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ABSTRACT

In a study of human responses to shore displacement, archaeological evidence from the 
Stone Age in Eastern Middle Sweden is evaluated against geological evidence on the region
al, subregional and site levels. Radiocarbon dates obtained for archaeological samples are 
compared with current shore displacement models, and the results indicate that the course 
of shore displacement is generally older than has hitherto been suggested. The recurrent 
patterns in the distribution of sites with larger numbers of finds at certain altitudes are 
considered, and stratigraphical investigations and phosphate analyses are described which 
were aimed at evaluating the degree to which Stone Age sites were bound to the shore. Field 
surveys were carried out to supplement the site record and Geographical Information Sys
tems were used to analyse temporal and spatial relationships between the topography and 
the distribution of sites. The shore displacement results suggest that the region consisted of 
an archipelago all through the Stone Age. The regional distribution of artefacts shows the 
material remains in the archipelago to differ from those of its surroundings. The subregional 
patterns provide evidences of change in the material culture of the subregions at the inner 
margin of the archipelago without any corresponding change further out. It is suggested that 
people of the inner archipelago may have been more susceptible to new ideas than those 
further out. The physical setting and the strong social order prevailing in fishing and seal 
hunting communities are regarded as factors which could prevent rapid acculturation.

Key words: chorology, chronology, Eastern Middle Sweden, fishing and sealing, GIS, land 
use, landscape transformation, regional originality, settlement analysis, shore displacement, 
site concept, social organisation, Stone Age, survey.
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which has both a theoretical and a scientific profile. In 
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ness. This work was carried out at the Archaeological 
Research Laboratory under the supervision of Professor 
Birgit Arrhenius..

At the beginning, my work could not be planned very 
far ahead, and I therefore chose to write limited papers 
which I would be able to complete if I had to break off 
my studies. These papers written in 1992-1993 have

been published in journals and proceedings of sympo
sia. Some of them, written together with various collab
orators, have been reprinted in this volume in their orig
inal form (Appendices 2 and 3). Others which I wrote 
alone have been revised and incorporated into Chapters 
3 and 5.

I am grateful to Eva Olsson, Per Gustafsson, Britta 
Kihlstedt, Christina Lindgren, Urve Miller, Jan Risberg 
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work. Apart from those already mentioned, I am indebted 
to Matti Eronen, Gunborg O. Janzon, Kerstin Lidén, 
Dagfinn Moe, Ann-Marie Robertsson and Inga Ulien. 
However, I am alone responsible for any shortcomings, 
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accept my colleagues’ suggestions. I am also grateful to 
Malcolm Hicks for improving the English of the manu
script; to Eva Crafoord, Laszlo Madarasz and Kjell Pers
son for the illustrative drawings; to Dag Hammar for 
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1
INTRODUCTION

This thesis deals with human responses to shore displace
ment and environmental changes in Eastern Middle Swe
den (Fig. 1:1), a region in which new land areas have 
gradually become accessible for settlement since degla
ciation on account of land uplift. Prehistoric remains 
suggest that the region has been inhabited from 
c. 9000 conventional radiocarbon years (14C years BP) 
onwards.

My interest in shore displacement and land use dur
ing the Stone Age developed as a result of excavations

carried out in the coastal district of Södertörn in Eastern 
Middle Sweden, where several Stone Age sites have been 
investigated in recent years on account of incipient de
velopment. This thesis starts out from those investi
gations, supplemented by comparative studies in order 
to elucidate the consistency of the sources and the cul
tural history and to explore our views on the physical 
environment and some lines of thought as far as the for
mation of the human mentality is concerned.
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FINLAND
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Fig. 1:1a Map of northern 
Europe and the Baltic. The 
shaded area marks the region 
of Eastern Middle Sweden, 
which is also shown in 1:1b, 
where the location of the 
subregions are marked. 
Drawing by D. Hammar, UV.

The Baltic



10 Human Responses to Shore Displacement

1.1. Motives
“I am myself plus my circumstance,
and if I do not save it,
I cannot save myself"
Ortega y Gasset, Meditations on Quijote (1914),
1963

Reflecting an interest in current environmental prob
lems [cf. Birnbaum & Ruin, 1992), I have chosen to 
emphasize the environmental context in which the Stone 
Age people lived their lives. On the assumption that we 
must change our attitude to that nature goes on forever 
and must become more aware of how the natural envi
ronment intervenes in our lives, it is reasonable to start 
out from studies of environmental history as a basis for 
discussing how people and their natural environment 
can work together (cf. Welinder, 1993:28ff). The ques
tions, which I wish to explore are if and how the physi
cal setting affects attitudes and values, and what links 
exist between our environment and our world view. 
Environmental problems hinge on the psychological 
motivation that directs our energies towards certain goals. 
Since decisions regarding the future should not be based 
on short-term perspectives, a long-term perspective is 
adopted here in order to study the impact of landscape 
transformation on human land use and its effect on peo
ple’s mentality. This research is an attempt to illustrate 
relationships that are difficult to study in the present 
day situation, but where the long-term aspects contained 
in archaeological data can contribute to the picture. The 
dualism between nature and culture has been part of 
our Western way of thinking for a long time, and opin
ions have varied on what is in control of what (cf. Soriin, 
1991). Our modern society harbours deeply rooted ide
as on the possibilities for understanding and controlling 
nature and subordinating it to our human will. None of 
these ideas is absolutely valid any more, and there are 
signs of an alteration in the course of our society as far as 
its understanding of the relationship between human 
beings and nature is concerned.

Archaeology is only one of several disciplines, which 
study man and his activities, and a problem which can
not be solved archaeologically may be solved in a relat
ed discipline. We must conceive of a broad-based multi
disciplinary study of man, and in such a context I wish 
to pay attention to the special possibilities of archaeology 
as compared with other disciplines. In many respects, 
archaeologists have an advantageous position relative to 
social scientists working in the present, on account of 
their ability to study processes occurring over long peri
ods of time, for it is not always possible in a short-term 
perspective, to perceive the consequences of choices and 
actions or to distinguish between a cyclic fluctuation and 
an irreversible change, for example. On the other hand, 
social scientists working in the present have richer sources 
of contextual information at hand, and their interpre
tations can be richer in detail.

The orientation of the present work towards broader 
spatial and chronological scales, reflects a personal de
sire to place the object-oriented activities of excavations 
carried out on land intended for development in its larg
er context. If we regard material remains as expressions 
of human activities, we can interpret patterns in these 
remains as reflections of how life was organised. Settle
ment sites are important sources of information about 
prehistoric life, and may well be better units for analysis 
than graves, since we do not know whether graves re
flect a real or a manipulated form of organisation [e.g. 
Hodder, 1982:201; Damm, 1991:4,10; Welinder, 1991). 
The prehistoric settlement sites I referred to here, how
ever, are not monumental constructions but remnants 
concealed in the ground, i.e. they represent a category 
of prehistoric remains which are not immediately con
spicuous. On account of the difficulties discovering and 
delimiting them, they did not even gain the status of a 
protected prehistoric monument under Swedish law until 
the 1970s (Selinge, 1989:19). In terms of the interna
tional convention signed on Malta in 1992, settlement 
sites are regarded as part of the archaeological heritage 
(European Convention on the Protection of the Ar
chaeological Heritage; Trotzig, 1993). Often they are not 
discovered until the land is to be developed, and by then 
they represent a conflict of interest between our mod
ern, expanding society and the desire by those responsi
ble for our cultural heritage to protect prehistoric re
mains. There is a need to illustrate the problems involved 
in directly estimating the content and value of individu
al sites, and to develop strategies of cultural heritage man
agement for the category of settlement sites.

1.2. Problems to be investigated
“Change does not appear to be directed by a msion or
a dream
but rather by the blind confusion that we love to call
development"
Transl. by the author of B. Svensson, Identitet i
slättens landskap, 1993

Encouraged by the statement, e.g. of Sheets (1983), that 
archaeologists can make a contribution to the under
standing of long-term behavioural responses to natural 
change, and that of Masters & Flemming (1983:621), 
who called attention to the fact that the human response 
to shore displacement is unknown and hence regarded 
it as a useful object of study, particularly in Scandinavia 
and Canada, where uplift is still taking place, I intend 
here to study human responses to shore displacement in 
Eastern Middle Sweden during a period of approximately
6,000 years in which the phenomenon fluctuated in in
tensity, namely from 9000 to 3500 BP. This may be at
tributed to a concern for the interaction between site 
locations and shore displacement, bearing in mind that 
changes can occur without any clear “motivation”. The
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Fig. 1:2 From an archaeological record with sites of different sizes (a), a synchronic (b) or a diachronic (c) model can be con
structed. Model b presupposes that the sites are contemporary, the large site being the base camp and the small sites temporary 
stations. Model c starts from the assumption that the sites are not contemporary. If they had all been situated close to the sea shore, 
then the large site would represent the remains of a long period of usage beside a stable shore and the small sites the same type of 
usage but in a phase of faster shore displacement.

period concerned is defined on the assumption of a form 
of subsistence based on hunting and gathering, and cer
tain times within this period will be considered more 
closely than others. The notion of hunter-gatherers is 
used here as a working concept, and societal organisa
tion will be discussed later (Chapter 6). It is supposed 
that there were also hunter-gatherers on the coast in the 
Neolithic.

This approach of relating observations on shore dis
placement to Stone Age sites follows a long tradition in 
Sweden [cf. Appendix 2). Cultural remains embedded 
in stratified beach formations have been investigated in 
this region from the 1930s onwards, both at Mesolithic 
sites (S. Florin, 1948) and at Neolithic sites (S. Florin, 
1961; Löfstrand, 1974).

The aim here is to elucidate the importance of long
term and short-term changes in terms of the following 
questions:

1. Has the transformation of the landscape in the long 
run promoted certain ways of life and affected people's 
concepts of the world [cf. Fox, 1932; Turnbull, 1961; 
Daniel, 1963; Tuan, 1977; Tilley, 1994). It may be as
sumed that people have a notion of their territory which 
is in accordance with the use that they make of it, and 
that they develop a mental capacity adjusted to change 
if they live in an environment of continuous changes. If, 
instead, they live in a stable environment, this state of 
affairs will likewise have an influence on them.

2. Was shore displacement sufficiently marked periodi
cally to imply that people had to make a choice whether 
to move or not? If so, is it possible to find out whether 
people faced by periods of change moved to areas where 
conditions resembled the ones they were used to or 
stayed on in their traditional areas and found new ways 
of behaving under the new conditions [cf. Nunez, 1987a)?

Starting out from these questions, it follows that the 
natural changes of relevance to the problem, together 
with spatial variations and chronological changes in the 
settlement pattern, must be described and explained 
before it is possible to assess and understand any co
variation.

One partial goal is to elucidate the reliability of the

tentative models of shore displacement, and also, since 
the spatial distribution of sites as observed by ar
chaeologists does not readily reflect the original prehis
toric settlement systems and there are various dimen
sions to consider in order to minimize the risks of a bi
ased record, a further contributory goal is to elucidate 
the reliability of the archaeological sites. Since the shore 
displacement models for the region (see Chapter 2.2; 
3.1.1; Appendix 2) describe fluctuations in the form of 
transgressions interrupting the mainly regressive trend, 
it is important to find out whether the archaeological 
remains reflect corresponding breaks in the settlement 
sequence. If so, do they correspond to breaks in exploi
tation of the coastal area or could they be related to 
post-depositional disturbances in the stratigraphy of sites 
at certain altitudes?

The Stone Age coastal sites which can be discovered 
today at different altitudes above the present sea level 
are considered to have been used in situations in which 
they were close to the shore. Thus the models of shore 
displacement have given us a chronological basis for 
making a rough estimate of the location of the shore. 
The idea of Stone Age sites being shore-bound is an old 
one and is under constant discussion. If the sites were 
shore-bound, then the remains found at higher altitudes 
must be older than those at the lower ones. Yet another 
partial goal is therefore to elucidate whether the sites 
were in fact shore-bound, and if they were, whether they 
were shore-bound everywhere and for the whole of the 
Stone Age?

A regional model for the hunting-gathering sequence 
in Eastern Middle Sweden has been proposed by Wel- 
inder (1981), who describes the hunting-gathering sites 
as being located further and further out into the archi
pelago until the hunter-gatherers were occupying a nar
row zone on the margins of an expanding agricultural 
landscape and finally disappeared (Fig. 2:8). Most gen
eral models for human-land relationships tend to work 
on the assumption that all things are equal. It is impor
tant here to pay attention to the differences appearing 
in the range of time covered by the sites and to discuss 
how the regional model relates to various local condi
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tions. Factors such as topographical conditions, shore 
displacement and people’s choices can be expected to 
have determined how long a site has been in use. In or
der to study this, one may try to compare the spatial 
distribution of sites in topographically contrasting land
scapes, e.g. with steep and flat profiles. Since the aim 
here is to study changes in a long-term perspective, it 
has been necessary to keep within a restricted area, the 
coastal district. At places with steep ground, sites could 
have been used continuously for a long time without 
much of a change in the horizontal distance from the 
sea, despite the regression (cf. R Persson, 1989). Does 
the archaeological evidence for settlement in such an 
area reflect usage over a short or long period of time? In 
areas with a more flat profile, the sites had to be moved 
after a short time if location close to the shore was im
portant (Fig. 1:2). Do the settlement remains in such an 
area reflect usage during a short or a long time, and does 
the spatial distribution of sites look different in areas 
with different topographical conditions?

1.3. Theoretical considerations
“The past is a foreign country:
they do things differently there.”
L.P. Hartley, The Go-Between (1953), 1958

It has been said that there is a much clearer distinction 
in archaeology than in any other science between ob
servable data and the reality about which we wish to 
obtain information. Archaeologists strive to extract ac
counts of past human life from a fragmentary record, 
and it is accepted that archaeologists make different re
constructions of the past from the evidence. It should 
also be noticed, that the archaeological record is not 
objectively observable or directly readable. The tenden
cy among archaeologists to leapfrog over the tedious basic 
work in favour of investigating more interesting upper- 
level problems was criticized by Tringham in 1978, claim
ing that very little effort had been devoted to testing the 
validity of archaeological inferential methodology. It was 
evident from a debate at the 19th Nordic Archaeology 
Meeting in Denmark in 1993 that archaeologists still 
differ in the importance that they attach to this in their 
research.

It can be claimed that even the collection of data is 
affected by subjective valuations. It is essential to recog
nize the role of theory both in determining observations 
and data and in explaining remains from the past (cf. 
A.B. Johansen, 1974; Hodder, 1984), but it must also be 
recognized, that new data suggest new problems and 
modify the theory. Thus there is a cyclic relationship 
between theory and data (Fig. 1:3). Seeing data as de
pendent on theory means assigning value to excavation 
as an interpretative experience and not just as a documen
tation technique. There is no independent theory which

allows the archaeologist to decide what to measure, count 
or collect, and the choice that one makes is dependent 
on the professional tradition that one belongs to, ones 
individual frames of reference, the spirit of the times, 
the way in which problem is formulated and the meth
ods that one is using. In a way it is the archaeologist who 
defines the record as well as the questions and problems 
to pursue and thus the archaeologist’s perspective is 
important. For the results of the investigation to be val
id for use by other archaeologists, it is important to de
scribe the direction of one’s interest and the choices 
which one is making.

A great variety of theoretical perspectives have de
veloped. Archaeologists have turned in particular to the 
philosophy of science, evolutionary biology and cultural 
anthropology for models applicable to the testing and 
explanation of hypotheses, which are not always appro
priate. Hence a need has been expressed for an archaeo
logical theory drawn up by archaeologists (e.g. by D.L. 
Clarke, 1968; 1973; Dunnell, 1978; Maimer, 1991a). It 
would seem that we can borrow ideas from other disci
plines if they promote an understanding of the archaeo
logical data, as long as we put them into practice in a 
critical manner.

New ways of thinking are being evolved all the time 
to challenge the old ones. Each set of ideas is condition
ed by its contemporary milieu and each has contributed 
in some way to our overall understanding. With each 
shift in ideas, those that are rejected still leave certain 
notions, which are carried over and may subsequently 
be built on. Before continuing, it will therefore be use
ful to present a brief historical outline of what may be 
regarded as the theoretical essentials and their contribu
tions to the identity and premises of archaeology. The 
degree to which the physical setting affects people is an 
issue that also involves natural science, philosophy and

Fig. 1:3 There is a cyclic relationship between theory and 
practice. Figure from J. Goldhahn (1994).
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psychology, and the intention here is to appeal to sever
al disciplines in an attempt at explaining the considera
tions of an archaeologist. I will then explain my own 
approach and use of concepts.

1.3.1. Framework

Archaeology developed in the early and middle part of 
the 19th century as an evolutionary study of human his
tory. This happened at the same time as the ahistorical 
way of thinking collapsed and a historical consciousness 
emerged (Koselleck, 1981; Trigger, 1989:73ff). The 
early advocates of Scandinavian archaeology were C.J. 
Thomsen (1836) and S. Nilsson (1838-1843).Thomsen 
worked with artefacts and concentrated on technologi
cal development, and his Three Age subdivision in the 
time scale into the Stone Age, Bronze Age and Iron Age 
was widely adopted throughout Europe. Nilsson also 
espoused an evolutionary perspective and concentrated 
on how ways of life in different societies seemed to 
change in a similar manner. According to his model, all 
societies pass through the same stages of evolution: sav
age, nomadic, agricultural and civilized. Each stage marks 
an increase in the power over resources and a reduced 
dependence on nature. In Sweden, Hildebrand and Mon- 
telius were also influenced by evolutionary theory (Gräs
lund, 1974a: 199ff). From the idea that changes in mate
rial culture also followed the established laws of evolu
tion, they drew up the typological method, in which 
archaeology was built up around the principle of gradu
al evolution in form over time. The typological tradition 
continued to dominate for at least the first half of the 
20th century.

Archaeology developed during a period of growing 
wealth, unprecedented exploitation of natural resourc
es, intensification of agriculture and building activity 
connected with the industrial revolution. Huge quanti
ties of prehistoric artefacts came to light as the land
scape was being transformed. Progress was considered a 
natural condition (Skiair, 1970). The social and economic 
conflicts at the end of the 19th century revealed, how
ever, that society does not develop onwards and upwards 
all the time. People turned against the idea of progress, 
regarded human behaviour as biologically determined 
and rejected the belief that humans were capable of in
herent creativity of their own, and instead tried to ex
plain cultural change as a result of cultural borrowing 
from outside, through diffusion or migration. The geog
rapher Ratzel felt that geographical similarities resulted 
in similar political systems, and that migrant people re
tained their natural way of life and cultural traits. Oth
ers accepted that societies could respond in distinctive 
ways to similar environments, assuming that they always 
chose the least costly alternatives and bowed to the forces 
of nature (Moran, 1982:27ff). There was an increasing
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interest in the features associated with particular ethnic 
groups rather than with the general characteristics of 
successive stages of cultural development (Trigger, 
1989:151), and it was suggested that the archaeological 
record could be organized as a mosaic of cultures, with 
similarities and differences in material culture correlat
ing with similarities and differences in ethnicity. Kossin- 
na started to use the concept of an archaeological cul
ture, which was adopted by Childe (1925). Their ap
proach offered a means for accounting for both geograph
ical and chronological variations in the archaeological 
record (Trigger, 1989:155). A concentration on cultural 
history and regional cultural sequences was characteris
tic of archaeology in the first part of this century.

In Scandinavia, the finds of the Danish kitchen mid
dens and the comparisons of shore displacement mod
els with the distribution of Stone Age artefacts in the 
19th century had already started a tradition of correlat
ing cultural and environmental evidence (Steenstrup, 
1851; De Geer, 1896). The ethnologist Steward argued 
that ethnologists and archaeologists would have to study 
changes in settlement patterns rather than making sty
listic analyses of artefacts in order to contribute to an 
ecological analysis of human behaviour (Trigger, 
1989:279), and studies of prehistoric cultures in their 
environmental settings began to attract interest in Eng
land from the 1930s onwards (Fox, 1932; Godwin, 1933;
J.G.D. Clark, 1954). This approach that attempts to un
derstand human use of the environment was followed 
by the development of both functional and processual 
approaches within settlement archaeology. There was a 
growing interest in change.

The environmental or ecological approach maintained 
that human social and cultural behaviour was determined 
by the natural habitat, but it appeared that this position 
was too mechanistic and admitted little scope for a dia
lectic relationship between historical and material fac
tors. Its methodology was rooted in a vision of science as 
simple cause and effect. The all-embracing formative 
effect of the environment has been questioned, howev
er, and the possibilist position emerged which suggested 
that the environment imposes limits rather than deter
mines (Kroeber, 1939). Kroeber’s student Steward 
(1955) maintained, that the origins of nearly all cultural 
features can be traced by investigating the relation be
tween culture and the environment. In a study of the 
origin of settlement in Iceland, Einarsson (1994) has re
cently extended Steward’s idea, suggesting that origins 
can be traced through ecological analogies. Ecological 
approaches are well developed in Scandinavian archae
ology (see Odner, 1964;Welinder, 1971a; Indrelid, 1973; 
Gullberg, 1975; A.B. Johansen, 1978; Mikkelsen, 1978; 
Moe et al., 1978; Wigforss et al., 1983; R. Jensen, 1989; 
Baudou et al., 1991; Einarsson, 1994).

The course of the history of science has oscillated 
between two main trends, which represent different
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types of scientific explanation. One of the main ques
tions of the 19th century concerned the relation between 
natural science and the humanities and the different re
actions to this by researchers can be traced to the two 
traditions in the history of ideas. The positivistic tradition 
stresses methodological uniformity, while the hermeneutic 
tradition stresses that the aim of natural science is to 
explain and that the aim of the humanities is to under
stand (von Wright, 1971).

The positivistic approach occupied a leading posi
tion within archaeology for a long time, and dominated 
the New Archaeology introduced by Binford, who tried 
to understand cultural change by means of universal prin
ciples (Binford, 1968). Binford rejected generalizations 
which originate from inductive reasoning and preferred 
to employ a hypothetical-deductive method to explain 
data. He used field observations of a large number of 
sites in an attempt to test universal statements about 
human behaviour. In Scandinavia Welinder (1975b; 
1977b; 1979; 1983), Moberg (1978), Mikkelsen (1978), 
Christophersen (1982) and others were working accord
ing to the New Archaeology approach. In this perspec
tive the variables determining historical change were 
considered general, and explanations would enable pre
dictions to be made, which meant that they could be 
used to recommend future strategies. General systems 
theory was criticized for neglecting the unique, since 
specific traits in culture and society, and the part played 
by the human mind, were not discussed.

Interpretations made by individual archaeologists

Fig. 1:4 In historical accounts, change is often described as a 
shift from one steady state to another A succession of tableaux, 
however, does not reveal processes. The phenomena represented 
by the two planes appear to be discontinuous. Figure from R. C. 
Dunnell (1982:11).

within the New Archaeology were put forward as if they 
could only be understood in one way, implying that acts 
of understanding individual cases of cultural change are 
not unique but represent universals in the same way as 
occurrences of natural laws. The New Archaeology gave 
the impression that archaeology could provide objec
tive knowledge about the past.

The New Archaeology borrowed many theories from 
cultural anthropology. In middle range theory rules were 
formulated for how archaeological sources could be trans
formed into a picture of a living society (Binford, 1983). 
As mentioned above a critical attitude should be adopt
ed towards the application of ideas borrowed from oth
er disciplines, and this can be exemplified in the present 
connection. Cultural anthropologists and archeologists 
admittedly both study cultural material and behaviour, 
but where the emphasis in cultural anthropology is on 
synchronic studies, in archaeology it is on diachronic stud
ies. The one discipline fits parts together in a synchronic 
relationship explained by function, whereas the other 
links them sequentially through cause and effect. Even 
though they have common goals, their differences in 
sources and method mean that problems are encountered 
in developing common models. One particularly obvi
ous problem for archaeologists is that of reconstructing 
past systems of meaning when you cannot observe the 
lives of the people, and another is that of combining 
systems with processes (Fig. 1:4). The chronological de
termination of archaeological units is still a crucial point, 
as some units may be best explained when viewed in a 
sequence and others only when viewed in a system 
(Fig. 1:5).

Evolution again became an integral part of the New 
Archaeology. Questions of how and why culture chang
es were discussed from the standpoint of scientific evo
lutionary theory, which involves laws and sets of units 
that allow the laws to be applied to the empirical world. 
More philosophical approaches in anthropological the
ory are different in that they involve empirical general
izations about human history. Progress for example, is 
an observation about human history, not a mechanism 
of change.

The historical way of thinking has varied during the 
20th century. The crises that surrounded the World Wars, 
for example, spoke against the idea of progress (Him
melfart), 1987; Fukuyama, 1989), and the need for long
term historical perspectives was recognized, along with 
a scepticism regarding our possibilities for achieving 
objective historical knowledge. It has even been claimed 
that historical science is impossible (Iggers, 1973; White, 
1973). Archaeology has also been marked by a shift 
away from questions of history towards structuralism 
and theories of symbols (Leroi-Gouhran, 1967; Nord- 
bladh, 1978; 1991; Conkey, 1980; Hodder, 1982; 1985; 
1986; T.B. Larsson, 1986; B. Olsen, 1987; Engelstad, 
1991; Tilley, 1991; Ulien, 1994). The structuralist no-
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Fig. 1:5 There is a tendency among archaeologists to treat all sites 
from the same period as contemporary. It is difficult to determine, 
however, whether they were used at the same time, or consecutively. 
The pictures illustrate alternative interpretations of the site remains 
in the narrow valleys running through the hills of Kolmården. 
Drawing by E. Crafoord, UV.

tion, that human action is determined by general psycho
logical structures (Lévi-Strauss, 1984:251) has in turn been 
criticized for its ahistorical approach, and it has been ar
gued that history should be seen as a unique development. 
Mesolithic research has suffered from an ambivalence re

garding our capacity to reconstruct symbolic behav
iour, but the limitations are beginning to be broken 
down [cf. Sandmo, 1986; Taffinder, 1987; L. Lars
son, 1989; 1990; Neeley & Clark, 1990). Studies of 
symbolic and structural aspects are more common 
in the case of the Neolithic and later periods.

The functional-processual tendency of New Ar
chaeology was criticized by the structuralists. Hod- 
der stressed the active role of material culture in 
shaping the social world in which we live and re
acted against science. Thus the post-processual or anti 
processual trend marked the adoption of a more 
interpretationist approach. Post-processual archae
ology was inspired among others by Kuhn, who ar
gued that no explanation is better than any other 
(Kuhn, 1962), an idea taken up by Shanks & Tilley 
(1992), for example, whose purpose is not to dis
cover any original meaning or lost significance, but 
to produce a meaningful understanding that is rele
vant today. Inspiration was also gained from Derri
da, Foucault, Gadamer, Habermas and Ricouer, who 
regard science as a social phenomenon, a form of 
social cooperation governed by social conventions. 
Critical archaeologists stress that different groups 
in society hold different opinions about what pre
history looked like. There is no absolute Truth in 
the humanities, and hence no orientation can be 
declared right or wrong.

It has been maintained that the modern archaeo
logical theory has come to lead a life of its own 
(Gräslund, 1989:48). The recent fascination of 
French intellectuals/philosophers with archaeology 
is also reflected upon by Shanks (1990:294ff), who 
asks if maybe “there can be too much theory, that 
there is a need to work theory through doing ar
chaeology rather than reading Nietzsche”. Watson 
(1991:280) argues that archaeology is not philoso
phy and that extreme scepticism will never under
mine practice. The advocates of post-processual ide
as on prehistoric archaeology question whether ar
chaeology can be regarded as an objective science, 
since so many factors and perceptions have to be 
considered, and they have attempted to elucidate 
the subjective element in archaeological interpre
tation. There is, of course, a risk of ending up in 
total relativism if we imagine that objective criteria 
do not exist (Feyerabend, 1975).

New archaeologists and structural or contextual 
archaeologists make different assumptions regard
ing archaeological evidence. For the former, the 
archaeological record is a fossil record, while for the 
latter it is a text, a record composed of material sym
bols. In rethinking some of the premises of New 
Archaeology, Schiffer (1976; 1987) rejects the prop
osition that cultural patterns can be read directly. 
Instead of merely assuming that archaeological evi
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dence forms a record, he stresses that it must be shown 
how the archaeological evidence has been formed into a 
record. In many cases the remains have been altered by 
natural and cultural processes taking effect between the 
time when they were output materials deposited by a 
past cultural system and the time when they were un
earthed and read as a record by archaeologists (see J.M. 
Andresen et al, 1981; S.H. Andersen & E. Johansen, 
1987; L. Johansson, 1993; Rudebeck, 1994).

For most of the past century, Stone Age studies have 
centred around problems of chronology. Excavations 
were carried out in areas particularly rich in finds, and 
although only small areas were investigated, the arte
facts recovered were regarded as being representative of 
the whole site. Excavation methods have become more 
scientific over the years (see D.L. Clarke, 1968; 1973; 
ET. Flog, 1974; Harris, 1979; Dunnell, 1982; L. Lars
son, 1988b), and there has been a shift from object-ori
ented to large-scale investigations. Efforts have been 
made to obtain an overall picture of the settlement struc
ture and to try to identify variation in the sites (Newell, 
1973; Indrelid, 1973; Price, 1978; Forsberg, 1985; Bjer- 
ck, 1989). This has implied the making of generaliza
tions about areas on the basis of samples and about sites 
on the basis of excavations of parts of them. Stone Age 
archaeologists have paid much attention to sampling 
(Mueller, 1975; S. Flog et al, 1978; Cherry et ai, 1978; 
Woodman, 1982; Dunnell & Dancey, 1983; Nance, 1983; 
McManamon, 1984; Nance & Ball, 1986; Bjerck, 1989; 
Green & Zvelebil, 1993). The material culture of hunt
er-gatherer societies is as a rule not elaborate, and state
ments of relational evidence are restricted. On the oth
er hand, patterning among dwelling sites is not easily 
detected with samples, and there is an increasing need 
for continuously distributed data in order to detect and 
measure variables relevant to Stone Age settlement pat
terns. We must note, however, that whether we do sam
pling or a full-coverage survey, we are still producing no 
more than an approximation to reality (cf. Whalen, 
1990:224).

1.3.2. A personal standpoint

There is agreement among archaeologists that neither 
sophisticated excavation techniques nor increased theo
retical awareness can produce a true impression of the 
past. Reconstructions will always be dependent upon 
our view of what is significant. To reach the most prob
able understanding of the situation, it is important to 
have a good explanation for the archaeological evidence. 
Also, the legal requirements of today demand efficient 
fieldwork, which has encouraged acceptance of the more 
scientific approach proposed in the 1960s. In a sense, 
the concept of management of our cultural heritage has 
made it possible for archaeologists to make interpreta
tive experiments in the field.

Since I would like to emphasize the unique aspects 
of archaeology rather than those shared with other so
cial sciences, I regard studies with a long-term perspec
tive as appropriate for archaeologists. My ambition to 
explain and understand diversity through time and geo
graphical space to some extent, as manifested in the ar
chaeological evidence, leads to considerations of the the
ory of change, chronological methods and the explana
tion and understanding of spatial variations in archaeo
logical evidence.

I do not envisage, that the study of changes and spa
tial variation will lead to ideas about universal laws gov
erning the cultural process. The work aims at explaining 
the factors responsible for the spatial distribution of sites 
in the region (consistency of the sources), and the rea
sons for the accumulation of refuse layers on the shore 
in some periods (cultural history). It is also hoped to 
understand better the importance of the physical envi
ronment for the formation of identity, which can per
haps be credited with some general significance, and to 
improve our understanding of the variability of life.

It is crucial in the post-natural world in which we 
live to draw attention to the importance of environment 
(cf. Wägner, 1941; McKibben, 1989; Soriin, 1991; Scha
ma, 1995), and therefore this work will focus on the 
palaeoenvironment and the place of early human com
munities within it, as a starting point for a discussion of 
how human beings and landscape interact. Instead of 
applying the ideas of modern times to prehistoric con
ditions, an attempt will be made through empathy (Ig- 
gers, 1973:459) to study specific prehistoric situations 
and reflect upon the relationship between the human 
being and nature in the past. It may be assumed that the 
approach of the hunters and gatherers in the past to na
ture was different from ours. Since they lived in nature, 
the physical environment was not strange or unknown 
to them, as is the case for many people today [cf. 
Schanche, 1993). The external viewpoint of the archae
ologist is a dilemma, although some attempts have been 
made to study past ways of thought as inferred from 
material remains (Engelstad, 1991; Renfrew, 1994).

Hunter-gatherer behaviour has often been viewed as 
determined by ecological parameters rather than by so
cially or ideologically constructed frameworks (Collier 
& Rosaldo, 1982). It may be that the concern with hu
man behaviour in terms of responses to the environment 
which is common among archaeologists who study ear
ly hunter-gatherer societies is due to the fact that the 
connections between the locations of finds and the land
scape are aspects that can be studied effectively in earli
er periods. I do not believe, however, that an ecological 
approach provides explanations for the full range of var
iation found in human behaviour or for cultural change. 
I have adopted the approach of Conkey, that environ
mental “stresses” may determine a need for change, for 
human action, but that it is the state of a given (social)
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organizational system and its past history that provide 
the direction (Conkey, 1987:66). I do not wish to ex
change natural determinism for cultural determinism, 
but rather suggest that people make a choice, and that 
the individual decisions (cf. Mithen, 1990) based on cul
tural tradition and perception of the surroundings are 
crucial for cultural development.

Ideas from different schools of thought will be blend
ed here, so that the approach could be considered a mix
ture of former directions. An interest in environmental 
matters and settlement systems might be considered 
central to processual archaeology, while an interest in 
the individual, in cultural tradition and in diversity is 
characteristic of contextual archaeology. Scientific meth
ods can be used to elucidate archaeological problems, 
but they must be supplemented with interpretations. It 
is impossible to make an objective interpretation of an 
archaeological record, since the perspective of the ar
chaeologist is always biased, and in that respect I do not 
adhere to the positivistic ideas of processual archaeology. 
Rather than expecting the different discourses to dis
place each other permanently, we must work to make 
them exist in useful complementarity (cf. Wittgenstein 
in Bintliff, 1993:98ff).

I regard scientific results not as absolute statements 
but as preliminary ones. I look upon explanation and 
understanding as complementary paradigms and regard 
the concept of explanation to be concerned with causal
ity and that of understanding with implications (von 
Wright, 1971; Bergström, 1990). Explanation is of in
terest because it pertains to understanding. We should 
be concerned not only with statements of changes that 
occurred in the past or of the causes of changes, but also 
with the implications of these changes.

1.4. The methodological approach
"The models of mathematicians conform to empirical 
reality
when the correlates for the various terms in the mod
el are black and white marbles.
Archaeologists, however, do not deal with black and 
white marbles."
Chenhall in Mueller, Sampling in archaeology,
1975

Archaeology is regarded as a part of the humanities and 
has for a long time had strong links to other humanistic 
disciplines, but it also has strong bonds with the natural 
sciences and differs from other humanistic disciplines in 
that its sources consist of physical remains formed by 
both cultural and natural (physical and biological) proc
esses (cf. Schiffer, 1987). The archaeological record is 
the product of numerous such processes, and these have 
to be explained before the remains can be understood. 
Archaeologists must first explain how the remains came 
about, since in order to reach interpretations regarding

past behaviour, it must first be ascertained whether the 
distributional patterns that we see are the results of past 
behavioural processes or intervening formative process
es. Only then can we attempt to understand what con
ventions and values are reflected in them, to find the 
motives behind the actions and to interpret material 
culture. The first part comprises considerations of the 
consistency of the sources, while the latter consists of 
interpretations. On account of the character of the source 
material, archaeology includes both explanation and un
derstanding. These are aims that are generally said to 
characterise the two different scientific traditions with
in the natural sciences and the humanities (von Wright, 
1971; Bergström, 1990), and a certain tension may be 
detected between them, probably consistent with the 
fact that our understanding of human behaviour is tied 
to contemporary conditions, whereas the source mate
rial was deposited in the past. In archaeological research 
we try to understand prehistoric patterns in terms of 
modern concepts. As Löfgren (1984:17) has pointed out, 
there are very few concepts that are transhistoric, i.e. 
ideas of individuality, solidarity or love etc. cannot very 
readily be moved about in history.

The present stepwise methodological approach may 
in a way be regarded as bridging the two traditions. A 
similar way of looking at these matters is to be found in 
an outline of the metaphysical implications of archaeo
logical records, in which Patrik (1985) distinguishes be
tween a physical model and a textual model, correspond
ing to the split in archaeological theory between the New 
Archaeology and structural or contextual archaeology. 
The construing of archaeological evidence in terms of 
the physical model is regarded by Patrik as supporting 
the idea of New Archaeology, where the regularities 
forming the record are attributed to causal laws. In the 
textual model, many of the regularities are attributed to 
codes or rules which regulated human behaviour but 
did not determine it causally, and thus this model allows 
room for individual actions, creativity or protest. The 
explanatory value of the physical model lies in its ac
count of why the archaeological remains are in their 
present state and have their spatial distribution, while 
that of the textual model lies in its account of why the 
past material phenomena were formed and combined 
in specific ways. Patrik regards the physical model as more 
appropriate for archaeological remains and the textual 
model for original objects when they were intact and in 
use, rather than sherds, flakes or other sporadic materi
als. In her conclusions, Patrik (1985:56) suggests that 
the two models apply to different levels of archaeologi
cal evidence. The methods of New Archaeology are re
garded as preliminary steps relative to the interpreta
tion and meaning provided by structural or contextual 
archaeology (Fig. 1:6). It is this approach, that will be 
followed here.

We may start out from the idea of changes being con-
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archaeological evidence —* physical model -> textual model

(explanation of (understanding of
what distorts what is recorded
the record) by the record)

Fig. 1:6 The physical model and the textual model are regar
ded as steps in archaeological investigation.

tinuous and chose evidence from the phenomena of 
shore displacement and the spatial distribution of sites 
which demonstrate significant changes through time. This 
material can then be used as a basis for interpreting co
variation. The search for change in this evidence should 
not be taken to imply, however, that shore displacement 
and settlement patterns always constituted co-varyiant 
phenomena, or that horizons of cultural changes can 
necessarily be explained by co-variation with shore dis
placement. It is obvious that different categories of evi
dence can lead one to different conclusions (cf. J. Tho
mas, 1991). It is also important to start out from a crit
ical attitude towards archaeological records as direct 
reflections of prehistoric society. The approach adopted 
here is to first place the collection of data from the liter
ature within an experimental framework and then to 
start investigating remains in the field and move towards 
interpreting the patterns discernable in these. This re
quires a stepwise strategy, performing investigations on 
three different spatial levels, each with its own method 
of investigation and degree of detail (Table 1:1).

Data at the regional level provide an impression of 
the general distribution pattern of cultural units, data at 
the subregional level provide insight into the geograph
ical location of the sites and data at the site level provide 
information on local activities and shore processes.

Attention will be paid here to the spatial dynamics 
of the region, which in view of the continuous land up
lift, implies in general terms that the archipelago has 
moved downwards and eastwards in the landscape. The 
analysis covers the coastal area from the mainland to the 
outer archipelago during this period of land uplift, which 
means that the area concerned is a sliding one, following 
the course of landscape transformation (Fig. 1:7). This 
course has not been the same throughout the region, 
however (Table 4:1), although there are some similari
ties within the region regarding material remains. The 
general picture is that the people changed from hunter- 
gatherers to farmers during the Neolithic, although again 
the transition does not seem to have taken the same 
course everywhere.

This investigation starts from the irregular spatial 
distribution of Stone Age sites in the B råviken subre
gion [cf. Chapter 3.1) and tries to apply the above ap
proach to this (Fig. 1:6). At the first level of analysis an 
attempt will be made to explain the spatial distribution 
of sites in terms of the following causal hypotheses:

Table 1:1 Spatial levels of investigation.

Spatial Research Data Archaeological
level area collection results

Region 50,000 km2 Literature Large-scale
cultural pattern

Subregion 300-3,000 Literature, Detailed
km2 RAM + field distribution

survey pattern

Site <1 km2 Excavation Local activities

• The interruptions are illusory and a result of our in
complete knowledge of the sites and/or poor chron
ological control, or

• if elements other than cultural ones have influenced 
the shaping of the archaeological units, if they could 
be related to shore displacement or local topograph
ical conditions, and

• if changes in settlement pattern follow on from chang
es in the environment, they might be related to this. 
A search is made for explanations that would eluci

date whether the patterns observed by archaeologists 
could be regarded as results of a prehistoric system of 
intentional actions.

At the second level of analysis an attempt will be made 
to understand what conventions and values are reflected 
in the archaeological evidence produced by human ac
tivities and why changes came about in the settlement 
pattern. A problem exists, of course, in discovering the 
principles by which meaning is encoded in material ar
tefacts. What are regarded as underlying codes can very

Fig. 1:1 Due to continuing land uplift, the archipelago has 
moved downwards and eastwards in the landscape. I have 
chosen to follow the course of landscape transformation, which 
means that the area of analysis is a sliding one confined by the 
approximate border between the mainland (black) and the 
archipelago around 9000 BP and then moving towards the coast 
of today. Drawing by D. Hammar, UV.
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easily be in reality a projection of the archaeologist’s own 
cultural code, which is not readily falsifiable (cf Arden- 
er, 1980:310).

The intention is thus (cf. Fig. 1:6):
• to explain what distorts the record, i.e. how the spa

tial distribution of sites emerged, and
• to understand what is represented by the record, i.e. 

to explain variation and change in the settlement 
pattern and illustrate how they are related to shore 
displacement, and to seek an understanding of the 
pattern by way of relating the archaeological remains 
to human actions/decisions.

1.4.1. Prerequisites for performing comparisons
A comparison between shore displacement and a settle
ment pattern ideally requires:
1. a reliable shore displacement model,
2. good evidence of settlement sites,
3. a method for correlating the data on a comparable 

time-scale, and
4. a method for reconstructing settlement patterns and 

studying them in relation to the physiography of the 
landscape.

5. The observation of co-variation requires an explana
tory theory.
1. The main features of Holocene shore displacement 

are relatively well known, but there is some debate con
cerning the transgressive phases (ages, amplitudes and 
underlying causes). Since the mid 1980s the Depart
ment of Quaternary Geology in Stockholm has been 
engaged in a project on the history of the Holocene land
scape of Eastern Middle Sweden, and many palaeoeco- 
logical investigations have been carried out in connec
tion with archaeological excavations in which the au
thor has been involved (Brunnberg et al., 1985; Risberg, 
1991; Risberg et al., 1991; Åkerlund et al., in press, a). 
The shore displacement models are tentative, however, 
and their reliability should be tested (cf. Appendix 2).

2. A general settlement history has been outlined for 
the region (e.g. Welinder, 1977a; 1981), but the record is 
incomplete and differs in status between the subregions 
as far as modern investigations are concerned. The vari
ous preconditions imply that no detailed comparisons 
can be made at present. Preliminary local settlement 
models can be developed, although, and as in the ques
tion of shore displacement models, these must not be 
mistaken for facts, but are meant to be subjected to con
tinuous modification as new finds are made and theo
ries and methods improve. When it comes to estimating 
whether or not there is enough evidence to prove that a 
given interpretation is correct, "models can only be made 
more or less probable” (Forsberg, 1985:8).

3. The correlation of geological and archaeological 
data presupposes an absolute dating method. Shore dis
placement models and archaeological sites in general have

been dated by the radiocarbon method, the great advan
tage of which is regarded as being that it allows the com
parison of dates derived from different sorts of material. 
Difficulties involved in comparing dates based on differ
ent material are discussed in Appendix 2.

4. Settlement patterns can be detected on several lev
els, by qualitative or quantitative methods, and using 
either subjective judgement or statistical representation. 
Although one weakness of subjective analysis is its arbi
trariness, the statistical method only provides apparent 
objectivity. Even if the calculations are made on compu
ters using statistical programs, the sampling of the ma
terial is subjective, as also is the interpretation of the 
results. On the rare occasions when results of subjective 
and statistical analyses of intra-site distribution patterns 
have been compared, they have shown a good corre
spondence (S.H. Andersen, 1973a; Gregg et al., 1991), 
which implies that subjective analyses can be as fair as 
statistical ones. This study comprises archaeological sur
veys which provide quantitative information. As noted 
by Ammerman (1981), surveys have been regarded as 
lightweight investigations as compared with the more 
heavyweight excavations, and their results have often 
been presented in a somewhat apologetic tone. There is 
no intention here to be apologetic, however, but merely 
to stress the importance of making investigations at var
ious spatial levels, each of which has its own method, 
degree of detail and types of conclusions. Besides, the 
correlation of topographical and archaeological informa
tion calls for a method for co-ordinating and presenting 
data.

5. If any co-variation is observed, it can be consider
ed whether the regularities and irregularities can be at
tributed to causal connections in time and/or space, as 
suggested in the positivistic tradition. This can be devel
oped in the form of a physical model, the explanatory 
value of which is an account of why the archaeological 
remains are distributed as they are.

The hermeneutic tradition emphasizes that material 
culture is intentionally shaped and can be read as a text. 
Regularities in the record can be attributed to the codes 
that regulated human behaviour. The explanatory value 
of a textual model lies in its account of why the material 
phenomena were formed in specific ways. This theoret
ical way of looking at things allows a possibility for 
considering the formation of an identity from physical 
factors in the natural environment. It is assumed here 
that the structural effects of the physiography of the 
landscape and of its transformation promoted certain 
ways of life.

1.4.2. Methods used

When analysing sites within Nordic archaeology, a dis
tinction has been made between an analytical analogy 
method (Stjernquist, 1971:41ft) and a more general
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method (R Olsen, 1965; Selinge, 1977:159ff). The first 
starts out from individual, preferably totally excavated 
site units, while the second deals with data quantitative
ly. The choice of method depends on the questions at 
issue and the preconditions attached to the source ma
terial. It is my purpose to make a temporal and spatial 
analysis in a macro-perspective. In choosing the dwelling 
sites to use for studying change and variation, it must be 
considered which characteristics are related to them. 
How can the site material from different Stone Age pe
riods be structured so that similarities and differences 
can be distinguished from one period to another and 
from one area to another? I regard the following as evi
dence of variation and changes in settlement pattern 
through time: variation and changes in the quantity, size 
and/or location of sites; an increase or decrease in varie
ty; discontinuities in rates of change. The analysis will be 
based on qualitative and quantitative methods and sub
jective judgements, placing less value on single localities 
and more on the landscape [cf. Sporrong, 1989; Engel- 
stad, 1990).

As a basis for the reasoning, a summary of the re
gional information has been drawn up (Chapter 2). To 
obtain an insight into the spatial distribution of the sites, 
the evidence of sites at a subregional level has also been 
outlined (Chapter 3). Also, a source critical approach 
has been adopted in order to establish the consistency 
of the sources [cf. Schiffer, 1987; Selinge, 1987). The 
development of a physical model of the temporal and 
spatial relationship between the various structures in
cluded the following methods: a methodological com
parison of the radiocarbon dates obtained for the archae
ological samples with current shore displacement mod
els (Appendix 2 and Chapter 5.1.2), stratigraphical in
vestigations and phosphate analyses aimed at evaluating 
the degree to which the Stone Age sites are bound to 
the shore (Chapter 5.1.2), field surveys to supplement 
the dwelling site record (Chapter 5.2), use of Geographic 
Information Systems (GIS) to analyse temporal and spa
tial relationships between the topography and settlement 
patterns (Chapter 5.3). The development of the textual 
model involved a hermeneutic approach and the con
struction of analogies with historical examples of tradi
tions in coastal environments (Chapter 6).

1.5. Some central concepts
The concepts were worked out with a certain purpose 
in mind and are not necessarily universal in character [cf. 
Solli, 1992:99; Arwill-Nordbladh, 1994:45). In connec
tion with studies of the relationship between shore dis
placement and settlement, it is useful to consider the 
meanings of the following concepts: archaeological units 
such as Stone Age periods, archaeological cultures and set
tlement sites; culture; environment; spatial units; shore- 
bound; time, and change. These are discussed below.

Archaeological units
The concepts Palaeolithic, Mesolithic and Neolithic have 
been defined in different ways in different research cir
cles. Sometimes they are synonymous with a certain time 
period and sometimes they are used to characterize a 
set of objects, a social system and/or the economy of a 
cultural group.

The concept Palaeolithic was first used by the Eng
lish natural scientist and cultural historian Lubbock 
(1865), who divided the Stone Age into an earlier peri
od of chipped stone tools and a more recent period of 
ground and polished stone tools.

The concept Mesolithic was introduced by the Swed
ish geologist Torell for the archaeological congress in 
Stockholm 1874, to label the large hiatus empty of finds 
which at that time seemed to exist between the late Pal
aeolithic and the early Neolithic (Torell, 1876:876). 
Nothing was said about the cultural content of the peri
od. It has since been discovered that microliths and shell 
middens, for example, appear in both the Palaeolithic 
and the Mesolithic, and the Mesolithic is no longer re
garded as distinctly separate from the late Palaeolithic 
(L. Larsson, 1991:10). The Mesolithic hunting-gather
ing economy, however, has been regarded as distinct from 
the Neolithic farming economy. It should be observed 
that the transition did not influence the whole of Scan
dinavia, and that a hunting-oriented economy has pre
dominated in northern Scandinavia up to historic times. 
The concept Mesolithic is used here in a chronological 
sense to denote a broad period of time representing c. 
9000-5100 conv. 14C years BP (Fig. 1:8).The Mesolithic 
in northern Europe can be regarded as a time of coloni
zation and adaptation to early Post-Glacial environmen
tal changes of a kind, which did not occur elsewhere in 
the Old World.

The concept Neolithic within English archaeology has 
been defined from en economic viewpoint, as a stage 
marked by agriculture and cattle breeding, while in Rus
sian archaeology it is usually defined technically, in terms 
of the presence of pottery. The latter definition implies 
that a prehistoric society that made use of pottery was 
Neolithic regardless of whether it kept domestic ani
mals and grew cultivated plants or not, provided that it 
had no metal. If this definition were applied to Scandi
navia, the Ertebølle culture would be classified as Neo
lithic and the Battle Axe culture and “Stone Cist cul
ture” to the Metal Age by virtue of the finds of copper 
earrings in their graves, although the Pitted Ware cul
ture would be classified as Neolithic. The English termi
nology, on the other hand, presents difficulties if we wish 
to categorise Stone Age cultures that were based on 
hunting and fishing but were contemporary with farm
ing and made use of pottery. To describe these groups 
the concepts Subneolithic (Meinander, 1961; Broadbent, 
1981; Nunez, 1984) or Epineolithic have been introduced 
(Baudou, 1990:7, 22). These can be misleading, but it is



Introduction

Middle-

10000

Fig- 1:8 The time concepts used for the coastal district of Eastern Middle Sweden. Conventional radiocarbon dates between 1000 
BC and 7000 BC have been calibrated according to B. Becker &Ć Schmidt (1990:46), and those between 7000 BC and 9000 BC 
according to Kromer Sć B. Becker (1993). The Neolithic time periods are according to M. Larsson Sć E. Olsson (in press). The 
Neolithic cultures are according to current investigations in Eastern Middle Sweden (E. Olsson Sć Edenmo, in press). The climatic 
chronozones follow the system proposed by Mangerud et al. (1974). The boundaries between the stages of the Baltic varies a good 
deal between publications fi.e. Eronen, 1974; Brunnberg et al., 1985; S. Björck, 1995) and it is the stages used by S. Björck 
(1995) that have been followed here.
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difficult to find a substitute for them (Werbart, 1994). 
The concept Neolithic is used here in a chronological 
sense, representing the time period c. 5100-3500 conv. 
14C years BP (cf. M. Larsson & E. Olsson, in press; 
Fig. 1:8).

The concepts of archaeological cultures have long been 
used as a means of grouping artefacts. There is agree
ment among archaeologists that artefacts are tangible 
evidence of human behaviour, but it is doubtful wheth
er there is a significant relationship between archaeo
logical material cultures and the concept of culture used 
in anthropological studies. In Eastern Middle Sweden, 
concepts such as the Pecked Axe culture (Maimer,
1969:100), the Pre-Pottery Stone Age (Welinder, 1973a), 
the Quartz Group and Flint Group (Welinder, 1977a), 
the Vrå culture (S. Florin, 1938), the East-Swedish Set
tlement culture (O. Almgren, 1912; Nihlén, 1927), the 
Pitted Ware culture (Bagge & Kjellmark, 1939) and the 
Boat Axe culture or Battle Axe culture (O. Almgren, 
1912; Ekholm, 1920) have been used to categorize as
semblages of artefacts that occur together at sites. Such 
concepts are used here as a means of grouping the Neo
lithic artefacts, but the discussion primarily concerns the 
complex of material attributable to the Pitted Ware cul
ture. The Neolithic cultures have often been regarded as 
forming a sequence (e.g. Welinder, 1976a:fig. 10), but 
new radiocarbon dates suggest that the Pitted Ware cul
ture close to the coast occurred throughout the Neo
lithic and appeared in parallel to the Vrå culture in the 
Early Neolithic, the Battle Axe culture in the late Mid
dle Neolithic and the Late Neolithic remains (E. Ols
son, 1995). The distinction between a Quartz Group 
and a Flint Group does not seem to be useful within the 
coastal district, since all the Mesolithic sites are domi
nated by quartz and flint is no more than an occasional 
element.

Archaeological cultures are often regarded as distinct 
realities and they can easily be interpreted as represent
ing real ethnic groups (C.J.Becker, 1954; Welinder, 1981). 
This has been criticized by Malmros (1980), for exam
ple, on the grounds that archaeological cultures may be 
just as much the products of archaeologists as of entities 
in the past (cf. Maimer, 1967). Differences are readily 
stressed when grouping finds and divisions are usually 
made where the contrast is most obvious. It is of great 
importance for the subsequent archaeological interpre
tations, however, to know on what grounds the distinc
tions were made.

Chronologically, it is difficult to compare archaeo
logical culture concepts applying to different regions. 
This has been illustrated by Christiansson (1963) and 
Baudou (1990), for example, in their attempts to con
nect periodic divisions in Norrland with the systems used 
further south. The use of a fixed time grid has been sug
gested as a means of facilitating interregional compari
sons (Bjerck, 1986), and this would seem to be a useful

alternative to archaeological cultures (Fig. 1:8).
Tools were for a long time regarded as the fundamen

tal entities in archaeological evidence (D.L. Clarke, 1968: 
14ff). When attempts were made here to correlate hu
man activities with shore displacement, however, it was 
the place where these activities occurred that proved im
portant. It may be taken for granted that tools were of 
great value to people and that they were probably moved 
around in various ways, but to say that occasional tools 
mark the places where activities occurred calls for good 
contextual control (Amréus, 1996). In the area analysed 
here numerous axes have been picked up by crofters 
during the last centuries and no note has been made of 
the contexts of the finds. Under such conditions one 
cannot consider tools the most relevant objects of study, 
but rather the waste from tool production could be a 
better indicator of where people once were [cf. A.B. Jo
hansen, 1969; Blankholm, 1985; Welinder, 1992a).

“It is worth noting in this connection that no potsherds 
have been found on the sloping strip of arable land 
that lies between the lower edge of this investigation 
and the fen, but several pieces of stone axes have 
emerged. We would in this case be able to see in this 
a small amount of "psycological” proof that the slope 
was covered by water by that time. It is probably a 
universal trait, which held good just as well during 
the Stone Age, that if one wants to throw away a 
stone (in this case a broken axej and there is a lake 
near by, one will prefer to throw it into the water, and 
to rejoice for a moment at the small disturbance 
caused on the quiet surface."
Transl. by the author of O. Almgren, 1906a: 14

Settlement sites have been used as fundamental enti
ties within "settlement archaeology”. According to Chang 
"an archaeological settlement site is the physical locale 
or cluster of locales where the members of a communi
ty lived, ensured their subsistence and pursued their 
social functions in a delineable period” (Chang, 1967:3). 
It is not difficult to identify settlement sites from re
mains from huts and houses, but it is more difficult to 
deduce the purpose and duration of each site, if there 
are only agglomerations of worked stone and a few tools.

Methodological difficulties are encountered when it 
comes to choosing what concepts of prehistoric remains 
to work with. The Register of Ancient Monuments rec
ognises the concepts dwelling site, find site and stray find 
(Sw = boplats, fyndplats, lösfynd). A locality with a 
number of prehistoric finds is called a "dwelling site”, 
whereas the discovery of occasional stone tools would 
be as an isolated find, a “find site” rather than a settle
ment site (Gren, 1986). A “stray find” refers to the dis
covery of one or more artefacts which cannot be identi
fied to a specific place. The number of artefacts which 
are recovered in surveys vary greatly and at random, and 
it is not certain that one would get a representative sam
ple of the artefacts that occur at the place concerned. It 
would be preferable in the context of surveys to record



Introduction 23

occurrences without estimating frequencies. A Swedish 
analogue to the more neutral English concept of “site” 
could be Stone Age site (Sw = stenålderslokal). If we wish 
to understand how Stone Age people lived their lives, 
we must naturally observe what variations there are 
among the remains, but it is only at excavations that one 
can get a closer picture of the character of the remains. I 
do not think it is possible to determine the limits of re
mains of this type. It has been emphasized in some plac
es that prehistoric hunter-gatherers operated over a land
scape and did not limit their acitivites to a site, and this 
has led to recommendations for an off-site, landscape- 
oriented approach (e.g. Foley, 1981; Green & Zvelebil, 
1993:26).

It is only in the past twenty years or so that the inter
est of excavators has extended to the horizontal rather 
than the vertical aspects of settlement remains and that 
more than limited areas of such sites have been excavat
ed. Another problem is that of dating the sites relative 
to one another. The artefacts that signal archaeological 
periods may not indicate time any more precisely than a 
few hundred years. In view of the lack of key chronolog
ical artefacts, the information value of these sites lies 
mostly in their topographical position, size and amount 
of material. It is not only at settlement sites that waste 
accumulates, of course. Hunting sites, butchering sites, 
resting-places, quarries, manufacturing sites and cere
monial sites are other possible sources of artefacts, and 
since we are interested in remains which reflect places of 
activity, where people have stopped for some time, the 
concept site is used here in a broad sense. It is the spatial 
distribution of such sites that is considered in the phys
ical model and their settlement pattern in the textual 
model.

There is a tendency to place emphasis on sites as prod
ucts rather than as processes, just as it is common to use 
distribution patterns for different periods as a starting 
point for diachronic comparison (e.g. S. Florin, 1961:319- 
321). This promotes a replacement approach to cultural 
change. We cannot be sure, however, that diachronic 
changes from one pattern to another have to do with 
inherent systemic changes in settlement. They are more 
likely to be due to the nature of the sample and the 
average” site type. Site distribution maps violate dimen

sions of variation such as time, as many hundred years 
can be collapsed into one slice (Fig. 1:4).

The present archaeological sites are referred to by 
their most commonly used names, but the parish-spe
cific numbers used in the Register of Ancient Monu
ments (RAM) are also given.

Culture
Among the wide range of concepts of culture which are 
m use, there is a major difference between that which 
looks upon culture as something outside man (Binford,

1972:160) and that which looks at it as something with
in man (Mithen, 1990), i.e. between the adaptive and 
the normative concept. The concept of culture is some
times used to refer to artistic activities like art, music or 
literature, to distinguish them from other aspects of life. 
Culture may also refer to everything that is important 
in life, i.e. values and life-styles. In this sense, culture 
cannot be distinguished from non-culture. Welinder 
(1993:47ff) calls these the aesthetic and anthropological 
concepts of culture, respectively. I prefer to link the 
present work with the latter concept, and adopt Wel- 
inder's definition of culture as "tradition-mediated cul
ture, the ever-changing norms and rules that a group of 
people use to build a way of life and a form of co-oper
ation in a common physical environment” (transl. by the 
author from Welinder 1993:51).

Unconscious thinking and collective cultural behav
iour in a society are sometimes called its mentality of 
society, and the term is used in this sense here. The his
tory of mentality has chiefly been studied in France. In 
Sweden, ethnologists in particular have adopted an an
thropological perspective on historical material in re
cent decades (e.g. Frykman & Löfgren, 1979). Löfgren 
has criticized the vagueness of the concept of mentality, 
claiming that the individual is obscured as a historic ac
tor and interest is taken in how cultural concepts move 
between the various levels of collective and individual 
consciousness (Löfgren, 1984). Jennbert (1988) has ap
plied similar ideas to the understanding of changes in 
burial customs, and they will be used here to consider 
the mentality of prehistoric fishermen from the varia
tions in material remains.

It has been recognized that the world view one de
velops is related to one's experiences (Canter, 1991), 
and that human behaviour is not randomly distributed 
in space but rather the pattern of space use is a function 
of human experiences and aspirations. In a recent ar
chaeological thesis, Einarsson argues that man exhibits 
ecological behaviour, “that people living, like their an
cestors, in a given environment have accumulated knowl
edge which is largely specific to that environment, and 
which is preserved through the generations. This knowl
edge or information about the environment is based not 
on the actual (“true”) environment, but on the perceived 
(experienced) one” (Einarsson, 1994:28-30).

Environment
The concept of “environment” has become a highly load
ed one and has been used in a diffuse manner in the 
environmental debate of recent decades (Welinder, 1993: 
45ff). Western thinking makes a distinction between 
Nature and Culture, between what is wild and what is 
organized by man. Fowler’s division of land into “land
scape”, i.e. settled and cultivated land areas, and “wild- 
scape”, which covers the rest, is a clear expression of
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Fig. 1:9 In a sense, the whole of nature is 
a cultural landscape, for even this land
scape of hare cliffs is filtered through our 
consciousness. Whether this view conjures 
up to us a world of holiday moods and 
carefree dreams or of threats and repulsion 
depends on our cultural background. The 
history of landscape is not only a matter of 
reconstructing the physical environment, 
but also a study of perceptions, of world 
views. Photograph by D. Åkerlund.

this dichotomy (Fowler, 1981). “Nature” is only “natu
ral” in a rather general sense, however, and nature and 
culture are not independent entities. Different ideas 
about nature have been put forward in the course of 
history, e.g. people in the 18th century worshipped cul
tivated landscapes, while the Romantics praised untamed 
wild countryside. Accordingly the use and perception of 
the same piece of land has been radically transformed 
through time. In considering assumptions regarding land
scape, Löfgren (1989) makes a division between “land
scape”, i.e. the physical environment in which people 
move around, and “mindscape”, the cultural form peo
ple give their surroundings. A similar division is made 
by Tilley (1994:8ff), who discusses the alternative views 
of space either as a “container” in which human activi
ties and events take place, or as a “medium”, something 
that is involved in action and implies that space is social
ly produced. Both Löfgren and Tilley are trying to say 
that people with different cultural and social backgrounds 
view a landscape in different ways (Fig. 1:9). A histori
cal perspective on the relation between landscape and 
mindscape might succeed in demonstrating shifts in the 
use and view of the landscape, but maybe also links. 
Certain scenes may have conveyed specific cultural mes
sages, and we could consider whether emotion is terri
torialized (cf. Löfgren, 1989:205).

Very few physical environments today are uninflu
enced by humans and hence wilderness has acquired fas
cination for some of us. It would be a mistake, however, 
to project the values we attach to wilderness to the view 
of nature held by people in prehistory. The hunter-gath
erers of the Stone Age may be assumed to have lived in 
a physical environment substantially unaltered by man, 
and it is this concept of environment that will be used 
here. What is of interest to me in this connection is 
whether changes in the physical environment have 
played an active part in the formation of the human 
mentality, which means that it is essentially the mind
scape that is of interest (Chapter 6).

Spatial units

A territory is the geographical space in which a social 
group exists, a unit, with which people identify and 
which they regard as their homeland. The spatial frame 
of reference is not obvious, but different territorial lev
els should be considered in discussions of which spatial 
territory models our collective identity [cf. Ek, 1994; 
Salomonsson, 1994; Österberg, 1994).

The concept of region is ambiguous, with different 
definitions and applications [cf. Castensson, 1994; Salo
monsson, 1994; Widgren, 1994). Regions have been
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delimited according to object qualities (homogeneous 
regions) or object links (functional regions). Homo
geneous regions are characterised by similarity or dis
similarity in one or more respects, while functional re
gions are characterised by links to separate centres (Helm- 
frid, 1969:18f). In a comparison of attempts to define 
regions, Widgren (1994) noted that older traits in the 
landscape seem to have great constancy and continuity.

When it was considered in an ethnological project 
whether a local district was territorially delimitable 
or not, it was found that particularly at the local level, 
the imaginery community or identity offered by geo
graphy is integrated into everyday values (Salomonsson, 
1994:103-105).

It must be admitted that our spatial frame of refer
ence and the units in terms of which we assess pattern
ing must be flexible, and therefore the evidence is eval
uated on both a regional and a subregional level [cf. Ta
ble 1:1 and Chapters 2 and 3).

The distribution patterns of specific artefacts have 
long been used to make statements about social groups. 
The concept of a social territory originated within cul
tural anthropology, where it was linked to the area in 
which a certain social group was active and its members 
spoke the same language and possessed a uniform mate
rial culture (Service, 1962). Attempts have also been 
made recently to infer the existence of Mesolithic social 
territories from the spatial distribution of material re
mains (e.g. Gendel, 1984; Verb art, 1991). In tracing so
cial territories, it has been suggested that a holistic ap
proach should be employed, combining a number of 
phenomena (Verhart, 1991:149).

Shore-bound
“man in the early Nordic Stone Age was a seashore
inhabitant"
Transl. by the author from B. Asklund, 1930:146 

Ever since seal bones and wave-washed potsherds were 
found at the Åloppe site in Uppland at the beginning of 
the century (O. Almgren, 1906a), it has been maintained 
as an axiom that Stone Age sites were shore-bound (e.g. 
Herman, 1911; 1927; Engström & Thomsson, 1932a; 
1932b; Schnell, 1932; Bagge & Kjellmark, 1939; S. Flo
rin, 1944; 1948; Fredsjö, 1953; Althin, 1954; Löfstrand, 
1974; Segerberg, 1979; 1995; Österholm, 1989). At 
about the same time as the Åloppe Pitted Ware site was 
found, Hollender’s thesis on the co-variation between 
Stone Age axe types and altitude above the present sea 
level appeared (Hollender, 1901), showing that archae
ological finds could be dated with reference to shore 
displacement. This had a great influence on subsequent 
research.

From an evolutionary perspective, O. Almgren had 
considered the pottery with vertically grouped ornaments 
to be the youngest, but at Åloppe this pottery was found 
at higher sites, which according to Herman should be

regarded as the oldest. Herman based his hypothesis on 
the model of regressive shore displacement and the idea 
that people moved in response to shore displacement.
O. Almgren's idea had to give way to Herman’s, and this 
reversed the succession of the sites. For Herman, it was 
the altitude of the sites that was of primary importance, 
and he organised the Pitted Ware pottery at Säter into 
three groups according to location above the present sea 
level, regarding them as representing different time pe
riods (Herman, 1911).

A more doubtful attitude towards the shore-bound 
nature of sites as a generally prevailing principle has been 
expressed by Moberg, who claimed (1957) that the large 
difference in altitude between the sites with a Hensbacka 
character in the province of Bohuslän could not be ex
plained by the fact that they had all been associated with 
the shore at various times. In his opinion, Stone 
Age sites were not unconditionally shore-bound, but 
bound to the whole coastal landscape as such (Moberg, 
1957:222).

Uncertainties about the chronology and shore-bound 
location of sites were discussed at the Kattegatt-Skage- 
rack symposium in Göteborg in 1962 (Moberg, 1963; 
E. Johansen, 1963), leading to the conclusion that it was 
credible that marine hunting activities should have tak
en place “close to the shore”, but that the actual dis
tance between the archaeological features and the edge 
of the water probably varied.

The idea of shore-boundedness has been examined 
at several excavations of Pitted Ware culture sites. At 
the Moäng, Djupvik, Hyköping, Rogsta hage and Äs sites, 
complexes of shore formations have been demonstrated 
in the stratigraphy, with artefacts above and below wave- 
washed gravel, indicating that parts of the site had been 
lying either under the water or in immediate contact 
with the water for some time during the occupation (S. 
Florin, 1961; Löfstrand, 1974; Fig. 1:10).

Coastal settlements excavated in Denmark have 
shown an internal structure of finds that reflects a divi
sion of activities, in which daily routines were carried 
out on the beach but the people were living outside that 
area (S.H. Andersen & E. Johansen, 1987:59). Where 
graves have been found at Late Mesolithic settlement 
sites in southern Scandinavia, they have been shown to 
be positioned on higher ground behind the settlements 
(Albrethsen & Brinch Petersen, 1977; L. Larsson, 1984). 
A similar division was obviously not even looked for 
everywhere, but it is reasonable to assume certain uni
versal principles for coastal settlements, e.g. the search 
for shelter against the wind and the preference for living 
on dry ground, while the direction, and consequently 
also the spatial organisation, of daily routines could dif
fer. Settlement studies along the Horwegian coast have 
also been based on the assumption that the sites lay close 
to the shore [e.g. Brøgger, 1905; Mikkelsen, 1975; Bjør
go, 1981; Møller, 1987; Bjerck, 1989). It has been stat-
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Fig. 1:10 From the early 1930s onwards, M.-B. and S. Florin 
made stratigraphical investigations of Late Mesolithic and 
Neolithic sites in Södermanland disturbed by shore processes 
(S. Florin, 1948; 1961). A section 4 m deep at the Pitted Ware 
culture site of Rogsta Hage (RAM 114 in the parish ofTyst- 
berga) was investigated in 1945. Photographs ATA dm
3818/1945.

ed, however, that depending on the local conditions, pre
historic settlements are expected to have been located 
at various altitudes above the contemporary sea level 
(Møller, 1987:54). In the late Stone Age in northern 
Norway, middens were located between the house and 
the sea, while earlier houses lacked any associated mid
den material (Engelstad, 1991:29).

In Finnish Stone Age research the sites are generally 
classified both culturally and chronologically on the 
grounds of their location in relation to shore lines (e.g. 
Ailio, 1909;Äyräpää, 1925; 1950; Siiriäinen, 1969; 1974; 
Nuńez, 1978; Matiskainen, 1989).

The eskimoes, who live in a coastal landscape under 
circumstances that resemble those that applied to the 
Stone Age population of Scandinavia, seem to choose 
settlement locations close to the sea, but often on a ter
race at some distance away from the shoreline (Birket- 
Smith, 1961:223).

Refuse layers representing definitely shore-bound 
activities have been attributed to widely differing time 
periods (L. Larsson, 1993:228). In northwestern Europe, 
shell middens are known from the Late Mesolithic in

Denmark (S.H. Andersen & E. Johansen, 1987) and the 
British Isles (Mellars, 1987), from the Late Mesolithic 
(Alin, 1935; Schaller-Åhrberg & Kindgren, 1990; Nord
qvist, 1994) and the Middle Neolithic in southwestern 
Sweden (S. Jansson, 1936; Fredsjö, 1963; Jonsäter, 1982; 
Jonsäter et ai, 1994) and from the Late Stone Age in 
northern Norway (Engelstad, 1985; Schanche, 1994). 
Having recognised that the coastal zone has been very 
productive, researchers in Eastern Middle Sweden have 
also favoured the hypothesis that Stone Age sites were 
shore-bound (Löfstrand, 1974; Österholm, 1989), but 
there is less evidence relating Mesolithic sites to the shore, 
than there is for Neolithic sites. Welinder emphasizes 
that it cannot be taken for granted that all Mesolithic 
sites were situated by the shore. Proof has to be sought 
for each site individually (Welinder, 1977a:7).

Accumulations of refuse with the same chemical 
composition of trace elements as in the shell middens 
are known in several parts of the world (B. Arrhenius, 
1983:26). Refuse layers of this kind have been found at 
early settlements along the coasts of Sweden and beside 
the river beds and on lake shores in Norrland (Broad-
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bent, 1979; B. Arrhenius et al., 1981; Halén, 1994). 
Investigations at Lundfors in Västerbotten allow the 
shore level contemporary with the settlement to be es
timated to have been about a metre below the concen
trations of artefacts (Broadbent, 1978b:23).

Starting out from the assumption that the settlers 
preferred a shore-bound location, the approximate du
ration of settlement has sometimes been estimated by ref
erence to the course of shore displacement and the to
pography. The faster the land uplift was, the shorter the 
duration of settlement must have been relative to alti
tude. This has been demonstrated in a flat coastal area in 
Västerbotten (Broadbent, 1978b).

Shore line chronologies have also been constructed 
on the assumption that the shore displacement is well 
known and well dated and that the sites lay close to the 
shore. Ancient shorelines have been used for a long time 
in Scandinavian archaeological work for the preliminary 
dating of settlement remains. Shore line dating in fact 
represents a terminus post quern situation, i.e. it provides 
the earliest possible date of the site. This may be based 
either on a calculation of the altitude above present sea 
level (e.g. Äyräpää, 1930) or on the use of distance dia
grams involving time-gradient curves (e.g. Siiriäinen, 
1969; 1974; Nunez, 1978; Österholm, 1989; K.C. Lind
qvist, 1994) or of local radiocarbon-dated shore displace
ment models (e.g. Segerberg, 1979; 1995; E. Olsson & 
Åkerlund, 1987b; Wigren, 1987; Matiskainen, 1989).

Uncertainties exist regarding the shore line chronol
ogy, however. Within the discipline of geology, shore 
displacement curves are regarded as tentative models, 
the validity of which should be tested. Their prelimi
nary nature is easily overlooked by archeologists, and 
ideas have often been accepted as facts. It is difficult 
within archaeology to decide at what altitude above the 
contemporary shore settlement took place.

There is a long tradition in Sweden of coordinating 
geological and archaeological data to produce a more 
reliable shore displacement model. Studies of shore dis
placement as such belong to the province of geologists, 
of course, but evidence could also be obtained from ar
chaeological excavations. We have become increasingly 
aware of the risk of a circular argument at this point and 
of the need for an independent chronological foundation.

Theoretically, settlements can be assumed to be es
tablished right down to the littoral zone, but this is doubt
ful as a general principle. Beaches usually lie to some 
extent in an exposed position, and local factors such as 
the predominant wind direction, exposure, shore gradi
ent and beach material must have influenced the people 
when choosing where to spend their time. The direction 
of their activities is also of decisive importance. Instead 
of assuming as a general principle that all the sites were 
directly shore-bound, I would suggest that most of the 
sites in the coastal district were located “close” to the 
shore, but that the character of the activity decided the

distance from it.
Possible reasons for artefacts being deposited at the 

edge of the shore might be the substantial work of slaugh
tering seals, etc., preparing the train oil from their blub
ber, gutting fish, storing fish or maybe certain ritual ac
tivities. It has been shown by ethnographers, that the 
world view of fishermen often involves many ideas con
nected to the border between land and sea, which was 
also a border between the male and female working 
spheres (Löfgren, 1981). The reasons why artefacts are 
deposited at the edge of the shore, of course, may differ 
from one period or region to another.

The methods employed for elucidating the sea level 
at a site comprise detailed stratigraphical analyses and 
phosphate analyses (cf. Chapter 5.1.2).

Time
Time is central to all archaeology, and there are both 
relative and absolute dating methods available to set the 
traces of the past in their place. Much attention has been 
paid lately to the fact that time is not simply a neutral 
device with which to analyse the past, but that there are 
different ways to conceptualize time (Shanks & Tilley, 
1987; 1992; Vinsrygg, 1988; Welinder, 1992b). Shanks 
& Tilley note, that by concentrating on the time of the 
past we have forgotten the time of archaeology, and 
emphasize that when doing archaeology we cannot es
cape the present in the sense, that interpretations of the 
past are affected by present interests (Shanks & Tilley, 
1992:7ff). Such reminders have promoted a better un
derstanding of the variation in archaeological interpre
tations. Yet another aspect that attracted the attention 
of Welinder is the differentiation between scientific time 
and human time. Where “scientific time is used in organ
izing the archaeological records”, “human time is used 
in interpreting the same record” (Welinder, 1992b:21).

Since the aim here is to compare the archaeological 
and geological records concerning the location of the 
sites in relation to shore displacement, scientific time 
was measured in the explanatory part of the work. The 
chronological framework is based on that provided by 
radiocarbon dating, the ages of events connected with 
shore displacement in the Nordic countries being ex
pressed in conventional radiocarbon years Before Present 
(BP). When radiocarbon ages obtained for archaeological 
material are to be related to shore displacement chro
nology they should therefore not be calibrated - or else 
both should be calibrated. Following the recommenda
tions of Kankainen (1992:7) and others, all dates are 
therefore quoted here in conv. 14C years BP. The ages of 
this kind corresponding to dendrochronologically cali
brated ages, cultural units, climatic chronozones and the 
stages of the Baltic used in the following chapters are 
presented in Fig. 1:8.

Conversely, the second aim, to understand changes



28 Human Responses to Shore Displacement

in human land use, was inspired by the different time 
levels used by the Annales school: short-term, medium- 
term and long-term duration respectively (cf Bintliff, 
1991). The material remains can be considered from 
these time perspectives, since they partly represent re
mains from individual events and partly the experiences 
of several generations, while in addition they are a part 
of the general history of their area. A conceptual model 
is presented which tries to show that knowledge about 
different events may also be associated with different 
spatial levels (Fig. 1:11; cf. Chapter 6).

Change
The past is most often described in a diachronic frame
work, as a sequence of events. The irreversibility of his
tory has dominated our notions of human origins since 
the last century, and our views of the past have been 
much influenced by evolutionary theory, which empha
sizes a development from the simple to the complex. 
The word evolution is sometimes used by archaeologists 
as a synonym for change, rather than to denote a partic
ular theoretical position, and thus it is important to pay 
attention to the difference between using value concepts 
such as evolution/development/progress and more neutral 
concepts such as course of events/change, which repre
sent different diacronic perspectives. Our past history 
has often been regarded as a course of progress (Sklair, 
1970). A stable farmer’s life has been viewed as “more 
productive, more reliable and providing richer sources 
of food” (J.G.D. Clark, 1980:67) than a hunter-gather

er’s life and it has been thought of as a more attractive 
lifestyle. Archaeologists have regarded it as natural to 
strive for such an improvement and have assumed that 
the Mesolithic hunter-gatherers would have readily adop
ted the technology, social patterns and lifestyle of farm
ers [e.g. J. Alexander, 1977; Hyenstrand, 1987). Another 
attitude is expressed by H. Knutsson, who argues that 
the different burial traditions of the contemporary Neo
lithic cultures express two distinct life styles, in which 
the behaviour associated with the Pitted Ware culture 
resembles the Mesolithic order and that of the Battle 
Axe culture represents a stratified community with a 
ritualized form of behaviour. She then goes on to argue, 
that we cannot suppose that the changes from the Pal
aeolithic to the Neolithic marked a rectilinear process 
of development (H. Knutsson, 1995:198). I would ar
gue that changes are taking place constantly but do not 
automatically imply progress, so that I prefer to speak 
of a course of change.

The traditional division of archaeology into techno
logical stages marked by the use of stone, bronze and 
iron, or economic stages involving hunting-gathering, 
agricultural and urban means of livelihood provided ev
idence of continuous progress (Childe, 1936:35), al
though the occurrence of phases of technical decline 
gradually had to be admitted (Childe, 1944:109) the 
notion of a stadial was adopted to cope with this (Chil
de, 1951; Bintliff, 1984).

According to Habermas (1979), social developments 
take place by leaps. Historical accounts often describe 
change as a shift from one steady state to another, but

Fig. 1:11 Temporaland 
spatial dispersion of events and 
archaeological data.
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the course of events should be seen in terms of motion, 
even though this is more easily said than done. A succes
sion of tableaux does not reveal a process and can mask 
the gradual nature of change. An impression of changes 
taking place by leaps and bounds can be a consequence 
of the use of excessively blunt methods (Fig. 1:4). It is 
also reasonable to assume that changes in ideas and in
novations pursue different courses. In any case, it is dif
ficult to derive interpretations of a whole society struc
ture from occasional material remains.

The stage concept has no analogue in scientific evo
lutionary theory and has been criticised by evolutionary 
biologists (R.D. Alexander, 1975:95). Geologists regard 
the world as being in constant motion, always the same 
in substance but changing little by little. A cyclic notion 
of time has predominated in this respect (Iversen, 1958; 
S.Th. Andersen, 1966; Aaby, 1976; Gould, 1988). It has 
been shown that climatic processes affect the hydrolog
ical cycle, and sea-level changes have consequently also 
been described as a cyclic (e.g. Louwe Kooijmans, 1980; 
Tanner, 1993) or stepwise process (e.g. Miller, 1982a). 
Besides these long term fluctuations, there are also sea
sonal fluctuations and the system of tides to consider.

Processes that display cyclic features have also been 
described within archaeology. The growth of large coastal 
settlement complexes, for example, has been described 
as an uneven process. Broadbent describes marked peaks 
in the settlement of Norrland in the Neolithic period 
and early Bronze Age and suggests that this cyclicity may 
be related to climate or changes in salinity (Broadbent, 
1981:173). Kristiansen finds a regularity in the manner 
in which two dominant forms of organisation, the agrar
ian village community and the pastoral warrior society, 
succeed each other, and describes a form of cyclic dy
namics in land use during the Bronze Age (Kristiansen, 
1991a). Among the comments on “ups and downs” in 
material culture Madsen maintains that vitality in mate
rial remains is an expression of stress in a society (Mad
sen, 1982).

I find it difficult to regard changes in human history 
as general and universal as that would imply that the 
reality behind them was uniform and passed through 
parallell sets of changes. Such a framework excludes dif
ference, i.e. it may well be assumed that what is suitable 
in one place may be unsuitable in another. Furthermore, 
any belief in the ability of the individual to influence his 
own existence must cast doubt upon such stereotyped 
schemes of development. According to Giddens (1984: 
236), human history does not have an evolutionary shape 
and there is no reason to consider it as a history of world 
growth. I agree with D.H. Thomas (1983:17) that we 
must supplement the general approaches to explanation 
with solid, empirical case studies of change. This relation
ship of case studies to general understanding is also re
flected upon by Ulien (1994).

The Ystad project is one example of a case study fo

cused on long-term changes. In the light of its general 
hypothesis that the agrarian landscape is characterized 
by alternating phases of expansion and regression (B. Berg
lund, 1991) it was important to test these phases against 
archaeological evidence of settlement change. As expan
sion could be noted in two dimensions: in time and/or 
in space, the research design came to involve both “time- 
vertical” and “time-horizontal” studies (B. Berglund, 
1992:27; Stjernquist in L. Larsson et al, 1992:13). It is 
in a way unfortunate that the palaeoecological studies 
were regarded as time-vertical and the archaeological 
studies as time-horizontal, as this must have made com
parisons more difficult. One aspect of the project, how
ever, involved the performing of time-vertical studies of 
house-building traditions alongside landscape changes 
within a limited area (Tesch, 1993), and this probably 
provided better possibilities for comparing changes in 
settlement with changes in the landscape. According to 
Tesch (1993), the development of houses was charac
terised by continuous change, there being no clear link 
between expansion and stability, so that the unstable 
phases, the times of change, mostly came before the 
expansion phases or at the very beginning of them.

The aim here is to study long-term changes in a 
number of areas, adopting a consistent approach in or
der to try to elucidate features of difference. I have cho
sen subregions that contain, each one after its own fash
ion, a characteristic terrain with steep or flat landscape 
profiles (cf. Chapter 3).

Comment
Although I have assumed that evidence of continuous 
change can be found in the tangible archaeological record, 
intangibles may also be important to an understanding 
of change. The nature of the observations to be put for
ward here demands that inferences be made from the 
relationships between elements. Since the focus will be 
on the locations of activities, I have regarded artefact types 
as inappropriate units and cultures as constructs that are 
too wide in their application, whereas aspects of culture 
such as technological change or change in settlement 
pattern are more practicable units. I have chosen the 
latter. The link between changes observed in the spatial 
distribution of sites and processes of change in activities 
must be considered. Change implies time, but synchronic 
variability must be assigned a place as well. Examples of 
synchronic differentiation may concern the different tra
ditions existing in different regions, or different func
tional areas or social units existing within one settlement 
system. One can assume that changes and synchronous 
variation in settlement pattern may be conditioned by 
differing circumstances. To understand changes with time 
and the breadth of the variation concerned I have tried 
to regard the remains distributed between different tem
poral and spatial levels.



2
THE STONE AGE IN EASTERN MIDDLE SWEDEN

It has recently become evident that many Europe
an archaeologists have no knowledge at all of Stone 
Age habitation in Eastern Middle Sweden. Maimer 
(1991b:286) notes, for instance, that “western ar
chaeologists often display an astonishing ignorance 
of the archaeological literature outside the English- 
speaking world” and regrets their insufficient knowl
edge of foreign languages. In this case, however, a 
number of papers have been published in English 
in recent times, especially by Welinder. Another 
reason why the Stone Age in this region is little 
known in the rest of Europe is that research work 
has not been particularly extensive. It has been car
ried out mostly by one person at a time for much 
of this century and it has not been pursued contin
uously. Motives for taking an interest in the region, 
in addition to the gaining of a knowledge of its his
tory, concern its marginal position in relation to the 
continent of Europe, which means that it offers clear 
possibilities of studying the interactions between 
hunter-gatherers and agriculturalists [e.g. Broadbent, 
1978a; Welinder, 1978; Hyenstrand, 1987). It has 
also been considered possible that the interaction 
between a society and its environment may be more 
clearly expressed in marginal areas (Hulthén & 
Welinder, 1981:7). To these may be added the fact 
that it is possible in this region to study the com
plete course of colonization from the Boreal on
wards as all of the prehistoric landscapes can be 
found above the present shore-line, which is not 
the case in the southern Baltic region. To illustrate 
the characteristics of Eastern Middle Sweden, I will 
first outline the regional evidence in relation to sur
rounding regions.
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Fig. 2:1a Location map of northern Europe with the provinces of 
Sweden. Drawing by D. Hammar, UV.

2.1. Definition of the region

Eastern Middle Sweden is taken here to include the prov
inces of Gästrikland, Uppland, Västmanland, Närke, 
Södermanland and Östergötland. The region is not situ
ated geographically in the middle of Sweden as is im
plied by the name, but represents the provinces surround
ing the capital (Figs 1:1b and 2:1a).

Many Stone Age studies in Sweden have been car
ried out for individual provinces [e.g. those initiated by

Knut Stjerna, see Nerman, 1965), but the cultural de
velopment of eastern Sweden was also described as a 
unit as early as the beginning of the 20th century [e.g. O. 
Almgren, 1914; Ekholm, 1927). The concept of Eastern 
Middle Sweden was later used in outlines by S. Florin 
(1944; 1948), Bagge (1951), Welinder (1973a; 1977a), 
S. Nielsen (1979), Wyszomirska (1984) and others. The 
archaeological remains from the Stone Age are domi
nated by pecked axes made of local rock, quartz tech
nology and Pitted Ware pottery. Eastern Middle Sweden
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14,16,17, 18

Fig. 2:1b Mesolithic sites and districts mentioned in the text:
I ■ Garaselet (Vb), 2. Lundfors (Vb), 3. Botsmark (Vb),
4. Ockern (Jä), 5. Lafssjön (Ån), 6. Vittersjö (Gä), 7. Tisjön 
(Da), 8. Leksand (Da), 9. Dalkarlstorp (Vsm), 10. Flaxen 
(Vsm), 11. Vallby (Nä), 12. Stadsskogen (Sö), 13. Kalkbergs
torp (Sö), 14. Eklundshov (Sö), 15, Jordbro (Sö), 16. Sjövreten 
(Sö), 17. Smällan (Sö), 18. Kyrktorp (Sö), 19. Söderbytorp 
(Sö), 20. Skävi (Nä), 21. Dammstugan (Sö), 22. Leverstad 
(Gg), 23. Högby (Ög), 24. Homborgasjön (Vg), 25. Östad 
(Vg), 26. Tjust (Sm), 27. Bua Västergård (Vg), 28. Anders- 
torp (Sm), 29. Stora Karlsö (Go), 30. Tingby (Sm), 31. Alby 
(Öl), 32. Ageröd (Sk), 33. Hagestad (Sk).
Drawing by D. Hammar.

'18,19,20

Fig. 2:1c Neolithic sites mentioned in the text:
1. Håcksta (Hs), 2. Rösta (Hs), 3. Hedningahällan (Hs),
4. Fräkenrönningen (Gä), 5. Torslunda (Up), 6. Korsnäset 
(Da), 7. Sotmyra (Up), 8. Vadbron (Up), 9. Anneberg (Up), 
10. Äloppe (Up); 11. Fågelbacken (Vsm), 12. Annelund (Up), 
13. Körartorpet (Nä), 14. Återvall (Up), 15. Malmahed (Sö), 

16. Kvedesta (Sö), 17. Pärlängsberget (Sö), 18. Korsnäs (Sö), 
19. Smällan (Sö), 20. Kyrktorp (Sö), 21. Frotorp (Nä),
22. Mogetorp (Sö), 23. Östra Vrå (Sö), 24. Nynäshamn (Sö), 
25. Fänsåker (Sö), 26. Överåda (Sö), 27. Rogsta Hage (Sö), 
28. Nyköping (Sö), 29. Åby (Ög), 30. Säter (Ög),
31. Fagervik (Ög), 32. Sjöbol, Lyse (Bo), 33. Svälinge (Ög), 
34. Alvastra (Ög), 35. Köpingsvik (Öl), 36. Nymölla (Sk). 
Drawing by D. Hammar.
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Mountains and premontane

Plains with residual hills

Undulating hilly terrain

Fissure valley terrain

Plains

Fig. 2:2 Swedish landforms, simplified after Elg (l 990:11).

seems to possess specific features in terms of its 
cultural history.

The area constituted a changing archipelago 
throughout the Stone Age, and in some respect 
we can therefore speak of a homogeneous re
gion [cf. Fig. 1:7; Chapter 1.5). One character
istic of this region is that the amount of living 
space available increased as time passed, while 
in eastern Denmark, for example, it decreased 
dramatically in the early Atlantic [e.g. C. Chris
tensen, 1993). This makes it possible to study 
human responses related to increases and 
decreases in land area respectively (Åkerlund,
1995). The region varies in topographical char
acteristics, however, and in this respect it is not 
homogeneous. It is partly an upland and cliff 
coast and partly a low-lying, flat coast (Figs 2:2 
and 2:3).

A lot of work has been done in Scandinavi
an archaeology to describe settlement patterns 
in relation to mapped resources (cf. Widgren,
1985), whereas considerably less attention has 
been paid to achieving a cognitive understand
ing of the landscape. Settlement patterns prob
ably also reflect the symbolic structuring of 
the landscape (Engelstad, 1991). What data are 
available for studying what was meaningful in 
the landscape?

It is not obvious which physical units or ex
periences give us our feeling of being at home 
and of identification, for it cannot be taken for 
granted even in apparently "natural” regions. I 
will consider the spatial distribution of Stone 
Age sites at different territorial levels and then 
reflect upon how the landscape was used and 
what importance it may have had for the re
gional and local identity respectively (Ek, 1994; 
Salomonsson, 1994; Widgren, 1994; Österberg,
1994; Fig. 1:11).

A regional survey easily becomes general in 
character and does not allow for variation in local fea
tures, in spite of the evident fact that local matters will 
have had an impact on human behaviour and can be 
traced in the archaeological remains. To illustrate local 
variations and changes in the settlement pattern, a com
parison is made here between the evidence from a cou
ple of subregions within Eastern Middle Sweden (Fig. 
1:1b; Chapters 3.1 and 3.2), as this allows one to con
trol the variables and avoid entering upon explanations 
of too limited validity. The subregions should preferably 
satisfy the requirements of an interesting terrain, good 
palaeo-ecological data and an acceptable record of dwell
ing sites with modern, informative excavations of a 
number of them. Since I had personal experiences of 
Södertörn, it was natural to proceed from there. This 
broken fissure valley landscape provides particularly good

opportunities for studying shore displacement (Miller, 
in press) and many palaeoecological studies have been 
concentrated in the area. The original idea was to choose 
several subregions which were as geographically alike as 
possible, and in this sense the larger-scale fissure valley 
landscape of Kolmården was regarded as a suitable sub- 
region for comparison purposes. Plains and fissure val
ley landscapes are the dominant landscape forms (Fig. 
2:2). Since it was also decided to compare subregions 
that were different from each other, some plains were 
included as well. I have been working mostly with the 
steep upland of Kolmården and the low-lying, flat area 
of Vikbolandet, but a small comparison has also been 
carried out with the flat area of Uppland, the more un
dulating Gästrikland, the broken terrain of Åland and 
the flat island of Gotland.
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Figs 2:3 General mews of a. 
the open plains of Uppland, a 
cultural landscape completely 
dominated by human activities, 
and b. the fissure valley 
landscape of Södertöm in the 
neighbourhood of Tyresö. Aerial 
photographs by J. Norrman, 
CBNA.

A number of informative Mesolithic and Neolithic 
sites in Södertörn have been investigated since the 1970s 
(Welinder, 1973a; 1977a; E. Olsson & Åkerlund, 1987a; 
1987b; Ekman, 1994; E. Olsson et al., 1994; Runesson, 
1994; Åkerlund et ai., in press, a), but modern investi
gations of Stone Age sites in Kolmården and at Vikbolan
det are to a great extent lacking. Apart from a few pre
paratory archaeological investigations, only a few exca
vations have been carried out in Kolmården (M. Lars
son, 1995a; 1995c), while a number of Early and Mid
dle Neolithic sites have been excavated in the area of 
Bälinge mossar in Uppland (Segerberg, 1979; 1985; 
1986). I had planned to make a more extensive com
parison with the latter, but this proved to be complicat- 
ed, since the final analysis had unfortunately not yet been 
Published by the time of writing this. A preliminary com
parison can be made, however, as is also the case with 
conditions in Gästrikland, where some Mesolithic and 
Middle Neolithic sites have been investigated recently 
and the settlement pattern deduced (Hallgren, 1993; N.

Björck, pers.comm.), and on Åland, from the investi
gations of Martinsson (1985), Nunez (1986a) and Storå 
(1990) and Gotland, chiefly from the investigations of 
Österholm (1989).

Conditions are different in the subregions chosen and 
it is impossible to make detailed comparisons at present. 
Thus I have chosen to make rough groupings so as not 
to exceed the possibilities afforded by the present evi
dence. The suggestions made are preliminary ones and 
are intended as guidelines in a continuously advancing 
research process.

2.2. Regional environmental evidence

The topography of the coastal region is different north 
and south of Stockholm. North of Lake Mälaren there 
are open plains with thick soil deposits, while to the 
south there is a broken topography with narrow, deep 
fissure valleys and large bedrock massifs (Figs 2:3a
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and 2:3b). The soil deposits are of glacial, glacifluvial, 
marine and lacustrine origin. All the land below the high
est shore-line has been washed by wave action at some 
time, on account of land uplift, but there are not always 
any marked traces of prehistoric beaches, since the waves 
have subsequently moved the sediments away from the 
higher parts of the landscape.

The ice withdrew from the region around 10,000 
14C years BP (S. Björck et ai, 1987; Brunnberg, 1995), 
upon which the sea reached its highest level, 154 me
tres above present sea level (m a.s.l.), in the neighbour
hood of Norrköping (Persson & Svantesson, 1972). Af
ter deglaciation land uplift started. Water levels in the 
isolated Baltic basin were high due to glacial ablation, 
and shore displacement was mainly regressive, but this 
trend was interrupted when the water level began to 
rise faster than local rate of uplift, resulting in transgres
sive phases of the Ancylus Lake c. 9500-9200 14C years 
BP (S. Björck, 1995).

Sea level changes are related to the climate, a declin
ing sea level being indicative of a cold, dry climate and a 
rising sea level of a warm, humid climate (Fairbridge, 
1962). The mean temperature changes during the Holo
cene (e.g. Mörner & Wallin, 1977; Moe, 1994) give a 
temperature curve that shows a good correlation with 
sea level changes.

A warm climatic phase is indicated by the rise in ocean 
levels and the opening of the Straits of Denmark c. 8000 
14C years BP (C. Christensen, 1993). The subsequent 
Litorina Sea stage, c. 8000-3500 14C years BP, is consid
ered to mark a climatic optimum with intensive interac
tion between eustatic and isostatic movements. Trans
gressive phases of the Litorina Sea have been recorded 
at c. 7000 14C years BP (LI and L2), c. 5000-4500 14C 
years BP (L3) and c. 3400 14C years BP (L4)(S. Florin, 
1944; M.-B. Florin, 1957; Miller & Robertsson, 1981; 
Brunnberg et ai, 1985; Risberg 1991; Risberg et al., 1991 
and Appendix 2:Fig. 3). A climatic deterioration coinci
dent with a rapid land uplift has been detected during 
the Bronze Age, c. 3000 ,4C years BP, when the rate of 
shore displacement is estimated to have been c. 2 m per 
century in the neighbourhood of Stockholm (Miller, 
1982b:177).

It has been argued that shore displacement is not 
caused only by isostatic and eustatic factors (Gudelis & 
Königsson, 1979:277), but that tectonic movements in 
the earth crust are also implicated (Mörner, 1977; 
N.-O. Svensson, 1994). Likewise, shore displacement has 
not only influenced the history of the Baltic basin, but 
also of the lakes (G. Lundqvist, 1923). Many lake basins 
originated through isolation of the arms of the Baltic. 
The basic changes in the coastal region of Eastern Mid
dle Sweden from the Mesolithic onwards have been a 
continuous transformation of coastal environments 
to inland ones (Fig. 1:7). Although these changes sel
dom reached catastrophic proportions, they were rapid

enough at times to be detected within human life spans.
The transformation of the land caused changes in the 

resource structure. The first traces of man in the area 
were in the archipelago of a freshwater lake. Around 
8000 14C years BP the salt water ingressien started and 
the Baltic became a gulf of the sea. Diatom and mollusc 
data indicate that the water during the whole Stone Age 
from then onwards was more saline than at present. In 
connection with the transgressions, nutrients dissolved 
in the Litorina sea and together with the increased salin
ity, this is regarded as having created good conditions 
for plankton, fish and water mammals.

One effect of the constant emergence of new land is 
a renewal of the vegetation, which colonizes the land as 
the sea recedes. The general sequence of species pro
ceeds from reeds and rushes to sedges, then other grass
es and herbaceous plants and as time went on forests 
dominated by Pinus and Betula. Characteristic of the early 
Boreal are increases in Corylus and Alnus, which colo
nized the shores, while more shade-tolerant species such 
as Ulmus, Quercus, Fraxinus and Tiliä increased during 
the late Boreal. In the Atlantic, Pinus was still dominant 
in the archipelago that formed the eastern part of the 
region, while broadleaved trees were more widespread 
on the mainland in the western part. The Ulmus decline 
is recorded in the early Subboreal, but it is not well de
fined in the coastal district (M.-B. Florin, 1977; S. Karls
son, in press).

There were probably no large strains of land mam
mals in the archipelago in the Early Mesolithic. There 
are no finds of reindeer, but it is likely that elk may have 
appeared on the islands occasionally. The forests of the 
larger land areas probably supported species such as elk, 
red deer, roe deer, bear and wild boar from the Boreal/ 
Early Mesolithic onwards (Lepiksaar, 1986). Grey seal 
remains dating from c. 8000 14C years BP have been found 
at Eklundshov in Södertörn (P.G.P. Ericson & Sten, in 
press), and also in the Stora Förvar cave at Stora Karlsö, 
west of Gotland, where Ringed seal and salmon bones 
have also been recovered. It has been suggested that the 
seals entered the Baltic basin via the Närke strait in Cen
tral Sweden during the Yoldia Sea stage (K.C. Lindqvist 
& Possnert, in press). The importance of fish has been 
emphasized more and more in its capacity as a stable, 
safe source of nutrition (Gräslund, 1978; K.C. Lindqvist, 
1988; P.G.P. Ericson, 1989). Since nutritive conditions 
were particularly good in the Litorina Sea, the availabil
ity of fish must have been particularly high in Atlantic/ 
Middle and Late Mesolithic and Subboreal/Neolithic 
times. Harp seals were particularly numerous in late 
Atlantic and early Subboreal times, and other fish-eat
ing species such as smaller toothed whales, tunny-fish, 
gannets and garfowl also increased during that period 
(Lepiksaar, 1986; P.G.P. Ericson, 1989). We must also 
remember that the freshwater lakes will have been rich 
in fish.
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The increase in the productivity of the lake basins 
immediately after their isolation and transition to fresh
water conditions will probably have attracted a great 
number of birds (Linnman, 1983), and this will proba
bly have also meant that the freshwater lakes along the 
coast were attractive to man.

Land uplift also has implications of a more indirect 
nature connected with the changing hydrological con
ditions. The ground surface will have dried out, the wet
lands drained and the forest deteriorated at higher alti
tudes as the water level sank. The drying-up of stretches 
of rapids must have brought salmon-fishing to an end in 
some places.

2.3. Regional archaeological evidence

The list of Stone Age sites in Eastern Middle Sweden is 
incompletely known (Hyenstrand, 1984:45), and many 
sites are found only in connection with development of 
the land, so that archaeologists are then expected to be 
able to estimate the value of a site and its hidden re
mains before investigation (Åkerlund, 1988). In 1990- 
1992 alone there were 100 newly discovered sites from 
different periods identified during special investigations 
prior to development in the district covered by UV- 
Stockholm (Sjösvärd, 1993). Personally, I do not know 
of any Stone Age site that has been regarded as valuable 
enough to prevent development in a situation of that 
kind once the statutory requirement for a preliminary 
investigation has been fulfilled. Thus the sites are being 
eradicated one by one. As a rule only a small part of the 
dwelling area is excavated and no Stone Age site has 
been explored in its entirety. The large number of ap
parently identical settlement remains has probably giv
en rise to the notion that they are interchangeable and 
that some can be overlooked. During the last couple of 
years it has become more obvious that the contents of 
the sites vary greatly, and it now is necessary to discuss 
from both an archaeological and a cultural heritage man
agement point of view how to form an opinion of the 
value of an individual site (cfWeiler, 1993).

Å short history of research characteristics
The early investigations carried out in eastern Sweden 
dealt with the relationship between sea levels and iso
lated finds of stone axes (De Geer, 1896; Hollender, 
190]; Salin, 1905; Ekholm, 1913). In addition to a doc
umentation of stray finds, field surveys and limited ex
cavations were carried out, particularly of Pitted Ware 
culture sites. Most often only test pits were dug [e.g. 
O- Almgren, 1906a; Engström & Thomasson, 1932a; 
1932b), but there were also some more penetrating 
investigations (Frödin, 1910; Ekholm, 1929; Schnell, 
1930).The areas excavated, however, were quite small, 
and no pre-pottery sites were excavated until M.-B. and

S. Florin began their geological and archaeological in
vestigations in Södermanland in the 1930s and 1940s 
(S. Florin, 1948; 1961). Since that time no extensive 
investigations had been performed in the region until 
the 1970s, when Welinder carried out a regional analysis 
of the Stone Age in Eastern Middle Sweden founded for 
the most part on his own investigations (Welinder, 1973a; 
1977a). The basis of his outline was not comprehensive, 
but his model of transformations in the settlement pat
tern provided a good starting point, e.g. for the extensive 
excavations caused by land development in more recent 
decades.

A short outline of settlement location 
There are Stone Age sites at various altitudes in the land
scape, and it has been assumed that the sites were locat
ed close to the seashore and successively moved down
wards in the landscape as the land rose. On account of 
topographical differences within the region, parts of 
Gästrikland, Västmanland, Närke, Södermanland and 
Östergötland consisting of high ground could be colo
nized before Uppland emerged. Information available 
in 1990, for instance, shows that the Stone Age sites in 
Gästrikland were situated at altitudes between 125 and 
35 m a.s.l. (Hallgren, 1993), those in the area of Bälinge 
mossar in Uppland between 50 and just over 30 m a.s.l. 
(Segerberg, 1979), those in Södertörn between 60 and 
25 m a.s.l. (Åkerlund, in press) and those in Kolmården 
between 60 and 25 m a.s.l. (P. Olsen, 1965; Ornell, 
1981).

2.3.1. The Mesolithic
Even though it was possible for people to live in the 
coastal district of Eastern Middle Sweden before that 
date, we still have no dated dwelling sites older than c. 
8000 14C years BP (Åkerlund et al, in press, a), although 
three core axes and a flake axe of helleflint found at a 
site in the province of Närke are thought to be older 
than this (Welinder, 1994). Characteristic of the Meso
lithic material from the region are axes made of local 
stone, particularly the “pecked axes”, and sites rich 
in quartz debitage, with some hearths and fire-cracked 
stone (Welinder, 1977a:2-3). The artefact assemblage 
has sometimes been referred to as the Pecked Axe cul
ture (Maimer, 1969:100).

The pecked axes frequently occur as stray finds and 
have been found scattered over excavated dwelling sites 
in great numbers (e.g. P. Gustafsson et al., in press, a). 
They have sometimes been interpreted as ritually de
posited. In the light of an example at Sjövreten in Sö
dermanland where two pecked axes, intact and hardly 
damaged at the edges, were found quite close to each 
other, Welinder suggested that these could have been 
intentionally deposited in hoards and distributed later 
(Welinder, 1977a:53).
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“Pecked axes” are chipped, pecked and polished, and 
may be divided into types according to their surface treat
ment and cross-section (Ekholm, 1915). Several later 
attempts have also been made to create typologies of 
these axes (Hermansson & Hermansson, 1970; Welinder, 
1973a: 18, 1977a:27, 49-53; Amréus, 1991; E. Kars et 
al., 1992; E. Kars & H. Kars, in press). Current excava
tions have unearthed many axes in radiometrically dat
ed contexts that support the validity of the Ekholm di
vision. An older phase of pecked axes with a polished 
edge and a round to oval cross-section (from at least 
8000 BP) and a younger phase with more polished axes 
and rectangular cross-section (after 6500 BP) have been 
suggested (Lindgren & Nordqvist, in press). Pecked axes 
also occur in contexts characterised by the Neolithic Pit
ted Ware culture (Welinder, 1973a: 17; E. Kars & H. Kars, 
in press; E. Olsson & Edenmo, in press).

Pecked axes are regarded as a coastal phenomenon, 
and occur less commonly inland (O. Lidén, 1938:132; 
Gurstad-Nilsson, 1992:23; Fig. 2:4). The territory with
in which they predominate coincides with that which 
constituted an archipelago during the Mesolithic and 
much of the Neolithic, and it has sometimes been sug
gested that they were used for clubbing seals (S. Florin 
in I. Nilsson, 1976a:7). Pecked axes also occur in Norr
land, where they are less frequent and have been inter
preted as imports from Eastern Middle Sweden (Lind-

Fig. 2:4 Finds of pecked axes are concentrated in the Stone Age 
coastal areas of Eastern Middle Sweden as seen in this map, 
redrawn from Forsberg &ć L. Larsson (1994.L14).

holm & Runesson, 1990), and on Gotland (Isedal, 1985) 
and at Pitted Ware culture sites on Åland, but not in 
Finland or in the countries east of the Baltic other than 
very occasionally (Meinander, 1957:187). Other axes 
made of local rock are, however, known in Finland from 
9000 BP (Matiskainen, 1989:389).

The sites rich in quartz in the coastal district of East
ern Middle Sweden differ from the flint-dominated sites 
of western and southern Sweden not just in the raw 
material used but also in terms of technology. Little is 
known so far of the technological history of Eastern 
Middle Sweden, but a picture is gradually developing 
(Welinder, 1977a; Callahan, 1987:60; Callahan et al., 
1992; K. Knutsson & Lindgren, in press; Lindgren, 1994). 
The lithic industry was based on simple chipped stone 
tools with a variable reduction strategy. It has been sug
gested in one pilot study that the reduction system com
prised an initial stage with a freehand platform method, 
sometimes an intermediate stage with anvil percussion 
and a concluding stage with bipolar reduction, and that 
it was employed both in the Mesolithic and in the Neo
lithic (Callahan, 1987). Unfortunately the study was 
based on mixed site assemblages with both Mesolithic 
and Neolithic elements, and the results are therefore not 
reliable. A subsequent work produced indications of some 
differences between the reduction methods represent
ed at Mesolithic and Neolithic sites at least in Södertörn, 
where the bipolar method is associated with the oldest 
Mesolithic contexts and the platform method is more 
conspicuous in the Neolithic (K. Knutsson & Lindgren, 
in press; Callahan et al., 1992).

The present state of knowledge comprises the theo
ry, presented by Welinder, of a Flint Group and a Quartz 
Group in Eastern Middle Sweden during the Mesolithic 
(Welinder, 1977a). The distinction between the groups 
is based on the frequencies of rock types between the 
sites, where sites classified into the Quartz Group con
tain less than 3.1% flint. The differences between the 
groups are not solely defined on the basis of the choice 
of raw material, however, but also by a difference in the 
techniques used, for example. According to Welinder 
(1977a:33-34), microblade chipping took place at the 
sites of the Flint Group, and he establishes, that microb
lades, handle cores and keeled scrapers were found in 
the region (Welinder, 1977a:57). The current excava
tions in the coastal districts have revealed microblades 
but no handle cores or keeled scrapers.

Statistics on the rocks found at some excavated Mid
dle Mesolithic sites in the coastal district are given in 
Table 2:1. The results show that flint was not worked 
locally to any great extent (E. Olsson & Åkerlund, 
1987a:19; E. Kars & E. Olsson, in press). An alternative 
interpretation is that microblades reached the coastal 
district in the shape of completed flint-edged bone- 
points. Lindgren (1996) draws attention to the fact that 
the microblades found in the region have appeared in
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small concentrations, which indicates that they repre
sent occasional composite tools. Irrespective of the form 
in which flint was introduced, it shows that contacts were 
maintained with southern and/or western Sweden.

It is clear from Table 2:1, that the flint element is 
highly restricted at the recently excavated Mesolithic sites 
in the coastal district of Eastern Middle Sweden. The 
Sjövreten site, excavated by Welinder, revealed a higher 
frequency of flint than those excavated later, and also a 
fragmented handle core. Possibly the only site from 
Södertörn included in the previous investigation, is an 
extreme case and not representative of the coastal dis
trict as a whole. Welinder also distinguished differences 
within sites based on the frequencies of rock types, and 
interpreted four sites as contains remains from visits by 
both Quartz and Flint Groups. On the other hand, it 
would seem a strange coincidence that as many as four

Table 2:1 Raw materials at some Mesolithic sites at 
Södertörn.

Eklundshov (RAM 254 in the parish of Botkyrka) 
(c. 8000 BP-) (P. Gustafsson et al., in press, a)

Material Number Weight in g % number % weight

Quartz 53,387 170,959 95.0 70.3

Flint 140 1,430 0.2 0.6

Other 2,683 70,668 4.8 29.1
rock

56,208 243,057 100.0 100.0

Smällan 1 (RAM 477 in the parish of Grödinge)
(c. 6000-5000 BP) (P. Gustafsson et al., in press, b)

Material Number Weight in g % number % weight

Quartz 2,051 12,962 98.3 74.8
Flint 7 24 0.3 0.1

Other 29 4,349 1.4 25.1
rock

2,087 17,335 100.0 100.0

Sjövreten, all (RAM 526 in the parish of Grödinge) 
(c. 6500-2500 BP) (Welinder, 1977a:75)

Material Number Weight in g % number % weight

Quartz 3,574 8,186 93.1 88.1
Flint 181 103 4.7 1.1
Other 84 1,001 2.2 10.8
rock

3,839 9,290 100.0 100.0

out of the six sites chosen for investigation had been 
visited by two different groups of people. Alternative 
explanations are that there were only Quartz Groups in 
the area, some of which had also got hold of flint, or 
that Flint Groups were exploiting the archipelago sea
sonally without bringing an adequate supply of raw 
material with them. A differential distribution of the 
Quartz Group to the archipelago and the Flint Group 
to the mainland has also been discussed by Kindgren 
(1991) and Lindgren (in M. Larsson et al, in press).

To illustrate the use of raw materials within and be
yond the region, I have compiled data to show the pro
portion of different rocks at certain excavated sites. This 
selection cannot be claimed to be representative of the 
prehistoric situation, but it does provide a picture of 
our present state of knowledge. To avoid allowing differ
ences in research status and excavation methods to dom
inate the picture rather than real differences in the use 
of rocks, only frequencies at sites excavated from the 
1970s onwards are included. Fig. 2:5 shows the frequen
cies at Middle Mesolithic sites, dated to c. 9000-7000 
BP, and Fig. 2:6 those at Late Mesolithic sites, dated to c. 
7000-5000 BP.

It must be recognized that the sites have no clearly 
defined time-limits and might include material from dif
ferent periods. Those of Bua Västergård and Hornborga 
97B are exceptions, in that they are stratigraphically 
fixed. Some fifty sites are known at the Lake Hornbor- 
gasjön, and flint is dominant at all except one of them, 
which is dominated by quartsite (Kindgren, 1983:209). 
It should also be pointed out that the “other rock” re
corded at the Lake Flaxen site consists entirely of helle- 
flint, which occurs locally (Sundlin, 1977). The flint 
found at the Alby site on Öland is mostly of a local Or
dovician type and not imported (Königsson, 1973). The 
recording of the stone material from this site has not 
been completed, and the figures given are approximate 
(I. Nilsson, 1975; 1976a:90; 1976b).

The frequencies accounted for in the figures come 
from investigations carried out on different scales. The 
proportions of the different rock types depend upon the 
absolute numbers of finds, of course, but none of the 
settlements has been fully investigated. The intention 
here is to demonstrate the general tendency for quartz 
to predominate in the coastal district of Eastern Middle 
Sweden, a territory that constituted an archipelago dur
ing the Mesolithic and much of the Neolithic (Fig. 1:7).

The region is most often regarded as a receiver of 
immigrants from the south, and there are indeed inland 
sites rich in flint in the southwestern part of Östergöt
land (M. Larsson, pers.comm.). Very little is known about 
the Mesolithic stone technology in the districts to the 
south of Östergötland, although a site with flint tools 
characteristic of the Maglemose culture was recently 
excavated at Anderstorp in western Småland (Pagoldh, 
1992). Along the coast, however, quartz-dominated sites
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Fig. 2:5 Circle diagrams showing the proportions oflithic mateńals (%) in 
the excavated surfaces of some Middle Mesolithic sites (c. 9000-7000 BP) 
in the present region and outside it. [White = quartz, black = flint, 
grey = other rock.) Drawing by D. Hammar, UV.
The following sites are included:

1. Botsmark (Vb), c. 7400 BP, N=491 pcs [98.8% quartz, 0.8% flint, 
0.4% other rock), Sanden, pers. comm.

2. Leksand [Da), c. 7500 BP-, N=15799 pcs [43% quartz, 0.5% flint, 
56.5% other rock), M. Larsson, 1994c.

3. Vittersjö [Gä), c. 7000 BP, N=4816 pcs [93.8% quartz, 0.1% flint, 
6.1% other rock), Björck, pers. comm.

4. Eklundshov [So), c. 8000 BP-, N=56208 pcs [95% quartz, 0.2% flint, 
4.8% other rock), Gustafsson et al., in press, a.

5. Högby 243b (Og), c. 9000-7000 BP, N=609 pcs [71.1% quartz, 
15.3% flint, 13.6% other rock), M. Larsson, pers. comm.

6. Tingby [Sm), c. 8500-7200 BP, N=1997pcs [1.9% quartz,
47.3% flint, 50.9% other rock), Rajala <& Westergren, 1990.

7. Anderstorp [Sm), only excav. finds, c. 8000 BP, N=622 pcs 
[99.4% flint, 0.6 % other rock), Pagoldh, 1992.

8. Östad 137 (Vg), c. 9000-8000 BP, N=4072 pcs [7% quartz,
92.6% flint, 0.4% other rock), Särlvik 8ć Åman, 1976:148-150.

9. Hornborga 97B [Vg), c. -8500 BP, N=1378 pcs [2% quartz,
98% flint), Kindgren, 1987:app.2

10. Bua Västergård (Vg), c. -8000 BP, N=17861 pcs (100% flint), 
Wigforss et al., 1983.

11. Hagestad 6:2A (Sk), c. 8500 BP, N=1502 pcs (99% flint, 1 % other 
rock), Strömberg, 1986:64.

occur as far as southernTjust (Svedberg, 1988; Fig. 2:1b), 
whereas south Scandinavian flint is dominant by the 
Småland lake plateau and in the coastal district further 
south (Taffinder, 1982). Even though flint predominates, 
quartz has also been found at the lake plateau sites (Löth- 
man, 1986:11). Research into the Stone Age of south
eastern Götaland is still developing (Åman, 1994).

When comparing the material remains from eastern 
and western Sweden, several researchers have comment
ed on the situation that pecked axes and quartz are pri
marily associated with Eastern Middle Sweden while 
Lihult axes and flint predominate in western Sweden. 
Kindgren suggests that this division reflects different 
ethnic groups. The borderline between the two areas 
has been drawn in the neighbourhood of Tiveden, al
though it is not a distinct one (Welinder, 1973d:fig. 2; 
Kindgren, 1991; Figs 2:4 and 2:7).

To the north, the region adjoins the hunter-gatherer 
culture of northern Sweden, the southern extreme of 
which has been drawn north of the provinces of Gästrik
land, Västmanland and Värmland (Hildebrand, 1866; H. 
Christiansson, 1963; Welinder, 1974a; 1994; Hulthén & 
Welinder, 1981; Hyenstrand, 1987 and unpubl. manu

script; Lindholm & Runesson, 1990; I. Zachrisson, 1994; 
Fig. 2:7). A limited number of Stone Age sites have been 
excavated to date in Gästrikland and Hälsingland, and 
the change-over point in the coastal district is not clear 
for the Mesolithic.

Apart from the higher frequency of pecked axes, the 
Mesolithic material from the coastal district of Eastern 
Middle Sweden resembles very much the material from 
the coastal district of Norrland, where quartz dominates 
up to the Middle Neolithic. The stone technology rep
resented at the sites postulated as being the earliest in 
Norrland has been compared with that of south Scandi
navia. According to Forsberg (1985:4) a handle core - 
microblade technology was used at the earliest Norrland 
sites, and raw materials resembling flint in character. 
There is a tendency to perceive a change from this south 
Scandinavian technology around 7000-6000 BP to a 
technology based on bipolar quartz working (Broadbent, 
1979:241) and also a unifacial technique based on plat
form cores and round cores (Forsberg, 1985:141, 158; 
1989:59). The early dating of handle cores in Norrland 
to c. 8000 BP has been questioned by K. Knutsson (1993). 
From a re-analysis of the stratigraphy of the Garaselet
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Fig. 2:6 Circle diagrams showing the proportions oflithic materials (%) in
the excavated surfaces of some Late Mesolithic sites (c. 7000-5000 BP) in
the region and outside. (White = quartz, black = flint, grey = other rock.)
Drawing by D. Hammar, UV. The following sites are included:

1. Lundfors C (Vb), c. 5300 BP, N=9934 pcs (99.5% quartz, 0.5% other 
rock), Broadbent, 1979.

2. Ockern 15B (Jo), c. 6700 BP, N=2473 pcs (94.2% quartz, 5.8% other 
rock), Robertson-Åkerlund, 1975.

3. Lafssjön 128 (Ån), c. 7000 BP, N=2076 pcs (92.9% quartz, 0.1 % flint, 
6.8% other rock), Jennbert, 1985.

4. Tisjön (Da), c. 7000 BP, N=1653 pcs (38.6% quartz, 4.9% flint,
56.5% other rock), Östberg, 1972.

5. Dalkarlstorp, all finds (Vsm), c. 5500 BP, N=1092 pcs (85.4% quartz, 
11.3% flint, 3.3% other rock), Welinder, 1977a:72.

6. Flaxen (Vsm), c. 6500-5500 BP, N=1295 pcs (61.3 % quartz,
38.8 % other rock), Sundlin, 1977:table 2.

7. Vallby, all finds (Nä), c. 6000 BP, N-1072 pcs (48.5% quartz,
48.4% flint, 3.1% other rock), Welinder, 1977a:76-77.

8. Skäm A (Nä), c. 6000-5000 BP, N=468 pcs (77.6% quartz,
8.1% flint, 14.3% other rock), Bergold 8ć J. Holm, in press.

9. Smällan 1 (Sö), c. 6000-5000 BP, N=2087pcs (98.3% quartz,
0.3% flint, 1.4% other rock), Gustafsson et al., in press, b.

10. Sjövreten, all finds (Sö), c. 6500-2500 BP, N=3839 pcs 
(93.1% quartz, 4.7% flint, 2.2% other rock), Welinder, 1977a:75.

11. Söderbytorp (Sö), c. 5400-5000 BP, N=245 pcs (98% quartz, 2% 
other rock), Runesson, 1994.

12. Kalkbergstorp (Sö), c. 5000 BP-, N=6878 pcs (99.5%o quartz,
0.3% flint, 0.2% other rock), Schierbeck, pers. comm.

13. Leverstad (Ög), c. 6000 BP-, N=100 pcs (99% quartz, 7% other rock), 
Lindgren, 1991; 1993.

14. Hornborga 97A (Vg), c. 7000-5000 BP, N=631 pcs (3% quartz, 95% 
flint, 2% other rock), Kindgren, 1987:bil. 2.

15. Östad 139 (Vg), c. 7000-5000 BP, N=514 pcs (5.3% quartz, 94.3% 
flint, 0.4% other rock), Särlmk &ć Åman, 1976:159.

16. Alby (Öl), c. 7000-5000 BP, N= c. 16000 pcs (2% quartz, c.95% flint, 
3% other rock), 1. Nilsson, 1976a; 1976b; Königsson et al., 1993.

17. Ageröd V (Sk), c. 6500-7000 BP, N=22226 pcs (100% flint),
L. Larsson, 1983a:tab IV.

site in Västerbotten, he argues that the handle-core tra- 
ition is a later element in Norrland. Instead he draws 

attention to the skew-edged arrowheads found at sur
rounding sites, which are comparable with the Early 

esolithic material from Fosna, and suggests that Norr-
an may alternatively have been colonized from the west 

0r the north.
According to a preliminary interpretation of the re- 

su ts of new field surveys at Södertörn, quartz was used 
during a pioneer period around 9000 BP at the sites in 
the coastal region of Eastern Middle Sweden, while oth- 
er ocal rock and flint began to come into use somewhat 

l|U-'.r tø- Appendix 3). There are as yet no Swedish par- 
e s to such an early use of quartz, although possible 

contacts with eastern quartz-dominated groups should 
f. examined. There are similarities to the Finnish Mes- 

flQQm aSiC ^uartz production as described by Schulz 
I 1' according to whom quartz was reduced by the 

Plattorm and bipolar methods from c. 9000 to 6000 BP. 
e regards the Finnish area as forming a closed techno

complex. To my knowledge very few quartz artefacts 
have been described so far at Mesolithic sites investigat
ed in the eastern Baltic (K. Jaanits, 1981; Zagorska, 1981; 
1993:108; Rimantiene, 1981).

The Mesolithic sites vary in size from a few hundred 
square metres to many thousands (Table 2:2) and this 
seems to apply to both the Middle and Late Mesolithic. 
Within the more extensive sites the areas with quartz 
waste can be subdivided into several smaller concen
trations (P. Gustafsson et al., in press, a).

There are sites located in both the outer and inner 
archipelago, and sites situated in transitional zones be
tween different ecosystems, on river mouths or bays 
along the coast, are to be found at points where the en
vironmental conditions are particularly good (Odum, 
1980:211). There are also inland sites by lakes and riv
ers, where activities are assumed to have been of a more 
temporary character (Welinder, 1977a:63). The status 
of research does not permit any detailed chronological 
comparison as far as the use made of coastal and inland
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Table 2:2 Approximate sizes of some Mesolithic sites investigated in the region.

Name of site Dating Approx, size Reference

Eklundshov, Sö c. 8000, 7300 BP c. 17,000 m2 P. Gustafsson et al., in press, a

Vittersjö, Gä c. 7000 BP c. >3,000 m2 N. Björck, pers.comm.

Sjövreten, Sö c. 6500 BP c. >25,000 m2 Welinder, 1977a:94

Jordbro ind., Sö c. 6500 BP c. >7,000 m2 Ekman, 1994:90; Lindgren, in press

Jordbromalm, Sö c. 6000 BP c. >15,000 m2 Ekman, 1994:96; Drotz & Ekman, in press

Leverstad, Ög c. 5500 BP c. 200 m2 Lindgren, 1991

Stadsskogen, Sö c. 5500 BP c. 100 m2 Drotz, 1995

areas is concerned.
On account of the scarcity of key artefacts, the chron

ological extent of the sites is uncertain. The stratum con
taining finds seems to be thicker at the larger sites, but 
for the time being we must rely on radiocarbon dates 
for organic remains from given features, or on thermo
luminescence (TL) dates, which have been obtained for 
fire-cracked stones to some extent. At the Eklundshov 
site in Södertörn, which gives dates of approximately 
8000 and 7300 BP, as measured by 14C and TL, a few 
hearth-pits with sooty sand mixed up with charcoal be
low a layer of fire-cracked stones, and concentrations of 
fire-cracked stones, of which some were lying in dark- 
coloured sand, and various other types of pit occurred.

Fig. 2:7
Extent of the quartz- 
dominated. district of 
Eastern Middle 
Sweden in relation to 
the flint-dominated 
districts of Southern 
and Western Sweden 
(according to 
Welinder, 1973d:fig. 
2) and the Norrland 
district (according to 
Hyenstrand, 1987). 
Drawing by D. 
Hammar, UV.

One of the hearths gave a Mesolithic date by both meth
ods (P. Gustafsson et ai, in press, a). Concentrations of 
fire-cracked stones are a common element at these Me
solithic sites, and they can either constitute the remains 
of hearths or mark activities requiring boiling stones, for 
example.

Fire-cracked stones have been regarded as character
istic of Stone Age pyrotechnology in Norrland, particu
larly during the Mesolithic (Broadbent, 1979:155), and 
constructions similar to the circular walls composed of 
fire-cracked stones to be found in that region and inter
preted as hut constructions (Loeffler & Westfal, 1985; 
Lundberg, 1986; L.G. Spång, 1986; Halén, 1994) have 
recently been found in Eastern Middle Sweden. At Kyrk- 
torp 9B (RAM 448 in the parish of Grödinge, Södertörn) 
a low packing of fire-cracked stones around a rectangu
lar stone-free floor, interpreted as representing the re
mains of a hut, was dated by TL to the Middle Neolithic 
(Lindgren & E. Olsson, in press), while at Jordbromalm 
(RAM 230 in the parish of Österhaninge, Södertörn) a 
u-shaped concentration of fire-cracked stones, also in
terpreted as the remains of a hut, was dated to c. 6000 
BP (Drotz & Ekman, in press). These hut constructions 
are rare elements so far. Fire-cracked stones are not a 
conspicuous feature of the Finnish Mesolithic, as far as 
has been depicted (cf. Broadbent, 1979:196), but con
centrations of fire-cracked rock have been recovered in 
a recent excavation of a Late Mesolithic seal hunting 
station on the Köpu Peninsula on the island of Hiiumaa, 
beyond the western coast of Estonia (L. Löugas et al., 
1995; Fig. 2:1a).

There is very little direct evidence of hunting and/or 
fishing, due to the lack of preserved bones at the sites. 
Welinder (1975a:34) expressed the opinion that inland 
hunting was of greater importance than sea hunting all 
around the Baltic during the Mesolithic period, while 
Gräslund (1978) emphasized the importance of fish. In 
an attempt to describe land use in eastern Sweden dur
ing the Mesolithic, Welinder regarded the inner archi
pelago as a basic food-gathering area during most of the
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BASIC FOODGATHERING

EXTRACTION
MOVEMENTS o o

Fig. 2:8 Regional models of the Mesolithic economy (above) 
and that of the Pitted Ware culture (below), from Welinder 
(1981 figs 6 and 9).

year, from where temporary extraction movements were 
made to lakes and rivers inland. Movements in the outer 
archipelago were regarded as being of no significance 
(Welinder, 1981; Fig. 2:8). At the time when this model 
was developed, no sites older than c. 7000-6000 BP were 
Known, and Welinder reconstructed the landscape around 
seven sites, three of which turned out to have been on 
he mainland and four in the inner archipelago. There 

was animal bone waste at only one of the sites, and that 
was varied in character.

Results from recently excavated Middle Mesolithic 
srtes show that different animals were hunted on the 
mainland and in the outer archipelago. The site at Lek
sand in the province of Dalarna, dated to c. 7500 BP, 
when it was situated in the inner archipelago of the An- 
eylus Lake, contains bones of wild boar, red deer, elk, 
small fur-bearing animals, birds and fish (M. Larsson, 
1994c:248), while red deer and beaver have been iden
tified at the site at Högby in the mainland western part 
°f Östergötland, dated to c. 9000-6500 BP (M. Larsson, 
pers.comm.). At the Eklundshov site in Södertörn, dat
ed to c. 8000 BP, when it was situated in the outer archi
pelago, seal remains are dominant, but there is also ot
ter, hare, fish and birds (P. Gustafsson et al, in press, a). 
A large number of Mesolithic coastal sites have been 
found in Södertörn in recent years (Hammar & Wikell, 
1994; Åkerlund et al., in press, a; Lindgren, in press), all

of which were situated in the outer archipelago. The 
large number of coastal finds from the Middle Meso
lithic suggest that Welinder’s model must be supple
mented.

Seal remains have been found in large quantities at 
many Stone Age sites around the Baltic. According to 
new interpretations of osteological analyses from Fin
land, large-scale seal hunting already occurred in the 
Ancylus Lake period on the coast of the Gulf of Finland 
(Hiekkanen, 1990), but it is also pointed out that the 
seal is probably over-represented in the archaeological 
find contexts. Instead, the importance of fish has been 
emphasized in later studies of the Stone Age economy 
(P.G.P. Ericson, 1989). The importance of a marine diet 
has also been shown by isotope analyses (Tauber, 1981a; 
1981b; Madsen, 1987; K. Lidén, 1995; K.C. Lindqvist 
& Possnert, in press). Unfortunately there is a lack of 
human skeletons from the Mesolithic in the region for 
diet studies.

Evidence of Mesolithic burials has been emerging 
since the 1970s in southern Scandinavia and on Gotland 
(Albrethsen & Brinch Petersen, 1977; L. Larsson, 1982; 
1988a; K.C. Lindqvist & Possnert, in press). The graves 
have been found at contemporary dwelling sites, which 
indicates that profane and ceremonial occupation oc
curred at the same places. No Mesolithic graves have 
been found in the region so far, a circumstance that prob
ably reflects a gap in our knowledge, as one must as
sume that the people who lived in Eastern Middle Swe
den probably also died there. Some large pits at the Ek
lundshov site were interpreted as possible graves, but it 
could not be confirmed (P. Gustafsson et al, in press, a).

The Late Mesolithic is generally considered a period 
of dynamic technological innovation, when new materi
als and techniques were employed. Together with the 
evidence of cemeteries representing complex burial prac
tices and an increase in the size of sites through the 
Mesolithic, which has been explained by a more inten
sive use of territories, the remains have been regarded as 
expressions of increased complexity in society (e.g. S.H. 
Andersen, 1973b:33—34; Perlman, 1980; Price, 1985; 
Woodman, 1985; S.E. Nygaard, 1987:147). In a com
parison of expressions of material culture in southern, 
western and eastern Sweden, examples are given that 
indicate increased regionalisation in the Late Mesolithic 
(M. Larsson et al., in press).

It has been regarded as particularly difficult to out
line any interpretable evidence from the Late Mesolith
ic 6000-5000 BP in the region (Hulthén & Welinder, 
1981:151) and the regional material could be classified 
as undifferentiatied. But does this material represent 
remains from a less “complex” society than those from 
southern Scandinavia, which show greater changes?

According to Callahan, the first differences in stone 
technology between Eastern Middle Sweden and south
ern Sweden arose from the fact that the toolmakers in
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Eastern Middle Sweden did not have to do so much work 
to make perfect tools directly. Instead he made a large 
number of flakes in a short time and could then pick 
some out that were good enough for particular tasks 
(Callahan, 1987:63). Callahan interprets the regional 
system as a simple and more flexible one than the south 
Scandinavian one. He questions whether simplicity must 
necessarily imply crudeness and whether it is right to 
interpret a simple system as less efficient. Callahan’s at
titude is worth consideration. I admit that it is difficult 
to use the concept “complex”, and I am doubtful about 
regarding the regional societies as less “complex” than 
those of southern Sweden on account of their “simpler” 
technology. Should beautiful, carefully made objects 
necessarily be regarded as expressions of a more devel
oped society with a greater complexity of ideas? Maybe 
we are taken in by our own ideas about what is complex 
and expresses greater capabilities. Having access to eas
ily available raw material that everyone can work with 
to satisfy their basic needs permits great freedom. This 
is an important aspect. All societies could be regarded 
as “complex”, although on different dimensions [cf. Gam
ble, 1993).

It may be concluded that the material remains from 
Mesolithic coastal sites of Eastern Middle Sweden can 
be said preliminarily to differ from those of the surround
ing areas. The question is whether this reflects a social 
territorial unit. One easily gets an impression of autono
mous regional development. Did people continue with 
a traditional way of life in a coastal part of Eastern Mid
dle Sweden while societies around them changed in a 
different way and developed greater complexity? The 
items of flint from outside imply that the people were 
not isolated from the surrounding world, but participat
ed in long-distance exchange. Did they know of other 
ways of life but conciously choose a direction of their 
own? Why? What did local conditions of subsistence and 
social organisation mean? Do the local remains from 
younger periods also diverge from their surroundings?

2.3.2. The Neolithic

The introduction of agriculture has for a long time been 
regarded as the most important innovation to take place 
during the Stone Age. At the same time as this occurred 
in southern Scandinavia, around 5000 BP, sacrifices ap
peared in bogs or small lakes (C.J. Becker, 1947) and 
monuments such as long barrows began to be construct
ed (Madsen, 1979). A marked cultural distance was thus 
believed to exist between the Mesolithic and the Neo
lithic, and the new material elements were regarded as 
evidence of a change in religion. Grave finds made dur
ing recent years nevertheless indicate that the concept 
of death among the Neolithic people did not differ very 
much from that of the Mesolithic people, and the theo

ry of a change in religion at the same time as agriculture 
was introduced has been revalued. It has also been shown 
that the Early Neolithic sacrificial practice has its roots 
in a Late Mesolithic tradition (0. Johansen, 1989a; Kar
sten, 1994:166ff).

The traditional opinion on how “neolithization” came 
about is that agriculture was brought to Scandinavia in a 
fully developed form by people immigrating from the 
European continent, who had a new economy and so
cial organisation, the Funnel Beaker culture (C.J. Beck
er, 1947; Hinsch, 1955). Another theory claims that the 
Mesolithic groups learned about agriculture from Neo
lithic groups on the continent and established a mixed 
hunting-gathering and food-producing economy (Tro- 
els-Smith, 1953; S. Florin, 1958). Both approaches con
nect the earliest farming with the appearance of Funnel 
Beaker pottery, thin-butted polished flint axes and po
lygonal shaft-hole axes. It is the second theory that has 
been in focus more recently. Zvelebil & Rowley-Conwy 
(1984) put forward a generalized model for the intro
duction of agriculture that consists of three stages: avail
ability, substitution and consolidation. They argue that 
the Ertebølle hunter-gatherers were aware of the poten
tials of agriculture but still went on with their own way 
of life. Since the economy was highly productive there 
was no “need” to adopt farming. Wyszomirska (1988) 
likewise stresses that the economic stability of the coastal 
zone allowed for an unchanged subsistence strategy. 
Hypotheses have been forwarded for the reason for the 
termination of the availability phase and various trigger 
factors have been put forward to explain the changes. 
Most of these hypotheses are monocausal and empha
size external influences such as environmental change 
or demographic pressure as the dominant cause (S.H. 
Andersen, 1973b; Paludan-Müller, 1978; J. Jensen, 1982; 
Rowley-Conwy, 1983; Zvelebil & Rowley-Conwy, 
1984). Later studies have also considered social aspects 
and presented multicausal models (Jennbert, 1984; 
Blankholm, 1987; Madsen, 1987; J. Thomas, 1988; 1991; 
Martens, 1990). The different opinions on how neoli
thization came about reflect different ideas concerning 
cultural change. Some researchers regard the process of 
neolithization as a slow, progressive one (Jennbert, 1984; 
Wansleeben & Verhart, 1995), but it has also been 
claimed that there is no sign of a gradual transition from 
the Ertebølle culture to the Funnel Beaker culture (Mar
tens, 1990), and radiocarbon dated samples indicate that 
the change took place within less than 50 years in Den
mark (Tauber, 1988). The logic of necessity involved in 
the transformation from hunting-gathering to farming 
has been questioned, e.g. by B. Olsen (1988:429), who 
asks why the availability phase should have ended at all, 
to be replaced by a substitution phase. He suggests that 
the hunter-gatherers of northern Norway adopted ele
ments of farming symbolically, to communicate solidar
ity with their southern exchange partners. A different!-
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ation of the farming economy has recently been sug
gested based on ecofact data (Ahlfont etczZ., 1995). Bone 
chemistry analyses have shown that the diet was related 
more to geographical location than to temporal trends 
or cultural affiliation (K. Lidén, 1995), so that there was 
a continued use of marine resources in the coast areas in 
the Neolithic.

Pottery has played an important role in the discus
sion of the origin of the Funnel Beaker culture. Funnel 
beaker pottery consists of vessels and clay discs of vari
ous types. C.J. Becker (1947) divides the vessels into 
types A, B and C, corresponding to periods designated 
with the same terms, although it has been claimed sub
sequently that these vessel types do not correspond to 
succeeding chronological periods but to more or less 
contemporary regional groups in Denmark and Scania 
(Madsen & J.E. Petersen, 1984; M. Larsson, 1984).

As in southern Scandinavia, it also seems that many 
aspects changed at the same time in the Early Neolithic 
of the region studied here. The material evidence is more 
limited, however, and is mainly characterized by pol
ished axes of flint or local rock with thin or pointed butts, 
polygonal shaft-hole axes, sites with Funnel Beaker pot
tery and flakes from polished flint axes (S. Florin, 1958; 
Hulthén & Welinder, 1981; Welinder, 1985; 1988).

According to Welinder, no gradual change from a 
Mesolithic to a Neolithic economy can be demonstrated 
m eastern Sweden, agriculture being simply brought to 
the area by immigrants equipped with the Funnel Beak
er culture (Welinder, 1977a:61; Hulthén & Welinder, 
1981:151, 159). He assumes that a moving frontier along 
the Scandinavian peninsula, and in the course of time 
a static frontier, was established along the northern 
boundary of the brown forest soil (Hulthén & Welinder, 
1981:171).

The local form of the Funnel Beaker culture is known 
as the Vrå culture, after the first finds at Östra Vrå in 
the parish of Stora Malm in western Södermanland (Fig. 
2:1c). Characteristic of the Vrå culture are Funnel Beak
ers decorated with horizontal corded strings under the

rim (Fig. 2:9). S. Florin divided the pottery into two 
groups, that from the Mogetorp site being regarded as 
older than that from the ÖstraVrå site (S. Florin, 1938; 
1958). According to C.J. Becker (1947:176), the Vrå 
culture of eastern Sweden is younger than the Funnel 
Beaker culture of southern Scandinavia. The results of 
current investigations, however, indicate that the east
ern Sweden group is contemporary with the earliest sites 
in southern Scandinavia (P. Persson, 1987:62; Kihlstedt, 
1996). According to current radiocarbon dates the first 
ceramics also appeared to the east of the Baltic at the 
same time (Timofeev, 1990:36).The Comb Ceramics in 
Finland had appeared earlier c. 6000 BP (Siiriäinen, 1974; 
Nunez, 1990).

Excavations in Södertörn and Närke during the last 
couple of years have yielded contexts with pottery that 
resembles the older and younger Vrå groups (in the di
vision proposed by S. Florin), and both have been radio
carbon dated to c. 5000 BP. This may indicate that the 
groups represent different social categories rather than 
chronological differences. These early dates have been 
emphasized and regarded as supporting the notion of an 
initially rapid spread of Neolithic ideas (Kihlstedt, 1996).

There are Vrå culture sites both inland and on the 
coast, where both shore-bound sites and sites located 
some distance from the shore occur. The varied loca
tions of the sites may reflect an orientation towards dif
ferent resources, involving utilization of a large part of 
the landscape. The evidence indicates that farming oc
curred at the inland sites, where bones of sheep or goat 
and pigs occur together with wild species and there are 
also imprints of seeds on the pottery (S. Florin, 1958; 
Hulthén & Welinder, 1981). At the coastal sites there is 
evidence of fishing, sealing and hunting (S. Florin, 1961; 
Welinder, 1982:157ff; Segerberg, 1985; 1986). The sites 
with elements of farming in the inner parts of Söder
manland comprised large areas with small concentrations 
of artefacts located on sandy terasses connected with 
eskers (S. Florin, 1938:30; 1958:99; Hulthén &Welinder, 
1981:49; E. Olsson & Åkerlund, 1983; E. Olsson &
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Fig. 2:9 Pottery characteristic of the Vrå culture (left), the Pitted Ware culture (middle), the Battle Axe culture (second from the 
tight) and the Late Neolithic (right). Drawings by E. Crafoord, UV.
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Hulthén, 1986). At some sites more obvious remains 
have been found in the form of stone foundations which 
have been interpreted as the remains of square houses 
(S. Florin, 1958), and elongated houses have also been 
excavated at some inland sites recently (M. Larsson, 
1994a; T. Eriksson et al, 1994). Remains of huts have 
been excavated on the coast (Apel et al, 1995; E. Ols
son et al., in press). The Fågelbacken site in Västman
land has been interpreted as a meeting-place on account 
of feaures with ritual elements beside the refuse (Apel 
et al, 1995), but no enclosed sites, as are characteristic 
of the Funnel Beaker culture in southern Scandinavia, 
have been found.

Åberg (1949:19) recognized a more primitive hunt
ing-gathering culture in the region parallel to the Vrå 
culture but having no part in the new one, and sites with
out pottery have been found in the coastal districts in 
the last few years which are contemporary with the Vrå 
deposits, thus appearing to confirm this observation. In 
Gästrikland these sites feature axes of local rock, in the 
form of pecked axes, polished axes of a rectangular cross- 
section and thin-butted axes, and also quartz debitage 
(Hallgren, 1993:41). Sites containing quartz debitage 
alone have been found at altitudes directly below 40 m 
a.s.l. in Södertörn (Ekman, 1994:98; Runesson, 1994:16- 
17; Frykberg et al., in press), thus corresponding in alti
tude to the Early Neolithic shore-line as defined by Miller 
(in Brunnberg et ai, 1985). Also, a recently excavated 
site with finds of a Mesolithic character located west of 
Södertörn in eastern Södermanland has been dated to 
5000 BP (Hallgren et al., 1995). The question is wheth
er sites of this kind should be regarded as remains left by 
a people with a surviving hunting-gathering tradition or 
Vrå culture sites representing a specialized direction with 
no ceramics. In a limited part of the Fågelbacken site 
nothing but quartz debitage was to be found and this 
was interpreted as remains from particular activities that 
had taken place at the site (Lekberg, 1994:39).

As indicated by pollen analyses and impressions of 
cereal grains in the pottery, farming was introduced in 
western Södermanland and Närke before 5000 BP (S. 
Florin, 1958; Schiemann in S. Florin, 1958; S. Florin, 
ATA dnr 4763/1959; K. Spång etal, 1976; T. Eriksson et 
al, 1994). Pollen analyses have also been carried out in 
the eastern part of the region, where it is difficult to 
trace human impact on the vegetation in either the 
Mesolithic or the Neolithic (S. Karlsson, in press), and a 
compilation of diagrams from the northwestern part of 
the region has been interpreted as indicating pasturage 
(Welinder, 1975b). A decline in farming activity has been 
postulated at the beginning of the Middle Neolithic (e.g.
K. Spång etal, 1976; Gräslund, 1981), an idea which is 
in accordance with the general expansion-stagnation- 
regression model (Iversen, 1941; B. Berglund, 1969; 
1985; Gräslund, 1981; Welinder, 1975b; 1977b; 1981). 
More recently, however, Göransson has claimed that the

stagnation never existed and has shown with pollen dia
grams from the Alvastra district in Östergötland that grain 
cultivation never disappeared completely in the Middle 
Neolithic. He claims that forest fields, a “forest peasant 
culture” occur throughout the Middle Neolithic, but that 
this type of agriculture result in a restricted spreading of 
pollen and is thereby more difficult to discern (Görans
son, 1988; 1989a). The decline assumed by other re
searchers coincides with a break in the inland settlement 
sequence (Hulthén & Welinder, 1981:153ff), and the 
archaeological indicators associated with early farming 
seem to disappear around 4600 BP (Kihlstedt et al, in 
press; E. Olsson & Edenmo, in press).

Offerings at the Alvastra pile dwelling in Östergöt
land (Maimer, 1986a; Fig. 2:1c) and sacrificial deposits 
of thin-butted axes and pots in Närke and Västmanland 
denote that religious habits from southern Scandinavia 
were introduced into the region (Welinder, 1974b; 
Hulthén & Welinder, 1981). Another symptom of simi
lar cultural behaviour in southern Scandinavia and East
ern Middle Sweden is reflected in the use of flint. Heavy 
use was made of polished flint axes, which became frag
mented and seem to have served as chunks or cores for 
the production of small tools at the Early Neolithic sites 
in the region (Hulthén & Welinder, 1981:70; Callahan, 
1987:59). Burnt flint fragments also occur (E. Olsson & 
Hulthén, 1986:25; E. Olsson et al, in press). The treat
ment of a flint axe in that way implies that it must have 
lost its original meaning. The same handling of polished 
flint axes has been observed at sites in Scania (M. Lars
son, 1984; Karsten, 1994:145-165), and hence the same 
cultural phenomenon seems to be represented in East
ern Middle Sweden as in the area where these axes are 
assumed to have been produced. The question is whether 
this can be regarded as an expression of the same values 
held in the different regions or as a cultural staffage 
manifestation to mark conformity with southern ex
change partners [cf. B. Olsen, 1988).

I have compiled data to show the proportion of rocks 
of certain types at some excavated Early Neolithic sites 
within the region (Fig. 2:10). Local types predominate, 
with the contribution of flint becoming larger further to 
the west of the region. A study of flint found at the 
Södertörn sites excavated in 1985-1989 indicates that 
regular traces of toolmaking are lacking (E. Kars & E. 
Olsson, in press).

Very few graves are known for certain. Until recent
ly, only one uncertain single grave in flat ground had 
been found in the western part of Södermanland (S. Flo
rin, 1938:27) and two possible inhumation graves in 
Närke (Hulthén & Welinder, 1981:167). Two conspicu
ous graves were excavated at ÖstraVrå in 1994, consist
ing of stone packings especially of grinding stones above 
infilled prehistoric trenches containing stones, pottery, 
charred grains and bone fragments. These have prelimi
narily been interpreted either as a means of making death,
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Fig. 2:10 Circle diagrams showing the proportions oflithic materials (%)
in the excavated surfaces of some Early Neolithic sites in the region and
outside it. [White = quartz, black = flint, grey = other rock.] Drawing by
D. Hammar, UV. The following sites are included:
1. Fågelbacken (Vsm), N=1302 pcs [74.8% quartz, 13.3% flint, 11.9% 

other rock), Lekberg, 1996.
2. Anneberg [Up), only excav. finds, N=c. 16500 pcs (88.9% quartz, 

10.7% flint, 0.4% other rock), Segerberg, pers. comm., prel. numbers.
3. Frotorp [Nä), N=279 pcs (23.3% quartz, 76.7% flint,), M. Blomqvist, 

Fagerlund <Sd Rosborg, in press.
4. Malmahed (Sö), N=800 pcs (2.8% quartz, 83.7% flint, 13.5% other 

rock), E. Olsson &Ć Hulthén, 1986.
5. Smällan 2 (Sö), N =704 pcs (87.1% quartz, 6.4% flint, 6.5% other 

rock), E. Olsson et al., in press.
6. Nymölla III (Sk), N=34808 pcs (99.8% flint, 0.2% other rock), 

Wyszomirska 1988:32 and 82.

which could potentially threaten the social order, more 
culturally manageable, i.e. of domesticating death (Kihl- 
stedt, 1996], or as denoting abandonment of the ideo
logical principles behind agriculture (E. Olsson & Eden- 
®o, in press).

The earliest Neolithic burial customs in Scania are 
also poorly known, but it is considered likely that single 
graves were dug in flat ground (M. Larsson, 1980). In 
Denmark, monumental graves in the form of long bar- 
rows were already being erected during the first phase 
of the Early Neolithic (EN I). One Scanian long barrow 
has been radiocarbon dated to c. 5200 BP (L. Larsson, 
1994:18), but otherwise they first appear there during 
EN II (L. Larsson, 1992:53ff). Dolmens were erected 
during EN II and passage graves in Scania during the 
first phase of the Middle Neolithic (MN A) (L. Blom
qvist, 1989:106ff). A megalithic grave dating from MN 
A has been excavated at Alvastra in western Östergöt
land (During, 1980; G.O. Janzon, 1984b), but apart from 
'■hat there are no known megalithic graves in Eastern 
Middle Sweden (cf. L. Blomqvist, 1989:15). There are 
some statements about features that might be megalith

ic graves (Browall, 1991:134-135), but for the time be
ing the Vrå culture seems to represent a non-megalithic 
tradition.

The fact that only parts of the Funnel Beaker culture 
concept seem to be present in the region has been ex
plained by Welinder by refering to general statements 
on the frontier concept, according to which “during the 
advance, individuals and communities shed much cul
tural baggage, for the societies they planted required few
er social, political and economic controls” (Hulthén & 
Welinder, 1981:171). Löfstrand has claimed in another 
context that the more vigorous a culture is, the greater 
is the chance that its objects will spread to groups with 
other ways of life. Hence, occasional objects can be found 
in a context where they do not originally belong. Only 
the frequency with which objects occur together with 
others can resolve the question of which culture they 
principally belong to (Löfstrand, 1974:26-27). In a dis
cussion of the Mesolithic-Neolithic transition in Britain 
and southern Scandinavia, J. Thomas nevertheless argues 
that the Neolithic elements were conceptually linked. 
Instead of transmitting isolated elements of an alien life
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style, he argues that a whole structure of ideas arrived as 
a package (J. Thomas, 1988:63). Such an approach at
tributes considerable insight to a limited cultural rep
resentation. The partial representation of the Funnel 
Beaker culture in Eastern Middle Sweden could alterna
tively be explained by a restricted willingness to adopt 
the ideas associated with megalithic burial customs and 
enclosed sites within the regional Mesolithic context.

In a study of the distribution of thin-butted axes made 
of local rock in Eastern Middle Sweden, Welinder fo
cused on the contexts in which they were found (wheth
er they lay in refuse heaps placed at the dwelling sites or 
had been ritually deposited or placed as grave goods), 
implying that the axes had different meanings for differ
ent people. The geographical differences noted have been 
interpreted as if axes - or ideas on how axes should look 
- were exchanged in particular directions and between 
particular districts, whereas barriers existed between 
other districts (Welinder, 1985). It may be noted with 
special interest from the comparison of morphological 
traits that almost all the axes from the coastal district of 
Södermanland show divergences from the inland norm 
[cf. Welinder, 1988:45).

In summary, therefore, diverging traits can also be 
said to have existed in the Early Neolithic as regards 
pottery, the localisation of dwelling sites, subsistence, 
the predominant stone used, central meeting-places and 
thin-butted axes which distinguished the coastal district 
from its surroundings [cf. comment above concerning 
the Mesolithic).

Partly in parallel to the Vrå culture, the Pitted Ware 
culture developed. Whether the early Pitted Ware cul
ture was a continuation of the Mesolithic or Funnel Beak
er culture is a matter of dispute [cf. E. Olsson & Eden- 
mo, in press), but they do have certain features in com
mon. Pecked axes, for example, occur at both Mesolith
ic and Pitted Ware culture sites in Eastern Middle Swe
den [cf. Meinander, 1957:188; Welinder, 1971b:89). As 
far as the lithic material is concerned, flint has been re
garded “common” at the oldest Pitted Ware culture sites 
(Nerman, 1911:9), and since the oldest pottery bears 
resemblances to Funnel Beaker pottery, the flint and 
pottery may be regarded as loans from the Funnel Beak
er culture to the Pitted Ware culture. The latter has in
deed been regarded earlier as a mixture of hunting cul
tures without pottery and the Funnel Beaker culture 
(Maimer, 1969:99), and it has been said that the Pitted 
Ware culture is the only Nordic Neolithic culture with 
artefact types in common with all the others. Maimer 
(1973:60) writes, that “the bearers of the Pitted Ware 
culture show a unique receptivity, and on the whole no 
desire to resist impulses from other cultures” (author's 
transl.). The expansion of cultivation brought no change 
to the economy of the Pitted Ware culture, however. 
Occasional finds of grains of wheat have admittedly been 
recorded in Pitted Ware contexts (Åkerlund & Arons

son, in press), but the importance of cereals in the diet 
of that time has been questioned (K. Lidén, 1995). Most 
researchers agree that the economy of the Pitted Ware 
culture along the Swedish east coast was a mixed one 
based on sea hunting, fishing, gathering and sometimes 
animal husbandry (see Kaelas, 1976; Welinder, 1978; 
Wyszomirska, 1984). It has been suggested that the flour
ishing of the Pitted Ware culture in eastern Sweden was 
connected with a rise in sealing in this region, synchro
nous with a depression on the Finnish side of the Baltic. 
Intensive seal hunting had been carried out along 
the northern shores of the Gulf of Finland within the 
early Comb Ceramic culture, and Siiriäinen (1981:24) 
has suggested that the seals fled to the west coast of 
the Baltic.

A correspondence has been noted in the location of 
the Mesolithic and Pitted Ware culture sites (Meinander, 
1957:188; Welinder, 1978:107), and in the present re
gion both were located in the broad coastal zone. In Sö
dermanland and Östergötland the sites lie in small fis
sure valleys on sloping, sandy ground, while in Uppland 
they are located on flatter terrain. A few sites have also 
been found by lakes in the inland area (P.G.P. Ericson, 
1980; Bro wall, 1986 and unpubl. manuscript; Hyen- 
strand, 1987:216). Being in effect aspects of the stone 
technology, both the locations of the sites in the land
scape and the nature of their economy seem to have a 
local background.

Remains ascribed to the Pitted Ware culture are quan
titatively very numerous. This culture was regarded for 
a long time as an independent group, with a large number 
of sites extending from Gästrikland to the west coast of 
Norway (Löfstrand, 1969; Skjøldsvold, 1977). They are 
well represented along the east coast of Sweden [e.g. 
Engström, 1934; Bagge & Kjellmark, 1939; S. Florin, 
1961; Welinder, 1971b; Löfstrand, 1974; Segerberg, 
1979; Wyszomirska, 1984; E. Olsson &Åkerlund, 1987b; 
E. Olsson et al., 1994; Schierbeck, 1994; N. Björck, pers. 
comm.), in Åland (Meinander, 1957; Welinder, 1977c; 
Martinsson, 1985; Nunez, 1986a) and on Gotland (Nih- 
lén, 1927; Schnittger & Rydh, 1940; G.O. Janzon, 1974; 
Osterholm, 1989). The culture is defined by its pottery, 
even though this presents local variations and differs in 
frequency between districts. In southwestern Scandina
via pottery is comparatively rare, unlike the situation in 
Eastern Middle Sweden, where there are enormous 
amounts of it. Instead the Pitted Ware culture sites in 
the southwestern area are dominated by flint objects (C.J. 
Becker, 1950; 1982; Kaelas, 1976; Jonsäter, 1984). The 
interpretative framework of a homogeneous Pitted Ware 
culture collapsed during the 1960s and 1970s (Mein
ander, 1957; Hagen, 1963; Welinder, 1973b; Bakka, 1973; 
Kaelas, 1976; S. Nielsen, 1979) and subsequent research 
has stressed different characteristic traits in different 
regions.

Eastern Comb Ware influences have been demon-
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Table 2:3 Pottery types, according to Bagge (1951), and approximate sizes of some Pitted Ware culture sites investigated in the 
region. X = predominant occurrence, (X) = occasional occurrence.

Name of site Fl Fil Fill FIV FV Approx, size Reference

Torslunda, Up X X c. 18,000 m2 Segerberg, 1995; pers. comm.

Sotmyra, Up X c. 4,000 m2 Segerberg, 1979:20; pers. comm.

Vadbron II, Up X c. 3,500 m2 Segerberg, 1979:15; pers. comm.

Återvall, Sö X X c. 42,000 m2 Seippel, 1976; Bergh, ATA dnr 5082/1989

Korsnäs, Sö (x) (X) X X c. 95,000 m2 Nordström, unpubl. manuscript 1949; Kaelas 
1957:128ff; E. Olsson et al., 1994:16

Kyrktorp 8V, Sö X (x) c. 30,000 m2 E. Olsson et al., in press

Nynäshamn, Sö X c. 3,500 m2 E. Olsson & Åkerlund, 1987b: 14

Kvedesta, Sö X X c. 500 m2 Kihlstedt, in press

Överåda, Sö X X X c. 50,000 m2 Welinder, 1971b; Bergh, unpubl. manuscript 1995

Fagervik, Ög X X X X X c. 6,000 m2 Bagge, 1951; AT A B167:165

Åby, Ög (x) X X c. 8,000 m2 Engström & Thomasson, 1932a

Svälinge, Ög (x) X c. 3,000 m2 Browall, unpubl. manuscript 1995

strated in several coastal districts of Sweden. Slate rings 
and pendent whetstones are among the items found in 
the northern part of the gulf which now forms Lake 
Mälaren (H. Christiansson, 1969:75), together with red- 
ochre graves and clay figurines (Welinder, 1971b; G.O. 
Janzon, 1983; Wyszomirska, 1984). In upper Norrland 
it has recently been noted that Comb Ware pottery, red- 
ochre graves, Russian flint and Ural copper appear at 
the same time as great changes occur in the building 
tradition and a more advanced stone technology is adopt
ed [Halén, 1994).

The oldest Pitted Ware pottery in Eastern Middle 
Sweden bears close resemblances to the Funnel Beaker 
pottery and some also resembles the Comb Ceramic 
style. The pottery found at the coastal sites of Eastern 
Middle Sweden is usually classified after the assemblag
es recognised at the Säter and Fagervik sites and known 
as the Säter styles II, III, IV (Herman, 1911; 1927) and 
the Fagervik styles I, II, III, IV, V respectively (Bagge, 
1951; Fig. 2:9). Fagervik I has been regarded as a tran
sitional style between the Funnel Beaker and Pitted Ware 
pottery (Welinder, 1976a: 13), while Fagervik V corre
sponds to the Battle Axe culture (cf. below). According 
to Bagge, the pottery represented different settlement 
stages, i.e. the grouping corresponded to a chronological 
variation. Löfstrand compared the altitudes where the 
Pottery groups were found in different parts of the re
gion and showed, that the phenomenon of their coin
ciding with specific altitudes is recurrent in both the 
northern and southern part of the region. By this he ment

that the distribution of finds can be related to shore- 
bound activities by reference to a synchronously reced
ing shore (Löfstrand, 1974). The chronological group
ing of the pottery styles has been questioned (Maimer, 
1962:721 fT; Segerberg et al, 1991), but it has also re
ceived certain support (Löfstrand, 1974; Welinder, 1978). 
The Fagervik styles are still in use (E. Olsson et al., 1994; 
Segerberg, 1995), but the Pitted Ware culture sites on 
Gotland have sometimes been regarded instead as syn
chronous and subdivided into “inland" and coastal ones 
(G.O. Janzon, 1974; K. Lidén, 1990) or according to 
different “clan groups” (Wallin & Martinsson-Wallin, 
1992).

Previously obtained radiocarbon dates for the Pitted 
Ware culture sites have placed them c. 4700-3800 BP 
(Wyszomirska, 1986:208), but the dates currently avail
able point to the existence of Pitted Ware elements 
(Fagervik I) in the region c. 5000 BP, and consequently 
to some extent in parallel to the Vrå culture. The dates 
indicate further that Fagervik II and III are contempo
rary, while Fagervik I still seems to be older and Fagervik 
IV younger (E. Olsson & Edenmo, in press). Fagervik IV 
seems to occur right up to c. 3500 BP, i.e. through the 
Late Neolithic as well (E. Olsson, 1996).

The Pitted Ware culture dwelling sites vary greatly 
in size, and the amounts of finds often make the com
plexes so large, that one cannot distinguish whether it 
represents one or more sites. Attempts have been made 
to delimit the sites by means of phosphate content, a 
method which does not recognize traces from all types
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Fig. 2:11 Circle diagrams showing the proportions of lithic materials (%) in
the excavated surfaces of some Middle Neolithic sites in the region and
outside it. (White = quartz, black = flint, grey = other rock.) Drawing by D.
Hammar, UV.
The following sites are included:

1. Håcksta (Hs), N=74 pcs (0% quartz, 8% flint, 92% other rock), Holm, 
1995; 1996; pers.comm.

2. Hedningahällan (Hs), N=1003 pcs (96.9% quartz, 0.1% flint,
3.0% other rock), Schierbeck, 1994.

3. Korsnäset (Da), N=1138 pcs (83% quartz, 14.4% flint, 2.6% other 
rock), P.G.P. Ericsson, 1980.

4. Fräkenrönningen (Gä), N=3015 pcs (91.4% quartz, 1 % flint,
7.6% other rock), Björck, pers.comm.

5. Sotmyra (Up), N=360 pcs (95.6% quartz, 3.6% flint, 0.8% other 
rock), Segerberg, pers. comm.

6. Vadbron (Up), N=234 pcs (95.3% quartz, 2.6% flint, 2.1% other 
rock), Segerberg, pers. comm.

7. Körartorpet (Nä), N=497 pcs (x quartz, c. 35% flint, c. 65% other 
rock), Nyberg, 1987.

8. Korsnäs (Sö), N=3208 pcs (65.1% quartz, 1.0% flint, 33.9% other 
rock), E. Olsson et al., 1994.

9. Överåda (Sö), N= 253 pcs (40.3% quartz, 24.9% flint, 34.8% other 
rock), Welinder, 1971b:65.

10. Svälinge (Ög), N=24 pcs (12.5% quartz, 29.2% flint, 58.3% other 
rock), Browall, unpubl. manuscript.

11. Sjöbol 13a (Bo), N=22454 pcs (0.1% quartz, 99.7% flint, 0.2% other 
rock), Jonsäter, 1978.

12. Köpingsvik (Öl), N= 171 pcs (20.5% quartz, 71.3% flint, 8.2% other 
rock), Schulze, 1973.

of activities (cf. Vinberg, in press; Chapter 5.1.2). The 
Smällan 3 site in the parish of Grödinge had phosphate 
concentrations exceeding 2000 P°, while the Kvedesta 
site in the parish ofTveta had only up to 75 P° (Vinberg, 
in press). Some sites possess particularly richly varied 
pottery, while others seem to be more uniform.

The sizes listed here (Table 2:3) have been determined 
with varying degrees of accuracy and must be regarded 
as approximate. The table shows a tendency for greater 
variation in the pottery of the larger sites.

It has been noted that the pottery of the Fagervik 
III—IV style seems to be more widely disseminated than 
that of the Fagervik I—II style. Adopting a diachronic per
spective regarding the grouping by style, this can be 
interpreted as a symptom of an increase in the popu
lation (e.g. Engström & Thomasson, 1932b:43; Kaelas, 
1976:138; Welinder, 1976b:30), while taken in a syn
chronic perspective the people who used the Fagervik 
III—IV pottery may have been more numerous or at least 
have produced and/or distributed the pottery to a great
er extent.

Quartz and local rock types predominate at the Pit

ted Ware culture sites in the coastal district of Eastern 
Middle Sweden (Fig. 2:11). According to a current study 
of some such sites in Södertörn, the quartz was knapped 
principally by the platform method (K. Knutsson & Lind
gren, in press). In addition, small amounts of debitage of 
flint and occasional slate tools occur. Flint occurs at high 
frequencies at sites on the mainland, e.g. Svälinge in the 
parish of Herrestad, Östergötland (Browall, unpubl. 
manuscript), Körartorpet in the parish of Götlunda, 
Närke (Nyberg 1987:6,39), and Korsnäset in the parish 
of Grangärde, Dalarna (P.G.P. Ericson, 1980). Some of 
these sites were excavated a long time ago (the Körar
torpet site in 1911 and the Korsnäset site in 1964).

The find stratum can differ in thickness between sites, 
and it can be markedly dark in colour in restricted parts 
(e.g. E. Olsson et al., 1994). A vertical stratigraphy is 
rarely found (Löfstrand, 1974), but horizontal variation 
is more often recorded (Welinder, 1973c; E. Olsson, pers. 
comm.). Fire-cracked stones are rare at the Pitted Ware 
culture sites and the hearths found have repeatedly been 
dated to the early Iron Age (Malmer ATA dnr 5815/1959; 
Segerberg, 1979; E. Olsson & Åkerlund, 1987a; P. Gus-
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tafsson, in press). No remains of houses have been found, 
only of huts (Ekholm, 1929; Bagge, 1936; Welinder, 
1971b; M. Larsson, 1995a; N. Björck, 1995), possibly 
due to the fact that the sites were used on repeated oc
casions and that the traces of previous constructions were 
thus blurred, or that more temporary constructions were 
used that did not leave any marks, or that the activities 
were of different character from permanent settlement. 
It may also be that the excavations have been too limit
ed for us to find any traces of house remains.

The Pitted Ware culture has been regarded as rep
resenting a mobile way of living on a territorial basis 
(Kaelas, 1976; Welinder, 1976b; Tilley, 1982; H. Knuts- 
son, 1995). Welinder (1976b:28-29; 1978:100-101) 
divides the Pitted Ware cultural landscape into three 
economic zones (Fig. 2:8) and separates the inner archi
pelago from the outer archipelago and the inland area. 
He argues that base camps used all the year around may 
have been located in the inner archipelago, adjoining 
several ecological zones, while the sites in the outer ar
chipelago were used periodically for seal hunting. There 
are only a few sites in the inland area, and these are 
regarded as having been used periodically for hunting 
and gathering of plants.

The faunal remains have been analysed in order to 
determine in which seasons the Pitted Ware culture sites 
were used (e.g; Lepiksaar in Löfstrand, 1974; Aaris-Sø- 
rensen, 1978). Remains from seal and swine are pre
dominant among the bones, but there are also bones of 
elk, small game, fish and birds. The distribution by spe
cies indicates that hunting continued at all seasons.

Evidence of the dietary intake over a longer period 
of time is provided by analysis of the bone chemistry of 
human skull bones, and allows the conclusion that ma
rine protein dominated the dietary intake within the 
Pitted Ware culture (K. Lidén, 1995).

Pottery and graves might be regarded as indicative of 
a more permanent life-style, and the amounts of pottery 
to be found at the Pitted Ware culture sites have some
times been regarded as suggesting that the remains were 
left by settled hunters (O. Lidén, 1948). There is a close 
spatial connection between dwelling sites and graves 
within the Pitted Ware culture on the east coast (cf. 
Welinder 1971 b:85; G.O. Janzon, 1974; Wyszomirska,
1984), so that dug down inhumation burials and human 
bones distributed in the refuse layers occur at i.a. Åloppe 
(S. Lindqvist, 1916:171; Wyszomirska, 1984:270), Fager- 
vik (Bagge, 1938:157; Wyszomirska, 1984:272), Överå- 
da (Welinder, 197lb: 17; Wyszomirska, 1984:271) and 
Korsnäs (E. Olsson et ai, 1994). Some of the graves at 
Fagervik (Wyszomirska, 1984:133) and Överåda (We
linder, 1971b) were found under collections of stones. 
Even though the graves lie within Pitted Ware culture 
sites, some of them e.g. at Fagervik and Överåda, have 
been regarded as belonging to other cultural traditions 
(e.g. Welinder, 1971b:87).

Small clay figurines commonly occur at Pitted Ware 
culture sites (G.O. Janzon, 1983; Wyszomirska, 1984; 
Nunez 1986b). These are chiefly of a zoomorphic char
acter in Sweden and have been interpreted as expres
sions of hunting magic, but on Åland and in Finland they 
are predominantly anthropomorphic. The fact that they 
are often broken has been interpreted as pointing to an 
intentional action and indicating a connection with magic 
(Nunez, 1987b). The spatial connections between graves, 
deposits of pottery, clay figurines and refuse indicate that 
the people did not separate their rituals from the every
day activities.

The Alvastra pile dwelling occupies a place apart in 
the regional evidence. This wooden platform built in a 
fen in western Östergötland has been interpreted as a 
ceremonial meeting-place (Maimer, 1984; Browall, 1986; 
1991). It includes both Funnel Beaker pottery and Pit
ted Ware pottery, but has been regarded as correspond
ing to a very short period of deposition around 4400 BP 
(Browall, 1991). It has been suggested that the pile dwell
ing and adjoining megalithic grave (mentioned above) 
represent different ideological principles from those cor
responding to the regional Pitted Ware culture and can 
be seen as part of a more western societal ideology (E. 
Olsson & Edenmo, in press).

A second stage of expansion in cultivation is consid
ered to have taken place in MN B (Welinder, 1974c:249). 
It is commonly accepted that this farming was carried 
out by the Battle Axe culture (Maimer, 1962). Named 
according to its most characteristic trait, this culture is 
called the Battle Axe culture in Sweden and Norway, 
the Single Grave culture in Denmark and the Corded 
Ware culture in Finland. It was for a long time regarded 
as having immigrated from the continent or from Fin
land (Müller, 1898:278; O. Almgren, 1906a:115; Olde- 
berg, 1952; Welinder, 1976b). Åberg (1935; 1949) and 
Maimer (1962) were opposed to this, however, and ar
gued instead that it had developed from the Funnel Beak
er culture. In more recent studies on the origin of the 
culture Kristiansen (1991b) and others again regard the 
changes as a result of migration processes and 0. Jo
hansen (1989b) as the result of small immigrating groups 
in combination with an acculturation of the indigenous 
cultures. In Finland, the Corded Ware culture is held to 
be a result of immigration (Meinander, 1965:81; Edgren, 
1970:62; Nunez, 1987a:12). The Battle Axe culture is 
described as conservative in nature (Hodder, 1990:217; 
Maimer, 1992:242), since the graves, the form and dec
oration of pottery and the battle-axes change very little 
over the 400 years of its existence.

The strongest indications of the Battle Axe culture 
are to be found in the interior parts of Eastern Middle 
Sweden (S. Florin, 1961:321). The remains consist mainly 
of graves and isolated finds of battle axes (Oldeberg, 
1952), and dwelling sites with pottery are few in number, 
small and vague. The explanations proposed for this in-
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elude theories that the culture represented cattle-breed
ing nomads with an extensive way of life that did not 
leave any dwelling sites behind (Stenberger, 1964:113), 
or that the sites had been situated on the best arable 
land and had been obliterated by cultivation in the course 
of time (Maimer, 1962:262ff). The Battle Axe culture 
has sometimes been regarded as the burial custom of a 
mixed economy (P. Persson, 1986:268; A. Carlsson, 
1990:122), but this theory might be refuted on the 
grounds that elongated houses attributed to it have re
cently been found in the region (M. Larsson & Hedvall, 
1992:32; Lekberg, 1994:36).

Some forty graves representing the Battle Axe cul
ture have been found in the region, a half of them in 
Södermanland (Maimer, 1962:930ff), mostly in the west
ern part of the province. They are usually situated on 
eskers, where they occur singlely or in small groups in 
flat ground. The graves are separated from the dwelling 
sites and are characterised by finds of a battle axe, a hol
low-edged axe and/or Corded Ware pottery. A rectan
gular mortuary building has recently been excavated in 
Södermanland, where Corded Ware pots, adzes, a battle 
axe and burnt bones of several human beings were found 
in pits alongside the walls (Lindström, 1994).

It so happens that the Pitted Ware culture sites of 
the region have pottery elements that are characteristic 
of the Battle Axe culture (Maimer, 1962:940; Bergh & 
Segerberg, 1993:14) as well as graves with elements typ
ical of this culture (Welinder, 1971b:87). Since the cul
tures are regarded as partly contemporary, it follows that 
some kind of contact existed between them, and the 
inner archipelago has been regarded as a contact zone 
between two populations (Welinder, 1976b:29; 1978: 
108). The battle axe has sometimes been regarded as 
having a symbolic function for farmers in the inland area, 
and the accumulation of axes towards the coast of Väst
manland, for example, has been attributed to the farm
ers using it as a mark of their identity in areas where 
they met with hunter-gatherers, i.e. in the coastal zone 
(Hallgren, pers. comm.). Another explanation might be 
that the area was occupied by one population only, which 
has employed different strategies in different parts of 
the region (Malmros, 1980; A. Carlsson, 1987a; 1990). 
A current study of the distribution of battle axes draws 
attention to the fact that the older types appear in the 
western part of Södermanland, so that an expansion from 
there to the east is indicated in the younger phase of the 
Battle Axe culture (Lindström, 1996; E. Olsson & Eden- 
mo, in press). In the light of the burial traditions of the 
Battle Axe culture and Pitted Ware culture, H. Knuts- 
son (1995) recently discussed sedentism vs mobility, and 
concluded that the two traditions reflect two separate 
cultural forms with different ways of life. She empha
sizes, that the Pitted Ware culture was associated with a 
mobile way of living resembling that which prevailed in 
the Mesolithic, whereas the Battle Axe culture was as

sociated with a sedentary life-style.
The Corded Ware pottery, which appears both at the 

dwelling sites and in the graves, consists of beakers with 
light walls and polished outer surface, the bottoms of
ten being decorated (Fig. 2:9). Maimer (1975:21) divid
ed the pottery into two classes, an older with cord im
pressions and a younger with both comb stamp and 
whipped cord impressions. Occasional sherds with cord 
impressions have been found at sites in the region. Dif
ficulties in distinguishing between the Corded Ware of 
the Early Neolithic Funnel Beaker culture and the Mid
dle Neolithic Battle Axe culture have been pointed out 
by Algotsson (1992:28ff), who prefers to ascribe some 
of the Battle Axe culture pottery to the Funnel Beaker 
culture, in which case the idea of a lack of inland sites in 
the Early Middle Neolithic would be mistaken.

Remains from the Battle Axe culture have sometimes 
been related to the introduction of metallurgy. Accord
ing to Maimer (1986b:21) “society became aware of the 
metal, which led to great changes” (author’s transl.).The 
battle axe has sometimes been regarded as a sign of dig
nity for a person with metallurgical know-how (G.O. 
Janzon, 1984a; 1986:134), but there are some research
ers who wish to play down the importance of metal for 
the origins of the Scandinavian Battle Axe cultures by 
pointing out that very few copper objects have been 
found in Scandinavian Battle Axe contexts (0. Johansen, 
1989b: 85-86).

We may also note that the Middle Neolithic remains 
from the coastal district diverge in terms of their sur
roundings. There are large Pitted Ware culture sites on 
the coast covering the whole period, but no finds from 
MN A in the inland area, while during MN B the finds 
representing the Battle Axe culture appear first inland 
and then seem to expand to the coast.

The transition between the Middle and Late Neo
lithic has been described as the most distinct one in the 
whole Neolithic, with many new features appearing at 
the same time (C.J. Becker, 1964:122). Among the ex
planations for the disappearance of the The Pitted Ware 
culture in the Late Neolithic, mention has been made of 
disturbances in the marine nutritional chain as a conse
quence of a rapid regression in shore level, implying the 
disappearance of the fauna on which the seals fed (cf. 
Löfstrand, 1974: 129ff). An alternative possibility is that 
the Battle Axe culture that marked the end of the Mid
dle Neolithic drove the representatives of the Pitted Ware 
culture out of their traditional hunting-gathering area in 
the inner archipelago and forced them to move towards 
the outer archipelago. Their economic base thus became 
narrower and more sensitive to ecological changes (We
linder, 1978:110). B. Petré (1984:211) proposes that ma
rine hunting was important beyond that time, alongside 
cultivation and cattle raising, and his mixed economy 
model takes the coastal settlement as being part of a 
transhumance, by which he meant that claims over the
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rights to exploitation of the land began in this context. As indi
cated by pollen analyses the areas for pasture was enlarged dur
ing the Late Neolithic, while the indications of cultivation var
ies (Göransson, 1989b).

Our knowledge about sites from the Late Neolithic is re
stricted, possibly on account of the fact that the people lived a 
mobile life with extensive cattle breeding. The known sites are 
situated by the coast, while isolated finds have also been made 
inland, the most common being simple shaft-hole axes (Se
gerberg, 1978). The sites investigated are small, and in some 
cases Late Neolithic remains have been found to be superim
posed by Bronze Age remains [e.g. K. Andersson & Hjärthner- 
Holdar, 1989; Ulien, pers.comm.).The continued utilization of 
the same localities into the Bronze Age might have reduced the 
conspicuousness of Late Neolithic sites. Another possible in
fluence on Late Neolithic sites, that has been discussed is the 
Litorina 4 transgression (Hulthén, unpubl. manuscript; Biuw 
& Ferenius, 1981:44; Miller, 1982a; Zillén, 1988; E. Olsson &J. 
Holm, in press). As a rule there are only a few Late Neolithic 
features or finds at the sites, although some remains of a house 
°f a mesula construction have recently been investigated in the 
region (K. Andersson et al., 1990; M. Larsson & Hedvall, 1992; 
Stålbom, 1995). The Late Neolithic pottery is often fragment
ed and has received very little attention in regional research. It 
15 assumed to be comparable to the contemporary pottery of 
southern Scandinavia, where the vessels have a straight or slight
ly S-shaped profile and a plain decoration with short lines and 
whipped cord impressions in horizontal lines or belts of an an
gular pattem (Hulthén, 1977:191; Fig. 2:9). Small pits also occur 
°n pottery from Eastern Middle Sweden, and new elements 
such as “barbed wire” impressions and cordons. An attempt to 
make a compilation of Late Neolithic elements from excava
tions in the region has recently been made by E. Olsson & J. 
Holm (in press), in which a Late Neolithic time interval from 
3900 to 3500 BP is defined on the evidence of 14C-dated sherds 
vyith barbed wire” and cordon motifs. The authors also note, 
that flint is more common at the Late Neolithic sites than pre
viously. It is clear from Fig. 2:12 that quartz occurs less com
monly than at earlier sites.

A characteristic Late Neolithic element is the stone cists 
'"mich extend further to the northeast in their distribution than 
t. e °lder megalithic graves (cf. B.O.H. Johansson, 1961). A par
ticularly large number of stone cists have been found in 
t e western part of Östergötland and in Närke (Hyenstrand,
, 4;52). j\jone Lave been found in western Södermanland,
ut there are examples in Västmanland and Uppland to the 

uorth of Mälaren and one southwest of Stockholm (Apel,
2;9), i.e. in areas with no evidence of the old megalithic 

grave tradition. The spatial distribution of stone cists suggests 
at the tradition of erecting stone monuments was more fre

quent on the mainland than near the coast, although the cairn 
graves of the subsequent Bronze Age are well represented in 
'j e coas1:al districts of Eastern Middle Sweden (Hyenstrand,
1984:58).
,. remains from the Late Neolithic are regarded as cultur- 

y uniform (C.J. Becker, 1964:122ff). It has also been pointed

Fig. 2:12 Circle diagrams showing the proportion 
oflithic materials (%) in the excavated surfaces of 
some Late Neolithic sites in the region and outside 
it. [White = quartz, black = flint, grey = other 
rock.) Drawing by D. Hammar, UV.
The following sites are included:
1. Rösta (Hs), only excav. finds, N=1245 pcs 

(30% quartz, 6.6% flint, 63.4% other rock), 
Sundlin, 1974.

2. Annelund (Up), N=204 pcs (63.2% quartz, 
21.6% flint, 15.2% other rock), Fagerlund Sć 
Hamilton, 1995.

3. Pärlängsberget (Sö), N=42 pcs (64.3% quartz, 
28.6% flint, 7.1% other rock), Schierbeck, 
1993.

4. Fäns åker (Sö), N=8 pcs (50% quartz, 37.5% 
flint, 12.5% other rock), Kihlstedt, 1994.

out that the artefacts bear resemblances to 
those of the previous period, while the uti
lization of space is a feature held more in 
common with the following period (E. Ols
son & J. Holm, in press).



3
SUBREGIONAL EVIDENCE

3.1. Spatial distribution of finds at Bråviken

Introduction
The known Stone Age sites in Östergötland show a re
markable concentration partly in the fjord-like bay of 
Bråviken and partly in the Alvastra area (Fig. 3:1). It is 
not very likely that this patchy distribution represents 
the real situation in the Stone Age, but rather it reflects 
the locations where searches have been made so far. I 
have chosen to study the remains at Bråviken, which is 
situated on the border between the provinces of Söder
manland and Östergötland, and have made observations 
in Kolmården to the north of the bay (parishes of Kvil- 
linge, Krokek and Kvarsebo in Östergötland and Tuna- 
berg in Södermanland) and at Vikbolandet to the south 
(parishes of Östra Husby, Häradshammar, Kuddby, Å and 
Östra Ny in Östergötland; Fig. 3:2). The Bråviken area 
is divided into two geographically different parts by a 
natural border between mountainous and flat country.

For most of the Medieval period, Kolmården was vir
tually uninhabited. It is mentioned in the local Medieval 
Law (Östgötalagen, cf. Holmbäck & Wessen, 1933) as 
”common forest”. The farmers of Vikbolandet pastured 
their livestock there in summertime and later a few set
tlers moved there. The rich supplies of timber, ores and 
power from waterfalls have been utilized at least since 
the Medieval period, and several foundries were estab
lished in the 17th century. The main highway from Stock
holm to the south has for a long time passed through 
the forest of Kolmården, which has traditionally been 
a feared place for outlawed highwaymen and thieves. 
Prayers were habitually said at the monastery of Krokek 
for help from the saints for those faced with the pros
pect of this dangerous journey into no man’s land. Among

Fig. 3:1 Distribution of known "sites without visible features" in 
the province of Östergötland according to the Register of Ancient 
Monuments (RAM) by 1988, from a computerized search.
Note that no more exact chronological details are available, 
but that this term includes sites from all prehistoric periods.
Redrawn by D. Hammar, UV.

the travellers were many authors who have depicted 
the desolateness and beauty of the huge forest. C.J.L. 
Almqvist (1834), for example, endows Kolmården with 
a bewitching and romantic atmosphere in his descrip
tion of the beautiful and inaccessible Tintomara.

Fig. 3:3 Seine-fishing 
on ice. Drawing by 
Sjöberg (1900).



Subregional Evidence 53

Nyköping

Kiladalen

Kolmården
Krokek

Kvillinge
Kvarsebo

Tunaberg
, ■ Bråviken

iöstra Stenby)
\ Dagsberg Östra Husby

Konung-

Norrköping Häradshammar

Kuddby

Jonsberg

The
Baltic

Söderköping

Fig. 3:2 Map of the Bråviken subregion, with the parishes and place-names mentioned. Drawing by D. Hammar, UV.

Kolmården is known to have been an important hunt
ing ground, and a lucrative fishing trade has been car
ried on along the coast of Bråviken. Conditions were 
good for catching migratory fish in the stream of Motala 
[cf. Ljung, 1965:58), and particularly large amounts of 
fish were obtained from the bay during spawning time 
and also by fishing with seine nets from the ice in win
ter. This is mentioned in the local Medieval laws (both 
Östgötalagen and Södermannalagen) from the early 14th 
century (Holmbäck & Wessen, 1933; 1940). Fishing with 
seine nets was a laborious procedure that required team
work, which according to the accounts was organised 
on a large scale (Fig. 3:3). This was still of great impor
tance in the 17th century [e.g. von Friesen, 1915; En- 
holm, (1753 and 1754) 1969. An old-fashioned system 
of community economics for housekeeping has been kept 
up to modern times in the fishing village of Harstena in 
the archipelago of Östergötland (Sterner, 1930), which 
it will be possible to return to later regarding fishing and 
seal hunting.

To judge from the archaeological remains, the Brå
viken area already provided good opportunities for hunt
ing, gathering and fishing in both lakes and the sea in 
Prehistoric times. Remains from the Stone Age predom
inate in the Prehistoric evidence.

3.1.1. Location and environmental evidence

The Kolmården subregion is a magnificent fissure valley 
landscape with highly broken ground and real topograph
ic barriers. It is delimited by major faults represented by 
the long valley of the Kila River to the north and the bay 
of Bråviken to the south (Figs 3:4 and 3:7). There are 
also fractures in a northwestern-southeastern direction 
that are likewise marked by valleys, and moderately frac
tured ground with flat plateaux also occurs elsewhere. 
The largest fen complex of middle Sweden is to be found 
in Kolmården. The fissure valleys contain small dammed- 
up lakes. The upland area is more than 90 km long and 
some 20 km broad. The highest point, at Borgberget 
beside Hults Bruk lies at 177 m a.s.l., and from there the 
land surface slopes away gently to the east towards the 
Tunaberg Peninsula. The water depth south of the fault 
is c. 30 m. The primary bedrock consists of gneiss and 
granite with inclusions of iron, copper, limestone, mar
ble, quartz and feldspar. There are old mine-shafts all 
over Kolmården, the remains of quarrying. There are 
many diabase dikes and also large quartz deposits that 
have been quarried in historical times to supply the glass 
industry. The vegetation is poor on the till soils and rocky 
ground covered by coniferous forests, but the vegeta-
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Fig. 3/4 Rock face of fault on the northern 
side of Bråviken in the neighbourhood of 
Kvarsebo. Aerial photograph by J. Norrman, 
CBNA.

Fig. 3:5 The Myrby valley at 
Vikbolandet from the northeast. Aerial 
photograph by J. Norrman, CBNA.

tion is richer in species in the fissure valleys between 
the mountains.

The Vikbolandet subregion is a well-defined penin
sula surrounded by the bay of Bråviken to the north, 
that of Slätbaken to the south and the Baltic Sea to the 
east. To the west the subregion adjoins a wooded es
carpment, that extends from Norrköping to Söderköping. 
The southern coast of Bråviken is flat, with many shal
low bays that are slowly becoming overgrown. There 
are large areas of beach meadows and vast belts of reeds 
that provide attractive retreats for birds. The western 
part of Vikbolandet is made up of fertile flat country, 
while the eastern part is a more broken landscape with 
fertile clayey plains between low bedrock outcrops (Berg
ström & Wikström, 1975) (Fig. 3:5). There are leached 
tills connected with the rocky areas, and finer sediments 
in the fissure valleys. Extensive areas are cultivated. The 
coast furthest east is irregular and rich in islands. The

bay of Slätbaken to the south occupies a bedrock fault 
zone like that of Bråviken. The bedrock walls are steep, 
but not as high or upright as beside Bråviken. The Vik
bolandet area slopes towards the north and the water
courses flow into Bråviken.

The present-day bay of Bråviken is approx. 35 km 
long and runs E-W. It narrows to about 900 m in its 
middle part, but widens towards the mouth in the east, 
where it is several km across. The bay was considerably 
larger during the Boreal, Atlantic and Subboreal periods 
than it is today (cf. Fig. 3:7). The biggest river flowing 
into it is the stream of Motala in the west, where the 
outflow forms an estuary with outgoing fresh water in 
the surface layer and incoming salt water in the deeper 
layers. East of Åby there are several outflows that drain 
the upland lake system to the north. By comparison with 
the other large bays on the east coast, Bråviken has a 
particularly high input of fresh water, which means a
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good turnover of water. In principle, sea water is trans
ported into the bay along the deep northern coast, while 
outward transport takes place along the more shallow 
southern coast (Bergstrand, 1977:53). The fresh, nutri
tious water provides good conditions for a rich food- 
chain, which is probably one of the explanations why 
there are so many Stone Age sites located along the north
ern coast of the bay.

Kolmården emerged from the Baltic Ice Lake and 
Yoldia Sea before 10,000 BP and the first colonization 
by plants took place on small windswept islets located 
in the outermost part of an open archipelago south of 
the ice front. Land uplift was about 10 m per 100 years 
at that time and the land surfaces increased rapidly. The 
local fauna of that period is almost unknown, and the 
Baltic Ice Lake is regarded as having been poor in ani
mals (Liljegren & Lagerås, 1993:22). In addition to plants 
of arctic and subarctic affinity, the pioneer flora of Kol
mården included steppe elements indicative of dry, sun
ny summers (M.-B. Llorin, 1977:22). When there was a 
connection between the Baltic Ice Lake and the sea to 
the west through the Middle Swedish depression, salt 
water could enter the Baltic basin. It is likely that salin
ity was most pronounced in Central Sweden, where gla
cial water flowed out and a bottom stream brought salt

water in (Liljegren & Lagerås, 1993:26). A fossil herring 
from the Yoldia Sea stage has been found in the Närke 
Strait, as the channel of that time has been termed (Gräs
lund, 1978:221).

Local shore displacement has been investigated by 
Thomasson (1938), Promm (1976), C. Persson (1973; 
1979; Pig. 3:6) and N.-O. Svensson (1994). Several Bal
tic shore levels downwards from the highest shore-line 
at approx. 150 m a.s.l. have been distinguished at Kol
mården (Thomasson, 1938;Agrell, 1979:222). The lo
cal pattern of shore displacement is not quite clear, but 
at the transition between the Yoldia Sea and the Ancylus 
Lake the water level is estimated to have been between 
98 and 92 m a.s.l. and small basins had already become 
isolated to form lakes on the islands (C. Persson, 1979:16;
M.-B. Llorin, 1977:fig. 9). The land was colonized by 
pine, birch, sea buckthorn, hazel, heather and alder. 
During the Ancylus Lake stage shore displacement was 
still substantial and the shore moved from approx. 90 to 
60 m a.s.l. in about 1,500 years. The fresh water of the 
Ancylus Lake did not differ greatly from the surface water 
of the Yoldia Sea, which was also fairly fresh (C. Pers
son, 1979:16ff), and it is uncertain what kind of change 
the isolation of the Baltic basin from the sea in the west 
might have involved for the marine fauna.
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Fig. 3:6 Shore displacement model according to C. Persson (1979).
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Fig. 3:7 Map of the Bmviken subregion, with altitude intervals 25, 50, 75, 100, 125 and 150 m a.s.l. marked. According to C. 
Persson (1979), 25 m correspond to the situation around 4000 BP, 50 m to 8000 BP and 75 m to 9000 BP. Redrawn from key 
maps at a scale of 1:250 000 by D. Hammar, UV.

The freshwater stage lasted until the salt water in
gressien of the Mastogloia stage, i.e. a transition period 
with brackish water before the marine Atlantic Litorina 
Sea stage. It was a period of warm climate, that culmi
nated around 6000 BP and was characterized by interac
tions between eustatic sea level changes and isostatic land 
uplift. Litorina transgressions have been recorded both 
north and south of Kolmården (S. Florin, 1959; B. Berg
lund, 1971; C. Persson, 1973), but none has yet been 
recorded in Kolmården itself. One reason for this may 
be that there are no fen basins at altitudes between 50 
and 25 m, where this could be studied. Thomasson nev
ertheless pointed out distinct beach ridges at altitudes 
of 84,60,47,42,30 and 24.5 m a.s.l. (Thomasson, 1938) 
and a transgression reaching 42 m a.s.l. in the Nyköping 
area just northeast of Kolmården has been radiocarbon 
dated to 6500-6300 BP (C. Persson, 1973).

It can be assumed from information available on shore 
displacement in the area that there were large connect
ed land surfaces to the north of Bråviken in the early 
Stone Age (Fig. 3:7). The landscape was dominated by 
hills with small lakes and fens and crossed by narrow

straits that subsequently dried by and formed long val
leys as shore displacement proceeded. The watercours
es brought sediment from the hills and deposited it at 
the river mouths.

Mixed oak forests spread to the area during the At
lantic period and all the thermophilous trees except 
hornbeam have been verified in Kolmården, even though 
pine was still predominant. Elm declined during the 
Subboreal and there are indications of temporary forest 
clearances (M.-B. Florin, 1977:46).The warm, moist cli
mate implied good living conditions for animals such as 
beaver and otter.

No comprehensive organic remains from the Boreal 
have been found in the area, but it was a propitious time 
for large terrestrial animals and skulls of European bison 
and aurochs have been found in Östergötland (Asklund, 
1937). Among the finds from the Subboreal are herring 
scales from the Alvastra pile dwelling in western Öster
götland. It has been assumed that the herring had been 
caught further east in the Litorina Sea, and it has been 
calculated from its scales that the species was larger in 
size during the Litorina period and had a faster rate
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of growth than it does in the Baltic today (Gräslund, 
1978:223ff).

A skeleton of a large Ringed seal with a harpoon point 
in it was found in clay at a depth of 4.5 m when excavat
ing for the town hall in Norrköping. It has been assumed 
that the seal had been harpooned, but tore itself loose, 
sank to the bottom and became embedded in the clay. 
Skeletons and/or impressions of fish were found in the 
clay at about the same depth representing six species, 
perch, four-horned sculpin (Triglopsis ąuadńcoruis), 
plaice, turbot, bream and pike. Diatom analyses in con
nection with the finds indicate a salinity of about 0.8- 
0.9 %, and the strata are regarded as related to the Lito- 
rina stage (approx. 7000-3500 years BP). Accordingly 
there were freshwater fish such as pike and perch to be 
found in a saltwater context. The circumstances have 
been explained by the fact that the water issuing from 
the mouth of a strong freshwater stream, in this case 
that of Lake Vättern, will have reduced the salinity in 
the area, making it possible for freshwater fish to thrive 
(Lönnberg, 1908).

There was an archipelago to the south of Bråviken 
throughout the regression period. Only a few small is
lands had emerged in the southern part of Vikbolandet 
during the Mesolithic, but larger islands emerged in the 
Neolithic and the subregion comprised both outer ar
chipelago and inner archipelago environments (Fig. 3:7). 
Extensive clay lands, often with a peat cover, were ex
posed in the long valleys during the Bronze Age, and 
Vikbolandet became a continuous land surface with 
widespread pasture land.

A number of Bronze Age archaeological finds were 
made at low altitudes on the plains in the 1920s. It was 
difficult to explain why they occurred at these low al
titudes and the problems of shore displacement came 
into focus. Norden (1925:119-122) suggested that the 
lowland surface to the south of the Bråviken fault had 
not risen at the same rate as the area to the north. Neo- 
tectonic movements have been studied by geologists 
(Mörner, 1977; N.-O. Svensson, 1994), but no detailed 
investigations have been carried out in the area up to 
now and the possibility that bedrock movements could 
have been in progress in the late Holocene has not been 
investigated. Attempts have been made to elucidate shore 
displacement locally in Vikbolandet, and indications of 
a transgression found in the parish of Östra Husby (Miller 
in K. Berglund et al., 1989:11, 34-35).

3.1.2. Archaeological evidence 
Kolmården
A total of 35 Stone Age dwelling sites, 62 Stone Age 
find sites and 4 stray found Stone Age artefacts were 
recorded for the small valleys of Kolmården that run 
down towards the bay of Bråviken in the Register of 
Ancient Monuments (RAM) as of 1991 (Appendix 1:

Table 1).
The Stone Age dwelling sites (Sw. boplats) comprised 

one site with axes, four with quartz debitage and pecked 
axes and 30 sites with Pitted Ware pottery, quartz debit- 
age and pecked axes. The two first-mentioned types were 
found at altitudes between about 60 and 40 m a.s.l. and 
the latter between 35 and 25 m a.s.l. (Appendix 1:Table 
2). Accordingly the sites varied in altitude and content 
and were regarded as deriving from different periods in 
time, the higher sites with quartz and axes being regard
ed as Mesolithic (Engström, 1936; P. Olsen, 1965) and 
the lower sites representing the Pitted Ware culture sites 
of the Middle Neolithic (Bagge, 1951; Welinder, 1973b; 
Segerberg et al., 1991). The sites were located along the 
northern shore of the bay. There were more sites found 
in the parish of Kvarsebo than in all the other parishes 
together. No pure Vrå culture sites, nor any Late Neo
lithic sites were known in Kolmården. Engström &Tho- 
masson had already noticed that the altitudes between 
38 and 31 m a.s.l., i.e. between the Pitted Ware culture 
sites and the sites with quartz debitage and axes, were 
lacking in finds (Engström, 1934:190). A gap in the se
quence of sites in the Kolmården subregion around 35 
m a.s.l. would correspond to the altitude of the shore at 
around the transition between the Mesolithic and the 
Neolithic, at which point the L 3-transgression was esti
mated to have occurred.

Since the Stone Age find sites (Sw. fyndplats) may 
indicate remains of the same kind as the sites, they should 
also be examined. Occasional artefacts have been record
ed at various altitudes up to 90 m a.s.l., and no concen
trations at altitudes corresponding to the distribution of 
the dwelling sites can be distinguished (Appendix 1: 
Table 3). Most of them concern finds of axes between 
about 50 and 25 m a.s.l., these being particularly nu
merous around 50 m a.s.l. in the parish of Kvarsebo. At 
about 7000-6000 BP the sea level fluctuated within the 
interval 50-45 m a.s.l. for some time, and if the axes 
were left behind from shore-bound activities of some 
kind one would expect a higher frequency of finds around 
the altitude of 50 m, which is indeed the case. These 
finds have often been made at random and without any 
closer examination of the context. Stone axes have been 
found since the end of the 19th century, mostly in con
nection with agricultural work, when they were collect
ed up by the landowners. The locations of the finds were 
as a rule noted roughly and there were seldom any more 
detailed statements than an identification to a certain 
farm or field. Localities of pottery finds were not noted 
until the beginning of the 20th century, and the number 
of finds has been decisive in determining whether the 
case was recorded as a find site or a dwelling site. It is 
possible that the find sites of pottery that were located 
close together, e.g. the prehistoric remains RAM 117 and 
118 in the parish of Kvillinge, actually represent remains 
from a larger surface of activity. In the survey by Eng-
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Fig. 3:8 Map of the Bråmken subregion with Mesolithic sites marked. Drawing by D. Hammar, UV.

ström these two find sites were characterised as a 
dwelling site named Haga (Engström & Thomasson, 
1932a:24). Find sites of axes located quite close togeth
er may similarly originate from a connected surface of 
activities. This holds good for RAM 35,36 and 57 in the 
parish of Kvarsebo, for example, all of which were situ
ated on a sandy slope at Bubbekulla, where two brooks 
met. In addition to the information in the RAM, there is 
a statement of Bagge, that shaft-hole axes and a faceted 
polishing stone had been found at Bubbekulla at an 
altitude of about 21 m a.s.l. He regarded the finds 
as remains of a Late Neolithic dwelling site (Bagge, 
1951:104).

Just like concentrations of artefacts, the places where 
occasional artefacts are found may indicate locations of 
prehistoric activity. The information on the places where 
axes were found in Kolmården was insufficient, howev
er, to allow any opinion to be formed on how the area 
was used. It was rare for the axes to be recorded when 
collected, and the information on axe types and find 
context was incomplete.

The axes recorded at higher altitudes were produced 
from local rock. Examples of axes resembling core axes 
have been found at Hult in the parish of Kvillinge (Fig. 
3:9a), but were not common in the rest of the area. In 
addition, there were axes with both traces of flaking and 
pecking, but the most frequent were axes with a com
pletely pecked surface and a polished edge. Pecked axes 
also occurred at lower altitudes, at the Pitted Ware cul

ture sites. According to Engström (1936:26) “pecked axes 
ceased to appear at 38 m a.s.l., to emerge again at the 
pottery sites” (author’s transl.).

In two cases it could be established that axes had 
been found well above a contemporary shore zone, in
volving a thin-butted greenstone axe found around 80 
m a.s.l. at the Lake Hampsjön (RAM 75, in the parish of 
Krokek) and a fragmentary shaft-hole axe from around 
70 m a.s.l. (RAM 63, also in the parish of Krokek). Thus 
there were occasional axe finds that might indicate ac
tivities in the “inland” area, but for the time being they 
are too few in number for any pattern to be detected. 
The remaining thin-butted axes and shaft-hole axes were 
found at the same altitudes as the remains representing 
the Pitted Ware culture.

Considering the timing of shore displacement, find 
sites of occasional stone axes or pottery at altitudes be
low 20 m a.s.l. cannot correspond to activities on dry 
land during the Stone Age. Eight of the 62 find sites lay 
at altitudes below 20 m a.s.l., consisting of slate points 
(RAM 114, in the parish of Kvillinge), stone axes (RAM 
43, in the parish of Krokek, RAM 62 and 82, in the 
parish of Kvarsebo, RAM 303 and 319, in the parish of 
Tunaberg), pottery (RAM 56, in the parish of Kvarsebo) 
and a collection of a flanged axe of bronze, a hollow- 
edged chisel of greenstone and a rectangular slate axe 
(RAM 268, in the parish of Tunaberg). Either the items 
were deposited in water or else they had been moved to 
these locations after the Stone Age or they were of a
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younger date.
The records also contain stray finds (Sw. lösfynd), 

used when the location is not known in detail. Only a 
few axes and pottery finds are recorded as such in the 
parishes in question.

It may well be argued that neither the stray finds nor 
the find sites can be regarded as places of human activi
ty unless further support can be obtained for such as
sumptions. In this connection, as mentioned in Chapter 
1.5,1 chose to work with the category of dwelling sites, 
since they can more reliably be assumed to reflect the 
place of an activity. Since no complete description ex
ists of Stone Age sites in the Kolmården subregion, I 
have made a short list here of the known remains. The 
information on altitudes is after Engström unless other
wise indicated, and is based on instrumental levellings 
taking the water level of the bay of Bråviken as the base.

Mesolithic sites

More than one hundred axes had already been found at 
Hults Bruk at the very head of Bråviken in the late 19th 
century (RAM 71, in the parish of Kvillinge; Figs 3:8 
and 3:1 Oa), in connection with the construction of houses 
(P. Olsen, 1965:10). The place has not been profession
ally investigated, however, and the contexts of the finds 
are somewhat unclear. Whole axes, a large number of 
fragmentary axes, axe preforms, occasional debitage of 
rock, polishing stones and a hammer stone have been 
recovered within an area of about 7,000 m2 situated 38- 
45 m a.s.l. on a terrace between a river ravine and a steep 
hill side. Engström (1936:3, 25ff) states that only one 
axe at Hult was found below 39-40 m a.s.l. The collec
tion comprises examples resembling core axes, pecked 
axes, point-butted axes, hollow-edged chisels, miniature

Fig. 3:9a A selection of axes from Hult (RAM 71 in Kvillinge): core axe, chipped and pecked axe, pecked axe, miniature axe with 
polished edge, partly polished axe with rectangular cross-section and neck of a shaft-hole axe. Drawings by E. Crafoord, UV.
Scale 1:2.
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Fig. 5:9b A selection of axes from Majstorp (RAM 18 in Krokek): pecked and partly polished axes. 
Drawings by E. Crafoord, UV. Scale 1:2.
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axes and shaft-hole axes and they seem to be from dif
ferent periods (Fig. 3:9a). Most of them are made of 
greenstone, which is regarded as coming from the dia
base dykes of the subregion, but alien rock types also 
occur. Some axes are made of basaltic rock and some of 
a compact yellowish rock said not to be found at Hult. 
On account of the unusually large number of axes in 
one locality and the occurrence of axe preforms, the place 
has been regarded as a manufacturing site (Nerman, 
1911:22; Engström, 1936:11; Ornell, 1981:86).

In the late 1920s a flake axe, a core and a blade of 
flint were found together with a number of greenstone 
axes in a “settlement layer consisting of sand blackened 
with carbon” (author’s transl.) at Borgsmon southwest 
of Norrköping (Fig. 3:8). The place is situated directly 
outside the area to be analysed here, but is worth men
tioning because it was the first Mesolithic site to be in
vestigated at Bråviken and is believed to have been part
ly responsible for the attention subsequently afforded 
to the Stone Age remains of this subregion. The cultural 
layer was noticeable at several places within a distance 
of 400 m and an investigation was carried out by means 
of test pits, in which “partially burnt branches etc., to
gether with a greasy, shining black cultural layer were 
discovered" (author’s transl.). They tried to analyse its 
composition, but state that “all traces of pollen etc. had 
been wiped out” (author’s transl. of Norden, 1932). 
Norden noticed that older elements (the flake axe) and 
younger forms (polished axes) occurred in the same cul
tural layer and concentrated on placing the site chrono
logically. In his opinion, the site becomes understanda
ble only in relation to a shore level around 40 m a.s.l., at 
the time of which it was situated on a narrow tongue of 
land that had arisen in the strait that existed at that time 
between the bay of Bråviken and the lake system of 
Östergötland (Norden, 1932:fig. 14; P. Olsen, 1965:fig. 
3). At the time when this find was made there were no 
contemporary local finds to compare it with, and no at
tempts were made to understand the function of the 
site. Since houses have now been built in the area, it is 
no longer possible to supplement the picture with more 
field information.

Quartz and some thirty pecked axes (Fig. 3:9b) have 
been found at various times since the 1930s at Majstorp 
(RAM 18, in the parish of Krokek; Figs 3:8 and 3:10b), 
and roughly worked axes (preforms?) on the northern 
margin of a small valley at altitudes between c. 40 and 
55 m a.s.l. (Engström, 1936:22). The place adjoins a hilly 
area to the north and a stream in a deep ravine to the 
west. The remains were not recorded in the RAM until 
the 1970s and were therefore not noticed in connection 
with town planning in 1960. Permission was given to 
build a house in the area, and during excavations in 1985, 
which affected a less intensively used part of the site, 
the ground proved to have been disturbed by previous 
building and cultivation in the area. No structures were

found, but there were cores, flakes and splinters of quartz 
which indicate that tool production had occurred at the 
spot. Both platform and bipolar knapping had been used. 
Occasional fire-cracked rocks were also found, likewise 
a flake of flint, a whetstone, burnt clay and burnt bone 
were found. From the character of the finds and the lo
cation of the site the remains were dated to c. 6500- 
5500 BP (E. Olsson, 1993). In still another investigation 
in the area in 1989 quartz flakes were found (M. Lars- 
son, ATA dnr 2369/1989). The Majstorp site is the only 
Mesolithic site that has been investigated in the area since 
the work of Borgsmon in the 1930s.

Another three sites with pecked axes and quartz 
flakes have been recorded (Fig. 3:8). At Andersbo (RAM 
19, in the parish of Krokek), in a more eastern part of 
the same small valley as the Majstorp site but at alti
tudes between 60 and 55 m a.s.l. (Fig. 3:10b), fire-cracked 
stones have been found (Engström, 1936:23), and at 
Arvidsberg (RAM 81, in the parish of Krokek), in a small
er valley further to the east and around 40 m a.s.l. (Fig. 
3:10b), Engström reported finds of axes (Engström, 
1936:23). At Åbacken-Östanå (RAM 29, in the parish 
of Kvarsebo) finally, Engström recorded a dwelling site 
on a well protected sandy slope to the south of a moun
tain area and to the east of a stream in a ravine, where 
axes had been found down to 40 m a.s.l. (Engström, 
1936:25; Fig. 3:10c). It was ascertained from a test pit 
excavation at Åbacken that there are also settlement re
mains with pottery, axes and quartz flakes on lower ter
races of the slope, at 35-33 and 28-25 m a.s.l. respec
tively (cf. RAM 17, in the parish of Kvarsebo) (Engström 
& Thomasson, 1932b :3 Iff; Engström, 1936:25). It would 
seem to be possible at Åbacken-Östanå to study how a 
dwelling area was used over the long period from the 
Mesolithic to the Neolithic.

All five Mesolithic sites in the area described here 
lay on sandy slopes close to streams and well into small 
valleys, surrounded by hills and well protected (Fig. 
3:10a-c). Such locations were probably favourable for 
fishing. They were located at different altitudes and if 
they were all shore-bound they can be assumed to be 
from different periods. One of the sites was located 
around 55 m a.s.l. and is possibly from the period before 
the LI and L2 transgressions, and the other four were 
located above 40 m a.s.l., i.e. possibly before L3. It is 
difficult at our present level of knowledge to estimate 
the sizes and times of use of the various sites, but the 
site at Hult evidently differs from the others as regards 
contents, in view of the particularly rich occurrence of 
axes, that completely dominate the picture. The inter
pretation of the site as a place of manufacturing is con
tradicted by the fact that there is a low frequency of 
flakes recovered there, although it is uncertain whether 
one should regard this as suggesting that there had not 
been any flakes at the site or that the artefacts were col
lected in such an early stage that the refuse was not val-
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ued as being of interest. If the find notices are correct 
and all the axes in the collection were recovered at the 
same place, then they had been deposited at the same 
place over a considerable period of time. The location 
by the outflow of a river was probably important in this. 
Furthermore, the topography of the area is particularly 
dramatic, with steep hillsides which attract a lot of at
tention, at least today. Alternatively, the site may be in

terpreted as an aggregation site, where people met re
peatedly.

A small site was found at Leverstad, south of Norr
köping (Fig. 3:8), in the late 1980s and excavated in con
nection with the construction of a new route for the E4 
trunk road. A continuous surface measuring about 30x20 
m was excavated, and two hearths and some quartz deb- 
itage were found within an area of about 20x10 m. The

Fig. 3:10a-c Maps showing the location of the Mesolithic sites at a. Hult (extract from economic maps 9G Od, 9G Oe, 9G Id 
and 9G le, scale 1:10,000) b. Majstorp, Andersbo, AnHdsberg (extract from economic maps 9G Og, 9G Oh, 9Glgand 9Glh, 
scale 1:10,000) and c. Åbacken-Östanå (extract from economic map 9H 0a, scale 1:10,000). Drawings by D. Hammar, UV.
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remains lay 40 m a.s.l. and are probably derived from a 
short stay in the Mesolithic (Lindgren, 1991). The site 
represents a category of small sites in Eastern Middle 
Sweden which have not attracted much attention 
before.

The two Mesolithic sites in the Norrköping area lie 
at about the same altitude above the sea as the four sites 
in Kolmården mentioned above, but they differ in con
tent and extent, and we can note that there is some var
iation among the local site remains from the later part 
of the Mesolithic.

Neolithic sites
The first Neolithic site was recorded at the beginning of 
the 20th century, when pottery sherds were found at 
Säter in the parish of Kvarsebo (O. Almgren, 1906b; Fig. 
3:11). Since then many similar finds have been made 
along a more than one kilometre long stretch of the bay 
of Bråviken. The finds were made on different occasions 
and are recorded as separate prehistoric remains (Fig. 
3:12;Appendix liTable 1). If the finds from the Säter 
area had been made today, they would possibly have 
been regarded as one large dwelling area. Excavations 
have been carried out at three places in the Säter area, 
but no detailed reports have been published. The deco
ration of the potsherds and their distribution by altitude

have been described, however. The Säter I site was re
garded as the oldest on account of its high position, but 
it has later been re-evaluated and it is instead regarded 
as a higher area with Säter IV-pottery (Bagge, 1951:59). 
It was established that Säter II pottery appeared down 
to 28-27 m a.s.l., Säter III pottery down to 26-25 m 
a.s.l. and Säter IV pottery down to 24-23 m.a.s.l. The 
Säter styles were considered to correspond to different 
chronological stages (Nerman, 1911; 1927), but this 
grouping was carried out early, before the great varia
tion in Pitted Ware decorative elements was known. The 
different styles are not well defined, but the Säter style 
scheme is still used as a reference for Pitted Ware pot
tery in Eastern Middle Sweden.

Pecked axes, chisels, flint points, polishing stones, 
debitage of quartz, flint and other rock, burnt bone from 
seals, fish and swine, and a bronze knife characteristic of 
the Bronze Age period V have also been found at Säter 
(O. Almgren, 1906b), and also pottery of a Bronze Age 
type (Lennart Eriksson & Selinge, 1972).

An extensive encroachment into the dwelling site 
occurred in 1959, when the Säter III site (RAM 70, in 
the parish of Kvarsebo) was damaged in connection with 
the construction of a road to the new Säter ferry berth. 
Säter III pottery was found immediately to the north of 
the newly-built road, and a hearth was investigated ly
ing upon the Säter III layer. Charcoal from the hearth
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Fig. 3:12 Extract from 
economic map 9G Oj, 
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marked in the Säter 
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has been 14C-dated and indicates that the area was also 
used in the early Iron Age (Malmer, ATA dnr 5815/1959). 
The results of phosphate mapping also indicate that the 
area was used in the Iron Age (Lennart Eriksson & Selinge, 
1972).

The connection of the Säter sites with prehistoric 
shore levels inspired Torsten Engström, a teacher at the 
Marmorbruket elementary school, who was also a rep
resentative of the Central Board of National Antiquities 
in Kolmården, and the geologist Harald Thomasson, to 
make a detailed survey of sites and shore-lines along the 
northern shore of the bay of Bråviken. At the end of the 
1920s and beginning of the 1930s these men recorded 
19 sites with pottery (apart from those mentioned above 
with axes and quartz artefacts) within a distance of ap
prox. 30 km. Of these sites 6 lay in the parish of Kvil
linge (Åby, Haga, Fredriksdal, Hult, Norrviken, Eksol), 
3 in that of Krokek (Fagervik, Skogslund/Svintuna, Tim
mergata) and 10 in that of Kvarsebo (Granliden, Björk- 
liden, Skvättan, Stormbäcken, Österhagen, Åbacken, 
Ekeborg, Hultstugan, Säter, Djupvik). They dug test pits 
to delimit the areas possessing finds, made maps of most 
of the sites and levelled altitudes at them all (Fig. 3:13). 
They established that the pottery was found in long, 
sandy valleys passing down through the steep hill side at 
altitudes between 31 and 23 m a.s.l., in locations that 
were protected from northerly and westerly winds. The 
results of the surveys were published together with de
scriptions of the finds in a number of papers (Engström 
& Thomasson, 1932a; 1932b; Engström, 1934; 1936).

Axel Bagge planned to carry out systematic investi
gations into “the more important Middle and Eastern 
Swedish Stone Age sites that might be expected to give 
scientifically important results” (author’s transl. of Bagge, 
1938:151), and selected the sites at Åby in the parish of 
Kvillinge and Fagervik in the parish of Krokek for this 
purpose. Other than Säter these are for the time being 
the only sites beside the bay of Bråviken, where more 
extensive excavations have been carried out.

The Åby site (RAM 36, in the parish of Kvillinge) is 
situated in flat terrain furthest into Bråviken, in a transi
tional zone between the fault to the north and the plain 
to the south (Fig. 3:10a). Here Engström and Thomas
son recorded a continuous area of about 200x40 m with 
pottery finds at altitudes between 29 and 26 m a.s.l. and 
refer to the site as “the largest dwelling site in the dis
trict” (author’s transl.). In the years 1934 and 1936 Bagge 
excavated a total of 317 m2 in the southeastern part of 
the site. He took possession of large amounts of pottery, 
characterised as Säter styles II-IV, and a variety of stone 
material. He also made observations on the cultural lay
er, hearths lined by stones and hearth pits, possible hut 
remains and burial pits without skeletons (Bagge, ATA 
dnr 2158/1934; 3541/1936). In the years 1947 and 1952 
Anders Lindahl excavated in the northern parts of the 
site and collected more artefacts of the same character 
(Lindahl, ATA dnr 4450/1947; 5135/1952). The spatial 
and chronological distribution of the finds has not been 
summarized and the results of the excavations at the 
Åby site have never been published. More small excava-
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tions were made in 1989, 1992, 1993 and 1994 in con
nection with plans to build a day nursery and an annex 
to the school in the area, and it was verified that there 
were “unspoiled” parts of the site left in the form of a 
black, greasy, sooty cultural layer with pottery decorat
ed with pits and impressions. With reference to its loca
tion (at the transition between coast and inland), the 
finds (that indicate varied activities) and the indications 
of houses and graves (that indicate permanent usage), 
the site was still considered likely to provide more infor
mation about settlement conditions in the area during 
the Neolithic (Åkerlund & M. Larsson, 1993; M. Lars
son, ATA dnr 3362/1992; 1995b).

The site at Fagervik (RAM 23, in the parish of Krok
ek) lies on a sandy southwestern slope at the mouth of 
one of the small valleys extending down through the 
steep hill side (Figs 3:10b and 3:14). There had previ
ously been a stream in the middle of the slope. Today 
most of the upper part of the small valley is occupied by 
a dam constructed for a nearby marble factory, which 
has destroyed a large part of the site. A narrow strip of 
land has remained unspoiled, and at excavations in 1935

and 1936 it appeared that it constituted a cross-section 
through the succession of the whole site. The area of 
finds lay at altitudes between 31 and 22 m a.s.l. Several 
oval stone packings appeared which were interpreted as 
huts. In addition, five graves with seven human skele
tons were found (Bagge, ATA dnr 3722/1936; 3723/ 
1936; Bagge, 1938; Edenmo, 1988). A total area of 484 
m" was excavated. Bagge points out in one place in his 
report that not a single hearth was found in the whole 
excavated area (Bagge, ATA dnr 3722/1936), while in 
another place he writes that a “completely preserved, 
extremely beautifully built hearth, comprising around 
200 stones, fire-cracked and sooty” (author’s transl.) was 
found at the very top of the area (Bagge, 1938:157). 
Unburnt animal bones, pecked axes, hollow-edged chis
els, slate points, hammer stones and debitage of quartz, 
flint and other rock were recovered together with about
170,000 potsherds. No detailed excavation report has 
been published, but Bagge’s analysis of the pottery has. 
This is subdivided by altitude, and five style groups are 
distinguished, the Fagervik styles I-V, which Bagge con
sidered to correspond to chronologically distinct settle-
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ment stages (Bagge, 1951; Fig. 3:15). The Fagervik style 
I has the same ware and vessel shape as the pottery that 
appears at the Vrå culture sites. It is decorated with cord 
impressions, and in addition with rows of round pits. In 
spite of certain differences between the Säter and Fager
vik pottery (Bagge, 1951:62, 72) the style groups Säter 
II, III and IV have been regarded as parallel to Fagervik 
II, III and IV (Welinder, 1971b:81ff; Kaelas, 1976:130) 
and the styles have been assumed to range from c. 4500 
to 3700 BP (Welinder, 1973c: 116-117; Löfstrand, 1974: 
106-107; Welinder, 1978:103-104; Hulthén & Welinder, 
1981:27; Welinder, 1982:153). Characteristic of the 
Säter/Fagervik II pottery is a dense texture with hori
zontal, deeply impressed angular bands and pits. Säter/ 
Fagervik III pottery is porous and decorated with short 
lines in rows of varying inclination and with pits. The 
lines are continuous or impressed with implements such 
as a comb. Large vessels with a low, involuted neck and 
a conical bottom are common, and influence from Comb 
Ceramic areas to the east has been suggested (Bagge, 
1951:98).The Säter/Fagervik IV pottery is also porous 
and decorated with dotted rows produced by impres
sions from a toothed stamp, and the pits are unusual. 
There were a small number of sherds at Fagervik that 
were decorated in a manner that led them to be regard

ed as Corded Ware pottery. These are termed Fagervik 
V (Bagge, 1951:80). Sherds of this type appear at al
most all altitudes, but principally between 24 and 22 m 
a.s.l. (Bagge, 1951:80; 1951:table 1).

A preliminary archaeological excavation was carried 
out at the Fagervik site in connection with the laying of 
cables in 1994, whereupon a stratified cultural layer was 
found in one remaining part of the settlement area. This 
will be investigated further (M. Larsson, 1994b).

The area furthest to the east in Kolmården, which 
belongs to the parish of Tunaberg, Södermanland, was 
not included in the surveys by Engström & Thomasson. 
Four Pitted Ware culture sites were recorded in this area 
during the 1920s and 1930s through the achievements 
of Ernst Hermelin, Ivar Schnell and Sten Florin (Fig. 
3:11). As is the case further west in Kolmården, the site 
at Nygran/Pinneström (RAM 30, in the parish of Tuna
berg) lies close to a stream that runs down to the bay of 
Bråviken, while the other sites lie at passages between 
what were islands at that time (Figs 3:11 and 3:16). The 
dwelling sites at Skarastugan (RAM 69, in the parish of 
Tunaberg) and Lilla Skara (RAM 105, in the parish of 
Tunaberg) are the largest. The site has been estimated 
on the basis of increased phosphate values to extend 
about 350 m along the 25-metre level (Magnusson,

Fig. 3:14 Map of the area excavated at the Fagervik site in 1935-36. ATA 8167:165.



Subregional Evidence 67

Fig. 3:15 Pottery characteristic of the Fagervik styles, according to Bagge (1951). The rows contain from above style I to style IV at 
the bottom. ATA inv.nr 21049, 21526, 24343. Scale 1:2.
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Fig. 3:16 The Skarastugan, Lilla 
Skara and Koviken sites are 
situated on the eastern side of this 
fissure valley running in a N-S 
direction, and the Grytberga site 
on the western side. Aerial 
photograph from the south by 
J. Norrman, CBN A.

1975). Greenstone axes, hammer stones, a flint chisel 
that had been worked as a (bipolar?) core (Fig. 3:17), a 
piece of worked slate, potsherds and burnt clay have been 
found in the fields (Hermelin, ATA dnr 1562/1923; 
1937/1924). The fields close to Grytberga (RAM 106, 
in the parish of Tunaberg) have yielded chipped and 
polished greenstone axes, debitage of quartz, flint and 
other rock and some 30 undecorated sherds of porous 
pottery (Schnell, ATA dnr 4017/1939). All the sites are 
situated around 25 m a.s.l.The altitudes mentioned here 
have not been levelled instrumentally and are therefore

somewhat approximate. In the last few years other pos
sible dwelling sites have been indicated by phosphate 
mapping (RAM 351 and 352, in the parish of Tunaberg; 
Magnusson, 1975), and a special archaeological investi
gation located a site at Koviken (RAM 364, in the parish 
of Tunaberg), where a flint scraper, debitage of quartz 
and Pitted Ware pottery were found in a trench excava
tion (Lindgren, ATA dnr 4695/1991).

Sites with Pitted Ware pottery occur at altitudes of 
around 25 m a.s.l. along the northern shore of Bråviken. 
These vary in size and comprise pottery with varied dec-

polished surface polished surfaces

Fig. 3:17 Flint chisel, used as a (bipolar?) core, from the Skarastugan site in the parish of Tunaberg, Södermanland. 
Drawing by E. Crafoord, UV.
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oration. An account of the styles in tabular form accord
ing to the Fagervik classification allows a general com
parison to be made (Appendix 1 :Table 4). One Fagervik 
style had been recorded at 11 of the sites known before 
1994, while two or more had been noted at 17 sites. The 
eight sites with only Fagervik II pottery are as a rule 
"small". The sites rich in finds, Aby, Fagervik and Säter, 
where more extensive excavations have been carried out, 
showed particularly varied decoration on their pottery. 
Up to now neither any pure Vrå culture sites, nor any 
Battle Axe culture or Late Neolithic sites have been dis
covered in Kolmården, but there are elements of these 
cultures at the Pitted Ware culture sites.

All the Pitted Ware culture sites are situated around 
25 m a.s.l., the large agglomeration of finds at this alti
tude being interpreted as marking intensive activities at 
shore-bound sites. There is also some wave-washed pot
tery, to support the notion that prehistoric activities took 
place close to the shore. As an example it can be men
tioned that potsherds with worn, rounded edges have 
been found at Säter II (Nerman, 1927:249f), Österhagen 
(Engström & Thomasson, 193 2b: 18; SHM 19962) and 
Björkliden (SHM 20365) and that these have been re
garded as wave washed. To illustrate the manner in which 
the Kolmården sites are associated with shorelines, phos
phate analyses have been carried out on various occa
sions at Fagervik (Bagge, ATA dnr 3723/1936) and Säter 
(Lennart Eriksson & Selinge, 1972). A marked decline 
in phosphate content has been demonstrated at an alti
tude 25 m a.s.l. In the preliminary shore displacement 
model, the shore-line would have been at that level about 
3500 14C years BP.

Vikbolandet
Only three Stone Age dwelling sites at Vikbolandet had 
been recorded in the Register of Ancient Monuments 
(RAM) by 1991 (Fig. 3:11). As far as the find sites are 
concerned, data on the parishes of Östra Husby, Härads- 
hammar, Kuddby, Å and Östra Ny yield seven locations 
of these dating from the Stone Age (Appendix 1: 
Table 5).

The Stone Age dwelling sites comprised Neolithic 
remains, including one site with Vrå pottery and two 
sites with Pitted Ware pottery. These were located in 
the southwestern part of Vikbolandet.

The find sites comprised axes, shaft-hole axes, battle 
axes, a flint point and quartz debitage.

In addition there were a number of stray finds of 
pecked axes, point-butted, thin-butted and thick-butt
ed greenstone axes and shaft-hole axes in the collections 
at the National Historical Museum (SHM), the Lin
köping museum and the SHM lists of private collections.

To summarize the finds of dwelling sites at Vikbo
landet, an account may be given here in historical order. 
As early as 1909 Bror Schnittger excavated eight graves

of an Iron Age cemetery at the farm of Skälv in the par
ish of Östra Husby, where he found Stone Age pottery 
in the filling of some of the grave mounds. The sherds 
were considered to have originated from a Stone Age 
dwelling site (RAM 203b, in the parish of Östra Hus
by), which had been located at this place when the cem
etery was being constructed. Schnittger wrote (1910) 
that “in this archipelago had lived a hunting and fishing 
population that through fortunate finds has been ob
served at Kvarsebo...and now at SkälP’ (author’s transl.). 
In connection with a survey at Vikbolandet in the 1930s, 
Torsten Engström tried to locate some remaining part of 
the Stone Age dwelling site at Skälv and made test pits 
at “all localities in the neighbourhood that might just be 
possible, but in vain” (author’s transl. of Engström’s let
ter to Bagge, 1940). Bagge has characterized the sherds 
from Skälv as typical cord-impressed Vrå pottery (SHM 
13825).

In 1915 the vicar of Å informed the Central Board of 
National Antiquities that potsherds had been found in a 
gravel-pit at the Ring estate (RAM 47, in the parish of 
A). Ture Arne inspected the place and ascertained that 
some of the pottery was derived from a Stone Age dwell
ing site and some from an Iron Age cemetery which had 
been built on the site. In connection with this inspec
tion he excavated 21 m2 of the undisturbed part of the 
site and found a layer of “black charred earth and fire- 
cracked stones”. At an altitude of about 28 m a.s.l. 435 
potsherds characterised as Säter II and III were recov
ered (SHM 13330). Arne made a note of “the remarka
ble point that no stone tools or bone remains whatsoev
er were found at the site” (author’s transl. of Arne, 1916).

In connection with a systematic field survey of a 24 
km stretch of terrain between Lake Asplången and Ring 
in 1939, Torsten Engström found only one Stone Age 
dwelling site, at Gnestavik (RAM 189, in the parish of 
Kuddby). A preliminary investigation of the slopes down 
towards the bay of Slätbaken, east of Ring, had produced 
negative results. With his experience of the large number 
of Stone Age remains to the north of Bråviken (Eng
ström & Thomasson, 1932a; 1932b; Engström, 1934; 
1936), Engström had probably expected to find many 
sites in the slopes leading down to Slätbaken as well. 
The site at Gnestavik lay at the narrow end and to the 
southwest of a boulder-ridge. It was a Pitted Ware cul
ture site with seal bones, Pitted Ware pottery of the Säter 
II and III types and flint which had been affected by fire 
(SHM 22714). The finds were made at altitudes between 
29 and 23 m a.s.l. The site was never methodically in
vestigated. Engström announced to the Central Board 
of National Antiquities that his new site was threatened 
by a gravel pit to be dug into the ridge, and his test exca
vation had ascertained that only a 50x35 m area with 
pottery remained (Engström, ATA dnr 3356/1939). Since 
the County Antiquarian at this time, during the Second 
World War, had been called up for military service, Eng-
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ström was appointed to map the site (Engström, ATA 
dnr 3483/1939). He could not get accommodation in 
the area on account of the prevailing rationing, however 
(Engström, ÄTA dnr 769/1942), and thus the site has 
only been described at the level of preliminary results. 
These appeared in connection with an account of the 
investigations of the Stone Age in Vikbolandet that Eng
ström had carried out with grants from the Leonard and 
Ida Westman Foundation (Engström, 1941), in which 
he wrote that the site seemed to be poor in pottery and 
that the edge part of a shaft-hole axe had been found in 
the gravel-pit.

To sum up, it may be said that there are few known 
Stone Age dwelling sites from Vikbolandet and our know
ledge of how the area was used during the Stone Age is 
poor. Neither of the two (possibly three) known sites 
has been subjected to any detailed investigation. The sites 
are characterised by pottery with restricted decorative 
variation (Appendix 1 :Table 6) and they are not as rich 
in finds as the sites in Kolmården. No stone artefacts at 
all were recovered at Ring and only small numbers of 
potsherds were reported at Gnestavik. The opinions ex
pressed can be regarded as reliable, since they are given 
by individuals with experience of sites of a similar kind 
in Kolmården which are considerably richer in finds. The 
comments indicate that the Neolithic sites at Vikbolan
det are of a different character from those in Kolmården.

3.1.3. Summary of the Bråviken evidence
The evidence is characterised by dwelling sites and find 
sites, the former being concentrated at altitudes of 50- 
40 m a.s.l. and 35-25 m a.s.l. and the latter at 95-0 m 
a.s.l., most of them at 55-20 m. Finds of pecked axes 
predominate above 40 m and pottery below 35 m. The 
gap in finds described at altitudes between about 40 and 
35 m a.s.l. in Kolmården, corresponds to the level that 
probably formed the shore zone during the Late Meso
lithic. A discontinuity is also indicated in the Late Neo
lithic, when the Pitted Ware culture sites disappear. The 
spatial distribution of the sites is also irregular, in that 
there are a numerous of sites, both large and small, in 
Kolmården, but only a few small sites in Vikbolandet.

The fundamental features of the settlement history 
can be illustrated by a simple compilation of stray finds 
of axes in Kolmården and Vikbolandet (Table 3:1). Such 
patterns of distribution are naturally dependent on co
incidences, e.g. where collectors happen to live and the 
degree of cultivation of the landscape. Also, by no means 
all the finds in private collections have been recorded, 
and the present data are derived entirely from the An
tikvariskt Topografiska Arkivet (ATA) and the SHM.The 
idea behind this is that the proportions of the different 
kinds of axe should be independent of the absolute 
number of finds and that tendencies can be used. Con
sequently the table provides an impressionistic account

Table 3:1 Stray finds of stone axes in Kolmården and 
Vikbolandet.

Stone axes
with shaft-hole without shaft-hole

Kolmården unusual usual

Vikbolandet usual unusual

of how common the different kinds of axe are.
This simple comparison shows that chipped and peck

ed axes are predominant in Kolmården, although occa
sional battle axes and simple shaft-hole axes have also 
been found there, and above all in the parishes of Kvil- 
linge and Krokek. Shaft-hole axes are more common at 
Vikbolandet, however, which corresponds to the idea 
that the Norrköping area and Vikbolandet formed an 
important district during the Bronze Age (cf. T.B. Lars
son, 1986; 1988; N. Nilsson, 1992). We may note that 
quite a few pecked axes have been found at Vikbolandet 
as well.

3.2. Spatial distribution of finds in the 
subregions

3.2.1. Södertörn

Södertörn is a peninsula of approx. 1,400 km2 south of 
Stockholm with highly varied terrain. The landscape has 
a steep bedrock topography, which is caused by several 
fault zones predominantly running in an east-west di
rection. The highest part is Tornberget, where the bed
rock rises to 111 m a.s.l. Characteristic of the landscape 
are fissure valleys, bare bedrock massives and pine for
ests (Fig. 2:3b), but there are also eskers and clayey flat 
land with spruce forests and cultivated land. Right across 
Södertörn from the parish of Tyresö to the bay of 
Kaggfjärden runs the upland forest area of Hanveden, 
which divides the peninsula in two parts. There are cul
tivated areas both to the north and to the south of this 
forest. The northern and western parts of Södertörn re
semble the landscape of the Mälaren valley, while the 
southern and eastern parts are more closely related to 
the archipelago.

The ice withdrew from the region around 10,000 
,4C years BP, and the highest areas emerged from the 
Yoldia Sea. The oldest known traces of man, from around 
9000 BP, are at altitudes of around 80 m a.s.l., marking a 
time when Södertörn constituted small islets in an outer 
archipelago in the Ancylus Lake (cf. Appendix 3:Fig. 1). 
The main part of Södertörn, however, is situated below 
55-50 m a.s.l., which is the highest Baltic sea-level dur
ing the Litorina Sea stage around 7000-6000 BP.
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Two tentative models of shore displacement for the 
subregion have been presented recently (Miller in Brunn- 
berg et al., 1985; Risberg et al., 1991). These suggest 
somewhat different courses, depending on the material 
dated. One or two transgressions have been recorded 
around 7000-6000 BP, at the beginning of the Litorina 
Sea stage, at altitudes of approx. 55-50 m a.s.l., and some 
are also known around 5000 BP and 3500 BP, at alti
tudes of around 35-40 m and 25-30 m, respectively.

A survey of Stone Age finds in the subregion was 
carried out in the late 1920s by Schnell (1930), includ
ing some 400 stray finds and 11 dwelling sites. The dis
tribution of finds at intervals of 50-45 and 30-25 m a.s.l. 
left a gap between 45 and 30 m a.s.l., which corresponded 
to the shore level of the Late Mesolithic and Early Neo
lithic. It was suggested that a depopulation had taken 
place in the Late Mesolithic.

The large-scale field surveys performed in connec
tion with the compilation of economic maps gave low 
priority to the recording of Stone Age sites, but special

surveys directed primarily at Stone Age sites have been 
carried out privately and their records have been added 
to the RAM (e.g. Broström, 1996). By 1990, some 160 
Stone Age sites in Södertörn had been recorded in the 
RAM, where each represented a locality where more 
than one occasional artefact had been found (single stray 
finds excluded) (Fig. 3:18). A particularly high density 
of finds had been reported in the cultivated areas in the 
western part of Södertörn. The sites ranged in altitude 
from 60 to 25 m a.s.l. and no gap was detected.

From 1991 onwards the upland forested areas in the 
northeast have been surveyed privately at first hand and 
another 270 sites or so have been found at altitudes of 
80-50 m a.s.l. in Hanveden (Hammar & Wikell, 1994; 
1996; Kihlstedt, 1993) and about 120 sites at altitudes 
of 60-30 m a.s.l. inTyresta (Pettersson, 1994) (Fig. 3:18). 
These imply that Södertörn is the best surveyed of the 
subregions discussed here. In spite of this, new sites are 
commonly found in the special investigations that pre
cede development of the land (Sjösvärd, 1993). A rough

Fig. 3:18 Map of Södertörn, 
with the 160 Stone Age sites 
known by 1990 marked by 
open circles and the 390 
Stone Age sites found in 
1991-1994 marked by 
filled circles. From Hammar 
&Ć Wikell (1996).
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outline of the locations of the sites points to a particu
larly high density at altitudes around 50 and 30 m a.sd.

Summaries of excavations in the subregion from 1965 
to 1985 are given by E. Olsson & Åkerlund (1987a) and 
from 1985 to 1995 by Lindgren (in M. Larsson et ai, in 
press) and E. Olsson (1996). The more recent excava
tions have affected larger areas than the older ones, but 
no site has been totally excavated.

Mesolithic sites have now been excavated in both 
the western and eastern parts of Södertöm and at differ
ent altitudes above the present sea level. These are re
garded as having been shore-bound. The sites vary in 
size and contents, and this probably reflects different 
activities. They date from between 8000 and 6000 BR 
Several sites have also been dated in the last couple of 
years to the Late Mesolithic period and the transition to 
the Neolithic at around 6000-5000 BP, formerly regard
ed as a period that was difficult to define (Chapter 2.3.1). 
These sites seem to be less variable in size, all being rather 
"small”, but their contents differ. There are even non
ceramic sites dated to the Early Neolithic.

The Vrå culture finds have increased in number, but 
the Pitted Ware culture sites clearly predominate very 
much. There are only younger elements known from 
the Battle Axe culture and only occasional finds from 
the Late Neolithic. Pitted Ware culture sites in particu
lar have been excavated, and these vary considerably in 
size. They also appear to be bound to the shore to a 
greater extent than the other remains.

Very often there are elements from different periods 
at the same site and it is not always possible to distin
guish these one from another. The Häggsta site is an 
exception, however, as finds from the Late Mesolithic 
and the various Neolithic cultures are horizontally well 
separated (E. Olsson, pers.comm.). Finds from the Late 
Neolithic coincide more with the areas of Bronze 
Age sites.

There are very few bone finds, and it is usually only 
burnt bones that are preserved. The Mesolithic sites con
tain chiefly bones indicating coastal hunting and fishing, 
predominantly seal and small game. The seal bones can
not always be determined to species, but Grey seal has 
been identified at the Middle Mesolithic Eklundshov site 
(P.G.P. Ericson & Steen, in press) and Ringed seal and 
Harp seal at the Neolithic Korsnäs site (Aaris-Sørensen, 
1978). Wild boar has also been identified at Late Meso
lithic sites (Nilsson in Drotz & Ekman, in press). The 
bones from the Vrå and Pitted Ware culture sites also 
indicate an orientation towards marine hunting and fish
ing, but one Vrå site contained only cattle and sheep/ 
goat. Fishing at Södertörn comprised both freshwater 
species such as pike and perch and saltwater species such 
as cod and herring. The Pitted Ware culture sites have 
also yielded evidence of swine and fur animals (Aaris- 
Sørensen, 1978) and there is evidence of cattle-breed
ing in the Late Neolithic (Kihlstedt, 1994).

3.2.2. Uppland

Northern Uppland is the flattest part of Sweden, having 
large tracts with a relative relief of less than 10 m. The 
plains go all the way down to the sea. The landscape is 
rich in mires, and the scenery is dominated by large esk- 
ers. Exposed bedrock and till are less conspicuous. The 
southeastern part of the province has a more pronounced 
relative relief. There are restricted upland parts in the 
west that reach 113m a.s.l., but most of the landscape is 
below 35 m.

The western upland part of the province and a small 
upland area in the southeast emerged from the sea in 
the early Litorina stage, and it has been suggested that 
the highest Litorina shore-line in northern Uppland lies 
at about 70 m a.s.l. and that in southern Uppland at 
around 55 m. Unfortunately there is no local shore dis
placement model for the whole of the Holocene, but a 
regressive course of shore displacement from about 50 
to 35 m a.s.l. has been suggested in the approximate 
interval 5500 BP-4000 BP from biostratigraphical evi
dence in northern Uppland (Robertsson & C. Persson, 
1989:fig. 14). Large new areas of land emerged during 
the Late Neolithic and Bronze Age (Ingmar, 1963). The 
most fertile clay soils of the region are situated at alti
tudes of 20 to 5 m a.s.l. to the south, areas that emerged 
from the sea in the interval 3000-1000 BP.

Mesolithic finds have been made at altitudes above 
65 m a.s.l. in the restricted western part of the province 
around Järlåsa-Vittinge that was inhabitable at that time 
(Ekholm, 1915). No modem excavations concerned with 
Mesolithic sites in this subregion have been reported up 
to the time of writing. Field surveys of adjacent areas in 
Västmanland during the last decade have led to many 
new Stone Age finds being recorded, but this informa
tion is not made use of here (cf. Löthman, 1994).

The Uppland example discussed here is based on 
Segerberg (1979,1986; 1995), who concentrated on the 
Neolithic remains at altitudes between 50 and 30 m a.s.l. 
These sites were located on the mainland margin of the 
archipelago. I am aware that this selection represents only 
one part of the contemporary structure, which also com
prised sites in the archipelago itself (Bagge, 1947; Jons
son, 1957; Seippel, 1976; E. Olsson & Isedal, dnr 6144/ 
1989; Appelgren, 1994; Äijä, 1994; Beckman-Thoor, 
1995; E. Olsson, 1996:fig. 5). Segerberg (1979) men
tions eight sites at altitudes between about 50 and 40 m 
a.s.l. in the Bälinge mossar marshland area some 25 km 
NW of Uppsala, three sites at Tibbie located c. 6 km 
further east and at altitudes of 39-30 m a.s.l. and the 
Torslunda site some 30 km north of Bälinge and at alti
tudes of 45-35 m a.s.l. (Fig. 3:19). All twelve sites have 
been partially investigated. The Bälinge mossar area has 
one coastal site with Funnel Beaker pottery at Anneberg 
(Segerberg, 1986), while its other sites comprise Pitted 
Ware pottery, which is fairly abundant and homogene-
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Fig. 3:2 9 Map o/ Uppland simplified after Ekholm (1915:map 1), where dark grey areas correspond to areas above sea level in 
‘Väster-Femebo-time’ (Middle Mesolithic), medium-grey to 'Ramsjö-time' (Late Mesolithic) and light grey to 'Åloppe-time' (Middle 
Neolithic) and the location of the twelve sites mentioned in the text. Drawing by D. Flammar.

ous within the sites as far as texture and decoration is 
concerned. All the pottery from Vadbron II and Sotmyra 
is of a dense texture and is considered comparable to 
Fagervik II, while the pottery from Tibble I and Torslun- 
da is porous and comparable to Fagervik III-IV. There is 
also some Corded Ware at the Tibble I site (Bergh & 
Segerberg, 1993). It has been noticed that the pottery 
at the Torslunda site is distributed within an altitudinal 
interval as large as at Fagervik, but the Fagervik I—II ele
ments are missing (Segerberg, 1995).

The principal bone finds at the Bälinge sites are of 
elk, sheep, swine, Ringed seal, pike and perch, but cattle 
and ducks are also represented (Fepiksaar in Segerberg,

1979). It seems that hunting and fishing were practiced 
in combination with cattle breeding. There are no sea
birds or saltwater fish, so that the sites evidently had 
restricted contact with the open sea.

The results are considered to support the idea that 
older sites lie at higher altitudes and that the settlements 
followed the retreating shore. Coarse-slipped pottery also 
occurs at the Vadbron II site, however, and this is usual
ly regarded as a later element. This has been interpreted 
as suggesting that the site was revisited after some time 
(Segerberg, 1979:15). As far as the transition from the 
Neolithic to the Bronze Age is concerned, R. Jensen 
(1987) notes a continued use of some areas in western
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Uppland from the distribution of stray stone axes, bronze 
artefacts and heaps of fire-cracked rock. Only occasion
al sites from the Late Neolithic-early Bronze Age have 
been found and investigated (K. Andersson & Hjärth- 
ner-Holdar, 1989; Fagerlund & Hamilton, 1995; Ulien, 
pers. comm.). Segerberg has described superimposed 
hearths from the Late Neolithic-early Bronze Age at an 
altitude of around 30 m at Tibble II and III in Björklinge 
(Segerberg, 1979). As far as the stratigraphy of the Late 
Neolithic site at Annelund in the neighbourhood of 
Enköping is concerned, it has been suggested that the 
sand layer that covered a large part of the site should be 
interpreted as the effect of a sea level rise possibly at
tributable to the L4 transgression (Miller in K. Anders
son & Hjärthner-Holdar, 1989).

3.2.3. Gästrikland

Most of the landscape comprises plains and low lying 
land with till soils. There are more upland parts in the 
northwest, reaching above 200 m, while in the western 
part of the province there are extensive shore pebble 
fields, which mark the highest shoreline, at approx. 200 
m a.s.l., corresponding to the first ice-free period. At 
the Yoldia Sea stage the eastern parts of the province 
were only visible as a sparse archipelago, but during the 
following Ancylus Lake stage the sea level dropped from 
about 175 m to 80 m a.s.l. and new land emerged. Sev
eral minor transgressions or fluctuations are recorded 
around 7500 BP and 6500 BP, at the altitudes of about 
80-75 m a.s.l., marking the beginning of the Litorina 
Sea stage. No transgressions have been recorded there
after (Asklund, 1935:plate 3).

Given a distribution of finds of pecked axes with 
concentrations at altitudes of 90-80 m a.s.l. and Pitted 
Ware culture sites below 50 m a.s.l., a gap in the se
quence is evident at 75-50 m a.s.l. (Hyenstrand, unpubl. 
manuscript 1987). Asklund (1935:92) had already sug
gested that a depopulation took place in the period that 
coincides with a shore level below 75 m a.s.l.

In a more recent study by Hallgren (1993), no gap 
was observed of the kind seen previously. Hallgren di
vided some 60 known sites situated at altitudes between 
120 and 40 m a.s.l. into three analytical units, based on 
the assumption that sites unconnected with watercourses 
today had originally been situated on the coast, whereas 
sites situated by lakes today were also situated by lakes 
originally. There are no radiocarbon dates to rely on. Level
1 consists of Mesolithic sites at 80 m a.s.l., characterised 
by pecked greenstone axes, quartz and some flint, level
2 of sites that are Mesolithic in character but of an Early 
Neolithic date, at 60 m a.s.l., being characterised by pol
ished greenstone axes (similar in shape to the pecked 
axes of level 1), thin-butted greenstone axes, quartz and 
some flint, and level 3 of Middle Neolithic sites at 45 m

a.s.l., which are characterised by Pitted Ware pottery, 
thick-butted axes, slate points, flakes of quartz, flint and 
other rock.

The sites at level 1 occur both in the archipelago, at 
river outlets, and beside lakes and are interpreted as hav
ing been used seasonally, whereas there are no sites at 
level 2 situated in the archipelago or at river outlets. 
Instead, these all occur between two contrasting biotopes. 
The interpretation is that a change took place to a sed
entary settlement pattern. At level 3, sites again occur in 
both the archipelago, at river outlets, and beside lakes, 
which is interpreted as a change back to a mobile form 
of settlement. The changing settlement pattern is ex
plained as a consequence of both environmental and 
cultural factors.

3.2.4. Åland

The archipelago of Åland is situated between Finland 
and Sweden and has a land area of approx. 1,400 km2. 
Apart from a large contiguous land surface, there are 
more than 6,000 associated islands. The landscape is 
characterised by a highly disrupted hill topography in 
which the largest hills to the north are 100-130 m high. 
Above 55 m a.s.l. there are just bare slopes or wave- 
washed till. The broken topography comprises small 
clefts with fine sediments, and there are boulder-rich, 
sandy and clayey areas at lower altitudes. The landscape 
is marked by the abrasive influence of the sea.

The highest parts of Åland emerged from the Yoldia 
Sea around 10,000 years BP (Glückert, 1978:63), and 
the oldest known traces of man, from around 6000 years 
BP, belong to the early Litorina Sea stage, in a situation 
when the shoreline was at 55 m above the present level. 
The archipelago consisted by then of hundreds of rocky 
islets, with a total area of 200 km2, and was more than 
100 km away from the closest point of the mainland. 
The islands provided fresh water, firewood and shelter 
from the wind, and it has been suggested that their dis
covery by man was connected with sealing expeditions. 
According to the tentative local shore displacement 
model the land area had increased to some 400 km2 by 
4000 BP, when the Pitted Ware pottery was deposited 
(Glückert, 1978; Nunez & K. Gustavsson, 1995).

Although the model contains no records of trans
gressions (Glückert, 1978:63), there is a tendency 
for shore displacement to slow down slightly in the 
early Litorina Sea stage. The shores were covered with 
deciduous trees throughout the Stone Age, hazel being 
the most frequent, while the rocky areas were covered 
with pine.

Martinsson (1985) mentions some 35 dwelling sites 
with Comb Ceramic and Pitted Ware pottery at altitudes 
between approx. 55 and 30 m a.s.l. (Fig. 3:20).The site 
sequence for Åland is regarded as one of the clearest
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Fig. 3:20 Map of Åland, with the known Stone Age sites. Modified after Åländsk stenålder 1993:9. Dark 
grey areas correspond to areas above the present sea level 6500 ‘years ago’, medium-grey 3500 ‘years ago’ 
and light grey in the present. Drawing by D. Hammar.

examples of the shore-bound positioning of dwelling sites 
to be found in the region. It has been assumed that the 
settlements moved downwards in the landscape as the 
land rose, as can be seen particularly clearly in the Lång- 
bergsöda area. The Comb Ceramic pottery appears at 
higher altitudes and the Pitted Ware pottery at lower 
ones. A difference has been demonstrated between the 
sites in the sense that they increase in size and variation 
in the course of time. According to Welinder (1977c:50), 
the oldest sites are relatively poor in pottery, but in spite 
of that there is great variety of decoration and texture. 
The settlements attributed to the Comb Ceramic cul

ture have been regarded as seasonal, while those attrib
uted to the Pitted Ware culture were used in a more 
permanent manner (Welinder, 1977c; Martinsson, 1985; 
Nunez, 1986a). Most of the analyses are based on pot
tery, and a recent morphological and functional analysis 
of stone artefacts (porphyrite) has given a partly diverg
ing indication of the character of the settlement (Storå, 
1990). As a result of these analyses, two types of site 
may be distinguished, one a “high variability unit” inter
preted as having been used permanently, and the other a 
“low variability unit” interpreted as seasonal, but the 
essential new information to emerge is that there are
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already indications of more permanent, large settlements 
occurring at the Comb Ceramic stage, alongside the sea
sonal ones (Storå, 1990:72).

The bone material that has been preserved indicates 
an exploitation of marine resources with the accent on 
sealing. Four species of seal have been identified (Nunez, 
1986a:table 4). Only seal bones have been found at the 
Comb Ceramic culture sites, but there are Pitted Ware 
culture sites that also possess fish and birds (Nunez, 
1986a:table 5). It is a general opinion that the Stone 
Age sites of Åland reflect specialized sealing activities. A 
continued direction towards sealing is represented by 
the Otterböte site from the late Bronze Age (K. Gus
tavsson, 1980:110). This character of an outer archipel
ago persisted for a long period and it was not until the 
11th century AD that larger flat surfaces were exposed 
on Åland (Jaatinen et al, 1989).

3.2.5. Gotland

The island of Gotland is about 3,100 km2 in area and is 
situated some 100 km east of the Swedish mainland. 
The landscape gains its character from the structure of 
the sedimentary bedrock. It is a very flat landscape that 
declines slowly from northwest to southeast. The west 
coast is dominated by a steep cliff without much shel
ter, while the east coast is very flat. There are smaller 
islands associated with it in the northeast. The bedrock 
consists in the main of various types of limestone and 
the predominant soil types are morainic clay and sand.

Gotland was totally covered by the waters of the 
Baltic Ice Lake after the deglaciation. Ever since its high
est point, now approx. 83 m a.s.l., reached the water 
level, wave action has been creating beach ridges, which 
can be found at various altitudes from around 80 m a.s.l. 
downwards. Around 10,000 years BP the shore level was 
some 25 m above the present, and Gotland consisted of 
two larger land areas and several smaller islands (N.-O. 
Svensson, 1989:148). The main part of Gotland lies be
low 35 m a.s.l.

Since isostatic land uplift has been more pronounced 
in the north than in the south, the course of shore dis
placement has not been the same all over the island. A 
shore displacement model for central Gotland during 
the early Holocene presented recently (N.-O. Svensson, 
1989) suggests that the shoreline was around 15m a.s.l. 
by 8000 BP, which according to Österholm (1989:191) 
is the time of the first human activities on the island. 
She regards the early settlement as having been located 
along the coast. Unfortunately there is no current shore 
displacement model for the same subregion from 8000 
BP onwards. According to G. Persson (1978), the Litori- 
na transgression reached around 14 m a.s.l. at about 6900 
BP in southern Gotland. In general, it can be said that 
the Litorina transgressions imply that the sea rose above

the settlement surfaces of the pioneering coastal sites. 
Superimposed sites have been found and the phenome
non has been discussed by a number of authors (Eng
lund, 1979; Nylén et al, 1981; Seving, 1986; Österholm, 
1989).

Isotopic and palaeomagnetic analyses performed in 
Lake Tingstäde träsk have enabled a curve for the mean 
summer temperature on Gotland during the last 10,000 
years to be constructed (Mörner & Wallin, 1977; Fig. 
5:35a). According to Mörner, this temperature record 
shows a good correlation with the eustatic curves for 
northwestern Europe and is therefore of general inter
est. It shows temperature peaks around 6000 BP and 
4000 BP, which precede the L3 and L4 transgressions as 
identified by Miller (in Brunnberg et al, 1985).

Österholm (1989) mentions slightly more than 60 
dwelling sites at altitudes between 35 and 10 m a.s.l. 
(Fig. 3:21), and a large number of stray finds. Excava
tions have mainly been directed towards coastal Pitted 
Ware culture sites rich in finds. The Mesolithic sites are 
characterised by large numbers of axes, and they often 
have extensive dwelling sites attributable to the Pitted 
Ware culture associated with them. There is Early Neo
lithic Funnel Beaker pottery present, but according to 
the outline by Österholm it is rare by the coast. No pot
tery corresponding to the Fagervik I—II groups has been 
found, and the Gotlandic Pitted Ware pottery tends rath
er to resemble the Fagervik III—IV groups.

Bone remains are usually well preserved in the cal
careous soil of Gotland. It has become clear from the 
recent analysis by K.C. Lindqvist (in K.C. Lindqvist & 
Possnert, in press) that Grey seal, Ringed seal, porpoise, 
fish and sea birds make up the vast majority of the early 
Middle Mesolithic bone material, indicating a strong 
coastal orientation. Harp seal and Ringed seal were evi
dently hunted from the Late Mesolithic sites. From the 
Early Neolithic onwards cattle, sheep, goats and swine 
appear together with Harp seals and fish and at the Pit
ted Ware culture sites swine predominate over seal and 
cod. Herring fishing seems to have continued to be im
portant. Cattle and sheep/goats occurred, but not in large 
numbers. Cattle are predominant in the Late Neolithic 
and early Bronze Age contexts.

According to Österholm (1989:180), the remains 
imply a break in use of the coastal areas in the Early 
Neolithic and a movement of settlement further inland. 
In her opinion, settlement returns to the coast in the 
Middle Neolithic and the inland areas are abandoned. 
She then describes a new expansion towards the interi
or of the island at the beginning of the Late Neolithic. 
Others have argued that the coast was used continuous
ly for fishing on a temporary or seasonal basis for fishing 
(Nylén et al, 1981; Burenhult, 1986:54; A. Carlsson, 
1987b:93). Österholm’s interpretations have also been 
challenged by Petrén (1992), who recently performed a 
multivariate cluster analysis to produce a chorological
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scheme of Neolithic axe types. This points to a number 
of Early Neolithic finds made in the immediate proxim
ity of the coast, which suggests that the coast was used 
in the Early Neolithic (Petrén, 1992:57). It has also been 
demonstrated, that the inland area was used in the Mid
dle Neolithic (Lang, 1985:55; Petrén, 1992:58), and 
despite the lack of Late Neolithic settlement sites, there 
is agreement about the great importance of the inland

parts of the island during that period (Stålbom, 1984). 
It has also been claimed that settlements by the coast 
were used continuously throughout the Late Neolithic 
and possibly into the Bronze Age (Burenhult, 1986:58), 
and the location of the Late Neolithic graves on the coast 
supports the assumption that it continued to be of im
portance (Luthander, 1988).



4
DISTRIBUTION PATTERNS OBSERVED

4.1. Preliminary regional patterns 
- a distinct coastal tradition?

It may be appreciated from this regional outline that 
the material remains in the changing coastal region (Fig. 
1:7; Chapter 2) differ from those of their mainland sur
roundings during the period of time discussed here cov
ering about 6 millennia. Is it possible to follow an un
broken tradition within this region, and if so, is there a 
continuous pattern of variation between this region and 
its surroundings?

4.1.1. Physical environment

Shore displacement results suggest that the region con
sisted of an extensive archipelago in the Early Mesolith
ic and that more and more land emerged during the Stone 
Age. In this context, the aim being to compare the dis
tribution pattern of sites with the physical environment, 
it is of interest to elucidate the extent of the archipelago 
at various points in time.

The regional process of shore displacement was a 
mainly regressive one it is true, but it was interrupted by 
smaller transgressions and can be said to have pursued a 
stepwise course. The transgressions seem to have oc
curred around 9500-9200 BP, 7000 BP, 5000 BP and 
3400 BP (Chapter 2.2). What selection pressure, if any, 
did their changing rhythms exert on human activity?

4.1.2. Archaeological evidence

It appears from the preceding description that the earli
est Mesolithic phase is poorly known and that difficul
ties have been encountered in finding sites from the pe
riod 6000-5000 BP (Chapter 2.3.1). There are indica
tions of farming in the inland areas during EN I, while 
the coastal areas at that time were used for fishing. In 
MN A there are still widespread remains to be found by 
the coast, while they are diffuse in the inland areas. This 
has been interpreted as implying that cultivation ceased, 
being reintroduced in MN B. It has been difficult to find 
sites from the Late Neolithic, and the fragmentary evi
dence shows a location pattern that differs from the set
tings of the earlier Stone Age sites and coincides more 
with the Bronze Age settings (Chapter 2.3.2).

The outline gives a picture of stepwise changes and 
not always of continuous process. I imagine that the step
wise impression has been strengthened by our way of 
structuring the remains, i.e. the fact that we generally 
stress differences in the evidence. The divisions between 
the Mesolithic and Neolithic periods, for example, or 
between the Neolithic and the Bronze Age are placed 
where there are not only distinct contrasts in the re
mains but also points of low archaeological visibility. The 
evidence could therefore easily be interpreted as denot
ing shifts from one steady state to another. It will be 
useful to make a further study of the periods of low 
visibility.

Building chronologies to document changes with the 
concept of a “time's arrow” is probably not enough, how
ever. How can we understand the reduced indications 
of Early Neolithic cultivation in the inland areas? Does 
it imply a return to fishing in the Middle Neolithic or a 
transition to another means of cultivation? It may be 
useful to consider the alleged return to the coast. How 
can the concept of a “time's cycle” (Gould, 1988) be 
integrated into the investigation of variation and change 
among prehistoric peoples?

4.2. Preliminary subregional patterns 
- a differentiation within the archipelago?

4.2.1. Physical environment

The subregions included in this material are all coastal, 
and in contrast to mountainous or river districts, the ar
chipelago represents a variable resource base where dif
ferent necessities can be collected nearby both from the 
forest and from the sea. Nevertheless, the subregions 
represent differences in the physical environment with 
respect to their relation to the mainland, topographical 
structure and geographical stability. In a geochronologi- 
cal perspective, the regional landscape is characterized 
by a structural transformation from a pronounced outer 
archipelago towards more inner island environments, and 
eventually ones connected with the mainland (Fig. 1:7). 
The transformation was affected by factors such as to
pography, shore displacement and vegetational succes
sion and the course of development differed between 
the north and south parts of the region (Table 4:1).
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Table 4:1 A rough outline of altitudes in m a.s.l. representing the shoreline in the various subregions at different periods of time.

Years BP 10,000 9000 8000 7000 6000 5000 4000

Gästrikland (Asklund, 1935) 175 80 60 45

Uppland, northern (A.-M. Robertsson 
& C. Persson, 1989)

70 70 40 35

Åland (Glückert, 1978) 110 80 60 55 40 30

Södertörn (Risberg et al, 1991) 80 60 60 50 35 25-20

Kolmården (C. Persson, 1979) 90 75 50 50 40 33 25-20

Gotland, central (N.-O. Svensson,
1989; Österholm, 1989)

25 15 10

Kolmården already comprised a large land surface in 
the Early Mesolithic, but it was still some distance from 
the mainland. Vikbolandet had not yet emerged. Söder
törn consisted of small rocky islands in an outer archi
pelago. Uppland had not emerged, but the northwest
ern upland part of Gästrikland had. Out of sight in the 
sea to the east was Åland, which consisted of small rocky 
islets and likewise out of sight of the mainland was 
Gotland, which consisted of two large land surfaces, 
corresponding to about one third of the current size of 
the island.

As land uplift proceeded, more and more land 
emerged, but the impact of the process was not of equal 
significance in all the areas affected, for it does not pro
duce in areas characterized by steep shores the same 
spectacular emergence of land which typifies the flat, 
low-lying coastlands. To estimate the rate and time of 
increase in the various subregions carefully, the distri
bution of land at different intervals of altitude should be 
calculated in percentage terms [cf. Chapter 5.3). As a 
rough outline, it can be said that Gotland increased spa
tially and almost assumed its present form and topo
graphical structure during the Mesolithic. The island is 
relatively flat and has been relatively stable in its general 
character since the Mesolithic. The quite different topo
graphical conditions on Åland imply that no continuous 
flat surfaces were uncovered until the Viking period. 
Since Åland is a highly broken terrain, it changed gradu
ally in form throughout the prehistory. Having formed 
archipelagos in the Neolithic, Uppland and Vikbolandet 
both increased spatially to a great extent in the latter 
part of the Neolithic and in the Bronze Age, when ex
tensive continuous meadows emerged. In contrast to the 
case of Uppland and Kolmården, Södertörn formed an 
archipelago of its own for a long time, but from the 
marginal position that it occupied in the Early Meso
lithic, it became more closely associated with the land 
surfaces to the west in the Early Neolithic. During the

Bronze Age clayey soils were uncovered in the long val
leys and Södertörn became a more consistent land area.

The shore displacement models for some of the sub- 
regions suggest that certain irregularities occurred. The 
transgressions probably did not have the same impact in 
all the areas affected. A rising sea level does not affect 
such extensive land areas in the presence of steep shores 
as it does on flat, low-lying coasts.

It can be ascertained that the regional cultural land
scape is characterized by continual dynamics, and it is 
important to take this structural transformation of the 
landscape into consideration when interpreting the cul
tural remains. As the landscape changed in character, the 
natural resource base also changed. In situations of geo
graphical instability one assumes that people had to be 
prepared for the continuing changes in the physical en
vironment. To quote some examples of the more obvi
ous consequences of land uplift that could be perceived 
by individuals, it should be remembered that fishing car
ried out close to the shore must have undergone in
cessant changes. As the old fishing-grounds were lost 
through emergence of the land, the fishermen had to 
find new places to fish among the outer skerries. Land 
uplift must also have detracted from the growth of the 
forests and meadows, owing to the sinking of the water- 
table and the drying-out of surface soil. The most fertile 
meadows with good pasturage should have been along 
the sea shore.

4.2.2. Archaeological evidence

The Stone Age finds recorded in these subregions show 
similarities regarding the stone used and the pottery tra
dition, but also some differences, e.g. in the numbers and 
sizes of sites and in the bones indicative of means of 
subsistence. Also, the archaeological work has been car
ried out with variable intensity and by no means all of
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the prehistoric remains have been recorded. In a general 
perspective of cultural history the inhabitants of the re
gion changed from hunter-gatherers to farmers during 
the Neolithic, but the transition does not seem to have 
followed the same course in all the geographical sub- 
regions.

I have mentioned Mesolithic sites in Kolmården, 
Södertörn, Gästrikland, Åland and Gotland. Very few of 
these have been investigated so far, and the variation 
that exists among them is not clear. It has been shown 
that there are sites of various sizes in all the areas, al
though their synchroneity is uncertain. The information 
provided on subsistence is meagre, but indicates a trend 
towards coastal hunting and fishing. The Stone Age sites 
on Åland differ from the others in that pottery appeared 
a thousand years earlier (p. 43).

There are coastal sites representing the Early Neo
lithic in Södertörn, Uppland and Åland, and one doubt
ful one in Vikbolandet. In Södertörn there are Funnel 
Beaker culture sites directed towards hunting-fishing near 
the coast and cattle-breeding further inland, while in 
Uppland the coastal Funnel Beaker site provided infor
mation on both hunting-fishing and possibly cattle-breed
ing. There are no Funnel Beaker culture sites in Gästrik
land, but sites of a Mesolithic character have been given 
an Early Neolithic date since they comprise axes of local 
rock with a rectangular cross-section and completely 
polished surface. Such a dating would seem somewhat 
doubtful, since axes of this description appear in Meso
lithic contexts in Eastern Middle Sweden (cf. Lindgren 
& Nordqvist, in press). It has been concluded in knap
ping experiments that at least the local rock types of 
Södertörn are difficult to knap and the desired axe mor
phology cannot be produced by knapping alone 
(E. Kars et al, 1992). The axes generally have a rough 
polish. There are no Funnel Beaker culture sites on Åland 
and it is a matter of dispute whether the coast of Gotland 
was used at all in the Early Neolithic.

All the subregions mentioned here lack early Mega-

lithic monuments, apart from Gotland, where one prob
able Megalithic grave has been found. Late Neolithic 
stone cists have been found on Gotland and to the north 
of Lake Mälaren, however.

Pitted Ware culture remains are the most frequent in 
all the subregions, and although the sites vary a lot in 
size at least in Kolmården, Södertöm, Åland and Gotland, 
the pottery is very richly varied at some of the sites in 
Kolmården, Södertörn and Åland. The information pro
vided on subsistence indicates a trend towards marine 
hunting and fishing, but there are also sites where bones 
of elk, sheep and pigs were abundant as well as seals.

Only occasional sites from the Late Neolithic have 
been found and investigated, and the information pro
vided on subsistence indicates cattle breeding, except 
on Åland, where there is a continued predominant use 
of marine resources.

There are certain recurrent patterns in the distribu
tion of sites, with larger numbers of finds at certain alti
tudes. One cannot automatically say that these altitudes 
represent periods of more intensive settlement, as irreg
ular shore displacement, where the sea level change was 
slower or stationary for a considerable time, could give 
rise to accumulations of settlement remains. At other 
intervals in altitude there are fewer remains or none at 
all, e.g. there are no shore-bound remains from the Early 
Neolithic in some subregions. How can we explain or 
understand this?

The sites in Södertörn and Kolmården lie on sloping 
ground in the fissure valleys and often comprise remains 
from several periods, while those in Uppland are locat
ed in flat terrain and seems to cover a more limited length 
of time. The effects of shore displacement are particu
larly noticeable in a flat landscape. If it was important to 
be close to the shore, it is to be expected that sites in a 
flat landscape would have had to be moved very often. 
The distribution pattern in Uppland, where coastal sites 
from different periods are spatially separated, support 
the idea that it was important to be close to the shore.
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EXPLANATION OF DISTRIBUTION PATTERNS

Introduction

Adopting the attitude that the archaeological record does 
not simply exist, but that the distribution pattern is in
fluenced by different behavioural and post-depositional 
dimensions, as well as being a product of our percep
tion, it is necessary to place the data collection within 
an experimental framework before beginning our inter
pretation [cf. D.L. Clarke, 1968:16). It is important to 
find out how the data were collected. It appeared in 
some cases that the concentrations of finds could be 
better explained by the operating districts of surveyors 
rather than by any prehistoric settlement pattern [e.g. 
Lindblom, 1984).

It has also become apparent that shore displacement 
in some areas have had secondary effects on the shore- 
bound settlement remains, and this has been of decisive 
importance for the distribution pattern. Some remains 
have been hidden, and those that have been visible have 
consequently been misinterpreted. In Denmark, for in
stance, only inland sites were known from the Early 
Mesolithic for a long time and the first coastal sites were 
from the Late Mesolithic. The pattern was interpreted 
as if people had moved from the inland areas to the coast 
in the course of the Mesolithic. Nowadays, however, this 
pattern of distribution is explained instead by referring 
to shore displacement [cf. Price, 1985; S.H. Andersen, 
1987). Early Mesolithic sites that were located on the 
coast in their time have been identified in underwater 
positions in southern Scandinavia [e.g. Fischer & Sø
rensen, 1983; L. Larsson, 1983b; Skaarup, 1983; 1993; 
Fischer, 1995). The coast was already being used for set
tlement during the Early Mesolithic, but the remains 
were misinterpreted because of unequal archaeological 
accessibility. There are also examples from Norway in 
which “gaps” in the regional cultural sequence have been 
explained in terms of the effects of shore displacement 
(Bjerck, 1986).

In some situations preservational biases have also re
sulted in a confusion of archaeologically valuable sites, 
so that they were particularly valuable in prehistory. For 
example, the well-known site of Star Carr has been var
iously interpreted as a winter base camp (J.G.D. Clark, 
1972), a very temporary industrial summer site (Jacobi, 
1978), a site occupied all the year round (Pitts, 1979) or 
a hunting camp with unusually well preserved organic

remains (J.M. Andresen et al, 1981; Rowley-Conwy, 
1987). This example demonstrates the difficulty of es
tablishing the function of a site from on-site informa
tion only. Another way of elucidating this is by studying 
the interrelationship of a site with others in the contem
porary surroundings [e.g. Bjerck, 1989; L. Holm, 1991).

With the aim of studying cultural responses to shore 
displacement, I regarded it appropriate to obtain an un
derstanding of my own of the reliability of the prelimi
nary models of shore displacement and to consider the 
idea of sites being shore-bound. The excavations at Söder
törn in the years 1985-1989 provided data for a com
parison of geological and archaeological dates. Difficul
ties involved in comparing dates from different materi
als and contexts have been considered as a topic in inter
disciplinary cooperation [cf. Appendix 2). Adopting a 
critical attitude towards the old notion, that Stone Age 
sites were inevitably shore-bound, I will consider their 
relations to the shore in the light of some excavations at 
Södertörn and an example at the bay of Bråviken [cf. 
Chapter 5.1).

It is common to emphasize differences when group
ing archaeological source material, and one of the chal
lenges is to explain contrasts in the remains. Spatial con
centrations of artefacts or monuments could be inter
preted as reflections of cultural units or societies [e.g. 
Nerman, 1911; Löfstrand, 1969; Welinder, 1977a; 1978; 
Burström, 1991; Kindgren, 1991) and sections devoid 
of finds could be explained by depopulation [e.g. Niil
ien, 1927; Engström & Thomasson, 1932b; Asklund, 
1935; Österholm, 1989). I have questioned the assump
tion that the pattern of distribution in the Bråviken sub- 
region is representative of Stone Age settlement and have 
striven to present a more reliable physical model by 
means of a supplementary survey [cf. Chapter 5.2). In 
that respect I have particularly noted the gap in the ver
tical sequence of Stone Age sites that have been described 
between approx. 40 and 35 m a.s.l. in Kolmården (Ap
pendix LTable 2). In the light of what has been said 
above about low archaeological visibility in the region 
when it comes to Late Mesolithic remains (Chapter 
2.3.1), it is of particular interest to investigate the part 
that probably constituted a shore zone at the time in 
question. Preliminary results from the Kolmården sur
vey have been presented elsewhere (Åkerlund, 1994a; 
1994b; Åkerlund & Hedman, in press). Since very little
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attention was previously paid to Stone Age remains at 
Vikbolandet, a field survey has also been carried out there 
with the purpose of identifying Stone Age sites [cf. Chap
ter 5.2). The original intention of supplementing the 
evidence from Bråviken with modern excavations has to 
wait for the time being.

To explain the gap in the sequence of coastal sites in 
Kolmården, I have tried to determine whether the local 
topographical conditions could have been of any deci
sive importance for the site distribution. An analysis of 
the topography has been carried out using geographical 
information systems (GIS) [cf. Chapter 5.3).

The factors that distort the record are summarized 
at the end of this chapter and an attempt is made 
to explain why the archaeological remains have their 
present spatial distribution [cf. Chapter 5.4). The spatial 
studies deal with differences in distribution pattern be
tween given physical environments dur
ing the Early-Middle Mesolithic and Mid
dle Neolithic respectively. The scenario 
for the Early-Middle Mesolithic has been 
written together with Dag Hammar and 
Roger Wikell [cf. Appendix 3), and the 
comparison of Middle Neolithic condi
tions is based on evidence presented in 
Chapter 3.The temporal studies deal with 
the changes in settlement that follow on 
from changes in the natural environment.

5.1. On the extention of the archipelago 
and the reliability of the idea of a shore- 
bound location of sites

5.1.1. General and local shore displacement

The position of the shore is the result of an interplay 
between movements in the earth crust (isostasis) and 
changes in sea level (eustasis). A change in sea level af
fects the whole world at the same time, since all the 
oceans are connected (Geyh, 1971), but changes in the 
earth crust can be regional. For that reason one cannot 
tell the exact relationship between land and sea in a cer
tain place at a certain time from any general model. To 
indicate shore -lines in a satisfactory way, conditions must 
be studied locally.

During the last glaciation, the Weichselian, the land

Fig. 5:1 General curves for 
total land uplift in northwest
ern Europe since the last 
glaciation. The area of land 
uplift is surrounded by an 
area of lowered land. 
Simplified after Leif Eriksson 
&Ć Henkel (1994:101).
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of Fennoscandia was pressed down deeply by the weight 
of the ice, so that it started to rise again when the ice 
melted. The pressure was greatest at the centre of the 
glaciated area, where the ice was thickest, and the iso
static uplift has also been greatest there (Fig. 5:1). Land 
uplift has taken place at varying speeds. It was particu
larly fast in the period immediately after the Ice Age, 
and subsequently became slower, but it is still occur
ring. Quite specific conditions existed in the Baltic, since 
the basin was periodically connected to the sea and pe
riodically isolated (Gudelis & Königsson, 1979; S. Björck, 
1995). Land uplift has always exceeded the rise in sea 
level in Northern Sweden, but in Eastern Middle and 
Western Sweden and the areas to the south the initial 
pressure was less and the rise in sea level has occasional
ly prevailed (Fig. 5:2).

Controversial fluctuations

Isostatic land uplift has caused a mainly regressive pat
tern of shore displacement. A matter of controversy is 
whether the land uplift has taken a steady course or 
whether there have been irregular movements in the 
bedrock. The ages of such movements are difficult to 
estimate, but if they are present, they are probably late 
Glacial-early Postglacial events (cf. De Geer, 1932; Mör- 
ner et ai, 1989). On the fringes of the ice cover, where 
the pressure was less heavy, it has been argued that the 
eustatic effect may have prevailed periodically and re
sulted in an upward displacement of the shore (review 
in Miller & Hedin, 1988; Risberg, 1991).

Sea level changes are also related to the climate. A 
sinking sea level is related to a cold, dry climate and a

Fig. 5:2 Shore 
displacement models 
for various parts of 
Sweden, after Pässe in 
S. Andersson et al. 
(1988:85) and J. 
Lundqvist in 
Lindström et al. 
(1991:279), adjusted 
to the same scale.
The various curves are 
marked by encircled 
numbers which 
represent the different 
courses of shore 
displacement corre
sponding to the regions 
marked on the map. 
Millennia BP are 
shown on the horizon
tal line and m a.s.l. on 
the vertical line. 
Drawing by D. 
Hammar, UV.



84 Human Responses to Shore Displacement

rising sea level to a warm, humid climate (Fairbridge, 
1962). There are also short-term fluctuations in water 
level, since the tendency in the oceans is for high water 
in winter and late summer and low water in spring and 
late autumn. This is not valid for the Baltic, however, 
where the variation is the other way around. These fluc
tuations are caused by winds, changes in air pressure, 
rain and meltwater and they may deviate greatly from 
the average.

A transgression has been defined as a rise in mean 
water level for a substantial period of time, rather than 
an occasional rise in sea level on account of extreme 
weather conditions. A transgression could be the result 
of either a eustatic rise in sea level that exceeds the 
rate of isostatic uplift, or, if the sea level is constant, a 
downwarping of the bedrock. The fissure valley land
scapes of Södertörn and Kolmården may exhibit the pre
conditions necessary for irregular bedrock movements 
(Mörner et al, 1989). The expression “transgressive 
phase”, on the other hand, refers here to a course of 
shore displacement proceeding from a regression mini
mum via a transgression maximum to an altitude corre
sponding to the regression minimum before the trans
gression (Fig. 5:3). During a standstill in the shoreline 
the eustatic and isostatic effects are equal, resulting in a 
stable situation lasting for a considerable period of time.

Transgressions may be ascertained by stratigraphical 
diatom analysis of sediment cores from isolated basins, 
which were once connected to the sea, reflecting the 
changes in hydrographical conditions prevailing at the 
time of sedimentation (e.g. Miller, 1981; Risberg, 1989;
N.-O. Svensson, 1989) or from the grain-size parameters 
of beach ridges (Tanner, 1993). The last-mentioned study, 
covering the last 8,000 years, shows that there have been 
three kinds of sea-level changes: those which occur 
1,000-3,000 years apart, those which occur every few 
centuries, and those which are 
shown by individual beach ridg
es created every 50 years (Tan
ner, 1993:229; cf. Aaby, 1976).

Time

Fig. 5:3 Generalized shore displacement curve showing a 
mainly regressive trend (A—E) interrupted by a transgression 
(B-C) during a transgressive phase (B-D). From Åkerlund 
&£ Risberg, in press.

Shore processes
On account of land uplift, all the land below the highest 
shore-line around the Baltic has at some time been af
fected by wave action during the recession of the shore. 
The waves have successively sorted the sediments and 
moved some away from higher altitudes in the landscape 
(Fig. 5:4). At certain altitudes former beach ridges can 
be found, but there are not always any marked traces of 
prehistoric shore-lines. Deposition has sometimes oc
curred by means of material washed high up on to the 
shore that has persisted there. In other cases it has been 
deposited in leeward locations. Beaches with coarse sed
iments are not as easily eroded as those with fine sedi
ments, and thus the coarser the beach sediments, the

Fig. 5:4 Wave-washed moraine in 
Kolmården. Photograph by 
G. Starkenberg, the County Board 
of Östergötland.
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steeper the shore gradient [cf. Norrman, 1967:171; Pässe, 
1983:16). This effect is also connected with exposure 
(Fig. 5:5a; cf. Norrman, 1967:203ff).

Shore formation can be studied directly, since land 
uplift is still in progress, but work of this kind has only 
been carried out to a limited extent (Norrman, 1967:188; 
Mörner, 1969:302-305; Pässe, 1983:15ff). It has been 
shown in northern Halland that the shore normally washes 
an area up to 1-2 m above the mean water level and 
storm surges can reach up to 3 m above it in exposed 
positions (Påsse, 1983:32). The corresponding extreme

1L o wer limit of washing ~~ 

Upper limit of washing = Cut

Upper limit of washing =Ridgi

/Lower limit of washing

SHORE CUT 

Present relief 
Original relief

Mean waiter level

BEACH RID6E

Mean water level'

■Mean water level

BEACH PLAIN

Fig. 5:5a Outline of morphological processes, showing the 
upper and lower limits of washing and mean water level on 
shores of three morphological types. In the upper example, 
washing results in erosion, which creates a shore cut. In the 
middle example, washing results in accumulation, which forms 
a beach ridge. In the bottom example, of moderate alternations 
between accumulation and erosion within the year, the 
sediments will not accumulate vertically, but rather the beach 
plain will grow in extent. After Pässe (1983:fig. 11).

Fig. 5:5b Formation of a beach ridge complex during regres
sion. After Pässe (1983:fig. 16).
1) A primary beach ridge of cobbles is formed on a substratum 

of a mixture of sand, gravel and cobbles.
2) The shoreline falls, and an additional beach ridge is formed 

on the sediment deposited earlier on the foreshore.
3) The process is repeated with continued regression.

Fig. 5:5c Formation of a beach ridge complex during transgres
sion. After Pässe (1983:fig. 17).
1) A primary beach ridge of cobbles is formed on the back- 

shore.
2) The shoreline rises. The former beach ridge is now situated 

in the foreshore area. A mixture of sand, gravel and cobbles 
is deposited on the old beach ridge, while a new beach ridge 
is formed in the backshore area.

3) The process is repeated with continuing transgression.
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values measured for the Baltic are 1.20 m above and
0.75 m below the mean water level (B. Broman, SMHI, 
pers. comm.). This means that former beach ridges do 
not show the normal shoreline, but rather the upper limit 
of washing (Fig. 5:5b), and also that beach ridges can be 
formed by normal surging effects and do not necessarily 
have anything to do with transgressions (Figs 5:5b-c; 
Pässe, 1983:33). When the sea rises, the shore deposits 
are exposed to erosion or accumulation (Fig. 5:5a). The 
effect depends on the topographical location, the grain 
size and the speed and duration of the course. If the sea 
rises above a settlement surface, it must be taken into 
account that the sediments and artefacts might be trans
ported both vertically and horizontally. Such disturbances 
imply that the remains may change position and possi
bly that the whole site could be washed away. Redeposi
tions and superimpositions might also occur.

It has also been shown that fluctuating lake levels in 
river systems may be responsible for burying sites near 
river mouths, where sediments are deposited (C. Larsen, 
1985). Larsen makes the case that an occupational “hia
tus” may be caused primarily by the deep burial of sites 
in exposed positions.

5.1.2. Investigating local phenomena

Did people live under water?
Comprehensive scientific efforts have been carried out 
in the Södertörn subregion during the last decade by 
Miller et al. to provide us with a more reliable shore 
displacement model for the area. Unfortunately, the data 
available for Kolmården, Uppland, Gästrikland, Åland 
and Gotland are not as comprehensive. In the absence 
of local data, distance diagrams have sometimes been 
employed (Löfstrand, 1974:101; R. Jensen, 1986a:26ff). 
The Kolmården area is admittedly situated further south 
than Södertörn, but it is close to the same isobase as the 
southern part of Södertörn (Fig. 5:1).

The present shore displacement models conceivable 
for the Södertörn subregion have been published by 
Miller (in Brunnberg et al., 1985) and by Risberg et al. 
(1991). A common trait in these models is that they 
show alternating regressive and transgressive phases. 
There is varying information, however, about the times 
and amplitudes involved. Current excavations in Söder
törn made it possible to obtain a great number of radio
carbon dates in a single excavation context, and attempts 
were made to compare the altitudes and dates of archae
ological features with the current shore displacement 
model for the region.

The more general line of the old assumption that 
Stone Age settlements relying on coastal resources were 
situated close to the shore was confirmed by the radio
carbon dates. A considerable proportion of the archaeo
logical samples dated in this context were incompatible

with the shore displacement model, however, in the sense 
that they fell below the water line. The discrepancy was 
manifested at all altitudes and at all the sites investigat
ed (Åkerlund & Risberg, in press). The difficulties in
volved in comparing dates derived from different mate
rials and contexts were considered on the basis of inter
disciplinary cooperation.

The radiocarbon dates for the archaeological features 
are considered here to be the most reliable, whereas the 
dates for gyttja sediments and peat used in the Miller 
model (in Brunnberg et al, 1985) were regarded as too 
young on account of contamination and the lake sedi
ments dated by Risberg et al. (1991) as too old on ac
count of reservoir ages. The discrepancy between the 
two models corresponds to approx. 700 14C years. The 
archaeological dates fit best with the model of Risberg 
et al, 1991. The comparisons show that application of 
the 14C method to interdisciplinary studies on shore dis
placement and settlement location requires extended 
control over the contaminating effects involved in dif
ferent sets of material. There is no absolute dating meth
od which is ready to be used as a routine method. The 
present results were first presented by the author at a 
symposium in honour of Professor I.U. Olsson in Upp
sala 1992 and is included in the proceedings from the 
symposium, a reprint of which is included here [cf. Ap
pendix 2).

Archaeological support for interruptions in the 
regressive trend
S. and M.-B. Florin started investigating Stone Age re
mains in western Södermanland in the mid-1950s. At 
the Dammstugan site (RAM 15, in the parish of Östra 
Vingåker) they found a complicated stratigraphy with 
five cultural layers at an altitude of 42.5-45.5 m a.s.l. 
comprising axes of local rock separated by deposits with
out artefacts (S. Florin, 1948). To explain the forma
tions, they combined stratigraphical observations at the 
Dammstugan site with pollen and diatom analyses from 
several sedimentary basins in the neighbourhood. They 
regarded the lowest cultural layer (DIA) as representing 
human activities during a regressive minimum, where
after the locality had suffered transgression during the 
period 6,500-5,300 ‘years ago’ and had been submerged 
by sediment. This transgression, known as LI, was con
sidered to represent a rise in water level from 42 to 56 
m a.s.l. (S. Florin, 1948:161). The following regression 
reached a minimum of 42 m a.s.l. about 5,300 'years 
ago’, after which the area underwent another transgress. 
The L2 rise was estimated to range from 42 to 50 m 
a.s.l. During this phase there were small fluctuations, 
and some remains of human activities (D IB, D II-V) 
were embedded in the sediments during the period 
5,000-4,500 'years ago’. In connection with the retreat 
of the shore to below 38-37 m a.s.l. after L2, the Damm-
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Table 5:1 Observed time intervals and amplitudes for the rise in sea level in eastern Södermanland corresponding to L3, sensu 
Miller & Robertsson. References under the first broken line refer to information on archaeological sites, and those under the second 
broken line to information concerning western Södermanland.

References Time (BP) Amplitude (m a.s.l.) Site

Miller & Robertsson, 1981 4800-4200 33-40

Risberg et al., 1991 5200-4800 32-33

Alpsten, 1995 5800 -37-

E. Olsson & Risberg, 1995 5600-5200 36-39 Smällan

Åkerlund et al., in press, b 5100-5000 38.5M0 “Eastern fen”

Miller in Vinberg, 1995 ? -37.5- Svalsta

Hallgren et al., 1995 after 5200 -36 Pärlängsberget

S. Florin, 1948 5300-4000* 42-50 Dammstugan II-V

* = ‘years ago’ sensu S. Florin

stugan site became cut off from the sea and people seem 
to have left the locality (S. Florin, 1948:162).

When comparing the results of Florin’s investigations 
with those of the more recent studies, it should be not
ed that Florin’s LI transgression corresponds to L2 in 
the models of Miller (in Brunnberg et al., 1985) and Ris
berg et al., 1991, and Florin’s L2 corresponds to L3 in 
the latter. Another difference is that the model of Florin 
has not radiocarbon dates as the latter do, but the “abso
lute ages” are quoted with pollen and diatom support 
(S. Florin, 1948:14; cf. Appendix 2:Fig. 3).

Current archaeological observations have been made 
which can be interpreted as rises in sea level that corre
spond to the L3 transgression, and possibly to minor 
transgressions during the Middle Neolithic and/or the 
L4 transgression. The total amplitude of L3 has been 
defined by Miller & Robertsson (1981) as about 5-7 m, 
affecting the altitudes between 33 and 40 m a.s.l., with 
a maximum at around 4500 14C years BP. The duration 
of the transgression phase as a whole has been estimated 
at 500 years.

The time intervals and amplitudes of the rise in sea 
level corresponding to L3 recorded at archaeological 
excavations in eastern Södermanland are listed in Table 
5:1. The three first-mentioned archaeological sites are 
situated at Södertörn, within a distance of 2 km from 
each other, while the fourth site is on the western side 
of FFållsfjärden. The time intervals in the more recent 
studies from eastern Södermanland are shorter than in

western Södermanland, the amplitude is less and the fluc
tuations are smaller.

The evidence from the Smällan site (RAM 477, in 
the parish of Grödinge, Södertörn) has been evaluated 
in relation to the shore displacement models (E. Olsson 
& Risberg, 1995). The evidence implies a rise in sea lev
el, corresponding to L3, from about 36 to 39 m a.s.l. 
with its maximum at 5300 14C years BP. In other words, 
the results suggest that L3 is 800 14C years older than is 
argued by Miller (in Brunnberg et al., 1985). There is 
evidence of a transgression about 2 km to the WSW of 
Smällan, in the sheltered Eastern Fen basin at Kyrktorp 
(RAM 448, in the parish of Grödinge), affecting alti
tudes of 38.5^10.0 m a.s.l. with a maximum at c. 5000 
14C years BP (Åkerlund et al., in press, b) and at the 
Svalsta site (RAM 589, in the parish of Grödinge) at an 
altitude of about 37.5 m a.s.l. (Miller in Vinberg, 1995). 
Disturbances at Pärlängsberget (RAM 143, in the parish 
of Överjärna, Södermanland; Hallgren et al., 1995), 
about 17 km SW of the Smällan site and on the western 
side of Hållsfjärden, at an altitude of 36 m a.s.l., were 
interpreted as the result of shore processes connected 
with a rise in sea level after the human activities (Hall
gren et al., 1995:15).

Observations made at various places along the coast 
of Southern and Eastern Sweden suggest that a trans
gression also took place in the Middle Neolithic (Ryd- 
beck, 1928; Bagge & Kjellmark, 1939; S. Florin, 1961; B. 
Berglund & Welinder, 1972; Löfstrand, 1974;Table 5:2).
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Table 5:2 Observed time intervals and amplitudes for a rise in sea level in eastern Södermanland in the Middle-Late Neolithic. 
References under the broken line refer to information from archaeological sites. The third archaeological site is situated at Södertöm, 
as are the samples for the first two geological investigations. The first two archaeological sites and the third geological example, 
however, are from the western side of Hållsfjärden. The reference under the second broken line refers to information from western
Södermanland.

References Time (BP) Amplitude (m a.s.l.) Site

Miller in Brunnberg et al, 1985 3800-3000 27-30

Risberg et al, 1991 4000-3300 23-25

Risberg et al, 1994 3500-3000 27-30

S. Florin, 1961 -24- Nyköping

S. Florin, 1961 -24- Rogsta Hage

E. Olsson et ai, in press 3700? -29? Kyrktorp 8V

S. Florin, 1948 4300-3000* 23-30

* = ‘years ago’ sensu S. Florin

In the Late Neolithic the L4 transgression has been 
recorded, the total amplitude of which has previously 
been defined by Miller (1973) and Miller & Robertsson 
(1981) as approx. 5 m, affecting altitudes between 25 
and 30 m a.s.l., with a maximum at c. 3500 14C years 
BR The duration of the L4 transgression as a whole has 
been estimated at about 800 years. According to the 
model of Risberg et al. (1991), the L4 transgression had 
already reached its maximum by 3800 BP and affected 
the altitudes from somewhat above 20 to 25 m a.s.l.

Some Middle Neolithic sites in southeastern Söder
manland investigated by S. Florin and I. Schnell in the 
early 1940s, showed several find strata separated by de
posits without cultural remains. For example, both at 
the Nyköpings Lasarett site (RAM 229, in the town of 
Nyköping) and Rogsta Hage (RAM 114, in the parish of 
Tystberga; Fig. 1:10) there were layers with Säter II pot
tery at an altitude of 24 m a.s.l. submerged by sand, and 
above this sand, at an altitude of 26 m a.s.l., there was 
Säter III pottery. According to S. Florin (1961), this im
plied an intermediate transgression.

Evidence from the lower part of the Pitted Ware site 
Kyrktorp 8V (RAM 448, in the parish of Grödinge) im
plies a rise in sea level during or after the settlement was 
in use. The age and duration of the rise has not been 
dated, and hence it is not clear whether it corresponds 
to L4 or some rise earlier in the Middle Neolithic. The 
rise has affected an amplitude of about 2 m (E. Olsson 
et al., in press).

The observations from archaeological sites support 
the idea of a rise in sea level around 5000 14C years BP 
and another around 3700 BP (and/or possibly earlier),
i.e. in the Mesolithic-Neolithic and the Neolithic-Bronze 
Age transition phase (and/or possibly earlier) respective
ly. The amplitudes recorded, however, are only 1-2.5 
m, which must be regarded as small fluctuations by 
comparison with the normal water level fluctuations of 
around 2 m in the Baltic today [cf. above). A logical ques
tion is whether these rises in sea level correspond to trans
gressions or extreme water levels. The duration of these 
processes is hard to confirm by archaeological methods 
and it has been shown that the geological dates are not 
precise. I have not found any geological statements on 
whether it is only changes of longer duration that are 
reflected in the diatom stratigraphy of isolated basins, or 
whether changes of short duration, e.g. in connection with 
storm surges or high water level, would also become 
visible. It would be useful to determine what time peri
od is required for diatoms to adapt to new conditions in 
a basin.

The evidence for a rise in sea level is presented in 
Table 5:3. It is clear from the table that the interpreta
tions are built up on a different number of observations. 
Some investigations study several parameters, while oth
ers supply only a few. Particularly at the Smällan site 
and in the “Eastern fen" basin at Kyrktorp, a great variety 
of observations support the interpretation of a rise in 
sea level.
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Table 5:3 The interpretations of a rise in sea level are based on the following evidences.

'Eastern fen

SynćWan site

Millerin Brunnbery

Risbcrq etmi /994

Shore processes and shore-bound activities 

Phosphate analysis
The idea behind using phosphate analysis in archaeo
logical investigations is that certain human activities re
sult in organic refuse that breaks down and adds phos
phate to the soil. This can be perceived as a high phos
phate content compared with that of the surroundings. 
It has been claimed that coastal hunting and fishing sites 
are characterized by high phosphate content (O. Arrhe
nius, 1931; S. Florin, 1959; Welinder, 1977a:16ff, 63; 
Blidmo, 1984:18).The assumption is that organic refuse 
accumulated at the water’s edge, and that it will become 
apparent archaeologically as a formation with a high 
phosphate content. Thus the shore level of a site can be 
determined by measuring the phosphate content of soil 
samples taken on lines running perpendicular to pre
sumed shorelines. At many Stone Age sites there is a 
distinct decline in phosphate content at the lowest alti
tude above sea level and this has been interpreted as the 
contemporary shoreline (O. Arrhenius, 1931; Schnell, 
1932; G. Arrhenius, 1945; S. Florin, 1948; 1959; Bau- 
dou, 1966; Löfstrand, 1974; Broadbent, 1978b; 1979;

Fig. 5:6). By contrast, the phosphate content usually 
decreases gradually in a landwards direction (Osterholm, 
1989:47). An alternative interpretation might be that 
shore processes occurring after settlement may have been 
responsible for the distinct drop in phosphate content. 
The artefacts may have been deposited on dry ground, 
but the phosphates may have been washed out of the 
actual settlement surface in connection with a later sea 
level rise (Nunez, 1977:31,-Vinberg, in press). Potsherds 
with rounded edges have also been observed in such 
contexts, and have been regarded as wave-washed (Ner- 
man, 1927; Schnell, 1932; Bagge, ATA dnr 3723/1936; 
1938; Baudou, 1966).

According to Blidmo (1984:40), a high phosphate 
content suggests long, concentrated settlement, while 
according to B. Arrhenius (1995) it suggests that the 
refuse accumulated within a short time. Arrhenius ar
gues that this has promoted a partly anaerobic fermen
tation process that has mineralized the phosphate. It has 
further been stressed that the character of the activity 
decides the amount of phosphate in the soil (Vinberg, 
in press). According to numerous previous investigations, 
Pitted Ware sites in particular give high values compared



90 Human Responses to Shore Displacement
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Fig. 5:6 Phosphate distribution at the sites of Äs, Västmanland 
(1), Moäng, Södermanland (2), Fagervik, Östergötland (3) 
and Humlekärrshult, Småland (4). From Löjstrand,
1974:fig. 99.

with other Stone Age sites (O. Arrhenius 1935:69; S. 
Florin, 1959:14; Nunez, 1977:34). The highest phos
phate values in the current investigations at Södertörn 
were likewise found at the Pitted Ware sites, while both 
older and more recent sets of remains showed lower 
concentrations. Maximum phosphate values at Pitted 
Ware culture sites vary between 2000 P° and 75 P° when 
the citric acid method is employed [Vinberg, in press). 
It is not easy to decide the duration of activities at these 
sites, however, or to decide whether the refuse accumu
lated in a long or short space of time.

The site at Eklundshov (RAM 254, in the parish of 
Botkyrka) was situated on the slopes of an esker, which 
in the Middle Mesolithic constituted the well sheltered 
head of a wide, shallow lagoon on an island in the outer 
archipelago. The excavation was carried out in connec
tion with the building of a new railway line, which in 
fact affected only one topographical part of the site, the 
part which was probably closest to the shore when the 
site was used. Some activity of a specialized type may

very well have been carried on there, while other activ
ities occurred further away from the shore. Some 55,000 
pieces of worked quartz, some 60 axes fashioned from 
local rock and bones, mostly of seal, were recovered in 
small concentrations within an area of about 17,000 m2 
at altitudes between 55 and 62 m a.s.l. (P. Gustafsson et 
ah, in press, a). Phosphate sampling along two lines per
pendicular to the presumed shoreline showed a maxi
mum of 75 P°. There was a certain decline at about 60 
m a.s.l., which was interpreted as a former shoreline 
(Vinberg, in press). Radiocarbon dates indicated that 
the site had been used around 8000 BP and 7200 BP. 
The most recent local shore displacement model, that 
of Risberg et al. (1991) suggests that the shore comes 
within an altitude of 60 m a.s.l., marking a regressive 
phase at around 8300 BP which is followed by a regres
sion minimum at 50 m a.s.l., around 8000 BP. The LI/ 
L2 transgression reached approx. >58<60 m a.s.l. at 
around 7000 BP. According to this model, both the dat
ed phases of activity must have occurred “close” to the 
shore. The intermediate phase without any traces of 
human activities coincides with the situation when the 
site was not shore-bound, and the end of the second 
occupation coincides with the drying up of the lagoon 
(Gustafsson et al., in press, a). This example supports 
the idea that a shore-bound location was important.

A case study from Skarastugan in the parish of 
Tunaberg, Bråviken
Phosphate analysis were carried out at the bay of Brå- 
viken to elucidate the location of the shore at the Mid
dle Neolithic Pitted Ware sites at Fagervik (Bagge, ATA 
dnr 3723/1936; Löfstrand, 1974:fig. 99) and Säter (Len
nart Eriksson & Selinge, 1972). A distinct decline in phos
phate content was observed at an altitude of 25 m a.s.l. 
in Fagervik and at the Säter III site (RAM 70) and this 
was interpreted as marking the shoreline contemporary 
with the occupations. The phosphate distributions at 
Säter II (RAM 75) and Säter IV (RAM 13), however, 
showed shallower curves.

Compared with the shore displacement model for 
the southern and eastern part of Södermanland construct
ed by C. Persson (1979), an altitude of 25 m a.s.l. corre
sponds to the sea level at c. 4000 BP. The Persson model 
is based on data from within a distance of 120 km (E- 
W), and includes data from Södertörn. It claims to be 
representative of a large area. Compared with the cur
rent shore displacement models, which are based on data 
from Södertörn only, this altitude corresponds to the 
sea level at either c. 3500 BP according to Miller (in 
Brunnberg et al., 1985) or c. 4700 BP and possibly at c. 
3800 BP (L4) according to Risberg et al. (1991). In the 
Persson model the altitude marked by the decline in 
phosphate content lies in a regressive phase where no 
later transgressions reach up to the altitude in question. 
The decline in phosphate content would thus probably
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correspond to the location of the shoreline at the time 
of settlement. In the Miller model, however, the area 
would have been affected by L4, and accordingly the 
decline in phosphate content could be related to a sea 
level rise that took place after its occupation, while in 
the model of Risberg et al. the same altitude lies in a 
regression phase that may also have been affected 
by L4.

With the intention of determining whether any in
fluence of a transgression in the Middle or Late Neolith
ic could be traced at an archaeological site, supplemen
tary sampling was carried out in the area. The Skara-

Fig. 5:7 Diagram of phosphate 
distribution at the Säter III site 
according to L. Eriksson &? Selinge 
(1972) and the Skarastugan site 
according to M. Eriksson (1993:app.l). 
Drawing by K. Persson, AFL.

stugan site (RAM 105, in the parish of Tu nab erg), re
garded as representing the Fagervik IV group, was cho
sen for this purpose. The site could be expected on top
ographical grounds to have been situated “close” to the 
shore at the time of deposition of the artefacts. Also, it 
had been cut through by a road, and there was a road 
embankment running perpendicular to a presumed pre
historic shoreline. By cleaning the edge of the ditch a 
cross-section could be obtained without encroaching too 
much on the site.

In the general scheme of the Pitted Ware pottery se
quence, Fagervik IV is regarded as the youngest type,
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Fig. 5:8 Diagram of phosphate 
values at a depth of 0.4 m and total 
pottery in grammes per 5 m sampling 
point at the Skarastugan site. 
Drawing by K. Persson, AFL.

and there are dates suggesting that it occurred as late as 
in the Late Neolithic (E. Olsson & Edenmo, in press). If 
one could discover whether the pottery from Skarastu- 
gan was deposited before or after a sea level rise and the 
pottery could be radiocarbon dated more closely, the 
information from this site would supplement those pre
viously investigated and provide an interpretation of 
whether the transgression took place in the Middle or 
Late Neolithic. The following assumptions can be made:
• If the pottery had been deposited before a sea level 

rise corresponding to a transgression, then the phos
phate decline could be expected to be distinct at the 
same altitude as in Fagervik and Säter.

• If, however, the pottery had been deposited after a 
transgression, then the phosphate decline could still 
be distinct if it represented the shoreline that pre
vailed at the time of use. In this case, however, it 
would not have to be either shore-bound or distinct 
at the same altitude as the others.
The stratigraphic sampling was carried out in Sep

tember 1992 as a seminar course for students of archae
ology. Samples from a total of 56 test pits at 1 m inter
vals were collected every 0.1 m to a depth of 0.4-0.7 m 
in order to include every layer along the edge of the 
ditch. Phosphate analyses, grain size analyses and pH 
analyses were carried out at the Archaeological Research 
Laboratory and the results were presented in a seminar 
paper (M. Eriksson, 1993). The 301 samples analysed 
for phosphate content show a range of values between 
149 P° and 1592 P°. The phosphate values decreased in 
an oscillating manner at altitudes between 26 and 19 
m a.s.l. (M. Eriksson, 1993 :fig. 9).

In a comparison of the distribution of phosphates at

Skarastugan with the results from the Säter III site, I 
have taken into consideration that the samples from Säter 
were taken in lines perpendicular to the shore only at 
every 5 m and at depths of 0.2 m and 0.4 m respectively 
(Lennart Eriksson & Selinge, 1972:4), and I have de
scribed here a corresponding selection from Skarastu- 
gan (Fig. 5:7). The results show a distinct decline in val
ues in the samples from depth 0.4 m. This alteration 
corresponds to an altitude of 25 m a.s.l. at Säter III, while 
at Skarastugan it occurs at 24 m a.s.l. (cf'. Table 5:2).

The soil type distribution on the slope indicates that 
the area had been flooded. The stratigraphy corresponds 
on the whole to that typical of wave-washed sediments, 
where the coarser ones are at higher altitudes and grad
ually decreasing grain sizes are found at lower altitudes 
{cf. B. Ericsson etal, 1978:33). This surging was consid
ered to have occurred before the human activity took 
place at the site (Åkerlund, ATA dnr 7174/1992).

A sooty-coloured cultural layer appeared in the up
per part of the slope, around 25 m a.s.l (M. Eriksson, 
1993:fig. 7), and a total of some 4 kg of Pitted Ware 
pottery and a small number of worked quartz pieces was 
recovered, most of which were connected with this lay
er (Fig. 5:8). A high phosphate value was measured with
in and just beneath this layer. Consequently there must 
be a spatial connection between the high phosphate val
ue, the cultural layer and the artefacts. The higher phos
phate values do not coincide fully with the distribution 
of artefacts, however, but are likely to be connected with 
activities at the site during the Stone Age. No limit for 
the wave washed pottery was recorded, which could have 
been interpreted as a shoreline as in older investigations. 
Occasional small flakes of flint and other rock were found
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spread about the slope and also a small number of burnt 
bones, among which seal bones have been identified 
(K.C. Lindqvist, pers. comm.)

The pottery found comprises comb-stamped pottery 
of a porous texture and some sherds of dense texture 
with cord impressions. Round pits occur on a small 
number of sherds. Two fragments of a clay figurine were 
also found. The pottery was characterized as Fagervik III 
and IV (Bagge, 1951). On rare occasions a layer of or
ganic crust was found on some potsherds found in the 
sooty layer, and very occasionally the pottery fragments 
were worn to a round form, but these were spread evenly 
over the slope. The artefacts recovered in this excava
tion are described in a separate report (Åkerlund, ATA 
dnr 7174/1992).

Carbon isotope analyses (14C and 813C) were been 
carried out on the organic crusts of two potsherds from 
test pit 4, strata 1 and 6 respectively. The sherd from 
stratum 1 was found in the upper part of the cultural 
layer, while that from stratum 6 was found below this 
layer. One of the sherds was undecorated (the upper 
one), but of a quality which was considered characteris
tic of the Fagervik IV sherds at the site. The sherd from 
stratum 6 contained pit impressions and was regarded as 
representing the less common Fagervik III type (Fig. 5:9). 
The organic crusts were thick, dark and distinct and eas
ily separable from the sherds. Could they have different 
ages?

The organic crust on pottery, usually interpreted as 
food remains, has been analysed sporadically (S.H. An
dersen & Malmros, 1985; B. Arrhenius & K. Lidén, 1989; 
Segerberg et al, 1991). Quite contrary to suggestions 
that the vessels had been used for storing seal blubber 
(Meinander, 1954; Welinder, 1976b:28), the analysis re
vealed remains of terrestrial origin. The crusts have been 
regarded as implying good possibilities for checking the 
typological grouping of the pottery by radiocarbon dat
ing. By now, a good hundred dates for organic crusts

Fig. 5:9 A Fagervik III sherd with an organic crust on the 
inside, from Skarastugan testpit 4, stratum 6. This specimen 
was chosen for carbon isotope analyses. Photographs by T. 
Thomlund, Uppsala University. Scale 1:2.

have been obtained at the Tandem Accelerator Labora
tory in Uppsala and an evaluation is under way (Poss- 
nert & Segerberg, pers. comm.). So far it has proved 
impossible to separate chronologically the crusts of sherds 
of the Fagervik II and III groups, four of which were 
dated to 4600-4400 BP by Segerberg et al. (1991). Ac
cording to a new compilation of dates from some 20 
sherds, these are spread over a period 4800-4100 BP (E. 
Olsson & Edenmo, in press).

The chemical pretreatment was carried out as fol
lows:
• treatment with 1 % HC1 below boiling point for 10 

hours (eliminates carbonates, fulvic acids, and un
fortunately also some amino acids);

• washing in distilled water;
• treatment with NaOH below boiling point for 6 hours 

(eliminates humus, but also fatty acids [cf. however 
Lidén, 1995:11) and amino acids);

• precipitation of the soluble fraction with concentrated 
HCl, washing, drying and dating (SOL fraction);

Table 5:4 Results of radiocarbon analyses and the sample pretreatment chemistry of the organic crusts on potsherds from the 
Skarastugan site (RAM 105 in the parish ofTunaberg, Södermanland').

Lab. code Location Sample

_ 
O
)

o£ fraction
(mg)

carbon
(o/o)

8,3C
(o/oo) ,4C age BP Mean value Age cal BC

Ua-4188 tp 4:1 Fagervik IV INS 69.3 29.23 38 -25.83 4340±80

4263178 2997-2717 la

3095-2627 2a

Ua-4189 tp 4:1 Fagervik IV SOL 7.22 53 -25.22 4185+85

Ua-4190 tp 4:6 Fagervik III INS 108.8 6.69 36 -22.97 4445+80

4513168 3321-3094 la

3437-2958 2a

Ua-4191 tp 4:6 Fagervik III SOL 47.2 47 -23.14 4580±85
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• washing, drying and dating of the insoluble (INS) frac
tion, which consists mainly of carbonised material 
and cellulose fibres.
The isotope analysis was carried out according to 

Possnert (1990). Age (14C) and natural mass fractiona
tion (S13C) was determined for both the INS and SOL 
fractions of both samples (from test pit 4, strata 1 and 
6). Different fractions of the organic crust are studied in 
order to exclude any effects of contaminating carbon, 
but it is the SOL fraction that has been regarded in pre
vious investigations as most relevant for determining the 
age of an organic crust (Segerberg et al, 1991).

All the four measurements listed above (Table 5:4) 
fall within the time interval 4200-4600 BP and the ages 
of the different fractions for each sherd are the same 
with a high degree of significance (la overlap) (Fig. 5:10). 
This warrants calculating the mean value of the frac
tions for each sample, which gives 4263+78 BP and 
4513±68 BP. The conclusion is that the sample from the 
upper stratum is 200-400 years younger than the lower 
one, which means that there is a chronological separa
tion between the crusts on the two sherds. They are not, 
however, chronologically separable from the dates for 
Fagervik II—III sherds mentioned above.

A radiocarbon age is a technical age, and in order to 
acquire a calendar age a calibration has to be applied. 
This was carried out here using the program CalibETH 
1.5b (1991) (Fig. 5:11), which gave calibrated ages of 
2997-2717 cal BC (la), 3095-2637 cal BC (2a) and 
3321-3094 cal BC (la), 3437-2958 cl BC (2a) respec
tively.

The natural mass fractionation (513C) of a sample 
gives an indication of whether the organic remains were

of marine or terrestrial origin (I.U. Olsson & Osadebe, 
1974; Tauber, 1981). In this case the values are within 
the interval -22.9 to -25.8 o/oo, which suggests that they 
are of a terrestrial origin. The values correspond to those 
previously measured for sherds from Säter and Fagervik 
(Segerberg et al, 1991:89).

Discussion of the results from Skarastugan 
A phosphate decline at about 24 m a.s.l. has been ob
served at Skarastugan, and according to the radiocarbon- 
dated crust on the sherds, the activities date from around 
4200-4600 BP. When comparing these data with the 
shore displacement models, certain alternative interpre
tations are suggested. According to the general shore 
displacement model of C. Persson (1979) the shore was 
at about this altitude around 4600 BP, while the model 
proposed by Miller (in Brunnberg et al, 1985) would 
indicate that this altitude was submerged at the time in 
question, and would also have been submerged by L4, 
which reached around 30 m a.s.l. in about 3500 BP. Ac
cording to the shore displacement model of Risberg et 
al. (1991), the shoreline was at this altitude around 4600 
BP, and the later L4 transgression is assumed to have 
occurred about 4000-3300 BP, reaching 23-25 m a.s.l. 
In my opinion, the data from Skarastugan correspond 
best to the model by Risberg et al. (1991). The phos
phate values on the lower part of the slope at Skarastu- 
gan decrease in an oscillating manner, which could cor
respond to changes in the location of the shore in con
nection with the later transgression. I regard it as likely 
that the activities traced at Skarastugan were shore- 
bound.

The radiocarbon dates of 4200-4600 BP for the Ska-

Fig. 5:10 Given a 1 <7 
overlap, the various 
fractions of the sherds from 
Skarastugan are similar in 
age. Drawing by 
G. Possnert.

14C age BP

average ±ls

average ±ls

tp 4:1 INS tp 4:1 SOL tp 4:6 INS tp 4:6 SOL



Explanation of Distribution Patterns 95
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Fig. 5:11 Graphical 
presentations of calibration 
information corresponding 
to the dates from Skara- 
stugan. Drawing by G. 
Possnert.

rastugan sherds did not meet our expectations for a date 
in the Late Neolithic, and do not make the sherds chron
ologically separable from the previously dated Fagervik 
II—III sherds, which were dated to 4100-4800 BP in the 
scheme of E. Olsson & Edenmo (in press).

The radiocarbon method has become a corrective to 
the traditional typological grouping and seriation of pot
tery and is a means of making expected non-contempo

rary typological groups appear to be partially contem
porary.

Other indications that the typological groups do not 
completely correspond to separate stages is that both 
Funnel Beaker pottery and Pitted Ware pottery of a Säter/ 
Fagervik II and III type appear in the Alvastra pile dwell
ing, which is regarded as representing a fifty-year-old 
period of activity (Browall, 1991:129).
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Stratigraphical analysis
More detailed stratigraphical analyses have sometimes 
been used to study the shore-bound location of sites. 
Redeposition has been demonstrated at many Stone 
Age sites, and sometimes it has been interpreted as the 
effect of a fluctuating shore-line. E.g. in his account of 
the embedded sites at Järavallen in Malmö, Skåne (exca
vated by Kjellmarkin 1901), Rydbeck remarks (1928:55- 
56) that the area had been affected by a transgression in 
the Middle Neolithic. Likewise observations of cultural 
remains embedded in beach formations at Siretorp in 
Blekinge (Bagge in Bagge & Kjellmark, 1939:150; B. Ber
glund & Welinder, 1972) and at Äs in Västmanland (Löf
strand, 1974:94f) have led to arguments for a sea level 
rise in the Middle Neolithic. This rise was not regarded 
as having caused a stop in settlement, but rather a tem
porary concentration at higher altitudes, eventually fol
lowed by a downward expansion. The hypothesis of a 
transgression in the Middle Neolithic has not subse
quently been discussed very much, but instead the old 
theory of plain regressive shore displacement has seemed 
to live on. This appears from the fact that Bagge, in the 
middle of this century, sorted the Pitted Ware pottery 
from Fagervik into five groups in accordance with a 
model of regressive shore displacement (Bagge, 1951). 
The studies by M.-B. and S. Florin of the diatom stratig
raphy and Stone Age sites in beach formations never
theless resulted in a fluctuating shore displacement mod
el for the region that included transgressions in the Mid
dle Mesolithic, the Early Neolithic and the late Middle 
Neolithic-Late Neolithic (S. Florin, 1944; 1948). These

stratigraphical interpretations were questioned by Bagge 
(Bagge, 1948; 1950; S. Florin, 1950), but the recon
siderations of the diatom stratigraphy support the valid
ity of the Florin model, even though the fluctuations in 
the current models are not as large (Miller, 1973; Brunn- 
berg etal, 1985; Risberg et al, 1991).

Examples from Grödinge, Södertörn
The results of shore processes have recently been stud
ied in connection with the excavation of dwelling sites 
at Södertörn (Åkerlund et al, in press, a) and some ex
amples can be given to illustrate the courses of these.

At the Late Mesolithic site at Smällan 1 (RAM 477, 
in the parish of Grödinge) a complex vertical stratigra
phy was found, with several layers influenced and sort
ed by the sea (S. Karlsson & Risberg, in press). In this 
sequence a hearth had been buried by sediments laid 
down by wave action. The radiocarbon dates suggest that 
the layers had taken several hundred years to form. The 
site has not been regarded as having definitely been aban
doned by the time of the transgression, but was also used 
after superimposition of the sediments. It has been sug
gested that the site was visited repeatedly, maybe on a 
seasonal basis (P. Gustafsson et al, in press, b).

On the slope down to the “Eastern Fen” basin at Kyrk- 
torp there were archaeological remains of Late Meso
lithic and Neolithic activities. To describe the develop
ment of the fen and the human activities at the edge of 
the basin, stratigraphic studies of a variety of parame
ters were carried out by means of a trench excavation 
and corings (Åkerlund et al, in press, b; Figs 5:12 and

Fig. 5:12 Archaeologists 
and geologists working 
together in a trench, 
jointly formulating 
problems, sampling and 
making stratigraphical 
analyses of a section at 
the margin of the 
“Eastern Fen" at 
Kyrktorp, south of 
Stockholm. Photograph 
by the author.
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Fig. 5:23 Diagram showing the incidence of grain size classes, organic carbon, microfossils, phosphates, animal bones, cereal 
grains, potsherds, quartz debitage and their relative occurrence in the sedimentary strata at the margin of the “Eastern Fen". 
Compiled by Miller &Ć Åkerlund (in Åkerlund et al., in press, b).

5:13, Table 5:3). There was a hiatus in the stratigraphy 
at the edge of the fen, caused by disturbances in the 
sedimentation. The clay gyttja at a depth of 1.30-1.05 
m contained charcoal, indicating either human activity 
or forest fires in the area during the Mesolithic. The over- 
lying sandy deposit was interpreted as the result of ero
sion. The redeposited sand was highly affected by man, 
and represented activities higher up the slope. The re
sults of biostratigraphical investigations showed that the 
basin became isolated around 5500 BP to form a lake, 
which quickly became overgrown and developed into a 
fen. This fen was inundated with sea water between 5200 
and 4800 BP, corresponding to the L3 transgression. The 
archaeological artefacts were deposited during the bay 
stage and the fen stage respectively. There was no evi
dence that the slope had been used when the bay was 
isolated from the sea, i.e. during the lake stage (cf. Åker

lund et al, in press, b).
There is also support for a transgression at corre

sponding altitudes from stratigraphical and microfossil 
analysis at Svalsta (RAM 589, in the parish of Grödinge), 
which is situated immediately to the south of the East
ern Fen at Kyrktorp (Miller in Vinberg, 1995).

The examples show that changes in the utilization 
of the sites seem to coincide with breaks in their shore- 
bound position.

5.1.3. Comment

One conclusion that can be drawn from the comparison 
of dates performed is that the radiocarbon dates availa
ble for the geological material are not reliable and that 
the preliminary model presented by Miller (in Brunnberg
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et al., 1985) therefore needs modification. Data on the 
archaeological contexts referred to imply that shore dis
placement is generally older than has been suggested. 
So far the data from archaeological investigations sup
port the existence of sea level rises in the Middle and 
Late Mesolithic and in the Middle and/or Late Neolith
ic, but there is still no absolute agreement about the 
amplitude, chronological position and duration of these 
rises. The examples quoted here lend most support to 
the shore displacement model of Risberg et al. (1991). 
Preliminary reconstructions of the extent of the archi
pelago at various times should be made with reference 
to this model.

The comparisons of site locations and shore displace
ment show that a location close to the shore was impor
tant in all the examples given, i.e. at different periods. 
One cannot claim that proximity to the shore is a gener
al principle, but it does command a certain amount of 
support. It may be concluded from the sites referred to 
here that phosphate analysis does make it possible to 
establish a limit which the water once reached. It can
not be said for sure, however, whether it was contempo
rary with or after settlement. The exact distance of the 
activities from the shoreline cannot be established by 
phosphate analysis alone. From stratigraphical studies 
of a variety of parameters (Fig. 5:13, Table 5:2) we are 
able to reconstruct the courses of deposition and redepo
sition, but not always their rate of occurrence. It has 
been said in other contexts that sites are preserved in 
connection with transgressions only in those situations 
where the place is rapidly covered by sediment (Kraft et 
al., 1985:62).

Several sites affected by shore processes have now 
been investigated in Eastern Middle Sweden. There are 
exceptionally heavily superimposed localities like the 
Rogsta Hage site, where a layer with Säter II pottery 
was covered by 3 m sand, the upper part of which con
tained Säter III pottery (S. Florin, 1961:328), and there 
are also sites like Kyrktorp 8V with minor disturbances, 
which have been interpreted as resulting from a rise in 
sea level although the superimposition is not that evi
dent. The only site investigated so far at which the proc
ess has been shown to have lasted for several hundred 
years is the Smällan site. It has been suggested in the 
case of the west coast of Norway that only sites situated 
some distance away from the shore become inundated 
and are preserved in connection with transgressions, 
while completely shore-bound features are washed away 
(Bang-Andersen, 1995).The sites at Eklundshov, Skara- 
stugan, Smällan 1 and the Eastern Fen at Kyrktorp 
all seem to have been situated beside the shore in a re
gressive phase and their lowest parts have again been 
affected by a rising sea level in a subsequent transgres
sion. Sites situated by the shore during a regressive mini
mum or a transgresive phase would naturally be disturbed 
more.

5.2. Representativeness of the 
distribution pattern of Stone Age sites

"Our view of survey design will not be congenial to 
investigators who rely on cookbook approaches.
We have not supplied magic numbers of formulae, for 
there are none. We have emphasized that survey 
design is the process of making usually difficult 
decisions."
Schiffer et al., The design of archaeological sur
veys, 1978

Having questioned the representativeness of the pattern 
of distribution of Stone Age settlement in the Bråviken 
subregion, I decided to employ supplementary field sur
veys to evaluate and modify the explanatory models (cf. 
Wobst, 1983). The survey design represents a com
promise solution with regard to time and costs. I recog
nise the advantages of systematic regional surveys (e.g. 
Foley, 1981; Dunnell & Dancey, 1983:280; D. Alexan
der, 1983; Bang-Andersen, 1987; Zvelebil et al., 1987), 
but it was nevertheless necessary to make this a restrict
ed survey and to direct it towards elucidating separate 
questions. The differences in the information available 
on the areas to the north and south of Bråviken meant 
that the supplementary surveys had different aims and 
directions, and they are therefore described separately 
below.

5.2.1. Kolmården

Previous surveys and investigations
In connection with the special surveys by Engström & 
Thomasson in the 1920s and 1930s, five Mesolithic and 
19 Neolithic sites were found in Kolmården (cf. Chapter 
3.1.2).

The first large-scale archaeological survey for the 
economic map was carried out in 1947 in the parishes 
of Kvillinge, Krokek and Kvarsebo (Fig. 3:2), when 16 
of the dwelling sites described by Engström & Thomas
son were recorded in the Register of Ancient Monuments 
(RAM), in addition to the find sites and stray finds of 
axes (Appendix 1: Table 1).

This survey was revised in 1979, when the previous
ly recorded site locations were inspected and attempts 
were made to identify more suitable locations of a sim
ilar kind from maps. After that, an inspection of the ter
rain was carried out, in which test pits were dug to ob
tain an idea of the approximate sizes of the sites. This 
resulted in the recording of another ten sites in these 
three parishes (Ornell, 1981).

Four Neolithic sites had also been recorded in the 
parish ofTunaberg, Södermanland (Fig. 3:2), in the 1920s 
and 1930s (cf. Chapter 3.1.2). Tunaberg was surveyed 
for the first times by the Central Board of National An
tiquities in 1947 and 1958. The survey was revised in
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1984, with the exception of the most westerly parts of 
the parish (R. Jensen, 1986b).

No larger building projects have occurred in the area 
in the last few years, that would have affected its prehis
toric remains, but road improvements or cable laying 
have sometimes intruded on areas of prehistoric remains. 
Three new Stone Age sites have been found in connec
tion with archaeological investigations in areas planned 
for development at Koviken (RAM 364, in the parish of 
Tunaberg), Gullvagnen (RAM 85, in the parish of Krok
ek) and Svintuna (RAM 87, in the parish of Krokek). 
The sites were found by examining maps, inspecting the 
terrain and digging test trenches at possible site loca
tions. The work was carried out by the Department of 
Archaeological Investigations at the Central Board of 
National Antiquities (Lindgren, ATA dnr 4695/1991; 
Jakobsson & Lindgren, ATA dnr 3985/1992; M. Lars
son, ATA dnr 143/1993; 1995a).

Table 5:5 Numbers of known Stone Age sites in Kolmården by 
1991 according to the Register of Ancient Monuments (RAM).

Parishes Dwelling sites Find sites Total

Kvillinge, Ög 5 10 15

Krokek, Ög 6 15 21

Kvarsebo, Ög 19 23 42

Tunaberg, Sö 5 13 18

Total 35 61 96

Comments on the field surveys
The nationwide survey of prehistoric remains gives a 
good outline of the distribution of visible remains, but it 
must be emphasized that the recording of Stone Age 
sites is from a general point of view uneven, and every
one who makes use of the RAM must be aware of its 
possibilities and limitations. The first round of the sur
vey observed the principle of describing only those pre
historic remains which could be clearly delimited on the 
economic map. An unusually determined attempt for 
that time was made to locate Stone Age sites in Ånger
manland in 1970, in which I took part (Einerstam, 1970), 
but the Stone Age sites belonged to a category that was 
°nly sporadically recorded. In the revision round of the 
survey, however, prehistoric remains of this kind were 
also marked on the map, in a manner dependent on the 
allocation of resources and priorities in connection with 
that work. Another reason why the recording is uneven 
18 the difficulty of identifying sites in overgrown terrain. 
It has also been remarked in a critical study of the sourc

es of Stone Age remains recorded in southwestern Skåne 
that the individual priorities of the surveyors have af
fected the distribution pattern (Karsten, 1990). As far 
as Stone Age sites are concerned, western Sweden and 
Norrland are regarded as the best covered, while the 
site record in eastern Sweden is less complete (Hyen- 
strand, 1984:43). In order for the RAM to function as 
a good base for cultural heritage management and re
search it is of course important to make it as complete 
as possible.

Special surveys differ from the nationwide survey of 
prehistoric remains by focusing more clearly on certain 
definite areas or categories of remains, it often being the 
personal interests of the surveyors, specific problems or 
the borders of areas for exploitation, that will determine 
what is collected. It is important to find out, what has 
directed recording of the data and how this came about 
before making a spatial analysis. The fact that the evi
dence from Kolmården was collected in different con
texts, for different purposes and on different assump
tions from the end of the 19th century onwards (cf. Chap
ter 3.1) makes the comparison more difficult. At the 
same time this guarantees a variation in prerequisites 
and methods.

The survey carried out by Engström and Thomasson 
at Bråviken was a systematic special survey in which they 
applied the same method to all sites. Since they record
ed a large number of sites with levelled finds, it became 
possible to study them in a certain chronological order. 
The distribution of finds showed a good correspondence 
between the sites, and this was regarded as being con
nected with the contemporaneous changes in the posi
tion of the sea level.

Pitted Ware culture sites predominated among the 
settlement remains in these first surveys, and the same 
dominance is also visible in the later accounts of surveys 
at Bråviken. Thus our picture of Stone Age settlement 
has not changed in any decisive way as a result of the 
large-scale surveys that were carried out later. Knowing 
that Engström and Thomasson were particularly inter
ested in sites with a rich occurrence of pottery, one might 
well question whether the pattern of distribution that 
has resulted from these joint efforts in fact reflects the 
real frequency of Stone Age sites in the area or whether 
it is a result of particular directions of interest pursued 
by the investigations concerned.

Another important circumstance is that Stone Age 
sites are known above all in the parishes of Kvillinge, 
Krokek and Kvarsebo, for it should be remembered 
that the special surveys by Engström and Thomasson 
covered precisely these three parishes. It can be appre
ciated from documents in ATA that Engström appealed 
in vain for financial support to be able to continue the 
survey.

It would seem that it has not been sufficiently well 
emphasized that varying degrees of importance have
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been attached to finding sites in different areas in con
nection with the ordinary survey (see, however, Hyen- 
strand, 1977; Löthman, 1986). It is an advantage, of 
course, if a larger area is surveyed in a similar way. Spe
cial surveys of Stone Age sites have been carried out in 
recent times in the Göteborg area (Gullberg, 1973; 1974; 
Bondesson, 1992), in the Ystad area (M. Larsson & Olaus
son, 1992), in Dalarna (Lannerbro, 1984; 1991; 1992), 
in the Kalmar region (Westergren & Hansson, 1987) and 
at Södertörn (Hammar & Wikell, 1994), and now a lim
ited attempt has also been made to supplement the sur
vey in the Bråviken subregion with sites of another char
acter and outside the area of special inquiries. The re
sults of this work are set out below.

Information from surveys and excavations
Attention should be drawn to the fact that information 
from surveys and excavations can be connected with 
different spatial scales. Survey results illustrate how dif
ferent categories of prehistoric remains are distributed 
in the landscape, illustrate the settlement pattern over a 
larger area and give a general picture of how people used 
their environment, while excavations allow us to study 
the remains of an individual site and gain a picture of 
activity patterns within that site. Most of the older ex
cavations, however, were too limited and it was usually 
possible to elucidate only a small part of the activities. 
One important experience that has been gained from 
the large scale excavations of the last couple of years is 
that the sites of Eastern Middle Sweden often comprise 
remains from different periods [e.g. Åkerlund et ai., in 
press).

Thus surveys and excavations may elucidate differ
ent aspects, and it is therefore an advantage to make use 
of both sources of information in order to understand 
the whole context of the prehistoric remains. If maxi
mum use is to be made of the various methods of inves
tigation, then the methodologies must include the re
cording of spatial variations, the recovery of a represent
ative sample and an analysis of problems of archaeolog
ical visibility. The problem of representativeness has been 
given special consideration recently by Halén, who sug
gests that it is possible to calculate the actual deposited 
and detectable source situation of the past by taking the 
surveying, exploitation and degree of research into con
sideration (Halén, 1994:222).

The evidence points to an uneven distribution of 
Stone Age sites in terms of altitude and content (Ap
pendix 1 :Table 2) and with reference to the above rea
soning (see also Chapter 5.1), one could very well ask 
whether this evidence is representative of the sites in 
Kolmården. Inspection is needed before it is possible to 
form an opinion on how the area was used at different 
times, how many sites were used at the same time and 
how they were oriented.

Formulation of hypotheses
Engström and Thomasson commented on the fact that 
there were no finds at the altitudes between the Pitted 
Ware culture sites in Kolmården (approx. 25-30 m a.s.l.) 
and the sites with quartz debitage and axes (above 45 m 
a.s.l.) (Engström, 1934), and Ornell also described “two 
types of culture located at two clearly separate altitudes 
that are distinguishable within the three Kolmården par
ishes. An older type at altitudes between 45 and 50 m 
a.s.l. and a younger type between 25 and 35 m” (au
thor’s transl. of Ornell, 1981). A grouping of the alti
tudes of the known Stone Age sites shows that only very 
few finds have been made at around 40 m (Appendix 
1 :Table 2). Is this gap due to lack of information on the 
altitudes between 35 m and 45 m, or does it reflect a 
real break in the use made of the coastal area? In an 
attempt to check this, I set out to test the hypothesis 
that there are also sites to be found at around 40 m a.s.l.

Another observation was that the Pitted Ware sites 
occurred in accumulations along the northern shore (Fig. 
3:11), and it was decided to check this distribution pat
tern as well by presupposing that there were more sites 
to be found in the intermediate areas.

These hypotheses were tested by means of a supple
mentary field survey.

Supplementary survey. Strategy and realization 
A supplementary special survey was directed towards 
elucidating certain specified questions connected with 
the above reasoning. The questions of major importance 
were the following:
• Is it possible to find sites at altitudes around 40 m 

a.s.l.?
• Are there also sites at higher altitudes?
• Is it possible to find more artefacts at the find sites 

of axes?
• Is it possible to locate more Pitted Ware culture sites 

in the parish of Tunaberg?
Other interests were to determine in which locations 

the sites could be found, whether it was already possi
ble to perceive differences in size from the survey data, 
and what variation there was in different sectors of the 
landscape. After preparatory studies of maps of topo
graphical conditions, contours and soil type distribution, 
a survey of the terrain was carried out within a few weeks 
in spring 1993. The field survey was carried out by Dag 
Hammar, Roger Wikell and the author. The parishes of 
Kvarsebo and Tunaberg were chosen as test areas. On 
the whole, the land to the north of the bay of Bråviken 
slopes away to the east and north. The highest altitude 
in the parish of Kvarsebo is about 115m, and that in the 
parish of Tunaberg is about 60 m. The intention was to 
try to obtain a quick general view of the chances of find
ing Stone Age remains in the area. Since large parts of 
the area were covered by forest, we concentrated on look
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ing in damaged sections of the ground, i.e. the road em
bankments, the pits left by fallen trees and the tracks 
left by forestry machines. This meant that we followed 
roads and paths, scraped the soil surface off with a trow
el and sometimes dug test pits. We collected samples of 
the different types of finds encountered at each site, but 
we did not collect everything that we found, as the pur
pose of the survey was to ascertain new Stone Age sites 
but not to characterize them more closely [cf. the rea
soning given above). Thus the survey recorded the pres
ence of Stone Age remains, and the main focus in this 
connection was the distribution of sites in the landscape. 
The information on altitudes is given from the econom
ic map and is expressed in the same way for all the sites. 
The data are given per 5 m interval, each find being at
tributed to the 5 m contour below the point at which it 
was recovered.

We made some attempts to gather indications of in
creased phosphate content by means of spot tests [cf. B. 
Arrhenius, 1991), but the deflections were unclear, and 
the method was abandoned. It may be that the cold 
weather (night frosts) made it difficult to dissolve the 
phosphate.

The conditions for finding Stone Age sites were par
ticularly good in the parish of Kvarsebo. There are fairly 
intact forests and extensive areas of swampy ground, the 
traditional cultivation units are still in use and no wide
spread changes in land use have been made in modern 
times. The same families have often been using the farms 
for many generations, and they still remember where an 
old relative of theirs found a stone axe. In addition, many 
inhabitants had Torsten Engström as a teacher, and he 
seems to have awakened the interest of his pupils in Stone 
Age remains. We received many hints from the local 
people. It would probably be very profitable to carry 
out a systematic survey of farm records after the same 
model as was employed in the Kalmar region [cf. Wester- 
gren & Hansson, 1987).

Results of the survey
The survey yielded 71 new sites, 46 lay in Kvarsebo (Fig. 
5:14) and 25 in Tunaberg (Fig. 5:15), thus doubling the 
number of Stone Age sites in both parishes. In the course 
of travelling around the area one find site of quartz was 
made in the parish of Kvillinge and two in that of Krokek.

Since the result was already so comprehensive in ar
eas within easy reach and after a relatively short time of 
Working, it may be assumed that there is still more to be 
discovered. In accordance with the classification of the 
Register of Ancient Remains, 40 dwelling sites were re
corded (= sites with more than five artefacts) and 31 
find sites (Appendix 1 :Table 1; Table 5:6). In other re
spects it would still seem preferable in the context of 
such a survey merely to record each occurrence of pre
historic remains as a site [cf. above).

Table 5:6 Number of known and newly found Stone Age sites 
in Kolmården after the supplementary field survey in 1993.

Parishes Dwelling sites

known new

Find sites

known new

Total

Kvillinge, Ög 5 - 10 1 16

Krokek, Ög 8 - 15 2 25

Kvarsebo, Ög 19 28 23 18 88

Tunaberg, Sö 5 12 13 13 43

Total 37 40 61 34 172

The newly found dwelling sites were located at 
around 70, 50 and 30 m a.s.l. (Table 5:7). In spite of the 
fact that special efforts were made to check for Stone 
Age remains around 40 m a.s.l., we still did not find any 
sites at that level. The find sites were observed at approxi
mately corresponding altitudes, but the gap was not as 
conspicuous as for dwelling sites (Table 5:8), and a new 
gap of finds seems to have emerged at about 65 m. It 
must be remembered, of course, that this was not a full 
coverage survey, and no particular efforts were made to 
check the interval around 65 m a.s.l.

Quartz debitage was found at 59 of the new sites (16 
in Tunaberg and 43 in Kvarsebo), and at all the altitudes 
examined (Table 5:9). It was also found at six of the 12 
Pitted Ware culture sites. Two methods of reduction are 
evident in our assemblages: bipolar knapping, apparent
ly associated with small erratic pebbles, and platform 
knapping, associated with quartz cobbles obtained from 
quarries. If this observation is correct, the reduction

Table 5:7 Distribution of newly found Stone Age dwelling sites 
in Kolmärden by 5 m intervals.

m a.s.l. Kvarsebo Tunaberg Total

75 1 I

70 mu Tim

65

60 ii ii

55 mu mu

50 mu mu

45 n II mi

40

35 mu II mini

30 ii mi mm

25 i mi mu

20

Total 28 12 40
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Fig. 5:14 Map of the parish of Kvarsebo, where the previously known Stone Age sites are marked by an 
open circle and the newly found by filled circles, numbered according to the RAM. The altitude intervals 25, 
50 and 75 m are marked based on topographic maps 9G SO and 9H SV, scale 1:50,000. Drawing by 
D. Hammar, UV. (See also Appendix l.fig. 5:14 for an enlarged version of this map.)

•’ & '

Fig. 5:15 Map of the parish ofTunaberg, where the previously known Stone Age sites are marked by an open circle and the newly 
found by filled circles, numbered according to the RAM. The altitude intervals 25, 50 and 75 m are marked based on topographic 
map 9H SV, scale 1:50,000. Drawing by D. Hammar, UV. (See also Appendix 1 :fig. 5:15 for an enlarged version of this map.)
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Table 5:8 Distribution of newly found find sites in Kolmården 
by 5 m contour intervals.

m a.s.l. Kvarsebo Tunaberg Total

75 I I

70 IIII IIII

65 I I
50 II II

55 III III

50 IIII I mu

45 IIII mi

40 I I ii

35 I III im

30 I I ii

25 I i

20 II ii

Total 18 13 31

method could tell us something about the duration of 
the visit, i.e. a bipolar method may signal that the peo
ple were on a temporary visit and used pebbles found 
on the shore. It has been suggested in other contexts 
that bipolar reduction was used when there was poor 
access to raw materials, and possibly also as a last stage 
in preparation, when the core had become too small for 
any other method (cf. Thorsberg, 1985). It has been pro
posed in other current studies that the different meth
ods of reduction may have different chronological con
centrations. At Södertörn, for instance, the bipolar meth

Table 5:9 Occurrence of categories of finds at the newly found 
sites in Kolmården by 5 m contour intervals.

m a.s.l. Quartz Other rock Flint Pecked axes Pottery

75 X

70 X

65 X

60 X

55 X X

50 X X X

45 X X

40 X

35 X X X X X

30 X X X

25 X X X X X

20 X X

od seems to be best represented at Mesolithic sites, while 
the platform method is dominant at Neolithic ones (K. 
Knutsson & Lindgren, in press). When recording the finds 
from the survey in the parishes of Kvarsebo and Tuna- 
berg, the author did not find any division of the two 
methods among high and low altitudes in the landscape. 
Platform cores and flakes with platform remains, just as 
well as bipolar cores and flakes with crushed edges, all 
appear at different altitudes between 25 and 75 m a.s.l.

The highest sites at which quartz is found are on 
Nävsjömossen and Blackglomossen in the eastern part

Fig. 5:16 Lake Nävsjön, 
surrounded by marshland. The 
bay of Bråviken can be seen 
beyond the forest. Stone Age sites 
with quartz debitage are located 
along the western margin of the 
marshland and the lake shore. 
Aerial photograph taken from the 
northeast by J. Norrman, CBNA.
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contours from the contemporary shore line upwards.
Map a. indicates the shore-bound location of the Nävsjö sites beside a bay in the Ancylus Lake. A sea level is shown at 70 m a.s.l. 
Drawing by D. Hammar, UV.

of the parish of Kvarsebo, on a high plateau at altitudes 
around 70 and 75 m a.sd. (Fig. 5:16). Here eleven sites 
were found by straits or protected bays within an area of 
about 1.5 km2. As it is difficult to date these finds, it 
cannot be said for sure that they are contemporary. If 
the activities were shore-bound, the sites must have been 
used during the Ancylus Lake stage of the Baltic [cf. C. 
Persson, 1979). Alternatively, they were used under lake 
shore conditions and are younger, perhaps contempo
rary with the pottery sites (Figs 5:17a-b). The local to
pography is steep, but it is traversable, and the sites are 
no more than 1-1.5 km away from the settlement area 
with Pitted Ware culture sites at Åbacken, Österhagen, 
Ekeborg and Stormbäcken (see below). Observations 
made during the survey indicate that the sites were of

varying size. At eight of them only occasional pieces of 
worked quartz were found, and these sites were regard
ed as “small”, whereas the sites designated RAM 113 
and 117 in the parish of Kvarsebo were regarded as some
what “larger" in surface area and yielded cores as well as 
flakes and splinters. At RAM 111 in the parish of Kvar
sebo, large amounts of quartz were found within a for
est area of about 10,000 m2 ploughed for replanting. 
Only a few examples were collected, of which one was 
a scraper.

Sites were found at altitudes around 50-60 m a.s.l., 
which may have been of differing size, with debitage of 
quartz and other rocks and also hammer stones. The sites 
had usually been situated in sheltered inlets into sandy 
slopes. No axes were found in these contexts. At Skräd-
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Map 5:17b. indicates an alternative according to which the Nävesjö sites were situated by a lake and contemporary with the Pitted 
Ware sites at Ekeborg-Stormbäcken. A sea level is indicated at 25 m a.s.l. Drawing by D. Hammar, UV.

darstugan (RAM 377, in the parish ofTunaberg), worked 
quartz was found leading up to a hilly part with visible 
quartz dikes. The finds included several quartz cores (Fig. 
5:18) and large amounts of debitage, and it is possible 
that the remains may be derived from knapping close to 
a hitherto unidentified quartz quarry.

Debitage and cores of rock occurred at 10 sites (two 
m Tunaberg and eight in Kvarsebo), located at altitudes 
around 30 and 50 m a.s.l. Occasional small flakes of flint 
Were found at seven sites (four in Tunaberg and three 
in Kvarsebo), at the altitudes of 20, 35 and 50 m a.s.l. 
(Table 5:9).

Four axes were found at three new sites in the parish 
ofTunaberg. A pecked axe with oval cross-section (Fig. 
5:21)and a four-sided greenstone axe were found at Ut-

tervik, situated at about 25 m a.s.l. (RAM 379), togeth
er with debitage of quartz and other rock and Pitted 
Ware pottery, while the other two, also pecked axes, were 
found together with quartz debitage in road embank
ments between Nyköping and Nävekvarn (RAM 391 and 
392). These were found at altitudes of about 35 and 45 
m a.s.l. respectively.

Additional finds of debitage of quartz and flint were 
also made at some sites that had been previously re
corded as find sites of greenstone axes.

Among the other categories of finds, a grooved stone 
hammer of a kind sometimes associated with early min
ing (G.O. Janzon, 1984a) was found together with quartz 
debitage at Östankärr (RAM 107, in the parish of Kvar
sebo). Fragments of polishing stones and some hammer
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Fig. 5:18 Quartz cores from the Skräddarstugan site (RAM 
377 in the parish ofTunaberg). The one to the left is a platform 
core and the two to the right bipolar cores. Drawings by E. 
Crafoord, UV. Scale 1:2.

Fig. 5:19 Pitted Ware 
pottery decorated with the 
"wolf tooth " pattern 
(Fagervik IV) from the 
Pinneström site (RAM 
30:1 in the parish of 
Tunaberg). Drawing by 
E. Crafoord, UV.
Scale 1:2.

stones were also found.
The survey led to the recording of 12 new dwelling 

sites with Pitted Ware pottery (eight in Tunaberg and 
four in Kvarsebo) and one find site. The pottery was both 
of a porous, mixed-tempered and dense texture, with 
and without decoration, and represented the types Fager- 
vik I, II, III and IV (Appendix 1 :Table 4). The finds were 
made at altitudes between about 25 and 35 m a.s.l.

Some of the eight new Pitted Ware culture sites in 
the parish ofTunaberg are situated in the western part 
of the parish, close to that of Kvarsebo (RAM 30:1,30:2), 
some 5 km further east (RAM 387) and some another 
3-4 km to the east (RAM 379, 382, 383, 386, 389). 
They occupy somewhat different locations, close to 
streams or straits and on islands. The extents of the sites 
were not confirmed in the survey. In most cases arte
facts were found on part of the slope, but no opinion 
can be stated on what there may be in the immediate 
surroundings. Sometimes the finds were made on such 
small surfaces between hillocks that they possess natu
ral limits, and on these grounds the sites RAM 383, 385 
and 389 may be regarded as “small” localities. Find sites 
of pottery at Pinneström are noted in the Register of 
Ancient Monuments for the year 1947, and supplemen
tary finds were now made up the slope on both sides of 
the stream. The pottery in the area RAM 30:1 comprised 
sherds of both dense and porous texture, of which a 
porous sherd was decorated with a wolf tooth pattern, 
which is regarded as typical of Fagervik IV (Fig. 5:19). 
The pottery at RAM 30:2 comprised porous texture 
decorated with pits and short lines etc. that has been 
characterised as Fagervik II—III. The pottery from RAM 
387 at Hult comprised dense texture decorated with 
vertical lines and pits (Fagervik II) (Fig. 5:20). Cores, 
flakes and splinters of quartz were also found here. 
At RAM 379, to the east of a ravine, and RAM 382, 
close to a lagoon-like formation at Uttervik, porous pot
tery decorated with pits, characterised as Fagervik III, 
was found, and at RAM 382 there was also quartz debi- 
tage,a pecked axe (Fig. 5:21) and a rectangular green
stone axe.

The four new Pitted Ware culture sites in the parish 
of Kvarsebo (RAM 103:1, 103:2, 104:1 and 105) are 
situated within an area about 1.5 km long in the eastern

part of the parish. They lie in similar positions on south
ern slopes running down from an elevated area towards 
a sandy valley that constituted a shallow bay at the 
time when the sites were used. There is a low, sheltering 
elevation to the south of the valley (Fig. 5:17b). Several 
Pitted Ware culture sites had been found in the area be
fore (Engström & Thomasson, 1932b:4ff). The pottery 
from RAM 103 at Ekeborg (porous and decorated with 
pits) and from RAM 105 at Stormbäcken (mixed-tem
pered and decorated with a fishbone pattern) can be 
characterised as Fagervik III. The pottery from RAM 
104:1 at Ekeborg, however, was undecorated and made 
of a dense, roughly tempered material which resembles 
Fagervik I and was found together with a flint flake. The 
finds were made in felling areas and previous forest are
as ploughed for regeneration. The extent of the remains 
was not clear.

Occasional potsherds were found, together with a 
fragment of a polishing stone of sandstone, in a saddle- 
like location about 30 m a.s.l. between bare hillocks at 
Gullängsberget (RAM 385, in the parish ofTunaberg). 
Some occasional potsherds of a dense texture, which is 
more difficult to characterise, was found around 25 m 
a.s.l. at Tomta (RAM 378, in the parish ofTunaberg) and 
around 35 m a.s.l. in the forest area to the north of 
Sjöholm (RAM 88, in the parish of Kvarsebo). No pot
tery was found at higher altitudes.

Fig. 5:20 Pitted Ware pottery of a dense texture decorated with 
vertical lines and pits (Fagervik II), from the Hult site (RAM 
387 in the parish ofTunaberg). Drawing by E. Crafoord, UV. 
Scale 1:2.
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In spite of the fact that more Pitted Ware culture 
sites were found, their concentrated occurrence in cer
tain areas was strengthened by this survey, and only oc
casional sites were found in the intermediate areas (Figs 
3:11, 5:14 and 5:15).

At one of the newly found sites with Pitted Ware 
pottery two cup marks were also apparent on a flat rock. 
A bare patch of soil just next to the piece of rock con
tained some ten undecorated potsherds of mixed-tem- 
pered texture, some of which were worn and rounded, 
together with quartz debitage. The artefacts were con
sidered to represent the Pitted Ware culture. The site is 
located about 30 m a.s.l. at Bråten (RAM 386, in the 
parish of Tunaberg), about 175 m east of a point at which 
a flanged axe of bronze had previously been found to
gether with a hollow-edged chisel of greenstone and a 
rectangular axe of slate (RAM 268).

Only very few rock carvings have been found on the 
northern shore of the bay of Bråviken. Until recently, 
only one loose boulder with some 130 cup marks was 
known, and this had been found in the parish of Krokek 
(RAM 24; Engström, 1959), immediately to the west of 
the Pitted Ware culture site at Fagervik, but a long way 
from the figurative carvings in the Norrköping area and 
isolated from prehistoric remains which are traditional
ly regarded as dating from the Bronze Age. Some re
searchers maintain that rock carvings were made from 
the Neolithic onwards (Burenhult, 1980). There are 
statements about rock carvings in the Nävekvarn area 
which were apparently blasted away during road works 
in 1975 (RAM 314, in the parish of Tunaberg), but the 
first reliable figurative carvings on the Tunaberg penin
sula were found in Koppartorp in 1991, comprising ship 
carvings with spirals on the stems, soles of feet and cup

Fig. 5:21 Damaged 
pecked axe from a Pitted 
Ware culture site at 
Uttervik (RAM 382 in 
the parish of Tunaberg). 
Drawing by E. Crafoord, 
UV Scale 1:2.

marks (Broström & Mattsson, 1994).
When revisiting some previously known sites we 

found more artefacts, which indicates that the areas with 
finds are larger than those marked on the economic map. 
This applies to the above-mentioned sites of Pinneström 
(RAM 30, in the parish ofTunaberg), Knektbråten, Eke- 
borg and Stormbäcken (RAM 30, 31 and 68, in the par
ish of Kvarsebo), as well as at RAM 11, in the parish of 
Kvarsebo. The sites at Österhagen and Sjöholm (RAM 
16 and 48 respectively, in the parish of Kvarsebo) have 
recently been damaged by road construction. The dam-

Fig. 5:22 Location of the Stone 
Age site at Sjöholm (RAM 48 
in the parish of Kvarsebo). 
Comparison of this photograph 
(from 1993) with one of the 
same site from a field survey 
performed in 1979 (Omell, 
1981:86) shows that the road 
has recently been cut deep down 
through the site. Large numbers 
of potsherds are now exposed in 
the road embankments. 
Photograph by the author.
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age was particularly serious at Sjöholm, where the road 
was cut down through the site and large numbers of 
potsherds were uncovered in the road embankments (Fig. 
5:22). The site had been situated in a saddle-like posi
tion between the outflows of streams to the east and to 
the west. Pottery of the Fagervik I—II type was found on 
the slope to the west, and of the Fagervik III type to the 
east (Fig. 5:23). The damage was reported to the Coun
ty Antiquarian, but no archaeological investigations have 
been carried out.

Conclusions

To sum up, the following answers were obtained to our 
questions:
• There are sites both with and without pottery at alti

tudes around 35 m a.s.l., and also sites with quartz 
debitage at around 45 m a.s.l. and higher. Despite 
our specific intention to search at 40 m, it was diffi
cult to find any Stone Age remains there. It has not 
been possible to disprove the hypothesis as a result 
of the survey.

A large number of sites were found at altitudes around 
50 and 60 m a.s.l. and above 70 m. The highest sites 
were naturally to be found in the parish of Kvarsebo. 
Known "find sites of axes” proved in some cases to 
comprise several categories of finds. A spatial con
nection was established between greenstone axes and 
debitage of other raw material, which may be taken 
to indicate more varied activity than is hinted at by a 
single axe. Consequently, the same categories of finds 
occur at some of these locations as at the pottery 
sites, with the exception of pottery itself. It should 
be noted that the concepts of “dwelling site” and “find 
sites” used in the survey do not have any direct coun
terparts in terms of cultural history.
The survey enabled several Pitted Ware culture sites 
to be identified in both Tunaberg and Kvarsebo, which 
shows that not only the parishes surveyed by Eng
ström & Thomasson, but the whole northern shore 
of the bay of Bråviken was attractive to human set
tlement during the Neolithic. At the same time, the 
notion of a concentration of Pitted Ware culture sites 
was strengthened by our survey.

• The sites in the highest positions were 
located on a high plateau (Figs 5:16 and 
5:17), by a large fen area, while those at 
altitudes around 60-40 m a.s.l. usually lay 
on sandy slopes directly below rocky ex
tensions of the hills. The Pitted Ware cul
ture sites lay by streams occupying the 
small valleys, in saddle-like positions or 
beside straits.

• There seem to be sites of different sizes in 
all parts of the landscape, but the present 
evidence points to a higher frequency of 
large assemblages as far as the Pitted Ware 
culture sites are concerned.

5.2.2. Vikbolandet 

Previous surveys
The first archaeological survey at Vikbolan
det for the economic map was carried out in 
1946 and was focused on graves. At the revi
sion in 1979 only the western part ofVikbo- 
1 andet was surveyed. A supplementary sur
vey of Bronze Age remains in the eastern part 
of the area was initiated by Thomas B. Lars
son in 1993 (Fig. 5:24).

Comment on the situation in the survey
No particular attention has been paid to Stone 
Age sites in Vikbolandet in recent times. The 
only investigations directed towards search
ing for Stone Age remains were carried out 
along the bay of Slätbaken in the 1930s (cf.

Fig. 5:23 Pottery of the types Fagervik /, II and II-III from the Sjöholm site 
(RAM 48 in the parish of Kvarsebo). Drawing by E. Crafoord, UV 
Scale 1:2.
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8G7h 8H7a
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Fig. 5:24 The 1994 field 
survey for Stone Age 
remains at Vikbolandet 
covered the areas of ten 
economic maps (shaded), 
as shown in the figure. The 
connected area of two 
economic maps to the 
northeast (not shaded) was 
surveyed for Bronze Age 
remains in 1993. Drawing 
by D. Hammar, UV.

Chapter 3.1.2), and these were concentrated on finding 
pottery. In addition, a large number of stone axes have 
been recorded, many of them of the shaft-hole type, i.e. 
finds that indicate that the area was used during the Late 
Neolithic-Bronze Age. Some axes without shaft-holes 
have also been found, and these may be older, but their 
precise date is uncertain (cf. Table 3:1).

Formulation of the hypothesis
The lack of interest in Stone Age remains in Vikbolan
det aroused a suspicion that the known distribution pat
tern did not correspond to the actual prehistoric situa
tion, but could be supplemented. In the light of the dif
ferent natural conditions and the few Stone Age finds at 
Vikbolandet, the hypothesis was put forward that the 
area had been made use of in a different way from the 
Kolmården side of the bay of Brå viken. If this hypothe
sis is correct, it should be possible to identify more sites 
in Vikbolandet, even though they might be more limit
ed in extent than the Kolmården sites.

The supplementary survey: strategy and 
implementation
In an attempt to supplement the picture of Stone Age 
remains in the area south of Bråviken, a survey was car
ried out for some weeks in April 1994 by the same per
sons who made the special survey north of the bay, Dag 
Hammar, Roger Wikell and the author.

The purpose of the survey was to identify remains in 
different locations in order to trace the variation in time 
and space. Maps of topographical conditions and soil type 
distribution were examined by way of introduction, and 
a preliminary reconstruction of the geographical situa
tion showed that only the tops of the eskers and hills 
were situated above the level of the Baltic Sea during

the Stone Age (Fig. 3:7). It has been estimated that the 
shoreline was situated some 75 to 35 m higher than to
day during the Mesolithic and about 35 to 25 m higher 
during the Neolithic. The field survey therefore came to 
affect only areas above 25 m a.s.l. After disregarding sec
tions with exposed bedrock and clay, it remained to in
spect the areas of sand, gravel and till. These were often 
built-up or forested areas. Again the search was concen
trated in damaged terrain, i.e. in small gravel pits, road 
embankments, felled areas and the tracks of forestry 
machines. Some guidance was also obtained from infor
mation on the location of find sites of axes. The ground 
surface was scraped with a trowel and sometimes small 
test pits were dug. The general impression was that 
Vikbolandet was more difficult to survey than Kolmård
en. It gave less opportunities for making observations in 
damaged terrain, and the occurrences were not as rich 
in finds and were therefore more easily missed. Levels 
are given according to the economic map and in similar 
ways for all sites. Again they are quoted for 5 m inter
vals.

In order to ascertain whether there were remains in 
all parts of the Stone Age landscape, the area was divid
ed into categories that had constituted an outer archipel
ago environment (the parish of Häradshammar), an inner 
archipelago environment (the long Kuddby valley and Lake 
Lyngsjön) and small valleys running through the steep coast
al section (towards the bay of Slätbaken). The zonal di
vision of the landscape into inland and the inner and 
outer archipelago is modified from Welinder (1981:155), 
in addition to which locations by a steep coast are con
sidered separately. The survey extended to areas of ten 
economic maps and was carried out in the Kuddby val
ley and eastwards from there. Two map areas had been 
surveyed only in 1946, while the remaining eight had 
been revised in the survey of 1979 (Fig. 5:24).
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Fig. 5:2 5 Map of Vikbolandet where the previously known Stone Age sites are marked by an open circle and the newly found by 
filled circles, numbered according to the RAM. The altitude intervals 25 and 50 m are marked based on topographic maps 8G NO 
and 8H NV, scale 1:50,000. Drawing by D. Hammar, UV. (See also Appendix l :fig. 5:25 for an enlarged version of this map.)

Results of the survey
The survey revealed a total of 25 new sites with remains 
of a Stone Age character, seven situated in the parish of 
Häradshammar, nine in Å and nine in Östra Ny (Fig. 
5:25).The survey was selective and does not claim to be 
exhaustive. 15 of the new sites were registered as dwell
ing sites (with more than five artefacts) and 10 as find 
sites (Appendix 1 :Table 5).

The distribution of finds by category and parish is

Table 5:10 Numbers of known and newly found Stone Age 
sites at Vikbolandet after the supplementary field survey in 
1994.

Parishes Dwelling site Find site Total

known newly
found known newly

found

Häradshammar - 4 1 3 8

Kuddby 1 - 2 - 3

A 1 4 - 5 10

Östra Husby 1 - 4 - 5

Östra Ny - 7 - 2 9

Total 3 15 7 10 35

indicated in Table 5:10 and the distribution of sites by 
Stone Age landscape category in Table 5:11. Stone Age 
remains were found in various parts of Vikbolandet, with 
a fairly even division between the parishes surveyed. As 
far as the division between the reconstructed landscape 
categories is concerned, the survey results show a pre
dominance of Stone Age remains in outer archipelago 
environments. It can be added that most of the remains 
lay in sheltered locations. The sites which had been sit
uated in outer archipelago environments lay on the in
ner shores of islands.

The new Stone Age sites were found at altitudes be
tween 50 and 25 m a.s.l. (Table 5:12), the highest fre
quency being around 30 and 25 m. No gap in the finds 
was apparent.

Table 5:11 Distribution of newly found Stone Age sites at 
Vikbolandet by Stone Age landscape category.

Landscape
category

Stone Age 
dwelling sites Find sites Total

Outer archipelago 9 5 14

Inner archipelago 3 3 6

Steep coast 3 2 5

Total 15 10 25
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Table 5:12 Distribution of newly found Stone Age dwelling 
sites and find sites at Vikbolandet by 5 m contour intervals.

m a.s.l. Häradshammar

Dw. Find 

sites sites
Dw.
sites

Å

Find

sites

Östra Ny

Dw. Find 
sites sites

Total

50 I I II

45 I I

40 I II I I mu

35 II I in

30 I I I II I imu

25 III II I II mmii

Total 4 3 4 5 7 2 25

Sites with only quartz debitage were found at higher 
altitudes and sites with Pitted Ware pottery at lower al
titudes. If we continue to assume that the variations in 
altitude and content represent remains from different 
time periods (cf. Chapter 3), this means that we located 
remains of both Mesolithic and Neolithic origin in the 
area. The quartz sites are new elements in the Stone 
Age record from Vikbolandet. Debitage of quartz was 
found at 16 sites at altitudes between 50 and 25 m a.s.L, 
debitage of other rock at nine sites between 40 and 25 
m a.s.l. and Pitted Ware pottery at five sites around 30 
and 25 m a.s.l. Quartz was found at four of the five 
Pitted Ware culture sites.

The finds are described below with those situated 
highest mentioned first. Quartz debitage was found at 
Häradslöt (RAM 89, in the parish of Å) and at Knivsät
ter (RAM 91, also in the parish of Å) at altitudes around 
50 m a.s.l. The site at Häradslöt is located on a sandy 
east-facing slope in a narrow pass between bare hillocks, 
on the southern side of a long, narrow valley. The area 
had been ploughed for reforestation and hammer stones, 
a bipolar core and debitage of quartz were found in the 
tracks of the forest machines within a space of 400 m2. 
At Knivsätter a quartz flake was found in a pit left by a 
fallen tree in a forest area sloping towards the southwest 
between bare hillocks. It cannot be taken for granted 
that a single artefact indicates more subsurface remains, 
but it is more difficult to understand why a flake should 
occur isolated from its knapping place than a finished 
tool, e.g. an axe or arrow-head that might have been lost 
or thrown away. Therefore a flake can be regarded as a 
reasonable signal of the presence of more remains.

A bipolar core and debitage of quartz were found in 
a forest clearing on a level surface between bedrock out
crops at around 45 m a.s.l. at Dalstäppan (RAM 142, 
in the parish of Östra Ny. The extent of the remains is 
not clear.

A hammer stone and flakes with both crushed edges

and platform remains were found at altitudes around 40 
m a.s.l. within an area of approx. 1,000 m2 in a saddle- 
like position (east-west) at Björksätter (RAM 86, in the 
parish of A) on the northern side of a small valley, and 
spots of soot and fire-cracked stones were found togeth
er with a flake of quartz at the same altitude on a slight
ly southeast-facing slope in an elevated area at Sötkälle- 
backen (RAM 94 and 95, in the parish of Å). The finds 
were made in road embankments and gravel pits. Also 
around 40 m a.s.l., a bipolar core and debitage of quartz 
were found on a southwest-facing slope in an elevated 
area running down towards a long, narrow valley at 
Smedstorp (RAM 141, in the parish of Östra Ny). The 
finds were again made in road embankments.

Cores and debitage of quartz, debitage of other rock 
and fire-cracked stones were found at altitudes around 
35 m a.s.l. on a sandy slope facing southsoutheast in a 
pass between bare hillocks at Säterviken (RAM 90, in 
the parish of Å), and cores, flakes and splinters of quartz 
were found at the same altitudes in two agglomerations 
within a space of some 50 m in stony, clayey sand on a 
southeast-facing slope running down towards a long, 
narrow valley at B ryggartorpet (RAM 146, in the parish 
of Östra Ny). Around 30 m a.s.l., cores and debitage of 
quartz were found in clayey sand on south and south
east-facing slopes running down from a small rise with 
exposed bedrock at Österskam (RAM 145, in the parish 
of Östra Ny). Some of the cores were bipolar (Fig. 5:26). 
Occasional flakes of quartz were found on the bare hill
ock, but most of the finds were made in arable land. 
Some ploughed-through hearths with fire-cracked stones 
were visible in a corner of the field to the northwest of 
the bare hillock.

Quartz debitage was also found without association 
with pottery at altitudes as low as around 25 m a.s.l. in 
some places, e.g. at Högby (RAM 445, in the parish of 
Häradshammar), Aspedal (RAM 449, also in Härads- 
hammar) and at Kopparslagargärdet (RAM 143, in Östra 
Ny). This is unusual and may possibly indicate special
ization.

The quartz sites seem to be of slightly varying size, 
from around 100 to 1,000 m2, and they appear in differ
ent locations in bays and straits. All the sites in inner 
archipelago environments contained only stone materi
al. Both bipolar and platform reduction occured at all 
altitudes.

Fig. 5:26 Bipolar quartz cores 
from Österskam (RAM 145 in 
the parish of Östra Ny). 
Drawing by E. Crafoord, UV. 
Scale 1:2.
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The five sites with Pitted Ware pottery are situated 
in the parishes of Häradshammar (RAM 442, 443 and 
447) and Östra Ny (RAM 139 and 141), beside straits 
in outer archipelago environments or where sandy de
pressions in the hill-side lead down to the sea. The finds 
were made on small surfaces, up to about 300 m2 in size. 
The pottery from Kålldalen (RAM 141, in the parish of 
Östra Ny) has been characterized as Fagervik II. Only 
pottery was found at this site and it lay in small con
centrations on a small terrace close to a high erosion 
cliff. The pottery from Moängen (RAM 447, in the par
ish of Häradshammar) is of the Fagervik II—III type and 
was found together with debitage of quartz and other 
rock in a ploughed forest area on a sandy slope between 
low, bare hillocks (Fig. 5:27). About 15 m further up 
the hill, and apparently separated from the other arte
facts, there were some flint flakes. The remaining three 
Pitted Ware culture sites featured pottery of the Fager- 
vik III type. The site at Skötsätter (RAM 442, in the 
parish of Häradshammar) was found at the edge of a 
gravel pit immediately southwest of a bare hillock. On 
account of the risk of landslide, more artefacts were col
lected here than from the other sites. Patches of fire- 
cracked stones were noticed within an area 15x10 m in 
size on a natural terrace close to the gravel extraction 
face, where pottery, burnt bones, debitage of quartz, 
quartzite and other rock were also found. At Myrby 
(RAM 443, in the parish of Häradshammar), pottery of 
a porous kind, cores and debitage of quartz and other 
rock were found within an area of approx. 30x10 m on 
the southern slope of an upland forested moraine ridge 
with a high frequency of boulders located close to bare 
hillocks (Fig. 3:5). The finds were made in the tracks of 
forest machines. The site at Merum (RAM 139, in the

parish of Östra Ny) was situated in a “classic location”, 
on a southsoutheast-facing slope between bare hillocks 
running down towards an area which had constituted a 
lagoon during the Neolithic. A road had been built across 
the middle of the slope, and pottery and quartz debitage 
was found in the road embankments.

There was noticeably little pottery at the sites to the 
south of Brå viken by comparison with those to the north, 
and the sites did not differ greatly one from another.

The neck of a pecked axe was found at about 40 m 
a.s.l. at Eriksberg (RAM 147, in the parish of Östra Ny) 
together with debitage of rock and possibly in associa
tion with a polishing stone (RAM 87, in the parish of 
Å). Since pecked axes occur both in the Mesolithic and 
in the Neolithic, it is difficult to date these remains. A 
polished thick-butted axe of local rock was found in a 
sandy elevation at Södermem (RAM 144, in the parish 
of Östra Ny) and could originate from a grave context 
(Battle Axe culture). A shaft-hole axe, found at the top 
of a flat elevation at Harsby gamla tomt (RAM 93, in 
the parish of Å; found by Bengt Appelgren of Skarpen- 
berga, and still in his possession), indicates activity in 
the Late Neolithic or the Bronze Age.

The preliminary chronological distribution of finds 
show an even division between Mesolithic and Neolith
ic remains. As far as the locations and sizes of the Stone 
Age sites are concerned, no big difference can be detect
ed between the older and younger ones, although it was 
noted that Pitted Ware culture remains only occurred in 
outer archipelago environments or in passes through 
steep hillsides and not in the inner archipelago.

Revisits to the previously recorded pottery sites re
sulted in finds of occasional pottery fragments only at 
Gnestavik (RAM 189, in the parish of Kuddby). Large

Fig. 5:27 Location of the Stone 
Age site at Moängen (RAM 
447 in the parish of Härads
hammar) . The land had been 
ploughed after felling of the forest. 
Photograph by the author.
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amounts of sand and gravel had been extracted from the 
pits at both Gnestavik and Ring (RAM 47, in the parish 
of Å] and only marginal remnants of the Stone Age sites 
now remain. Since we had found sites with quartz but 
without pottery at an altitude of 25 m at Kopparslagar- 
gärdet (RAM 143, in the parish of Östra Ny] and at 
Högby (RAM 445, in Häradshammar), we also revisited 
the location of a previously recorded find of quartz (RAM 
338, in the parish of Kuddby] at a low altitude between 
25 and 30 m a.s.l. for the purpose of comparing the sites. 
Unfortunately, the area had become overgrown and it 
was impossible to see any quartz. One flake of quartz 
was found near a badger burrow about 60 m north of 
the field.

Conclusions
The survey led to the discovery of 25 new Stone Age 
sites, 15 of which were classified as “dwelling sites” and 
ten as "find sites”. The number of known Stone Age re
mains in Vikbolandet has thus more than doubled. Quite 
new elements are the sites with worked quartz, partly 
concentrated at the same altitudes as the Pitted Ware 
culture remains, i.e. around 25 m a.s.l., and partly locat
ed in higher parts of the terrain up to 50 m a.s.l. When 
comparing the distributions of sites containing different 
classes of artefacts in the Stone Age landscape, it ap
pears that the sites at the highest altitudes occurred in 
an outer archipelago landscape, while the sites at lower 
altitudes appeared in disparate locations. The quartz sites 
occurred especially in outer archipelago environments 
(six out of nine], but two were found in inner archipel
ago environments and by a steep shore. It should be not
ed that only sites with stone material were found in in
ner archipelago environments and none with Pitted Ware 
pottery. Pitted Ware culture remains have only been

Table 5:13 Distribution of newly found Stone Age sites of 
different types by Stone Age landscape categories at Vikbolandet 
(according to the predominant material, where Q=quartz,
P=pottery, F=flint).

m a.s.l. Inner
archipelago

Steep
coast

Outer
archipelago Total

50 Q 1

45 Q 1

40 Q,Q 2

35 F Q Q 3

30 Q p p 3

25 Q p P,P,Q 5

Total 3 3 9 15

found in the outer archipelago landscapes (three out of 
five] and by steep shores (the remaining two] (Table 
5:13]. This difference in location may be of importance 
in terms of cultural history, and will be discussed later.

The results imply that the remains in Vikbolandet 
are less extensive than those in Kolmården and to some 
extent different in character. The hypothesis that the 
area has been made use of in a different way from the 
Kolmården area could not be disproved and remains valid 
for the time being.

5.2.3. Comment

The different localities may well reflect different aspects 
of Stone Age society. It would be of interest to find out 
what the differences between the remains to the north 
and south of the bay of Bråviken mean in terms of cul
tural history. It might be suggested that the extensive 
remains in Kolmården and the few remains in Vikbolan
det imply that people in the Stone Age lived on the north
ern side of the bay and used the islands south of the bay 
for temporary exploitation of common land. A relation
ship of that kind would be completely the opposite to 
the situation of today, which is of Medieval origin, in 
which the land-owners of Vikbolandet have shares in 
common land in Kolmården. Another alternative would 
imply that “small” sites represent the standard for Stone 
Age sites in the area, and the large Pitted Ware culture 
sites on the northern side might represent temporary 
aggregation sites.

If the sites are not equivalent, but unique parts which 
reflect different aspects of the settlement pattern, then 
it would be important to be able to explain the varia
tion. This implies that small sites containing very little 
are just as important as large, comprehensive sites. The 
aim here is to draw attention to the fact that all three 
previously known Stone Age sites in the Vikbolandet 
area have disappeared in connection with the extraction 
of gravel and that new finds telling of the pioneer set
tlers in that district are rare and are likely to remain so in 
the future.

5.3. On the importance of topographical 
conditions for site distribution

"We caution against the use of GIS as an end in it
self. Good research and management is based on ask- 
ing good questions - something GIS does not do for 
us."
Allen et al., Interpreting space, 1995 

Reports on archaeological sites normally include ob
servations on the environment in which the sites are 
found. A set of such observations has often been assumed 
to show cultural biases towards particular environmen
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tal characteristics. In order to determine cultural selec
tion for one situation over another, however, one requires 
knowledge of the available natural environment at the 
time when the site was founded (cf. Plog & Hill, 1971; 
Kellogg, 1987).

5.3.1. A case study from Kolmården using GIS

To explain the gap in the sequence of coastal sites on 
the northern shore of the bay of Bråviken, it was neces
sary to ascertain whether the local topographical condi
tions could have had any decisive influence on the site 
distribution. Use was made for this purpose of Geograph
ical Information Systems (GIS), which constitute "a pow
erful set of tools for collecting, storing, retrieving at will, 
transforming and displaying spatial data from the real 
world” (Burrough, 1986:6).

Hypothesis
A hypothesis that suitable site locations are missing with
in the approximate interval 40-35 m a.s.l. was formu
lated, with the following test implications:
• If the slope of the ground is “steep” and the soil type 

unsuitable, the people cannot be expected to have 
chosen their sites within this interval.

• If the slope of the ground surface is “gentle” and the 
soil type suitable, the chances of finding sites will be 
the same as in other accessible land areas.
It will not be possible to falsify the hypothesis if it is 

found that the slope of the ground surface is steeper 
within the interval in question than in other accessible 
areas, but if the slope is gentle and the soil suitable 
and yet there are no sites in this part, the hypothesis 
must be discarded and another explanation must be 
looked for.

Strategy
To test the hypothesis, an area to the north of Bråviken 
(Fig. 5:28) was chosen for an analysis of the topography 
in which the proportions of given land and soil types 
were calculated for each 5 m height interval.

The advantages of using a computerized system rather 
than manual methods include the fact that the informa
tion is stored in a uniform and consistent way, while the 
advantages of GIS over computer-aided design (CAD), 
for instance, are that it combines computer cartography 
with database technology, i.e. it manages both the spa
tial and the semantic content of a map. Thus GIS ena
bles data to be combined and presented in various ways. 
The intention here is to display the results in the form 
of hypsographic curves, which will also show the repre
sentation of soil types in each interval for comparison 
with the distribution of sites and shore displacement.

Maps as source material
Maps have been worked out in a certain form to com
municate a certain selection of information and they 
cannot directly be made use of in another context. As 
Monmonier (1991) explains, a map must always distort 
reality in order to portray meaningful relationships in a 
complex, three-dimensional world on a flat sheet of pa
per. A map must offer a selective incomplete view of 
reality and as a scale model, it must use symbols that are 
proportionally larger or thicker than the features they 
represent. Maps simplify, withhold and strengthen in
formation.

An exact reproduction of the real altitude of land 
above sea level would require an endless number 
of measurements, and as this is of course impracticable, 
one must be content with a selection. The density of the 
measurements depends on how detailed an account one 
wants to make.

Fig. 5:28 Area analysed on 
the northern shore of 
Bråviken, corresponding to 
the six economic maps 9G 
Oi, 9G Oj, 9H Oa, 9H Ob, 
9H0c and 9H Od. Drawing 
by D. Hammar, UV.

9H0b 9H0C 9H0d
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Data
In the present case the digital elevation data were pur
chased from the National Land Survey of Sweden (LMV) 
and handled by means of a Geographical Information 
System (GIS). The digital elevation model (DEM) was 
produced at the LMV by profile sampling using photo- 
grammetry (distance between profiles 60 m and distance 
between sampling points along the profiles 30 m) or by 
digitization of the contour lines on a land use map to a 
scale of 1:10,000. In both cases the original data were 
resampled on a regular grid of 50 m. The DEM can be 
perceived as a smooth, undulating surface on which the 
smallest features have a dimension of about 100 m. Nat
urally there can be considerable differences in altitude 
within such a surface.

The information on altitude always entails a certain 
uncertainty, because the data on altitudes have been ac
quired by different methods in different parts of the 
country. In addition, measurements in forest areas must 
be regarded as less reliable than those applying to open 
landscapes. In the description of the supply of digital 
elevation data from the “Geografiska Sverige Data” 
(GSD) base, the accuracy is stated as being a maximum 
standard error in height of 2.5 m (B. Andersson, 1994). 
The present analysis suffers from precisely that degree 
of uncertainty.

The elevation model was supplemented with digi
tised information on soil types collected from the Geo
logical Survey of Sweden (SGU) and with digitised data 
on the distribution of Stone Age sites in the landscape 
collected from the Register of Ancient Monuments 
(RAM) and on the newly found sites (Chapter 5.2).

Implementation
The digital elevation data were analysed for a continu
ous area along the northern shore of B råviken corre
sponding to the six economic maps 9G Oi, 9G Oj, 9H 0a, 
9H 0b, 9H0c and 9H Od (Fig. 5:28). The data had been 
collected by two methods, as described previously: pro
file sampling using air photography and a stereo instru
ment for maps 9H 0b and 9H 0c, digitisation of the 
contour lines on the economic map (B. Andersson, 
1994:app.l) for the rest. It may be assumed that the 
LMV assessed the quality to be in accordance with cur
rent standards in both cases.

The data were supplied by LMV in ASCII format 
and were transferred to the raster-based software sys
tem IDRISI by means of a special program, GSD2IDR, 
before analysis. Elevations were indicated in meters to 
one decimal place, but were then transformed to inte
gers. The surface of Bråviken is assigned the value 0 and 
the land areas >0. The statistics are calculated for 5 m 
height intervals.

Soil type data were assembled for the same area. The 
information had been collected in 1966-1969 (maps 9H

0a, 9H 0b, 9H 0c and 9H Od) and 1979-1980 (maps 9G 
Oi and 9G Oj) and the level of accuracy is reported to be 
the same for all the maps (C. Persson, 1972; 1982). The 
soil types described represent the substrate at a depth of 
approx. 0.5 m. 28 soil types are distinguished.

The data from the SGU were obtained in TIFF for
mat and was transformed to IDRISI by means of a spe
cial program, TIF2IDR, before analysis. The soil type data 
as received had a resolution of 5 m. One complicating 
factor was that the feature class values had been pro
duced by the SGU individually for each map, so that 
classes not represented on the map had been “left out”. 
This implied that the information had to be reassigned 
to consistent classes for all maps. In order to determine 
the distribution of soil types in each elevation interval, 
the digital elevation model had to be resampled from 
a 50 m to a 5 m grid. This was done by bilinear inter
polation.

The locations of the sites were digitised (by refer
ence to points and polygons), and the vector files were 
transformed to raster images.

The distribution of elevations was determined by 
5 m intervals (x, y and z) for all six maps, the represen
tation of soil types by elevation classes and the distribu
tion of sites in relation to altitude interval and surface/ 
soil type.

Results of comparisons
Land area by altitude
The relative distribution of land at different intervals of 
elevation points to a more pronounced relief in some 
areas than in others (Fig. 5:29). About 75 % of the west
ern part of the area analysed is higher than 50 m a.s.l. 
and the landscape has a steep profile between about 60 
(50) and 20 m. The eastern part is lower, with about 
75 % below 30 m a.s.l., and therefore has a more gentle 
distribution of elevation classes.

mu.il.

Cumulative share

Fig. 5:29 Land area 
by altitude - compila
tion of hypsographic 
curves based on the 
six economic maps 
(1) 9G Oi, (2) 9G 
Oj, (3) 9H 0a, (4)
9H 0b, (5) 9H0c and 
(6) 9H Od. Drawing 
by E. Crafoord, UV.
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Figs. 5:30 a-f Soil distribution by height. Drawings by W. Amberg, Department of Physical Geography, Stockholm University.

The interval between 40 and 35 m a.s.l. is very steep 
in the western part, but it is not always steeper in this 
interval than in other intervals. It can be seen from 
Table 5:14 that there is even less land in the intervals 
35-30 and 30-25 m a.s.l. in the two westernmost maps.

Soil distribution by height
The 28 surface/soil type classes were converted into five 
major categories regarded as important for the founding 
of a dwelling site (water, bedrock, coarse fractions, fine 
fractions, wetland). The division between coarse and fine
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Table 5:14 Extract from the elevation database showing the 
land area per 5 m contour interval (between 45 and 20 m 
a.s.l.] as percentages per map.

m a.s.l. 9G Oi 9G Oj 9H 0a 9H 0b 9H Oc 9H Od

45-40 0.7 3.4 1.5 5.5 20.5 4.2

40-35 0.7 2.9 1.3 5.1 17.9 9.3

35-30 0.6 1.4 1.4 7.2 12.8 13.6

30-25 0.6 0.9 2.1 6.8 7.7 13.1

25-20 0.7 2.3 3.8 4.7 5.2 13.6

fractions corresponds to that between fine sand [perme
able and dry] and silt (almost impermeable and moist] 
and is again described for each 5 m altitude interval and 
each map area (Figs 5:30 a-f).

The part furthest to the west (9G Oi] is rocky with 
terraces at altitudes between 90 and 60 m a.sd. filled 
with coarse fractions and wetlands, while the next part 
(9G Oj) features terraces above 50 m a.s.l. fine fractions 
deposited on them. Fine fractions are sparse between 40 
and 15 m a.s.l. In the third map area (9H 0a] the terrac
es above 70 m a.s.l. consist of bare rock, coarse fractions, 
wetlands and lakes, and there are also some fine frac
tions from this altitude downwards, although they are 
not frequent. The fourth map area from the west (9H 
0b] has the same main elements, but has more fine frac
tions than the parts further west, particularly in the flat 
land areas at 60 m a.s.l. and below. The fifth map area 
(9H 0c] has its upper altitudes dominated by bare rock 
and coarse fractions, while the fine fractions increase from 
50 m a.s.l. downwards to become more frequent than 
the coarse ones. The sixth area (9H Od] has the same 
main elements, with the fine fraction increasing towards 
the east and towards the present sea level.

Soil distribution by slope
Slope was determined by calculating the maximum gra
dient around each measurement point (pixel] from the 
local values of the x and y axes. Only the neighbours 
above, below and to either side of the pixel were count
ed for this purpose.

There are areas where the slope of the land is as much 
as 40°, but over more than 95 % of the area the slope is 
<15°. The areas of low gradient comprise a variety of 
surface/soil type classes, while the steep areas principal
ly comprise bare rock and coarse fractions. Fine frac
tions occasionally occur in slopes <20°.

The steep areas are spatially concentrated and it can 
be seen from Figs 5:31 that steep bedrock occurred in 
direct proximity to the shoreline at certain altitudes. This 
implies that access to the shore was more restricted at 
certain times.

Figs. 5:51 a-b Examples of map 
sheet 9H 0a in situations where 
a. the shore line was at approx.
35 m a.s.l., steep bedrock occurred 
directly adjacent to the shore line 
in several places, and b. the shore 
line was at 25 m a.s.l., so that 
strips of land had emerged between 
the rock outcrops and the sea. 
Example a. shows more restricted 
access to the shore.
Drawings by W. Amberg, Depart
ment of Physical Geography, 
Stockholm University.

Slope >15°

Water

Bedrock

Coarse

Fine

Wetland
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Sites by altitude
The locations of 62 Stone Age sites were studied (two 
on map 9G Oi, 14 on 9G Oj, 29 on 9H Oa, two on 9H Ob, 
seven on 9H Oc and eight on 9H Od). Their distribution 
by 5 m height interval on maps 9G Oj and 9H Oa is de
picted in Figs 5:32 a-b.

Although there is very little land between 45 and 20 
m a.s.l. in the westernmost part of the area, the two 
sites recorded on map 9G Oi are both situated within 
this interval. On map 9G Oj, on the other hand, there is 
a “concentration” of sites in the interval between 30 and 
25 m a.s.l., which comprises less than 1 % of the land 
area on that map. On the map 9H Oa there are “con
centrations” of sites at 70, 55 and 40-25 m a.s.l., and 
while the land area in the interval 75-70 m a.s.l. is par
ticularly extensive, that at 40-25 m a.s.l. is not. Only 
two sites were recorded on map 9H 0b, but again they 
are not situated in the intervals with most land. On map 
9H 0c, two sites are situated in the interval 50^45 m 
a.s.l., with plenty of land available, but more sites lie at 
altitudes of 35-25 m, with a lesser land area. On the 
map 9H Od there is a “concentration” of sites in the gen
tly sloping landscape at 35-25 m a.s.l.

Sites by slope
Slope was determined by calculating the maximum slope 
for each pixel, and a cross-tabulation of sites against slope 
(in degrees) suffices to demonstrate that the majority of 
the sites are located on ground surfaces with a slope <15°. 
There is also a tendency for sites at higher altitudes to 
be located on slopes of <10°.

Sites by soil type
Cross-tabulation of the sites against the soil type distri
bution demonstrates that the majority of the sites are

Site area by height (9G0j)

Pixels

located on till, gravel, sand or fine sand, together desig
nated here as coarse fractions. The sites on map 9G Oi 
are located on till and gravel in restricted zones between 
bedrock outcrops. The “concentration” at 30-25 m a.s.l. 
on map 9G Oj corresponds to an environment in which 
bedrock outcrops and coarse fractions are dominant, 
while the two sites at 50 m a.s.l. are located on till and 
glacial clay. The sites at 70, 55 and 40-25 m a.s.l. on 
map 9H 0a correspond to a variable ground surface con
ditions in the interval 75-70 m a.s.l. and predominantly 
bedrock outcrops and coarse fractions at 40-25 m a.s.l. 
The sites are located on coarse fractions throughout. 
Those on maps 9H 0b and 9H 0c are located on till, 
including three sites at 30-25 m a.s.l. on clayey soils.

Discussion and interpretation
It has been demonstrated on a general level that there are 
restricted land areas in the interval between 40 and 35 
m a.s.l. in the western part of the area examined. The 
steep bedrock adjacent to the shore at the time when 
the shore line was at 35 m a.s.l. implies restricted access 
to the shore at that time, but it is not everywhere that 
gradients are steeper in this interval than in others. It 
has been shown that even if certain intervals account for 
very restricted land areas, they are nonetheless marked 
by “concentrations” of sites.

The interval between 40 and 35 m a.s.l. does not show 
any superiority over others in the eastern part of the 
area and there is plenty of land available from around 50 
m downwards (Fig. 5:15), but very few sites have been 
recorded there so far.

The higher altitudes are dominated by bedrock and 
wave-washed till. The material washed away by waves 
during land uplift was redeposited at lower altitudes, e.g.

Site area by altitude (9H0a)

Pixels

Figs. 5:32 a-b Sites by altitude. Examples a. from map 9C Oj and b. from 9H 0a of median values for the areal distribution of 
sites per 5 m altitude interval, showing that there is no correspondence between the land areas available and the number of known 
sites. Drawings by W. Amberg, Department of Physical Geography, Stockholm University.
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in the eastern part, where sandy-silty till is dominant. It 
can be then expected that particularly the finer frac
tions in exposed positions were easily transported and 
redeposited in connection with subsequent rises in sea- 
levels e.g. during the Litorina Sea stage. Some shore- 
bound sites may have been covered by redeposited sed
iments during transgressions.

It has been shown at the site level that the majority of 
the sites are located on slopes that are not too steep, i.e. 
<15°, not forgetting the spatial resolution of the method 
which might hide good sites even on slopes of 15°. The 
location of sites on flatter land at higher altitudes and on 
more sloping land at intermediate altitudes partly re
flects the plateau character of the elevated parts of the 
terrain and the steeper slopes of the intermediate parts. 
Since not all slopes were used to the same extent, how
ever, the distribution seems also to reflect a certain cul
tural selection, in which a choice was made not to settle 
on excessively steep slopes.

If the sites at higher altitudes were shore-bound (cf.. 
Fig 5:17a), they were located in more exposed positions 
than those at lower altitudes (when Vikbolandet had 
emerged, reducing the fetch, cf. Fig. 3:7). It was there
fore of obvious importance to choose a flat surface in a 
sheltered position at those early stages.

Little is known of the sizes of the sites in this subre
gion, but the Stone Age sites of the region in general 
vary from a few hundred to many thousand square me
tres [cf. Chapter 2). The figures obtained in this topo
graphical analysis reflect very general conditions, and 
those for land availability are not sufficient accurate for 
finding suitable places for small camps, for instance.

The results imply that there is a certain spatial con
nection between the distribution of sites and that of 
coarse-grained soil types. Not all areas with coarse
grained soils seem to have been used to the same extent, 
however, and this implies that other factors must have 
been important too.

On a general level, it may be concluded that there is 
no clear causal connection between topographical con
ditions and site distribution. There are less suitable top
ographical conditions for site locations within the ap
proximate interval 40-35 m a.s.l. in the western part of 
the area examined than in the east. Thus if the explana
tion for the gap in finds is connected with the topo
graphical conditions, it will have to be different for the 
west and east. A preliminary interpretation might be that 
this interval was not used to the same extent as the oth
ers in the west, where the land was steep. Alternatively, 
there may once have been site remains which were then 
washed away during the L3 transgression. In the east, 
the more gentle slopes might have been used to a great
er extent than can be seen from the recorded evidence, 
but the sites could well have been covered by sediments 
during the transgression.

The fact that there is no proportionality between the

land area available and the number of known sites indi
cates that other factors were important when choosing 
the location for a settlement.

5.3.2. Comment

The application of GIS to site location analyses allows 
us to visualise process and analyse spatial patterns in a 
way that makes it possible to draw archaeological con
clusions. The present analysis of the vertical distribution 
of Stone Age sites makes use of elevation data and soil 
type data derived from existing databases. Technical dif
ficulties arouse when it came to comparing information 
from different databases, and also when interpreting 
questions of scale. The figures reflect very general con
ditions and the very generalized value assigned to a slope 
is too crude to elucidate the archaeological question of 
whether suitable site locations existed there or not. Slope 
values describe general trends and are not of sufficient 
accuracy for finding a good place to camp, for example, 
for which purpose local details are required. A more de
tailed analysis, however, would require that data be col
lected in a different way. The use of digital photogram- 
metry in connection with aerial photography would en
able elevation models to be produced with a resolution 
of 1 m between sampling points.

5.4. Physical model

The conclusion was reached in section 5.1 that shore 
displacement generally took place earlier than has hith
erto been suggested and that preliminary reconstructions 
of the extent of the archipelago at various times can be 
made for the moment by reference to the model of Ris
berg et al. (1991). In order to emphasize that land uplift 
during the Holocene resulted in the continuous emer
gence of inhabitable land in this region, palaeogeograph- 
ical maps have been drawn up here based on this shore 
displacement model, which is considered the most reli
able at present [cf. Chapter 5.1.3; Figs 5:33a-c). Accord
ing to Risberg et al. (1991), the shoreline now located at 
75 m a.s.l. in the Södertörn subregion existed around 
9000 14C years BP, that at 50 m a.s.l. around 6000 14C 
years BP and that at 25 m a.s.l. around 4000 14C years 
BP. It must be remembered that the shorelines in the 
northern and southern parts of the area are not synchro
nous. The maps have been produced to illustrate the 
major changes that have occurred in the relation between 
land and water and the general character of the area as a 
pronounced archipelago all the time up to around 4000 
BP, when larger continuous areas of land arose, separat
ed by long, narrow straits.

The idea of the Stone Age sites being shore-bound 
gains a certain amount of support from the sites in-
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Fig. 5:33« Palaeogeographical map of Eastern Middle Sweden, showing the shoreline at 75 m a.s.l., 
based on the key map. The position of the area outlined is shown in the figure below. According to the 
shore displacement model of Risberg et al. (1991), it corresponds to dates of c. 9000 ,4C years BP at 
Södertöm. Note that the shorelines in the northern and southern parts are not synchronous. Drawing by 
R. Wikell and D. Hammar, UV.

vestigated, but it cannot be stat
ed as a general principle. Distur
bances from shore processes 
were recorded particularly before 
5000 and around 3700 BP, corre
sponding partly to the suggested 
transgression phases and partly to 
periods of low archaeological vis
ibility. The implications of the 

transgressions have certain consequences for the inter
pretation of irregularities in the spatial distribution of 
sites and should be investigated more closely later. The 
transgressions may have covered or washed away shore- 
bound sites in exposed positions.

In Chapter 5.2 it was concluded that the pattern of 
distribution of Stone Age sites in the Bråviken subre
gion could be supplemented with more sites, partly of a 
different character. From the supplementary survey the 
gap in finds got displaced and contracted from 40-35 to

around 40 m a.s.l and the concentrated pattern of Pitted 
Ware Culture sites in certain areas was strengthened.

It was then shown in Chapter 5.3 that there is no 
proportionality between the land areas available and 
number of known sites. To a certain extent, the topo
graphical conditions seem to be important for the distri
bution of sites, but it also seems to reflect cultural selec
tion. Some factors that were evidently of importance 
when choosing sites seem to have been found, but there 
were probably additional considerations that we do not 
yet understand. The implication of the transgressions for 
the interpretation of the irregular distribution of sites 
was considered and should be investigated in the future.

It has been shown that inadequacies in such matters 
as 1) the course of shore displacement, 2) surveying, 
and 3) consideration of local topographical conditions 
distort the record.

It is impossible to free the past from distortions, but 
by taking the distorting factors into consideration an
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Fig. 5:33fc Palaeogeographical map of Eastern Middle Sweden, showing the shoreline at 50 m a.s.l., based on the key map. 
According to the shore displacement model of Risberg et al. (1991), it corresponds to dates of c. 6000 ,4C years BP at Södertörn. 
Note that the shorelines in the northern and southern parts are not synchronous. Drawing by D. Hammar, UV.

explanation can be provided for spatial analysis, why the 
remains recorded are distributed in the way they are. 
The patterns around 9000 BP were chosen and those 
around 4000 BP for temporal analysis, while climatic 
and environmental changes, shore displacement and 
changes in the site distribution pattern were compared 
over the interval from 9000 BP to 3500 BP. Significant 
items of evidence were regarded those which demon
strate contrasts across time and space.

5.4.1. Spatial ordering - which sites are con
temporary with which geographical situation?

The site remains from c. 9000 BP in the three subre
gions of Kolmården, Hälleforsnäs and Södertörn are pre
sented together with a preliminary interpretation of the 
importance of local conditions for the site distribution 
pattern in Appendix 3.

The Pitted Ware culture sites in the Södertörn, Kol
mården and Bälinge mossar subregions will be consid
ered in this connection, starting out from the notion that 
the sites at Södertörn and Kolmården often contain more 
varied pottery remains than the sites in the Bälinge mos
sar subregion in Uppland (Table 2:3). One way of ex
plaining this is in terms of the different topographies of 
the subregions, since Uppland is flat and Södertörn and 
Kolmården consist of more broken terrain (Chapter 3), 
which implies that they will have been affected by shore 
displacement in different ways. The differences in site 
evidence can be explained with reference to the differ
ent durations of occupation. If it was important for the 
activities to take place close to the shore, sites in flat 
areas would have had to be moved frequently, while sites 
in steeper areas could have been used for a longer time 
without much of change in the horisontal distance from 
the sea. The explanation for the uniform pottery at the 
Bälinge sites could well be that they were used for a
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Fig. 5:33c Palaeogeographical map of Eastern Middle Sweden, showing the shoreline at 25 m a.s.L, based on the key map. 
According to the shore displacement model of Risberget al. (1991), it corresponds to dates of c. 4000 ,4C years BP at Södertörn. 
Note that the shorelines in the northern and southern parts are not synchronous. Drawing by D. Hammar, UV.

shorter time, while the sites with more varied pottery at 
Södertörn and Kolmården were used for a longer time, 
during which tastes in decoration changed. The differ
ent pottery types often occur at specific altitudes above 
sea level (cf. Löfstrand, 1974), circumstances which in
dicate a continued habit of shore-bound deposit. This 
explanation incorporates the idea that changes in pot
tery decoration followed a similar course in several dis
tricts, a point to which we will return. According to this 
explanation, the differences in the distribution pattern 
of sites between the subregions are causally determined, 
but may still reflect similar prehistoric usage of the land
scape (Fig. 5:34).

The Pitted Ware culture sites within the Bråviken 
subregion were also considered in this connection, start
ing out from the notion of their irregular spatial distri
bution. In the Neolithic, Kolmården was a peninsula 
connected to the mainland and Vikbolandet consisted 
of an archipelago of many low, rocky islands located close 
to the mainland.

The 39 Pitted Ware culture sites recorded in Kol

mården up to now (Chapters 3.1.2 and 5.2.1) vary in 
size and occur in concentrations along the northern shore 
of the bay of Bråviken. Most of the sites are situated on 
sloping ground close to streams in the small valleys run
ning down through the steep mountain side (Table 5:15a 
and 5:15b). The sites further to the east are located in 
less sloping terrain, in what was once an outer archipel
ago environment (Table 5:15c).

The record from Vikbolandet comprises seven Pit
ted Ware culture sites (Chapters 3.1.2 and 5.2.2), of 
which all are “small”, with no perceivable variation be
tween them. Notably small numbers of potsherds were 
found. Some of the sites are located in what were val
leys by the steep coast and some on islands in an outer 
archipelago environment (Table 5:15d).

It should be noted that no Pitted Ware culture sites 
have been found in inland or in more sheltered inner 
archipelago environments. An inland environment was 
available at Kolmården, but this was not the case at 
Vikbolandet, and inner archipelago environments were 
not frequent in either subregion. The inner archipelago
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Fig. 5:34 The difference in archaeological evidence between 
sites of medium size in Uppland and sites of varying size in 
Kolmården could be explained by reference to shore displace
ment and differences in topography. In model a. the small sites 
represent the remains of short periods of usage in aflat land
scape, and in model b. the larger sites represent the same type of 
usage but over a longer time beside a steep shore. Drawing by 
E. Crafoord, UV.

available at Åby and Krokek in Kolmården, and the 
Lyngsjö basin with its many ramifications at Vikbolan
det, for example, do not seem to have been used. All the 
known Pitted Ware culture sites faced the sea and situ
ated on a steep coast or in an outer archipelago environ
ment when one was available. The distribution seems to 
have been partly related to the environments available, 
but since they were not all used to the same extent, 
the distribution also seems to reflect some cultural 
selection.

5.4.2. Temporal ordering - which settlement 
changes follow which natural changes?

Although we cannot hope to have recorded all the Stone 
Age remains, the limited supplementary surveys in the 
Bråviken subregion were carried out with great thorough
ness (Chapter 5.2), and thus the data available can rea
sonably be used to summarize the temporal dynamics. 
The natural changes of relevance to this work are those 
in shore displacement, and to provide support for the 
essential features of its course, a straitforward attempt is 
made here to compare some models of temperature 
changes with the shore displacement model for Eastern 
Middle Sweden.

Table 5:15a Distribution of Pitted Ware culture sites in the 
parishes of Kvillinge and Krokek by Stone Age landscape 
categories (based onApp. 1 .Table 1).

m a.s.l. Inland *n?fr 
archip.

Steep
coast

Outer
archip. Total

35 -

30 -

25 xxxxxxxx 8

Total 8 - 8

Table 5:15c Distribution of Pitted Ware culture sites in the 
parish of Tunaberg by Stone Age landscape categories (based 
onApp. 1-.Table 1).

m a.s.l. Inland archip.
Steep
coast

Outer
archip. Total

35 -

30 XXX 3

25 X xxxxxxx 8

Total 10 11

Table 5:15b Distribution of Pitted Ware culture sites in the 
parish of Kvarsebo by Stone Age landscape categories (based 
onApp. 1-.Table 1).

m a.s.l. , i i Inner Inland . .archip.
Steep
coast

Outer
archip. Total

35 XX 2

30 XXXX 4

25 xxxxxxxxxxxx XX 14

Total - 18 2 20

Table 5:15d Distribution of Pitted Ware culture sites at 
Vikbolandet by Stone Age landscape categories (based on
App. T.Table 1).

m a.s.l. . i j Inner inland ■ .archip.
Steep
coast

Outer
archip. Total

35 -

30 X X 2

25 X XX 3

20 XX 2

Total 4 3 7
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Climatic changes
Several attempts have been made to reconstruct the cli
mate of the Holocene, e.g. the models presented by 
Mörner & Wallin (1977), who based a curve for average 
summer temperatures on Gotland over the last 10,000 
years (Fig. 5:35a) on isotopic and palaeomagnetic analy
ses, and Moe (1994), who recently presented a temper
ature reconstruction for western Norway covering the 
last 13,000 years and based on various palynological pa
rameters, studies of tree limits and glaciological results 
(Fig. 5:35b). One difference between the two descrip
tions is that the curve proposed by Mörner & Wallin 
shows a fluctuating temperature with several warm and 
cold peaks, while that given by Moe shows a more gen
eralised main pattern of temperature changes. A tem
perature maximum in the Boreal and a deterioration in 
the early Subboreal can be recognized in both models. 
Precise information on climatic changes within the At-

ATLANTIC

0 bP12000

Fig. 5:35 An attempt at comparing climatic changes and shore 
displacement in the Holocene: a. average summer temperatures 
for Gotland according to Mörner Wallin (1977:fig. 15), 
b. average summer temperatures for western Norway according 
to Moe (1994:fig. 2) and c. shore displacement model for 
Eastern Middle Sweden according to Risberget al. (1991 :fig. 3) 
The models have been adjusted to the same scale by D. Ham- 
mar to enable a comparison. Drawing by E. Crafoord, UV.

lantic is lacking in Norway. The Mörner & Wallin model 
shows a peak in the early Atlantic, around 7900 BP. The 
essential features of the two models of temperature 
changes can be regarded as comparable.

Course of shore displacement
The course of shore displacement is described in several 
tentative models. From the comparison of archaeologi
cal and geological data for Södertörn recounted in Ap
pendix 2 and Chapter 5.1, it was evident that the archae
ological data corresponded better with the model of Ris
berg et al. (1991) than with that of Miller (in Brunnberg 
et al., 1985). In a still more recent evaluation of archae
ological data in relation to shore displacement models 
in Södertörn, it has been suggested that L3 had already 
reached its maximum altitude by around 5300 BP, which 
is c. 700-800 years earlier than in the model suggested 
by Miller (E. Olsson & Risberg, 1995). Both compari
sons indicate that the shore displacement model of Miller 
gives dates that are too young and that the progression 
came about some centuries earlier than suggested. There 
is archaeological support for the notion that rises in sea 
level occurred in the course of shore displacement, but 
the methods applied do not give as accurate results as 
we need. For the present, we will follow the model of 
Risberg et al. (1991) (Fig. 5:35c), according to which 
shore displacement was more rapid in the early part of 
the course, to be followed by lower regression rates and 
by transgressions. During the initial phase (the Yoldia 
and Ancylus stages) the rate has been estimated to 3 m/ 
100 years in the Södertörn area (Table 5:16), while at 
the transition to the Litorina stage there was a decrease 
in the regression rate and after a minimum around 8000 
14C years BP at an altitude somewhat above 50 m a.s.l., 
the peak in a transgression (LI, L2) occurred around 
7000 ,4C years BP, reaching an altitude of approx. 58 m 
a.s.l. The regression rate then increased again, although

Table 5:16 Shore displacement rate per 100 years at Söder
törn according to Risberg et al. (1991].

,4C years BP Shore displacement 
m a.s.l.

Regression rate per
100 years

9000-8000 80-50(7) 3 m/100 years

8000-7000 (7)50-58 transgression

7000-5500 58-30 1.9 m/100 years

5500-5000 30-32(40?) transgression

5000-4500 (407)32-22 2 m/100 years

4500-3700 22-25(29?) transgression

3700-2500 (297)25-10 1.2 m/100 years
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Table 5:17 Time periods during which the various intervals of 
altitude at Södertöm were located close to the shore according to 
Risberg et al. (1991) and expected spoiled beach records.

m a.s.l. Time when close to the shore 
approx. ,4C years BP

Shore records 
washed away

80-70 9000-8700

70-60 8700-8350

60-50(?) 8350-8000

50-58 rise in sea level 8000-7000 8300-8000(?)

58-50 7000-6600

50M0 6600-6100

40-30 6100-5500

30-32(40?) rise in sea level 5500-5000 (?)5700-5500

32-27 5000-4750

27-22 4750-4500

22-25(29?) rise in sea level 4500-3700 (?)4600M000

25-20 3700-3300

20-10 3300-2500

remaining slower than before the LI transgression, and 
subsequently decreased around 5500 14C years BP, to be 
followed by the L3 transgression. There then seems to 
have been a rapid regression up to around 4500 14C years 
BP, with a minimum above 20 m a.s.l. Another trans
gression (L4) is recorded at c. 4000 14C years BP. Shore 
displacement from c. 3000 BP up to the present has not 
been investigated in the same context. The data described 
by Risberg et al. (1991) was used to estimate at what 
time the various intervals in altitude were located close 
to the shore (Table 5:17).

Comparison of climatic changes with the course of 
shore displacement
The recorded transgressions agree roughly with the peaks 
in temperature, and the regression after L3 agrees with 
the assumed climatic deterioration around 5000 BP. A 
correspondence in age between recorded fluctuations in 
temperature and eustacy can be regarded as supporting 
the essential features of the course of shore displace
ment.

Site distribution
Since the archaeological finds are not evenly distributed 
in the landscape, one of the purposes outlined for this 
work was to plug the gap left by the hiatus theory (Chap
ter 3). Despite particular efforts to search for sites in the

interval without finds around 40 m a.s.l. in Kolmården, 
it was difficult to find anything except occasional arte
facts there (Chapter 5.2). There was no lack of suitable 
locations in the eastern part of the area investigated in 
that particular interval, although the terrain in the west
ern part was generally steep, so that locations were not 
as frequent (Chapter 5.3). An alternative that has not 
been adequately investigated but remains a possibility is 
that a transgression in the Late Mesolithic might have 
covered or washed away shore-bound sites. This would 
correspond well to the date of the gap in finds. The sur
vey revealed a large number of sites at altitudes around 
50 and 60 m a.s.l., and the results gave a more variable 
picture of the settlement remains, which had previously 
been heavily dominated by the Pitted Ware culture at 
altitudes around 25 and 30 m a.s.l.

Comparison of the course of shore displacement 
with the site distribution
The finds seem to occur in zones located at certain alti
tudes, which is a recurrent trait in several subregions. To 
investigate whether this zonation of finds reflects a tem
poral change in the utilization of the shore, a compari
son was made of site distribution in 10 m intervals of 
altitude in relation to the time spans when these inter
vals were located close to the shore (Table 5:18).

It cannot be taken for granted that all activities leave 
equal amounts of waste behind, but it can be assumed 
that the same set of activities leave waste at just as many 
locations. From this it follows, that if the records show 
increases or decreases in the number of sites with time, 
this can be regarded as evidence of changes in the settle
ment pattern.

The archaeological record is still not complete, but if 
we assume that the sites recorded do reflect the Stone

Table 5:18 Distribution of all Stone Age sites known in Kol
mården by 10 m interval of altitude in relation to the time when 
this interval was close to the shore according to Risberg et al. 
(1991).

m a.s.l. Length of time 
close to sea

% of
5700 years

Number % of 
of sites 76 sites

80-70 300 5.3 6 7.9

70-60 350 6.1 2 2.6

60-50 1750 30.7 12 15.8

50-40 500 8.8 7 9.2

40-30 600 10.5 17 22.4

30-20 2200 38.6 3 42.1

Total 5700 100 76 100
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Age settlement pattern, then the numbers of sites in the 
intervals can be compared. It is shown in Table 5:18 that 
the concentrations of sites at 60-50 and 30-25 m a.s.l. 
correspond to periods with slower shore displacement. 
If we break up the time amongst the number of sites 
within every interval, then every site e.g. within the in
terval 80-70 m will have been used for 50 years and 
every site within the interval 60-50 m for 145 years. 
This broadly implies that the concentrations reflect var
iations in the course of shore displacement rather than 
changes in the settlement pattern.

According to Table 5:17, the periods 8000-7000, 
5500-5000 and 4500-3700 featured rises in sea level 
which affected the shores, so that these altitudes be
came available again during the following regressions. 
Accordingly, there need not be any gap in the spatial 
record of remains on account of the rising shore levels. 
Secondary shore processes may imply gaps in the time 
record, however, by covering or disturbing remains on 
the shores from c. 8300-8000, 5700-5500 and 4600- 
4000 BP respectively. It is difficult to find support for 
this from the available archaeological data, but it is hoped 
that future investigations will elucidate it more.

Changes in site distribution pattern
Local evidence indicates that people made use of the 
Kolmården subregion from the Early Mesolithic onwards, 
with no great change in the numbers of sites from one 
time to another, so that sites of various sizes have been 
recorded from all the time periods. At altitudes around

Table 5:19 Distribution of Stone Age sites in the parish of 
Kvarsebo by Stone Age landscape categories (based on App. 
1-.Table 1).

m a.s.l. , i i Inner Inland u.archip.
Steep
coast

Outer T . , i. Total archip.

75 X 1

70 xxxxx 5

65 -

60 XX 2

55 xxxxx 5

50 XXX XX 5

45 XX 2

40 X 1

35 xxxxxx 6

30 xxxx 4

25 xxxxxxxxxxxxxx XX 16

Total 10 29 8 47

40 m a.s.l. only occasional finds were made, and this gap 
still has no satisfactory explanation. There is also a change 
in the location of sites from the outer archipelago in the 
Early Mesolithic to the inner bays in the Late Mesolith
ic, while in the Neolithic, the sites are located in the 
small valleys that run down through the steep coast and 
in the outer archipelago (Table 5:19). A similar course is 
later repeated at Vikbolandet, where the first sites 
occurred in an outer archipelagic environment in the 
Late Mesolithic and there were sites in the Neolithic 
both in the inner archipelago, by the steep coast in the 
southwest and in the outer archipelago environment 
(Table 5:13).

5.4.3. Comment

To sum up, there are regularities in the archaeological
record, and the following causal connections can be seen:
• The shore displacement rate caused different strips 

of land to be exposed to settlement during different 
periods of time. The concentrations of sites that oc
cur around 60-50 and 30-25 m a.s.l. do not reflect 
the occurrence of more sites by the coast at certain 
periods but rather are connected with variations in 
the course of shore displacement.

• The disturbances noted in the stratigraphy at sites 
from around 5500-5000 BP, at altitudes around 40- 
36 m a.s.l., and from 4000-3500 BP, at altitudes just 
below 30 m a.s.l., can be attributed to shore process
es in connection with a rise in sea level. One conse
quence for the interpretation of irregularities in the 
distribution of sites is that a rise in sea level might 
have covered or washed away shore-bound sites in 
exposed positions.

• The sites where the effects of a rise in sea level have 
been studied had not been definitely abandoned but 
were used again after the superimposition of sedi
ment. It may be proposed that activities in general 
continued at slightly higher altitudes during the pe
riod of sea level rise, but without any definite break 
in use of the coast. There are too few case studies to 
be able to state whether people in general chose to 
move or not.

• The spatial distribution of sites is related to the in
tensity of surveying, and areas where no finds have 
been documented must not be regarded as empty of 
finds, but “negative data” must be documented (cf. 
Bjerck, 1989:23).

• The topography of the landscape was significant for 
the duration of the settlement and can be related to 
the course of shore displacement. In a flat landscape 
sites had to be moved frequently if it was important 
to stay close to the sea, while sites in areas with steep 
ground might have been used for a long time with
out much change in distance from the sea.
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It can be concluded that the patterns observed by ar
chaeologists cannot directly be regarded as results of a 
prehistoric system of intentional actions, but the factors 
distorting the record must be considered before we at
tempt any interpretation.

5.4.4. Natural history and settlement history 
of the region

It has been shown that the area constituted an archipel
ago all through the Stone Age and changed gradually 
from being an outer to an inner archipelago. The Boreal 
climatic period has been considered the most favoura
ble during the last 13,000 years (Moe, 1994). During 
this period new land emerged from the freshwater An- 
cylus Lake at Södertörn and Kolmården at an average 
rate of 3 m/100 years, which was probably perceivable 
to man. During this period pioneers arrived in the ar
chipelago. Archaeological data indicate that the settle
ments changed their altitudinal location concurrently 
with the changes in sea level. The Atlantic is regarded as 
a climatically heterogeneous period with a fluctuating 
sea level of the salt-water Litorina Sea. The regressive 
trend was interrupted in the early Atlantic by the L1/L2 
transgressions (Risberg, 1991), and according to Mörner

& Wallin (1977), the Atlantic climatic period ends with 
a temperature peak which may coincide with a trans
gression in the Late Mesolithic (L3). The climatic dete
rioration at the transition between the Atlantic and the 
Subboreal has been called “the largest change in climate 
during Holocene” (Moe, 1994). It has been argued that 
the base of subsistence had to be broadened in the 
regressive phase after L3, and came to include cultiva
tion in the inland area (Gräslund, 1981:15; Ahlström, 
1988:48). The subsequent climatic improvement is con
sidered to have resulted in an abundance of fish, which 
implied good conditions for fishing and marine hunting 
in the Middle Neolithic (Gräslund, 1978:226). Öster- 
holm (1989) suggests a break in the coastal usage of 
Gotland in the Early Neolithic and an inland movement 
of settlement. In her opinion settlement returned to the 
coast in the Middle Neolithic, when the inland area was 
abandoned, but this hardly seems likely. The landscapes 
inhabited were neither sufficiently environmentally uni
form nor were the societies so sociopolitically integrat
ed, that one event would have affected an entire region 
to the extent that all settlements in that region would 
have been abandoned. I would argue that the coast was 
used continuously and that people living in the coastal 
district developed a flexibility for coping with unstable, 
continuously changing conditions.
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Introduction
I have tried in the chapters above to correlate patterns 
observed in the environmental and archaeological evi
dence. I have paid attention to the fact that Eastern 
Middle Sweden constituted a changing archipelago all 
through the Stone Age and that the material remains in 
the coastal region differ from those of the surrounding 
regions. A differentiation within the region is also antic
ipated.

There are indications that the pioneer phase in the 
outer archipelago was soon succeeded by a more per
manent settlement based on fishing and sealing. There is 
also evidence of fishing and sealing in the Neolithic pe
riod. Surviving hunter-gatherers have often been ex
plained as resulting from isolation or only a minor de
gree of contact with societies of other types. The Neo
lithic hunter-gatherers of the archipelago of Eastern 
Middle Sweden, however, seem to have maintained long
standing and intimate relationships with neighbouring 
farming peoples without being assimilated. This can be 
deduced from the fact that alongside the local quartz 
and pecked axes that predominated in the Mesolithic 
there are also elements of flint and slate, which were not 
available locally. These elements show that people of 
this region were not isolated, but maintained contacts 
with neighbouring regions. In the Early Neolithic, the 
coastal traits still diverged from the surroundings with 
regard to the dominant stone material, axe forms, pot
tery, location of sites and subsistence. Megalithic graves 
are missing, and it seems as if only some aspects of the 
Neolithic concept is present. The Pitted Ware culture 
had numerous artefacts in common with other cultures, 
but the expansion of cultivation brought no change to 
the economy associated with this culture, which was 
oriented towards marine resources. When gallery graves 
appeared in the region in the Late Neolithic this took 
place on the mainland bordering onto the archipelago.

It should particularly be remembered that contacts 
between people do not necessarily result in their sub
sequently pursuing the same course of development for 
the regional evidence can be interpreted as suggesting 
that the people knew about other ways of living but 
chose a direction of their own. It is worth considering 
below some conditions that might influence people’s 
attitudes and prevent rapid acculturation. Based on a 
study of settlement patterns recorded in different sub

regions, I will consider whether the people of some sub- 
regions were more susceptible to new ideas than those 
of others. Quick answers to such questions are often 
looked for within the cultural sphere, i.e. the importance 
of culture is taken for granted, but instead of readily 
moving to that vast concept, I would like to consider 
some other matters.

In view of the idea that local geographical features 
had an impact on peoples behaviour, a variation in sub
sistence and settlement strategies can be expected be
tween the subregions.

The purpose in this chapter is to examine what is 
represented by the record and what gives rise to varia
tions in the settlement pattern. I will consider the im
portance of the physical setting in some of the subre
gions and try to make use of the distribution pattern of 
sites in time and space and deduce peoples conceptual 
experiences of the landscape. I will also consider the 
importance of individual decisions and the organization 
of life.

6.1. Settlement sites, economic strategies, 
group structure and settlement patterns

It has been noticed that there are sites of various sizes in 
the material. With a low chronological resolution, it is 
well known to be difficult to decide whether the large 
sites represent occupation by a few people over a long 
period of time or by many people within a short time 
(e.g. Gräslund, 1974b:5; Forsberg, 1985:12).

Fitzhugh (1972), Newell (1973), Price (1978), Bin- 
ford (1980) and others based their site classifications on 
ethnographic studies of the life patterns of present-day 
hunter-gatherers and distinguished between large and 
small sites in different ways. Binford also made a distinc
tion between a forager and a collector strategy, where for
agers move their residential base from resource to 
resource, while collectors locate their residential base 
where they can reach a number of resources by means 
of specialised task groups. Collectors do not move their 
base camp very often, but supplement them with a net
work of differentiated special purpose camps.

These strategies must be considered when interpret
ing the sites in the archipelago of Eastern Middle Swe
den. The general assumption is made that the hunter-
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gatherer societies organized themselves in such a way as 
to be able to cope with the structure of the available 
food resources. It may also be assumed that people chose 
different subsistence strategies. In this region with large 
seasonal and annual variations in temperature and re
source availability, a choice will have had to be made 
between a strategy that implies mobility and one that 
implies storage. The decisive factors in such a decision 
are regarded as being the spatial and temporal character
istics of the local environment (cf. Rowley-Conwy & 
Zvelebil, 1989). It has been suggested that if the acces
sible resources occur at points that are far apart, then 
mobility is likely to be chosen, but if they occur close 
together, then storage is a more likely choice. The food 
resources of the coastal zone can be regarded as stable 
and available within an acceptable distance for enough 
of the year that it must be regarded as highly probable 
that the Stone Age people of this region organized them
selves on the manner of collectors.

Archaeologists have often listed the resources that 
are expected to have been accessible locally, and have 
used “optimality principles” to model and describe pat
terns of resource exploitation (e.g. Jochim, 1976; Perl
man, 1980; Welinder, 1981; Foley, 1985). It is in princi
ple unlikely that prehistoric people exploited all the 
possible resources within their environment, so that one 
may question the general appropriateness of optimality 
principles. If we proceed from the idea that the aim of 
prehistoric hunter-gatherers was to gain as much as pos
sible, then we are probably transferring today’s capital
istic ideas to prehistory. It is more likely that the hunt
ers and gatherers tried to get “enough” food and supplies 
to stay alive, and that a “satisfaction principle” prevailed. 
Due to the lack of organic remains, regional case studies 
deal with the resources that can be expected to have 
been available in view of the locations of the sites, but 
aim to take into account the fact that people will have 
made different choices.

Models for settlement in the archipelago can pro
ceed from either of the following main assumptions:
• that the archipelago was used by islanders, who had

“settled” there, or
• that the archipelago was used by people who made

temporary use of both that area and the mainland.
The first case implies variation in the size and con

tent of the sites in the archipelago, with both base camps 
(large and varied) and temporary camps (small and spe
cialised), resources being transported from the latter to 
the former for storage.

In the second case several possible alternatives can 
be imagined. The main camp (large) may have been on 
the mainland and only specialised camps (small) existed 
in the archipelago. Alternatively, the mainland and archi
pelago may have been used equally intensively, with sea
sonal base camps (large) in both.

The fragmentary evidence does not allow any detailed

interpretation of the variations, but will be used as a 
starting point for a discussion of possible settlement pat
terns.

To gain an idea of the group structure of Mesolithic 
hunter-gatherers, scholars have looked at the life pat
terns of present day Indians of the Canadian forests, for 
example (Price, 1973). In these contexts the normal 
group comprises 10-25 individuals, or 2-5 families, called 
here a household group. Like these people, the Meso
lithic people have been looked upon as mobile hunter- 
gatherers who lived together in small household groups 
for most of the year but gathered in larger units of sever
al household groups at some time during the year. The 
possibilities of living a settled life on the Mesolithic coasts 
have been stressed recently (Fischer, 1995). Case stud
ies of hunter-gatherers undergoing acculturation have 
shown that a settled life triggers a population increase 
(Lee, 1972:329; Binford & Chasko, 1976). Thus, having 
considered the seasonal variations in resources it may be 
assumed that a certain mobility was involved in the life 
pattern of the region, so that the group size suggested 
by Price (1973) can be regarded as applicable.

6.1.1. Mesolithic patterns and strategies

The discussion in Appendix 3 concerning what made 
people search out the islands in the outer archipelago 
needs to be supplemented here by emphasizing the sim
ilarities between the Södertöm island group around 9000 
BP and the Åland islands around 6000 BP with regard to 
seal-hunting and fishing.

Both archipelagos consisted of groups of small rocky 
islets a long distance away from the mainland. It is a 
common opinion that there was a preference for small, 
isolated island groups for the purposes of sealing. Dis
cussing this preference, Nunez & K. Gustavsson (1995) 
have suggested a possible association with polynya phe
nomena (Sw = strömhål), for instance. Other sugges
tions have been connected with the fact that the seals 
are easily scared away and make for secluded islets.

The presence of seals is often concentrated and sea
sonal, and there are various strategies for catching them. 
The four species present in the Baltic during the Stone 
Age (Ringed seal, Harp seal, Grey seal and Common 
seal) had different ways of life, which required different 
hunting methods (cf. P.G.P Ericson, 1989). According 
to finds in the Stora Förvar cave sequence, Ringed seals 
and Grey seals were present and hunted in the Baltic 
during the Ancylus Lake stage, whereas Harp seals do 
not seem to have occurred until the Litorina Sea stage 
and have been regarded as being more dependent on the 
existence of true marine conditions (K.C. Lindqvist & 
Possnert, in press). Grey seals were probably hunted at 
their breeding places during the ice-free period of the 
year, whereas Ringed seals and Harp seals were proba
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bly hunted in the wintertime with a harpoon on the ice 
or by netting under the ice (Broadbent, 1979:187ff; RG.R 
Ericson, 1989).

The idea that people chose a location for settlement 
on the basis of seal refuges has been questioned by RG.R 
Ericson (1989:62), who stresses instead the importance 
of fish as the predictable resource that may have been of 
decisive importance for the location of sites, and regards 
seal hunting as a supplementary venture.

The seal is the dominant animal in the bone remains 
at the Eklundshov site in Södertörn, dated to c. 8000 BP 
(only Grey seal has been identified). It can be assumed 
that train-oil was produced at the sealing sites, and/or 
that some kind of storage was arranged, but the remains 
recovered at Eklundshov cannot directly be related to 
train-oil production. There are accumulations of fire- 
cracked stones, but only occasional hearths. The large 
pits found might possibly represent storage pits and in 
that case this might represent some kind of primary stor
age context (cf. Rowley-Conwy & Zvelebil, 1989:54). 
The distribution of artefacts at Eklundshov might be 
interpreted as suggesting that the site had been occu
pied by several household groups. A large amount of 
quartz debitage was found in small concentrations, which 
could reflect several activity areas of the same kind (P. 
Gustafsson et ah, in press, a). If they are contemporary, 
then the site could be interpreted as a meeting-place for 
different household groups. The site may represent re
mains from sealing or fishing, although perhaps not the 
preparation of mass captures. As mentioned above, the 
phosphate content at Eklundshov was low. Following 
the reasoning in the example at the end of Chapter 5.1.3, 
a low phosphate content does not indicate the handling 
of large quantities of refuse in concentrated time 
periods.

If it can be accepted as possible that the Eklundshov 
site may represent the remains of sealing and fishing, 
then it is reasonable to regard the sites from c. 9000 BP, 
presented in Appendix 3, also as sealing or fishing sites. 
Admittedly, no bones were recovered from the surveys, 
but the locations in the outer archipelago indicate an 
orientation of the economy towards fishing.

The specialized seal hunting far out to sea which has 
been documented on Åland around 6000 BP, is regard
ed as a new element in the economic system at that time 
(Welinder, 1977c:53), but the newly found sites at Söder
törn indicate that seal hunting far out to sea already oc- 
cured around 8000 BP, and maybe even 9000 BP.

The Åland sites differ from these earlier ones in the 
appearance of its pottery. The significance of the pot
tery has been discussed at great length, laying stress in 
turn on its function as a set of containers and its symbol
ic content. What is interesting in this context is whether 
the pottery reflects a change in economic strategy. The 
vessels imply facilities for storage, their size, form and 
fragility suggesting that they were not made with a view

to transport. It seems more probable that they reflect a 
certain degree of settled life (Nunez, 1990:35ff). It has 
been assumed that they are related to seasonal mass cap
ture, after which a surplus would be stored (Edgren, 
1982; Rowley-Conwy & Zvelebil, 1989). If the vessels 
were used for storing food that was only available at cer
tain seasons in order to support the people all the year 
around, then the sites where the pottery is found can be 
expected to correspond to the places where the food 
was used. The presence of pottery at the sealing sites on 
Åland can be taken to indicate a certain degree of sed- 
entism.

It is not possible to tell whether the pre-pottery sites 
at Södertörn were more temporarily used. It was sug
gested by Welinder (1976b) that seal-blubber was stored 
in the vessels. In an account from Kökar in recent times, 
K. Gustavsson (1980) described how seal-blubber was 
boiled in large iron cauldrons to extract oil. He is doubt
ful, however, whether clay vessels could have been used 
in that way during prehistory. Instead he suggests that 
train-oil was extracted using boiling stones in wooden 
trays. When the blubber had melted into oil, it could be 
stored in clay vessels. The evidence from Åland is not 
certain, but it is difficult to gain support for a notion of 
that kind from the Stone Age material in Eastern Mid
dle Sweden, where fire-cracked stones commonly occur 
at Mesolithic sites but are rare at the sites with Pitted 
Ware pottery. Neither are hearths either numerous or 
extensive at the Pitted Ware culture sites, which as a 
rule do not present any constructions of a more perma
nent character. In addition, analyses of the organic crust 
from the vessels indicate terrestric remains (Chapter
5.1.2.), a fact which does not give any support to the 
idea that they were used for storing seal blubber. What 
does the pottery represent, if its functional connection 
with the handling of seal products is doubtful?

The new data show that Mesolithic hunter-gatherers 
were already using the outer archipelago. This certainly 
adds something to the previous model of the Mesolithic 
economy of Eastern Middle Sweden, where one of the 
points noted was “the lack of exploitation of the mari
time resources of the outer archipelago during the Me
solithic” (Welinder, 1981:157). The previous models 
entailed an assumption of increased marine specializa
tion in the later part of the Neolithic, with a displace
ment of the sites further out into the archipelago. From 
the knowledge we have today, the outer archipelago 
seems to have been used from the Early Mesolithic on
wards and ideas regarding a change towards a coastal 
orientation do not receive the same support any longer. 
The outer archipelago was also used in the Bronze Age, 
Iron Age and Medieval period for seal hunting and 
herring fishing (Broadbent, 1987; Reisborg, 1991; Nor
man, 1993).
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6.1.2. Neolithic patterns and strategies

It was suggested above (Chapter 5.4) that the differ
ence in size and content between the Pitted Ware cul
ture sites at Södertörn and Kolmården might be explained 
with reference to the differences in landscape transfor
mation and duration of occupation that followed.

One should also consider the possibility that differen
ces in site evidence could be taken to reflect differences 
in the organisation of resource acquisition. On account 
of the new radiocarbon dates, the expected non-con
temporary Pitted Ware pottery types appear to be par
tially contemporary (Chapter 5.1.3). An alternative way 
of interpreting the large sites with many different types 
of pottery is that they were gathering places for various 
groups (who consciously worked out their own pottery 
styles in relation to other groups) rather than remains 
from different stages of pottery production.

A correlation has been noted between high quanti
ties of Pitted Ware pottery, dark-coloured layers and high 
quantities of phosphate at the Pitted Ware culture sites 
excavated at Södertöm recently (Vinberg, in press). Phos
phate values obviously cannot be regarded as absolute, 
and they cannot in principle be used to separate differ
ent periods. A tentative comparison between sites of dif
ferent character as regards their absolute phosphate val
ues nevertheless shows that the highest values were 
found at some of the Pitted Ware culture sites (Vinberg, 
in press). It might be suggested that these represent ac
tivities of a specific character. If a high phosphate con
tent suggests that the refuse has accumulated within a 
short time (cf. B. Arrhenius, 1995), and the radiocarbon 
dates suggest that the different types of pottery are con
temporary, then it could be suggested that these sites 
represent gathering places for different groups who unit
ed in an activity that resulted in a large amount of refuse, 
e.g. preparation of a seasonal mass catch of seals or fish. 
Sites with a more uniform content might reflect a less 
differentiated group organisation. The production of 
material culture at gathering places was influenced by 
another social formation rather than the household 
group, and in this “context of action” (cf. Conkey, 1991) 
it may have been particularly important to mark ones 
identity, which may explain the great variation in pot
tery decoration. According to J. Thomas (1991:144), it 
seems often to have been the case that material objects 
were handled according to within-group rather than 
between-group strategies.

As mentioned above, archaeologists sometimes dis
tinguish between forager and collector strategies. Accord
ing to Binford (1980), the greater the differences in tem
perature between the seasons, the greater is the proba
bility that people will organise themselves as collectors. 
One can also assume that the strategies chosen are relat
ed to the structure of food resources in the local envi
ronment. Binford distinguishes between residential and

logistical mobility and suggests that hunter-gatherer sys
tems can be described in terms of variable mixes of these 
two. At high latitudes a strategy of reduced residential 
mobility is feasible only if a stable or storable resource is 
present.

The archipelago environment can be regarded as high
ly productive of a limited range of food resources (Palu- 
dan-Müller, 1978:131). Some fish species are stable, and 
can be caught by individuals to meet domestic needs. A 
strategy for copying with annual fluctuations might be 
to make use of seasonally concentrated resources such 
as migratory fish or seals. Seasonal mass captures of seals 
or herring requires a larger hunting team.

Grey seals have the habit to gather in bare rocky is
lets particularly after violent storms, and even in mod
ern times hunting parties go out to club them (Sterner, 
1930). Knowing that they often appear together on cer
tain skerries it is reasonable to assume that people would 
have been prepared to take advantage of this for hunt
ing purposes. It is well known that seals abandon their 
refuges if they are greatly disturbed. If one was to choose 
a dwelling site with a view to sealing, it would have to 
be located where it is possible to watch for the seals 
from a suitable distance (cf. Sterner, 1930:94). In addi
tion, the chances of catching periodically occurring spe
cies like seals would be made easier if the males of the 
community lived in stable groups close to each other 
and could move fast when the occasion arose.

At least in the Medieval period and up to modern 
times, herring fishing with a seine under the ice has been 
common in this region (von Friesen, 1915; Fig. 3:3). The 
fish occur in large numbers during spawning time, and 
according to Olaus Magnus (1555/1976:book 20, chap
ters 16 and 17), this method of fishing from the ice was 
pursued each year from November to the end of March. 
The shoal-forming herring was particularly important, 
but a lot of men were required to pull in the seine. The 
organisation of men to fish in this way in a winter com
munity, a Respublica glacialis, was described in the 17th 
century (von Friesen, 1915). The community was formed 
of men from the same district and it stayed together for 
the winter period. The men gathered at the beginning 
of the winter and chose a leader who knew the fishing 
waters well. They then put together their seines of hemp, 
lime-bast or twisted birch-twigs, and when the ice was 
sufficiently strong they went out and cut holes in the ice 
at regular intervals. The guide ropes were let down into 
the water and passed from hole to hole under the ice 
with long poles. When the ends of the ropes reached the 
last hole, the seine with its fish was pulled up by a joint 
effort. Three or four draughts per day were carried out 
in this way. Every day began with prayers to God for 
successful fishing, and after the catch had been divided 
into as many shares as there were contributors there was 
a thanksgiving service. The leader was treated with great 
respect for the time when he was leading the work, but
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when the ice melted, the community was broken up 
and the leader relinguished his position.

The settlement pattern in the Bråviken subregion
Archaeological, palaeogeographical and ethnographical 
data indicate that the Stone Age sites of varied content 
in Kolmården were gathering places for groups that took 
part in seasonal mass hunting and fishing (Fig. 6:1b). 
The concentrated, seasonally available resources implied 
a need to monitor the environment. The position of the 
sites on the northern shore of Bråviken allowed the watch 
to be kept on the sea, e.g. a look out for seals reaching 
the rocky islets of Vikbolandet. The coastal sites in Kol
mården thus provided good opportunities for family fish
ing, hunting and the gathering of berries, mushrooms 
and nuts, and inland resources could probably be reached 
by individuals making whole-day journeys into the long 
valleys stretching up into the upland. The seasonal peri

O Residential site

X Resource point 
• Seasonal aggregation site

Fig. 6:1 Alternatively the archaeological evidence could he 
explained by reference to different mobility strategies and 
settlement patterns. In model a. resources are available within 
walking distance for enough of the year to make permanent 
settlement possible. In model b. the seasonal periodicity of 
resources was greater and involved cooperation between men 
from several dwelling sites. Drawing by E. Crafoord, UV.

odicity of some of the resources, however, required col
lective work, and it can be assumed that people lived in 
household groups for most of the year, but united peri
odically to work together. It is probable that men from 
different household groups co-operated in clubbing seals 
on the rocky islets, and that there were temporary hunt
ing/fishing and fowling stations on some of the larger 
islands in the archipelago. It is hardly probable that the 
subsequent processing of the seal catch, for example, 
took place at the rough outer archipelago stations, but 
rather it is reasonable to assume that the seals were trans
ported back across the bay, where there was a good sup
ply of fuel for large-scale boiling of train or seal meat. K. 
Gustavsson (1980) assumes that fixed places for train 
preparation would quickly suffer from a shortage of fuel, 
and regards it as more likely that the seals were pre
pared at alternating sites. It has been stated that the large 
amounts of Pitted Ware pottery only occur at coastal 
sites and that there is a correlation between high quan
tities of Pitted Ware pottery, dark-coloured layers and 
high quantities of phosphate. The organic crusts that have 
been analysed so far have yielded only a cover of ter- 
restric origin. The vessels have been of varying size and 
it is not certain that they all had the same function. They 
are spatially related to activities on the shore, but it has 
not been prooved that they were necessarily used for 
handling marine products. Their function may have been 
different, possibly connected with ritual activities relat
ed to the success of fishing expeditions. Fishermen are 
known to entertain many ideas related to the border 
between the land and the sea, likening it to that between 
female and male (Löfgren, 1981:90). It should be con
sidered whether only men from different camps met at 
these assumed gathering places in connection with the 
exploitation of periodic resources or whether women 
also took part.

In order to understand variations in material culture, 
ideas have often been borrowed from ethnography 
and social anthropology. There are ethnographic studies 
which describe the conditions of life in such a way that 
the settlement pattern is reflected in the set of material 
products. One should be cautious about adopting ana
logical models, but the examples of D.H. Thomas (1974) 
showing how this relation can be conveyed to archaeo
logical material tempt one to relate observations on the 
co-variation between the settlement pattern and mate
rial products within an Indian group on the west coast 
of North America to the Pitted Ware culture remains 
of Eastern Middle Sweden (Åkerlund, unpubl. manu
script 1991).

In this Indian society it was important for the males 
to live together in stable groups to guarantee the out
come of the deer hunt. This was vital to them, and had 
to be carried out in a collective manner. A patri-local 
form of settlement developed as a consequence of the 
demands of the hunt. When a man married, he choose a



Understanding Variaton and Change in the Record 133

woman from another group. Accordingly, the men in 
the villages were natives and the women immigrants. 
The men learned tool-making from their fathers and the 
women learned their handicrafts (in this case basket
making) from their mothers. The male tradition was con
tinuously transferred in their own environment, and this 
implied stability, but the female tradition was often trans
ferred to other environments and mixed with other tra
ditions. The daughters moved to the villages of their 
husbands, where they in their turn taught their daugth- 
ers to make baskets. If they then taught their daugthers 
techniques both from their own native village and from 
the husband’s village, the result was a continued varia
tion in form and decoration. It has thus been shown, 
that the varying female handicraft and stable male hand
icraft in this Indian society reflected a patri-local settle
ment pattern.

If we consider these explanations for co-variation 
between material products and settlement patterns in 
connection with the Pitted Ware culture, it may be sug
gested, by analogy with the Indian case, that the varia
tion in the Pitted Ware pottery may reflect a developing 
female handicraft and the more traditional stone tool 
production (which has not been confirmed) a stable male 
craft, the combination being typical of a patri-local set
tlement pattern. D.H. Thomas based his interpretations, 
however, on the assumption that handicrafts change only 
as a consequence of external impulses, and overlooked 
the possibility of an inner creative energy.

The settlement pattern in the Uppland subregion 
The sites referred to were situated in an inner archipel
ago environment connected to the mainland. The sites 
were of a medium size and showed a mixed economy of 
a slightly different direction. The pottery was of a more 
uniform character than at the Kolmården sites, and it is 
possible that the strategies at Bråviken were directed 
more towards making use of periodic resources that re
quired collective work than were their counterparts in 
Bälinge mossar in the Uppland subregion, which were 
directed towards exploiting a variety of resources on a 
more individual basis (Fig. 6:1a). The combination of 
cattle-breeding and hunting/fishing/fowling/gathering 
was another good way of supporting oneself in an envi
ronment where resources fluctuate periodically and cul
tivation is limited on account of the climate.

6.1.3. Comment on differentiation within 
the archipelago

Differences in mobility strategy could possibly explain 
why the Pitted Ware culture is not homogeneous over 
the whole of its distribution area. I do not expect there 
to be a one-to-one correspondence between a physical 
environment and a particular strategy, but rather there

is likely to be variability. Models are meant to simplify, 
and we must also take organizational mixes into account. 
The examples are given to illustrate some possible strat
egies, and I find it particularly interesting to consider 
the long-term effects of differrent strategies and the ways 
in which people choose to organise themselves. The peo
ple acting in the landscape are probably not themselves 
aware of these long-term processes and do not take them 
into account, but are oriented towards a shorter per
spective.

The first settlements in the archipelago were proba
bly of a temporary character, to be followed later by more 
permanent settlements. As argued before, not all activi
ties leave the same amounts of waste. One of the most 
obvious material features is the abundant Pitted Ware 
pottery in the Neolithic, coinciding with concentrated 
refuse layers and suggesting aggregation sites connected 
with mass catches of seals or herring. The large amounts 
of pottery distinguish these from other sites, and nei
ther any older sites nor any younger ones are so conspic
uously marked out. I am not convinced, however, that 
this implies that the Pitted Ware culture sites represent 
a new element in the regional economic system, as was 
assumed for the Comb Ceramic seal hunting sites on 
Åland discussed above. I would prefer to regard collec
tive mass catches as a recurrent strategy aimed at broad
ening the base of subsistence in strained situations, so 
that the accumulations of pottery might be regarded as 
a ritual expression of some kind connected with collec
tive seal hunting or fishing.

6.2. Textual model

6.2.1. Factors of importance to human behaviour 
and the perception of life

The cultural setting
Culture has been defined as “collective consciousness 
- the knowledge, experiences and valuations we share 
with other people” (Hannerz et al, 1982:16). Culture 
has a structure, which sets the limits for the experiences 
of the bearers of each culture. This structure decides 
“what is conceivable” (Frykman & Löfgren, 1979). The 
material cultural manifestations that surround us are not 
only products of culture, but they play an active part in 
the process of impressing the culture on us. Among the 
factors that give traditions a continuity, it has been stress
ed that social institutions and group identities are some 
of the strongest (Honko, 1981:55). The cultural envi
ronment can be regarded as decisive for our perception 
of how life is organised. Culture is formed, however, by 
an immense number of co-operating circumstances in 
intricate courses which we can seldom follow in the his
torical sources, and therefore theories on the history of 
mentality in a sense become speculative. As long as the
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historical sources do not offer any causal connections, 
we must accept the present view of researchers and the 
preliminary status of the results (Daun, 1994:224).

The physical setting
In the Annales tradition it has been stressed that “natural 
regions” feed a particular life style in harmony with the 
regional ecology (de la Blache 1891 in Bintliff, 1991). A 
classic attempt to show how environmental factors de
termined the different patterns of cultural development 
in prehistoric England was made by Fox (1932), who 
explained the different distributions of beakers and meg
aliths by reference to the physiography of the country. 
The lowland zone was regarded as easily overrun by in
vaders, whereas the highland zone was regarded as a 
barrier to cultural advance. According to Fox, new cul
tures were imposed on the earlier culture in the low
lands, whereas they were absorbed by the older culture 
in the highlands, i.e. the consequence was replacement 
in the lowlands and fusion in the highlands. The culture 
of the highlands featured many persisting elements that 
asserted themselves to oust or transform intruding ele
ments.

Geographical position and climate are permanently 
active environmental factors, and it has been suggested 
that the practical talents of Swedes can be attributed to 
the harsh living conditions and a specific psychological 
adaption (Jenkins, 1968). Flöistrup (1981) discusses the 
importance of climatic depressions and seasonal fluc
tuations, and points out that Sweden in particular is of
ten affected by depressions and their consequences in 
the form of psychological troubles. The extensive litera
ture on environmental quality nevertheless contains very 
few works that take into account different long-term 
effects on people.

Tuan (1974; 1977), studying the effects of the phys
ical setting on perception and world view, draws atten
tion to the fact that ideas concerning space grow out of 
life’s shared experiences, and shows that the landscape 
is perceived in different ways by people with different 
experiences and backgrounds (cf. Engelstad, 1990; 1991). 
It can be assumed that prehistoric people had a concept 
of their territory which was in accordance with the use 
they made of it. It is not likely that this was the same for 
hunter-gatherers, cattle-raisers and agriculturalists, since 
they made different use of the landscape. In areas where 
men were involved in long seasonal hunting or fishing 
trips there was a strong divison of work between the 
sexes and this laid the foundation for a separate male 
culture and probably also gender-related perceptions of 
the landscape (Tuan, 1977:13).

To apprehend how the landscape was experienced 
by prehistoric people, we might develop our studies of 
past ways of thought as inferred from material remains. 
It has proved possible by studying the ways in which 
symbols were used in everyday life to gain insights into

people’s thoughts (Engelstad, 1991; Renfrew, 1994), and 
it should be equally possible by studying differentiation 
and change on a larger spatial and chronological scale to 
gain insights into people’s mentality.

Individual decision-making
The models of explanation developed in general studies 
of cultural history have had little to say about the indi
vidual. In an interesting consideration of hunter-gather
er foraging, however, Mithen (1990) starts from the as
sumption that individual decision-making plays a cen
tral role in explanations of human behaviour. Patterns of 
action vary according to whether the action is carried 
out on an individual or a collective basis, whether one 
makes up one’s mind openly or in accordance with col
lective ideas. The ability of individuals to make decisions 
is improved within a social context it is said, but it still 
lies with the individual. At the same time, creative ideas 
are the driving force in individual decisions. It is com
mon for individuals to change their preferences, and in
dividual decisions therefore give varied solutions. Group 
decisions are more complex and take a longer time to 
reach, especially since individual interests may conflict 
with collective interests. The stronger the social order in 
a society, the more difficult it must have been to change 
to a different social order in the event of a crisis (Bau- 
dou, 1989:39).

Odner (1992:93) has demonstrated how the choices 
made led to different forms of adaptation within the 
Saarni culture, and even also led to the abandonment of 
large camps. He mentions observations on people con
stituting “conservative” and “progressive” elements in 
society during a period of contact between hunters and 
fishers, and cites a paper by Kleivan (1964 in Odner, 
1992) concerning a community in western Greenland 
where it was particularly the ablest hunters who contin
ued with hunting while the less able ones relatively quick
ly turned to fishing in order to obtain more of the goods 
available in the shops. Kleivan maintained that the hunt
er’s “conservatism” was due to the fact that he already 
obtained prestige from hunting. The less successful hunt
ers had failed to achieve this prestige and had now found 
an alternative way of establishing their value in society.

Comment
The importance of the cultural setting for our under
standing of how life is organised is indisputable, and I 
would argue that it is also reasonable to assume that the 
physical setting plays a part in our perception of life. I 
have assumed that people develop perceptive abilities 
which are of value in the world in which one lives [cf. 
Kearins, 1981).This implies that people develop a men
tal capacity adjusted to complexity if they live in an area 
where the physical environment is spatially and tempo
rally variable.
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In a discussion of whether one can expect a connec
tion between complex surroundings and flexible action, 
or between predictable surroundings and traditional ac
tion, the American economist Heiner (1983) argues that 
regular behaviour is related to uncertainties in life. An 
individual never has access to perfect information, but 
normally makes decisions on a weak basis, and in such 
circumstances it is not necessarily an advantage to be 
able to execute a broad register of action patterns. It 
might be more adviseable to stick to established rules of 
action. The incentive for rigid behaviour is considered 
to be stronger when one is not sure about which choices 
are the best ones. The more complex the surroundings, 
the more troublesome the decisions. There seem to be 
two possibilities for reducing the uncertainty, either
• to increase the competence of the individual to take

in information about the surrounding world, or
• to stick to established values.

I assume that territorial behaviour is generated by 
people’s choices and not by natural features in the land
scape as such. The reason why there might be similari
ties within a region is because people are making choic
es against the same cultural background under roughly 
the same types of restraints. And the reason why there 
might be differences within a region could be because 
some people choose to organise their activities on an 
individual basis and some on a collective basis, which 
determines the flexibility of their solutions to problems. 
Which type of organisation of activities is reflected in 
the present evidence?

6.2.2. Understanding spatial variations

Various kinds of spatial variation have been considered 
here, and the remains have been described on the levels 
of the region, subregion and site, which stress different 
generalizations from history (Fig. 1:11).The description 
of the region as a whole emphasizes its characteristics as 
compared with other regions, while the description of 
the subregions likewise highlights the characteristics of 
each and the site evidence points to events specific to 
each site. Focus is placed here on the larger spatial level 
of scale.

As far as the regional pattern is concerned, it is im
portant to underline here the character of the archipelago 
and to note that the remains found there differ from 
those recovered from their surroundings. Among the 
subregional patterns, attention should be drawn to the 
fact that the people in the subregions at the inner mar
gin of the archipelago seem to have been more open to 
new ideas than those of the subregions further out in 
the archipelago.

Regional originality
Tuan (1974; 1977) maintains that the effect on man of 
an undifferentiated environment, e.g. a deep forest, where 
there is a lack of landmarks and it is not possible to see 
the horizon or any distant views, is a curtailment of per
spective. An archipelago is rich in prominent landmarks 
such as steep cliffs, narrow straits, springs and small lakes, 
so that there is good reason to believe that the people 
living there will adopt a spatially well-defined world view. 
To live in the archipelago they must know large tracts of 
land and water, since the food obtainable in any small 
area will be insufficient. The islanders will need to ex
plore a much larger world than their insular base, not 
necessarily because their food would otherwise be inad
equate, but to satisfy their basic needs for meeting other 
people and exchanging ideas, which implies a certain 
mobility if settlement is spread out.

It has been shown by Engelstad (1990) that some 
groups put more value on landscape and less on locality. 
Moving around among the islands, the community had 
probably "settled” in the archipelago and regarded that 
as their “home” rather than any particular locality. This 
differentiates them from people on the mainland, who 
had “settled” at a point of intersection between different 
resources and regarded this single locality as “home”.

Island communities might be regarded as more open 
to certain kinds of cultural contact than to others. They 
are less likely than mainland communities to be affected 
by rapid changes such as mass immigrations, for instance, 
but they often display a tendency towards exaggerated 
development of some aspects of their culture as a result 
of their isolated position (Evans, 1973). The islands of 
the region in question here were close to other islands 
and cannot be regarded as isolated, and to judge from 
the objects found which were fashioned of foreign raw 
materials, people took advantage of communication by 
sea.

A sharply differentiated environment can reinforce a 
dualistic outlook, by serving as a clearly visible index of 
polarity. This may affect several levels of thought and 
generate a tendency to organize phenomena into oppo
sites such as land and sea, female and male, life and death, 
we and them. There is admittedly no marked distinction 
between life and death in the regional record, except 
possibly within the Battle Axe culture, but I have touched 
upon the possibility that the Pitted Ware pottery may 
mark the border between land and sea, which might be 
regarded as female and male zones. The regional border 
is not marked by any clear manifestations, but there are 
divergent elements in the material setting of the region 
all through the Stone Age. The archipelago seems in a 
way to share the characteristics of the English highlands, 
and similarly shows many persisting elements. The two 
regions are both sharply differentiated, which evidently 
has a spatially well-defined effect on people’s percep
tion. It is possible, that this perception may reinforce a
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tendency for dualistic structuring of social life as well, 
encouraging a “we and them” outlook, which manifests 
itself in the way in which they assert themselves materi
ally.

Subregional susceptibility
In order to understand what made the islanders contin
ue with a fishing strategy and not immediately become 
acculturated through contacts with neighbouring farm
ers, and what made people on the margins of the archi
pelago introduce cultivation and gallery graves and not 
the islanders, I have considered the importance of pat
terns of social organization.

According to Tilley, generalist hunter-gatherers do not 
undergo acculturation upon contact with agricultural
ists, on account of their essentially different social struc
ture (Tilley, 1982:54ff and table 19). On the contrary, 
he regards the groups as becoming more and more 
differentiated as a result of the contact, and discusses 
various responses within social structures. H. Knutsson 
(1995) also refers to the essentially different characters 
of the Pitted Ware and Corded Ware cultures.

The social organisation of work is of crucial impor
tance to the impact of contact situations. It has been 
suggested above from the different subregional records 
that the orientation of subsistence at Bråviken was to
wards stable but periodic resources, which required col
lective work, while the counterparts in the example from 
Uppland were directed towards exploiting a variety of 
stable resources on a more individual or household ba
sis. According to the ideas presented above about ac
tions carried out on an individual or collective basis, the 
collective orientation of work at Bråviken may indicate 
a stronger social order in this subregion than in the ex
ample from Uppland. It has been assumed that the 
stronger the social order of a hunter society, the more 
difficult it must have been to make the transition to a 
different economic and social order. Resistance to a new 
order could be related to the fact that individual accu
mulation is irreconcilable with the ideology of co-oper
ating fishermen, who were led by a principle of sharing. 
In subregions where people act on an individual basis, 
they may also act according to some collective idea, but 
it is easier to change to a new order when one is not 
burdened by collective demands. The cultural back
ground decides what is possible, but people have differ
ent creative talents, abilities to take risks rather than re
peat and therefore make different choices.

6.2.3. Understanding temporal changes

Archaeologists have tried to write a general history from 
an extremely particular record. In a theoretical model 
of how the world works, Braudel (1949 in Bintliff, 1991) 
tried to associate the general and the particular. He saw

historical time as dominated by long-term, medium-term 
and short-term processes moulding the development of 
human societies. This model offers a means of relating 
the different processes to each other by retrospective 
analyses of the consequences of particular events.

The importance of long-term changes 
According to Braudel, the forces acting at the longest 
wave-length of time are geological processes and the 
constraints and possibilites they offer for human develop
ment. Ideologies and world views also develop in this 
time perspective, i.e. perceptions that are largely sub
conscious for individuals.

The regressive trend in shore displacement affecting 
the present region may be regarded as a primary long
term geographical change, which implies expanding land 
areas. More and more land emerged as time passed, and 
this meant increased opportunities for obtaining food 
and supplies on land. If access to resources was greater 
than the demands, then the sense of abundance ought 
to have affected people’s conception of the world and 
given them an idea of prosperity. It may also have im
plied less social stress in this region than in southern 
Scandinavia, where living space decreased in the course 
of the Mesolithic and led to more intensive use of small
er territories.

The importance of medium-term changes 
Among the forces operating over several generations or 
centuries, Braudel includes demographic and economic 
cycles, i.e. collective forces, which are not imperceptible 
to individuals.

Among the changes described in the present paper, 
fluctuations in climate and sea level can be regarded as 
medium-term changes. One of the questions to be an
swered was whether the changing rhythms of trans
gressions exercised any selection pressure for changes in 
activity. The settlement data provided above allow us to 
describe the average conditions and give a largely static 
picture of the human activities that took place. To assess 
the medium-term success of people in relation to the 
cyclic changes in the environment, it is also relevant to 
study short-term fluctuations. Especially the extremes 
in these ought to be critical for defining the selection 
pressures which shape longer-term trends. We do not 
have a detailed enough body of data at present to sepa
rate the extremes from the averages, however. On this 
time-scale, experiences from previous generations could 
be kept in living memory and be considered when choos
ing between alternative circumstances of life. The im
portance of experience for the possibilites offered by 
the environment are likely to diminish, however, if con
ditions change quickly. The different consequences for 
farmers and fishermen must have been tangible ones. 
The continuously disappearing fishing waters and har-
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hour basins implied a difficulty for the fishermen, who 
had to find new places to fish, but a facility for the farm
ers, who gained new land. We must take into account 
the fact that people living in marginal areas were partic
ularly sensitive to changes.

Medium-term fluctuations call for a readiness to 
change direction and/or to develop secure relationships 
with other groups to whom one could turn if things got 
bad. For people relying upon a variety of unstable re
sources, a flexible economy and organisation is important. 
If one resource fails, it is necessary to have alternative 
resources and/or social strategies to turn to (Downs, 
1966:48; Bateson, 1972:497; Rowley-Conwy & Zvelebil, 
1989:50).

The importance of short-term changes
The third part of Braudel’s model comprises events, i.e. 
the record of individual actions.

By way of an introduction to the present research 
(Chapter 1), the possibility was raised that shore dis
placement may periodically have been marked enough 
to imply that people had to make a choice whether to 
move or not. It was assumed that a choice arises when 
there is a problem that must be solved. No indications 
were found here, however, that the transgressions were 
sudden enough to imply situations of choice.

The seasonal variations in temperature and resource 
availability implied, on the other hand, that a choice 
had to be made between a mobile strategy and one that 
involved storage.

A. Linear paths and places
goal (vice-presidency)

(manager)

(way stations)

(Promised land)

(foreman)

starting point

B. Cyclical/pendulumlike paths and places 
i. Daily

. . ^game*.

loungewoterhole

suburbanfarmstead

ii. Seasonal (the two poles—places—of ancient China

Autumn

Winter
r- Countryside 

Summer

iii. Stages (places) of life: cyclical model

laturity

old age

childhoodsecond childhood

The time concept of the islanders of Eastern 
Middle Sweden
It has been shown that societies and individuals 
differ in their attitudes towards both place and time 
(Tuan, 1974; 1977). Just as movements in space 
can either take place in one direction, towards a 
goal, or be circular, so time can be regarded either 
as directional, towards a goal (with no thought of 
return), circular, or of the nature of a swinging pen
dulum (Fig. 6:2). It may well be that the islanders 
of the Eastern Middle Swedish Stone Age moved 
around in the archipelago in a cyclic manner, and 
since one’s sense of place affects one’s sense of time, 
they could presumably have had a circular percep
tion of time as well. If we imagine that they did 
not think historically, then striving towards goals 
and "development” would not have been part of 
their thinking so much as striving for a state of 
harmony.

6.2.4. Comment

I agree with Tuan that the discourse of planners 
must be enlarged to include questions such as the 
connection between space awareness and the idea 
of future time and of goals. If people lack a sense 
of clearly articulated space, will they have a sense 
of clearly articulated time? Is the sense of space 
disregarded because it is only a mental valuation? 
Our ambition must be to stimulate an awareness 
of these connections.

Fig. 6:2 Perceptions of movement, time and place, after Tuan 
(1977:181). It is suggested here that the islanders of Eastern 
Middle Sweden had developed a cyclic sense of space and time.
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CONCLUSIONS

The present discussion of Stone Age remains from East
ern Middle Sweden has focused on variations in space 
and changes through time. It makes no claim to present 
a full picture of the past reality, but perhaps offers some 
alternatives to previous thinking about the nature of the 
Stone Age in the region. The material was chosen to 
illustrate ideas on the importance of the physical setting 
for the formation of human attitudes and values, phe
nomena which are considered suitable for examination 
in a long-term perspective.

A hidden archipelago landscape
In a region of continuous geographical transformation 
during the Stone Age, the relationship between sites can
not be interpreted without reconstructing the contempo
rary landscape (Chapters 2.2; 4.2; 5.4.1; Figs 5:17a-b). 
Our concern with the relationship between land and 
water allows a hidden cultural landscape to be made vis
ible from c. 9000 BP onwards (Figs 5:33a-c).

This region offers an unusual possibility for elucidat
ing the complete course of colonisation by man from 
the Boreal onwards. The potentials for studying the ear
ly cultural landscape, all of which can be found above 
the present sea level, makes the region exceptional rela
tive to the situation in the southern Baltic, where the 
Early Mesolithic coastal landscape is below the present 
sea level.

Distinctive traits in the distribution of remains have 
been found to coincide with the extent of the archipel
ago in the Stone Age landscape (Chapters 2; 4.1). With
in the archipelago, however, an irregular spatial distri
bution of sites has been observed (Chapters 3; 4.2).

The insufficient homogeneity of archaeological sourc
es implies that archaeologists dealing with latent remains 
must pay attention to problems of comparability and 
attach great importance to moments of explanation [cf. 
Andrén, 1989).The consistency of the sources has been 
considered in order to explain how the evidence was 
formed.

The explanatory part of the present work (Chapter 
5) is more comprehensive than the part aiming at an 
understanding of the minds of prehistoric people (Chap
ter 6). This is not to imply that the latter is of any less 
interest, but is a consequence of the stepwise methodo
logical approach. The next step will focus more on 
people.

A physical model
In order to present a more reliable physical model, inves
tigations were made of:
1. the reliability of the preliminary models of shore dis

placement (Chapter 5.1; Appendix 2);
2. the representativeness of the distribution of known 

Stone Age sites relative to the prehistoric situation 
(Chapter 5.2);

3. the idea of the shore-bound location of sites (Chap
ter 5.1), and

4. the importance of topographical conditions for site 
distribution (Chapter 5.3).
1. The results indicate that the course of shore dis

placement is generally older than hitherto suggested and 
that preliminary reconstructions of the extent of the ar
chipelago at various periods in time should for the time 
being be made with reference to the model proposed by 
Risberg et al. (1991). Some paleogeographical maps have 
been worked out to illustrate the major changes in the 
relation between land and water (Figs 5:33a-c). Par
ticularly the map showing a reconstruction of the re
lationship between land and water in the region around 
9000 BP adds to previous knowledge by picturing the 
outer archipelago landscape, to which the first people 
arrived. It must be remembered, however, that the shore
lines in the northern and southern parts of the mapped 
area are not synchronous. One important future task 
would be to produce synchronous maps.

Mapping of the topographical conditions in the Brå- 
viken subregion (Fig. 3:7) showed that the tops of the 
eskers and hills of Vikbolandet had been situated above 
the sea level of the Baltic from the Mesolithic onwards. 
Preliminary reconstructions of previously disregarded 
land areas enabled remains of human occupation to be 
searched for successfully (Fig. 5:25).

It was concluded that the shore displacement rate 
caused different shore intervals to be exposed to settle
ment at different periods in time. It is suggested that the 
concentrations of sites observed at certain intervals in 
altitude do not reflect the occurrence of more sites on 
the coast at certain periods, but rather variations in the 
course of shore displacement (Chapter 5.4.2).

2. With reference to the subregions distinguished, 
attention was drawn to certain recurrent patterns in the 
distribution of sites with larger amounts of finds at cer
tain intervals of altitude. The hiatus in the distribution



Conclusions 139

of sites described in Kolmården at altitudes between 40- 
35 m a.s.l. was the subject of a supplementary field sur
vey in an attempt to evaluate and modify the explanato
ry models. The pattern of distribution could be supp
lemented with another 71 Stone Age sites in Kolmården 
(Chapter 5.2.1) and 25 in Vikbolandet (Chapter 5.2.2), 
partly of another character. Some patterns have remain
ed, namely the gap in finds and the concentrated occur
rence of Pitted Ware culture sites. The find gap got con
tracted, however, to around 40 m a.s.l. and the distribu
tion of Pitted Ware culture sites came to include more 
sites further east (Chapter 5.2).

3. The idea that the sites were bound to the shore 
receives a certain amount of support from sites investi
gated in the coastal region, but it cannot be established 
as a general principle. Location of sites close to the shore 
has been recorded at different periods, but it is particu
larly conspicuous for the Pitted Ware culture sites (Chap
ter 5.1).

There is support for the occurrence of transgressions 
in the form of recurrent disturbances in the stratigraphy 
of a number of sites around 5500-5000 BP, at altitudes 
around 40-36 m a.s.l. (Table 5:1), and from 4000-3500 
BP, at altitudes just below 30 m a.s.l. (Table 5:2). Some 
current investigations are held up here as a model, being 
clearly aimed at elucidating the question of the sites being 
shore-bound, and having therefore made use of a great 
variety of observations in support of the interpretation 
of sea level rises (Table 5:3; Fig. 5:13). If the occurrence 
of transgressions is accepted, it can also be accepted that 
they may have led to irregularities in the distribution 
pattern. Rises in sea level could have been the reason for 
shore-bound sites being covered or washed away in ex
posed positions. The sites described which had been af
fected by a rise in sea level did not seem to have been 
definitely abandoned, but were also used after this, from 
which it can be suggested that transgressions as such did 
not imply a definite break in usage of the coast (Chap
ter 5.1.2).

4. In order to determine whether the local topo
graphical conditions may have had any decisive influ
ence on the site distribution, a CIS analysis was carried 
out on the Kolmården area to produce an average cross- 
section through the landscape. When the distribution of 
land and soil types at different intervals of altitude was 
calculated in percentages and compared with the distri
bution of sites, no proportionality was found between 
the land area available and the number of sites known 
(Chapter 5.3). It can be concluded, therefore, that oth
er factors were important when choosing the location 
for a settlement and that the distribution of sites reflects 
cultural selection.

In conclusion, the patterns observed by archaeologists 
cannot directly be regarded as reflecting a prehistoric 
system of intentional actions. Instead, factors distorting 
the record, e.g.

• local topographical conditions,
• effects of shore displacement and
• inadequacies in the surveys,

must be considered before interpreting the patterns 
of site distribution.

A textual model
To understand what is recorded, I have attempted an 
empathic assessment of the specific prehistoric situa
tions and by analogy with historical examples of tradi
tions in coastal environments, have tried to arrive at a 
textual model. It was shown from the physical model 
that the region consisted of a changing archipelago in 
which evidence of fishing and sealing is present from 
the Mesolithic as well as from the Neolithic period. In 
general terms, the remains in this coastal region differ 
from those found in the surrounding regions all through 
the Stone Age (Chapter 4.1.2). Elements of flint and 
slate from outside the region to be found in both Meso
lithic and Neolithic contexts imply that the people were 
not isolated but maintained contacts with the surround
ing world. My understanding of the distinctiveness of 
this region implies that the people of the archipelago 
knew about other ways of living but chose a style of 
their own. So far, it can be said that the Stone Age peo
ple in the archipelago of Eastern Middle Sweden had to 
rely on variations in resource availability. As an alterna
tive to seasonal mobility between the coast and inland 
areas, it is suggested here that the seasonal and annual 
variations in resources in the archipelago were overcome 
by flexibility of group action. The physical setting and a 
strong social order of these seal hunting communities 
may be regarded as factors which could prevent rapid 
acculturation (Chapter 6.1).

The aim of this work being to study human respons
es to shore displacement, I have considered the effects 
in different time perspectives. In a long-term perspective 
the landscape transformation can be regarded as having 
affected people’s concepts of the world (Chapter 6.2.3). 
On account of differences in topographical structure, 
the course of landscape transformation had differed be
tween the subregions (Chapter 4.2.1). The emergence 
of new land must have been perceivable to individuals 
at least in flat areas. Continuously expanding land areas 
meant increased opportunities for obtaining food and 
supplies on the land, and this should have affected peo
ple’s concepts of the world and given them an idea of 
prosperity.

It may be assumed that people develop a mental ca
pacity adjusted to complexity if they live in an area where 
the physical environment is continuously varying and 
that their territorial behaviour is the product of a chain 
of choices. Because of the differences in landscape trans
formation, the territorial behaviour of the people at B rå
viken evidently differed from that in Uppland. Shore
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displacement in Kolmården in the Neolithic did not re
sult in any great changes in land and related conditions 
of life, whereas the geographical transformation of Up
pland (Chapter 3.2.2) in the Neolithic meant that the 
fishermen regularly lost their old fishing-grounds and 
had to find new ones. They learned to be prepared for 
continuing changes in the physical environment.

In view of the observations that the outer islanders 
continued with a fishing strategy and did not immedi
ately change to farming, and that people in the margins 
of the archipelago introduced gallery graves but the is
landers did not (Chapters 2; 4.2; 6.1), it may be sug
gested that the people of the subregions at the inner 
margin of the archipelago were more susceptible to new 
ideas than those living further out (Chapter 6.2.2). The 
subregions have different potentials for fishing, sealing, 
hunting, cattle breeding and cultivation, but differences 
in susceptibility to new impulses may also be related to 
social organisation. It is suggested here that the trend in 
subsistence at Bråviken was towards periodic resources, 
which required collective work, while the correspond
ing efforts in the example from Uppland were directed 
towards exploiting a variety of resources on a more indi
vidual or household level. A collective orientation in 
work is regarded as indicating a stronger social order; 
and the stronger the social order, the more difficult it 
must have been to change it.

The possibility was raised that shore displacement 
may periodically have been marked enough to imply that 
people had to make a choice whether to move or not. 
The investigations at Neolithic sites in Uppland described 
here support the idea that people followed the retreat
ing shore, i.e. choose to move (Chapter 3.2.2). The sites 
where the effects of a rise in sea level have been studied 
had not been definitely abandoned but were used again 
after the superimposition of sediment. No indications 
were found that the transgressions were sudden enough 
to imply situations of choice (Chapters 5.1.2; 5.4).

The environmental evidence creates a picture of cy
clic changes, while the settlement data give a stepwise 
but largely static picture of human activities (Chapters 
4.1; 5.1). An example of discontinuity recorded in the 
course of settlement history, is the reduction in indica
tions of cultivation in the early Middle Neolithic (Chap
ters 2.3.2; 4.1.2; 5.4.2). An alternative interpretation to 
a return to the coast might be that people lived by the 
coast all the time and made temporary use of the inland 
area in the Early Neolithic, an activity which was re
duced in scope in the Middle Neolithic.

It is useful to scrutinize the sources at different spa
tial levels in order to ascertain that what is recorded at 
the site level is a range of site-specific events, while more 
general historical outlines must be looked for at a larger 
spatial level (Table 1:1; Fig. 1:11; 6.2.2). Archaeologists 
have tried to write a general history from a particular 
record of repetitive everyday happenings, but it is also

useful to examine the sources on different time scales to 
consider where to seek for reflections of individual choic
es and where there may be reflections of a group men
tality (Chapter 6.2.3).

The present stepwise methodological approach dis
tinguishing between a physical and a textual model 
(Chapter 1.4) has proved useful, but the hypothetical- 
deductive approach is more difficult to justify, since the 
possibilities of testing are limited. It is good to start from 
models of how it all came about, as a basis for discover
ing variations in the structure of the data and results, 
and interpretations can be judged by the logical rela
tionships between theory and data.

It is likely that the structural effects of the physio
graphy of the landscape and its transformation may have 
promoted certain ways of life. The reason why there 
might be similarities in the settlement pattern within a 
region is because the people made their choices against 
the same cultural background, while the reason why 
there might be differences is because some groups chose 
to organize their activities on an individual basis and some 
on a collective basis. These differences in strategy can be 
regarded as contributing to flexibility in finding solu
tions to problems.

Principles to be observed in interdisciplinary work
The present interdisciplinary work (Appendix 2) served 
to expose the difficulties involved in comparing dates 
obtained in different contexts and calls for a means of 
presenting dates on a comparable time-scale. One pre
condition for successful interdisciplinary cooperation is 
a consciousness of the parties concerned and their ideas 
of each other’s theoretical and methodological possibil
ities and difficulties. The interdisciplinary work (Appen
dix 2) included a joint formulation of the problem and a 
joint interpretation of the results, while each discipline 
worked according to its own principles and methods 
when the work was under way. In excavation situations, 
archaeologists have often taken the lead and disciplines 
such as geology, osteology and botany have been engaged 
as “auxiliaries", their exponents contributed lists of de
termination of species, but they have rarely been involved 
in the formulation of the problems and interpretation 
of results. If one discipline dominates, the full potentials 
of the others are not exploited. Joint formulation of prob
lems and interpretation of results nevertheless increases 
the possibility of perceiving new connections. It requires 
also greater stringency on the part of all the researchers 
involved.

It was assumed at the outset that there was a differ
ence between working with the natural sciences and with 
the humanities (Chapter 1.4), but it soon became ap
parent from the comparison of the dates (Appendix 2) 
that data from the natural sciences are no more easily 
measurable than archaeological data. In both disciplines
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the consistency of the sources has to be considered and 
interpretations have to be made. In the light of this ex
perience the above attitude should be modified some
what.

There has naturally been a strong influence from the 
natural sciences on matters on shore displacement, and 
the principles of the contributing science, even though 
scholars within this science are not always agreed on 
them, have readily been accepted as “facts” within ar
chaeology. Thus it can still be maintained that we can 
borrow and apply ideas and methods from other disci
plines so long as we put them into practice in a critical 
way (Chapter 1.3). The application of CIS to site loca
tion studies is another example of this (Chapter 5.3), as 
this method was developed by geographers to answer 
somewhat different questions and has to be adapted to 
meet archaeological needs.

A change of attitude towards the search for site 
variation
One of the motives behind this work was to study ele
ments of significance in the evidence concerning dwell
ing sites (Chapter 1.1). It has become increasingly clear 
that prehistoric people did not spread their belongings 
randomly over the landscape, and it is argued here that 
the remains indicate places of past actiińties and the dis
tribution of the sites reflects the organisation of activi
ties and society. Archaeological research during recent 
times has often aimed at describing the relationship be
tween man and his environment, i.e. a higher spatial lev
el than the individual site. Evidence from different kinds 
of sites can help to device models for the differentiated 
use of the landscape, which often cover extensive areas. 
It has become increasingly clear that the areas in which 
hunter-gatherers are active are not easily delimitable, in 
spite of the fact that hunter-gatherer sites are regarded 
as delimitable units for the purposes of cultural heritage 
management. This attitude and the handling of sites af
fects archaeological work at all levels. A change in the use 
of the concept site could be proposed. To make it possible 
to detect the complexity of prehistoric land use (Chap
ters 1.5; 5.2), it is suggested here that all occurrences 
should be recorded without a separation into dwelling 
site or find site as has been done in the RAM. A Swedish 
analogue to the more neutral English concept “site" could 
be Stone Age site (Sw= stenålderslokal).

The sites are described above as differing in size and 
content. The sites on the northern side of Bråviken are 
often large and of varied content, while the contempo
rary sites on the southern side are more limited. It has 
been suggested that they reflect different aspects of the 
same settlement pattern. If we wish to understand the 
complexity of prehistoric land use, small sites with only 
few artefacts are just as important as large ones that are 
rich in finds.

From the way Stone Age sites have been handled in 
connection with the ploughing after felling of forests or 
the exploitation of gravel resources and/or road con
struction (i.a. at Kolmården and Vikbolandet), one may 
note that less visible remains attract less attention and re
ceive less protection. In my opinion, the informative 
qualities of all prehistoric remains should be investigat
ed. The anonymity of sites before excavation is problem
atic. To throw some light upon individual sites, they are 
designated by their actual names in the presentation 
above. The anonymity of the cultural environment has 
also been noticed by T. Zachrisson (1994), who states 
that prehistoric remains become meaningless if nothing 
is said about them. The cultural heritage authorities 
should increase people’s consciousness of the threat 
posed by the anonymity of prehistoric remains to any 
attempts to counteract their destruction.

I started out here partly from a picture of Pitted Ware 
culture site agglomerations on the northern shore of 
Bråviken and asked what produced these agglomerations 
(Chapter 3). A special field survey in the surroundings 
enabled the distribution pattern of roughly contempo
rary Pitted Ware culture sites to be strengthened and 
supplemented, and the results lead me to believe, that 
the sites reflect the way in which the society organised 
itself. Sites with other types of artefacts and an unclear 
relation were found in connected land areas (Chapter 
5.2; Fig 5:17a-b).

The site survey carried out so far is not comprehen
sive and do not capture the full extent of settlement 
variability. Rare types of sites and remains with low vis
ibility are easily overlooked, and since the present sam
ples were collected with a particular goal in mind, they 
are not as useful as full-coverage data for analyses that 
extend beyond the original goals.

Dwelling sites serve as important sources of infor
mation about ways of life in prehistory. It has not been 
the intention here to make a case against sampling but 
to indicate its limitations. No attempt was made to col
lect a complete set of site evidence, nor would this be 
possible. It is important, however, to define what is sig
nificant about the evidence. With our interest in the re
lationship between man and environment, the complex
ity of land use is important, and significant evidence 
should include all kinds of remains. It is not sufficient to 
include only the sites that are rich in finds. It should 
nevertheless be admitted that cultural heritage manage
ment, and all other work within the discipline of archae
ology, would be more practicable if full-coverage survey 
data were available.
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APPENDIX 1

Table 1. Stone Age sites in Kolmården according to the Register of Ancient Monuments (RAM)

Parish RAM Name of site
no

Altitude 
m a.s.l.

Characteristic
artefacts

References *) Characterised 
in RAM

Locality

Kvillinge 36 Åby 26-30 PWC pottery E/T 1932a:20 dw.site steep coast
Kvillinge 37 Fredriksdal 27-31 PWC pottery TE 1936:29;

20365
dw.site steep coast

Kvillinge 42 Annedalstorp 80 stone axe RAM stray find steep coast
Kvillinge 71 Hult 38-45 various axes TE 1936:5;

8769,9170,9374,
9396,17332

dw.site steep coast

Kvillinge 82 Norrviken 27-32 PWC pottery EAT 1932a:ll dw.site steep coast
Kvillinge 92 Eksol 27-28 PWC pottery, quartz TE 1936:31; 

20365,20574
dw.site steep coast

Kvillinge 94 35 stone axe RAM find site steep coast
Kvillinge 95 30 fragm.stone axe RAM find site steep coast
Kvillinge 98 55 pottery RAM find site steep coast
Kvillinge 100 30 pottery RAM find site steep coast
Kvillinge 111 35 thin-butted greenstoneaxe 

fragm.shaft-hole axe
RAM find site steep coast

Kvillinge 112 35 Lihult axe? RAM find site steep coast
Kvillinge 113 90 fragm.pecked axe RAM find site steep coast
Kvillinge 114 15 slate points RAM find site steep coast
Kvillinge 117 Haga/Nylund, Åby 27 PWC pottery E/T 1932a:24 find site steep coast
Kvillinge 118 Haga/Nylund, Åby 27 PWC pottery E/T 1932a:24 find site steep coast
Kvillinge 134 50 quartz AÅ 1994 find site steep coast

Krokek 18 Majstorp 40-55 quartz,pecked axes, 
greenstone axes

TE 1936:22;EO 1993 
19107,20365,20573

dw.site steep coast

Krokek 19 Andersbo 55-60 quartz,pecked axes TE 1936:23 dw.site steep coast
Krokek 21 35 axe, flint, quartz RAM find site steep coast
Krokek 22 25 pecked axe RAM find site steep coast
Krokek 23 Fagervik 23-33 PWC pottery,hammerstones, 

pecked axes, chisels, 
flint,slate,quartz, 
double-edged battle axe, 
thin-butted flint axe, 
greenstone axes

TE 1932a:12;AB1938 
18692,21049,21526

dw.site steep coast

Krokek 27 Skogslund/Svintuna 27-30 PWC pottery,quartz E/T 1932a:3; 
18693,18748,19071

dw.site steep coast

Krokek 33 Timmergata 27-30 PWC pottery,flint E/T 1932a:9; 
18693,19071

dw.site steep coast

Krokek 42 20 double-edged battleaxe RAM find site steep coast
Krokek 43 0-5 “flint-axe” RAM find site steep coast
Krokek 55 65 greenstone axe RAM find site inner archipelago
Krokek 60 55 axe RAM find site steep coast
Krokek 61 45 stoneaxes RAM find site steep coast
Krokek 63 70 fragm.shaft-hole axe RAM find site inland
Krokek 70 50 stone axe RAM find site steep coast
Krokek 74 25 greenstone axe RAM find site steep coast
Krokek 75 80 thin-butted greenstoneaxe RAM find site inland
Krokek 76 65 greenstone axe RAM find site inner archipelago
Krokek 77 40 pecked axe RAM find site steep coast
Krokek 78 45 pecked axe RAM find site steep coast
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Parish RAM Name of site
no

Altitude 
m a.5.1.

Characteristic
artefacts

References *) Characterised 
in RAM

Locality

Krokek 79 70 pecked axe RAM find site steep coast
Krokek 80 25 axe RAM find site steep coast
Krokek 81 Arvidsberg 40-45 quartz,pecked axes RAM dw.site steep coast
Krokek 85 Gullvagnen 80 quartz MJ/CL dnr3985/1992 dw.site inland
Krokek 87 Svintuna 25 PWC pottery ML 1993 dw.site steep coast
Krokek 88 Kopparbo 50 quartz AÅ 1994 find site steep coast
Krokek 89 Örstad 75 quartz AÅ 1994 find site inner archipelago

Kvarsebo 11 Granliden 25-31 PWC pottery, flintscraper, 
quartz, greenstone

TE 1936:48;AÅ 1994 
20365

dw.site steep coast

Kvarsebo 12 Björkliden 25-29 PWC pottery,pecked axe, 
quartz, greenstone, flint

TE 1936:41
20365

dw.site steep coast

Kvarsebo 13 Säter IV 23-30 PWC pottery, 
greenstone axe

BN 1927:248;
TE 1936:37;
LE/KGS 1972:nr 6; 
20384

dw.site steep coast

Kvarsebo 14 Skvättan 35 PWC pottery,flint, 
quartz, greenstone

TE 1936:34;AÅ 1994 
20365

dw.site steep coast

Kvarsebo 15 Stormbäcken 28-30 PWC pottery E/T 1932b:6-12;
19962

dw.site steep coast

Kvarsebo 16 Osterhagen 24-30 PWC pottery,slate, 
quartz, flint

E/T 1932b:16;AÅ1994 
19962,26139

dw.site steep coast

Kvarsebo 17 Åbacken barnkoloni 25-28 PWC pottery,pecked axes, 
quartz, hammerstone

E/T 1932b:27
19962

dw.site steep coast

Kvarsebo 19 60 pecked axe RAM find site inner archipelago
Kvarsebo 22 90 shaft-hole axe? RAM stray find inland
Kvarsebo 27 50 stone axes RAM find site outer archipelago
Kvarsebo 28 25 stone axe RAM find site steep coast
Kvarsebo 29 Åbacken-Östanå 33-35,40-45 quartz,greenstone axes E/T 1932b:28,36;

TE 1936:25; 19962
dw.site steep coast

Kvarsebo 30 Knektbråten 55 greenstone axes RAM; AÅ 1994 find site inner archipelago
Kvarsebo 31 Ekeborg 29-31 PWC pottery,quartz,flint E/T 1932b: 14;

AÅ 1994; 19962
dw.site steep coast

Kvarsebo 33 Hultstugan 27-30 PWC pottery E/T 1932b:12; 
17487,19962

dw.site outer archipelago

Kvarsebo 34 50 fragm.greenstone axe RAM find site inner archipelago
Kvarsebo 35 Bubbekulla 40 pecked axe TE 1936:23,20365 find site steep coast
Kvarsebo 36 Bubbekulla 45 pecked axe RAM find site steep coast
Kvarsebo 37 Djup vik 25-30 PWC pottery, pecked axe, 

slate chisel, quartz
E/T 1932b:24;
19962

dw.site steep coast

Kvarsebo 42 45 fragm.pecked axe RAM find site inner archipelago
Kvarsebo 43 50 stone axe RAM find site inner archipelago
Kvarsebo 44 Hartorp 55 fragm.greenstone axe RAM; AÅ 1994 find site inner archipelago
Kvarsebo 45 Hartorp 50 pecked axe RAM find site inner archipelago
Kvarsebo 46 50 stone axe RAM find site inner archipelago
Kvarsebo 48 Sjöholm 25-30 PWC pottery PO 1981:90;

AÅ 1994
dw.site steep coast

Kvarsebo 49 Pinnkärr 50 pecked axe RAM find site inner archipelago
Kvarsebo 52 40 stone axe RAM stray find inner archipelago
Kvarsebo 53 45 stone axe RAM find site inner archipelago
Kvarsebo 56 Säter 15 pottery RAM find site steep coast
Kvarsebo 57 Bubbekulla 45 stone axe RAM find site steep coast
Kvarsebo 60 90 axe RAM find site inland
Kvarsebo 62 0-5 greenstone axe RAM find site steep coast
Kvarsebo 63 35 stone axe RAM find site steep coast
Kvarsebo 66 Hultstugan/

Karlslund
25-30 PWC pottery,pecked axes RAM dw.site outer archipelago

Kvarsebo 67 Stormbäcken 25-30 PWC pottery RAM dw.site steep coast
Kvarsebo 68 Stormbäcken 25-30 PWC pottery RAM; AÅ 1994 dw.site steep coast
Kvarsebo 69 Säter 27-30 PWC pottery TE 1936:40;

LE/KGS 1972:nrl3; 
20384,21216

dw.site steep coast

Kvarsebo 70 Säter III 25-34 PWC pottery MPM dnr 5815/59; 
LE/KGS 1972:nrl 1

dw.site steep coast
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Parish RAM Name of site
no

Altitude 
m a.s.l.

Characteristic
artefacts

References *) Characterised 
in RAM

Locality

Kvarsebo 73 60 stone axe, flint blade RAM stray find inner archipelago
Kvarsebo 75 Säter II 27-29 PWC pottery,pecked axes, BN 1927:248; dw.site steep coast

thin-butted greenstoneaxe LE/KGS 1972:nr3;
20384

Kvarsebo 78 Säter 40 cooking pit RAM find site steep coast
Kvarsebo 80 20 stone axes,whetstone RAM find site steep coast
Kvarsebo 81 PWC pottery RAM stray find
Kvarsebo 82 5 pecked axe RAM find site steep coast
Kvarsebo 84 Säter 35 pottery LE/KGS 1972:nr7 find site steep coast
Kvarsebo 85 Säter/Rasktäppan 20-35 high phosphate content, LE/KGS 1972;RAM dw.site steep coast

charcoal-rich sand
Kvarsebo 86 Stormbäcken 35 quartz A Å 1994 dw.site steep coast
Kvarsebo 87 Stormbäcken 40 quartz AÅ 1994 find site steep coast
Kvarsebo 88 Sjöholm övre 35 quartz/pottery AÅ 1994 dw.site steep coast
Kvarsebo 89 Överängskärret 45 quartz AÅ 1994 dw.site steep coast
Kvarsebo 90 Björkliden övre 35 quartz AÅ 1994 dw.site steep coast
Kvarsebo 91 Björkliden övre 45-50 quartz AÅ 1994 dw.site steep coast
Kvarsebo 92 Dammtorp 60 quartz AÅ 1994 dw.site inner archipelago
Kvarsebo 93 Dammossen 50-55 quartz AÅ 1994 dw.site steep coast
Kvarsebo 94 Björkholmsmosse 55 quartz AÅ 1994 dw.site inner archipelago
Kvarsebo 95 B j örkholmsmosse 55 quartz AÅ 1994 find site inner archipelago
Kvarsebo 96 Bj örkholmsmosse 55 quartz AÅ 1994 find site inner archipelago
Kvarsebo 97 Björkholmsmosse 50 quartz A Å 1994 find site inner archipelago
Kvarsebo 98 Bj örkholmsmosse 55 greenstone AÅ 1994 find site inner archipelago
Kvarsebo 99 Dammossen 55 quartz AÅ 1994 dw.site inner archipelago
Kvarsebo 100 Österhagen övre 50-55 quartz AÅ 1994 dw.site steep coast
Kvarsebo 101 Ekeborg 35-40 quartz AÅ 1994 dw.site steep coast
Kvarsebo 102 Ekeborg 30 quartz AÅ 1994 find site steep coast
Kvarsebo 103 Ekeborg 30 PWC pottery AÅ 1994 dw.site steep coast
Kvarsebo 104 Ekeborg 35 PWC pottery A Å 1994 dw.site steep coast
Kvarsebo 105 Stormbäcken 30 PWC pottery A Å 1994 dw.site steep coast
Kvarsebo 106 Bj örkholmsmosse 50-60 quartz AÅ 1994 dw.site inner archipelago
Kvarsebo 107 Östankärr 50 quartz AÅ 1994 find site inner archipelago
Kvarsebo 108 Blackglomossen 75 quartz A Å 1994 dw.site outer archipelago?
Kvarsebo 109 Blackglomossen 70 quartz AÅ 1994 find site outer archipelago?
Kvarsebo 110 Blackglomossen 70 quartz AÅ 1994 find site outer archipelago?
Kvarsebo 111 Nävsjömossen 70-75 quartz AÅ 1994 dw.site outer archipelago?
Kvarsebo 112 Nävsjömossen 70 quartz AÅ 1994 find site outer archipelago?
Kvarsebo 113 Nävsjömossen 70-75 quartz AÅ 1994 dw.site outer archipelago?
Kvarsebo 114 Nävsjömossen 70-75 quartz AÅ 1994 dw.site outer archipelago?
Kvarsebo 115 75 quartz A Å 1994 find site outer archipelago?
Kvarsebo 116 Kullakärr 70-75 quartz A Å 1994 dw.site outer archipelago?
Kvarsebo 117 Nävsjömossen 70 quartz AÅ 1994 dw.site outer archipelago?
Kvarsebo 118 Nävsjömossen 70 quartz AÅ 1994 find site outer archipelago?
Kvarsebo 119 60 quartz A Å 1994 find site inner archipelago
Kvarsebo 120 Kvarnkärret 65 quartz AÅ 1994 find site inner archipelago
Kvarsebo 121 Rosandersstugan 60 quartz AÅ 1994 dw.site inner archipelago
Kvarsebo 122 60 quartz AÅ 1994 find site steep coast
Kvarsebo 123 35 quartz A Å 1994 find site steep coast
Kvarsebo 124 Björkholmen 50 quartz AÅ 1994 dw.site inner archipelago
Kvarsebo 125 Pinnkärr 50 quartz AÅ 1994 dw.site inner archipelago
Kvarsebo 126 50 quartz AÅ 1994 find site inner archipelago
Kvarsebo 127 50 quartz AÅ 1994 find site inner archipelago
Kvarsebo 128 Eriksdal 55-60 quartz AÅ 1994 dw.site inner archipelago
Kvarsebo 129 Lundsgärdet 55 quartz AÅ 1994 dw.site inner archipelago
Kvarsebo 130 Kvarseboravinen 25-30 quartz AÅ 1994 dw.site steep coast
Kvarsebo 131 Knektbråten 55 quartz AÅ 1994 dw.site inner archipelago

Tunaberg 30 Nygran/Pinneström 25-30 PWC pottery RAM; AÅ 1994 dw.site steep coast
Tunaberg 69 Skarastugan 25-30 PWC pottery,pecked axes, EH dnr 1562/23; dw.site outer archipelago

hammerstones, slate, sinker, 1937/24; GM 1975:8;
thin-butted greenstoneaxe, GM 1975:8; 17545,
bipolar flint core 18734,19516

Tunaberg 105 Lilla Skara 25-30 PWC pottery GM 1975:8 dw.site outer archipelago
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Parish RAM Name of site Altitude Characteristic References *) Characterised Locality
no m a.s.l. artefacts in RAM

Tunaberg 106 Grytberga 25-30 PWC pottery,pecked axes, RAM; IS dnr4017/39 dw.site outer archipelago
quartz,flint A Å 1994

Tunaberg 112 stone axes RAM find site outer archipelago
Tunaberg 137 Nävekvarns idr.p 21 PWC pottery IS dnr 4408a/61; 

26743
find site outer archipelago

Tunaberg 138 Vibberholmen 25 PWC pottery IS dnr 4408b/61; 
26743

find site steep coast

Tunaberg 164 45 stone axes RAM find site outer archipelago
Tunaberg 174 20 shaft-hole axe RAM find site outer archipelago
Tunaberg 264 45 stone axes RAM find site outer archipelago
Tunaberg 268 Bråten 15 bronze ax RAM; 17311 find site outer archipelago

greenstone chisel 
slate axe

Tunaberg 269 Strömshult 35 grounded stone axes RAM find site outer archipelago
Tunaberg 302 35 stone axes RAM find site outer archipelago
Tunaberg 303 5 stone axes RAM find site outer archipelago
Tunaberg 318 25 pecked axe RAM find site outer archipelago
Tunaberg 319 10 stone axe RAM find site outer archipelago
Tunaberg 327 50 stone axe RAM find site outer archipelago
Tunaberg 364 Koviken 24, 30-35 PWC pottery, quartz CL dnr 4695/1991 dw.site outer archipelago
Tunaberg 376 45 quartz AÅ 1994 find site outer archipelago
Tunaberg 377 Skräddarstugan 45-50 quartz A Å 1994 dw.site outer archipelago
Tunaberg 378 Tomta 25 pottery, flint blade A Å 1994 find site outer archipelago
Tunaberg 379 Uttervik 25-30 PWC pottery AÅ 1994 dw.site outer archipelago
Tunaberg 380 Rävstugan 30-35 quartz AÅ 1994 dw.site outer archipelago
Tunaberg 381 Rapphönsvägen 20 quartz A Å 1994 find site outer archipelago
Tunaberg 382 Rapphönsvägen 25 PWC pottery A Å 1994 dw.site outer archipelago
Tunaberg 383 Galtviksberget 25 PWC pottery AÅ 1994 dw.site outer archipelago
Tunaberg 384 Gullängsberget 20 flint AÅ 1994 find site outer archipelago
Tunaberg 385 Gullängsberget 30 pottery AÅ 1994 find site outer archipelago
Tunaberg 386 Bråten 30 PWC pottery AÄ 1994 dw.site outer archipelago
Tunaberg 387 Hult 30 PWC pottery AÅ 1994 dw.site outer archipelago
Tunaberg 388 35 quartz AÅ 1994 find site outer archipelago
Tunaberg 389 Lilla Skara västra 25 PWC pottery A Å 1994 dw.site outer archipelago
Tunaberg 390 Skarasjön 30-35 quartz AÅ 1994 dw.site outer archipelago
Tunaberg 391 35 axe and quartz A Å 1994 find site outer archipelago
Tunaberg 392 45 axe and quartz A Å 1994 find site outer archipelago
Tunaberg 393 45 quartz AÅ 1994 find site outer archipelago
Tunaberg 394 Tidkehyttan 45 quartz AÅ 1994 dw.site outer archipelago
Tunaberg 395 Pryssvik 35-40 quartz AÅ 1994 dw.site outer archipelago
Tunaberg 396 Stenstugan 50 flint AÅ 1994 find site outer archipelago
Tunaberg 397 Pinneström 35 quartz AÅ 1994 find site steep coast
Tunaberg 398 Pinneström 35 quartz AÄ 1994 dw.site steep coast
Tunaberg 399 Pinneström 45 quartz AÅ 1994 find site steep coast
Tunaberg 400 Pinneström 40 polishing stone A Å 1994 find site steep coast

*) Abbreviations for reference to the reference list: 
AB = A Bagge
LE/KGS = L Eriksson & K-G Selinge 
TE = T Engström 
EH = E Hermelin
MJ/CL = M Jakobsson & C Lindgren 
CL = C Lindgren 
ML = M Larsson 
MPM = M P Maimer

GM = G Magnusson
BN = B Nerman
EO = E Olsson
PO = P-E Ornell
EAT = Engström & Thomasson
IS = I Schnell
AÅ 1994 = reported in the special survey initiated by 
this thesis (cf. Chapter 5.2). The finds can be found at 
SHM as: dnr 423-3792-1994 (Kvarsebo) and 
dnr 423-3788-1994 (Tunaberg).
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Table 2. Distribution of the known Stone Age dwelling sites in Kolmärden by altitude.
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Table 3. The knoum find sites of occasional Stone Age artefacts in Kolmården. The finds have been related to the 5 m altitude 
nearest below. According to the Register of Ancient Monuments (RAM) 1991.

m a.s.l. Kvillinge Krokek Kvarsebo Tunaberg Total

95

90 I I II
85

80 I I
75

70 II II
65 II II
60 I I
55 I I II mi

50 I inni 1 mum

45 II mi II mum

40 I o I mi

35 III I ii II mum

30 II ii

25 II III i II mum

20 I i II mi

15 I i I m

10 I i
5 i I n
0 I i n

Total 10 16 23 13 62
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Table 4. Pottery styles recorded at each PWC site in Kolmården.

Parish RAM
no

Site m a.s.l. Pottery-character
Fl Fil Fill FIV FV

References *) Remarks

Kvillinge 36 Åby 26-30 (x) X X E/T 1932a:20
Kvillinge 37 Fredriksdal 27-31 X X TE 1936:29
Kvillinge 82 Norrviken 27-32 X E/T 1932a: 11
Kvillinge 92 Eksol 27-28 (X) X (x) TE 1936:31
Kvillinge 117/118 Haga/Nylund,Åby 27 (X) X E/T 1932a:24

Krokek 23 Fagervik 23-33 X X X X X TE 1932a:12; AB 1938 wave-washed
Krokek 27 Skogslund/Svintuna 27-30 X E/T 1932a:3
Krokek 33 Timmergata 27-30 X E/T 1932a:9
Krokek 87 Svintuna 25 X ML dnr 143/93; ML 1995

Kvarsebo 11 Granliden 25-31 (X) (X) X TE 1936:48
Kvarsebo 12 Björkliden 25-29 X X TE 1936:41
Kvarsebo 13 Säter IV 25-30 X X X TE 1936:37
Kvarsebo 14 Skvättan 35 X TE 1936:34
Kvarsebo 15 Stormbäcken 28-29 X E/T 1932b:6
Kvarsebo 16 Osterhagen 24-30 X E/T 1932b:16 wave-washed
Kvarsebo 17 Åbacken 25-28 (X) X E/T 1932:27
Kvarsebo 31 Ekeborg 29-31 X? E/T 1932b: 14
Kvarsebo 33 Hultstugan 27-29 X E/T 1932b:12
Kvarsebo 37 Djup vik 25-30 X X E/T 1932b:23
Kvarsebo 48 Sjöholm 25-30 X X X PO 1979:86,90; AÅ 1994
Kvarsebo 66 Hultstugan/Karlslund 25-30 PO 1979
Kvarsebo 67 Stormbäcken 25-30 PO 1979
Kvarsebo 68 Stormbäcken 25-30 PO 1979
Kvarsebo 69 Säter 27-29 X X TE 1936:40
Kvarsebo 70 Säter III 25- X MPM dnr 5815/59
Kvarsebo 75 Säter II 27 X OA 1906b; BN 1927:248 wave-washed
Kvarsebo 83 Säter 18 BA HT 1947; 2537/72
Kvarsebo 85 Säter/Rasktäppan 20-35 PO 1979; Raä rapp 72B3
Kvarsebo 88 Sjöholm övre 35 7 AÅ 1994
Kvarsebo 103 Ekeborg 30 X AÅ 1994
Kvarseb 104 Ekeborg 35 X AÅ 1994
Kvarsebo 105 Stormbäcken 30 X AÅ 1994

Tunaberg 30 Pinneström 25-30 X X X AÅ 1994
Tunaberg 69 Skarastugan 25-30 X X EH 1924
Tunaberg 105 Lilla Skara 20-30 X EH 1924; AÅ 1994
Tunaberg 106 Grytberga 25-30 X X IS dnr 4017/1939
Tunaberg 137 Nävekvarns idr.pl 21 X IS dnr 4408a/61
Tunaberg 138 Vibberholmen 25-30 X IS dnr 4408b/61
Tunaberg 364 Koviken 24-34 X X CL dnr 4695/91
Tunaberg 379 Uttervik 25-30 X AÅ 1994
Tunaberg 382 Rapphönsvägen 25 X AÅ 1994
Tunaberg 383 Galtviksberget 25 X AÅ 1994
Tunaberg 385 Gullängsberget 30 X AÅ 1994
Tunaberg 386 Bråten 30 ? AÅ 1994
Tunaberg 387 Hult 30 X AÅ 1994
Tunaberg 389 Lilla Skara västra 25 X AÅ 1994

*) Abbreviations for reference to the reference list: 
OA = O Almgren 
AB = A Bagge 
TE = T Engström 
EH = E Hermelin 
ML = M Larsson 
CL = C Lindgren 
MPM = M P Malmer

BN = B Nerman 
PO = P-E Orneli 
IS = I Schnell 
HT = H Thålin
E/T = Engström & Thomasson
AÅ 1994 = reported in the special survey initiated by this 
thesis (cf. Chapter 5.2).
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Table 5. Stone Age sites in Vikbolandet according to the Register of Andcient Monuments (RAM).

Parish RAM
no

Site Altitude 
m a.s.l.

Dominating
artefacts

References *) Characterised 
in RAM

Location

Häradshammar 393 5 axe RAM find site
Häradshammar 442 Skötsätter 25 PWC pottery AÅ 1994 dw.site outer archipelago
Häradshammar 443 Myrby 25 PWC pottery AÅ 1994 dw.site outer archipelago
Häradshammar 445 Högby 25 quartz AÅ 1994 dw.site outer archipelago
Häradshammar 447 Moängen 30 PWC pottery AÅ 1994 dw.site outer archipelago
Häradshammar 448 Moängen södra 30 greenstone core AÅ 1994 find site outer archipelago
Häradshammar 449 Äspedal 25 quartz AÅ 1994 find site outer archipelago
Häradshammar 450 Dalen 25 burnt clay A Å 1994 find site outer archipelago

Kuddby 189 Gnestavik 20-35 PWC pottery TE 1941;SHM 22714 dw.site steep coast
Kuddby 213 Åkerby 25 axe RAM find site
Kuddby 338 25 quartz RAM find site

Å 47 Ring 20-30 PWC pottery TA 1916;SHM 15530 dw.site steep coast
Å 85 Linneberga 30 greenstone, flint AÅ 1994 find site inner archipelago
Å 86 Björksätter 40 quartz AÅ 1994 dw.site outer archipelago
Å 87 Eriksberg östra 40 polishing stone A Å 1994 find site outer archipelago
Å 89 Häradslöt 50 quartz AÅ 1994 dw.site outer archipelago
Å 90 Säter viken 35 quartz AÅ 1994 dw.site steep coast
Å 91 Knivsätter 50 quartz A Å 1994 find site steep coast
Å 92 Harsby 35 various AÅ 1994 dw.site inner archipelago
Å 93 Harsby gamla tomt 25 shaft-hole axe AÅ 1994 find site inner archipelago
Å 94 Sötkällebacken 40 quartz AÅ 1994 find site steep coast

Ostra Husby 203b Skälv 35-40 Vrå pottery BS 1910;SHM 13825 dw.site inner archipelago
Ostra Husby 295 20 shaft-hole axes RAM find site
Ostra Husby 390 10 axe RAM find site
Ostra Husby 391 15 flint point RAM find site
Ostra Husby 393 20 boat axes RAM find site

Ostra Ny 139 Merum 25 PWC pottery AÅ 1994 dw.site steep coast
Ostra Ny 140 Smedstorp 40 quartz AÅ 1994 dw.site outer archipelago
Östra Ny 141 Kålldalen 30 PWC pottery AÅ 1994 dw.site steep coast
Ostra Ny 142 Dalstäppan 45 quartz AÅ 1994 dw.site outer archipelago
Ostra Ny 143 Kopparslagargärdet 25 quartz AÅ 1994 dw.site inner archipelago
Ostra Ny 144 Södermem 30 axe AÅ 1994 find site inner archipelago
Ostra Ny 145 Österskam 30 quartz AÅ 1994 dw.site inner archipelago
Ostra Ny 146 Bryggartorpet 35 quartz AÅ 1994 dw.site outer archipelago
Ostra Ny 147 Eriksberg västra 40 pecked axe AÅ 1994 find site outer archipelago

*) Abbreviations for reference to the reference list:
TE = T Engström 
TA = T Arne 
BS = B Schnittger
AÅ 1994 = reported in the special survey initiated by 
this thesis [cf. Chapter 5.2). The finds can be found at 
SHM as: dnr 423-3793-1994 (Häradshammar), 
dnr 423-3795-1994 (Å) and dnr 423-3797-1994 
(Östra Ny).
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Table 6. Pottery styles recorded at each PWC site in Vikbolandet

Parish RAM no Site m a.s.l Pottery-character
Fl Fil FIM FIV FV

References *) Remarks

Häradshammar 442 Skötsätter 25 X AÅ 1994
Häradshammar 443 Myrby 25 X AÅ 1994
Häradshammar 447 Moängen 30 X X AÅ 1994

Kuddby 189 Gnestavik 20-35 X X TE 1941 SHM inv nr 22714

Å 47 Ring 20-30 X X TA 1916 SHM inv nr 13330

Östra Ny 139 Merum 25-30 X AÅ 1994
Östra Ny 141 Kålldalen 30 X AÅ 1994

*) Abbreviations for rejerene to the reference list:
TE = T Engström 
TA = T Arne
AÅ 1994 = reported in the special survey initiated by 
this thesis [cf. Chapter 5.2).
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On the Applicability of the 14C Method 
to Interdisciplinary Studies on Shore Displacement 

and Settlement Location

Abstract

This paper presents an interdisciplinary study from Södertörn in Eastern 
Svealand, Sweden, where geological and archaeological datings were carried out 
independently for later comparison. In both cases the radiocarbon method was 
used. 42 Stone Age dates from recently excavated Stone Age settlement sites 
in the Södertörn peninsula, south of Stockholm, Sweden, are compared with 
the current shore displacement models for the region based on biostratigraphically 
investigated and radiocarbon-dated lake sediments and peat. The altitudes and 
dates of the archaeological features do not fully agree with the models. This 
discrepancy is examined by considering the difficulties involved in comparing 
dates from different materials and contexts. All Stone Age dates from Södertörn 
hitherto published are included. Contaminating effects of samples of varying 
origin and contexts are discussed. A means for presenting dates on a comparable 
time-scale is a necessity for interdisciplinary studies on shore displacement and 
settlement location.

Introduction

Scientific investigations into the physical phenomenon of moving shorelines 
started in Sweden in the early 18th century, when water diminution theories 
were presented by scientists such as Urban Hiärne, Emanuel Swedenborg, 
Anders Celsius and Carl von Linné (for a review, see Högbom, 1920). Later, 
sea level changes were alternatively explained by theories of land upheaval. 
At the end of the 19th century Gerard De Geer correlated knowledge about 
shore displacement with the distribution of Stone Age artefacts and suggested
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that there was a relative chronological correspondence between shore levels 
and Stone Age finds (De Geer, 1896).

At the beginning of the 20th century the course of shore displacement 
was looked upon as a steady regression from the deglaciation to the present 
day (Granlund, 1928). Since then various diagrams and models have been 
presented and the general opinion today is that the post-glacial climatic 
optimum and the subsequent eustatic sea level rise are recorded as a trans
gressive phase in the coastal areas of the Baltic proper, i.e. at least up to 
the Stockholm area (see discussion in Munthe, 1940) and in southeastern 
Finland (Eronen, 1974; Hyvärinen, 1982 and 1984; Glückert, 1991) (Fig. la 
and 2). This statement is not without objections, however. Research carried 
out both north and south of Stockholm, has revealed contradictory infor
mation. Asklund (1935) published a shore displacement model for the county 
of Gästrikland which showed several minor transgressive phases, while Tho- 
masson (1938) stated that there are no indications of a Litorina transgressive 
phase in the Kolmården area, on the boundary between the counties of 
Östergötland and Södermanland (Fig. lb, lc).

Various shore displacement models based on palaeogeographical, geolo
gical, biostratigraphical and archaeological data have been presented for 
Eastern Svealand, Sweden, by S. Florin (1944); Åse (1970), Miller and 
Robertsson (1981), Miller (1982), Miller in Brunnberg et al. (1985) and Miller 
and Hedin (1988). The latest model, compiled by Risberg et al. (1991), is 
based on uniform criteria using only lake sediments (Fig. 3).

The present paper follows those cited above in expressing the interaction 
between isostatic and eustatic variations in terms of altitudes relative to 
present sea level (m a.s.l.).

This paper reports on an interdisciplinary study of shore displacement 
and settlement location in Eastern Svealand, where datings of material in 
geological and archaeological contexts were carried out independently for later 
comparison. Correlation of the data presupposed an absolute dating method, 
and in both cases the radiocarbon method was used, the great advantage 
being that it allowed the comparison of dates from different materials. The 
dates from the archaeological features did not always agree with the shore 
displacement model, however, and some alternative explanations for the 
discrepancy have been discussed (Åkerlund and Risberg, in press). The present 
paper focuses on the difficulties involved in comparing dates from different 
materials. The radiocarbon technique and its various procedures, e.g. accelerator 
mass spectrometry (AMS) and the conventional technique, will not be discussed 
in this context, but rather its applicability. All radiocarbon dates discussed in 
the present paper are expressed with the half-life (T1/2) = 5568 ± 30 years 
and ± o.
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Fig. 1. Location maps: a. Northern Europe and the Baltic; b. Southern and Central Sweden 
with the provinces mentioned; c. Coastal district of Eastern Svealand; d. Södertörn with

the local place-names mentioned.
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Fig. 2. Shore displacement models for various parts of Sweden from north to south: 
Ångermanland, Eastern Svealand, Northern Småland and Skåne-Blekinge (modified from J. 

Lundqvist in Lindström et al., 1991).

Geological datings

Geological dating methods for shore displacement have varied over the 
years. Granlund based his model on recent land uplift calculated from 
measurements made over the last 150 years. Combining archaeologically dated 
finds with limno-telmatic contacts in mires, Granlund reconstructed changes 
in sea level during the last c. 6000 years (Fig. 3). Asklund combined obser
vations of shore formations with levelling of archaeological finds and recent 
land uplift data, while the investigations of Thomasson during the 1920’s 
and 1930’s included biostratigraphical studies with pollen and diatom analysis, 
combined with levelling of well-developed shore formations at altitudes between 
85 and 25 m a.s.l. The investigations carried out by Sten and Maj-Britt 
Florin from the 1930’s to the 1960’s also employed biostratigraphical dating 
methods with pollen and diatom analysis, combining the results with typo-
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140- Risberg et al. 1991

Miller in Brunnberg et al. 1985

S. Florin 1944 (simplified by Miller & Hedin 1988)
not radiocarbon dated

Granlund 1928—■ 100-

10000
14C years BP

Baltic
stages Yoldia Ancylus Litorina Limnaea (Post-Litorina)

Archaeol.
periods Mesolithic Neolithic Bronze Iron.

Fig. 3. Attempt to compare the shore displacement models for Eastern Central Sweden 
according to Granlund (1928), Florin (1944), Miller (in Brunnberg et al., 1985) and Risberg 
et al. (1991), showing some examples of change in interpretation over the past quarter of 
a century. Note that the models of Granlund and Florin are not based on radiocarbon dates 

(cf. the chapter « Geological datings» in the present paper). Compiled by Risberg.

logical groupings of axes and excavated settlement sites. These works on 
shore displacement, thus used only relative dating methods.

The first shore displacement model to be based on radiocarbon dated 
isolation sediments in ancient Baltic basins was constructed by Lundqvist 
(1963) for northern Hälsingland, the isolation sequence in the sediments being 
determined by diatom analysis (Miller in Lundqvist, 1963). Berglund has 
compiled biostratigraphical data for Blekinge with observations on shore 
formations and radiocarbon dates, and his shore displacement model has 
been compared with data from archaeological sites (Berglund, 1971 ; Berglund 
and Welinder, 1972). From the 1970’s onwards a number of biostratigraphical 
studies have been carried out in connection with archaeological excavations 
in the Stockholm area. The methods applied have been diatom and pollen 
analysis combined with radiocarbon dating (Miller, 1973 ; Miller and Ro- 
bertsson, 1981 ; Brunnberg et al, 1985 ; Miller and Hedin, 1988).
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Archaeological datings

The archaeological record from the Stone Age in Eastern Svealand, 
Sweden, consists mostly of open settlement sites and stray finds, i.e. hardly 
any sealed units. The remains from the Mesolithic sites are dominated by 
debitage from local rocks such as quartz and greenstone, and there are also 
greenstone axes. The Neolithic sites contain large numbers of pottery sherds 
and some quartz and greenstone implements. There is no local flint in the 
area. The sites are regarded as having been re-used on several occasions, but 
it is difficult to separate the remains from non-contemporaneous visits where 
there is no division of archaeological strata (as is often the case). Chronological 
control over the fragmentary record is thus not very good. Typological datings 
of artefacts have been based on similarities to better known typological 
sequences in southern Scandinavia, and work is still in progress to increase 
our knowledge of the regional chronology.

Apart from typology, ancient shorelines have also been used for the 
preliminary dating of settlement remains (e.g. Hollender, 1901 ; Salin, 1905 ; 
Schnell, 1930 ; Bagge, 1938 ; Florin, 1944 and 1961 ; Löfstrand, 1974). It has 
been assumed that shore displacement is well known and well dated and that 
the settlement sites were located close to the shore. It must be remembered, 
however, that all shore displacement models should be considered tentative, 
and the validity of archaeological shoreline dating should be tested, as also 
the connection of the settlement sites with the shore.

In addition to these relative archaeological dating methods, radiocarbon 
datings have also been carried out since the late 1950’s. Thus by the mid 1980’s 
there were some 50 Stone Age dates available from Stone Age contexts in 
Eastern Svealand, after which the investigations on the Södertörn peninsula in 
1985-1990 increased the number of Stone Age dates to 90 (Gustafsson, in press).

Comparison of geological and archaeological datings

It is of mutual interest among Quaternary geologists, geographers and 
archaeologists to elucidate shore displacement, as this is a precondition for 
explaining coastal settlement patterns. There have been circular argumentations 
in the past, which have resulted in ancient shorelines sometimes being dated 
by settlement data, and sometimes vice versa. Research taking place in the 
border zone between disciplines often leads one to rely too much on the 
evidence from other fields. In order to explain settlement patterns in detail 
by a changing coast, teamwork between archaeologists and geologists is 
inevitably required (cf Bagge, 1948).
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Development of the holocene landscape in eastern svealand

The topography of the Södertörn peninsula is considered to be particularly 
suitable for palaeogeographical reconstructions of the shoreline, since it pro
vides a large number of sedimentary basins with well defined isolation 
thresholds at different altitudes.

One of the main tasks of the project « Eastern Svealand : Development 
of the Holocene Landscape », started in 1984 (Brunnberg et al, 1985), was 
to establish a shore displacement model based on uniform criteria. Exclusively 
lake basins were chosen in order to achieve comparable dates. Out of c. 20 
basins studied within the central part of Södertörn, 15 were considered suitable, 
the main reason for exclusion being that the thresholds were not topograp
hically clearly defined. The results are reported by Risberg (1988, 1990, 1991); 
Risberg and Karlsson (1989) and Risberg et al, (1991).

The shore displacement record on the Södertörn peninsula south of 
Stockholm can be described as follows. During the last glaciation (the 
Weichselian) the land area was pressed down to a considerable degree because 
of the heavy load of the ice sheet. The ice withdrew from the. area c. 10,500 
clay varves BP (Sandgren et al., 1988; Strömberg, 1989; Brunnberg, 1990), 
or approximately 10,000 radiocarbon years BP according to Björck et al., 
(1987), although the difference between the clay varve years and radiocarbon 
years may be larger (Brunnberg and Possnert, 1992). After this withdrawal 
of the ice isostatic uplift started and has led to a mainly regressive pattern 
of shore displacement during the last 10,000 years, i.e. from c. +150 m 
downwards (Miller in Brunnberg et al., 1985; Risberg et al., 1991). The 
regressive trend has been interrupted, however, by eustatic sea level changes, 
resulting in transgressive phases of the Litorina sea c. 8000-6000 14C years 
BP (LI and L2), c. 5000-4700 14C years BP (L3) and around 3500-3200 14C 
years BP (L4) (S. Florin, 1944 ; M.-B. Florin, 1957 ; Miller and Robertsson, 
1981 ; Miller in Brunnberg et al., 1985; Risberg, 1991 ; Risberg et al., 1991) 
(Fig. 3). Furthermore, there have been several episodes with minor transgressive 
phases during the last c. 3000 14C years (Mörner, 1980; Ambrosiani, 1981 ; 
Miller and Robertsson, 1982 ; Miller and Hedin, 1988). The main features 
of Holocene shore displacement are relatively well known, and current debate 
concerns largely the ages and amplitudes of the transgressive phases.

Archaeological investigations in central Sweden of relevance to

SHORE DISPLACEMENT

Holocene shore displacement has affected the coastal areas of Eastern 
Svealand at altitudes from c. 150 m a.s.l. to the present sea level, which 
means that in principle all coastal settlement sites could make a contribution 
to establishing the location of the shore at various times. The altitudes of



Appendix 2

60 A. Åkerlund, J. Risberg, U. Miller and P. Gustafsson

Fig. 4a. Palaeogeographical map of the Södertörn peninsula, showing the shoreline at 60 m 
a.s.l., based on topographical maps, which illustrate the major changes in the relation between 
land and water. According to Miller (in Brunnberg et al., 1985) and Risberg et al. (1991), 
this corresponds to c. 8500 BP. Note that the shorelines in the northern and southern part

are not synchronous.

special interest are those at which the transgressive Litorina phases (L1-L4) 
have been recorded, i.e. between c. 60 and 25 m a.s.l., and consequently 
research has been devoted primarily, but not exclusively, to Stone Age 
settlement sites.

Shore displacement has been particularly complex in the coastal districts 
of Eastern Svealand and Western Götaland, and research into shore displa
cement and Stone Age settlement has also been closely correlated in Bohuslän 
on the west coast of Sweden from the beginning of this century onwards 
(Frödin, 1907). Since the discovery of the Mesolithic settlement site at
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Fig. 4b. Palaeogeographical map of the Södertörn peninsula, showing the shoreline at 30 m 
a.s.l, based on topographical maps, which illustrate the major changes in the relation between 
land and water. According to Miller (in Brunnberg et al., 1985) this corresponds to c. 3200- 
4000 BP (L4), whereas Risberg et al. (1991) assign it to c. 4500 BP. Note that the 

shorelines in the northern and southern part are not synchronous.

Sandarna, submerged by the postglacial (PG) transgression and covered by 
3 metres of gravel (Alin etal., 1934), some 25 contemporary sealed settlements 
have been excavated during the past 50 years (Andersson et al, 1988).

Previous investigations on Södertörn

Research into shore displacement in Eastern Svealand in the last 20 years 
has basically been concentrated in the Södertörn area (cf. review in Miller 
and Hedin, 1988). Archaeological investigations increased in this area in the 
1970’s as a result of rescue operations associated with building projects, which
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have been most extensive in the former coastal districts (Olsson and Åkerlund, 
1987). Several excavations have affected altitudes of special interest and 
collaboration has developed between the Central Board of National Antiquities 
and the Geological Survey of Sweden to improve our knowledge of shore 
displacement and settlement location in this area. In a research programme 
formulated in 1977, Welinder tried to test whether the Stone Age sites in 
Eastern Svealand had been situated on the sea-shore and could thus be 
datable by reference to shore displacement. 26 charcoal samples were dated, 
9 of which were from Södertörn (the Sjövreten site). Many dates were younger 
than expected, however, and Welinder concluded that the radiocarbon method 
must be used with caution. He continues that « sites cannot be dated according 
to their height above the present sea level unless there are strong indications 
that they have been situated close to the sea » (Welinder, 1977).

The current Södertörn investigations

In 1985 the Central Board of National Antiquities in Stockholm started 
comprehensive archaeological investigations on the Södertörn peninsula promp
ted by railway construction work south of Stockholm. The archaeological 
remains affected by the construction plans covered a wide chronological span, 
from the Stone Age to the Iron Age, thus offering good opportunities for 
studying how sites were used over a long period of time. To be able to 
understand the chronological and functional connections, it was important to 
reconstruct changes in the prehistoric landscape (Fig. 4). Cooperation was 
established with the Department of Quaternary Research, Stockholm University, 
which had been engaged since 1984 on a research project concerned with the 
development of the Holocene landscape in Eastern Svealand (see above). In 
this way the Södertörn investigations came to adopt an interdisciplinary ap
proach, in which archaeologists and geologists discussed the potentials of the 
sites jointly at an early stage. Four sites were investigated more closely, namely 
Eklundshov in the parish of Botkyrka, Smällan and Kyrktorp in the parish of 
Grödinge, and Kvedesta in the parish of Tveta (Fig. Id). The research into 
shore displacement carried out in connection with these excavations was aimed 
at investigating the Litorina transgressions L1-L4 :

The work carried out has partly confirmed earlier theories. The results 
support the existence of four Litorina transgressive phases L1-L4, but there are 
still questions regarding their amplitudes and chronological positions. The results 
of the Södertörn investigations are currently in press (Åkerlund et al, in press).

The present paper is concerned particularly with radiocarbon dates from 
the archaeological features sampled during the Södertörn excavations, dates 
which have been correlated with the shore displacement models of Miller (in 
Brunnberg et al., 1985) and Risberg et al. (1991) (see below).
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Table 1. — Sites and altitudes of litorina transgressions deduced
ON GEOLOGICAL AND/OR ARCHAEOLOGICAL EVIDENCE

Transgression Site Altitude
m a.s.l.

Evidence

LI Eklundshov 60-55 geological and archaeological
L2 Kyrktorp 49 geological
L3 Smällan 39-36 geological and archaeological
L3 Kyrktorp 39-37 geological
L4 Kyrktorp 29-26 geological and archaeological

Materials sampled and dated - contexts, techniques and comments

The radiocarbon-dated samples discussed here fall into four categories :
1. Geological/biostratigraphic samples from small, shallow sedimentary basins 

(mires/fens) investigated and dated in the 1960’s and 1970’s.
2. Geological/biostratigraphic samples from deeper sedimentary basins (lakes) 

investigated and dated during the late 1980’s.
3. Archaeological samples from the four Stone Age sites investigated and 

dated in connection with the current Södertörn excavations.
4. Archaeological samples from three Stone Age sites in Södertörn excavated 

in the 1920’s and 1970’s and selected for dating during the 1970’s.

1. The 13 sites sampled are of mixed character : 4 lake/mire complexes, 
3 mires, 5 cultivated mires and 1 settlement site. The dates of the isolation 
events constitute a basis for the tentative shore displacement model (Miller 
in Brunnberg et ai, 1985). The sites have been studied biostratigraphically 
by diatom and pollen analysis. Data on these sites and the samples taken 
for radiocarbon dating are presented in Table 2. This category represents 
research of two types :

The first and older group consists of 7 sites included in the descriptions 
appended to the geological maps of Quaternary deposits, Stockholm NE, SE 
and SW (Möller and Stålhös, 1964, 1969 a and b). In these cases pollen and 
diatom analyses of varying levels of detail were carried out by the Geological 
Survey of Sweden during the 1960’s. Some of these sites have been more 
thoroughly studied later, the sedimentary basins and their thresholds being 
levelled by the mapping geologist as a standard procedure and sample material 
being taken with a Hiller corer (core diam. 2 cm).

The second group of samples dated are from 5 geological and 1 settlement 
site studied in connection with archaeological excavations and construction 
work in the Stockholm region during the 1970’s and early 1980’s (Miller, 
1982; Miller and Robertsson, 1977, 1981; Miller and Hedin, 1988). These
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Table 2. — Radiocarbon dates from the Stockholm region used to
CONSTRUCT THE SHORE DISPLACEMENT MODEL OF MILLER IN BRUNNBERG et al.,

1985

M
a.s.l.

Sampling
site Environm. Material Fraction

*)
Lab.
nr

8I3C
(%»)

813C com. 
14C ages 
±o BP

Events/Remarks

C.80 Tomberget lake day gyttja TOT St 2040 **) 9155 ± 180 Isolation from Ancylus 
Lake

C.80 Tomberget lake gyttja clay TOT St 2039 9005 ± 225 End of Ancylus Lake
c.52.5 Riddartorpet lake gyttja TOT St 2297 **) 7750 ± 100 Isolation from Ancylus 

Lake
C.52 Källtorpsmossen lake gyttja TOT St 788 **) 6170 ± 110 After isolation from 

Litorina Sea
C.41 Snöromsmossen lagoon/

lake
gyttja TOT St 789 **) 5200 ± 130 End of isolation from 

Litorina Sea
C.33 Bjömlunda mire alder wood TOT St 5978 **) 3445 ± 90 Material embedding
C.33 Bjömlunda mire wood TOT St 5803 **) 3840 ± 90 Early Bronze Age sword
c.33 Bjömlunda lake gyttja TOT St 7423 -32.8 4480 ± 145 Isolation from L3
c.33 Bjömlunda bay gyttja TOT St 7422 -32.7 4880 ± 90 L3 transgression
c.33 Bjömlunda bay clayey gy. TOT St 7421 -27.8 5130 ± 185 L3 transgression
c.33 Bjömlunda lake/fen clay gyttja TOT St 6340 -28.1 4705 ± 190 Regression L2/L3
c.33 Bjömlunda lake/fen clay gyttja TOT St 6341 -28.1 4875 ± 200 Regression L2/L3
>30***) Juringe 

(23 m?)
lagoon Vaucheria gy. TOT St 2687 **) 4240 ± 100 Isolation after L3

>30***) Brännkyrka 
(22 m?)

lagoon Vaucheria gy. TOT St 807 **) 4235 ± 110 End of isolation after L3

C.29 Lilla Träsket S. lake gyttja clay TOT St 5282 **) 1385 ± 100 Picea expansion
c.29 Lia Träsket S. shore 

fen
S. Lake

alder wood TOT St 5403 **) 3680 ± 100 Regression L3/L4

c.29 Lia Träsket clay gyttja TOT St 5402 **) 3495 ± 100 End of regression L3/L4
c.29 Lia Träsket W. slope charcoal TOT St 9817 -27.2 3620 ± 155 Late NeoL/Early Bronze 

Age dwelling
c.23.6 Korsnäs BP 1 fen fen peat TOT St 5281 **) 1730 ± 100 Picea expansion
c.23.6 Korsnäs BP 1 lake gyttja TOT St 5277 **) 3095 ± 100 End of isolation after LA
c.23.6 Korsnäs BP 1 lake gyttja TOT St 5278 **) 3105 ± 100 Isolation after L4
c.23.6 Korsnäs BP 1 lake gyttja+

charcoal
TOT St 5279 **) 3610 ± 100 End of regression L3/L4

c.23.6 Korsnäs BP 1 lake gyttja+
charcoal

TOT St 5280 **) 4285 ± 235 Regression after L3

c.23.6 Korsnäs BP 2 fen fen peat/gy. TOT St 6864 -29.0 1725 ± 95 Picea expansion
c.23.6 Korsnäs BP 2 lake gyttja TOT St 6863 -25.8 3035 ± 120 Isolation after L4
c.23.8 Korsnäs road transect mollusc shells TOT St 3650 **) 4570 ± 100 After L3 transgression
C.23 Gamla Enskede fen/ alder wood TOT St 7815 -34.3 3065 ± 90 Isolated

C.23 Gamla Enskede
swamp
fen fen peat TOT St 7816 -25.2 3240 ± 90 Isolation after L4

c.23 Gamla Enskede bay clay gyttja TOT St 8090 -21.5 4320 ± 90 After L3 transgression
c.23 Gamla Enskede bay clay gyttja SOL St 8054 -19.9 4500 ± 165 End of L3 transgression
c.23 Gamla Enskede bay clay gyttja INS St 8055 -20.8 4460 ± 140 End of L3 transgression
>20***) Bergaholm 

(16 m?)
lagoon Vaucheria gy. TOT St 2688 ’*) 3120 ± 100 End of isolation

C.15 Annedal fen Carex peat TOT St 5571 **) 2100 ± 90 Picea expansion
c.15 Annedal lake gyttja TOT St 5572 **) 2340 ± 105 After isolation
c.15 Annedal lagoon clay gyttja TOT St 5573 **) 2495 ± 145 Isolation

*) TOT = exctraction with HG. **) öl3C = -25.0%o, not measured. ***) uncertain altitudes.
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sites are as a rule well documented in terms of levelled altitudes, stratigraphical 
corings and thorough biostratigraphical analyses. Samples were taken using 
a Russian peat corer (core diam. 4.5 cm), or were cut directly from the walls 
of excavated trenches.

The material was collected and studied over 15 years and thus has not 
been analysed or dated in a uniform way. The radiocarbon dates have not 
been corrected by reference to possible reservoir ages.

2. The sites included in the second category were studied in a uniform 
manner by lithostratigraphical and biostratigraphical methods and form the 
basis for the shore displacement model presented by Risberg et al. (1991). 
The principal method used is summarized below (cf. Risberg, 1989):
* levelling of the isolation thresholds ;
* stratigraphical coring using a Russian peat corer (diam. 4.5 cm) in order 

to identify a representative sampling spot for each basin ;
* determination of the isolation sequence in the sample core by qualitative 

analyses of the diatom stratigraphy ;
* sampling of c. 20 parallel cores (diam. 10 cm) within c. 20 m2, one of 

which was subjected to detailed quantitative analysis of the diatom stra
tigraphy. The purpose was to determine the isolation event to a high degree 
(within 1 cm);

* extraction from each of the 20 cores of four segments of 2 cm each 
representing the various stages of the isolation event. Two of the stages 
represent the onset and two the completion of isolation from either the 
Ancylus Lake or the Litorina Sea ;

* combination and homogenization of the 20 core samples for each of the 
four segments. Radiocarbon dates for the combined samples were obtained 
by conventional technique (Table 3).

The weak point in the technique described is the correlation of the 20 
parallel cores. In most cases it was possible to use lithostratigraphic boundaries 
for this purpose, but it is still necessary to assume a uniform sedimentation 
rate during the isolation interval within the c. 20 m2 sampled. Because of 
the low organic content of the clay-gyttja, a large size of sample was needed 
for conventional radiocarbon dating, the AMS technique being unavailable 
for economic reasons. The maximum reservoir age for sediments deposited 
during the Litorina Sea stage is estimated to be approx. 400 years (cf Krog 
and Tauber, 1974 ; Håkansson 1983 ; Possnert in Thulin et ai, 1992), while 
that during the Ancylus Lake, which was a closed fresh water basin, is 
thought to be somewhat lower, approx. 300 years (Table 3). The dates have 
not been corrected according to these values, however. The model was compiled 
using the radiocarbon dates from the oldest lacustrine (small lake) sediment. 
Variations in water depth and position in the drainage area are errors of 
presumably minor importance.



Ta
b

le
 3. 

—
 Ra

d
io

c
a

r
b

o
n

 da
te

s f
r

o
m

 th
e S

to
c

k
h

o
lm

 re
g

io
n

 us
ed

 to
 co

n
st

r
u

c
t t

h
e s

h
o

r
e d

is
pl

a
c

em
en

t
m

o
d

el
 of

 Ri
sb

er
g

 et
 al

. 199
1

Appendix 2

66 A. Åkerlund, J. Risberg, U. Miller and P. Gustafsson

y go g.

V ° 2 +1

fg Is
r, O ÖX) Of j* ^

_cy ca 
„ O :o ^ .22

III o

c c cccz c c c:
O < < = O W < Opj< =

o § o g

o

55x1 Ü
o w <

bÓ O O f II
c o ■- <! E: j-2 < *o =

>^-2^ g ^ o-a J3

„/ *X3 c/o x3 <L> <DC c a c -w

o .S aSi o -2
~'—1 "o =
■C °

o -o jc c- a c: c c - c- cc
O PJ < = O PJ < O PJ < < = JP2<:

jnjnoo O vp o O O vp 
o o ^ r~ op on

+1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +| +| +| +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +| +| +| +|
wooMN
oooooooo

On c~~ On no

S w <o >o
oo oo oo oo oo oo

O t— oo On f- oo —-
■—" ro H cp on on On 
CO CN CO (N tN Cl (NIII I I I I

OOP gooo

CO (N Cl U 
•O S Ó NO OO OO On" 
Cl (N m (N (N M (N

(N O 8

+1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1
O O VP IV)

c^i no t r 
oo oo oo oo

K

H *

§ i I &n.'g

cx-S

IV) IV) up V)
CP ON NO Tt 
OO OO OO OO

M O IV) NO 
On On On On

OOOO

OO^fNO 
t t OO oo

S S S 8

lvi in wp ia o o
t— Cl (N U- Cl 

NO NO NO NO

< "T oo — oo n

I I I I I

O vp <o O O vp 
o o ^ r~- o on

+1 +1 +1 +1 +1 +1
O VP O o VP IV)
r- oo on no CN oo r~- c-i c-j -rf t~~ fNj 
c— no r- no no no

O O VP O VP o> 
GO O CP oo — 
o r-~ mcifc —
NO VP NO NO NO NO

^ c5 fN ^

ONO — VPNOC-COONONTtTtTf
Cl Cl d oo oo oo 
O O O oo oo oo

02 02 02 02 C/3 C/5 C/2 C/3 C/3 C/3 C/3 C/3 C/3 C/2 C/3 73 C/3 C/3 73 73 73 73 73 73

HhHh h H h c/3 c/3 c/3 JOOOO ooo zzzohhhh hhh ~ ~ S c/3
H H H 
OOO HHH

H H H H 
OOOO H H H H

1 II 1

a o

3

JS c
;0

-I TD•<

VP VP o O oo r- m o
C) Cl Tt Cl NO NO NO NO

D 5

^ vp no r~

02 02 02 02

HHHHHH 02 c/2 
OOOOOO ZZ HHHHHH

H H H H 
OOOO H H H H



Human Responses to Shore Displacement

On the Applicability of the 14C Method to Interdisciplinary Studies 67

i= uO 2

U -

U ° 2 +1

£ g o 1

£ *

«i « ag

•c B
J J?

.b c '
g.2.
"E I

> å s

c o
o Ml o o "b 2ZZ bß .2 "+3

! 'o ■—1 *0 - ’ ' 1 "O : 1—1 = O r r r

M O

O J W<OWh<W<:Ö ti o -o 2.-b c b_J W < : c c c- .td c <*- .d c
O ti < : Jr Jr < r r r —1 ti < r

iO m in o O v") O O O’ O *vn <0 vi O) v> v> v> O 0> i/n vr <0 0> 0> O’ O’ «O <
oo oo oo oo o> oo —< oo oo oo oo cm -—i <o •—i m m oo CM —1 oo oo on oo oo oo oo r~ •.—i —i n (N N H — .—i
+1 +| +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1o i ^OOv-iinOV-iVNOOV-iOV^OOO-Ov-iv-ii/livnOiQOv^v-iöOO 
nr^oo — ONt^Nvoi— m on c— oo m no no —<cMONCMONOCMooc-rnr-~c>fN a\ 'O Tf ■— OMXH^iOiOMOOOM^^tl^CCi'O^tOM-COMOOvCTtTtr'

i m m m -rf m m m m cm cm cm cm

Tj-oooNOCMcMOOt-~cM—ivofMTicNcoqvqo^fO^^wir^c^ONcnm 
’tcddoóo,\0d(»ddoód6--aśdddccdd'—i ri ri c >o oo — cm 
cm cm m m cm cm m m cm m m cm m rn m cm re m m cm cm m m re m m m cm cm m m I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

i/-)VNV~>O0l/-)'0<00C>v-><0v-><0l/->l/~>l/-)<0C>v->lv->00>00<0l/"'>C><0C>0>
oo oo oo oo o> oo —i oo oo oo oo cm '—• o -—imrncxDCM—'OOooONOOoooooor--—' —^ i

.—i —i M CM CM CM -h ,—i •—i •—i •—* —1

+l +i +i +i +i +i +i +i +i +l +i +l +l +l +1 +1 +1 +l +1 +l +l +l +l +1 +l +l +l +l +l +1 +1
i rn Tt" rn rn m rn CM cm cm cm

00><0<00><0<0<0cd>0'<0<00><0c>0<
M0O75wWWWWÄW0OWÄc/5t/3727H/H/2y3!/3y373!/2C/3l/3aiC/}y3C«yi

zzzzzzzzzzzooooooooźozozozooggo

O O o
u u u

E
O



Appendix 2

68 A. Åkerlund, J. Risberg, U. Miller and P. Gustafsson

Dates obtained using extractions with HC1 (bulk sediments ; TOT) and 
NaOH (insoluble fraction ; INS) were used to construct the shore displacement 
model, since very few soluble plant remains were found in the sediments 
concerned {cf. Table 3).

3. The third group of samples for radiocarbon dating were collected 
from 4 Stone Age sites differing somewhat in size, topographical location 
and variety of artefacts recovered. The preconditions were also somewhat 
different with regard to archaeological find contexts and sample material, but 
a uniform sampling procedure was nevertheless used.

These sites yielded 42 samples radiocarbon dated to the Stone Age, that 
derived from : Eklundshov (8 dates), Smällan (15 dates), Kyrktorp (16 dates) 
and Kvedesta (3 dates). For a full description of the sites, we refer the reader 
to Åkerlund et al, in press. The 42 dates originate from samples of features 
and layers at altitudes between c. 60 and 25 m a.s.l., representing pits (16), 
cultural layers (14), concentrations of fire-cracked stones (4), hearths (3), 
lenses (3) and hearth lenses (2). The features were treated as sealed units. A 
comparison was made of how well the ages expected on the grounds of these 
features corresponded to the radiocarbon dates, and it was found that hearths 
and pits showed the greatest correspondence. They were considered to be the 
most reliable sampling units (Gustafsson, in press). It was more difficult to 
decide whether the accumulations in the cultural layers were contemporary 
and whether they were in a primary or secondary position {cf. Åkerlund 
et al., in press).

To the fact that pits dug into the soil dominate the archaeological features 
sampled reflects their dominance in the archaeological record, where they are 
interpreted as refuse or storage pits. The sand filling in the pits was discoloured 
by comparison with the surrounding strata. The hearths had also been dug 
down in some cases, and the sand filling contrasted them with the surrounding 
soil by virtue of its dark discolouration and contained firecracked stones. The 
lenses had not been dug down, but their sand filling was again discoloured 
by comparison with the surrounding strata, while the same may be said of 
the concentrations of fire-cracked stones, the sand around which was sometimes 
discoloured. These were interpreted as traces of hearths.

All the above feature types contained artefacts and carbonised ecofacts, 
although on account of the unfavourable preservation conditions no unburned 
bones, antlers or wood could be found in them. Charcoal and plant remains 
were recovered from artificial strata, usually during sieving or flotation. The 
material for radiocarbon dating was chosen from strata in the lower parts 
of the features.

In spite of the fact that the sampling conditions in these features were 
regarded as preferable, 10 samples were taken from cultural layers at the
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Smällan site. This was done in order to answer site-specific questions (E. 
Olsson et al, in press). Samples of a plank and a log (Kyrktorp) and pot 
sherds with a food crust (Kvedesta) were also taken from layer contexts.

31 of the samples represented charcoal, 7 carbonised seeds/nuts, 2 wood 
and 2 food crusts from pot sherds. Sample materials of low internal age 
were preferred, and therefore wood anatomy and archaeobotanical analyses 
were employed. After determination to species and internal age, the samples 
were chosen for radiocarbon dating (cf Gustafsson, in press ; E. Olsson, in 
press ; Åkerlund and Aronsson, in press).

The AMS technique has made it possible to date single pieces of charcoal, 
nutshells or seeds, while the conventional radiocarbon method demands larger 
samples and thereby involves a risk of mixing material of various ages. Of 
the 42 radiocarbon samples dates, 35 were obtained by the AMS technique 
and 7 by the conventional method. The insoluble fraction (INS ; extraction 
with NaOH) was considered most relevant to date. This has been carried 
out for 35 out of 42 samples. Five samples, however, were dated using 
extraction with HC1 (TOT). Plant remains and pieces of wood include humic 
substances from the soil and therefore the soluble fraction (SOL) is not 
appropriate. The SOL fraction was dated in the two samples of organic 
remains from pot sherds, however, as has proved desirable when dating food 
crusts on pot sherds from Bälinge in central Uppland and Säter and Fagervik 
in the Kolmården area (Segerberg et al., 1991).

Data on the sites and samples dated are included in Table 4.
4. The fourth group of samples discussed here include another 14 Stone 

Age radiocarbon dates already published from Södertörn. They proceed from 
3 Stone Age sites at altitudes between c. 50 and 30 m a.s.l. that were 
excavated during the 1920’s and 1970’s : Brunn (3 dates), Korsnäs (3 dates) 
and Sjövreten (8 dates). The samples from Brunn were collected by Schnell 
in 1928 (Schnell, 1930), the Korsnäs site was excavated in 1970 (E. Olsson 
et al., 1994) and the Sjövreten site was excavated by Welinder in 1971-74 
l(Welinder, 1977). All these samples were submitted for dating by Welinder 
(Welinder, 1977 ; Håkansson, 1978).

The samples were derived from : pits (6) and features/cultural layers ? 
(8). The excavations mentioned were partly carried out via test pits, and 
hence the find contexts are ambiguous.

The material dated was charcoal (8) or bone (6). Some charcoal analyses 
were carried out on samples from the Sjövreten site, but only two of these 
samples have been identified to species, proving to contain above all pine, 
but also elm, hazel, oak and low-ground species such as alder, birch and 
willow (Welinder, 1977). There is no information on wood determinations at 
the other sites. The bone material dated was partially identified and represented
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Table 5. — Stone Age radiocarbon dates published for excavations 
ON SÖDERTÖRN PRIOR TO 1985. WOOD ANALYSIS BY STIG WELINDER, BONES 
IDENTIFIED BY KlM SØRENSEN (KORSNÄS) AND ELISABETH IREGREN (BRUNN).

m
a.s.l.

Sampling 
site and 
feature

Feature
type Material

Ident, 
of plant/ 
species

Lab. nr. 6,3C
(%o)

8I3C core. 
I4C ages 
±o BP

Reference
Rel. to 
Miller 
model

Rei. to 
Risberg 

etat model

C.31 Koisnäs A6 refuse pit bone tereestral Lu 1285 -20.8 4190+ 60 Håkansson 1978 = +
C.31 Korsnäs A6 refuse pit bone -"- and seal Lu 1286 -19.5 4270 ± 60 Håkansson 1978 = +
c.31 Korsnäs A6 refuse pit bone mainly seal Lu 1287 -17.9 4560 ± 60 Håkansson 1978 - +

c.48-49 Sjövreten, 1 pit charcoal mainly pine St 3669 *) 6450 ± 100 Welinder 1977 = -

C.4S49 Sjövreten, 2 pit charcoal - St 4057 *) 6100 ± 150 Welinder 1977 - +
C.44 Sjövreten, 3 pit/layer ? charcoal - St 4054 *) 6095 1100 Welinder 1977 - =
C.47 Sjövreten, 4 pit/layer? charcoal - St 4056 *) 3775 ± 120 Welinder 1977 + +
C.37 Sjövreten, 5 pit/layer? charcoal mainly pine St 4055 *) 4645 ± 120 Welinder 1977 = +
C.37 Sjövreten, 6 pit charcoal - St 4457 *) 4465 ± 120 Welinder 1977 = +
C.46 Sjövreten, 8 layer charcoal - St 4459 *) 5275 ± 120 Welinder 1977 + +
c.46 Sjövreten, 9 layer charcoal - St 4711 *) 5690 1 120 Welinder 1977 +

30-32 Brunn, 1 
(H18?)

pit/layer ? bone seal Lu 1282 -15.6 4640 1 65 Håkansson 1978 - +

30-32
Brunn, 2 
(Hl 8?)

pit/layer ? bone seal Lu 1283 -15.8 46101 65 Håkansson 1978 - +

30-32 Brunn, 3 
(H18?)

pit/layer? bone seal Lu 1284 -15.5 4650 1 65 Håkansson 1978 - +

*) ö13C = 25.0 %o, not measured.

seal (3), seal and terrestrial animals (2) and terrestrial animals (1). Dates on 
collagen from marine animals must be corrected because of the apparent 14C 
age, the magnitude of the correction being estimated at - 200 to -400 years 
(Håkansson, 1978, p. 433). The radiocarbon dates were not corrected for this. 
Samples of mixed marine and terrestrial origin are not considered suitable 
for dating because of the different apparent ages. The samples in this group 
were dated by the conventional radiocarbon method.

Category 4 represents samples described with approximative altitude data. 
Those from previous investigations are presented in Table 5.

Comparison of dates from different contexts

There are differences between and within the contexts with respect to all 
the four categories of sample, but most obviously between the archaeological 
and geological contexts. Some examples are listed below :
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geological context archaeological context

sedimentary environments terrestrial environment
natural deposition cultural selection
reliable stratigraphy deficient stratigraphy
bulk samples single pieces
uncertain thresholds high-precision altitudes

When comparing results from the different types of sedimentary basin 
in categories 1 and 2. account has to be taken of site-specific variations in 
the reservoir effect, the location of the basin in the drainage system and 
contamination effects (roots, bioturbalion, reworking). In general it is assumed 
that the reservoir age is less in small, shallow basins than in large, deep ones 
(I.U. Olsson, 1989). while basins with a low location in their drainage system 
are exposed to a greater risk ot contamination because of inflow from basins 
situated higher up in the same system. The risk of penetration by rootlets, 
bioturbation and reworking ot sediments is greater in shallow basins than in 
larger, deeper ones. Since these considerations are difficult to estimate in 
figures, the radiocarbon dates have not been corrected accordingly.

The model presented by Risberg et al. (1991) was constructed using 613C- 
corrected ages (Table 3), and that presented by Miller in Brunnberg et al. 
(1985) likewise when measured and included in the information from the 
dating laboratories (Table 2).

A comparison ot the two shore displacement models shows a tendency 
of older dates to be assigned to the isolation events in the model of Risberg 
et al. (1991). This can be explained by the dating of various types of deposit. 
The lake sediment cores were from the deepest parts of the basins, while the 
material previously studied originated mainly from shallow, littoral environ
ments in former lakes, nowadays mires. The possibility of recording later, 
comparatively minor environmental changes (e.g. sea and lake level fluctua
tions, erosion by human activity, or nutrient supply) is apparently greater in 
the shallow, littoral part of the basin. Therefore, to catch the «minor» 
environmental changes, which are important in the context of shore displa
cement and utilization of the coast, at least two cores should be studied from 
a lake basin, one representing the deepest part and one the littoral part, 
preferably in the vicinity of the isolation threshold or present outflow.

When evaluating the correspondence between the radiocarbon-dated ar
chaeological material and the shore displacement models, the data on chro
nology and altitude were considered comparable provided, that the features 
at the settlements were located close to the shoreline and, that the basin 
altitudes could be determined and the isolation events dated accurately. The
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42 archaeological radiocarbon dates from the current Södertörn investigations 
presented in category 3 above apply to Stone Age features and layers located 
at altitudes between c. 60 and 25 m a.s.l. (Table 4 and Fig. 5). The features 
of Stone Age settlements relying on marine resources were presumably located
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Kyrktorp

Smällan
Kvedesta
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Fig. 5. Correlation of the 42 radiocarbon-dated samples of charcoal, seeds/nuts and food 
crust from Stone Age features and layers at the Eklundshov, Smällan, Kyrktorp and Kvedesta 
sites (altitudes above present-day sea level measured to a precision of — 1 cm) with the 
tentative shore displacement model of Miller (in Brunnberg et al., 1985) and the shore 
displacement model based on lake sediments of Risberg et al. (1991). d,3C-corrected ages 
were used. The archaeological dates are plotted on this diagram with bars indicating ± a.

Compiled by Åkerlund.
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fairly «close to the shore », but the actual distance from the shoreline of 
that time probably varied, and the range of this variation is unclear.

The more general line of this assumption is confirmed by the radiocarbon 
dates, but the results do not quite agree with the tentative shore displacement 
model presented by Miller and call some of the amplitudes and chronological 4

Sjövreten

Korsnäs

l4C years BP

Fig. 6. Correlation of 14 radiocarbon-dated samples of charcoal and bone from Stone Age 
features and layers at the Korsnäs, Sjövreten and Brunn sites (altitudes above present-day 
sea level are not precise) with the tentative shore displacement model of Miller (in Brunnberg 
et al., 1985). The dates are plotted on this diagram with bars indicating ± o. Compiled

by Åkerlund.
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positions into question. A considerable portion of the 42 archaeological samples 
dated to the Stone Age are incompatible with the Miller shore displacement 
model in the sense that they fall below the water line : 25 dates (60 %) are 
lower/earlier than the model, 11 (26%) lie on it and only 6 (14%) are above 
it (Fig. 5).

The maximum temporal deviation, c. 1200 years, is found only at the 
Smällan site, where some of the cultural layers were interpreted as reworked, 
i.e. the material sampled for dating was not in its primary position. The 
superimposed layers at this site were interpreted as evidence of the L3 
transgressive phase (E. Olsson et al., in press).

At the other sites the deviation is about 400-500 years and is manifested 
at all the altitudes investigated and at all the sites, although it is less 
pronounced at the highest altitudes, i.e. the Eklundshov site. It should thus 
not be regarded as an occasional feature but as a general tendency.

An attempt was also made to correlate 14 already published Stone Age 
dates from other investigations on Södertörn previous to 1985 with Miller’s 
model in the same way (Fig. 6). These coincide fairly well with the dates 
from the current archaeological material and the figures on the plotted 
diagrams do not diverge in essence. Since their altitudes are only approximative, 
these dates are omitted from further comparisons here.

Comparison with the shore displacement curve of Risberg et al. (1991) 
shows that the majority of the 42 archaeological samples dated to the Stone 
Age are now located above the water line. 28 dates (67 %) are higher/later 
than the model, 8 (19%) lie on it and 6 (14%) are under the water line 
(Fig. 5). The maximum temporal deviation is again c. 1200 years. Of the 6 
dates below the water line, 5 are from the layer context at Smällan, which 
has been interpreted as redeposited. We conclude for the time being that the 
archaeological dates fit better with the shore displacement curve presented by 
Risberg et al. (1991).

The comparability of radiocarbon dates processed by different techniques 
has not been questioned here. It may be noted above, however, that the 
AMS technique was used for dating 35 of the 42 archaeological samples, 
while the conventional technique was used for dating all the geological samples. 
Two additional AMS datings, in order to date the isolation event, were, 
however, carried out in Lake Ådran (Risberg 1991).

Calibration

It is possible to use calibration data corresponding to variations in the 
amount of 14C in the atmosphere to convert archaeological dates. Following 
the recommendations of Ingrid U. Olsson (1973 and 1991) the archaeological 
dates from the current Södertörn investigations were converted from 14C ages 
to calendar ages (Fig. 3) using the calibration curves of Kromer et al. (1986)
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and Pearson et al. (1986). Other sets of calibration data have been calculated 
for marine samples (Stuiver et al., 1986) and these could have been used on 
the geological samples from the marine and brackish sequences, but as the 
specific reservoir age of the lake basins is unknown no such calibrations were 
carried out.

Calendar ages were therefore considered here to be unsuitable for use 
when comparing radiocarbon dates from archaeological and geological con
texts.

Reliability of sample materials

Ingrid U. Olsson indefatigably insists that people submitting samples to 
dating laboratories should be aware of the possible sources of error (e.g. I.U. 
Olsson and Florin, 1980; I.U. Olsson, 1986, 1989 and 1991). Geologists and 
archaeologists are asked to pay more attention to the influence of internal 
age of the samples and the risks of contamination.

The radiocarbon-dated geological material used to construct the shore 
displacement models (Fig. 5) originates from mires, overgrown lakes and 
present lakes. Contamination factors in mires involve mixing with autoch
thonous vegetation remains and younger rootlets and somewhat restrict the 
reliability of these dates. Risberg (1991) has shown that biostratigraphically 
and lithostratigraphically well documented sequences can still reveal similar 
ages throughout, presumably on account of a low sedimentation rate and 
contamination by rootlets. Lake sediments in turn can suffer from mixing 
with autochthonous and allochthonous vegetation remains through biotur- 
bation and reworking, so that inverted ages have been reported for the oldest 
lagoonal sediments and the youngest lake sediments (Table 3). The reason 
for this is uncertain, but one possibility is reworking and/or a change in the 
bottom-living fauna in connection with isolation. Other possibilities are minor 
fluctuations in sea level, causing erosion of the terrestrial/telmatic part of the 
shore. This could have been due to extreme air pressure conditions and/or 
eustatic changes in the Litorina Sea.

A general conclusion is that mire deposits give ages that are too young 
(Risberg, 1991) and lake sediments ones that are too old (cf I.U. Olsson, 
1978 ; Blystad and Seising, 1989 ; Risberg and Karlsson, 1989).

Attempts to estimate the reservoir ages of present sea water have yielded 
ages of about 300-400 years (Mangerud, 1972 ; Krog and Tauber, 1974; 
Håkansson, 1983 ; I.U. Olsson, 1986), but it is more difficult to estimate 
those of past situations. The reservoir ages of Swedish lakes have likewise 
been estimated at 300-400 years (I.U. Olsson, 1986). It was not possible here 
to estimate site-specific reservoir ages for isolated lakes, either former lakes 
(nowadays mires) or present lakes (Table 2 and 3).
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The Södertörn investigations provided numerous radiocarbon dates from 
archaeological sites excavated in a single project and by a uniform method. 
In spite of the fact that the preconditions were somewhat different, the units 
are still considered comparable. I.U. Olsson (1983, p. 207) has warned against 
dating wood that is too old, however, e.g. wood from hearths. To reduce 
the uncertainty and try to produce samples of low internal age for radiocarbon 
dating, the wood species and the parts of plants contained in 37 out of these 
42 samples were determined, and a low internal age was established for 32 
samples (Table 4).

Problems with reconstructions of temporal and spatial relationships bet
ween prehistoric settlements and the altitudes of shore lines have also been 
discussed with respect to northern Norway (Donner et al., 1977 and 1979; 
Helskog, 1978). In this case radiocarbon dates from settlement sites in Varanger 
(Fig. la) indicated that the shore displacement model constructed for this area 
was about 4 metres too high between approximately 4200 BP and 3800 BP, 
and it was suggested that the use of long-dead wood of Pinus could explain 
the fact that some radiocarbon dates from the archaeological sites were older 
than the contemporary sea level.

Table 6. — Material sampled from archaeological contexts in the 
SÖDERTÖRN EXCAVATIONS 1985-1990 THAT HAVE BEEN DATED BY RADIOCARBON 
to the Stone Age. Wood analysis by Thomas Bartholin, archaeobota-
NICAL ANALYSIS BY MORA ARONSSON, ROGER ENGELMARK AND KARIN VlKLUND 

(Åkerlund et al. in press). Compiled from Table 4.

Material identified Nr of samples Percentage

Wood (charcoal) : Coryluslhazel 14 33.2
Wood (charcoal): Pinus sylvestrislpine 3 7.1
Wood (charcoal): Ulmuslelm 3 7.1
Wood (charcoal): Populuslaspen 2 4.8
Wood (charcoal) : Safoc/willow 2 4.8
Wood (charcoal): Alnuslalder 1 2.4
Wood (charcoal): Rhamnus catharticalbnckihom 1 2.4
Wood (charcoal): not determined 5 11.9

Wood : Alnus!&\der 1 2.4
Wood : Quercusloak 1 2.4

Nutshell (carbonised) : Cory/tts/hazel 5 11.9
Fruit (carbonised) : Rosa/rose hip 1 2.4
Seed (carbonised) : Triticumlv/beat 1 2.4

Food crust (carbonised) 2 4.8

total 42 100
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In the current Södertörn investigations some 4000 pieces of charcoal have 
been analysed by Thomas Bartholin for the purpose of selecting suitable 
pieces for radiocarbon dating, and it has been established that Pinus is the 
most frequent wood type (E. Olsson, in press). Since our purpose was to 
date wood with the lowest possible internal age, we tried to avoid Pinus. 
Among the samples chosen for radiocarbon dating, Corylus is the most 
frequent (Table 6). Since deciduous trees decompose much more easily than 
Pinus, we consider the risk of the dated samples from Södertörn representing 
long-dead wood to be low.

Table 7A shows the type of material making up the 35 radiocarbon 
dated samples from the Stockholm region on which the Miller model from 
15 m altitude upwards was based. The majority were composed of gyttja 
sediment (25 samples, 71.4%) or wood and charcoal (5 samples, 14.2%), 
with some peat (4 samples) and mollusc shells (1 sample). Correspondingly, 
the 61 samples forming the basis for the model in Risberg et al. (1991) are 
shown in Table 7B to be composed of clay gyttja (34 samples, 55.7 %) and 
gyttja (27 samples, 44.3 %), i.e. this model is based on a more uniform type 
of material.

The present radiocarbon dates for archaeological features can be consi
dered to be more reliable than those for gyttja sediments and peat, although 
as has been stated, the contaminating effects found in samples of differing 
origin vary, so that it is difficult to compare the results/dates. The dates of

Table 7A. — Material obtained from biostratigraphically investi
gated SITES IN THE STOCKHOLM REGION FOR RADIOCARBON DATING (FROM 
Möller and Stålhös, 1964, 1969 a, b; Miller and Robertsson, 1981 ; 
Miller and Hedin, 1988) and used to construct the Miller shore 

displacement model, compiled from Table 2

Material classified and dated Nr of samples Percentage

Clay gyttja, clayey gyttja 9 25.7
Gyttja 9 29.7
Algal gyttja (Vaucheri gyttja) 3 8.6
Gyttja clay 2 5.7
Gyttja with charcoal 2 5.7

Fen peat, incl. Carex peat 4 11.4

Wood : alder 3 8.6
Wood : unspecified 1 2.8

Mollusc shells 1 2.8

TOTAL 35 99.8
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Table 7B. — Material obtained from biostratigraphically investi
gated SITES IN THE STOCKHOLM REGION FOR RADIOCARBON DATING TO 
CONSTRUCT THE SHORE DISPLACEMENT MODEL IN RlSBERG et al. 1991. COMPI

LED from Table 3

Material classified and dated Nr of samples Percentage

Clay gyttja 34 55.7
Gyttja 27 44.3

TOTAL 61 100

gyttja and peat share the same main sources of error, and thus are comparable 
within a relative time scale. Likewise, the archaeological samples can be 
considered comparable among themselves. It is the discrepancy between the 
dates for the archaeological and geological material that makes the uncer
tainties in the time-scales all the more apparent.

Observations, apprehensions and recommendations

It is concluded, that the archaeological dates fit the shore displacement 
model of Risberg et al. (1991) better than they do in the tentative shore 
displacement model (in Brunnberg et al, 1985), although the dates that serve 
as a basis for the lake sediment model should still be corrected for the 
reservoir effect. This correction can be expected to lead to a better agreement 
in general outline between the two shore displacement models, although there 
will still be some discrepancy with the archaeological dates which will need 
a plausible explanation. Even when disregarding the samples from cultural 
layers (since they may be in a secondary position, as noted above), sealed 
unit features like hearths still end up under water.

The comparisons show that application of the 14C method to interdis
ciplinary studies implies extended control over the contaminating effects 
involved in different materials. We conclude that there is still no absolute 
dating method which is ready to use without discussion, i.e. as a routine 
method.

It would be preferable in the future to compare calibrated ages, but this 
is not possible from the geological point of view at present, since it requires 
specific information on the reservoir age (or ages) of each basin investigated. 
In order to determine reservoir ages a complete post-isolation sedimentary 
sequence, including the present sediment surface, should be dated. Insertion 
of these data in a time/depth graph might then make it possible to determine 
the reservoir age, which could be used for calibration purposes and for later 
comparison with archaeological data.
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of Eastern Middle Sweden 9000 BP

Abstract
The first colonization of Eastern Middle Sweden is discussed. New data 

from archaeological surveys in three different areas are presented and a preli
minary interpretation of the site distribution is given. Local conditions, such 
as the size of the island and its distance from the mainland, seem to be 
significant for settlement.

Introduction

This paper is a presentation of archaeological surveys in the forested 
areas at high altitudes in Kolmården, Hälleforsnäs and Södertörn in Eastern 
Middle Sweden (Fig. 1 and 2) which were carried out during the period 1991- 
1994. Chronologically it covers the Early Mesolithic period, c. 9000-8000 I4C 
years BP, and provides new material which can shed light upon the first 
colonization of the region. The survey in Södertörn was aimed directly at 
the higher altitudes, while the survey in Kolmården was intended primarily 
to test the uneven distributional pattern of sites at lower altitudes. The survey 
at Hälleforsnäs was of a preparatory character. Localities with lithic residues 
found at high altitudes within the three districts are described and a preliminary 
archaeological interpretation of their pattern of distribution is presented. The 
sites have been grouped on the basis of their altitudes above sea level.

Until recently no habitation sites were known in Eastern Middle Sweden 
older than c. 6500-7000 l4C years BP (Welinder, 1977). During the last decades 
the region has been heavily exploited by modern development and recent 
archaeological investigations have provided new data. From excavations in 
Södertörn (Fig. 2) samples have been radiocarbon dated to 8200 ,4C years 
BP (Åkerlund et al, in press). The results presented here indicate activities 
in the region c. 9000 14C years BP.
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Fig. 1. Map of Sweden during the Ancylus Lake stage from Forsberg and Larsson 1994:L10, 
which includes a selection of contemporary settlement sites. Rough large scale maps of 
comparable character also appear in e.g. Björck, 1995, Figs 3-6, 14-15. The area outlined

is shown in Fig. 2.
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Fig. 2. Eastern Middle Sweden with the shoreline at 75 m a.s.l. based on key maps at a 
scale of 1:250.000, edition 4, 1991-1993. According to Risberg et al., 1991 this corresponds 
to c. 9000 BP in the Södertörn region. Note that the shorelines in other parts of the area

are not synchronous.

Welinder (1981) proposed an economic model for the Mesolithic of 
Eastern Sweden in which the inner archipelago was regarded as a basic food
gathering area and from which foraging expeditions were made to lakes and 
rivers inland. In our opinion, the use of regional models does not allow for 
any variation in local geographical features, which must have had a great 
impact on past human behaviour and can be traced in the archaeological 
record. This study is an attempt to move away from the regional model 
towards more specific models for hunter-gatherer strategies. The three districts 
of Kolmården, Hälleforsnäs and Kolmården are discussed. These are all areas 
where pioneers arrived in an archipelago.

Land emergence

Eastern Middle Sweden was glaciated during the Weichselian. The ice 
withdrew from the Stockholm area around 10,000 14C years BP (Brunnberg 
et al., 1985), and land uplift commenced. Ever since the ice retreat, when 
most of the area has been below water, the geographical situation has been 
constantly changing as a result of shore displacement.
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Results of shore displacement studies are often presented as tentative 
curves. Sometimes palaeogeographical maps are also presented for the various 
Baltic stages {i.e. Fig. 1). For specific local conditions, however, these large 
scale maps are not sufficient. Fig. 2 provides a more detailed picture of the 
landscape in which the first people arrived.

In the Early Mesolithic the province of Södermanland consisted of only 
a thin belt of many small islands in a freshwater lake, the Ancylus Lake. 
To the south Kolmården had emerged and consisted of a larger land area 
(Fig. 2).

THE KOLMÅRDEN DISTRICT

Kolmården is an upland, with a maximum altitude of c. 170 m a.s.l., 
situated at the border between the provinces Södermanland and Östergötland 
(Fig. 2). In this bedrock massif there are high plateaux with large lake- and 
fen areas, i.e. the largest fen complex of Middle Sweden. There are also 
major fissure valleys filled with sediments. The shore displacement in Kol
mården during Ancylus time has been studied by Persson (1979). Following 
his shore displacement model, Kolmården by c. 9000 14C years BP consisted 
of a c. 525 km2 large land area, cut through by long, narrow straits and 
surrounded by smaller islands, some 20 km off the mainland coast (Fig. 2).

In a survey to fill the gaps in a pattern of archaeological sites at lower 
altitudes in the eastern part of Kolmården, an investigation up to higher 
altitudes was also made (Åkerlund, 1994). West and southwest of Lake 
Nävsjön eleven sites were found at an altitude of about 70 m a.s.l. These 
are situated at straits and sheltered bays within an area of c. 1.5 km2 (Fig. 3). 
It has not yet been confirmed if they were contemporary and it is not clear 
if they were connected to the Ancylus Lake or date from after the isolation 
of Lake Nävsjön. Both alternatives, however, mean that they were adjacent 
to a freshwater lake. The local topography is steep, but easily traversable, 
which implies short distances between the coast and non-coastal hunting 
grounds. According to observations from the survey there is a variation in 
size between the sites in that three sites are richer in finds than the others. 
One of them is extensive.

A sample of worked quartz was collected from the sites, including cores, 
scrapers, flakes and splinters. Both the platform and bipolar method of 
reduction (see the classification of Callahan, 1987) occur.

It has been verified that there are Stone Age sites at higher altitudes in 
Kolmården, which were not seabound. From the Lake Gullvagnen site, situated 
in a N-S fissure valley at c. 80 m a.s.l., there are radiocarbon dates to c. 
8000 14C years BP (Kihlstedt, pers. comm.), which corresponds to a sea level
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Sörtorp

Heden

Fig. 3-5. Palaeogeographical maps of, from above, the eastern part of the Kolmården district, 
the Hälleforsnäs district and the Södertörn district. The map of Kolmården shows the 
shoreline at 70 m a.s.l. while the maps of Södertörn and Hälleforsnäs show the shoreline 
at 80 m a.s.l. The maps are based on topographical maps at a scale of 1:50.000 and show 
the location of those sites known by 1994 at the corresponding altitudes. Small dots mark 

individual sites and big dots a concentration of sites.
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at c. 50 m a.s.l. Consequently, the habitation dated must have been connected 
to a small lake after isolation.

The hälleforsnäs district

Hälleforsnäs is an upland with a maximum altitude of 114 m a.s.l. in 
the western part of Södermanland (Fig. 2). Several studies of shore displa
cement have been carried out in the Eskilstuna area (S. Florin, 1944; 
Robertsson, 1991). By around 9000 14C years BP large islands had emerged, 
which formed the western part of a chain of islands in an archipelago 
extending as far as c. 130 km in an E-W direction. The Hälleforsnäs islands 
were situated c. 20 km off the coast to the west across open water, c. 50 
km off the coast to the north and c. 25-30 km off Kolmården to the south 
(Fig. 2). The land at higher altitudes is dominated by bedrock outcrops and 
till areas with small lakes and fens. The land area was c. 75 km2.

Only a limited survey has been carried out by the authors, in which 15 
sites were found. Of these, ten are located at an altitude of c. 80-85 m a.s.l. 
at Heden and Sörtorp (Fig. 4). If they were shorebound they should date 
from c. 9000 14C years BP. The four sites found in the Heden area are 
situated on a peninsula in the western part of the district. The Sörtorp area 
lies in a more sheltered position close to the mouth of a strait, that cuts 
right across the central part of the archipelago. This locality is one of the 
few places dominated by sandy deposits in this area. All sites in Hälleforsnäs 
are small. Apart from one piece of worked dolerite at Sörtorp, only quartz 
was found and it was worked by both the platform and bipolar method. At 
the highest site, at c. 85 m a.s.l., only the platform method was represented. 
No sites have been dated and it is not possible to establish whether they 
were shorebound or not.

The södertörn district

Södertörn is a peninsula south of Stockholm (Fig. 2) with a maximum 
altitude of 110 m a.s.l. It is a broken landscape of fissure valleys with exposed 
bedrock, till covered areas, fens and small lakes. At higher altitudes sand 
and finer grain size fractions are rare, apart from a glaciofluvial delta in the 
central part of the area.

During the last decades the local shore displacement has been studied 
closely (Miller, 1973, 1982; Miller and Robertsson, 1981 ; Brunnberg et ai, 
1985 ; Risberg, 1991 ; Risberg et al., 1991). Around 9000 14C years BP the 
district consisted of some larger islands and a great number of islets, which 
formed the eastern part of the chain of islands mentioned above (Fig. 2).
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Södertörn formed a well-defined separate archipelago, but within contact of 
the Hälleforsnäs district. The land area was c. 25 km2. The distance to 
Kolmården to the southwest was c. 70 km across open water.

By 1990 some 160 Stone Age sites had been recorded at Södertörn 
(Åkerlund et al., in press). Since 1991 the authors have carried out a 
comprehensive survey of Stone Age sites with an emphasis on the Mesolithic 
(Hammar and Wikell, 1994). Up to now another 300 sites have been found, 
half of which are above 60 m a.s.l. i.e. higher than the sites previously known. 
So far no sites at these altitudes have been radiocarbon dated, but factors 
which speak in favour of them having been shorebound are, for example, 
that there are concentrations of sites at certain altitudes (i.e. at c. 68, 78 
and 82 m a.s.l.), and no sites at all above 85 m a.s.l. The concentrations 
are not directly attached to the lake shores or the fen margins of today. 
There are also differences in the find record at various altitudes. If these 
sites were not shorebound, we find this pattern difficult to explain.

The Södertörn survey is not yet completed, but some patterns are already 
appearing. At the highest altitude of finds, around 80 m a.s.l. (c. 77.5-82.5), 
most sites are small and in sheltered positions. There are more comfortable, 
sandier locations available, but they have been used to a lesser extent. At 
this stage a strategic position in relation to the surrounding islands was 
probably more important than a comfortable one (Fig. 5). At c. 70 m a.s.l., 
however, the connection to larger sandier locations is more pronounced.

There are some interesting differences in the lithic residues at different 
altitudes. At the highest altitudes only quartz is found. Dolerite has been 
found from 70 m a.s.l. and downwards. Flint and quartzite, which are not 
uncommon in Late Mesolithic contexts, are completely missing at the highest 
altitudes. Above 80 m a.s.l. only very little quartz has been collected so far 
and the platform method of reduction dominates. Just below 80 m a.s.l. more 
finds have been made and both the platform and bipolar method occur, the 
bipolar method being strongly represented.

Discussion

Early Mesolithic studies in Eastern Middle Sweden are made easier by 
the fact that the prehistoric landscape can still be found above the present 
shore line in contrast to the case in the southern Baltic region (cf. Christensen, 
1993 ; Skaarup, 1993 ; Kabailiene and Rimantiene, 1995). Modern palaeoe- 
cological investigations have been carried out and the current surveys of 
settlement remains have demonstrated that a large number of sites are about 
to be exposed.
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The three districts included in this study were all surrounded by water 
in the Mesolithic. Nevertheless they represent three different environments 
with respect to land area and geographical position. The rocky islands of 
Södertörn occupied c. 25 km2 in the Early Mesolithic and were located in 
an outer archipelago, but with a chain of islands within sight. Kolmården 
and Hälleforsnäs occupied larger land surfaces, c. 525 and 75 km2 respectively, 
and were situated closer to the mainland.

The Ancylus Lake represented a freshwater situation and consequently, 
drinking-water was everywhere within easy reach. The bedrock of the three 
areas was formed in a similar way. Raw material for stone tool production 
(quartz and dolerite) was well spread and easily available. There are very 
few ecofacts recovered so far. Therefore, resource exploitation must be pre
dicted from a consideration of the location of the sites. Fish, seals and sea
birds probably passed by all locations, whereas terrestrical animals, plants 
and maybe firewood were more irregularly spread. There were probably more 
varied resources to exploit in the districts of Kolmården and Hälleforsnäs, 
while the resources in the Södertörn archipelago were of a more restricted 
character with a clear marine bias. There is also the annual dynamics of 
resource availability to consider.

Our reflections of how the environment was used start from a general 
conception of Mesolithic people as small groups of mobile hunter-gatherers, 
who shifted their settlement site according to the yearly peak periods of prey. 
Models for the location of sites have been presented suggesting an annual 
rotation between resources in various ecological zones {e.g. Cullberg, 1981 ; 
Welinder, 1981). In general it has been argued that group sizes are smaller, 
distances between camps longer and moves less frequently made when resources 
are unevenly spaced (Binford, 1980). In areas where the resources are more 
evenly spaced but with seasonal fluctuations, it has been suggested that 
mobility will be reduced. The resources tend to be exploited from a single 
central location, with resources farther away exploited by means of special 
purpose camps (Renouf, 1984). There are also studies that emphasize the 
predictability of marine resources and suggest that sedentary life occurred 
early at the coast (e.g. Woodman, 1985).

The archaeological record so far presented is fragmentary. In general 
terms there are similarities between the three districts with regard to raw 
material and stone technology. But, on closer examination, there are also 
differences both regarding artefacts and the number and size of sites. A 
differentiation of the sites in terms of size has been observed and the proportion 
of extensive and small site-types is different at the altitudes investigated. Only 
in Kolmården are there both small and extensive sites among the highest 
sites found, while in Hälleforsnäs and Södertörn they are all small. At 
somewhat lower altitudes in Södertörn there is a large variation in size.
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The stone technology of Eastern Middle Sweden has very few points in 
common with the corresponding technology in Southern and Western Sweden. 
There are also certain differences from the stone technology in Northern 
Sweden. The closest parallels are possibly in Finland, but this requires further 
investigation. The limited variation in site size and use of raw materials and 
the restricted technology with a predominance of the platform method observed 
at the highest altitudes in Södertörn and Hälleforsnäs indicate that they 
represent a narrow economy. If this can be related to a pioneer phase, it 
follows that the observations of both platform and bipolar method at the 
highest sites found in Kolmården so far imply that we might not yet have 
found the remains of the pioneers in that district yet. This hypothesis remains 
to be tested in the field.

Preliminary models of local land use

In our opinion, the general models of Mesolithic land use mentioned 
previously are too simplistic and do not take local conditions into conside
ration. From the above discussion it is evident that the conditions of settlement 
in the three districts have not been the same. More evidence is needed, 
however, to explain what the material differences represent. From the present 
observations we have outlined the following hypotheses of local land use, 
that might be tested by future investigations.

Kolmården : Stable coastal resources as well as inland resources were 
obtainable. All types of resource areas could be reached within a few hours 
from a well-located base camp. Hypothetically the settlement had a restricted 
mobility and living was organised with base camps and special purpose camps. 
The variation found in the sites recovered so far at Lake Nävsjön may 
possibly be interpreted as the remains of a base camp and of more temporary 
visits respectively. More investigations are required to elucidate this.

Hälleforsnäs : If an inland fauna was present, then the situation would 
be similar to the one at Kolmården. If not, then a mobile structure between 
the islands and the mainland is conceivable. In that case, more time would 
be needed for the move than a few hours. This type of land use would 
probably result in stays overnight rather than just resting places. It might 
have been a profitable strategy to move whole family groups and make 
seasonal use of the archipelago and the mainland. The sites found so far 
appear to be temporary camps, but it must be stressed that only small areas 
have been surveyed. More ecofacts are required to elucidate the faunal history 
of the area.

Södertörn : There does not seem to be any base camp from the pioneer 
phase, but only small sites. These sites are probably the remains of short
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time visits by small groups. The location of these sites is strategic in relation 
to the marine resources of the archipelago rather than comfortable. This 
speaks in favour of them being a place in which to work rather than 
somewhere for having a lazy time. It is difficult to point out a home base 
in any other area, i.e. from where people came. It is probable that they 
followed the chain of islands from the west. To get to Södertörn from the 
mainland or the inner archipelago must have taken several days including 
overnight stays. The long distance might have contributed to the fact that 
the pioneer phase seems to have been succeeded rapidly by more permanent 
settlement, which is indicated by the sites at an altitude of 70 m a.s.l. This 
pattern is parallel to the early use of the Åland archipelago, where there are 
indications that Stone Age man appeared around 6000 BP. By then there 
was a rocky archipelago situated 150 km off the coast. Already by 5500 BP 
there are indications of a distinct population group based in the archipelago 
(Nunez, 1986).

In our opinion, stable marine resources within reach all the year around 
made it possible to survive in any of the three districts. If that thought is 
accepted, then a choice between a sedentary or a mobile life becomes a 
matter of preference rather than necessity. From the outer islanders point of 
view there might have been social reasons, e.g. in order to get married, or 
a more substantial need for a supply of elk bones for harpoons, logs for 
boats or plants that made them move. For reasons such as these, moves 
were not necessarily seasonal, but other time intervals might have been chosen. 
For the people living in Kolmården and Hälleforsnäs, it is doubtful if the 
outer islands provided anything that they could not get just as well from the 
neighbouring islands. Why then, did people search out the islands this far 
off the coast ? If it was not scarcity of resources or overpopulation that 
pushed them, maybe it was just the desire to discover what might be found 
beyond the horizon, as pioneers do.
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