakes. 

The experiments can be summed up as follows: 
Experience from the experiments showed that brec

ciated quartz reacts differently from flint. The charac
teristics of the materials differ, but all techniques used 
in flint can be applied to brecciated quartz. In general, 
the materials are alike despite the differences. Once the 
brecciated quartz and its characteristics are known, 
suitable knapping methods can be elaborated. 

The following aspects appeared to be noteworthy: 
Firstly, it is vitally important to find the glassy, fat 

surface when decorticating and dividing boulders. If 
this is not found, the surface is rough and milky and 
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Table 20. The median in mm of platform remnant flakes and non-platform 
remnant flakes in the reference material. 

width 
Soft 14.0 
Hard 22.0 

thickn. 
3.3 
7.6 

Platform remnant 
flakes 

width 
18.8 
34.4 

thickn. 
3.3 
8.3 

Non-platform remnant 
flakes 

width 
12.8 
17.6 

thickn. 
3.2 
7.1 

Table 21. The ratio of medians of flake width and flake 
thickness (width/thickness) for flakes in the reference material. 
Flakes are divided into platform remnant and non-platform 
remnant flakes. 

Platform remnant 
flakes 

Non-platform 
remnant 
flakes 

Soft 
Hard 

ratio 

4.2 
2.9 

ratio 

5.7 
4.1 

ratio 

4.0 
2.5 

this has a negative effect on every step for every pre
form or core. The result is frequently broken pieces. 

Secondly, also associated with the first aspect, there 
are often problems with cracks. When deep cracks 
appear, the preform or core breaks if flaking continues. 
The more shallow cracks can easily be removed from 
the surface, but, nevertheless, they cause problems 
because they are so frequent. Thus the ideal piece after 
being decorticated and divided, would be crackless 
with a lustrous, glassy, fat surface. Such a piece could 
be perfectly flaked. 

In addition, insights were created by reflection 
about possible prehistoric conditions. Probably, the 
cracks in the material meant that prehistoric knappers 
spent much time trying to find boulders that provided 
crack-free pieces. Similarly, the importance of finding 
the optimal striking direction might, but this is not 
necessarily the case, have posed a problem. 

A knapper, experienced in working his material, 
knows when to start with pressure in point preforms. 
The ratio between the width and thickness must be 
exact. If it is too thin, the preform will break. The 
result is the same if the knapper starts applying pres
sure too early. The vibrations in the preform break it. 

Once the problems were overcome, the prehistoric 
knapper could work with an excellent material. 

4.5.3. The results of the flake analysis and 
complementary comments 

The statistical operations and tests conducted in the 
analysis of the prehistoric material were applied to this 

material. For the introduction and discussion of the 
methods, see chapter 4.3. 

Of a total of 538 flakes, 63 % (339 flakes) were pro
duced by soft hammers and 37 % (199 flakes) by hard 
hammers. The platform remnant flakes accounted for 
43 % (233 flakes) of the total number. Of those, 62 % 
(144 flakes) were produced by soft hammers and 38 % 
(79 flakes) by hard hammers. Non-platform remnant 
flakes comprised 58 % of the total. Of those, 62 % 
(195 flakes) were produced by soft hammers and 38 % 
(119 flakes) by hard hammers. The result of the analy
ses of the variables is shown in tables 20 to 25. 

Cumulative frequency diagrams of the flake length, 
width and thickness in mm and the platform remnant 
width and length are presented in figs. 54-58. In all 
cases the lines of the soft and hard techniques are 
clearly separated, the line of the soft technique being 
steeper. 

Soft technique flaking involved both direct and in
direct percussion. Flakes produced by the punch tech
nique, indirect percussion, can be independently classi-

Table 22. The median in mm of 
platform remnants in the reference 
material 

length width 

Soft 8.5 3.6 
Hard 18.5 6.9 
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Table 23. The ratio of 
medians of platform remnant 
length and platform remnant 
width (length/width) in the 
reference material. 

ratio 

Soft 2.4 
Hard 2.7 

Table 24. The cortex flakes in the reference 
material by number and percent, divided 
into primary and secondary cortex flakes. 

soft hard 

Primary cortex 1 
Secondary cortex 13 56 
% 19 81 

Table 25. Distribution (by number) of 
platform remnant morphology of 
platform remnant flakes in the 
reference material. 

soft hard 

Lens-shaped 60 34 
Semi-lens shaped 60 14 
Triangular 6 16 
Rectangular 1 3 
Elongated 19 12 

fied. Of a total of 33 flakes derived from the punch 
technique, there are surprisingly many platform rem
nant flakes, all in all 24. The flakes produced by the 
punch technique are too few in number to be analyzed 
statistically, but it is worthwhile considering the fol
lowing: 

Median flake width is 23.8 mm and median flake 
thickness 6.8 mm. The ratio is 3.5, to be compared 
with 5 for the soft technique in general. In comparison 
with platform remnants produced by the soft technique 
in general platform remnants are considerably larger in 
flakes produced by the punch technique, median length 
being 15.8 mm and width 6.1 mm. The ratio is, never
theless similar - 2.6. The frequency of lips is low, only 
3 flakes exhibiting lips. 4 flakes from the punch tech
nique have elongated platform remnants. The remain
ing platform remnant flakes have either lens-shaped or 
semi-lens-shaped platform remnants, except in 2 cases. 
Only 7 flakes produced by the punch technique show 
feather-ends. 

The Kruskal-Wallis test of variance shows a prob
ability of 0.0 concerning both the soft and the hard 
technique. This is a clear significance of independence 
between the techniques. The values for the platform 
remnants indicate a minor dependence. The test values 
of probability for platform remnant length and for plat
form remnant width are 0.142 and 0.105. 

Finally, in the analysis of debitage from Gressvatnet 
VI the average weight was considered. The figures for 
the average weight of flakes from the soft and hard 
techniques in the reference material correspond well 
with level 1 and levels 2-6, respectively, the fit for the 
soft technique being slightly less satisfactory. In the 
reference material the average weight of flakes from 
the soft technique is 2.0 g and from the hard technique 
6.6 g. 

% 

soft 
hard 

i i 1 T—-i 1 1 1 1 1 1 1 , 1 , 1 1 1 1 1 1 1— 
5 15 25 35 45 55 65 110 mm 

Fig. 54. Cumul
ative frequency 
diagram of flake 
length on sampled 
flakes of soft and 
hard techniques 
from the reference 
material. 
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Fig. 58. Cumulative frequency diagram of platform remnant 
width on sampled flakes of soft and hard techniques from the 
reference material. 

Fig. 55. Cumulative frequency diagram of flake width on 
sampled flakes of soft and hard techniques from the reference 
material. 
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Fig. 56. Cumulative frequency diagram of flake thickness on 
sampled flakes of soft and hard techniques from the reference 
material. 
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Fig. 57. Cumulative frequency diagram of platform remnant 
length on sampled flakes of soft and hard techniques from the 
reference material. 

4.6. DISCUSSION OF THE RESULTS OF 
THE ANALYSES OF THE PREHISTORIC 
AND REFERENCE MATERIAL 

4.6.1. Sources of error 

The results received from the production of replicas 
are interesting and worthwhile comparing with the 
results of the analyses of prehistoric debitage at Gress-
vatnet VI. It must be pointed out that the results of 
analysis of the reference material do not verify or 
falsify the interpretations of the results gained from the 
study of the prehistoric material; they simply give 
probable support. 

There are without doubt several implicit sources of 
error in the production of replicas and in the reference 
material that can never be observed. The same problem 
concerns errors that may be explicit. The discussion of 
possible sources of error is complicated by the fact that 
we have no first-hand knowledge about the prehistoric 
manufacturing process. 

For example, the fact that the reference material was 
produced indoors, by one single man, with modern 
fabricators, on one occasion, in the 20th century must 
be kept in mind. The prehistoric artefacts, on the other 
hand, were produced by a number of knappers over 
centuries and millenia, with various fabricators which 
are perhaps not known to us today. This, of course, 
implies innumerable sources of errors. 

The raw material collected for the experiments, was 
chosen by archaeologists of today. Although the ex
perimental raw material was collected within and in 
the vicinity of the areas of production, we cannot be 
certain that preh istoric knappers would have collected 
the same boulders as we did. The different colours and 
sizes might make possible errors smaller. During the 
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experiments it became apparent that it would be of 
great value to test the workability of each boulder in 
the field before transportation. Fortunately, few of the 
collected boulders proved to be completely sugar-like 
in texture. It is of interest that several boulders found 
in test area I and II (not being used in the experiments) 
had one or two large flakes removed in situ. There are 
two possible explanations. It could very well indicate 
the testing of the material by prehistoric knappers. This 
is also apparent in the Maksjön area further south 
(Huggert pers. comm.). Of course, it also can be 
claimed that the boulders are frost-fractured. 

4.6.2. Comparison and discussion 

In the analytical procedures all registered flakes were 
coded for the variables described in chapter 4.2.1. In 
this comparison the variables are discussed in the order 
earlier presented. 

On the whole, the results from the two analyses are 
alike. Of the total number of registered flakes the pro
portion of platform remnant flakes and non-platform 
remnant flakes is 47 % compared to 43 % in the pre
historic assemblage and 52 % compared to 58% in the 
reference assemblage. 

As seen in table 26, the suggestion that debitage 
from level 1 at Gressvatnet VI is comparable with the 
soft technique in the reference material and that the 
debitage from levels 3 to 6 can be paralleled by the 
hard technique in the reference material finds support 
and is worthy of attention. 

Statistically, median flake width and thickness in 
the prehistoric assemblage are surprisingly comparable 
with parallel values from the soft and hard techniques 
in the reference material. 

Differences in flake width of both platform remnant 

Table 26. A comparison between median width and thickness and width/thickness ratios of 
flakes in the cultural layer and the reference material.  

CULTURAL LAYER 

width thickness ratio 

Level 1 20.0 3.3 6.1 
Level 2 24.3 6.9 3.5 
Level 3 23.0 8.1 2.8 
Level 4 21.6 7.8 2.8 
Level 5 21.7 7.9 2.7 
Level 6 24.7 9.3 2.6 

Level 1 23.0 3.2 7.2 
Level 2 30.0 7.2 4.2 
Level 3 26.5 7.3 3.6 
Level 4 24.7 6.9 3.6 
Level 5 24.9 6.9 3.6 
Level 6 29.0 8.3 3.5 

Level 1 17.1 3.4 5.0 
Level 2 18.5 6.5 2.9 
Level 3 19.5 8.9 2.2 
Level 4 18.5 8.7 2.1 
Level 5 18.5 8.8 2.1 
Level 6 20.4 10.3 2.0 

length width 
Level 1 9.5 3.2 3.0 
Level 2 15.3 5.9 2.6 
Level 3 21.8 6.8 3.2 
Level 4 16.4 5.6 2.9 
Level 5 14.5 5.7 2.5 
Level 6 15.0 5.8 2.6 

platform 
remnant 
flakes 

non-
platform 
remnant 
flakes 

REFERENCE MATERIAL 

width thickness ratio 

14.0 3.3 

22.0 7.6 

18.8 

34.4 

3.3 

8.3 

12.8 3.2 

17.6 7.1 

platform 
remnants 18.5 6.9 

4.2 soft 

2.9 hard 

5.7 

4.1 

soft 

hard 

5.7 soft 

2.5 hard 

length width 
8.5 3.6 2.4 soft 

2.7 hard 
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flakes and non-platform remnant flakes are greater 
than differences in flake thickness. Differences of up to 
6 mm are documented. These variations may fall with
in the margin of error. But probably other explanations 
should be sought. The implicit sources of error in com
parisons between the manufacture of replicas and pre
historic manufacture must be taken into consideration. 
The sources of error mentioned above may be of sig
nificance here. The comparison of flake thickness is 
more striking. The degree of correspondance is 
remarkable. This correlation is also valid for medians 
of platform remnants. Probably, there is a tendency 
towards wider platform remnants in the reference col
lection. In this comparison the ratios are akin. 

The results of the comparison of the median width 
and thickness of flakes in the prehistoric debitage are 
interpreted as variations in manufacturing techniques. 
This interpretation is confirmed by the results of the 

analysis of the reference material, where flakes from 
soft and hard techniques differ in width and thickness. 
This pattern is strengthened when the ratios of median 
width and thickness are compared; these ratios vary 
consistently. The prehistoric assemblage is compared 
with the soft and hard techniques in the reference 
material (table 26 and figs. 59, 60). The degree of cor
respondance of less than 1 unit and of the lines are 
convincing. 

When the cumulative diagrams for the prehistoric 
assemblage and the reference material are compared, 
several similarities are striking (figs. 59 and 60). One 
line distinguishes itself from the others in all diagrams. 
In the prehistoric material it is level 1 that differs; it is 
nearly identical to the line reflecting the soft technique 
in the reference material. In the diagrams presenting 
flake width the curve is steep and identical to 60 %. In 
the diagram showing the reference material the curve 

level 

Fig. 59. Comparison of the cumulative frequency diagrams of flake width and thickness on sampled flakes. The 6 levels at 
Gressvatnet VI to the left and the reference material to the right. 
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above that is more gently sloping. In the diagrams of 
flake thickness the lines are identical. The lines for 
levels 2 to 6 in the cultural layer are grouped together 
and correspond to the line reflecting the hard technique 
in the reference material. In all diagrams there is a 
space between these lines and level 1/the soft tech
nique. The line for the hard technique is the most 
elongated and gently sloping of them all. 

The lines showing the platform remnant length dis
play similarities to about 50 %. After that, the inclina
tion of lines for the reference material becomes more 
gentle than that of the lines showing the prehistoric 
material. 

The difference between a predominantly soft tech
nique on the one hand and a hard technique on the 
other in the prehistoric material is supported by the 

cumulative frequency diagrams. The differences above 
60 and 50 % in line position and inclination can prob
ably be explained by technological variations among 
the knappers. 

Concerning the non-metric attributes, lip, platform 
remnant morphology, end shape and cortex, a pattern 
is noticeable, indicating a distinction between the soft 
and the hard technique. In the prehistoric context lip
ped flakes are found exclusively in level 1. In the refer
ence material relatively few lipped flakes are register
ed. These flakes will have to be described in absolute 
numbers. In the reference material 22 flakes produced 
by the soft technique had lips. 3 hard technique flakes 
were registered as having lips. Despite the low 
numbers, this indicates that lips are technological 
characteristics primarily typical of the soft technique. 

% % 

100 

50 level 

T 

100 

50 

soft 

45 55 35 25 

level 

mi 

100 

50 

soft 
hard 

mi 25 

Fig. 60. Comparison of the cumulative frequency diagrams of platform remnant length and width on sampled flake s. The 
6 levels at Gressvatnet VI to the left and the reference material to the right. 
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Platform remnant morphology is a product of the 
used technique. In both the prehistoric and the refer
ence material the lens- and semi-lens-shaped platform 
remnants dominate. This tendency can be seen in level 
1 and the reference material produced by the soft tech
nique. Here the materials are exceedingly homo
geneous and comparable. The lens and semi-lens 
shapes are also predominant in levels 2 to 6 and in the 
reference material produced by the hard technique, but 
not to this extent. The shapes are more mixed and all 
categories are present, more or less frequently. 

When flakes are unbroken, the end forms a charac
teristic shape. In these analyses two types are distin
guished, designated feather-end and blunt-end. When 
registering the prehistoric material, it was obvious that 
level 1 contained overwhelmingly feathered end 
shapes while in the lower levels broader and more 
blunted end shapes were encountered. This pattern is 
more marked in the reference material, with a clearly 
greater percentage of feather-ended flakes being pro
duced by the soft technique whereas blunted flakes are 
associated with the hard technique. This comparison is 
however uncertain because of the large number of 
broken flakes. 

Finally, the variable cortex is logically present in the 
decortication phases of the reference material. Decorti
cation was done with hard hammers and consequently 
the cortex flakes are seen in this connection. It seems 
as if the decortication phase was present at Gressvatnet 
VI in the periods from the 7th millenium up to the 
second (levels 2-6). This corresponds to the earlier 
suggested pattern whereby the hard technique was used 
to a greater extent in the earlier periods. 

4.6.3. Concluding remarks 

It is tempting to overestimate these results and draw 
sweeping conclusions from the comparison between 
the prehistoric and the reference material. Here the 
interpretation is restricted to the fact that, in the first 
place, there are remarkable similarities between the 
variables tested in level 1 at Gressvatnet VI and the 
soft technique in the reference material. Secondly, the 
result from the analysis of flake variables in levels 2 to 
6 of the cultural layer at Gressvatnet VI corresponds 
with those variables of the hard technique in the re
ference material. 

These circumstances corroborate the interpretation 
proposed earlier according to which a difference in 
technique can be noticed in the flake material of the 
cultural layer at Gressvatnet VI. The probability in
creases that a predominantly soft technique was used 
during the Bronze Age, while a hard technique was 
used to a larger extent during the Neolithic and the 
Late Mesolithic. 

4.7. AN EVALUATION OF THE 
APPLICABILITY OF THE METHOD 

In the introduction it was proposed that the variables 
used in the analysis of flake material from Gressvatnet 
VI, could also be used for classificatory purposes. 
Further, it was suggested that the results from the 
analysis could be used in more general terms. Here 
these two statements are further elucidated. It must be 
noted that quartz technique is excluded from this 
discussion. It concerns quartzite and akin materials, 
including brecciated quartz, which react in similar 
ways when flaked. 

The Scandinavian tradition of classifying lithics has 
hitherto concentrated on the metric registration of tools 
(Baudou 1978a, Broadbent 1979, Helskog et al 1976, 
Malmer 1962, Försök till klassificering... 1969). Flake 
material has only attracted minor attention. Baudou 
(1978a), Madsen (1986) and, to some extent, Helskog 
et al (1976) are those who have contributed a taxono
my of both tools and flakes. 

I think that lithic taxonomy should include the regis
tration of flakes as well as tools. This taxonomy should 
be based on problem-oriented issues and include both 
non-metric and metric attributes. Knutsson's (1988) 
taxonomy complies with these conditions. Yet, there 
are simpler approaches. If the relevant and significant 
attributes in relation to a proposed question are 
registered, a classification including both metric and 
non-metric attributes which reflect procurement and 
technical steps in the manufacturing process is far 
more preferable to earlier classifications. 

In this thesis the flake material has been registered 
on the basis of variables selected in relation to the 
problem of possible variations over time in the manu
facture of flaked stone tools. As shown in chapters 4.3. 
and 4.4., the results of the flake analysis explain differ
ences in the flake material. The chosen variables have 
showed significant characteristics of flakes which are 
interpreted in terms of manufacture. As such, the vari
ables are of value when classifying. Possible variations 
over time in the manufacture of flaked stone tools must 
be considered a general problem and therefore when 
classifying flakes the proposed characteristics should 
be taken into consideration. 

The advantages of using these variables in classifi
cation are the following: 

Registration is relatively time-saving and straight
forward. This is of great value when working with 
large assemblages. 

The attributes are adapted to statistical operations. 
This is a prerequisite if a presentation of the problem 
in mind is to be interpreted. As stated earlier, a statisti
cal treatment of the assemblage should be conducted 
when working with large assemblages. 

The most important is that the attributes, when con
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nected to a framework of questions and a model, can 
provide information about the problem in mind. Con
sequently, more interpretable data can be derived from 
an apparently non-informative assemblage of flakes. 

To return to the variables in the analysis, each of 
them is not equally significant. In classificatory terms 
the following variables can be regarded as significant 
attributes: 

1. The thickness of the flake (in comparison with the 
width). 

2. The presence or absence of cortex. 
3. The length and width of the platform remnant. 
4. The presence or absence of lip. 
5. The shape of the platform remnant. 
6. The end shape of the flake. 

Additionally, the colour of the flake may supply 
further information. 

These attributes serve as a base in classification and 
if further technological details about manufacture are 
desired, they can be added. Once registration has been 
completed, information about tool manufacture can be 
obtained from an analysis of the attributes. This infor
mation is well beyond and of more significance than 
what is achieved with traditional taxonomies. 

The results of the flake analysis from Gressvatnet 
VI consider variations in manufacture. The analysis is 
conducted on the same lithic material deposited during 
various periods. The variables are selected to be as 
general as possible and tested on a large sample. Gener
ally speaking, the manufacture of flaked stone tools in 
central and north Scandinavia seems to have under
gone similar general development. Of course, there are 
differences due to local or individual variations. On the 
whole, these variations are minor and of less signifi
cance in this context. Also, chronology, the changes 
over time, must be taken into account when the results 
are discussed. 

With these reservations in mind, the variables 
selected for the analysis of differences in manufacture 
are considered valid in a wider context and suitable for 
application as taxonomic units. 

4.8. THE VALUE OF LITHIC MATERIAL; 
ITS SYMBOLIC AND SOCIAL MEANING 

The manufacture of stone tools also includes other 
aspects beyond selection and technique. For a full 
understanding of the total process, organizational and 
symbolic aspects should be considered. In this chapter 
these aspects are approached. 

For prehistoric societies in central and north Scan
dinavia the procurement and manufacture of stone 
tools was a basic economic activity. It was a prerequi
site for the acquisition of food and clothing and the 
construction of dwellings. Generally, it can be said that 

the various demands on stone as a raw material steered 
the intensity and methods of procurement or, in other 
words, how much time and energy was devoted to 
manufacturing. Further, whether raw material was 
available locally or transported over long distances or 
whether stone tools were acquired by exchange were 
determinant factors (Luedtke 1984:65). Beyond these 
utilitarian aspects of the use of lithic materials, other 
behavioural aspects in a context of ceremony and 
organization of labour can be discussed. Depending on 
the nature of the symbolic world and availability, lithic 
materials were probably valued according to their sym
bolic meaning. The use and perhaps subsequent 
exchange of lithic artefacts, utilitarian as well as sym
bolic, in all probability was organized according social 
strategies in each group or society. The ability to 
organize and the need for organization was correlated 
to the complexity of the society and the scope of 
utilization. The manufacture of flaked stone tools as 
described in chapter 4.4. and 4.6. is seen as part of a 
larger system, also including these behavioural aspects. 
In the following, these aspects are approached by 
hypothetical discussions for the purpose of future test
ing. Without claiming completeness or presenting the 
finished research design, I regard the aspects discussed 
below as significant when approaching the question of 
how stone was valued in stone-using societies and 
organizational aspects involved in the manufacturing 
process. The outline presented here should be seen as a 
basis for further discussions and, in a more developed 
form, as a topic for research. 

In Scandinavian archaeological literature the value 
of stone tools and raw materials beyond the functional 
and technical has been little discussed. Neither have 
ways of interpreting the behavioural use of raw mate
rial localities and workshops been discussed. However, 
recently the issue of the symbolic value of stone tools 
and raw materials has been initially discussed (Sandmo 
1986, Engelstad 1991). Further, behavioural activities 
in connection with acquisition are discussed in a pro
ject analyzing the "factors affecting the selection of 
lithic raw materials in stone-using societies" (Taffinder 
1987:62). Also, the general value of stone materials in 
a socio-cultural context is an issue in studies by Bruen 
Olsen (1981), Alsaker (1987) and together (Bruen 
Olsen & Alsaker 1984). 

Outside Scandinavia research into and discussions 
on the concept of the value of stone material and the 
organizational aspects of procurement and exchange 
has accelerated. In the USA, Great Britain and Austro-
nesia several theses and papers have been published 
(see for example Torrence 1986 and several papers in 
Earle & Ericson 1977a, Wright 1977, Ericson & Purdy 
1984, Sieveking & Newcomer 1987). Research and 
discussions are conducted both on a theoretical level 
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and on a concrete archaeological and ethnographic 
level. 

Technology and procurement are often expressed in 
metrical terms and subjected to statistical operations, 
as in this study. But when the symbolic and social 
aspects of manufacture and stones are discussed a dif
ferent terminology is used basically built on concepts 
and ideas from ethnographic epistemology. With this 
base, problems and hypotheses are formulated and 
applied to prehistoric phenomena. When research 
advances so far and is applied to archaeological 
contexts, there are always difficulties and pitfalls, 
evident when concepts of value are to be discussed. 

The symbolic world in human societies has been 
widely studied. Until recently within archaeology it 
has been limited to studies of mortuary rituals, grave 
goods, funerary constructions and petroglyphs. 
Symbolism has been considered the "most difficult and 
least accessible aspect of prehistoric culture" (Engel-
stad 1991:23). The difficulties and problems derive 
primarily from the absence of a theoretical framework 
intergrating culture and function and providing analo
gies usable in archaeology. This would make data that 
are difficult to obtain more accessible (e.g. Hodder 
1982b: 14). It is perhaps unachievable to construct a 
theoretical framework embracing prehistoric concepts 
of value on the basis of archaeological material. This is 
an interdisciplinary field where semiotics, structural
ists, ethnographers and others possess knowledge and 
competence. A psychological aspect is possibly also 
involved. The epistemologies of these disciplines with 
various theories, methods and approaches differ from 
the archaeological but they may be applicable. The 
theoretical discussion must be kept current, and until 
the theoretical framework has been established, the 
problem can be approached by discussing the results of 
ethnographic studies and using them as sources of 
inferences. 

Without referring to the extensive and varied litera
ture produced in each discipline studying human sym
bols, I would like to emphasize a relativistic approach 
which is based on the idea that each society may have 
and does have symbols which are uninterpretable or 
incomprehensible for those outside that community. 
This means that complete knowledge is impossible and 
that several possibilities of interpretation must be kept 
open. The archaeological situation of inference is not 
as fluid and unattainable as might be thought. 

In this chapter behaviour in the context of acquisi
tion, manufacture and consumption is discussed syn-
chronically. In connection with these contexts, differ
ent values and organizational aspects can be expressed 
on a symbolic and a social/organizational level. The 
discussion is based on ethnographic and archaeological 
studies on the value of stone material including ques

tions touching on social aspects of the utilization (see 
for example Mc Bryde 1979, Phillips 1979). A theor
etical model based on premises is presented, consti
tuting the base for hypothetical discussions before the 
research design is set up. 

The distribution and exchange of axes in the Pacific 
involves complex social and cultural demands and 
values. The studies of these exchange systems and the 
results are relevant and worth discussing in a context 
where the basic factors of value are decisive for the 
processes of manufacture and exchange. 

In New Guinea and Australia stone axes were used 
at least until the 1950s. Several ethnographic studies of 
various aspects of the use of stone axes have been 
published. They are more or less descriptive in cha
racter. In one study of stone axes in New Guinea of a 
more theoretical approach Phillips presents a model 
where "contexts of production, acquisition and con
sumption" are the base when utilization is discussed. A 
simplification of the model proposed by Phillips (1979: 
109) is shown in fig. 61 with my comments: 

The "context of production" can be interpreted in 
this way; 

The character of the raw material decides the func
tion of the tool. Production and technology are de
scribed as various methods of acquisition. Stone was 
made into axes of various sizes and they performed 
various functions. Most axes can be divided into work 
and ceremonial axes. Axe manufacture was not a full-
time occupation and often only one category of axe 
was produced within a raw material site (Phillips 
1979:109f). Apart from the technical, functional and 
morphological aspects, it is worth emphasizing the 
organizational and possible symbolic contexts. 

In the "context of acquisition" acquisition by manu
facture or by the procurement of axes is discussed. 
Axes were either manufactured by the local group or 
obtained by direct or indirect exchange. Despite the 
existence of linguistic barriers axes were spread over 
large regions either through trade, as gifts in an 
exchange system or through warfare (Phillips 
1979:1 lOf). 

Finally the "context of consumption" of axes is 
viewed from two angles . Those groups living in the 
manufacturing area use the axes to perform a variety of 
tasks, while those who have limited access to axes evi
dently use them in fewer contexts. In addition to the 
practical use of axes, such as tree-felling, gardening, 
etc. the axe also has a ceremonial function. It is of 
importance as an exchange item in ceremonies such as 
festivals, weddings, funerals etc. and as a symbol in 
warfare (Phillips 1979:11 If). 

This is the base for modifying this model presented 
by Phillips into the following theoretical model which 
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can be applied to a central or north Scandinavian mate
rial (fig. 62): 

In the concept of acquisition both the tool and raw 
material must be included. Also, a tool can be acquired 
in different ways. The social aspects can be discussed 
at an organizational level, concerning specialists and 
access to the local raw material. Raw material in itself 
can be valued and as such have symbolic meaning. The 
raw material can be acquired for local manufacture or 
for distribution or exchange. This involves organiz
ational aspects. Acquisition may involve ceremonial 
behaviour. 

The concept of manufacture involves symbolic as 
well as social/organizational aspects. The raw material 
and style possess intrinsic value which can be inter
preted as symbolic value. Also, possible ceremonial 
behaviour connected to manufacture must be kept in 
mind. In manufacture the question of social organiz
ation into specialists and /or non-specialists has been 
discussed and seen as central (c.f. Gibson 1984, Gram-
ly 1984, Torrence 1984, Miller 1987) The distribution 
or exchange of preforms and tools must have been 
organized at a social level. 

Finally, the concept of consumption is divided into 
ceremonial exchange and use and the more secular 
distribution and exchange. Behaviour associated with 
the former is interpreted in symbolic terms while 
behaviour associated with the latter is seen from a 
social viewpoint. Also, the everyday use of the manu
factured tool is considered only in terms of social 
behaviour. 

Given that lithic artefacts in prehistoric hunter-
gatherer societies possessed more than only technical 
and functional value, the above stipulated aspects are 
discussed more concretely in the following. Acquisi
tion, manufacture and consumption are interacting 
parts in a larger framework also incorporating 
exchange (Torrence 1986:5f). Concerning the Rana-
Tärna mountain region, it is acquisition and manu
facture which are central in the model. In acquisition 
and manufacture, the raw material, style and the spe
cialist are dependent and interacting factors. Trans
port/exchange versus local manufacture are together 
with ceremonial aspects less dependent and may act 
individually. This theoretical model is related to the 
model presented in chapter 4.2. for the manufacture of 
stone tools. 

In this context it is important to stress that archaeol
ogy as a discipline develops the general theoretical 
framework, the theoretical models of exchange and of 
the organization of manufacture/exchange. Archaeo
logical theory and methods are prerequisites for en
suing tests on the archaeological record. Ethnography 
contributes analogies which help to construct the 
general theory. A similar mode of thought has been 

ACQUISITION 

MANUFACTURE 

CONSUMPTION 

Fig. 61. A simplification of the model of the use of stone 
axes in New Guinea presented by Phillips (1979:109), being 
the base for the d iscussions emanating into the model of the 
value of stone. 

advocated by Earle & Ericson (1977b: 11). 
The quality of the raw material was decisive when 

material for tools was selected. Probably in most cases 
the functional aspect was crucial and material with less 
attractive outer appearance but of easily workable 
character was preferred. However, when materials for 
the manufacture of tools and items with other values 
were selected, apparently visual qualities were of more 
importance. Also, there are situations where no con
trasts between the outer and interior qualities are at 
hand. 

A discussion of the symbolic values and various 
preferences due to cultural differences can be tangent 
to speculation. It considers the value of that which is 
external and visible as well as the intrinsic character of 
the raw material. Also, the situation involves choice by 
individuals and groups of people. Notwithstanding 
this, a number of analyses have shown that different 
colours were probably preferred in certain periods and 
that different types of raw material were used for 
various techniques. (Broadbent 1979:53, Ericson 
1984:3, Sandmo 1986:193ff, Taffinder 1987b:69f). 
Situations of choice are based on cultural and social 
affiliations. Questions concerning the value of lithic 
materials are at an explorative level and they open new 
perspectives in archaeology, improving concepts and 
questions concerning symbols and manufacture . 

The discussion of colours as symbolic expressions 
has ethnographic reference. Colours can be seen as 
definitions of symbolic relations, where various 
colourc express different symbolic situations. For 
example, red, white and black are central in symbolic 
contexts. They reflect different states and are used in 
various decisive situations, such as hunting and war, in 
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connection with justice, initiation rites and death. 
Colours may also express emotional qualities, physical 
force or the quality of magic power (Jacobson-Wid-
ding 1979). (For exemplifications see Jacobson-Wid-
ding 1979:154ff). 

There are further aspects to be elucidated. In the 
case of raw material, it is not necessarily the outer and 
inner qualities that are of significance in a symbolic 
and cultural context. The raw material in itself may be 
prized to such an extent that it was preferred to others 
when several alternative materials were available. Eth
nographic studies in New Guinea indicate that stones 
from different quarries were procured for different 
categories of axes of various sizes and functions (Phil
lips 1979:110). Furthermore, it is conceivable that the 
procurement areas and sites themselves were held in 
esteem or even considered sacred associated with ritual 
danger and myths (Jones & White 1988:56ff, Bruen 
Olsen & Alsaker 1984:100). 

These aspects are worth emphasizing when the 
Rana-Tärna mountain region with extensive manufac
ture of flaked stone tools is considered. Brecciated 
quartz has such advantages that it may have been more 
highly regarded than other materials. Technically it is 
of high quality, comparable to flint (Paulsen, pers. 
comm.), and its colour and texture, different from other 
quartzites, make it visually attractive for modern eyes. 
It is of note that the material was selected during all 
periods in question. The explanation for this may not 
be only chronological. Hypothetically, the material 
could have been highly prized due to symbolic and/or 
cultural norms. 

But discussion on the conjectural symbolic value of 
stone materials verges on speculation. It is easy to find 
ethnographic examples that confirm the premises and 
theories positively. Possible resemblance can be bal
anced by pointing out that the ethnographic record also 
indicates the existence of groups of aborigines in 

Austranesia that have vague ideas, or non at all, about 
the origin of the raw material (Phillips 1979:110). In 
this context this can be interpreted as meaning that the 
stone has no pronounced symbolic or cultural value. 
Speaking in diachronic terms, this contrasting aspect is 
of key importance. Cultural, economic and social con
ditions varied during the millenia from the Late Meso-
lithic to the Early Iron Age, even if the economic base 
was the same. This implies a concept where cultural 
and symbolic values must not be viewed as static. 
They doubtlessly varied from period to period and 
possibly also between different regions. 

Concerning specialization in the manufacture of 
flaked stone tools, theoretically speaking, two posi
tions must be held. First, possible specialists can be 
seen as individuals or groups. In modern language a 
specialist is an individual, a skilled professional practi
tioner, but the concept should also include group-
related specialists. 

Secondly, the concept of specialization can also be 
seen in the light of labour division among individuals. 
In hunter-gatherer societies labour division apparently 
existed. Division existed between but also within the 
sexes. A specialist can be defined as a skilled crafts-
woman/craftsman. In modern terms, we would say that 
she or he is concerned with making high quality pro
ducts. Also, the term "specialist" can be separated from 
the craft and instead have the meaning of industrial 
specialist, efficiently producing tools on a large scale. 

In practice, the manufacturers of flaked stone tools 
can probably not be isolated into these definitions. 
There is also a chronological difference. Theoretically, 
all variants of the definitions of specialists could exist, 
i.e. more or less skilled craftsmen working concomi
tantly on the one hand and more or less industrial spe
cialization on the other. Complex situations have been 
illustrated by Torrence who has demonstrated a "very 
complex mix of different levels of skill and efficiency" 

access and 
manufacture 

raw material specialist 

style 

everyday use CONSUMPTION 

ACQUISITION 

ceremonial exchange MANUFACTURE — distribut, on/exchange 
anchor use  

Fig. 62. The theoretical model of 
aspects reflecting the value of 
stone based on ethnographic data. 
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at three sites with obsidian in the Aegean (1986:220). 
The question of procurement and manufacture spe

cialization has been debated. Specialization is not 
thought to occur in areas of low acquisition or where 
structures at acquisition sites are absent (Gramly 
1984:12, Torrence 1984:53). This concerns local con
ditions. Generally, specialization of various kinds, 
must be considered as a reality throughout prehistory 
and it should be discussed. A complex situation with 
various kinds of specialists along with non-specialists 
must be conceivable. Indications of "part-time flint-
knapping specialists" (Gibson 1984:144) also imply 
full-time specialists. In discussions of part-time 
specialists, another denomination has been suggested. 
Apart from full-time and part-time, spare-time special
ists have also been discussed. A spare-time specialist 
performs her or his activities "in the time left over 
after" the subsistence requirements of the person or 
her/his family have been provided for. This person is 
not dependent on the social unit for work which a» part-
time specialist is. (Befu 1964:140f). This designation 
may introduce confusion into the discussion on spe
cialization. I think that on the contrary it illustrates the 
complexity described earlier, and can serve as a cautio
nary tale when specialization is, as so often, under
stood in modern terms. 

The abundance of collecting sites and workshops in 
the Rana-Tärna mountain region, providing evidence 
of large-scale manufacture concentrated in well-defin-
ed areas, could indicate specialized manufacture. This 
conjectural specialization does not have to be full-time; 
but it could be seasonal. 

Studies of recent flint tool production in the Middle 
East confirm these assumptions. There manufacture 
was conducted by seasonal specialists. The remains 
displayed evidence of concentrated and separated 
stages of manufacture (Miller 1987:205). In south Nor
way a number of sites are interpreted as transition sites 
where blanks were modified into microliths (Skar 
1989:19f). This circumstance further confirms the con
cept of non-specialists. 

Until further work has been done to develop 
methods for testing available data, discussions of this 
issue in the Rana-Tärna mountain region can only be 
hypothetical. It can be called into question whether 
specialist knowledge was a prerequisite for procuring 
the raw material and making tools out of it. Probably a 
group of people with more general technical know
ledge could manage without being skilled for a certain 
time. Members of a hunter-gatherer society must have 
had diverse skills to survive. On the other hand, I main
tain that hunter-gatherer societies are not reproduced 
for millenia without evolving some kind of specialized 
knowledge conducted by skilled craftsmen. Theoreti
cally, it can be assumed that specialist knowledge is a 

prerequisite for technical, social and cultural develop
ments in a cultural unit over a certain time. Those in 
possession of this skilled knowledge, do not have to be 
full-time skilled craftsmen. For part of a season, they 
could be involved in other, different practices. Also, a 
scenario with both skilled craftsmen of all types and 
more untrained workers working side by side must be 
considered. Bruen Olsen is of the opinion that both 
acquisition and manufacture were comparatively com
plicated processes requiring some kind of skill 
(1981:106). Concerning the Rana-Tärna mountain 
region specialization is apparent during the Bronze 
Age. The extensive utilization of the lithic material, the 
concentration of workshops and the fact that the 
various steps in the manufacturing process are spatially 
separated all indicate a certain amount of industrial 
specialization. 

Associated with the subject of specialization is the 
organization of access to and manufacture of the raw 
material. The social dimension and organization of 
acquisition is complex. In ethnographic literature from 
Australia local groups or individuals are often de
scribed as owning and having access to the raw mate
rial sources. A complex set of relationships between 
owners and workers of resources and sites is register
ed. The complexity involves, for example, distinct 
rights and obligations which are inherited. Also, mem
bers of different clans may be related by co-operation 
(McBryde 1984:272). Situations are described where 
certain groups were specialized in acquisition and 
manufacture or where only certain individuals were 
allowed to work with lithic material. In south Australia 
a quarry, still in use in the 1930s, was controlled and 
owned by a group of people of a certain tribe. Only the 
members of a certain family of this tribe were allowed 
to work in the quarry (Mc Bryde 1979:117) This is an 
example of group specialization, possibly handed 
down from generation to generation. 

The social organization of work in a number of 
greenstone quarries has been studied by McBryde 
(1984). The quarries which were in use in the last cen
tury are still impressive and several ethnographers 
have recorded interviews with the last owner of one of 
the quarries. One man was responsible for the quarry, 
as his father before him also was. The source was 
"important, valued and controlled" and only this man 
had the qualifications necessary for being responsible 
for this quarry. Other men from outside the land
owning group seem to have been related to the 
"owner". They were perhaps relatives from inter
marrying groups. A kind of reciprocity between the 
clans and groups was present. No record of production 
on a commercial basis has been noted (McBryde 
1984:270ff). 

Although quarrying by individuals or by a few 
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members of a clan seems to have been more the norm, 
there are records of a number of men taking part in 
quarrying expeditions. Burton has described three 
quarries where about 50 and up to 145 persons from 
the the same clan were organized into three "quarry-
owning clans". Quarrying took place at intervals of 3 
to 5 years (1984:239). All the adult men and ado
lescent youths participated in the work. They left their 
base camps and moved to the quarries where they 
erected camps, staying there as long as the expedition 
lasted. "The distance from home was slight - some 
men lived close to the sites while others lived at most 
5-7 km away...". Work at the quarries lasted between 3 
and 5 months (Burton 1984:240ff). Burton further 
concludes that they "were successful in mining stone 
only because no individual stepped out of line to 
establish personal control over the resource, thereby 
alienating the remainder of a large potential labour 
force"( 1984:244). 

Further information about quarries not being con
sidered "private property" or that quarrying was not 
restricted to single families or clans is available. The 
quarry was, so to speak, "neutral ground", available to 
most people (Ericson 1984:3). 

Most of the tools manufactured of brecciated quartz 
were initially produced in the Rana-Tärna mountain 
region. During the Bronze Age and the Early Iron Age 
a number of preforms were transported out of the 
region and completed elsewhere. Also completed tools 
were transported to other regions to be used in various 
contexts. The distribution of brecciated quartz tools 
and flakes raises the question of distribution and 
exchange. The term "trade" must be considered inap
propriate in prehistoric contexts. The term "exchange" 
is preferable as it encompasses "all forms of distribu
tion in which goods and/or services are passed between 
hands" (Torrence 1986:2). To avoid the individual 
aspect of exchange, it has to be stressed that exchange 
can also take place "from social group to social 
group". Further exchange has "strong individual and 
social aspects" (Earle 1982:2). Ethnographic records 
from Australia show a wide-spread dispersal of tools 
from each raw material site, several hundred km from 
the sources (e.g. McBryde 1978:355ff, 1984:274ff). 

In most cases the literature on the subject of 
exchange is based on complex societies and production 
for exchange (e.g. Ericson & Earle 1982 and for furth
er references see Torrence 1986). In the ethnographic 
records and discussions of exchange the term exchange 
itself is complex. Undefined, exchange can be conduct
ed for social, ceremonial, personal or economic rea
sons, in the latter case for commercial purposes. Thus 
it is important to formulate a more detailed definition 
of exchange before approaching the subject. 

A research design for the exchange system of the 

Rana-Tärna material should include the identification 
of the raw material sources, the workshops and the 
modes of distribution from the region. The chances of 
constructing a model to be tested are favourable be
cause of the abundance of manufacturing sites and 
because of the characteristic stone material which can 
easily be identified and traced. The model should also 
incorporate the dimension of the exchange and its 
social context. These latter aspects call for a theoretical 
framework. 

The problem of acquisition of tools by utilitarian or 
ceremonial exchange is related to the distribution of 
the lithic material from its source area. In modern 
archaeological research the distribution and exchange 
of material culture products is of interest. Social organ
ization with impact on exchange has been studied by, 
for example Hodder (1982a). Reciprocal and redis-
tributive exchange systems are the basic concepts 
when the social organization involved in exchange sys
tems is inferred. The reciprocal system apparently ope
rates within hunter-gatherer societies and the redis-
tributive system in chiefdoms or states (Hodder 
1982a: 147). 

In ethnographic literature descriptions of the cer
emonial exchange and use of tools among local and 
regional groups have been presented. The ceremonies 
where exchange and use occur are of significant social 
and religious importance; they may be weddings or 
funerals. On these occasions prestige tools change 
owners, principally as gifts. The significance of the gift 
and its considerable role in traditional societies is 
emphasized by e.g. Sahlins (1972:149ff). 

The division into reciprocal and redistributive 
exchange systems may seem too dogmatic. The issue is 
more complex and should be modified. Obviously, 
these systems complement each other within a given 
social unit (Hodder 1982a: 151). Another aspect is also 
worth considering. Tools that acquire symbolic or 
prestige value in social contexts, may have done so 
unintentionally. In Mount William, Australia, stone 
tools did not serve as prestige goods for social pur
poses until they had passed through the region 
(McBryde 1984:278). They were not intended to be 
ceremonial or symbolic when manufactured. This 
status was only achieved when other groups of people 
laid their hands on the stones. With these examples in 
mind, it is obvious that exchange for ceremonial pur
poses is at least as complex as exchange in general. 
Before the research design is set up all these aspects 
serve as cautionary tales to illustrate the complexity of 
the mechanisms of exchange and the difficulties in
volved when and if these mechanisms are applied to 
the archaeological record. 

A study of the way in which possible ceremonial 
exchange and use was conducted in the Rana-Tärna 
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mountain region or whether it was conducted else
where involves too many issues for it to be included in 
this discussion. The question is extensive and could 
very well be incorporated in another thesis. However, 
it has been touched on in this connection, because it 
plays an essential part in the general process of lithic 
artefacts, which includes manufacture and the subsequ
ent processes described in this chapter. 

In a discussion of the organizational aspects of 
transport and exchange the difficulties and problems 
involved have to be elucidated. Implicitly it is suggest
ed that knowledge about the general social organiz
ation is a prerequisite. These are unreasonable 
demands and unattainable. However, recent research 
considering "lithic production" more and more concen
trates on questions of this category. It is emphasized 
that studies of this kind can contribute to inferences 
about prehistoric exchange and organization (see e.g. 
Bruen Olsen & Alsaker 1984:94ff, Ericson 1984;5ff, 
Torrence 1984:62). Several aspects, more or less visi
ble, are involved in this complex of problems and "we 
run the risk of studying only one side of the trading 
equation" and that we "are in fact looking at the visible 
spin-off from the circulation of other commodities now 
invisible..." (Sherrat 1987:193). 

Is it reasonable to suppose that brecciated quartz 
was a product that circulated in a wider region? The 
principal concentration is in the Rana-Tärna mountain 
region. Additionally, the distribution, mainly along the 
River Umeälven, indicates a regional use of the mate
rial apparently transported as preforms and finally 
completed outside the mountain region. Tools of brec
ciated quartz are also found mainly further south of the 
Umeälv region. In the area of the River Ångerman
älven and in the Bothnian coastal areas mainly tools 
but also debitage are found at occasional sites. Also, a 
few items are found to the north (Bergman, pers. 
comm.). The overall impression of the distribution of 
brecciated quartz indicates a regional utilization of the 
material with a long-term use along the River Ume
älven to the southeast and some use in the area of the 
River Ångermanälven. Tools are distributed over a 
wider area. It seems as if tools, to a certain extent, 
were exchanged or transported over a larger area. 

Variations in style are evident in the archaeological 
record. Variations can be based on cultural, individual 
or functional differences. Weissner has defined style as 
either emanating at a personal level, with individual 
identity in focus, or from a group-related level where 

style is part of group identity (1983:257f). Style need 
not always involve a conscious use of symbols. Often 
artisans are not aware that their methods are seen as 
ethnic or cultural symbols. The intentions of the actor, 
when manufacturing a tool, are not always consciously 
symbolic (Sackett 1985:158). 

Stylistic variations interpreted in cultural terms have 
been used as indications of cultural boundaries (see 
e.g. Bruen Olsen & Alsaker 1984:97). It is difficult to 
find variations due to individual differences in large 
assemblages. Also, possible cultural boundaries can be 
inferred from the distribution of various pétrographie 
materials and the distribution of debitage (see e.g. 
Singer 1984:39). In North Sweden different arrow-
points, manufactured by the bifacial technique in 
various pétrographie materials, have been analyzed 
and found to vary stylistically. The analysis results in 
various clusters of points. These clusters are 
geographically distinct in North Sweden and as such 
interpreted as indicating different social territories 
(Forsberg 1989:171). 

Stylistic variations in the archaeological record 
should be analyzed on finished tools. Preforms and dis
carded artefacts are less suitable for such analysis. In 
the Rana-Tärna mountain region all these artefacts are 
found. The finished tools are less frequent, but it 
should also be possible to approach stylistic variations 
in such an assemblage. 

The discussion in this chapter on the value of the 
lithic material and the organization of the manu
facturing process can be combined with the results 
from previous chapters in a working hypothesis: 

The acquisition of the raw material, brecciated 
quartz, in the Rana-Tärna mountain region was sea
sonal; acquisition and manufacture were conducted by 
partly skilled knappers for direct use by local groups 
and to a certain degree for exchange. 

The manufacturing process changes over time, 
being conducted by craftsmen at the beginning and 
later being operated on a more or less pronounced 
"industrial" scale. Preforms and finished tools were 
transported out of the region during the later period 
and/or exchanged to a greater extent. All actions 
involved in the procurement and distribution were not 
organized to any high degree and were not conducted 
on a "commercial" basis. A complex of more or less 
well organized and varied strategies must be consider
ed. 
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5. THE HUNTING OF LARGE MAMMALS 

5.1. INTRODUCTION, TOPOGRAPHICAL 
AND ECOLOGICAL CONDITIONS 

In a hunter-gatherer economy the hunt comprises 
together with fishing and gathering the subsistence 
base. In North Sweden these economic bases were pre
dominant from the Late Mesolithic, when the area was 
first colonized after déglaciation, until the Early Iron 
Age, when herding and agrarian activity was intro
duced in the coastal regions. In western coastal regions 
of north Scandinavia herding and agrarian activity was 
probably introduced earlier (Johansen 1982). The hun
ter-gatherer subsistence continued until at least the Iron 
Age or the Middle Ages in the interior of north Scand
inavia. 

Although often referred to, hunting is seldom dis
cussed in more detail. It is described in general terms, 
without consideration of the prerequisites and condi
tions both in respect of ecology and existence of game. 
The density of various species may have varied 
throughout the millenia. Hunting and trapping are two 
variants of principally one activity; to obtain game for 
food and other purposes. In this chapter trapping is 
included in the issue of hunting. The hunting or trap
ping techniques for different game have of course vari
ed. Different species behave differently and prefer 
various biotopes. Obviously this must be reflected in 
hunting techniques and consequently in the archaeol
ogical record. Also, it is reflected in the different 
strategies used by man. 

This chapter mainly concerns the reindeer as a game 
animal and a resource. Its behaviour is described. 
Additionally, the elk is discussed in terms of its behav
iour, its use as game and as a resource. This informa
tion, together with a summary of ethnographic and tra
ditional hunting techniques, forms the base for a dis
cussion of conditions in the Rana-Tärna mountain 
region. Different categories of archaeological remains 
and finds are considered as possible variables for test
ing of a hypothetical model presented at the end. In 
this chapter the ensuing survey of these aspects com
prise the basis of a model concerning the possibilities 
for hunting and trapping in the Rana-Tärna mountain 
region. 

The topography and ecology of the region were 
described in chapter 2. Here a summary adapted to the 
question of hunting is presented. Neither of the species 
nave difficulty in penetrating the mountainous top

ography. In the Rana-Tärna mountain region it is easy 
to reach the tops of the mountains from the larger val
leys with larger lakes. Only sporadic peaks exceed 
heights of 1000 m.a.s.l. and only a few mountain sides 
are particularly steep. 

The conditions for the two animals and for hunting 
have varied. During the Atlantic the climate was gener
ally warmer; this affected the habitats of various speci
es. Snow conditions and the fluctuations of the tree-
limit probably had most impact in this region. The 
effect of snow conditions upon the fauna is not well 
studied or known. But most probably, it was decisive 
especially in an alpine region, as an obstacle in the 
food quest and to movement. In a topography with 
larger valleys surrounded by high mountains move
ment is easy and during warmer periods the snow 
cover lasted for a shorter time. The deepest snow was 
found in valleys. But probably the snow-free season 
was more favourable for the reindeer and elk. During 
the Atlantic the tree-limit reached its maximum, 
around 200 metres higher than today. It may be hard to 
realize, but this probably had an influence on reindeer 
and elk habitats. As seen in fig. 8 and 64 the areas of 
alpine character were essentially smaller than at pre
sent. Such areas with snow remaining in the summer 
are important in the habitat of the reindeer during the 
summer. The elk, on the other hand, is favoured by 
wooded areas, especially if they are mixed coniferous 
and deciduous. During the Atlantic the pine probably 
dominated this region. 

In the Late Atlantic, around 6 000 BP, the climate 
became considerably colder. The tree-limit retreated 
continually until it reached its present level and larger 
areas of alpine character were exposed. The pine de
clined and was succeeded by the mountain birch. Snow 
cover was deeper and the snow lasted longer in spring. 
Altogether these changes do not favour the elk. A pre
dominance of mountain birch, on the other hand, 
favoured the reindeer. 

Ecological factors are central in a context where 
hunting of large mammals is discussed. However, they 
are not the only factors to consider. Odner has pre
sented a theoretical model of decisions taken in 
situations of resource utilization (1969:63ff). Based on 
his model, the following components are worth to 
emphasize and elucidate. Cultural and social possibil
ities and values are significant in an interaction with 
ecological factors. Social possibilities involve 
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questions like the technical level and the ability to 
organize in a hunting situation. Extent of exchange can 
be seen as a moderating factor and, as such, it must be 
considered. These concepts should be emphasized in 
future studies of prehistoric hunting and trapping. 

In the interior of North Sweden large amounts of 
burnt bone have been collected from excavated dwell
ing sites. The mammals are primarily represented by 
elk and beaver (with a proportional occurrence at sites 
in that order), while reindeer bones are few in number 
(Ekman & Iregren 1984:32). In their basic study of 
prehistoric bone material from North Sweden, Ekman 
and Iregren found regional variations concerning mam
mals. The frequency of elk bones reaches its optimum 
in the area of the River Umeälven and declines further 
north. Reindeer bones, on the other hand, increase 
from the River Umeälven northwards. The authors 
suggest that hunting intensity changed concomitantly 
for the two species (1984:32). However, nothing is 
said of the west-east distribution or of the chronologi
cal differences. As far as the chronological differences 
are concerned there is reason to believe that unburnt 
bones of reindeer are recent, because of the relatively 
rapid decomposition in the soils of north Scandinavia. 
In the Rana-Tärna mountain region comparatively few 
reindeer bones are registered from the sites. The 
unburnt bones are not considered in this context. The 
distribution map of reindeer bones registered in North 
Sweden, which is often cited, shows a grouping in the 
taiga and eastern parts of North Sweden. The finds of 
reindeer bones are compared to the assumed distribu
tion of wild reindeer during historical times (Ekman & 
Iregren 1984,fig 4.4.). There is no concordance. This 
ambiguity and the eastern distribution is not com
mented on. Only one find derives from the alpine 
regions, from a site in Tärna parish. Forsberg, on the 
other hand, discusses the different distribution mainly 
of reindeer in the western parts of North Sweden and 
elk in the east. Both species exhibit seasonal variations 
in occurrence (1985:31). The evaluation of the im
portance of the two species is based on the present 
occurrence and on the distribution of sites with elk 
bones. This is an approach applicable to the prehistoric 
distribution of the two species. 

The idea that the elk is mainly hunted in the taiga 
and eastern regions and that the reindeer is taken in the 
mountains as well as in the taiga is the base of this 
chapter which discusses prehistoric hunting and trapp
ing activities. 

Certain species, principally birds which migrate to 
north Europe in spring, indicate seasonality in hunting. 
Faunal assemblages alone cannot determine whether 
the occupation of sites was seasonal, but all-year use of 
sites can be verified (Ekman & Iregren 1984:36f). All-
year occupation is proposed in the area of several fire-

cracked stone mounds at Bellsås. Winter hunting is 
indicated by the skulls of elk with shed antlers found in 
the largest fire-cracked stone mound. In the vicinity, 
bones from crane (Grus grus) show summer occupa
tion (Baudou 1977:98, Iregren 1985:217). Several 
skulls with shed antlers are reported from Neolithic 
sites in the interior of North Sweden. Here too, the 
indications of winter hunting are supplemented by 
indications of summer occupation, in the form of bones 
of migrating birds (Iregren 1985:219f). 

5.2. THE REINDEER 
The most common indications of mammals in the 
archaeological record are the osteological remains. 
Until now, comparatively few reindeer bones are regis
tered from the interior of North Sweden, and of these, 
few can be dated (cf. bones referred to in Ekman & 
Iregren 1984). Also, in Norway reindeer bones from 
earlier periods are comparatively rare. Among those 
identified, the remains from Gressvatnet VI represent 
one of the largest collections from a high mountain 
region (Lie, in this volume). As can be seen, the 
sparseness of reindeer bones has implications for 
general assumptions on, for example, the occurrence of 
the species, hunting and processing. One way of 
making up for the shortcomings of the archaeological 
record is to include a hypothetical discussion of when 
and where the reindeer occurred, a brief review of the 
prerequisites for the species, and further to establish 
the topographical conditions favoured by the animal. 
This is best done by studying results from the fields of 
zoology and natural history. Together with ethnograp
hic data from the Arctic and Subarctic, they form a 
workable frame for further discussions on the reindeer 
as a usable resource in the Rana-Tärna mountain 
region. In the following the history, the behaviour and 
activity pattern of the reindeer are described. Also, the 
possible advantages of hunting reindeer are discussed. 

5.2.1. The history of the reindeer 
It may seem inappropriate to discuss the history of the 
reindeer in this context. But it can be justified for two 
reasons. Firstly, for decades it has been discussed 
whether prehistoric hunting societies did hunt reindeer. 
But as has been demonstrated in chapter 2.3. and 2.6. 
this view is too static; the conditions favouring rein
deer changed over the millenia, and consequently the 
population should have fluctuated. Against this back
ground and in discussions on the origin of the Scandi
navian reindeer, a brief historical overview is justified. 
Secondly, the reindeer is not frequently described in 
Scandinavian archaeological literature though it is the 
first mammal to be hunted by humans on the Scandi
navian peninsula. There is a relatively large body of 
paleozoological literature on this subject. This issue 
should also be of interest to archaeologists. 
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The actual evolutionary origin of the genus Rangifer 
can probably be traced to Siberia-Alaska at the end of 
the penultimate glaciation (Nieminen 1980:376). The 
evolution culminated in a deer population about 1 mil
lion years ago of which the reindeer is the youngest 
genus. All now living as well as extinct species belong 
to the same genus, Rangifer tarandus (Skunke 1973:4). 
The genus Rangifer is characterized by its advanced 
adaptation to an arctic environment compared with 
other Cervidae. It is spread over large territories in the 
northern hemisphere (Nieminen 1980:379). 

There are two species of Rangifer now living in 
north Europe, Rangifer tarandus tarandus and Rangi
fer tarandus fennicus. They are separate species, also 
differing from the species of caribous populating the 
North American continent (Nieminen 1980:385). The 
two species occur in Fennoscandia and it is from R.t. 
tarandus that the present reindeer was domesticated 
(Siivonen 1975:33). An antler of glacier reindeer 
dating from 34 000 BP found in Tornio, Finland, ap
pears to be of the same type as the prehistoric Danish 
reindeer. The prehistoric reindeer is thought to have 
been of the same type as the now wild species of 
R.t.tarandus. According to Siivonen it is thought to 
have immigrated to Fennoscandia from the south al
ready during the preglacial period, considerably earlier 
than R.t.fennicus, which came from the southeast to 
Fennoscandia long after the last Ice Age (Siivonen 
1975:33f). 

The species of Rangifer which today lives in the 
North Scandinavian high mountains is the domesti
cated, or rather semi-domesticated form. Principally it 
migrates from the taiga to the high mountains in early 
spring and back again in late autumn/early winter. In 
southern Norway there is a fairly large population of 
wild R.t.tarandus numbering around 30-35 000 animals 
in the alpine region of Hardangervidda (Reimers et al 
1980:781). In the last few centuries wild reindeer 
populations were also found dispersed in the interior of 
North Sweden. After injudicious hunting it became 
extinct in the 19th century (Ekman 1910:8ff). Zool
ogists have not been able to establish which species 
these populations belonged to or if they were do
mesticated animals that had run wild. 

5.2.2. Behaviour of the reindeer 

The following discussion on the behaviour of the rein
deer is based on empirical studies of the wild popula
tion at Hardangervidda, south Norway. Also, theoreti
cal knowledge is added. As stated in the previous 
chapter, the wild prehistoric reindeer is the ancestor of 
the population at Hardangervidda. This is the closest 
parallel, even if there are differences, above all due to 
human influences. The semi-domestic species present 
in the Rana-Tärna mountain region today is, on the 

other hand controlled and affected by man and it is 
unclear what influence this has on the behaviour of the 
reindeer. The reindeer is as a species easily manipu
lated. 

Occasionally, one encounters comparisons with the 
caribou in North America. This analogy is an inappro
priate way of approaching the behaviour of a prehis
toric population in the Northern Scandes. There are 
statistical behavioural differences between the present 
European and North American species. Also, the two 
species are different racial types (Thomson 1980:545). 
It may be concluded that these differences also existed 
in the period from the Late Mesolithic to the Iron Age. 
The geographical differences between the continent of 
North America must also be considered. The wild 
reindeer in Scandinavia lives under different geogra
phical and topographical conditions. The Scandinavian 
peninsula is a restricted territory compared with the 
North American continent; it is at most c. 700 km 
wide, with a comparatively small alpine region. With 
some minor exceptions the ecology of the tundra is 
missing. These conditions may influence a reindeer 
population and restrict, for example, the migratory 
behaviour. 

Of the two wild species inhabiting Fennoscandia, 
R.t.fennicus is more stationary and less inclined to 
concentrate in herds, while R.t. tarandus moves 
seasonally within a restricted territory of the high 
mountain area. The movement pattern of the R.t.taran
dus in the Dovre region indicates altitudinal activity 
rather than direct migration (Skogland & M0lmen 
1975). 

The habitat of the present population of wild rein
deer in south Norway has been modified and to a cer
tain extent, restricted by modern society. The exploita
tion of nature in the form of railways and roads, hydro
electric power stations and dams has transformed and 
restricted their original habitat. Probably, the move
ments of R.t. tarandus and R.t.fennicus were more 
accentuated in prehistory than today. However, they 
were probably not long distance migratory as in North 
America, but rather altitudinal. 

Studies of the wild species at Hardangervidda in 
south Norway have resulted in descriptions of its activ
ity pattern and behaviour (Thomson 1971, 1977). The 
explanations of the described behaviour and its 
variability are found to be internal (physiological) as 
well as external (environmental and anthropogenic). 
The studies of the wild reindeer population result in 
some basic factors which influence the activity pattern. 
Light is a controlling time synchronizer, but the rein
deer is also affected by other factors such as weather 
conditions, feeding conditions, sex, age and number of 
individuals (Thomson 1971:42). Seasonal changes are, 
according to Thomson, part of a regular annual activity 



92 

pattern. These regular changes "were accompanied by 
equally regular changes in group size, structure, com
position and individual and social behaviour (1971:30). 

In accordance with seasonal changes group size dif
fers. In winter the herds were stationary and unsegre-
gated actively grazing during mornings and afternoons. 
In late winter, pregnant females seemed restless and 
were in the vanguard of the moving groups. In the 
calving period at the end of May the animals were 
segregated into different classes of reindeer. After 
calving they joined together in rather stationary, graz
ing nursery groups. In summer the animals aggregated 
into large mixed herds when females, males, yearlings 
and calves were observed grazing and moving against 
the wind harassed by flies. By the late evenings the 
herds had become stationary concentrating on grazing. 
In moving herds males were usually in the vanguard 
with females and calves in the rear sections of the 
herds. Finally, in autumn the herds again were split up 
and the animals were living in small herds. (A sum
mary from Thomson 1971:8ff, 1977:334ff). 

Migratory behaviour in spring appears to be more 
developed among mature females. There is an annual 
urge to move in late winter and spring to a distinct and 
probably traditional calving area. The tendency to 
migrate is characteristic of Rangifer populations. 
The basic activity pattern in the Hardangervidda popu
lation is modified by: 

a) the reindeer life cycle 
b) the habitat 
c) the weather 
d) other animals 

The activity pattern is influenced by sex and age. 
For example, activity among bulls during the rut and 
among calving females are profoundly different from 
what can be considered normal (Thomson 1971:45ff). 
Also, the supply of food has influence upon the activ
ity pattern of the animals. The quality and availability 
of pasture are decisive. The area is snow-covered for a 
greater part of the year and at these times food consists 
exclusively of different types of Cladonia. The nour
ishment provided by this is inferior to that of varied 
plants available during spring and summer. Wind 
seems to be the weather factor having most effect on 
the animals; the herd tends to move into the wind. In 
strong wind and cold weather the animals lie down in 
order not to lose body temperature (Thomson 
1977:314ff). The reindeer is affected by different other 
animals, particularly different insects which irritate the 
animals more or less severely. When harassed by 
insects the herds move into the wind to insect-relief 
areas such as remaining snowfields (Thomson 
1977:359f). 

The wild reindeer population the interior of central 

Scandinavia up until the 19th century migrated from 
the taiga to the high mountains in spring and back to 
the taiga again in autumn. The absence of major alpine 
regions like Hardangervidda and Finnmarksvidda, al
tered the migratory routes from an annual cycle restric
ted completely to an alpine environment to one that 
also utilized the taiga region as a winter habitat. Migra
tion in early spring along the major valleys from the 
taiga to the alpine regions have been recorded , at least 
since the 16th century (Tegengren 1952:43). The 
Saami followed their herds of semi-domesticated ani
mals in a seasonal cycle and the location of settlements 
was determined by the migratory routes of the reindeer 
(Tegengren 1952:15). The animals aggregated in hun
dreds and even thousands at the same localities year 
after year and then moved towards the high mountains 
and the calving areas (Tegengren 1952:90). 

In North Sweden the domesticated reindeer migrates 
from the mountains to spend the winter in the taiga 
where it is easier to find food. In early spring the herds 
migrate back to the mountains to the calving grounds 
and possibilities to find snowy areas when harassed by 
insects. The herds spend all summer and autumn in the 
mountains. 

The structure and composition of the herds and the 
activity pattern of the reindeer populations in the Rana-
Tärna mountain region in prehistory were in the main 
apparently similar to those at Hardangervidda. The 
moving routes, on the other hand, were affected by the 
topographical conditions. The comparatively small 
areas of alpine character made it necessary for the ani
mals to use areas outside the high mountains, including 
the taiga region in winter. Within this region there are 
extensive areas with good feeding conditions. Conse
quently, the herds, when moving back to the taiga in 
late autumn or early winter were larger, than those at 
Hardangervidda. The topographical and vegetational 
conditions in the mountain area differ from those in the 
taiga. The taiga appears to have obstructed the herds 
and it is therefore conceivable that they were propor
tionately small. 

5.2.3. Possible predators 

When other animals are discussed as modifiers of the 
activity pattern, the potential predators can be con
sidered. Traditionally, there are several predators 
harassing the reindeer. Firstly, the wolf (Canus lupis) 
and wolverine (Gulo gulo) are the main species, but 
also the lynx (Lynx lynx), brown bear (Ursus arctos) 
golden eagle (Aquila chrysaëtos) and, to a certain 
extent, red fox (Vulpes vulpes) and raven (Corvus 
corax) may have had impact on the herds and single 
animals. Occasionally this prédation could probably be 
severe, but in the long run it did not seriously affect the 
population (Ingold 1980:38). 
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Nevertheless, these predators can be considered as 
an extrinsic regulating factor regarded negatively by 
the hunters. Large carnivores, particularly such ani
mals as the wolverine and wolf, may have affected the 
existence of prehistoric reindeer populations. If so, pré
dation probably varied according to ecology, topogra
phy and population density, to name some factors. 
Additionally, prédation probably had a limited impact 
upon the general population density (Ingold 1980:38). 
If we can talk of natural interplay between species, it 
probably existed in this case. 

Additionally, these animals were traditionally as
signed high status, their authority being based on their 
strength and endurance. This status was expressed 
symbolically in various contexts. Apparently the 
brown bear possessed symbolic value in the Stone Age 
as the sculptures of its head show. In the Iron Age the 
habit of burying the dead on brown bear furs is known 
from North Sweden. Later, graves of the species are 
relatively common particularly along the River Ume-
älv (Zachrisson & Iregren 1974). The graves represent 
symbolic and religious activity. 

For whatever purpose, these animals were obviously 
hunted during the Stone and Bronze Ages. Bones of 
brown bear and probably wolverine were identified 
together with further fragments of carnivores at Gress-
vatnet VI. Of the unidentified bones one fragment may 
derive from wolf (Lie in this volume). In the interior of 
North Sweden additional bones identified as brown 
bear, wolf and wolverine have been encountered. 
However, the identified bones are few. One bone frag
ment of wolverine was recovered from a multi-period 
site spanning a period from the Stone Age to the early 
Middle Ages. 3 wolf bones, of which two are uncer
tain, have been found at multi-period sites which dates 
up to recent times. Finally the bones of brown bear are 
somewhat more abundant. North of the River Ljungan 
remains were found at 5 multi-period sites of Stone 
Age character and at 4 multi-period sites lasting up to 
the post-medieval period (Ekman & Iregren 1984:55). 
Additionally, brown bear was an early game animal, its 
bones being registered at Mesolithic sites such as 
Garaselet (Sundqvist 1978:131). 

5.2.4. Reindeer as a game animal and resource 

The reindeer is a social and gregarious animal, aggre
gating in herds of varying sizes at different times of the 
year. A group of hunters can with knowledge of the 
activity pattern and behaviour of the reindeer make 
comparatively large catches. Reindeer are considered 
as easy to kill because of their gregarious nature and 
because they can be controlled even when aggregated 
in large herds. Further, they move in definite directions 
and the hunter can predict the route (Burch 1972:360f). 
"Once located, the reindeer are easy to kill..." and dif

ferent sexes and ages are particularly valued for their 
products at various times of the year (Ingold 1980:7If). 

Also, the adaptation of the animal to arctic condi
tions means that their hides are of good quality and 
their meat has a substantially large percent of fat. The 
hides supply people living in the Arctic with most of 
their furs and clothing. Antlers and bones are well 
suited to tool-making. The remainder of the carcass is 
suitable as food. For an economy based on arctic 
and/or taiga conditions, the reindeer is a resource of 
importance. 

Historically known arctic and subarctic hunting 
economies subsist exclusively on a diet of meat. In 
such conditions the human organism receives most of 
its energy from the metabolism of fat, only partly from 
proteins and to a minor extent from carbohydrates 
(Spiess 1979:26). From this we can conclude that the 
reindeer as a game rich in fat was desired, so when 
reindeer were hunted seasonally, they were probably 
killed during autumn, winter or spring. During autumn, 
before the rut, the bulls are fattest. When grazing 
during summer and early autumn they have a supply of 
fat that decreases dramatically during the rut and later 
in winter. On the other hand, the mature females have 
a fat layer which they retain all winter until the calving 
period. After this the proportion of fat decreases. The 
fat is found subcutaneously around the kidneys, intes
tines and other organs and in the marrow (Spiess 
1979:26f). The subcutaneous fat is most frequently 
found around the tail base (Engelmark pers. comm.). 
As an example of the seasonal and sexual variations in 
fat content, the following is descriptive. A 110 kg bull 
killed and slaughtered in September "yields about 76 
man-days of food" for an adult person. In December, 
having lost its fat, the same bull yields only 15 man-
days of food. Compared to that, a female, weighing 10 
kilos less than the bull, killed in December would yield 
34 man-days of food (Spiess 1979:28f). When making 
these estimates, Spiess has considered the higher cal
orie value of fat. Calculations and estimates of this 
kind can seldomly be transmitted to real human con
ditions. Statistical operations do not exist in reality. In 
this case, it was most probably possible to acquire fat 
from other sources, when needed. But the conclusion 
to be drawn is that, from the point of view of nutrition, 
fat from reindeer is available in large quantities from 
early autumn to calving in spring. On the other hand, 
the protein, minerals, vitamins and carbohydrates, of 
less importance, are available all the year round. 

The skin is preferably taken during the autumn 
when it is not too thick for the manufacture of clothing. 
The winter hide, on the other hand, can be used for 
bedding as sleeping-bags. The summer coat makes 
poor clothing due to insects and parasitic larvae 
(Spiess 1979:29). 
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Fig. 63. Quality and availability of fat, protein, hide and ant
ler/bone resources of reindeer, seasonally available througout 
a year (based on data from Thomson 1971). 

Besides the meat and the hide, the carcass also 
yields antler and bones . These materials, useful when 
making tools, are available all year round. Both sexes 
have antlers; the bulls shed their antlers late in autumn 

and the females after the calving. The bones are of the 
same quality in both winter and summer. 

In summary, the reindeer is an optimum resource 
during autumn, winter and spring (fig. 63). 

Obviously, the impact of climate and weather condi
tions affects the herds. Studies in Canada concerning 
the impact of climatic changes over the last century 
have shown that they affect the herds. The winter 
range suffered disadvantages when the climate was 
warmer with heavier snowfall and winter rains. In par
ticular, the presence of an ice crust affected the ani
mals, but also increased snow depth influenced the 
"annual energy budget" of the animals. Higher snow
fall, if not compensated by warmer weather, might also 
reduce the availability of forage on calving grounds. In 
this case, the "period for females to successfully com
plete" the annual cycle would be too short (Crête & 
Payette 1990:162f). Also, at Hardangervidda, weather 
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Fig. 64. Conceivable moving routs and crossing sites for reindeer herds, coincident with registered site concentrations. 
XXX = alpine areas 200 m higher than present tree-limit, approximate to 

Late Mesolithic altitudinal conditions. 
Ill = alpine areas 100 m higher than present tree-limit, approximate to 

Early Bronze Age altitudinal conditions. 
= present tree-limit. 
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conditions with heavy snowfall were found to have had 
an influence upon reindeer. Snow accumulation (up to 
160% of normal accumulation) resulted in limited 
access to lichens. This circumstance was found to be 
the major driving force behind movement to better 
winter ranges (Skogland 1986:271). 

With the empirical data of chapter 5.2. in mind, it is 
time to turn to and discuss the possibilities of the ex
istence of and the conditions for a reindeer population 
in the Rana-Tärna mountain region. 

As far as the climatic conditions of the region are 
concerned, it is obvious that they had a bearing on this 
question, seen from the viewpoint of natural history. 
During the Atlantic, warmer temperatures and in
creased precipitation affected vegetation. This is the 
period when the pine reached its maximum extension 
and the rest of the vegetation was adapted to such a 
biotope and humid climate. This, in its turn, affected 
the possibilities for the reindeer to exist in the region. 
During the Atlantic, before c. 6 000 BP, the climate 
and environment must have been comparatively less 
favourable for the reindeer. Their habitat was restrict
ed; the winter food was less accessible due to increased 
snowfall and the fact that smaller areas were wind
blown. In compensation more nourishing food was 
probably available in the the snow-free season, especi
ally on the calving grounds. 

In any event, the size of the herds should have been 
smaller compared to those inhabiting Hardangervidda 
and Dovrefjell. The topographical differences with sig
nificantly reduced areas of alpine character made the 
habitat comparatively small. This must have influenced 
the size of the herds, particularly during the Atlantic 
(fig. 64). Also, the possibilities for extended moving 
routes were restricted. 

I postulate that the above discussion on the probable 
existence of a reindeer population, based on the em
pirical data from chapters 2.6. and 5.3.2. and the be
ginning of this chapter, could be valid for the Rana-
Tärna mountain region during the Atlantic. During the 
Late Atlantic conditions began to change, the climate 
turning colder. The habitat for reindeer became more 
like that of the present. The tree-limit declined, expos
ing larger alpine areas, favourable habitats for reindeer. 
The vegetation was more similar to that of the present 
with mountain birch as the dominant tree. Later, de
creased precipitation also resulted in snow depths more 
like what we know today and accessibility to lichen in 
winter improved. 

Hence, the reindeer populations in the Rana-Tärna 
mountain region during the earlier parts of Atlantic 
would have been small and dispersed. During the Late 
Atlantic and Subboreal it is more likely that larger 
populations could be supported. Topography and 
access to food affected the movement and activity pat

tern of these populations. Early populations had com
paratively small habitats and they were able to migrate 
altitudinally. The conditions for populations inhabiting 
the region after c. 6 000 BP changed radically in a 
favourable direction as larger habitation areas became 
available. 

5.3. THE ELK 
The elk, (European moose) {Alee s alce s), constituted 
the major prehistoric big game in the interior of the 
Scandinavian peninsula according to the bone material 
found at sites. Considering the prehistoric period as a 
whole, burnt bones from elk are represented at 81.3% 
of the sites in the south and central inland of North 
Sweden (Ekman & Iregren 1984:32). It is a large mam
mal; its mean weights and meat weights (Forsberg 
1985:20) are given below: 

Mean weight Meat weight  

Bulls 385 225 
Cows 325 190 
Calves 180 105 

According to these figures, it is a valuable game ani
mal from which a considerably large amount of meat 
and supplementary raw materials such as hide, antlers 
and bones could and can be obtained. As seen each 
animal consists of approximately 58% meat indepen
dent of sex or age. 

The presence of elk as a prehistoric game animal in 
the interior of North Sweden is regarded as self-
evident in north Scandinavian archaeology. It has more 
seldom been discussed whether the elk also constituted 
a possible game in the high mountain regions. Is it a 
given fact that the elk did not populate these regions? 

In this chapter the possibility that an elk population 
existed in the high mountain regions, especially the 
Rana-Tärna region, is discussed in connection with a 
description of its behaviour. Subsequently, the elk as a 
game and resource is considered. Firstly, a description 
of the history of the elk is presented. 

5.3.1. The history and behaviour of the elk 

The history of the elk is more obscure than that of the 
reindeer. Comparatively few zoologists or paleontol
ogists are concerned with this problem, but Soviet 
scientists seem to have specialized in various problems 
concerning the elk, including its early history. 

About two million years ago, a primitive elk appear
ed in Europe. In the course of evolution several species 
had developed by the Pleistocene. In the Late Pleisto
cene there was only one species left, Alee s alee s L, 
identical to the recent elk. All living elks belong to this 
species (Sher 1987:73, 82). Following Sher, elk bones 



96 

are found during the Late Palaeolithic, but they are 
inconsistent and scarce. During the Mesolithic the pre
sence of the species is described as "the Early Holo-
cene expansion of the moose in Eurasia". The elk 
bones are found in wooded zones and in the taiga, rare
ly in steppe or tundra zones (1987:89ff). Today the 
species occurs in the northern hemisphere, coincident 
with the taiga zone. 

When describing the early history of the elk and its 
presence in Scandinavia we have to take archaeologi
cal remains into account. Besides from prehistoric 
bone material, we also know from artefacts, petro-
glyphs and rock paintings that elk hunting was prac
tised, at least from the Neolithic and up to the post-
medieval period. Of course, the elk was also present in 
the Late Mesolithic. A comparatively small number of 
sites with burnt bone material, dated exclusively to the 
Mesolithic period, have been registered in the interior 
of North Sweden (Ekman & Iregren 1984:55). The elk 
was present in Norway already during the Boreal. 
Several datings of antlers and bones, mainly from 
southern areas, indicate that these early populations 
in Norway immigrated from Denmark. (Lie, pers. 
comm.). 

The remains of elk in Norway indicate that it 
migrated to the east over the Scandes during the Sub-
boreal. Probably the species was absent from the 
majority of regions in Norway. However, there are two 
isolated regions where elk did exist in the period 
preceding the Subatlantic, Vestlandet and Nordland. 
The bone material indicates isolated populations in 
these regions. At the end of the Subatlantic the species 
probably made a minor retreat back to the west. (Lie, 
pers. comm.). 

The increasing body of research on habitat and 
population dynamics during recent decades has 
changed our picture of the elk, its biotopes and its dis
position towards a migratory behaviour. 

As proposed earlier, the elk do not favour open 
landscapes such as steppe or tundra. The elk is an ani
mal preferring the taiga and mixed woods further 
south. But it can be concluded from available literature 
that the elk in Fennoscandia has been able to accept a 
variety of habitats. Today it is found in various bio
topes such as the agrarian landscape and park-like 
woods in the south, the taiga and sparsely forested 
small islands in the archipelago and also the slopes of 
the high mountains (Markgren 1974:191). Temporar
ily, it can be registered in the high mountains. During 
my field seasons in the Rana-Tärna mountains elks 
were occasionally observed above the tree-limit. Con
sequently, the elk has the ability to adapt itself to 
various habitats. There are few studies of the habitats 
preferred by the elk, but those undertaken indicate 
similarities as well as differences between the vegeta-

tional zones (Bergström & Hjeljord 1987:214). Gener
ally, the animals prefer biotopes of interacting vegeta
tion zones or those in the border between open and 
forested landscapes. They can be found on the edge of 
forests, clearings, rivers or lakes (Markgren 1974:191). 

During the last decades it has become apparent that 
elk migrate to a certain extent. Studies concerning sea
sonal movements indicate that relatively large aggrega
tions of animals move regularly in autumn or early 
winter along a certain route in a definite direction to a 
wintering area at a certain distance from the summer 
range. In spring the animals return in the opposite 
direction to the summer range (Pulliainen 1974:381). 
Snow conditions, i.e. snow depth and snow cover, 
reduce the food supply and initiate migration. In high 
mountain regions the animals move from good summer 
browsing in the mountains down to the valleys were 
they find better food, even in winter. The ice that 
covers the lakes makes movement easier. In the in
terior of North Sweden the animals aggregate and 
move to the east, towards the Bothnian coast and its 
archipelago, where the snow cover is less deep (Her
mansson et al 1974:67). Activity is high during the 
first months of the year, then it decreases in spring, but 
at the time of the thaw a tendency towards high activi
ty is registered. This spring activity consists of move
ment back to summer ranges (Granström 1980:32). 

It has been discussed whether the environment has 
had any bearing on the population dynamics of the elk 
(Saeter 1987). Availability of food combined with 
snow conditions during winter determine the number 
of calves that survive. But as Saeter suggests, the elk is 
assumed to be relatively resistant to severe winters, 
and this circumstance may be of minor importance. On 
the other hand, severe winter conditions may under
mine the condition of females to such an extent that 
they are incapable of raising calves (Saeter 1987:532f). 
Reproduction and its mechanisms must be of signifi
cance for population dynamics. Studies of the impact 
of the environment upon an elk population indicate 
that although the species is relatively resistant to 
severe winter conditions there are indications of it 
being affected by these conditions. Traditionally, win
ter food resources have been seen as a regulating factor 
upon a population, but until now no data have been 
produced to significantly confirm this (Saeter 
1987:534). 

5.3.2. The elk as a game animal and resource 

The elk is a pronounced solitary animal, temporarily 
aggregating into groups during winter. It is adapted to 
the taiga and a climate with relatively hard winter con
ditions. Unlike the reindeer, it can endure relatively 
deep snow with its long legs adapted to the environ
ment and the feeding upon trees and shrubs high 
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enough above the snow. All studies cited in previous 
chapters have been conducted on present populations. 
There might be several pitfalls in regarding the above 
described conditions as analogous to the prehistoric 
situation of the elk. Over the millenia, the populations 
of Scandinavia may well have been subjected to regu
lating processes, internal as well as external, processes 
which may have changed the behaviour and dynamics 
of populations. These regulating mechanisms, such as 
human impact, environmental changes or self-regu
lating processes must be taken into account. The regu
lating measures may have had a more or less great 
impact upon the elk and its environment. In the long 
term these effects are probably balanced. I do not 
claim that observations and analysis of present popu
lations can be applied to prehistoric conditions, but by 
using the data based on the Scandinavian populations 
and with knowledge of the conditions during the last 
few centuries (Ekman 1910), I think the likelihood that 
the comparison is valid is higher. In the following, the 
data are discussed in a framework considering the 
conditions in central Scandinavia as a whole and also 
regarding the Rana-Tärna mountain region in parti
cular. 

Traditionally, the elk was hunted during autumn, 
winter and late winter in North Sweden (Ekman 
1910:453). Although adapted to a snowy environment, 
the elk is easy to catch during winter, when its locomo-
tory activity is restricted by the snow. This is especi
ally true when ice crust covers the snow, impeding 
movement considerably. During winter the animals 
aggregate into larger groups and mobility is less pro
nounced. Additionally, this is the season when hunters 
are most mobile thanks to skis. These conditions in 
combination indicate that winter was the most advan
tageous hunting season. 

Furthermore, the animals are relatively fat; weight 
loss does not occur until spring. In contrast to the rein
deer, only the bulls have antlers, which are shed in 
winter and start growing in autumn. During spring and 
summer the species is without antlers. 

In spring, the animals migrate back to the summer 
ranges. They have lost weight during winter, the most 
weak animals are in bad condition and at the same time 
moulting occurs. Calves are born in May. Apparently 
in this season the elk is not valuable as a game. Sum
mer is the feeding season, with dispersed animals; the 
calves grow and the hides, in bad condition, improve in 
quality. 

Finally, autumn is the season when all preparations 
for winter are made. The antlers of the bulls start grow
ing, the skins are in good condition and the mean body 
weight is at an optimum. The calves have grown and 
the scattered animals aggregate when the first snow 
falls to move to winter ranges. Consequently, the 
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autumn + + - high 
winter + + + low 
spring + - - high 
summer + - - low 

Fig. 65. Quality and availability of meat, hide and 
antler/bone resources of elk, seasonally available throughout 
a year, including the mobility pattern (based on data from 
Hermansson et al 1974 and Markgren 1974). 

autumn is preferable as an elk hunting season . Com
pared with winter, the hunters are less mobile, but after 
the leaves have fallen conditions for hunting must be 
regarded as much better. 

In summary, the elk is an optimum game animal and 
resource during autumn and winter. In winter its activ
ity is comparably low and therefore it is an easy game 
(fig. 65) 

I will now return to the question posed initially 
regarding the presence or absence of elk in the high 
mountain region of Rana-Tärna. The consideration of 
environmental conditions in this region during differ
ent periods provides arguments for further discussion. 
During the Atlantic, the biotopes were more favourable 
for elk than reindeer. The pine reached its maximum 
distribution with stands covering the mountain slopes, 
and the tree-limit reached its maximum of up to c. 200 
m higher than the present. The significantly reduced 
areas of alpine character made the landscape different 
compared with the present (fig. 64). Undergrowth and 
shrubs were probably of similar character and exten
sion as they are at present (Engelmark pers. comm.). 

This means that during the summer season we have 
a scenario of wooded mountain slopes with a lush 
vegetation of plants and shrubs. The valley of Lake 
Överuman is known for its humid and mild climate due 
to the mild and wet Atlantic winds coming from the 
west. Undoubtedly, this environment provided favour
able feeding conditions for elk. As known from recent 
studies, the animals occur solitary, dispersed in the val
leys of the high mountains during the summer and 
early autumn. They aggregate when the first snow 
appears in late autumn before they migrate down the 
valleys to forest regions to find better feeding. In the 
Atlantic this migratory pattern was probably less pro
nounced. If the areas of alpine character were mini
mized and the pine stand was forest-like, then the elk 
could find shelter and feeding, with no need for more 
extended migrations. 

During the Late Atlantic, the environmental condi
tions changed and the climate became colder. The tree-
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limit declined and the former alpine areas became 
larger and new areas were exposed. The pine decreas
ed, when the tree-limit declined down to its present 
position. The mountain birch replaced the pine as the 
dominant tree in the region. These changes are not 
favourable for the elk population. 

Hypothetically, it is possible that an elk population 
inhabited the Rana-Tärna mountain region during the 
Atlantic, at least during the snow-free season. The 
habitat was such that the animals had access to vegeta
tion preferred by the elk and summer seasons were 
warm, providing compensation for the perhaps severe 
winters. Indications that only isolated populations were 
present in the western part of the Scandinavian penin
sula during the earliest periods minimize the possibility 
that the elk was a usable resource. An isolated popula
tion in the Nordland region was probably too small to 
exploit and the occurrence of elk was probably restric
ted in the Rana-Tärna mountains. Later during the Late 
Atlantic and Subboreal the conditions for the elk were 
poorer, so the animals probably could not find suitable 
habitats in the region. 

5.4. HUNTING METHODS 
Prehistoric hunting was organized according to the 
economic and social structure of each individual so
ciety. Organization was based on societal needs and 
the availability and behaviour of the game. These fac
tors are highly interrelated. The base for the organiza
tion of hunting is the evaluation of the game as a 
resource and its importance in the economy. The more 
specialized and substantial the animal is, the more time 
and energy is devoted to the organization of the hunt. 

There are two main types of hunting: 

1. The collective hunt, which requires at least one 
group of adults, but can also include mixed groups. 

2. The individual hunt, which can also include some 
kind of cooperation between a couple of individuals. 

These two methods are found in many different far-
removed parts of the globe, and Spiess claims that this 
indicates a "logical choice and/or invention of similar 
behaviour and technology to be used in similar circum
stances". These widespread parallels of hunting 
methods thus have some logical bases (1979:135). 
Various techniques have been used when hunting. Dis
tinctions between trapping/killing, pursuit or battue, 
stalking and ambush seem reasonable when prehistoric 
hunting is to be discussed. The latter is interceptive in 
character, a method often practised among Inuits. Fea
tures typical of reindeer, such as gregariousness, lack 
of threat to humans and the repeated use of specific 
migratory routes is a combination that has been exploi
ted by the hunters (Burch 1972:361). Further, the 
various techniques can be divided into either active or 

passive methods carried out selectively or randomly. 
The methods and the selectivity or randomness are the 
result of the social organization of each group and the 
various strategies they choose. 

The collective hunting techniques demand a more or 
less large and mixed group of people to be organized. 
Ethnographically, the reindeer hunt was carried out in 
the taiga or in alpine areas of high mountains. These 
two areas exhibit different topographical environments 
- the forested taiga and the open mountain. The ani
mals were predominantly hunted collectively. In the 
forested taiga the individual hunt was also of major 
importance when reindeer as well as elk hunting was 
practised. In these two diverse environments different 
hunting constructions and methods were established. 

In Scandinavian literature traditional hunting in 
North Sweden is presented and described in detail in a 
great number of publications (e.g. Ekman 1910, Hen
riksson 1978). Empirical data on hunting and fishing 
are found in older literary sources. Additionally, there 
are ethnological data in abundance on various subjects 
concerning hunting and fishing. From north Fenno-
scandia the volume of Tegengren describing the econ
omy and culture of early Saami populations is invalu
able (1952). If ethnographic data are to be applied to 
archaeological contexts in north Europe, this study is 
of great value. All existing data refer to historical con
texts, but there are certain hunting techniques which 
have a longer tradition and the existing data can serve 
as basic data for inferences about theories of prehis
toric hunting. 

The following descriptions of various hunting or 
trapping techniques, mostly for reindeer, are partly 
based on these empirical data from north Fennoscan-
dia. Topography and recent environment are in general 
comparable to prehistoric conditions during the Neo
lithic, Bronze Age and Early Iron Age. Thus hunting 
techniques in general may have remained similar 
throughout the millenia. But as far as reindeer hunting 
is concerned, ethnographic data from outside Scandi
navia must be taken into account. Traditional hunting 
of wild reindeer has not been practised in the last 2 or 
3 centuries and little information is available. How
ever, among the Inuits it was practised until recently 
and ethnographic parallels are available, parallels 
which have been compared to archaeological data. 
Archaeological remains of wild reindeer hunting are 
also found in south Norway. The following descrip
tions are also based on ethnographic data from the Arc
tic referred to in literature. It is principally the works 
by Burch (1972), Spiess (1979), Ingold (1980), Blehr 
(1982) and Binford (1978, 1988) that are cited. 

Before the various techniques are presented it must 
be noted that the hunting process as a whole is com
plex, and different combinations of methods and tech-
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niques must be considered as possible in prehistoric 
contexts. This means that isolated techniques could be 
practised both by collective groups and individuals. 
The following presentation is selective in the sense that 
mainly reindeer and to a certain extent also elk hunting 
techniques are concerned. All recent methods which 
have originated during the last few centuries are ex
cluded. The aim of this chapter is to present a general 
overview of possible hunting and trapping techniques 
of the large mammals reindeer and elk. 

5.4.1. The hunting of reindeer 

Ethnographically, reindeer were frequently hunted on a 
communual basis. The animals were killed in large 
numbers at topographically suitable passages on the 
tundra or alpine plains. When the reindeer were cross
ing water or mountain passes, aggregated in herds of 
hundreds or thousands of animals,they were easy 
game. In general, hunting practices were similar 
throughout the circumpolar region. At least two tech
niques were practised. The animals were either active
ly driven into or along trap arrangements or they were 
killed on an interceptive basis when passing natural 
obstructions in the landscape. When following a "clas
sic intercept strategy", two groups of hunters are in
volved. One is positioned at sites such as mouths of 
broad valleys. Another group waits for the herd, 
moving into the valley, to signal its arrival. Hunting 
stands are significant in an interceptive strategy (Bin-
ford 1978:172) 

When trap arrangements were used, a fence or cor
ral of cairns or similar structure such as piles of stones 
forced the moving herd to change direction towards a 
locality where the hunters killed the animals. The game 
animals were driven into the traps by mixed groups of 
people, denoted drives, requiring "the cooperation of 
two or three extended families at a minimum" (Spiess 
1979:105). 

The driving fences or corrals often took advantage 
of the local topography along the moving tracks of the 
herds. The natural features could consist of parallel 
rows of eskers, but also man-made features such as the 
above-mentioned cairns of piles of stones are registe
red (Ingold 1980:57, Blehr 1982:3f, Binford 1978:238, 
1988:127). The cairns or piles of stones are designated 
varder in Scandinavian ethnography and archaeology. 
Also, flagsticks, made of strips of clothing or birchbark 
decorated with feathers and sticks, with reindeer bones 
making sounds in the wind were arranged in rows and 
used to drive the game towards the hunters (Ingold 
1980:58f, Blehr 1982:6). These driving arrangements 
were meant to imitate humans and predators, scaring 
the animals into corrals or along the driving fence. 
These imitation techniques consisted of moss placed 
around the stones or old clothes or strings or different 

feathers placed on the top, all to reconstruct the shape 
of humans or wolves (Ingold 1980:58, Blehr 1982:6f, 
Binford 1988:127f, Rosing 1988:76). The systems of 
varder adopted different shapes and lengths, the aim of 
them being to place obstructions along the traditional 
moving routes in topographical passages and force the 
animals to sites chosen by the hunters. The people 
comprising the drives frightened the animals into the 
trap by making noises or movements. 

The killing sites were sometimes out in the water of 
a river or lake, in passages or at the point where fences 
converged with hunting pits or other traps. When the 
herd was driven out in the water, it was forced to swim 
across the water, and so kayak- or canoe-based hunting 
was most efficient. The hunters waited out in the water 
or at the opposite lake shore to kill the animals with 
spears or bows (Ingold 1980:60). This technique is 
widespread among Inuit groups in the Arctic and fur
ther south. The technique is used wherever topography 
and the behaviour of reindeer or caribou make it pos
sible (Binford 1978:392, Spiess 1979:111). Boats or 
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Fig. 66. Four various constructions of a so-called varde 
encountered in ethnographic literature. They are located in 
lines towards a trappin g and killing site. (From Binford 1978, 
Ingold 1980, Blehr 1982). Below are stones from a picture 
showing stones standing on edge forming arms in a converg
ing reindeer trap (from Barth 1982:42). 
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kayaks can also be used in an interceptive context 
without any trap arrangements on land. Communal 
hunting is also common in areas with no water to be 
crossed. At the end of a drive fence the hunters waited 
at pitfalls or other traps constructed for instance of 
wooden posts. Here the killing took place. Addition
ally, nets are reported to have been used at the apex of 
funnel-shaped rows of varder. These constructions 
were used repeatedly over a long period of time 
(Spiess 1979:112ff, Ingold 1980:61). The driving 
fences, killing sites and adjacent sites used in connec
tion with the collective hunt are often complex and 
extensive structures (e.g. Binford 1988:126, fig 66). 

In discussions of reindeer and reindeer hunting, 
written or oral, it is always asserted that the reindeer is 
an easily killed animal. When the reindeer move in 
large herds along their traditional routes, at least a few 
animals can be killed when the herd is attacked by 
hunters. Consequently, hunting evidently requires 
either none or very little labour investment in trapping 
constructions. Hunting is a "fairly simple operation. 
All the hunter has to do is get downwind and close to 
the line of travel" (Burch 1972:361). It is in this con
text that hunting blinds should be seen (Barth 1982:9, 
Binford 1988:128). The hunters lay down behind the 
blinds or natural hiding places, waiting to ambush the 
herds when they came. 

The drive and killing demanded cooperation with 
several hunters and other people involved. The killing 
of the animals was non-selective and it should have 
been instant and efficient. Probably spears, bows and 
arrows or tools like clubs, which temporarily made the 
animals unconscious, were used. Once the animals had 
been killed, the carcasses had to be taken care of. This 
work, butchering and storing the meat from sometimes 
hundreds of animals, was time-consuming and required 
large labour forces. Obviously, this demanded organiz
ation of labour. Probably, everyone from the extended 
families mentioned by Spiess, was involved in the 
work. The butchering and preserving of the meat took 
place at sites in the vicinity of the killing sites. 

These widely dispersed sites indicate the use of vast 

land areas and an advanced knowledge of the land
scape. Empirical knowledge about the behaviour and 
moving routes of the reindeer is a prerequisite for pre
historic hunters. This also implies knowledge about the 
topography. It was necessary to know where and when 
the reindeer aggregated. As Spiess concludes, the more 
dependent people were on this game, the more they 
were forced to invest in the construction of drive 
fences (1979:118). Also, it can be assumed that the 
amount of effort invested in the organization of the 
hunt was proportional to the importance of the rein
deer. 

In the more densely forested taiga, the collective 

hunt took place with the help of smaller constructions 
spread over a less extensive area. Trapping construc
tions were often built of timber. Fences in sections of, 
for example, timber were built across the reindeer trail 
with openings for snares or pitfalls. Some fences di
verged into a set of hunting pits (Ingold 1980:63). 
Groups of people drove the game into these traps in 
similar ways as earlier described. The ensuing work of 
killing, butchering and storing the meat was organized 
and conducted in similar ways as in unforested regions. 

According to ethnographic records from north Fen-
noscandia, the reindeer could also be trapped in snares 
or akin trapping constructions. Often fences were built 
and the animals were driven towards the trap. Tegen-
gren describes the method of using domesticated rein
deer as decoys as widely practised in Eurasia (1952:90, 
97). Traditionally, the reindeer-hunting Saami were 
well organized into hunting teams. Several teams from 
a village might hunt, preferable during the winter. 
After hunting during the rut and conducting the battue 
in late winter/early spring, the Saami were provided 
with their main winter supplies. The hunting of large 
herds was organized in teams constituting a well-
rooted social institution. At the end of the 18th century 
the teams consisted of eight to ten men. In earlier 
periods the size of the team is unknown (Tegengren 
1952:33f). 

As far as the reindeer hunt is concerned, we must 
also think in terms of more individual hunting tech
niques practised in the high mountains and in the taiga. 
Binford has described a dispersed intercept hunting. 
Small groups of animals, moving slowly and feeding 
along the way, are hunted by pairs of hunter partners. 
They hunt from stands scattered on eskers, along 
morainic deposits and other geomorphological features 
(Binford 1978:178). As in the case of elk hunting 
stalking, ambush and pursuit were probably also prac
tised. Ethnographically, the "hunters simply found a 
caribou trail and followed it at a steady run until the 
animal was run down and shot with an arrow" (Spiess 
1979:108). Semi-circular tracking was a common 
stalking method. Then a hunter "would continuously 
circle downwind from a caribou (or moose) trail until 
he lost the trail, then circle back for the kill" (Spiess 
1979:118). Individual hunting is indicated by Tegen-
gren when he describes summer hunting as a concern 
for each family trapping the animals in the "wild rein
deer wood" (1952:44). Also, non-permanent arrange
ments such as snares were used by groups living in the 
Arctic (Binford 1978:392, Spiess 1979:119). 

The techniques practised in prehistory left various 
or no remains in the landscape. The mass hunting and 
trapping of reindeer left no remains or remains that are 
more or less visible. Individual hunting techniques left 
no or only few remains. This does not indicate the 
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absence of these techniques in prehistory. Spears, bow 
and arrows or different clubs were probably used for 
hunting. 

5.4.2. The hunting of elk 

When the elk was hunted collectively, hunting con
structions were built exclusively in the wooded 
regions. These constructions were similar to the ones 
used in connection with reindeer hunting, but the con
ditions for hunting the two species differed. The elk is 
predominantly a solitary species, living in the taiga, a 
biotope quite different from the alpine regions. In the 
taiga, human societies have diverse subsistence possi
bilities. The biotope has a variety of mammals and fish 
to offer, so in the taiga there is no need for people to be 
dependent on one species, as in the alpine regions. This 
is reflected in hunting techniques. 

The major collective hunting technique is the trapp
ing in pitfalls. Solitary pits or systems of them were 
laid across the tracks of the animals. Fences converged 
at openings with pitfalls. Also, openings might occur 
along the fences. After being dug, the pits were 
covered with wooden "roofs" with openings in the 
middle. These openings were covered with branches 
and moss. The intention was that the animals should 
fall into the pit (Ekman 1910:44). There are two poss
ible ways of catching the game. It could be frightened 
by people driving the animals toward the fence, and 
once there, they found their way out through the 
openings and into the pits. Another plausible situation 
is that the fence obstructs the animals and in trying to 
find a way round the obstructions they must pass the 
openings with the pits. 

When the elk was hunted individually, one or a few 
hunters killed the animal, and subsequently perhaps 
received assistance in the butchering, processing, 
transporting and storing. As individual hunting tech
niques mention can be made of stalking and the 
ambush methods, both practised actively. When stalk
ing, the hunter knew the tracks or the habits of the 
game. Before killing it, the hunter had to approach it 
carefully, moving downwind or being out in rain or 
snow (Henriksson 1978:37). This technique, was com
mon during autumn and winter. During the rut, a bull 
together with one or several cows remain in one area 
for a couple of weeks and they are thus easy to kill. In 
winter when the animals aggregate in one area before 
migrating, they are easiest to catch on the crusty snow 
(Ekman 1910:40). Semi-circular tracking was a stalk
ing method used in circumpolar regions to hunt elk as 
well as reindeer (Spiess 1979:118). 

The individual hunt requires comparatively less 
communual man-power and organization. Instead 
greater resources of labour are put into tracking, trans
port and storing. The hunt can be practised all year 

round over fairly large, topographically variable areas, 
more or less selectively depending on the demands of 
the group. 

5.5. THE ARCHAEOLOGICAL MATERIAL 

The archaeological record indicative of prehistoric 
hunting and trapping, consists of both remains in the 

landscape and finds such as weapons. If the entire pro
cess of hunting is considered, including butchering, 
processing and the storing of meat, then the number of 
sites and categories of remains and finds increase (see 
for example Binford 1978). 

In a hunting situation the following categories of 
remains or finds are essential: 

1. Pitfalls 
2. Drive lines, fences 
3. Varder, cairns 
4. Hunting blinds or stands, archers 
5. Finds with a possible hunting context such as: 

spearpoints, arrowpoints or different clubs 
6. Bone material 
7. Auxiliary tools such as skis or snow shoes 

Additionally, processing tools such as those used in 
butchering and cutting up the carcasses may be asso
ciated with activities which followed the actual hunt
ing. Further, petroglyphs demonstrate the existence of 
the two species. 

There is a long and widespread tradition of making 
pictures on rocks and stones. In Scandinavia and the 
Soviet Union it is mainly the northern pictures which 
depict both reindeer and elk being hunted or in other 
circumstances connected to humans (Hallström 1960, 
Bakka 1975, Helskog 1988). Those in the Soviet 
Union also include hunting scenes where hunters are 
armed with spears or bows and arrows, and in winter 
equipped with skis (Bakka 1975:109f). New results 
show that most petroglyphs date from the Stone Age 
(Ramqvist et al 1985, Helskog 1988). According to the 
pictures, probably produced in hunting contexts of 
various kinds, both elk and reindeer were present on 
the Scandinavian peninsula. This fact is interpreted as 
confirmation of the hypothesis that both species were 
present. Backed up by other items and modern empiri
cal data, it can be hypothetically proposed that the two 
species were present in prehistoric Scandinavia, the elk 
occurring mainly in taiga regions and the reindeer 
being present in alpine regions. 

In the next two chapters the remains and finds that 
may signal hunting situations are presented. Firstly the 
remains of prehistoric hunting or trapping mainly in 
alpine and to a lesser extent in taiga environments in 
Scandinavia are discussed. Secondly, the remains and 
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finds from the general presentation which are register
ed in the Rana-Tärna region are introduced. 

5.5.1. Alpine and taiga regions 

The alpine region is in this connection represented by 
the Hardangervidda region and the taiga by the condi
tions in the interior of North Sweden. Remains in the 
Rana-Tärna mountain region are presented in the next 
chapter. At Hardangervidda and further north at Dov-
refjell abundant remains of reindeer hunting and trapp
ing have been registered. Large and complex construc
tions including drive lines, hunting pits, varder and 
hunting blinds are registered and described. Studies of 
the correspondance between the present habitat of the 
reindeer and the distribution of the prehistoric remains 
have produced positive results in the region of Dovre-
fjell (Skogland & M0lmen 1980). 

In this vast region the pitfalls are made of stones. In 
its typical form the stone-walled pits form the hub of a 
wheel, the spokes being stone fences which converge 
on the pit. The stone fences are about 0.20-0.50 m high 
and are typical of this construction. Several pits and 
fences can be connected across e.g. trek roads between 
two mountains. These remains have hitherto been 
registered in this region only, with some exceptions in 
the mountain area of the county of Jämtland in Sweden 
(Selinge 1974:28). The datings of these pitfalls range 
from the Early Iron Age to the post-medieval period 
(Barth 1982:23ff). Also, pitfalls of the type common in 
the taiga regions are registered in this region. In con
trast to the stone-walled type, they are distributed in 
the birch wood area. Datings suggest use from the 
Early Iron Age to the medieval period (Barth 
1982:27ff). Additionally, pitfalls are registered in the 
Finmark region (Vorren 1958:2Iff). 

The large-scale arrangements for trapping and kill
ing large numbers of reindeer at the same time have 
received more attention (Blehr 1973, 1982, Barth 
1982). There are great variations in form, but the func
tion is similar - to provoke the instinct to fly and direct 
the animals to a killing site (Blehr 1982:6). Funnel or 
V-shaped drive lines of different lengths converge on 
the killing site. The drive lines consist of small cairns, 
originally bearing poles, or so-called varder. The var
der consist of upright stones or stones piled on top of 
each other ( Blehr 1973:105, Barth 1982:33ff). Drive 
lines end in different types of traps or forced the 
hunted animal into a lake or watercourse. These trapp
ing arrangements are designed to utilize both the abil
ity to scare the animals and the knowledge of their 
natural trekpaths (Blehr 1973:103ff, Barth 1982:33ff). 
Remains of poles from cairns have been dated to the 
Late Iron Age and medieval period (Barth 1982:35). 
Sites, presumed to be connected with reindeer trapp
ing, date from the Iron Age and medieval period. At 

one site a midden containing reindeer bones is contem
porary (Blehr 1973:106). Similar large constructions 
for trapping reindeer are also registered in the Finmark 
region (Vorren 1958:1 Off) 

At Hardangervidda hunting blinds and hides for 
archers have been interpreted in connection with the 
individual hunt of reindeer. These are thought to have 
been in use several thousand years ago. They are regis
tered above the tree-limit solitary or in large systems of 
about 50 in association with trapping systems situated 
in similar topographical positions as pitfalls. The hun
ters have often exploited the tendency of the reindeer 
to run uphill when frightened. Hunting blinds consist 
of semi-circular stone walls c. 1-3 metres in diameter 
(Barth 1982:29ff). 

Obviously, the remains of reindeer hunting and trap
ping at Hardangervidda mainly date from the Iron Age 
and later periods. Probably they were used by the local 
farming society. Throughout the years, several Stone 
Age sites have been registered at Hardangervidda and 
in adjacent areas, the earliest dating from the 9th 
millenium (Indrelid 1986). A comparatively large 
number of bone fragments have been registered. 
Among those identified as cervids 3 originate from elk 
(Johansen 1978:47, Indrelid 1986:267) and 8 from 
reindeer (Indrelid 1986:267). Recently, well over 150 
bone fragments from the Ardal valley dated to the 
Neolithic and Bronze Age have been identified as rein
deer bones (Prescott 1991:40). 

Besides bone fragments, the tools themselves indi
cate hunting; they may have fell short of their target 
and got lost when shooting or throwing. They are 
encountered either as stray finds or in concentrations. 
Of note is the concentration of 20 slate arrowheads of 
Late Neolithic origin from the north part of the county 
of Jämtland, approximately 350 km south of the Rana-
Tärna region. This has been interpreted as lost in con
nection with reindeer hunting from a boat out in a lake. 
The points are comparatively large, between 10 and 21 
cm long; this means they are interpreted as spear points 
(Hemmendorff 1989:42ff). Before this interpretation 
can be fully confirmed the context of topographical 
and archaeological aspects should be considered. 

The pitfall is the most commonly registered catego
ry of prehistoric remain in the taiga region of the in
terior of North Sweden. It occurs as being solitary or in 
systems of less than 10 to more than 50 pits. The sys
tems frequently attain considerable lengths. Align
ments of pitfalls comprising more than 100 pits have 
also been registered. These alignments, which cross the 
landscape in one direction, are of similar shape and 
probably contemporary. They cross migration routes 
from the subalpine or alpine regions down to the for
ested regions of the interior (Selinge 1974:10, 25ff). 
Pitfalls have also been registered further south in 
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regions characterized as more or less alpine (Selinge 
1974:31, Jönsson 1982:158ff). 

The distribution of solitary pits and systems is com
parable. The constructers and hunters must have had 
thorough knowledge of the behaviour of the hunted 
animals. The distribution of the pits indicates familiar
ity with the ecology of the animals. On the basis of 
long experience, the pits were localized along or across 
paths or in habitats where the animals were more 
sedentary (Selinge 1974:21). The pits tend to be loca
ted on ridges or mountain passes frequently passed by 
the animals or in the vicinity of a water supply. 

Which animals were caught in the pits has been a 
subject of discussion. Without question, the majority of 
the pits were used for elk trapping. Manker has sug
gested that wild reindeer were also trapped. The smal
ler pits were used for reindeer (1960). But, as Selinge 
points out, there is no evidence that both animals were 
trapped. Reindeer may have been trapped in those bio-
topes suitable for reindeer (1974:28). Possible regions 
would be the high mountains. 

A large number of 14C samples from pitfalls in the 
interior of North Sweden have been dated. About 30 
14C dates from pits in the interior of the county of Väs
terbotten illustrate the long-term use, with datings 
ranging from the Late Mesolithic to the Late Iron 
Age/Middle Ages (Spång 1981:284). The majority of 
the datings are concentrated in the Iron Age and 
Middle Ages. A tradition of trapping in pits during this 
period is confirmed by another 40 datings from the 
county of Jämtland. 30 datings are from the Iron 
Age/Middle Ages and the other 10 are from the Late 
Neolithic and Bronze Age (Melander 1989:123). Of 
more than 100 datings from the interior of North Swe
den presented by Forsberg (1989b:61) two-thirds deri
ve from the Iron Age, Middle Ages and later periods. 
Thus the preponderance of datings from these periods 
is evident. 

The 14C d atings of pitfalls is not unproblematic. As 
Melander remarks, the most reliable sample is that 
from wooden constructions, if they are found, but they 
are rare. If the sample derives from charcoal at the bot
tom of the pit or from the surface under the wall, it is 
immediately problematic and uncertain. One example 
mentioned by Melander illustrates this problem; two 
samples taken in different parts of one pit proved to be 
of different dates. The youngest dating derives from 
under the wall. This is from the Viking Age while the 
wooden construction dates from historical times 
(Melander 1989:122). In discussions of pitfall datings 
these conditions must be considered. In the example 
the youngest dating represents a late use of the pit, but 
says nothing about when the pit was constructed or 
whether it was used for a long time. The older dating, 
on the other hand, indicates at best the time of con

struction or, at worst, activities having nothing to do 
with trapping. 

Regardless of these problems, the fact that the majo
rity of datings belong to the Iron Age or Middle Ages 
indicates an intensified use of the technique; compara
tively fewer pits date from the Neolithic and Bronze 
Age and even fewer are older. Until this picture is con
tradicted by several dated and published samples, these 
data from the interior of central and north Sweden 
imply that, in general trapping in pits is a later hunting 
technique. Forsberg also claims that, compared with 
the smaller ones in use during the Neolithic and earlier 
the pitfall systems were more extensive in the later 
periods (1989b:60). 

In the introduction to this chapter auxiliary tools 
were mentioned as possible indicators of large mam
mal hunting. When the list of archaeological sites and 
finds was drawn up, it was thought that skis might 
have been used in the winter hunt. Additionally, snow 
shoes known to have been used in historical times, 
may have appeared even earlier. However, no finds of 
snow shoes have been registered from the northern 
regions. 

Finally, skis found in the interior of North Sweden 
will be briefly presented. 4 skis have been found in the 
course of construction work. 14C datings show that they 
originate from between 3 200 BC and 1 000 BC. A 
total of 80 prehistoric skis are registered in North 
Sweden, most of them undated (Åström & Norberg 
1984:84f). These were definitely used for transporta
tion, probably also in the hunt. As mentioned earlier, 
petroglyphs depicting hunters with bows and arrows in 
pursuit of elk in winter and further pictures of men on 
skis are found in the Soviet Union (Bakka 1975). This 
suggests that skis were used in connection with hunt
ing on snow. The petroglyphs in Alta, northern Nor
way, provide valuable information about daily life. 
Both hunting on skis and walking on snow shoes are 
depicted (Helskog 1988:70,127). To what extent this 
was practised in the various regions of North Sweden 
and central Norway is unknown. I assert that skis and 
snow shoes were probably used when hunting in win
ter. 

5.5.2. The Rana-Tärna mountain region with 
the bone material 

In the presentation of the archaeological material from 
the Rana-Tärna mountain region in chapter 3.2. and 
3.3. it is apparent that the sites in general are character
ized by homogeneity, both concerning content and 
form. However, there are sites which diverge. If the 
homogeneous material implies specialized activity, the 
divergent sites can be interpreted as reflecting different 
activity or activities. The aim of chapter 5 is to discuss 
the possible prehistoric hunting of big game both in 
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general and in this region in particular. Consequently, 
both the homogeneous and diverging assemblages are 
discussed in terms of large mammal hunting and trap
ping. Also, the bone material is of essential importance 
in this context. This chapter can be considered as the 
base for the next one; it is an introduction to the hypo
thetical model of hunting in the Rana-Tärna mountain 
region. As such, it consists of a discussion, elaborating 
the base. This means that a detailed survey of all sites 
and finds of relevance remains to be conducted. 

When additional regions with sites interpreted in 
association with hunting are mentioned, these regions 
are situated southeast and south of Lake Gressvatnet 
and Överuman. 

As will be apparent, it it can not be denied that traces 
of hunting and trapping are sparse in this region. As 
described earlier, the main sites are devices for more or 
less collective hunting and trapping - pitfalls and ar
rangements similar to those registered in south Norway 
and the circumpolar regions. Categories like these are 
not registered in the region. No pitfalls are registered 
in the vicinity of Lake Akersvatnet, Gressvatnet and 
Överuman. Along the course of the River Umeälven 
further to the south and southeast, a few pitfall systems 
are registered at a distance of 45 and 25-35 km from 
the outlet of Lake Överuman. In the area of Lake Abel-
vatnet, 45 km to the south, 5 systems of pits were 
registered before regulation of the lake. Systems of up 
to 25 pits are located on moraine ridges, promontories 
and along the outflowing river (Meschke 1977:125ff). 
Closer to Lake Överuman 3 systems are registered. On 
a moraine ridge close to the outlet of Lake Laisan a 
system of 24 pits is registered. One of these 14C dates 
from the Late Iron Age, 1 150±85 BP with a calibrated 
mean of 889 AD and a standard deviation between 
778-983 AD and 1 065±80 BP with a calibrated mean 
of 982 AD and a standard deviation between 890-1 023 
AD (Manker 1960:106) (table 30). Further to the east 
are located another 2 systems of 6 and 4 pits each 
(Manker 1960:107f). 10 km to the south a system of 9 
pits is registered at one inlet of Gäutajaure (Manker 
1960:109). Additionally, 2 solitary pitfalls are situated 
along the River Umeälven above the inlet to Lake Lai
san (Meschke 1977:103). There are no further datings 
from the described pits. 

The remarkable fact that no pitfalls have been 
encountered in this high mountain area but are found in 
adjacent regions is all the more surprising when we 
know that pits are registered in this type of landscape 
elsewhere. Manker has reported pitfalls in high moun
tainous regions further north (1960:93f, 73ff). With the 
hypothetical hunting/trapping of large mammals in 
mind, I also surveyed the 4 test areas in order to regis
ter any possible pitfall or alternative constructions. The 
results proved to be negative. No additional pits were 

Fig. 67 a and b. Two o f the four fallen features registered on 
the steep slope of Mountain Långfjäll. Photo: L. Holm. 

registered. However, the 4 constructions found in test 
area II at the Långfjället at 860-880 m.a.s.l. are worth 
mentioning. They were positioned in a slightly curved 
line on the exposed bedrock along the edge between a 
blocky cirque and the steep slope of the mountain. The 
steepness occasionally reached 45 degrees. These 
features consisted of a stone, originally upright but 
now fallen, c. 0.5 m high, enclosed in a comparatively 

small foundation of stones (fig. 67 a and b ). The 
features were placed at a distance of 40-50 m between 
each other, the total length of the line being 135 m. No 
connection to hunting or trapping can be proved but 
these features are strikingly alike a large trapping con
struction described by Barth. This consists of many 
rows of stones standing on edge (see fig. 66 below). In 
association with this, hunting blinds for archers were 
also registered (1982:4If). At first glance the four 
registered constructions could be similar to the cairns 
marking tourist paths, but their position at the edge of a 
steep slope without any continuation up or down the 
mountain contradicts this suggestion. There are more 
easily followed tracks than this one. 

In an area featuring modern reindeer pasture and 
reindeer paths a pit was registered. There was no vis
ible wall surrounding the c. 1 m deep and c. 2x1.5 m 
large rectangular pit. Inside the pit, stones were visible 
in the sides. Further to the southwest 2 constructions 
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similar to varder are situated along the opposite edges 
of a 25-30 m deep fluvial channel. Probably these two 
sites can be seen in a context of historical reindeer 
herding. Otherwise, no further sites connected with 
hunting or trapping were registered during the surveys. 
The negative result of the survey do not indicate the 
absence of trapping arrangements in the areas. If the 
areas were resurveyed today, the results would perhaps 
be different now after several years of experience. 

Arrow- and spearpoints have usually been consider
ed as indicators of hunting and trapping. This is less 
apparent in this region where the manufacture of pre
cisely this category of tool is so extensive. When 
points occur together with preforms or in association 
with debitage flakes at workshops, they undoubtedly 
belong to the manufacturing process. If, on the other 
hand, single points are registered as stray finds or at 
sites with no workshop remains, they can be regarded 
as indicators of hunting activity. In this region, this 
also applies to points of different raw materials than 
brecciated quartz. In the Rana-Tärna mountain region 
comparatively large numbers of slate points are regis
tered. Flint and quartzite points are also found. Slate 
artefacts are primarily encountered in the western and 
southwestern part of the region, for example at Gress-
vatnet III, Gressvatnet VI and other localities around 
Lake Gressvatnet and Kjensvatnet. Flint and quartzite 
points are less frequent, being distributed throughout 
the region. Hitherto, only one site yielded exclusively 
points and completed preforms and no brecciated 
quartz flakes has been registered. This was a cache in 
the northern part of Lake Överuman, Raä 68 (Santes-
son 1935). 

Earlier, a cache of grooved clubs was found at the 
eastern end of Lake Överuman. It consisted of 5 groov
ed clubs of various sizes (VLM 15265). A fragmentary 
grooved club is also registered at the site VLM 82:174 
in a Late Neolithic/Bronze Age context. During exca
vations 11 clubs have been recovered from 3 sites at 
Lake Överuman (Forsberg 1985:164) and 1 was regis
tered during the resurvey (Holm & Lundberg 1984, 
VLM 82:209). 2 grooved clubs originate from the 
Akersvatnet area (T 18507) and 1 from Gressvatnet VI 
(T 18717). Another 10 originate from Tärna parish 
(Janzon 1984:13). 

The function of this implement has been discussed. 
Forsberg has discussed that it was a percussion tool or 
used to extract bone marrow (1985:83) Helskog advo
cates a more detailed interpretation whereby the tool 
was used either in "plant or animal procurement activi
ties" (1983:94f). Janzon presents another explanation. 
By comparing this category of find with the occurrence 
of copper ores and finds indicating knowledge of 
metallurgy, she suggests that grooved clubs were asso
ciated with the early production of copper tools (1984). 
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Fig. 68. A fragmentary grooved club from VLM 82:174. The 
site is located in the vicinity of a present reindeer cross-route 
over Lake Överuman. Photo: R. Lind. 

To these diverse interpretations I added another in 
chapter 4.4. It was proposed that the implement was 
multi-functional, being used in several activities in 
addition to stone tool manufacturing. In ethnographic 
literature the trapping of large reindeer herds seems to 
be the most frequently used hunting or trapping tech
nique among those peoples dependent on the species. 
A spear was probably used to kill the animals in large 
traps or in water. In addition, I suggest that various 
kinds of clubs can also be used when mass-killing and 
butchering reindeer. Further, they can be used to pre
pare the meat for storage. Until further detailed analy
ses have been conducted, the occurrence of the groov
ed clubs and the distribution of other features mention
ed above act as indicators of the presence of reindeer 
hunting and the subsequent processing of the game . 

The bone material 
As it is of essential importance in this context, the bone 
material merits a separate chapter. The analyzed bones 
from an excavated site indicate which species were 
hunted. That is not to say that all hunted species are 
reflected in the faunal remains. This uncertainty must 
be taken into consideration in this discussion. 

The following excavated sites in the Rana-Tärna 
mountain region yielded bone assemblages; 0sterbukta 
V, Gressvatnet VI, Raä 6, Raä 19, Raä 37, Raä 77, 
VLM 82:208 and VLM 212. Additionally, scattered 
reindeer antlers were registered in the filling of a 
grave, Raä 83, 14C dated to 1865± 100 BP with a cali
brated mean of 126 AD and a standard deviation bet
ween 20-250 AD (Zachrisson 1976:117) (table 30). 
The faunal remains from 0sterbukta V, Gressvatnet 
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Table 27. Identified fragments of burnt bones and their relatively 
chronology at Gressvatnet VI. The chronological determinatio n is based 
at the conversion of the excavated lev els into sequences of 0.1 m thick 
levels. In the table the datings derived from the lower levels deposited 
during the Late Mesolithic, are placed first. The ensuing datings ar e seen 
in relation to those. LM= Late Mesolithic, N= Neolithic and BA= Bronze Age. 

Specie Identified bone Number of Relative 
fragments chronology 

R.t. Phalanx:I 2 LM 
R.t. Metapodien: di st. 2 LM 
R.t. Astragalus 1 LM 
R.t. Tibia:dist. left 1 LM 
R.t. Tibia:dist. 1 LM 
R.t. Malleolare: left 1 LM 
R.t. Ulna:rigth 1 LM 
R.t. M. tarsus:dist. 1 LM 
R.t. M. tarsus:prox. 1 LM 
R.t. Ulna:rigth 1 LM (N?) 
R.t. Os. esamoideum 1 LM (N?) 
R.t. Metapodien :dist N 
R.t. Metapodien:dist? 1 N 
R.t. Metapodien: II+IV 1 N 
R.t. Phalanx: I 1 N 
R.t. Accersorium 1 N 
R.t. Metapodien.dist. 1 N(BA?) 
R.t. Radius :dph 1 N(BA?) 
R.t. Carpalia: Ulnare 1 N(BA?) 
R.t. Metapodien:dist. 1 ? 
Ursus arctos Phalanx:III 1 N 
Carnivora Atlas 1 LM 
Carnivora Axsis 1 LM 
Carnivora Ulna 1 LM 
Carnivora Phalanx:! 1 N(BA?) 
(probably Gulo gulo) 

VI, Raä 6, 19, 77, VLM 82:208 and 82:212 were burnt. 
Unburnt material was also collected at Raä 19 and Raä 
37. The largest bone assemblage derives from Gress
vatnet VI, deposited with a few exceptions in level 3 
and below. The results of an analysis (Lie, in this vo
lume) are summarized here: 

The majority of the bones were small and difficult 
to identify. The greater part, c. 2 300 fragments of 
burnt bone could not be identified. For 44 fragments 
only the genus Artiodactyla, so-called even-toed deer, 
could be determined, that is reindeer, elk or deer. Of 
the identified bones, 23 fragments were from reindeer. 
Additionally, 1 fragment was identified as Ursus arc-
tos, brown bear, and 4 fragments derived from carni
vores. One of the latter probably derived from the wol
verine (Gulo gulo). One more was perhaps from wolf 
(Vulpes vulpes) (Lie pers. comm.). 

The burnt bones were recovered from the cultural 

layer in square metres excavated in either 0.05 or 0.10 
m thick levels. When converted, the levels containing 
burnt bone material date from the Neolithic or Late 
Mesolithic. There are a few bone fragments which are 
undatable. Notably 2 fragments are registered in level 
1. This level evidently originates from the Bronze Age. 
Of those bone fragments identified as Artiodactyla, 20 
fragments were deposited in the levels indicating the 
Neolithic and 16 in the lower levels indicating the 
Mesolithic. The rest of the bones derived from the sec
tion, and could not be placed chronologically. The 
identified fragments of reindeer, brown bear and carni
vores are listed in table 27. The bone fragments identi
fied as reindeer were mainly deposited in the lower 
levels from the Late Mesolithic (11 fragments). 8 frag
ments were deposited in the levels indicating the Neo
lithic. 2 fragments were probably deposited either 
during the Late Mesolithic or Neolithic. 3 fragments 
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Table 28. Artiodactyla bone fragments from Gressvatnet VI and 
their relatively chronology. The chronological determination is 
based at the conversion of the excavated levels into sequences of 
0.1 m thick levels. In the table the datings derived from the lower 
levels deposited during the Late. Mesolithic are placed first. The 
ensuing datings are seen in relation to those. LM = Late Mesolithic, 
N = Neolithic and BA = Bronze Age. 

Specie Identified bone Number of Relative 
fragments chronology 

Artiodactyla Metapodien:dist. 2 LM 
Artiodactyla Astragalus 4 LM 
Artiodactyla Carpalia: Ulnare 1 LM 
Artiodactyla Cranium:os.occipital 1 LM 
Artiodactyla Phalanx: I 1 LM 
Artiodactyla Femur: prox. 1 LM 
Artiodactyla Femur: dist. 1 LM 
Artiodactyla Vertebrae 1 LM 
Artiodactyla Foot 5 LM 
Artiodactyla Metapodien 1 N 
Artiodactyla Metapodien:prox. 1 N 
Artiodactyla Metapodien: dist. 4 N 
Artiodactyla Phalanx: I 1 N 
Artiodactyla Phalanx: II 3 N 
Artiodactyla Astragalus 2 N 
Artiodactyla Humerus/femur 1 N 
Artiodactyla Vertebrae : caudales 1 N 
Artiodactyla Costae 1 N 
Artiodactyla Foot 5 N 
Artiodactyla Phalanx: I 1 N/BA? 
Artiodactyla Phalanx: II 1 N/BA? 
Artiodactyla Metapodien: dist. 1 BA/N 
Artiodactyla Foot 1 BA/N 
Artiodactyla Phalanx: III 2 ? 
Artiodactyla Foot 1 ? 

were recovered from the upper part of the Neolithic 
level, which could indicate Bronze Age. On the other 
hand, it is clear from the reports that the bone material 
was deposited in the cultural layer originating from the 
Late Mesolithic and Neolithic (AUR 1967:27, 
1968:46). One fragment identified as reindeer cannot 
be placed chronologically. One brown bear bone frag
ment derived from the Neolithic levels together with 
the fragment from a predator, possibly wolverine. The 
remaining 3 fragments from carnivores were registered 
in the lower levels indicating the Late Mesolithic. In 
summary, bone fragments identified as originating 
from reindeer occur mainly in the Neolithic and Late 
Mesolithic levels. As for the Bronze Age level, it can
not be excluded that reindeer bones were deposited 
here. 3 fragments identified as reindeer may originate 
from this period, while 2 unidentifiable fragments were 
evidently deposited in the Bronze Age level. The few 

bones of carnivores were deposited during the Neo
lithic and the Late Mesolithic. 

However, the idea that the principal depositions 
occurred in the Neolithic and Late Mesolithic is not 
unproblematic. When separated into the converted 
Neolithic and Late Mesolithic sequences, the distribu
tions of the total number of bone fragments are akin 
(figs. 69, 70). Most bone fragments belong to the Neo
lithic sequence. They are comparatively scattered over 
the area with a major concentration, c. 6x3 m, in the 
centre. In the Late Mesolithic sequence a similar con
centration is observed. Also, bone fragments are con
centrated into the two minor areas. 

These concentrations may have been independently 
deposited, but the similarity between the two is strik
ing, and it cannot be excluded that the Late Mesolithic 
distribution is in fact dug down from the Neolithic 
occupation. To make the problem more complicated, 
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Fig. 69. Distribution of bone 
fragments in the Neolithic se
quence from the excavated and 
reported area at Gressvatnet VI. 

60 

58 

235, 

Fig. 70. Distribution of bone 
fragments in the Late Mesolithic 
sequence from the excavated and 
reported area at Gressvatnet VI. 

the distribution of keeled scrapers is in accordance 
with the three concentrations of bone fragments. If this 
was a question of Neolithic pits or other dug features, 
that is, mixed chronological levels, the keeled scrapers 
would have been more frequently found in the Neo
lithic sequence. This is not the case. The earliest occu
pation debris from the Late Mesolithic is at least 30 cm 
below the Neolithic occupation level. As far the distri
bution of bone fragments, the major concentration is 
still obvious, even if reduced. Bone fragments are also 

found in the small concentration. This is an indication 
of a pattern of more dispersed bone fragments in the 
Late Mesolithic occupation sequence. 

The most likely explanation of the pattern of bone 
distribution is the excavation technique used and that 
bone fragments in the sequences were independently 
deposited. A relatively small area was excavated (see 
fig. 11) and before interpretations of such features as 
major concentrations of bone fragments can be 
discussed, a larger excavation area must be opened. 
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The finds are registered as relatively undisturbed in the 
various levels which indicate that no prehistoric pits 
were existing. Consequently, I emphasize the fact that 
bone fragments occur dispersed in the Neolithic as 
well as the Late Mesolithic sequences. 

As seen in tables 27 and 28 a comparatively large 
number of fragments from the limb bones have been 
identified. Probably all parts of the carcasses were used 
and taken care of either as food of for other purposes 
and the lower were not thrown away. Instead they 
were used, for various purposes, e.g. bone marrow 
extraction. Bones from the legs are, for example, use
ful for manufacturing tools. On the other hand, it can 
be claimed that the bones in the archaeological record 
represent the discarded parts of the carcasses. The pha
lanx from the brown bear and the probable wolverine 
indicate the use of hides from these animals. 

At Raä 19, Lake Överuman, dated to the Bronze 
Age on the basis of the find complex, one burnt bone is 
identified as originating from reindeer. The site also 
yielded one unburnt piece of reindeer and one burnt 
fragment of golden plover. At Raä 37 one unburnt 
piece of bone was collected; this was identified as rein
deer bone (Ekman & Iregren 1984: table 7.1.). 

5.7. A THEORETICAL MODEL 

The presentation of the large mammals, the hunting 
methods and discussions of the archaeological record 
in chapter 5 all merge in a theoretical model for the 
hunting and trapping of big game in the Rana-Tärna 
mountain region. Before ensuing testing with a valid 
and applicable set of variables, it serves as an approach 
to the problem of big game hunting in the region. 

The above described environmental conditions for 
the reindeer and elk, ethnographic data and the ar
chaeological record in the region indicate that primari
ly the reindeer was hunted during the Late Mesolithic, 
Neolithic and Bronze Age. Although no remains of elk 
or elk-hunting are registered, this species can not be 
excluded as a game animal. If the elk was regarded to 
be worth the effort of hunting, it was hunted in the 
Late Mesolithic. Until further data contradict this idea, 
elk-hunting remains a hypothetical assumption. The 
hunting of reindeer, indicated by identified bone mate
rial, and the manufacture of stone tools are considered 
to form the base of the prehistoric subsistence in the 
Rana-Tärna mountain region from c. 8-7 000 BP. 

The structure of hunting methods practised from the 
Late Mesolithic was organized as the following model 
describes: 

In prehistory reindeer were hunted seasonally in 
late winter/early spring or autumn principally on a col
lective basis. As for methods, at least two alternatives 
can be specified. Groups of hunters killed the animals 
when they reached topographical positions where they 

aggregated or were forced into various trap arrange
ments. Both methods could be practised side by side. 
The killing and processing sites and, if used, trap 
arrangements were located in topographical positions 
where the animals aggregated or had to pass. If the ani
mals were not present in the region during the winter 
season, the reindeer probably migrated to the taiga. 

If the elk was an alternative in this region, consider
ed to be worth the effort of killing and processing, it 
should have been individually hunted because of its 
behaviour as a solitary animal scattered in various 
habitats. The hunt was carried out dispersed in the 
landscape during the snow-free season. A certain 
degree of collective hunting could have been practised 
in late autumn/early winter when the animals migrate 
to the taiga. Elk hunting sites should be relatively 
small and scattered throughout the landscape. 

From the warm Atlantic to the colder climate of the 
Subboreal the space for reindeer increases thanks to 
the retreating tree-limit. Its habitat became more 
favourable when the mountain birch succeeded the 
pine. Did these environmental changes influence the 
population density and the herd size in a positive way? 
If they did, the possibilities for hunting became more 
favourable. Clearly, the changes minimized the 
chances of an elk population to survive. If the elk was 
hunted, it was a Late Mesolithic phenomenon. In the 
collective reindeer hunt the topographical positions 
where the animals aggregate or pass are of key signifi
cance. Here it becomes easier to kill large numbers of 
reindeer. These locations were well known and the 
prehistoric hunter knew that by setting up physical 
impediments to steer the moving of the animals, the 
potentials of these locations enchanced. In fig. 64 the 
possible topographical locations for the moving routes 
taken by reindeer herds are marked. They take the 
form of valleys opening down to lakes or valleys at 
high altitudes, valleys that develop into passes through 
which the animals have to pass. The location of these 
key positions coincides with the concentrations of 
dwellings and exploitive sites hitherto registered. It is 
of note that the sites with identified reindeer bones are 
located at the end of broad valleys, and two of them 
are situated on historically known reindeer passages 
crossing Lake Överuman. The reindeer was killed with 
projectile points used in bows and arrows or spears. 

Collective hunting methods produce the best results 
as far as meat and supplies are concerned, but this does 
not contradict the possibility of individual hunting too. 
Individual hunting could be spread throughout the 
landscape. However, if this method was practised, hun
ters probably did choose the same locations as those 
utilized for the collective hunt. Consequently the 
chances of distinguishing between individual and col
lective hunting sites are small. 
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6. THE USE OF THE HIGH MOUNTAIN LANDSCAPE 
Chronology and changes in the use 

of resources: a discussion 

6.1. INTRODUCTION 

In the introduction the major activities in the Rana-
Tärna mountain region were seen as the procurement 
and manufacture of flaked stone tools and the hunting 
of large mammals. These activities explain the reason 
for seasonal movements to this region. These econ
omic activities are still conceptualized as the base. In 
this chapter changes in the two activities are discussed. 
This results in a discussion of development over a pe
riod of 5 000 to 6 000 years in the Rana-Tärna moun
tain region. The discussion is based on the results of 
the analysis of stone tool manufacture and the theoreti
cal model for the hunting of large mammals in the 
region. Further important aspects are added when 
needed. Basically the inferences relating to these two 
activities differ according to the status of data earlier 
described. Substantial data concerning the procurement 
and manufacture of flaked stone tools are analyzed 
statistically and the results can be confirmed. These 
data differ significantly from the data on the hunting 
and trapping of reindeer. This question is discussed 
and a theoretical model for the hunting of big game in 
the region is constructed. The germane variables are to 
be subsequently tested. These different approaches to 
the two activities in this thesis mean that bases for 
inferences are different. In the first case the interpreta
tion is based on results of analyzed data. The dis
cussion of hunting and trapping is mainly based on a 
theoretical model applied as a hypothetical construc
tion. 

The same raw material, brecciated quartz, was pro
cured and manufactured into stone tools throughout the 
period. This is a significant constituent in the analysis 
of change. In view of this, the results are interpreted as 
changes in procurement and manufacture. Alternative 
explanations, for example variations due to the varying 
composition of different raw materials, are minimized 
in this context. An analyzed bone assemblage together 
with interpretation of climatic conditions based on stu
dies of fossilized trees form the base for assessing the 
presence of large mammals in the region. An approach 
resting on these premises is viable. Otherwise it is not 
easy to predict faunal presence during prehistory. Of 
course, with this as a base, some difficulties when 

interpreting the trapping and hunting particularly of 
reindeer can certainly not be completely avoided. 

This part of the volume can be considered a syn
thesis where changes and developments concerning 
basic resources and chronology are central. It is regard
ed as one interpretation of significant activities which 
played a role in the long-term development of the 
Rana-Tärna mountain region during prehistory from c. 
6 000 - 1 BC. 

In this context the landscape is central. In the Rana-
Tärna mountain region the limited zone of tree and 
bush vegetation in the valleys below the alpine zone, 
which occasionally features glaciers, is striking. The 
landscape was similar for the Bronze and Iron Age 
inhabitants. During the Late Mesolithic and Neolithic 
the scenario changes. Climatic conditions during the 
Late Mesolithic imply extended tree covered areas 
principally of pine but also alder occured. At the end of 
the period mountain birch was established. The gla
ciers were probably either disappeared or increasingly 
decimated. During the Neolithic mountain birch suc
cessively dominated the landscape. Vegetation became 
more like present-day due to the colder and more 
humid climate. These conditions became more accen
tuated in the Bronze Age, with severe cooling and 
intensified glacial processes (Kullman in press). The 
progression of periglacial encroachment of the Okstin-
dan glacier is suggested for a period at the transition to 
the Iron Age (Worsley 1974:402). The appearance of 
the landscape became more like it is today. During the 
Bronze Age and Iron Age the altitude of the tree-limit 
probably declined to the present level. 

The discussion of changes in the use of available 
resources in the high mountain landscape of the Rana-
Tärna region is based on the concept of the landscape 
as dynamic, interacting with human communities. 
Additionally the changes of the vegetation and charac
ter of the landscape are of interest. 

Further, concerning landscape use in general, the 
spatial use by the inhabitants can be seen both on a 
large and on a lesser scale. The Rana-Tärna mountain 
region was part of an extended pattern of land use. 
People moved from neighbouring regions of the Atlan
tic coast in the west or the taiga in the east. The use of 
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the Rana-Tärna region was obviously seasonal. There 
are comparatively few subsistence resources in this 
environment, but those that do exist are of vital 
importance. Greater diversity of resources can be 
obtained elsewhere, to the west or east. From here 
groups of people came during the snow-free season 
and to these areas they returned when snowfall became 
too heavy. Consequently, activities in this mountain 
region were scattered throughout the area according to 
the character of exploitation. A wide use of the land
scape was necessary, as Binford puts it, to be "availa
ble in order to provide a secure set of options" 
(1988:110). In this case the use of stone and the hunt
ing of big game were essential. The distribution and 
extension in the landscape of dwellings and exploi
tation sites result from preference for these resources. 
They have been exploited to varying extents from the 
Late Mesolithic onwards. 

In high mountainous regions with their comparati
vely harsh environment and living conditions environ
mental factors should have been more important in the 
process of decision-making among prehistoric people. 
Opening with this sentence, it must immediately be 
modified. The long-term perspective takes into account 
variations in human subsistence which can be substan
tial. The above-mentioned high mountain conditions 
are valid for a period starting c. 6 000 BP. They 
became established during the Bronze Age and later 
periods. Earlier the conditions were different; a 
warmer climate favoured a wooded landscape where 
pine dominated. These tree-covered areas were more 
extensive with the tree-limit being higher than in later 
periods. Comparatively few peaks and areas of alpine 
character were visible. Obviously this environment 
was not severe; on the contrary, it appears that living 
conditions were more generous. The change to colder 
temperatures with heavier rain- and snowfall was prob
ably relatively rapid in the Rana-Tärna region; then the 
pine declined to be replaced by mountain birch. The 
fall of temperature and the retreat of tree-limit have 
progressed continuously until the present. 

This brief description of the environmental condi
tions and their effect on the landscape in the Rana-
Tärna mountain region is relevant in this context. 
Changing conditions affect the habitats of various spe
cies and have an impact upon the landscape. People 
react to these various conditions on basis of the exist
ing social conditions. Human actions take place within 
the social context where they interact dialectically. 
This results in a behaviour how to act to outer condi
tions. 

In this chapter the presented interpretations are 
based on the hitherto documented archaeological 
record. Several years of surveys and excavations have 
resulted in a relatively large body of data. Of course, it 

Fig. 71. The distributional pattern of excavated dwellings on 
an NW-SE axis in the area of Lake Gressvatnet and Över-
uman. 
• = Late Mesolithic 
o = Neolithic 
• = Late Neolithic 
A = Bronze Age/Early Iron Age 

may still be possible to find more sites, unregistered 
today. The description of the regional prehistory is pre
sented under three headings - the poineering period, 
the period of increasing use and the period of develop
ment. This is an archaeological division in the sense 
that the observable items and analyzed changes in the 
archaeological record have directed the interpretation. 

The composition of the deposited remains at exca
vated sites (table 29) together with the 14C datings from 
the region (table 30) imply that the Rana-Tärna moun
tain region was inhabited from the Late Mesolithic to 
Iron Age. Archaeological investigations at Saami sites 
also indicate historical occupation dating from the last 
few centuries. The prehistoric dwellings tend to in
crease in number in the Neolithic/Bronze Age/Early 
Iron Age. A pattern is discernible in the spatial distri
bution of the sites (fig. 71). During the Late Mesolithic 
the few registered dwellings are dispersed over the 
region, no western or eastern distribution being observ
able. Since only a handful of dwellings are registered 
at present, of course this tendency can be altered if 
further sites are found. The pattern of dwellings of 
Neolithic character changed, the number of registered 
sites increasing, predominantly in the west. Along with 
changes seen in the archaeological record of the Late 
Neolithic/Early Bronze Age, the distribution pattern of 
dwellings differs from the pattern seen earlier. Once 
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Table 29. The relatively dated excavated sites designated as 
dwellings at Lake Gressvatnet and Överuman. The relative 
datings are based on the composition of finds and 14C datings. 

Site Relative dating 

Raä 77 
Gressvatnet III 
Gressvatnet IV 
Gressvatnet VI 
Gressvatnet XI 
Gressvatnet XVIII 
Gressvatnet XIX 
VLM 82:212 
Raä 19 
Raä 29 
Raä 36 
Raä 37 
Raä 40 
Umbukta III 
Umbukta IV 
VLM 82:164 
VLM 82:174 

Neolithic/Bronze Age/Early Iron Age 
Neolithic/Early Bronze Age, Early Iron Age 
Neolithic/Bronze Age 
Late Mesolithic-Bronze Age 
Late Mesolithic?/Neolithic 
Late Mesolithic?/Neolithic 
Late Mesolithic?/Neolithic 
Late Mesolithic 
Neolithic/Bronze Age/Early Iron Age 
Bronze Age? 
Neolithic/Bronze Age/Early Iron Age 
Neolithic/Bronze Age/Early Iron Age 
Neolithic/Bronze Age/Early Iron Age 
Bronze Age/Early Iron Age, Late Iron Age 
Neolithic 
Bronze Age 
Late Mesolithic, Bronze Age/Early Iron Age 

again there are indications of a scattered distribution of 
the dwellings. The number of occupations was evident
ly higher during the Bronze Age. The increased num
ber of sites is striking when the workshops for bifacial 
flaking are included. 

6.2. THE PIONEERING PERIOD: THE LATE 
MESOLITHIC 

The colonization of the region probably occurred soon 
after the retreat of the ice during the last glaciation. 
The region, embracing Lake Gressvatnet and Över
uman, may have been ice-free 9 000-8 000 years ago, 
probably earlier. Déglaciation did not progress con
tinuously; the western part of the region was deglaciat-
ed earlier than the eastern part (Gr0nlie 1964:18ff). 
According to the analyses of fossilized trees, pine trees 
occurred in the region about 8 000 years ago (Kullman 
in press). The fossilized trees that were registered were 
fully grown, which implies that the immigration of 
trees was initiated earlier. Together different kinds of 
natural historical data give a scenario with possibilities 
for colonization of the region at least from 8 000 BP, 
probably earlier. This corresponds relatively well to 
the earliest datings from Gressvatnet VI (table 2 and 
30) (6 990 ±115 BP with a calibrated mean of 5 834 
BC and a standard deviation between 5 980-5 730 BC, 
6 860 BP ±120 with a calibrated mean of 5 727 BC 
and a standard deviation between 5 830-5 630 BC, 

6 750 ±100 BP with a calibrated mean of 5 635 B C 
and a standard deviation between 5 720-5 550 BC, 
5 980 ±220 BP with calibrated means of 4 899,4 872, 
4 865 BC and a standard deviation between 5 220-
4 890 BC). 

The archaeological record shows indications of a 
Late Mesolithic subsistence. At Gressvatnet VI keeled 
scrapers are comparatively frequent in the lower levels, 
implying a Mesolithic settlement (fig. 14). At least two 
sites of Mesolithic character are registered at Lake 
Överuman. In the course of resurveying, a large site, 
VLM 82:174, was registered. At the northeastern end 
of this site a concentration of flakes, a few tools and 
some charcoal were found. The tools, a keeled scraper 
and a handle core, obviously indicate a Mesolithic 
dwelling (figs. 34, 35). A sample of charcoal 14C dated 
to 4 890 ±1 740 BP, was diluted when analyzed and 
the date is consequently not reliable. Another site 12 
km to the east, (VLM 82:212), also originates from the 
Late Mesolithic, according to a date from a cooking-pit 
filled with charcoal and fragments of burnt bones ( a 
14C dating of 6 170± 215 BP with calibrated means of 5 
205, 5 155, 5 148 BC and a standard deviation between 
5 330-4 890 BC) (table 30). Both sites at Lake Över
uman were registered on eroded shores, so they had 
been partly washed away. Thus the data for various 
analyses are less reliable, but the indication of Mesolit
hic subsistence is unambiguous. Another 3 excavated 
sites situated at Gressvatnet yielded data indicating a 



113 

dating to the Late Mesolithic/Neolithic (table 29). A 
total of at least 3 dwellings of Mesolithic character are 
registered in the Rana-Tärna mountain region. The site 
Gressvatnet VI is basal and of key importance in this 
study. The cultural layer, excavated in artificial levels, 
is stratified into sequences of Late Mesolithic, Neo
lithic and Bronze Age settlements (fig. 20). Of all the 
sites composed of exclusively flakes or those not 
excavated, there may be further traces of this pionee
ring period. However, a chronological classification of 
the flakes at all the sites was considered to be beyond 
the scope of this study. Hence, additional sites of 
Mesolithic character can certainly be found in the 
region in the future, given the frequency and wide dis
tribution of these sites throughout central Scandinavia. 
However, intuition says that sites of Late Mesolithic 
character in the Rana-Tärna mountain region should be 
less numerous than those deposited in later periods. 

Together tool and bone assemblages, and the stone 
tool manufacture analysis indicate a comparatively 
diverse subsistence strategy. The few sites considered 
as dwellings constituted the basis in a system of com
plementary sites, mostly exploitation sites. One catego
ry of exploitation sites consists of raw material loca
tions and the workshops described below. Another 
category comprises all the sites connected with the 
reindeer hunt and ensuing processing. The dwellings 
and exploitation sites are components in a dynamic and 
interactive use of the landscape. 

The topographical and environmental conditions in 
high mountainous regions generally make for a relati
vely monotonous supply of resources. This is also the 
case in the Rana-Tärna mountains. The long time pers
pective of several millenia allows diversification over 
time to be observed. In the Late Mesolithic, the en
vironmental conditions described earlier affected the 
habitat of big game. Also, the general possibilities of 
finding raw materials could have been restricted by the 
limited areas of open landscape. But, the landscape 

was relatively open with the Okstindan massif domi
nating in the west, and the openness successively de
creasing in all directions (fig. 8). 

The prerequisites for reindeer populations were 
unfavourable in comparison with later periods. How
ever, the areas of alpine character were large enough to 
act for example as calving lands and refuge from insect 
harassment. When referring to the big game hunting, it 
cannot be excluded that the elk was hunted. The bio-
tope should have suited the elk better than the reindeer. 
Until further remains refute this suggestion I consider 
it likely that elk was hunted. Brecciated quartz can be 
easily acquired in the region. The areas with registered 
raw material sites and workshops are above the former 
highest tree-limit. Consequently, although the land
scape was less alpine in character, exploitable re
sources in the form of brecciated quartz and reindeer 
were available. 

With the dwellings as bases, exploiting tours were 
undertaken to areas of accessible raw materials where 
the knappers procured brecciated quartz. Test areas I 
and II are two examples of exploiting areas in the 
region. There may be several areas where the raw 
material is available, for example in an area further 
south of test area I and southeast of test area II. Free
hand platform cores collected at sites in test areas I and 
II indicate Mesolithic or Neolithic manufacture. Equiv
alent categories of cores are dated to the transition bet
ween the two periods (Callahan 1987:19f). The Late 
Mesolithic sequence above the tree-limit is readily 
observable, indicated by preforms for keeled scrapers 
or possibly handle cores that were collected at two 
adjacent sites in test area II (fig. 30, 31). The cores 
and/or resulting products in the form of flakes were 
transported down the mountain to the dwellings to be 
further modified (fig. 72) 

Raw material was also obtained close to the dwell
ing of Gressvatnet VI. Boulders of brecciated quartz 
were found and collected from the shore of the lake. 

Fig. 72. An altitudinal cross-sec -
tion showing the distance from 
test area II to Lake Överuman. 
The points mark the occurrences 
of registered raw material above 
the tree-limit where the acqui
sition and principal primary 
flaking took place. The working 
pieces were transported down to 
the dwellings at the shores to be 
finally flaked. 
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These boulders were modified at or close to the dwell
ing. Probably the raw material was randomly collected; 
the need for uniform quality seems to have been less 
important. Concerning quality, a range of texture char
acteristics from coarse- to finer-grained, crystalline 
materials are observable among the tools and cores. 
Predominantly hard hammers were used for the manu
facture of tools, producing comparatively large flakes 
with large platform remnants. Decortication and the 
later steps in the manufacturing process are represented 
at the dwelling. Cores were taken to the site as well as 
produced on-site and the ensuing manufacturing 
process was conducted here. In modern terms, the 
manufacture of tools seems to have been on a small 
scale, less efficient and less rational. Stone tools were 
manufactured during the snow-free season, proposedly 
in autumn. Handle cores produced various categories 
of microliths which were used in composite tools such 
as harpoons and various projectiles. Additionally, the 
use of rock crystal can be seen in the context of the 
manufacture of composite tools. 

The reindeer and possibly also the elk were hunted. 
As a hypothesis it is proposed that the elk was hunted 
individually, at different locations in the landscape. 
These sites are not located in strategic positions. The 
hunt was conducted during the snow-free season when 
the elk was to be found in the mountains before mig
rating down into the taiga. 

Hypothetically, the reindeer was hunted collectively 
on an interceptive or a trapping basis. In the first case, 
the animals were killed by groups of hunters when 
aggregating in herds to cross lakes or gorges. When 
trapped they were driven into various traps or out into 
the water to be killed. The drives consisted of mixed 
groups of people. Elsewhere in North Sweden bone 
and antler or composite spearpoints have been en
countered (Sundström 1989:30). I consider it likely 
that the animals caught or hunted in the Late Meso-
lithic were killed with bone and antler composite pro
jectile weapons. The drive, killing and processing sites 
are to be found in topographical locations where the 
animals are forced to aggregate or cross a lake or a 
mountain. The reindeer hunt was conducted during the 
late winter/early spring, when the herds migrated to the 
high mountains, or in the autumn when the dispersed 
animals aggregate into herds. 

Individual hunting can be considered as an alterna
tive or supplementary technique. In spite of the tenden
cy of the reindeer to aggregate, it is also a possible 
game for individuals or groups of a few hunters. The 
individual hunt probably did not require special struc
tures with the exception of various kinds of hunting 
blinds. It was conducted throughout the terrain wher
ever the animals tended to stay. Ambush or stalking 
were practised with bows and arrows or spears. The 

individual hunt is not fixed to a particular season and it 
is less profitable. This hunting technique requires less 
organization. Few hunters are involved, and the hunt 
can be more or less frequent. 

Besides these key resources, fishing must also have 
been of importance. However, due to the excavating 
methods of the 1960s no remains are registered. This 
lack of data does not necessarily exclude fishing as a 
significant resource. Most probably wherever they 
exsisted, fish were caught. Modern excavation tech
niques reveal fish bones in abundance at Late Iron Age 
and younger sites which are interpreted as the remains 
of large scale fishing (Hedman pers. comm.). Also this 
inference is valid for the available berries and plants. 
However, fishing and gathering were not significant 
and did not initiate migration to the Rana-Tärna moun
tain region. 

Brecciated quartz and the large mammals were the 
reasons for seasonal moves to this region during the 
snow-free period. Part or parts of the aggregated group 
of people staying at the aggregation base camp moved 
to the mountains. The comparatively few dwellings 
were inhabited by mixed groups of people which took 
part in the reindeer hunt. The organization of the 
groups to drive the reindeer herds and to kill and pro
cess the carcasses varied according to hunting tech
nique. Further, knappers, more or less specialized, util
ized the landscape. Knapping as well as hunting pre
supposes organized groups of people. The manufacture 
of stone tools requires skilled or specialized craftsmen 
to procure the stone and flake it into tools. If the knap
per works alone, she or he needs auxiliary workers, 
e.g. for transportation. But as the production of tools 
was apparently on a relatively small scale, fewer 
people were involved and they were less well organ
ized. On the other hand, the hunting and trapping of 
reindeer was based on a well organized system. Collec
tive hunting requires cooperation between the hunters 
and it also involves mixed groups of auxiliary helpers 
who drive the game into the traps. Once the reindeer 
were caught, they were killed by the hunters. The ensu
ing processing of the carcasses was undertaken by the 
hunters together with those who did not take part in the 
killing. This model of the organization of hunting or 
trapping reindeer indicates a collective group, well 
organized and based on collaboration. Elk hunting did 
not require groups of people. A number of hunters took 
part in this kind of hunt; perhaps just a handful, to
gether or separated into groups. They did the stalking 
or chasing, the ensuing killing, the processing and 
transportation. The number of those involved and the 
composition of the group, differed depending on the 
hunting technique based on various strategies of each 
society. 

In summary, the Late Mesolithic use of the land
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scape was comparatively broad as far as the hunting 
and trapping of large mammals was concerned. The 
people were familiar with the geography of large areas. 
Apparently their knowing included larger areas than 
those actually used when hunting reindeer and elk or 
procuring brecciated quartz. This knowledge com
prised the behaviour of the game animals, their moving 
patterns and the locations of available raw materials. 
Topographical conditions were of vital importance in 
this context. 

The areas used in connection with collective rein
deer hunting and trapping were topographically con
centrated to locations where the animals aggregated. 
The killing was practised with bows and arrows, spears 
or grooved clubs. If the hunt was collective, it involved 

several hunters and, when needed additional helpers. I 
propose that within the social structure a knowledge of 
the behaviour of the reindeer was a prerequisite. This 
need of knowledge together with human actions can be 
seen as an interacting process. This moulded the 
organization of each specific task. The individual hunt 
required a less complex social organization. 

The use of the raw material brecciated quartz was 
probably of less significance seen in a social context. 
Few persons were involved and the required skill was 
mastered by these persons. The manufacture of stone 
tools was probably on a comparatively small scale and 
organized less efficiently. This does not mean that the 
skill was low. The production of the reference material 
showed that the structure of the material was such that 

Table 30. The 14C datings from the Rana-Tärna mountain region and adjacent areas. 
Calibrated dates are included (Stuiver & Reimer 1986). The references for the dates are found in the text. 

Site or character 14C Age BP Sample Calibrated date 
of sample number with 1 SD means 

Pollen analysis 8 150±100 BP U 2 695 >7 210-7 050 BC (7 137,7 123,7 081) 
Fossilized pine 7 930190 BP St 12 046 7 039-6 677 BC (6 784) 
Gressvatnet VI 6 9901115 BP B ir m 117 5 980-5 730 BC (5 834) 
Gressvatnet VI 6 8601120 BP T 654 5 830-5 630 BC (5 727) 
Gressvatnet VI 6 7501100BP T 656 5 720-5 550 BC (5 635) 
VLM 82:212 6 1701215 BP St 9 534 5 330-4 890 BC (5 205, 5 155, 5 148) 
Gressvatnet VI 5 9801220 BP T 655 5 220-4 670 BC (4 899, 4 872, 4 865) 
Pollen analysis 5 2451105 BP U 2 692 4 233-3980 BC (4 038, 4 012, 4 009) 
Kråkneset I 5 0001170 BP T 473 3 990-3 640 BC (3 785) 
Geitvika I 4 6001150 BP T 472 A 3 612-3 582 BC (3 360) 
Fossilized pine 4 485180 BP St 541 3 347-3 035 BC (3 298, 3 240, 3 171, 

3 169, 3 106) 
Fiskel0svatnet I 4 4101190 BP T 475 3 360-2 890 BC (3 037) 
Gressvatnet III 3 790150 BP T 877 2 318-2 180 BC (2 273, 2 245, 2 205) 
Gressvatnet III 3 7101100 BP T 878 2 280-1 970 BC (2 135,2 052,2 050) 
Fossilized pine 3 660180 BC St 1 454 2 183-1 935 BC (2 037) 
Pollen analysis 3 220175 BP U 2 691 1 604-1 425 BC (1 439) 
Raä 89 3 1701160 BP St 1 356 1 630-1 270 BC (1514) 
Gressvatnet VI 3 0901180 BP Birm 116 1 530-1 100 BC (1 400) 
Raä 89 3 025180 BP St 1 808 1 410-1 196BC (1305) 
Fossilized pine 2 710170 BP HAR 390 921-809 BC (843) 
Fossilized pine 2 690180 BP St 621 916-803 BC (833) 
Geitvika I 2 2601170 BP T 474 A 520-110 BC (379) 
Pollen analysis 2 105165 BP U 2 690 332-49 BC (155,144,120) 
VLM 82:232 2 1301160 BP St 9 535 390 BC-AD 20 (177) 
Raä 83 1 8651100 BP St 3 419 20-250 AD (126) 
Umbukta III 1 190190 BP T 476 689-961 AD (830, 859) 
Raä 146 1 150185 BP S 113 778-983 AD (889) 
Raä146 1 065180 BP S 110 890-1023 AD (982) 
Raä 82 8651145 BP St 3 376 1 020-1 270 AD (1 173) 
Raä 13 <250 St 9 533 

Note. One sample, St 9 536, from VLM 82:174, was diluted when analyzed and thus not reliable. 
It was dated to 4 890±1 740 BP. 
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the division of boulders and subsequent flaking re
quired competence. The process of manufacturing 
stone tools is undoubtedly a process of interaction 
where the knapper works the material by various tech
niques, in this case predominantly the hard technique. 
In the Rana-Tärna mountain region the knappers had to 
obtain a knowledge and experience of the location of 
the raw material and how to procure it. The use of this 
resource is expressed differently in later periods. 

6.3. THE PERIOD OF INCREASING 
USE: THE NEOLITHIC 

Generally, the Neolithic in central and north Scandina
via is a period of local development and independence 
(Baudou 1990: lOff). This is the period of the introduc
tion of agrarian and herding activities. Regions adja
cent to the Rana-Tärna mountains are characterized by 
predominantly marine adaptation, probably a sedentary 
subsistence in the west (Hultgreen 1988:62ff) and a 
more mobile hunter-gatherer subsistence in the east 
(Forsberg 1985:275). The use of slate as a tool raw 
material is characteristic and of central importance. 
The remains of dwelling constructions are apparent 
from this period. Various categories of constructions 
have been suggested on the basis of physical remains 
recently excavated in the interior of North Sweden 
(Baudou 1977:94ff, Lundberg 1985, Rydström 1986, 
Spång 1986, Westfal 1988). 

The archaeological record in the Rana-Tärna moun

tain region indicate the same prosperity and the same 
courses of development as seen in the rest of north 
Fennoscandia. Apparently Neolithic dwellings are 
more abundant in the west. Here several dwellings of 
Neolithic date have been registered. At Akersvatnet 
further north another two sites of Neolithic character 
have been registered - Kråkneset I where a hearth was 
14C dated to 5 000±170 BP with a calibrated mean of 3 
785 BC and a standard deviation between 3 990-
3 640 B C and Geitvika I with charcoal from a lower 
level 14C dated to 4 600±150 BP with a calibrated mean 
of 3 360 BC and a standard deviation between 
3 612-3 582 BC (table 30). At Fiskel0svatnet, another 
2 kilometres north of Akersvatnet one site was 14C 
dated to 4 410± 190 BP with a calibrated mean of 3 037 
BC and a standard deviation between 3 360-2 890 BC 
(table 30). Slate tools of various categories are abun
dant at these sites. Of the few charcoal samples collec
ted from the eastern part of the region none dates from 
the Neolithic. However, the character of the archaeol
ogical record indicates possible Neolithic occupation, 
sites of this kind are scattered. The 14C datings, the 
dwellings and tools of Neolithic character suggest that 
the region was relatively more densely populated than 
during the Late Mesolithic. 

Slate tools of various categories occur at several 
sites, mostly in the western part of the Rana-Tärna 
mountain region. Among the large number of tools 
there are a few points and knives which are made of 

Fig. 73. Preforms to slate points 
from Gressvatnet IV. Photo: 
DKNVS Museum. 
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multi-coloured banded slate. Tanged and untanged 
points are most common. (For the chronology of slate 
tools and especially points see e.g. Baudou 1978b: 17, 
Broadbent 1982:84 and Gjessing 1942:160ff). To
gether, the various kinds of slate point suggest that the 
Rana-Tärna mountain region was inhabited during the 
Neolithic in general and also in the Late Neolithic. 

There are only a few indications of slate tool manu
facture in the region. Slate flakes are not common 
(AUR 1968). However, preforms were taken into the 
region. At Gressvatnet IV indications of manufacture 
are found in the form of 3 preforms for slate points 
(fig. 73). Thus the existence of polished tools in the 
region does not imply that the whole manufacturing 
process took place here on a large scale. If any manu
facturing took place, the slate tools were taken to the 
sites as preforms. The soft slate materials are compara
tively easily worked, a limited degree of skill and 
experience being required. On the other hand, it takes 
more time to complete a slate tool than one of quartzite 
(Johansson 1978:107, 142). The tradition of polishing 
slate tools is thought to have been influenced by the 
manufacture of bone tools, both in respect of technique 
and form (Johansson 1978:144, Broadbent 1982:84). 

Grinding slate is clearly a new method. This tech
nique originates in north Fennoscandia (Baudou 
1990:10). Two different techniques of preparing pre
forms are practised. As described earlier, internal 
developments and independence are of significance, 
and changes in social structure bring forth changes 
notable in the archaeological record. Interaction within 
the social sphere as an answer to factors disordering 
the achieved equilibrium result in new formations. 
These in their turn display material changes, such as a 
variated tool-kit. This is a process observable throug
hout the northern regions, and it results in various cate
gories of slate tools. These variations are probably a 
response to local needs in each individual region. 

The slate tools in the Rana-Tärna mountain region 
are such that they were unquestionably used for hunt
ing. Slate tools were evidently used in the reindeer 
hunt. This probably made hunting more effective. The 
increase of dated Neolithic dwellings indicates an 
intensified utilization of the region. During the Neo
lithic raw materials were procured for the manufacture 
of flaked tools from brecciated quartz. Thus there is a 
general continuity of tradition, although flaking tech
nique may vary. 

Flaked stone tools were still manufactured and the 
dominant raw material in the region was as earlier 
brecciated quartz. Flaking methods differed to some 
extent from those of the previous period but were in 
principal similar, producing comparatively large flakes 
with significantly larger platform remnants than those 
produced by the older method. The flakes are interpre

ted as debitage from the manufacture of a tool-kit 
which is different from that of the Mesolithic. Initially 
the raw material was collected and primary flaked both 
at the sites above the tree-limit and at the dwellings. 
The various freehand platform cores in test area I and 
II indicate Mesolithic or Neolithic manufacture (com
pare Callahan 1987:19f). As during the earlier period, 
raw material acquisition was to a lesser extent selec
tive, and the boulders found close to the dwelling of 
Gressvatnet VI were additionally used. A comparative
ly large proportion of the raw material was decorti
cated at the dwelling, but most likely also at the raw 
material locations. The ensuing reduction, that is 
secondary flaking, took place at the dwelling. The 
finished tools in the form of scrapers also occur here. 
The entire process of manufacture, encompassing 5 
steps as proposed earlier, is found at the dwelling. In 
modern terms, manufacture seems to have been more 
small-scale, less efficient and rational. 

The possibilities of hunting reindeer increased at the 
same time as the possibilities of finding elk significant
ly decreased. Climatic changes and the consequent 
development of a different landscape had a great 
effect. At the transition between the Late Mesolithic 
and the Early Neolithic colder climatic conditions set 
in with cooler winters possibly associated with an 
increased abundance of snow. This process was initi
ated around 6 000 BP, and seen as an abrupt destabiliz-
ation of the environment it continued throughout the 
Neolithic. Biotopes with mountain birch and indi
cations of increased ground wetness, biotopes preferr
ed by reindeer, were established in succession of pine 
habitats. The fall of temperature need not have been 
great and it is uncertain whether precipitation in
creased. However, the changes are of such magnitude 
that pine populations decreased in favour of birch. 
These changes were visible in the landscape. Pine 
stands were replaced by woods initially composed 
mainly of and later exclusively of birch. The tree-limit 
also changed. At the beginning, the birch tree-limit 
reached higher than the former pine-line and around 
200 metres above the present. At the end of Neolithic it 
had declined. These alterations modified the landscape, 
exposing large alpine areas. The landscape became 
successively more open with larger space for move
ment. This was a biotope favoured by reindeer popula
tions. 

As earlier, the reindeer was hunted during the early 
spring and/or autumn. Collective hunting methods are 
more profitable, because mass killing yields large 
amounts of meat and large numbers of hides and other 
supplies. Environmental changes towards a colder cli
mate, the decline of the tree-limit and an archaeol
ogical record consisting of slate points and knives all 
indicate intensification of the reindeer hunt. The 
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organization of reindeer hunting and the ensuing pro
cessing and transportation was complex and required 
cooperation. If, as suggested, hunting was intensified, 
its concomitant organization must have increased in 
scale and become more complex, demanding larger 
groups of people. The organization of flaked stone tool 
manufacture, on the other hand, demanded less com
plex organization. This manufacture seems to have 
remained comparatively less efficient and of minor 
scale, demanding only a few people. The transportation 
of raw material and cores should not have involved 
more than a handful of people apart from the knapper. 
The organizational aspect of slate tool manufacture 
should have been of inconsiderable importance. Those 
involved in this task could very well have been identi
cal with those working with brecciated quartz. 

In conclusion, the Neolithic is a period when the use 
of landscape was intensified by the hunting and trapp
ing of reindeer. The increased number of settlements is 
an indication of this. Hypothetically, the reindeer was 
hunted or trapped and subsequently processed at loca
tions where the herds aggregated . In parallel with the 
Late Mesolithic, at these times larger areas were oc
cupied collectively. The collective hunt was organized 
in groups of people who drove and killed the animals. 
The hypothetically intensified hunt demanded a com
paratively extended and more complex organization. 
Spears and bows and arrows were used to kill the rein
deer. Knowledge of the behaviour of the reindeer and 
experience of the topography were still essential for 
seasonal occupation in the region. The use of lithic raw 
material was less pronounced. The total process from 
acquiring raw materials and ensuing flaking to the 
finished tool was comparatively unsystematic. There 
are indications of some changes in manufacture. These 
are in accordance with general technical changes in
volving new techniques such as grinding and a differ
ent tool-kit. The manufacture of stone tools involved a 
few people experienced in flaking and/or grinding. The 
manufacture of flaked stone tools was probably com
paratively inefficient, requiring nevertheless skilled 
knappers. During the Neolithic the western connection 
is apparent, a process probably initiated during the 
Late Mesolithic. 

6.4. THE PERIOD OF DEVELOPMENT, 
SUBSEQUENT RADICAL CHANGES: 
THE BRONZE AGE/PRE-ROMAN 
IRON AGE 

In North Sweden a shift in raw material use is seen 
at the transition between the Late Neolithic and the 
Bronze Age. The change of raw material from quartz 
and slate to predominantly quartzite occurs in major 
parts of northern Sweden between 2 500 BC and 1 600 
BC. During this period south Scandinavian flint found 

its way to the northern regions of Sweden (Forsberg 
1985:5). Quartzite was principally used to make 
various scrapers and bifacially flaked points. A signifi
cant change in the manufacturing techniques of points 
occurs contemporaneously with the change in raw 
material use. The tradition of grinding slate tools is 
later replaced by the bifacial flaking technique in the 
manufacture of projectile points. This radical technical 
change occurs over the entire northern part of Scandi
navia and Finland. The akin technique is widely 
distributed in Russia and Siberia and the probable ori
gin is to be sought in the east (Baudou 1990:23). In the 
transition period, the Late Neolithic, the two techniqu
es (bifacial flaking and grinding) were used side by 
side. The tradition of flaking bifacial points ended in 
the Iron Age. The question of when has been a subject 
of discussion. Carpelan has suggested that the tradition 
comes to an end c. 500 BC, while Forsberg has con
firmed bifacial flaking in connection with a feature 
dated to the first century BC. This would mean a later 
end of the tradition (c.f Forsberg 1985:5, 201ff). 

Along with this technical change there are further 
technical improvements reflected as substantial 
changes in tool-kit. The change from a predominantly 
unifacial to a bifacial technique can be seen as an 
improvement with no earlier tradition. However, the 
innovation was probably not unknown to the local 
population because slate tools were roughly flaked 
before being polished. This is characteristic of the 
northern parts of Scandinavia (Gjessing 1945:206). But 
bifacially flaked points of quartzite and similar ma
terials have no local predecessor. Besides the new 
technique for manufacturing projectile points, ce
ramic technology was gradually introduced during the 
Bronze Age. Ceramics and later occurring asbestos 
ware are distributed in the northern part of Fennoscan-
dia in regions where bifacial points are encountered. In 
North Sweden pottery has been dated to the Bronze 
Age and Early Iron Age (Linder 1966:148). The 
earliest 14C datings, consisting of 3 170±160 BP with a 
calibrated mean of 1 439 BC and a standard deviation 
between 1 630-1 270 BC and 3 025±80 BP with a cali
brated mean of 1 305 BC and a standard deviation be
tween 1 470-1 162 BC (table 30), are derived from two 
sherds found at Raä 89 on the northern shore of Lake 
Laisan. Out of several sherds a vessel has been recon
structed (fig. 38). This is a comparatively early dating 
of asbestos ware compared to dates from the rest in 
North Sweden. This early dating has lately been called 
into questioned by Hultén (1991). 

Pieces of pure asbestos are often found at dwellings 
in North Sweden. The mineral asbestos occasionally 
occurs in the interior of central and north Scandinavia, 
concentrated in the high mountains. In the vicinity of 
the dwelling with the Laisan vessel there is a high 
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Fig. 74. Pieces of pure asbestos 
from one of the quarries on the 
Mountain Atoklinten. Photo: L. 
Holm. 

mountain (Mountain Atoklinten) rich in serpentine. On 
this particular high mountain, close to a peak where the 
bare rock and boulders are covered only with lichens 
and herbs, asbestos occurs in three quarries. The quar
ries are located on the steepest part of the mountain. 
The largest one is visible on a shelf and the other two 
lie a few metres higher up, where shallow fissures have 
been worked. Here, fractures and cracks of up to 0.5 m 
deep are found, where the asbestos can easily be bro
ken or collected by hand. It occurs as fibrous material 
in thin veins or as harder, more stone-like, non-
weathered material between the veins (fig. 74). Since 
pure asbestos is rather rare, occurring most frequently 
in the Scandes, and few other quarries than the above-
mentioned are known in this part of the high mountain 
chain, this locality probably supplied the region with 
asbestos (Holm 1989:195). 

Hulthén has classified asbestos sherds into asbestos 
ware and asbestos pottery according to the thickness of 
the sherds and the amount of asbestos temper. Asbes
tos ware has a thickness of c. 4.5 mm and it consists of 
between 75% and 95 % asbestos fibres. Pottery, on the 
other hand, is c. 7.5 mm thick and contains between 
30% and 40 % asbestos minerals (1985:247). What is 
termed asbestos ware corresponds to the Säräisniemi 2 
ceramics in Finland (Carpelan 1979:17) and Kjelm0y 
ceramics in Norway generally dated to between 1 400 
BC and 100 AD, mainly the Early Iron Age (Jörgensen 
& Olsen 1987:1 If, 27). The Norwegian textile-
impressed ceramics date to the Bronze Age, 1 800 to 
700 BC (Jörgensen & Olsen 1987:30). 

Further, in central and north Scandinavia metal 
technology was introduced during the later parts of the 
Bronze Age. Like earlier introduced techniques this 
one has its origin in the east. Bronze metal was cast in 

the interior of north and central Fennoscandia with east 
Russian items serving as models. Local forms indicate 
a certain amount of independence. Both bronze tools, 
such as axes, daggers and spearpoints, and fragmented 
moulds are registered. (Bakka 1976:45f). South-east of 
the Rana-Tärna mountain region, at Lake Storuman a 
cache of two fragmented blade moulds have been 
found together with preforms for projectile points of 
brecciated quartz (Stenberger 1979:312) (fig. 39). Thus 
an extended exchange and communication with socie
ties to the east characterize the Bronze Age in the inte
rior of north Fennoscandia and these circumstances are 
significant for the period. In summary, both internatio
nalization and a certain amount of local development 
characterize the Bronze Age in the interior of northern 
and central Fennoscandia. 

Central and north Scandinavia can be divided into 
coastal regions with influences from the south and 
inland regions dominated by the techniques used in 
northern Fennoscandia and areas further to the east 
(Baudou 1990:26, Bakka 1976:45). This is a time of 
internationalization (Baudou 1990:27). In the last one 
and half millennia B C the tradition of making asbestos 
ceramics and wares and the introduction of bronzes 
and concomitant technique is further confirmation of 
the eastern connection. The tradition and techniques of 
the Rana-Tärna mountain region belong to the tradition 
of the interior of North Scandinavia during the Bronze 
Age and the Early Iron Age. 

The changes in the archaeological material in the 
interior of north Fennoscandia are clearly observable in 
the Rana-Tärna mountains during the Bronze Age. The 
new technique of manufacturing flaked tools and 
asbestos ceramics were introduced and spread over the 
region. Bronze items were probably also used, even 
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Fig. 75. Bases of fragmentary slate points of Sunder0y type 
from Gressvatnet VI. Photo: L. Holm. 

though they are not found in the archaeological record. 
The change from slate to harder materials for the 
manufacture of points is also visible, but the change 
from quartz to quartzite is not obvious. In this region 
the use of brecciated quartz is predominant in the 
manufacture of flaked stone tools from the Late Meso-
lithic to the Bronze Age and Early Iron Age; evidence 
of this can be seen at the dwelling of Gressvatnet VI. 
The predominance of this material at all other sites in 
the region is apparent. There is a continuous use of 
brecciated quartz for the manufacture of flaked stone 
tools from the Late Mesolithic to the Bronze Age and 
at least the Early Iron Age. 

The transition period (Late Neolithic/Early Bronze 
Age) is represented by Gressvatnet VI where broken 
points of the Sunder0y type are registered. These are 
untanged with both straight and concave bases and 
more or less distinct rhombic cross-sections (fig. 75). 
There are several broken pieces with a rhombic cross-
section and unidentifiable base. These may also be 
tanged points. Only one 14C dating from the upper level 
at this site dates to 3 090± 180 BP with a calibrated 
mean of 1 400 BC and a standard deviation between 
1 530-1 100 BC, (table 30), i.e. the Early Bronze Age. 

Close to Gressvatnet VI the remains of a dwelling 
construction were excavated by Gaustad. At this site, 
Gressvatnet III, a midden was also registered. The 
remains of the dwelling construction were c. 3.5x5.5 m 
in size with a large hearth in the middle. No traces of 
post-holes or other features indicating the construction 
were registered. Relatively few finds were collected, 
the majority being recovered from the wall surround
ing the floor (1973b:30ff). Of significance are the slate 
points of so-called Sunder0y type, characteristic of the 
Late Neolithic/Bronze Age. Two 14C samples from the 
hearth date from 3 790 ±50 BP (with calibrated means 

of 2 273, 2 245 and 2 205 B C and a standard deviation 
between 2 318-2 180 BC) and 3 710 ±100 BP (with 
calibrated means of 2 135, 2 052 and 2 050 and a stan
dard deviation between 2 280-1 970 BC) (table 30), 
confirming the fact that the dwelling phase was in the 
Late Neolithic. This is not unproblematic, since a Late 
Bronze Age/Early Iron Age use of the site is also sug
gested by fragments of asbestos ware and debitage 
from bifacial flaking. The remains of the dwelling con
struction have been compared with those at Gressbak-
ken, north Norway (Gaustad 1973b:32) and with the 
fire-cracked stone mounds in the interior of central 
North Sweden (Hultgreen 1988:113f). In the light of 
my own experience of fire-cracked stone mounds, I 
would like to emphasize the differences between these 
two types. For example, cooking-pits usually occur on 
the floor, seldom hearths. Furthermore, there are sev
eral large stones in the walls at Gressvatnet III, a feature 
which is rare in fire-cracked stone mounds. As earlier 
stated, local variations in remains from dwelling con
structions have hitherto been registered. This is also 
the case here, and I find no reason to compare Gress
vatnet III with other types of dwelling constructions. 

This period in the Rana-Tärna mountain region is 
characterized by an abundance of workshops associ
ated with the bifacial manufacture of points. When 
plotted, the debitage from bifacial flaking is distributed 
in bimodal flake concentrations at several sites in the 
interior of North Sweden. In the Rana-Tärna mountain 
region at least 4 sites have flake concentrations of 
bimodal shape (Forsberg 1985:255, Andersson 
1998:5Iff). These concentrations are interpreted as 
remains of probable huts or tents (Forsberg 
1985:253ff). They are also interpreted as workshops or 
refuse heaps (Andersson 1989:52). In this thesis the 
concentrations of debitage are considered as work
shops. Of course they were deposited at dwellings in
side or outside possible hut or tent constructions or 
with no accompanying features. My study is not an 
intrasite analysis which do not give priority to this 
problem. A concept of debitage concentrations as 
workshops does not contradict interpretations where 
they are seen as remains of huts or tents. 

To begin with, the number of sites in the region 
increase during the Bronze Age. They are homo
geneous, consisting of solitary workshops or dwellings 
with workshops. The workshops yield debitage of 
brecciated quartz either in the form of preforms or 
blanks for bifacially worked points or flakes from 
secondary flaking in the bifacial technique. This debit-
age dates the sites to the period when the bifacial tech
nique was dominant, that is the Late Neolithic/Bronze 
Age/Early Iron Age. The chronology of the dwellings 
is more problematic. There are few 14C datings from 
the region which can shed light on this problem but the 
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composition of finds at the excavated sites is such that 
the majority can be considered to have been deposited 
during these periods. A further detailed chronological 
determination of the dwellings and workshops at Lake 
Gressvatnet and Överuman demands a more probing 
analysis. 

The rise in the number of dwellings in the periods 
Bronze Age and Early Iron Age is a clear tendency. 
Asbestos ceramics and wares may indicate Bronze Age 
and Early Iron Age activities beyond bifacial flaking. 
Fragments of asbestos ceramics are found at all dwel
lings dated to these periods together with Late Neo
lithic elements such as fragments of slate tools of Sun-
der0y type. At Gressvatnet VI fragments of asbestos 
ceramics with textile impressions are registered in 
level 1 (figs. 14, 18). Together with the 14C dating 
these emphasize a dating to the Bronze Age. Further, 
fragments of asbestos ware are registered at Lake 
Akersvatnet (T18655), indicating an Early Iron Age 
settlement. This chronological classification of the 
dwellings must be seen as preliminary. There are 
several uncertainties to be eliminated before the chro
nology of the dwellings is more reliable. For example, 
the dating of asbestos ceramics and wares should be 
analyzed in detail and compared with the debitage 
from bifacial flaking. Notwithstanding this, until fur
ther analyses are conducted, I find it justified to make a 
preliminary chronological classification of the dwell
ings when the use of the landscape is discussed. 

Tables 1 and 5 show that the sites designated as 
workshops are significantly predominant. Of the sites 
excavated at Lake Gressvatnet and Överuman 21 fea
tured one or several workshops. If the surveyed sites 
are added, the number increases to 76 sites with one or 
several workshops. The debitage at these sites varies in 
quantity; generally several hundreds or thousands of 

flakes were recorded often together with a varying 
number of preforms or blanks for bifacial projectile 
points. An overwhelming majority of the workshops 
can be dated to the Bronze Age/Early Iron Age on the 
basis of the debitage. However, some are probably 
older. At least 2 of the sites exhibit debitage from older 
techniques - Gressvatnet XX which does not belong to 
the bifacial technique and VLM 82:162 where larger 
flakes are predominant. Both yielded a comparatively 
low number of flakes and no bifacial preforms. More 
of the workshops may be older. Nevertheless, they 
remain few in number. 

In this context some comments must be made on the 
large number of surveyed sites. During the renewed 
surveys few sites were excavated because of the 
eroded lake shores. If conditions had been more 
favourable with less erosion and more intact sites, it 
cannot be excluded that it would have been possible to 
register more dwellings. On the other hand, this would 
not alter the fact that the workshops are in the majority. 
The increase in the number of sites during the Bronze 
Age is still clear. Also, the increasing amount of debi
tage from the manufacture of stone tools is evident and 
unmistakable. This is an indication of a changed manu
facturing process. 

The changes in the amount and character of debi
tage are interpreted as reflecting a substantial change 
in the manufacturing process. From a tradition of 
manufacturing points by grinding, the knappers shifted 
to the use of a significantly different technique. Points 
had never before been flaked in the bifacial technique. 
Alongside this new technique the earlier used unifacial 
technique continued to be used. There are transitional 
connections between the different techniques worth 
mentioning. There is no break in the use of raw materi
al; the brecciated quartz was used continuously. 

Fig. 76. Bifacial points o f brec
ciated quartz from Umasjö, the 
northeastern concentration of 
sites at the outlet of Lake Över
uman. The longest point is 9,5 
cm. Photo: N. Lagergren (ATA). 
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The manufacture of flaked tools was intensified 
during this period. A certain degree of systematization 
is evident. The raw material was selected to a greater 
extent; generally good quality material was sought. 

Both selection and initial decortication took place out
side the dwellings, principally in the areas where raw 
material collecting sites and workshops are registered 
above the tree-limit (test areas I and II). Here blocks 
and boulders were tested before being divided into 
workable pieces. Decortication was more or less com
pleted before the items in the form of blanks and/or 
preforms were transported down the mountainsides to 
sites in the vicinity of the dwellings or to the dwellings 
themselves along the lake shores (fig. 72). Here, at the 
workshops the preforms were thinned and finally 
completed (fig. 76). The flaking technique, that is the 
bifacial technique, produced considerably wider and 
thinner flakes en masse predominantly with soft ham
mers. The general impression of the new technique is 
characterized by efficiency and that it was practised on 
an extensive level. To continue with modern evalua
tion, selection is characterized by accuracy, much 
effort be devoted to finding the excellent, homogen
eous parts of the boulders or blocks. The extensiveness 
is additionally emphasized by the many sites with large 
numbers of flakes along the lake shores as well as 
above the tree-limit. The idea of the intensified use of 
brecciated quartz seems reasonable. With the dwellings 
as a base in a complementary system of exploitation 
sites, the use of the resource was intensified and prob
ably extended in dynamic interaction. 

Consequently, along with technical change and the 
intensified use of brecciated quartz, changes in organi
zation could be discussed. Hypothetically the process 
of flaking stone tools during the Bronze Age is ex
pressed differently with regard to skill and organiz
ation. The change to the bifacial technique probably 
also involved a step towards specialization. This tech
nique requires craftsmen with other qualifications, i.e. 
the ability to find raw material of good quality, as is 
seen in the assemblage. As mentioned elsewhere, this 
brecciated quartz is apparently an excellent material 
for flaking, a fact also worth considering in prehistoric 
contexts; it is eminently suitable for the bifacial tech
nique. To a certain extent the change also involved 
large scale manufacture including more efficiency. It 
should be noted that a certain degree of efficiency, 
such as time-saving, is involved in the bifacial tech
nique. A point is completed in a relatively short space 
of time compared with grinding (Johansson 
1978:14If). Theoretically these different circumstances 
indicate the existence of craftsmen who attempt to find 
the highest quality raw material, who flake with more 
efficiency and who are organized as individuals or in 
groups of knappers, probably accompanied with co-

operaters who assist with work such as transportation. 
It is likely that the organization was complex with 
craftsmen at various levels of skill and accomplish
ment working side by side. Given information supplied 
by the present archaeological record, an inferred orga
nization of specialists is ungrounded but an initial 
phase of labour division is conceivable. 

Living conditions in the mountains of Rana-Tärna 
changed drastically over a period of some hundred 
years from about 3 000 BP; the environmental condi
tions deteriorated. The gap in the frequency of fossil
ized trees from c. 3 000 BP to 1 500 BP, a feature seen 
in studies from north and north-western Europe, indi
cates changed climatic conditions. "Intensified glacial 
and periglacial processes during this period most likely 
suggest that this pattern relates to protracted and severe 
cooling" (Kullman in press) It is thought that this cli
matic deterioration was relatively rapid (Worsley 
1974:403). The tree-limit declined successively, event
ually reaching its present altitude. 

These rather drastic changes affected the possibil
ities of working and living in the landscape. In the 
region the winters were more like they are at present 
with heavy precipitation and an abundance of snow, 
the snow melting late in spring and falling early in 
autumn. This climate affected the biotopes of reindeer 
positively. Further, the landscape has become successi
vely more open from the Neolithic to the present day; 
the tree-limit has declined and pine has been replaced 
by mountain birch. People had larger areas of alpine 
character at their disposal when hunting reindeer. In 
these areas raw material was easily accessible. The 
deterioration of climate also requires improved hous
ing and heating conditions. 

It is more problematic to discuss hunting activity 
and possible changes in the region during this period. 
The deteriorated climate and the increase of areas of 
alpine character favour the reindeer. Its habitats were 
at an optimum in spring and summer. As a conse
quence, there is good reason to believe that the rein
deer population increased. If reindeer were present in 
earlier periods, I find no reason to assume that they 
were more or less extinct during the Bronze Age and 
the Early Iron Age, only to reappear in the Iron Age 
and during the post-medieval period. However, the use 
of this animal and possible changes in this use are not 
visible in the osteological material from the region. 
Faunal assemblages from two sites have been analyzed 
- Gressvatnet VI and Raä 19. Of the 72 identified frag
ments from Gressvatnet VI 10 are not chronologically 
identified. Of these 10, there are a few which could 
have been deposited during the Bronze Age. Raä 19 is 
dated to the Bronze Age and one fragment of burnt 
bone registered at this site is identified as reindeer. 

At first sight this scanty result would be interpreted 



123 

negatively, as an absence of reindeer hunting. As I 
found no reason to believe that reindeer populations 
were absent during the Bronze Age and the Early Iron 
Age, I find no reason to interpret the lack of osteologi-
cal material as indicative of the absence of hunting. 
The hunt and, above all, the ensuing processing and 
consumption of the hunted animals may have left dif
ferent traces in the archaeological record compared 
with earlier periods. In a period of change and interna
tionalization it is reasonable to assume that alterations 
encompassed most levels of society, including the 
hunting process. Hypothetically, the hunting and/or 
trapping of reindeer in this region changed to tech
niques leaving no or hitherto unregistered remains. The 
idea that reindeer were hunted continuously finds sup
port in the large number of points produced by the new 
technique. They were used as projectiles in hunting, 
the production thus indicating hunting activities. 
Changes in the manufacture of stone tools are obvi
ously a reflection of changes in subsistence as well as 
in social structure. Conjecturally, the hunt involved 
groups of various sizes or individuals. The processing 
of the animals took place at different locations where 
the game was killed. There are evidently changes in 
the settlement pattern during the Bronze Age, an east
ern connection becoming gradually more pronounced. 
An interpretation is conceivable whereby influences 
from the east in the mountain area became more pro
nounced, the aggregation camp was situated further 
down the River Umeälven and residential camps lay in 
the forest and mountain regions (Forsberg 1985:27If). 
The settlement pattern in the Rana-Tärna mountain 
region appears to have undergone changes from 
exhibiting principally western connections during the 
Neolithic to displaying eastern connections during the 
Bronze Age. This general change reflects radical 
changes in social structure, these in their turn also 
implying organizational changes in the use of resour
ces in the region. At the same time it can be theoret
ically and reasonably presumed that the use of 
resources was intensified, as the settlements were of 
relatively short duration. 

To return to the question of the use of reindeer 
during the Bronze Age, the almost lack of osteological 
material in the Rana-Tärna mountain region can be 
seen against this general background of radical 
changes. Hunting techniques may have changed, and 
after being processed, the game was taken out of the 
region mainly to be stored and consumed at settle
ments further down the river. 

In summary, the Bronze Age in the Rana-Tärna 
region is a period of development and internationaliza
tion after changes clearly visible in the archaeological 
record from the Late Neolithic onwards. The use of the 
landscape was intensified at the same time as the 

character of the landscape itself changed. Stone tool 
production underwent significant changes which 
affected the whole process from the choice of raw 
material to the completion of the tool including techni
cal change. Manufacture rose to a level where the term 
production is appropriate. The manufacturing process 
begins with the selection of raw material which is 
divided and decorticated. This preparatory work took 
place outside the dwellings at the sites in the manufac
turing areas above the tree-limit. Here the homogeneity 
of the lithic material was tested, the good quality raw 
material was selected and decortication completed 
before the items were flaked to blanks and/or preforms. 
Then they were transported down to the lakeshores to 
be secondarily thinned and made into finished tools at 
the workshops. The scale and intensification of manu
facture implies a certain degree of labour division, ini
tiated during this period. Stone tool manufacture, 
including the procurement of raw material, must be 
conducted during the snow-free season, preferably 
during summer and autumn. The landscape became 
more open when the climate deteriorated and large 
alpine areas were exposed. Theoretically it is probable 
that the use of the reindeer was intensified. The large-
scale production of projectile points was intended to 
satisfy functional needs and so there should be a 
connection with reindeer hunting. Additionally, the 
habitats of the reindeer were affected positively by cli
matic changes. Hunting techniques and ensuing pro
cessing and storing changed. The hunt may have be
come more intensive and processing may have taken 
place in the region, but principally the products of the 
hunt were transported out of the region to be stored 
and consumed elsewhere. The changes seen in the 
Rana-Tärna mountain region during the Bronze Age 
are part of the general radical changes in subsistence 
developing over the vast circumpolar region. 

The effects of the changes born during the Late 
Neolithic made themselves manifested and consoli
dated in the ensuing periods - the Bronze Age and 
Early Iron Age. The Rana-Tärna mountain region was 
still a production area for the manufacturing of bifacial 
projectile points. The reindeer was most likely hunted 
during seasonal occupation of the region. 

6.5. CONCLUSION 

The human use of the high mountain landscape in the 
Rana-Tärna region commenced in the Late Mesolithic 
and continued until the Iron Age. During the Late 
Mesolithic, Neolithic, Bronze Age and Early Iron Age 
stone and reindeer were the basic resources to be used. 
In addition, fishing was important. At the moment it is 
somewhat difficult to obtain reliable data which allow 
interpretation of the frequency of fishing. In other 
regions data consisting of bones from the Iron Age and 
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documentary information on traditional fishing are 
available (Hedman pers. comm., Forsberg 1985:26). 
Accordingly, fishing is seen as a comprehensive re
source utilized in the Rana-Tärna mountain region 
during stone-tool using times. 

The procurement of stone for tool manufacture and 
the hunting of the reindeer occasioned seasonal move
ments to this region. Climatic changes established 
various conditions for the accessibility of the stone raw 
material, for hunting or trapping reindeer and for settle
ment and subsistence in general. Soon after déglaci
ation the region was colonized. The first immigrants 
operated in a landscape characterized by valleys and 
hillsides covered by pine stands in a significantly war
mer climate. The tree-limit attained a maximum alti
tude of up to 200 m higher than at present and glaciers 
were considerably reduced. The climate became colder 
with higher precipitation and the Neolithic people had 
at their disposal successively larger areas of alpine 
character, allowing an extended use of the landscape. 
The pine retreated and was replaced by mountain 
birch. During the Bronze Age the deterioration of the 
climate was evident with falling temperatures, high 
precipitation and a declining tree-limit. The glaciers 
grew and the alpine landscape became more like what 
it is at present. Conditions for subsistence became pro
gressively worse. 

Lithic material and big game were exploited during 
these periods. Brecciated quartz was the only raw 
material used to manufacture stone tools throughout 
the stone tool-using period. Its advantages never failed 
to be appreciated by the knappers. The total manu
facturing process, including the selection of raw mate
rial, acquisition of the material and ensuing flaking to 
complete the tool, was practised within restricted areas. 
Preforms for bifacially flaked points and finished tools, 
mainly points and scrapers, were transported out of the 
region, down the River Umeälven to the southeast 
(table 6, fig 41). It is very likely that the tools of brec
ciated quartz found along the river originate from the 
Rana-Tärna mountain region. Tools made of brecciated 
quartz are also found in the coastal areas of the Baltic 
and at sites along the River Ångermanälven (Baudou 
1977). These tools may well have been manufactured 
from raw material derived from the areas around Lake 
Överuman and Gressvatnet. 

During the Late Mesolithic selection of raw material 
was made to a lesser extent. It was decorticated at pro
curement sites, that is at the raw material sites and the 
dwellings. The ensuing secondary flaking to a core or 
the completed tool was most likely practised at the 
dwellings. Hard hammers were more frequently used 
for flaking. There are no substantial changes in the 
manufacturing process of flaked stone tools in the 
Neolithic period. The less noticeable changes observed 

in debitage material are interpreted as being effects of 
general technical changes resulting from the tradition 
of polishing stone tools characteristic of the period and 
from a different tool-kit. 

The changes observed in the Late Neolithic were 
more radical. Along with the radical technical change
over to a predominantly bifacial flaking technique, 
changes in the manufacturing process were also sub
stantial. Indications of increased efficiency and, to use 
modern terms, a certain degree of large-scale manufac
ture are registered. Also, it is proposed that a certain 
labour division existed. The selection and decortication 
of the raw material mainly took place at raw material 
locations above the tree-limit. The raw material was 
carefully selected, quality being tested and decortica
tion more or less completed before the blanks and pre
forms were transported down to the lake shores to be 
thinned and made into tools at the workshops near or 
actually at the dwellings. Manufacture was character
ized by large-scale and intensification. 

A change in the manufacturing process, from low 
efficiency and small scale to high efficiency and inten
sification is apparent. This change is simultaneous with 
structural changes leading to more internationalization. 
Consequently, the organization of the manufacturing 
process must have become more specialized, and an 
initial phase of labour division is conceivable. This 
new technique was practised during the Late Neolithic, 
Bronze Age and Early Iron Age with minor technical 
changes until the habit of using stone as a raw material 
for tools ceased. 

The reindeer was evidently consumed in the region, 
at least during the Late Mesolithic and Neolithic. The 
high mountain environment is the biotope needed by 
mountain reindeer. The climatic changes with lower 
temperatures and larger alpine areas favoured the habi
tats of the reindeer. Hence it was hunted or trapped 
within reach of the dwellings. Theoretically, trapping 
was collectively organized with hunters killing the 
animals where they aggregated or in a trap con
struction into which the animals were driven by mixed 
groups of people. These killing sites were located at 
sites in the topography where smaller groups of ani
mals or herds aggregated or were forced to cross an 
obstacle. More individual hunting techniques must also 
be considered as a supplement to the above. During the 
Late Mesolithic and Neolithic periods this is a conceiv
able model. The elk was favoured by biotopes existing 
in the pine covered areas and may have been of certain 
importance for the Mesolithic people. The structural 
and technical changes of the Late Neolithic were asso
ciated with parallel changes in consumption and hun
ting technique. Despite the lack of tangible remains 
there are no grounds for rejecting the occurrence of 
reindeer hunting or trapping during Bronze Age. The 
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changed hunting technique, and processing and storing 
routines most likely left different traces in the archae
ological record; the main parts of the carcasses being 
principally transported out of the region to be stored 
and consumed further down the River Umeälven out
side the mountain region. 

The region appears to have been principally inhabi
ted by mixed groups of people during the snow-free 
seasons. In spring the reindeer moved in large herds 
towards the calving grounds in the mountains, and 
after being dispersed in summer, it reaggregated into 
large herds in autumn before the rut and migration to 
the winter habitats. In herds the reindeer is easy game, 
a profitable resource if killed en masse. Thus hunting 
and trapping should have been a spring or autumn activ
ity. Of course, the animals could be hunted individual
ly all year round. In contrast, stone raw materials were 

selected and procured during the snow-free season, 
preferably summer and autumn. Other activities in 
connection with the utilization of these resources, such 
as fishing and gathering, must be considered important 
for those living in the region, but they were probably 
not of such importance that they occasioned seasonal 
movements to the mountains. 

Structural economic and social changes in central 
and north Scandinavia and Finland during the stone-
using periods, from the Late Mesolithic to the Early 
Iron Age (e.g. Forsberg 1989b, Baudou 1990), are dis
cernible in the Rana-Tärna mountain region. The rela
tively short distance to the Atlantic Ocean on the one 
hand and the taiga regions on the other with the easily 
crossed high mountains in between has contributed to 
the developments in this and adjacent regions. 
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7. SUMMARY 

In the introduction the research design was presented 
as a set of questions to be analyzed, discussed and 
answered. After the analysis of flaked stone tool manu
facture and the discussion on the prerequisites for big 
game hunting, the results were finally synthesized. The 
time has come to evaluate the earlier chapters and to 
establish to what extent the questions have been 
answered. 

This thesis concerns the human use of stone and 
hunting of big game in a high mountain region of the 
Scandes from the Late Mesolithic to the Bronze 
Age/Early Iron Age. These periods are in an archaeol
ogical sense stone-using periods, as is common in the 
interior of central and north Scandinavia. The manu
facture of stone tools was of crucial importance during 
these periods. The prehistoric processes of manufactur
ing flaked stone tools have been of minor interest in 
Scandinavian archaeology, although there are good 
opportunities for such studies. In the Rana-Tärna 
mountain region, the geographical base for this study, 
this manufacturing process was of key interest for the 
people seasonally inhabiting these high mountains. 
More than a hundred sites, often with large quantities 
of debitage from the manufacturing process indicate 
the importance of and the extensive use of stone as a 
raw material. Of these sites, the majority can be classi
fied as workshops and dwellings. One raw material, 
brecciated quartz, was procured here. The occurrence 
of reindeer and its distribution during prehistory has 
been a subject of discussion for several years. The 
scarcity of hunting and trapping remains associated 
with reindeer and the paucity of bone fragments at sites 
of Stone Age character in the interior of North Sweden 
were central problems when the human use of this spe
cies was approached. At all events, it can be presumed 
that the reindeer was present in the high mountains. 
This short introduction to these two issues presents the 
impetus of this study. Moreover, an overarching con
cept of manufacture and hunting as part of prehistoric 
social structure focuses on man as active in these pro
cesses. 

The major aims have been firstly to study the pre
historic use of lithic material in as much detail as poss
ible, and secondly to approach the problem of whether 
big game was available and whether it was hunted by 
the people of the region. The period studied embrace 
the Late Mesolithic, the Neolithic and the Bronze 

Age/Early Iron Age. When this long time perspective 
is considered, possible changes in the use of stone can 
be studied. Also, variations in the occurrence of elk 
and reindeer and whether the possibilities for hunting 
them changed over this time period can be approached. 
The Rana-Tärna mountain region was the geographical 
base when these objectives were formulated. 

In high mountain regions the environment is of vital 
importance, affecting livelihood in a short-term as well 
as long-term perspective. The impact of the climate 
and snow are decisive factors. Ultimately subsistence 
is affected by general climatic changes as well as by 
the yearly seasonal changes. In the Holocene the cli
mate was relatively warm and dry during the Late 
Mesolithic, changing to colder conditions with higher 
precipitation during the Neolithic. Deterioration in
creased during the Bronze Age. It had an impact on the 
palaeoecology, changing conditions for large mammals 
and causing an alteration of the tree-limit. These cir
cumstances are noticeable in the Rana-Tärna moun
tains. 

If there were changes in the manufacturing process 
of flaked stone tools, this should be seen in the flake 
debitage. In order to proceed a step further and analyze 
the manufacturing process of flaked stone tools, a 
theoretical model of the complete process has been 
constructed. Germane variables are tested statistically 
on a flake assemblage. The possible occurrence of 
reindeer and elk in the region is discussed and a theor
etical model of hunting and trapping, based on ethno
graphic data and the archaeological context in the 
region, is set up. 

A dwelling with a cultural layer containing remains 
from the Late Mesolithic, Neolithic and Bronze Age is 
the base of the analysis and model. It was situated 
immediately below the alpine zone on the shore of 
Lake Gressvatnet close to the watershed between one 
water system that flows down to a fiord of the Atlantic 
coast and the more extended system of the River Ume-
älven which flows in a south-east direction down to the 
Baltic. Lake Gressvatnet and Lake Överuman, consti
tute the main area in the region, exhibiting complete 
predominance of brecciated quartz at each site. The 
raw material localities are of key importance according 
to the theoretical model of tool manufacture, and they 
allow the complete manufacturing process to be studi
ed. Located in possible exploitation areas adjacent to 
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site concentrations, where appropriate geological con
ditions permit acquisition, 4 test areas were surveyed. 
Two of these proved to be production areas for the pro
curement and initial flaking of tools . Altogether 103 
sites, consisting exclusively of brecciated quartz, char
acterized as workshops, raw material sites and find-
spots were registered. The raw material sites are, with 
one exception, collecting sites, where brecciated quartz 
occurs as blocks and boulders. In one case a quarry 
was registered, where the material occurred as frac
tured rocks. 

These production areas, located above the former 
highest tree-limit, supplied the knappers and the region 
with cores, blanks and preforms of brecciated quartz. 
The cores and preforms observed at the raw material 
sites indicate procurement from the Late Mesolithic to 
the Bronze Age /Early Iron Age. After initial flaking, 
the cores, blanks and preforms were carried down to 
the shores of the larger lakes where they were further 
flaked into flakes, blades and preforms and finally 
worked into finished tools or transported out of the 
region. 

This brief description of the manufacturing process 
describes a process where selection and ensuing reduc
tion in several steps is central. The theoretical model 
serves as a base when possible variations over time in 
the manufacturing process of flaked stone tools are 
analyzed. In an archaeological context models must be 
seen simply as theoretical constructions making com
plex prehistoric conditions tangible and facilitating 
application to data, for example by statistical methods. 
In this context the model should be seen as a simplified 
description of a complex prehistoric procurement and 
flaking situation where the knappers did not deliberat
ely work stepwise but in a more or less continuous pro
cess. Theoretically, the manufacturing process pro
ceeds through 5 steps, starting at the first level, the 
selection of raw material. Once the raw material has 
been selected, methods are chosen, decision-making 
and testing takes place. In testing the breakability, 
hardness and homogeneity of the material are central. 
The next step is primary flaking. In this second step, 
boulders and nodules are divided into work pieces, 
decorticated and platform angles are created. The init
ial reduction, when successful, ends in blanks and 
cores. The thinning of blanks and the reduction of 
cores produces preforms, flakes and blades. In this 
level, secondary flaking, the aim is to obtain a blank 
ready for end shaping. Probably this is the most work-
intensive level, resulting in large amounts of debitage. 
The final levels are 4 and 5, end preparation, including 
for example edge retouch, and the use of a completed 
tool. This last level is not actually part of the manufac
turing process; the work has been completed. When 

worn out or broken, the tool can be resharpened and 
reused. 

From the various levels there are some by-products 
in the form of flakes and discarded items. In this thesis 
flake debitage forms the basis of the investigation of 
change in the manufacture of flaked stone tools. 
The study of germane metric and non-metric variables 
and attributes on flakes allows the various steps in 
the manufacturing process, and different technical 
methods to be established. A number of variables 
relevant for this study were recorded on a 10% sample 
of flakes from a dwelling with a cultural layer. Data 
concerning the variables (flake width and thickness, 
presence of cortex, platform remnant length and width, 
presence of lip and finally platform remnant morpholo
gy) were analyzed by using basic descriptive and to a 
certain extent also inductive statistical operations. 
Additionally, the colour, or rather shade of colour, and 
the end shape of the flake were of value. The result of 
the analysis of a total of 1233 flakes deposited in 6 
artificially excavated levels is interpreted in terms of 
manufacture. By way of comparison in order to im
prove control of the variables, the same variables 
directed a test at a reference assemblage made of 
brecciated quartz using both soft and hard technique. 
The production of the reference material provided 
valuable information about the character of the stone 
and its flakeability. On the whole, the results were 
comparable to those obtained from the prehistoric 
material. 

An apparent pattern is discernible in the flake 
material. This reflects a significant difference between 
level 1, corresponding to the Bronze Age on the one 
hand, and levels 3 to 6, dating from the Neolithic and 
the Late Mesolithic on the other. The results from level 
2 differ from the results from the rest of the levels, so 
level 2 is interpreted as being a mixture between level 
1 and 3. A further division between level 3 on the one 
hand and 4 to 6 on the other is discernible; however, it 
is less distinct. Finally, there is an evident difference 
between level 4/5 and level 6, although all three levels 
are of Late Mesolithic character. The flake variables 
differ significantly in the various levels, indicating 
changing manufacturing strategies. The results of the 
analysis are interpreted in a three-part division - level 1 
corresponds to the Bronze Age, level 3 to the Neolithic 
and levels 4-6 to the Late Mesolithic. 

As far as median flake width and thickness are con
cerned, the smaller and thinner flakes are found in 
level 1, comparable with flakes from the bifacial tech
nique, labelled B7c in the EN classification. Median 
thickness is particularly decisive, the flakes in the 
lowest level being almost three times as thick as those 
in the uppermost level. A significant difference of up 
to 3 units in the width/thickness ratio between level 1 
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and the other levels is evident. It underlines the radical 
difference in flake size between the flakes deposited in 
the Bronze Age and in the Neolithic/Late Mesolithic. 
Apparently this distinction reflects technical vari
ability. 

These results are analogous with those obtained 
from the comparison of median platform remnant 
length and width. Flakes deposited during the Bronze 
Age have considerably shorter and thinner platform 
remnants. However, probability tests of the median 
ratios show no significant independence. This is an 
indication that the variables co-vary. Depending on the 
used technique, the length is dependent on the width. 

The outer, often rough and bruised surface of a 
nodule, pebble or block is termed cortex. Each piece 
has to be decorticated before the flakes or blades are 
removed. Decortication flakes are deposited in levels 2 
to 6. This corroborates the earlier indications of a two-
unit difference. When present, lips occur at the proxi
mal end of a flake. This is a technical attribute indicat
ing the soft technique. It is found exclusively on flakes 
from the Bronze Age. Another technical attribute, plat
form remnant morphology, exhibits variety. The result 
is relatively heterogeneous, but a pattern can be 
discerned. Principally lens- and semi-lens-shaped plat
form remnants occur in level 1, associated with the 
bifacial technique. In the lower levels they are encoun
tered together with additional various shapes, mainly 
elongated and S-shaped. Finally, if end shape, an 
important technical attribute, and colour, a significant 
attribute in the analysis of procurement, are studied 
the pattern earlier described is confirmed. Flakes with 
feather-like end shapes indicate the soft technique; this 
is principally a Bronze Age phenomenon. Blunt end 
shapes dominate in the older technique. This indicates 
a predominantly hard technique. When present, access
ory minerals of different colours occur in bands. The 
presence or absence of these in brecciated quartz indi
cates various degrees of selection. Flakes deposited in 
the Bronze Age are primarily of translucent brecciated 
quartz with the quartz minerals more or less observa
ble. In the earlier periods flakes with heterogen
eous shades of colour dominate. Variety in the colour 
of accessory minerals reflects different degrees of 
selection. 

These results together with those obtained from sur
veys of the test areas can be combined in a discussion 
of different techniques and different degrees of utiliza
tion. The statistical variability found in the flake mate
rial is interpreted as differences in technique and pro
curement. Flakes deposited in the Bronze Age level 
reflect a distinctly different way of stone-working from 
that prevalent during the Neolithic and Late Meso
lithic. 

During the Bronze Age raw material was selected to 

a greater extent. Selection and decortication took place 
principally at the raw material sites. Secondary flaking, 
the thinning phase in the bifacial technique, took place 
at or in the vicinity of the dwelling, producing con
siderably wide and thin flakes with small platform 
remnants of homogeneous shape. Soft hammers were 
used most often. This technique produced huge 
amounts of debitage. In modern terms, the production 
of bifacial points can be described as efficient and 
large-scale. In the Neolithic and Late Mesolithic raw 
material was selected to a lesser extent. Procurement 
did not necessarily call for any preference, although 
excellent quality may well have been preferred. Raw 
material was selected and decorticated at the raw mate
rial sites as well as nearby the dwellings. Hard ham
mers were used to a larger extent for the production of 
blades or flakes. In modern terms this kind of produc
tion seems generally to have been small-scale and less 
efficient. 

After a presentation of the reindeer and to a certain 
extent also the elk, of ethnographic data regarding 
hunting methods, environmental conditions and dis
cussions of the archaeological record, a theoretical 
model for the hunting and trapping of big game in the 
Rana-Tärna mountain region is put forward. The prob
lem of hunting, here approached as a theoretical 
model, provides a different base for inferences. In prin
ciple the results of the osteological report on bone frag
ments deposited in the cultural layer, show that rein
deer was the main hunted animal in the region, prin
cipally hunted or trapped during the Neolithic and the 
Late Mesolithic. Environmental conditions suggest that 
the elk was a possible game during the Late Meso
lithic. 

Apparently reindeer were hunted on a communal 
basis when hunting conditions were at an optimum, that 
is during late winter/early spring or autumn. These are 
seasons when the animals aggregate. Two alternative 
hunting/trapping techniques are proposed; either the 
animals are killed interceptually or forced into trapping 
constructions before being killed. These techniques can 
be viewed as active or passive methods carried out 
selectively or randomly. The habitat of the reindeer 
was favoured by the deterioration of the climate. This 
fact should have had a positive effect on population 
densities and ultimately on the potential of the reindeer 
as a human subsistence resource. 

The procurement and manufacture of flaked stone 
tools and the hunting and trapping of reindeer are the 
activities which occasioned a seasonal utilization of the 
high mountain landscape in the Rana-Tärna mountain 
region. Soon after déglaciation the region was colon
ized. The earliest dwellings are scattered throughout a 
landscape characterized by valleys and hillsides cover
ed by pine trees. The tree-limit attained an altitude of 
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up to 200 m higher than it is at present in a signifi
cantly warmer climate. During the Neolithic a settle
ment pattern weighted towards the west is apparent. 
The landscape became progressively more open as lar
ger areas of alpine character were exposed. This allow
ed an intensified use of the landscape. The reason for 
these changes was the increasingly colder climate and 
declining tree-limit. During the Bronze Age an in
crease in the numbers of sites is pronounced; the use of 
the landscape was extended and continued to develop. 
The distribution of the sites reveals an eastern connec
tion. People were active in a landscape much like that 
of the present; the tree-limit declining, reaching the 
present altitude, and glaciers as visual features. There 
are evident differences in the settlement pattern. These 
may well be manifestations of general changes taking 
place on a larger scale over greater regions. The struc
tural changes in economy and social structure that 
occur in central and north Scandinavia and Finland 
during these periods are discernible in the archaeologi
cal record of this region. The people seasonally inhab
iting the Rana-Tärna mountains were involved in the 
overarching changes that took place throughout this 
vast region. To all appearances, this was reflected in 
local activities. 

The summary presented above follows the outline of 
the thesis. It includes possible answers to questions 
concerning the prehistoric use of stone and changes 
over time of the manufacture of flaked stone tools. 
Also, the problem of if and how large mammals were 
hunted is approached. 

The results of the analysis of stone tool manufacture 
represent one interpretation of the process, that is how 
prehistoric people used the stone material. Further, the 
differences clearly visible in the result of the flake 
analysis are interpreted as changes in the manu
facturing process over the long time period. A method 
of testing variables applied to flake debitage is shown 
to be useful. 

The results of the testing of the reference assem
blage give additional support to the validity of the cho
sen variables and the interpretation of the results. On 
the basis of the results a methodological aspect can be 
discussed; it is suggested that the variables can be used 
for classificatory purposes. If technical attributes and 
attributes relevant to procurement are registered as 
variables, information on manufacture is obtained 
beyond what present lithic taxonomy in Scandinavian 
archaeology can provide. The aim of this study was to 
select variables which are as universally valid as pos
sible. These variables have the benefit of being appli
cable to flake assemblages in general and, if found sig
nificant, they are suitable to similar problems concern
ing manufacture. 

As for the problem of the hunting of large mam

mals, one viable approach is presented. This estab
lishes how likely it is that reindeer and elk occur. 
Occurrence is seen as implying hunting activity. Of 
course the prerequisites and consequently also the 
hunting activity have changed. This initial concept of a 
study in the form of a theoretical model, not yet pro
vided with a framework of methods, demands renewed 
fieldwork with ensuing analyses. Until this is accom
plished, the model has the advantage as serving as an 
explanatory model of a problem otherwise not much 
studied 

The changes seen in the archaeological record in the 
Rana-Tärna mountain region are details in a larger 
whole reflecting social changes of another magnitude, 
but they are not of less interest. It is often claimed that 
it is the causes of change that are important These are 
hard to approach, or at least much more difficult to 
elucidate. No attempt in that direction is made in this 
study. Given a concept which places emphasis on 
social structure and human actions, changes are ob
viously part of this. As a result, the social organization 

of the two major activities in the Rana-Tärna moun
tains are touched upon, although they are not part of 
the main objective. 

The perspectives outlined here describe aspects of 
prehistoric development in a high mountain region in 
central Scandinavia. Regionality was underlined in the 
introduction, which at this stage implies a concept of 
regional changes. Differences in the archaeological 
material are expected to be reflections of local prehis
toric variation. This in its turn may be the effect of or 
caused by general changes in a greater region. Thus, 
the interpretation of the course of development should 
not be applicable in regions of akin character. How
ever, the research design for the analysis of flaked 
stone tool manufacture, may posses a certain degree of 
universality. The theoretical model and the selection of 
variables are directed by the question concerning 
changes in stone tool manufacture. If similar problems 
are studied or if the variables are applied as a classifi
catory instrument the theoretical model and the 
variables are valid. They can very well be applied to 
debitage assemblages of similar character. 

I would like to conclude with some views regarding 
studies at greater depth and new perspectives. At the 
outset, the study of the manufacturing process appear
ed to be complex involving several aspects which 
remain to be solved. Following the results of this 
study, social aspects should be emphasized. This opens 
new perspectives of the social organization of the pro
cess of human use of the stone. The exchange and 
distribution of tools and the organization involved, and 
aspects of how acquisition and manufacture were 
organized are fruitful approaches. They can be based 
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on the working hypothesis presented here. Social 
aspects should also be the subject of future research 
concerning reindeer hunting. In both cases, ethno
graphic resemblance together with testing of archaeol

ogical data are important when the outline and method 
are designed. Finally, with reference to the intro
duction, these perspectives can be encompassed in and 
emphasized as a concept where the focus is on man. 
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EXCURSUS 1 
ANALYSIS OF FRAGMENTED BONES 

FROM GRESSVATNET VI, 
RANA KOMMUNE, NORDLAND FYLKE. 

Rolf W. Lie 
Zoological Museum, 
Muséplass 3, 
5000 Bergen, Norway 

INTRODUCTION 
In excavated bone materials from settlement sites in 
the mountain areas and in the north mainly few species 
are represented. The alpine and arctic fauna are some
what poorer than the coast and forest fauna. On the 
other hand, in the arctic one specie can be dominating, 
for instance the reindeer and the lemming, sometimes 
appearing in large amounts. The forest and the coastal 
fauna in general have no dominating specie. 

In Norway the lemming and the reindeer are among 
the oldest members of the fauna. The lemming ob
viously has survived the latest glaciation. The reindeer 
came to Norway more than 12 000 years ago and its 
history is undoubtedly unbroken since then. Reindeer 
bones, probably split by man, were found in the mate
rial excavated at Blomvåg, South Norway. It is dated 
to 12 000 (Late Bölling) years BP (Lie 1986). While 
dredging in the harbour of Egersund, South Norway, in 
1988, part of a reindeer skull and some antler frag
ments of reindeer were found. According to the radio
carbon dating of the material (10 200 years BP) they 
belong to Younger Dry as (Seising & Lie in press). 

In Preboreal time the reindeer left the coastal areas 
and lower districts and moved to high mountain areas. 
Since then, hunters have benefit of this resource. 
Traces of this activity are seen in many sites both in 
the high mountains and in the lower districts of Nor
way. The meat is delicious, the fur is one of the most 
temperature isolating materials ever known and tools 
of many kind, especially combs, have been made of 
antlers until the Middle Ages. 

THE MATERIAL 
The bone material consists of exclusively burnt bone 
fragments, some of them very small. The mean weight 
is c. 0.3 g and the largest fragment is 2.3 g. The bones 
seem to have been collected by sieving when exca
vated. 

METHOD 

The identification of the bones have been difficult and 
time-consuming. Each of the bones has been compared 
with equivalent bone from recent time for identifi
cation to species or other taxonomic groups (genus, 
family or class). We have to assume that the material 
have been shrinking due to burning. This we have 
taken into consideration. None of the bones have been 
measured. 

RESULT 

The material numbered 2 364 fragments with a weight 
of 718.9 g. 2 292 bone fragments could not be identi
fied to species. The other 72 fragments belong to dif
ferent taxons. Two orders are represented in this identi
fied part of the material, Artiodactyla (even-toed ani
mals) and Carnivora (animals of prey). About one 
third, 23 fragments, of the artiodactyla bones are from 
reindeer (Rangifer tarandus) although on basis of 
osteological criteria we can not exclude other species 
of this genus Rangifer. 44 bone fragments belong to 
Artiodactyla, suborder Ruminantia, without specifica
tion. However, we do not suspect that any of the other 
species of this group are represented in the material. 

5 bones are from animals of prey (Carnivora), of 
which one is a fragment of a bear claw (3. Phalanx). A 
proximal toe joint (1. phalanx) is probably of a wol
verine (Gulo Gulo). The other two carnivore bones 
could not be identified to species. All of the reindeer 
bones are from fore- and hind limbs. The other part of 
the ruminant material includes vertebrae and rib frag
ments as well as limb bone. The last mentioned are 
dominating. No skull fragments have been identified. 

Table 1. An outline of the number of identified fragments of 
bones from the site Gressvatnet VI .  
Mammalia Number of fragments Weight 

Rangifer tarandus 23 24.8 g 
Artiodactyla 44 29.8 g 
Ursus arctos 1 1.5 g 
Carnivora 4 2.2 g 
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Table 2. Number of identified bones among the species of mammals represented at 
Gressvatnet VI.  
Identified bone Artiodactyla Rx. Carnivora Ursus arctos Total 
Hand/foot bone 13 13 
Humerus/femur 1 1 
Femur:prox. 1 1 
Femur.dist. 1 1 
Tibia:dist. 1 1 
Tibia:dist. left 1 12 
Vertebrae 1 1 
Vertebrae: caudales 1 1 
Carpalia: Ulnare 11 2 
Ulna 1 1 
Ulna: right 2 1 
Radius:dph 1 1 
Accesorium 1 1 
Metapodien 1 1 
Metapodien:prox 1 1 
Metapodien:dist. 7 7 14 
Metapodien II+IV 1 1 
Phalanx I 3 3 1 7 
Phalanx II 4 4 
Phalanx III 1 12 
Atlas 1 1 
Axsis 1 1 
Cranium: os occipital 1 1 
Astragalus 7 1 8 
Os. sesamoideum 1 1 
M. tarsus.prox. 1 1 
M. tarsus:dist. 1 1 
Malleolare: left 1 1 

Total 44 23 4 1 72 

DISCUSSION 

Usually it is difficult to identify subfossil bones, to try 
to find out for every bone fragment what type it is of 
bone and to what species it belongs. Some types of 
bones and some structures are easier to identify than 
others. Bone ends with fused epiphyses are easier to 
identify than fragments from other parts of the bones, 
just as limb bones are easier identified than vertebrae 
and ribs. Thus, identified material may be biased 
because of pure osteological conditions. A subfossil 
bone material may have been influenced by chemical 
and physical processes over a period of time. The dif
ferent parts of a skeleton may possess different ability 
to resist the processes. For instance, the pars petrosum 
of the temporal bone (especially of seal) some times is 
more abundant than other bones in excavated faunal 
material. The heat resistance of the different bones is 
not fully known, but a burnt bone material may be 
extremely biased. As mentioned before, the material 
dealt with in this paper is burnt. We have to assume 
that the burning process has reduced the bone material. 
How the hunters have selected the material and hand
led it is also unknown. So the material give little infor
mation about the conditions on and near the dwelling 
place before burning and deposition. 

CONCLUSION 

The bone material excavated at Gressvatnet VI have 
been collected, burnt and deposited by hunters. The 
reindeer obviously was the main resource with regard 
to meat as well as fur . They have killed bear and may 
also have hunted wolverine. (The wolverine may have 
been the main predator of the reindeer population at 
that time as it is nowadays. Man and wolverine was 
competing for the same food.) As mentioned above the 
bone material gives no detailed information about the 
conditions at the site and in the environment. But for 
the fauna history the material is of some value. It tells 
us that the reindeer and the bear was present in the area 
when the site was inhabited. Gressvatnet VI represents 
the only find of subfossil reindeer bones in this part of 
Norway. Prehistoric bones of bear have not previously 
been found in the district of Rana. 

REFERENCES 

Lie, R.W. 1986. Animal bones from the Late W eichselian in 
Norway. Fauna Norvegica Ser. A 7.41-46. 
Seising, L. & Lie, R.W. in press. Reindeer Bones from 
Younger Dry as. Fauna Norvegica Ser A 











ARCHAEOLOGY and ENVIRONMENT 
Published by the Department of Archaeology, University of Umeå 

EDITOR: EVERT BAUDOU 

Orders should be addressed to the Department of Archaeology, University of Umeå, S-901 87 
Umeå, Sweden. 

1. PER H. RAMQVIST. Gene. On the origin, function and development of sedentary Iron Age 
settlement in Northern Sweden. Umeå 1983. Pp. x+220, 141 figs. 

2. EVERT BAUDOU (ed.). Papers in Northern Archaeology. Umeå 1984. Pp. vi+126, 79 figs. 

2. INGER ZACHRISSON. De samiska metalldepåerna år 1000-1350 i ljuset av fyndet från 
Mörtträsket, Lappland. (The Saami Metal Deposits A.D. 1000-1350 in the light of the find 
from Mörtträsket, Lapland.) Umeå 1984. Pp viii+133, 54 figs. 

4. In honorem Evert Baudou. Umeå 1985. Pp xx+449, 293 figs. 

5. LARS L. FORSBERG. Site Variability and Settlement Patterns. An Analysis of the hunter-
gatherer settlement system in the Lule River Valley, 1500 B.C.-B.C./A.D. Umeå 1985. Pp 
viii+323, 231 figs. 

6. THOMAS B. LARSSON. The Bronze Age Metalwork in Southern Sweden. Aspects of social 
and spatial organization 1800-500 B.C. Umeå 1986. Pp xii+200, 106 figs. 

7. ULF SEGERSTRÖM. The Post-Glacial History of Vegetation and Agriculture in the Luleälv 
River Valley. Umeå 1990. Pp 81, 21 figs. 

8. BIRGITTA HULTHÉN. On Ceramic Ware in Northern Scandinavia During the Neolithic, 
Bronze and Early Iron Age. A Ceramic-Ecological Study. Umeå 1991. Pp xii + 60, 71 figs. 

9. MARGARETA NOCKERT. The Högom find and other Migration Period textiles and 
costumes in Scandinavia. Högom Part II. Umeå 1991. Pp viii+158, 147 figs. 

10. KJELL-ÅKE ARONSSON. Forest Reindeer Herding A.D. 1-1800. An archaeological and 
palaeoecological study in northern Sweden. Umeå 1991. Pp ix+125, 135 figs. 

11. EVERT BAUDOU (ed.). Nordic TAG. Report from the 2:nd Nordic TAG conference. Umeå 
1987. Umeå 1991. Pp 71, 21 figs. 

12. LENA HOLM. The Use of Stone and Hunting of Reindeer. A study of stone tool manufacture 
and hunting of large mammals in central Scandes, c. 6000-1 B.C. Umeå 1991. Pp viii+141, 
76 figs. 

ISBN 91-7174-634-X 
ISSN 0281-5877 


