
►

Ecology and Economy
in Stone Age and Bronze Age Scania

ed. / k a r I - g ö r a n Sjögren

A

A

▼

National Heritage Board, Sweden



Digitalisering av redan tidigare utgivna vetenskapliga publikationer

Dessa fotografier är offentliggjorda vilket innebär att vi använder oss av en undantagsregel i 23 och 49 

a §§ lagen (1960:729) om upphovsrätt till litterära och konstnärliga verk (URL). Undantaget innebär att 

offentliggjorda fotografier får återges digitalt i anslutning till texten i en vetenskaplig framställning som 
inte framställs i förvärvssyfte. Undantaget gäller fotografier med både kända och okända upphovsmän.

Bilderna märks med ©. Det är upp till var och en att beakta eventuella upphovsrätter.

cro SWEDISH NATIONAL HERITAGE BOARD 
RIKSANTIKVARIEÄMBETET





Ecology and Economy in Stone Age and Bronze Age Scania





Skånska spår - arkeologi längs Västkustbanan

Ecology and Economy
in Stone Age and Bronze Age Scania

ed. Karl-Göran Sjögren

M
i i

' f

Q.P
Ov> National Heritage Board



National Heritage Board 
Archaeological Excavations Department
Odlarevägen 5, 226 60 Lund 

Phone 046-3295 00

Fax 046-32 95 39

Internet www.raa.se

Swedish customer sen/ice: 

www.arkeologibocker.se

Phone +46 (0)31-334 29 05, +46 (0)31-334 29 04 

Fax +46 (0)31-334 29 01

International customer sen/ice:

Oxbow Books, Park End Place, Oxford 0X1 IHN, UK

www.oxbowbooks.com

Phone +44 (0)1865-241249

Fax +44 (0)1865-794449

Skånska spår - arkeologi längs Västkustbanan

Ecology and Economy in Stone Age and Bronze Age Scania
Design Staffan Hyli och Anna Åström

Layout Riksantikvarieämbetet

Paper Inside Eurobulk 115 g

Invercote 240 g

Print Grahns Tryckeri AB, 2006

Copyright © 2006 Riksantikvarieämbetet

1:1
ISSN 1650-2787

ISBN 978-91-7209-445-1



In this book we present research on past vegetation, landscapes and land-use in a rural di
strict in western Scania, southern Sweden. The investigations were part of the West Coast 
Line Project, which was a large-scale archaeological project in connection to the expansion 
of the West Coast railway line. Excavations and other field work were carried out between 
1995 and 1999 and the results and interpretations are presented in a book series named 
Skånska spår - arkeologi längs Västkustbanan, which contains books in both Swedish and 
English. All together eleven books were planned of which the present one is the tenth to 
be published - thus this ambitious and successful archaeological project has soon come to 
completion.

Due to the richness in prehistoric remains from many different periods and to the numerous 
archaeological excavations carried out within the project, there was an urgent need for a 
palaeoecological study of the long-term landscape development of the investigation area. 
Like always in rural areas, however, intense cultivation, draining, and exploitation has led 
to the destruction of organogenic deposits, creating a difficult situation for palaeoecological 
sampling. No suitable stratigraphy reflecting the entire Holocene could be obtained, but 
thanks to careful surveying and a well-thought strategy - with sampling both of wetlands 
and of archaeological features during the excavations - it has been possible to shed light 
on most prehistoric periods and on a number of interesting scientific problems concerning 
the relationship between humans and their environment. Topics discussed in the book are 
for instance forest composition, Mesolithic plant gathering, shore-line displacement, and 
Neolithic and Bronze Age agriculture. In addition to the discussions presented here, the 
analytical results may be used in future research on these and several other topics.

During field work and analyses the palaeoecological project was conducted by the National 
Heritage Board, Archaeological Excavations Dept, in Lund. The work was led by Mats 
Regnell, which had good help with pollen analyses by Leif Björkman, Joachim Regnéll, 
and Jonas Ekström at the Quaternary Geology Dept at Lund University, with chemical and 
mineral magnetic analyses by Siv Olsson and Per Sandgren at the Quaternary Geology Dept 
at Lund University, with diatom and phytolith analyses by Jan Risberg at the Quaternary 
Geology Dept at Stockholm University, and with assistance in macrofossil analyses by An
neli Ekblom, Felicia Dobos, Jens Heimdahl, and Per Sjögren. During the next phase, i.e. 
when it came to interpretation and writing, the palaeoecological project was conducted by 
the Archaeology Dept at Göteborg University, under the leadership of Professor Kristian 
Kristiansen. In this phase Karl-Göran Sjögren functioned as scientific editor and also to
gether with Mats Regnell made important contributions to several chapters.

The National Heritage Board is grateful to all these people for their valuable contributions 
and to the National Rail Administration for financing.

Lund in March 2006

Per Lagerås

National Heritage Board 
Archaeological Excavations Department
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Introduction During the last decades the term "environmental archaeology" has become more and

more in use in Sweden, witnessing an intimate relationship between two disciplines. But how much in

timacy is there really? In the collaboration the methods applied may be scientific or archaeological, but

common prehistoric theories and problems should ideally be governing.



Mats Regneil & k a r I - g ö r a n Sjögren

This book presents the results from the palaeocological 
sub-project within the West Coast Line Project. The 
sub-project was called Naturminnen, an invented word 
which paraphrases the commonly used Swedish term 
fornminnen (“memories of the man-made past”, i.e. 
ancient monuments) and changes it into “memories 
of past nature”. With this expression, antiquity was 
conceptually transformed into something that not only 
enclosed artefacts, but the historical aspect of nature 
was given the same standing as, for example, a burial 
mound. The title was an attempt to emphasise that hu
mans and nature should be seen as integrated and that 
reminiscences of our forefathers also include aspects of 
the natural environment. This is certainly not a unique 
insight, but nevertheless we wanted to clearly state that 
there was no initial ranking between the disciplines in
tegrated in the project.

The archaeological investigations within the West 
Coast Line Project were occasioned and financed by the 
extension of the railroad to double tracks in a 40 km 
long stretch between Helsingborg and Kävlinge in west
ern Scania. In total, 82 archaeological sites from the 
Palaeolithic to the Middle Ages were found along this 
stretch. Thirty-four of these were subject to more ex
tensive excavations (Svensson 2002). Within the overall 
project, a number of sub-projects were formulated, and 
scientific analyses were integrated in many ways.

The overall aim of the present subproject was to 
reconstruct long-term local and regional trends in the 
natural and cultural landscape, and to give palaeoeco- 
logical assistance to the other sub-projects. Within the 
sub-project, the main emphasis has been on macrofos
sil and pollen analysis, while charcoal determinations 
have been used as a supplement. The shoreline dis
placement at one site, Tågerup, has been studied using 
diatoms and chemical sediment analyses.

Close collaboration with the natural sciences was seen 
early in the history of archaeology. Many of the founders 
of the discipline had a background in biology or medicine.

This was the case in Sweden too. A well-known example 
is Sven Nilsson (1787-1883) who wrote an important es
say on The Primitive Inhabitants of Scandinavia (1868, 
Swedish original Skandinaviska Nordens urinnevånare 
[1838-43]) and who held titles in - among many other 
subjects - zoology, geology and natural history. The his
tory of science influencing archaeology is very much a 
tale of Quaternary geology. At the start of the twen
tieth century many geologists were doing innovative 
work in archaeology. A few examples from Sweden 
are Kjellmark (1903) on sea-level changes and Stone 
Age settlements; Holst (1906) on ancient flint mines; 
Andersson (1909), De Geer (1908), Högbom (1907) 
and Sernander (1908) on climate during prehistory; 
and Holst (1909) and von Post (1919) on geological 
description of finds in peat bogs. The Danish “Kitchen- 
midden committees” were of enormous importance for 
the impact of geology on Scandinavian archaeology, 
and especially Stone Age archaeology, (Steenstrup et 
al. 1851, Madsen et al. 1900). This was the first major 
archaeological project in Scandinavia that integrated 
scholars in natural sciences and where environmental 
conditions in prehistory were in focus.

After pollen analysis had been introduced as a meth
od for reconstructing past vegetation (von Post 1916, 
1918) it was soon used regularly in archaeology but 
usually only to provide relative dates (e.g. von Post et 
al. 1925; von Post & Rydbeck 1929). During the 1930s 
and 1940s pollen analysis became more detailed and 
was also developed to describe the prehistoric devel
opment of agriculture in Scandinavia (Iversen 1941, 
1949; Fægri 1940, 1944; Thorarinson 1941; Nilsson 
1948). Thereafter it became almost a routine in every 
study on postglacial vegetation history to describe pol
len from grasses and herbs and to discuss the prehis
toric cultural landscape. A number of palaeoecological 
studies from different parts of Sweden were performed 
in the 1950s and 1960s, whose results still are very use
ful (Fries 1951, 1958, 1961; Helmfrid 1958; Berglund
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1966, 1969; Königsson 1968; Lindquist 1968). From 
this time pollen analyses in archaeological projects were 
mainly directed towards environmental reconstructions 
(e.g. M.-B. Florin 1958; Magnusson 1964) and not only 
to provide chronological support.

Outside Scandinavia, botany was integrated with 
archaeology from the nineteenth century; often quoted 
examples are those from Egypt (Kunth 1826) and Swit
zerland (Heer 1866). Analyses of botanical remains from 
archaeological contexts (in the following designated as 
archaeobotany when referring to macroscopic remains) 
were first performed in Scandinavia in the late 1800s with 
Sarauw’s studies of cereal imprints in prehistoric pottery 
(Sarauw 1899). The Danish researcher published only 
a few of his studies, but others continued his investiga
tions and also published his most important works (e.g. 
Helbæk 1938; Jessen 1954). The first compilations of the 
history of cultivated plants of Denmark and Sweden were 
published respectively by Helbæk (1954) and Hjelmqvist 
(1955). In Scandinavia, data on the topic have since then 
been augmented considerably (e.g. Jensen 1985; Robin
son 1993; Regnell 1998) and archaeobotanical analyses 
are now more or less routine procedure in archaeological 
excavations. Questions and aims have also been widened 
to capture a multitude of aspects, such as separation of 
different activities in dwelling houses, the functions of 
ovens and hearths, cultivation techniques and the identi
fication of ritual activities.

In the early days, scientific analyses performed in ar
chaeological projects were often published as identifica
tions only loosely related to the questions and hypoth
eses of cultural history, and the results could be seen as 
lists in appendixes. A common practice was that results 
from natural science was published as papers in scientif
ic journals, and were thus marginalised as archaeology. 
There were some important exceptions where interdis
ciplinary approaches characterised planning, execution 
and publication, such as the Aamosen project (Troels- 
Smith 1953; Jørgensen 1963), the project on early agri
culture in Södermanland (S. Florin 1958) and the Great 
Alvar project (Königsson 1969).

For the present sub-project, two persons and a project 
have been of invaluable importance. The first person 
is the late professor of Quaternary geology at Lund 
University - Tage Nilsson (Berglund 5c Hjort 2000). 
He was the head of the department 1948-1971, and he 
was responsible for the development of a small labora
tory at the Department of Geology into an independ
ent alma locus. Through his research and courses he 
consolidated the subject. His textbooks, publications 
(e.g. Pleistocene 1972) and courses in many ways came 
to define a model of education in Quaternary geology 
in Lund and at other universities as well. When he 
started as a geologist he was inspired by archaeologi
cal excavations in peat bogs. His profound interest in 
biostratigraphy and vegetation history also included 
aspects of cultural history, and throughout the years he 
collaborated with archaeologists, mostly in connection 
with excavations of waterlogged sites (e.g. Nilsson, 
1958, 1967a, 1967b, 1968; Nilsson et al. 1979).

Björn E. Berglund was professor of Quaternary 
geology 1971-2000. After 1970, the department 
gradually expanded its research to incorporate new 
methods and problems. Several projects that included 
institutes and researchers outside Sweden came to be. 
The increase in contacts soon placed the department in 
the centre of international collaboration. During the 
1980s, interdisciplinary palaeoecological research at 
the department was flourishing, and much of it was 
focused on the history of the cultural landscape.

Of all the projects that he initiated, one has been of 
outstanding importance. The project’s formal title was 
“The cultural landscape during 6000 years in Southern 
Sweden” (Berglund 1991, Larsson et al. 1992) but it 
is perhaps better known under the name “The Ystad 
Project”. This project was conceived as a test of a pal
aeoecological hypothesis on human impact on the land
scape and human land use in a long-term perspective, 
using archaeological as well as scientific methods.

It was started in 1982 and integrated prehistoric and 
medieval archaeology, history, human geography, plant 
ecology and palaeoecology. In the two main publications
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A somewhat different definition could be:

more than 30 authors appear, which clearly illustrates the 
diversity of the project. Yet many more outcomes of the 
project must be added, such as a multitude of scientific ar
ticles, student papers, seminars and hard-to-value knowl
edge not put on paper. It resulted in complex research 
results in e.g. vegetation history, agrarian history and 
human impact on environments in a long-time perspec
tive, and it has inspired related projects inside as well as 
outside Sweden. When the study of human-environment 
interaction in Southern Scandinavia is considered, the Ys
tad Project must be a natural reference point.

During the 1970s a clear change could be seen. 
After the appearance of “new archaeology”, students 
of archaeology became attracted to courses in biol
ogy and geology, and several universities opened study 
programmes such as “Quaternary geology for archae
ologists”. During this decade it was concluded that 
there was a need for better organisation of facilities 
to provide archaeology with necessary scientific analy
ses (Berglund 1977). The Swedish National Research 
Council initiated an inventory of the resources avail
able at the universities and an evaluation of relevant 
previous and ongoing research projects (Müller-Wille 
1984a, 1984b). This was supposed to lead to the es
tablishment of laboratories with obligations to supply 
archaeology with scientific analyses on a national scale 
in areas such as radiocarbon dating, dendrochronol
ogy, ceramic technology and archaeobotany.

But it was also stressed how scientific analyses in 
archaeology often were lacking hypotheses and strate
gies (e.g. Darnell 1985; Berglund 1986a, 1986b; Wel- 
inder 1988). Various efforts have been made to tackle 
this problem. Throughout the last decade a number 
of scholars in geology and botany gained positions at 
archaeological departments at universities, and at the 
National Heritage Board. The physical distance be
tween archaeology and natural sciences was thereby 
diminished to a few corridor metres, a situation which 
has perhaps decreased the mental distance as well.

During the last few decades the term “environmen
tal archaeology” has been used more and more in Swe
den, testifying to an intimate relationship between two 
disciplines. But how much intimacy is there really? In 
the collaboration the methods applied may be scientif
ic or archaeological, but common prehistoric theories 
and problems should ideally govern the work. But are 
the intentions always shared? One attempt to define 
environmental archaeology could be something like:

An aid for archaeology and cultural history to
describe the development and changes of cli
mate, vegetation, fauna, water level, cultural
landscape, use of resources and use of land.

Descriptions of environmental factors including 
physical and biotic parameters that interacted 
with past human behaviour.

The difference between these two attempts lies in the 
very opening. The first example uses archaeology as a 
starting point, the other uses the environment, and this 
marks an important difference of focus. Although most 
interdisciplinary collaboration that involves archaeol
ogy and natural sciences is initiated from an archaeo
logical perspective, the initiative often changes position 
as the project goes on. The changes may be manifest 
through the way methods are chosen and the results are 
presented or evaluated. If the definitions stated above 
are used, it may be suggested that teamwork sometimes 
starts with the first but ends with the last.

Although environmental archaeology boasts many 
achievements, a number of questions still remained to 
be answered within archaeology and the West Coast 
Line Project. When the combination of adequate com
petence, resources and ambitions was present it was 
possible to launch a project desired by archaeologists 
as well as by palaeoecologists.

The research strategies in the sub-project presented 
here were partly defined by the different sites that were 
included in the final investigations, and much of the ef
fort was directed at understanding individual contexts. 
But a number of issues were considered to be of general 
interest for the project as a whole:
• Environments around Mesolithic settlements, with 

special emphasis on vegetation and sea-level changes
• Plant use during the Stone Age
• The introduction and development of agriculture
• Characterisation of land use throughout prehistory

These aspects were to be illuminated from the perspec
tive of the investigation area but also to be discussed 
against a wider geographical background. Through the 
use of appropriate scientific methods, in combination 
with archaeological methods, important questions on 
cultural history may be answered.
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tural activities but for hunting and gathering as well.
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The present situation
The investigation area is situated in Scania, the south
ernmost province of Sweden. In a wide geographical 
perspective Scania is situated in the north-western part 
of the Eurasian continent, at the outlet of the Baltic Sea 
- the world’s largest body of brackish water - into the 
Atlantic Ocean (Figure 1). The northern latitude (the 
same as southern Alaska) is climatically balanced by 
the warm Gulf Stream.

The mean annual temperature in western Scania 
is 8 °C, whereas mean temperatures for the month of 
January are 0.5 °C and for July 17 °C. The vegetation 
period starts in the middle of April and ends in mid- 
November, lasting for about 215 days. Annual precipi
tation in western Scania is about 600 mm, of which less 
than 10 % falls as snow during the winter months.

The whole province is situated in the nemoral zone, 
where the natural forest is characterised by broadleaf 
trees. In western Scania soils are neutral and rather 
stable brown-soils (kambisol) occasionally with gley 
formation.

Scania is in many ways different from the rest of 
Sweden. There are differences in climate and geology 
as well as in history and culture. The province and its 
inhabitants have a cultural character with links to the 
south. This is a consequence of the geographical situ
ation: from Scania the distance is shorter to Copenha
gen, Hamburg and Berlin than to the capital of Sweden. 
Especially the close relation to Denmark is obvious, 
recently accentuated by the bridge constructed be
tween the two countries (inaugurated on 1 July 2000). 
Originally part of Denmark, Scania was incorporated 
by acts of war in the Swedish kingdom in 1658. The 
period following the annexation saw resistance and 
uprisings by the Scanian population and forceful inte
gration policies from the Swedish administration. The 
actions included legislation such as making Swedish 
the official language, the foundation of a Swedish uni
versity in Lund (1666) and the replacement of former 
Danish officials such as priests and mayors by Swedes.

After some time the population became integrated, but 
still today the relation to the Danish origin can be both 
seen and heard. The dialect shows a close resemblance 
to Danish, and the food tradition is another example 
where a Danish provenance can easily be detected.

The western part of Scania is profoundly charac
terised by modern agriculture. The investigation area 
is administratively organised in the three municipali
ties of Helsingborg, Landskrona and Kävlinge. Some 
statistics (valid 1996-2000) about Landskrona will be 
presented since in many respects it averages the situ
ation of the three municipalities. Landskrona has an 
area of 140 km2 and at the end of 2002 had a popula
tion of 37,475 persons, with a population density of 
268/km2. Although less than 5 % of the population are 
farmers, arable land makes up about 70 % of the area, 
and the average farm size is 50-60 acres.

Even if Landskrona has about 15,000 pigs and 1000 
cows, the farms are very much aimed at the production 
of cereals, oil plants and sugar beets. The landscape 
is consequently almost totally open. In the study area 
it is only south of Landskrona, in the sandy coastal 
area, that large stands of pine can be seen. Otherwise 
it is only in smaller uncultivable areas in the fields or 
in estate parks that trees are found. Natural environ
ments occur in protected areas along the coast, in parts 
of the river valleys and in the Hilleshög valley, which 
is defined as a nature reserve of national interest. The 
“natural” aspect of the latter is however shaped by the 
cultural influence of grazing.

The society of western Scania today is in a transi
tion period from farming economy towards strategic 
industry. In this respect agriculture still plays an im
portant role since specialities in the area include crop 
processing and food industries, where some enterprises 
are leading players on a global scale. The most expan
sive sector of the economy in western Scania is the 
knowledge-intensive one. It is often said that the bridge 
between Scania and Denmark defines the future of the
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Figure 1. Map of Western Scania with towns and placenames.
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region, where educational institutions, technological 
research and knowledge industries on both sides of the 
strait will become integrated into an important centre 
of Northern Europe: the Öresund region.

Bedrock

Scania is situated on the boundary between the Fenno- 
scandian archaic bedrock shield (the Baltic Shield) and 
the Central European sedimentary basin. Geologically, 
the north-eastern part of Scania belongs to Scandinavia 
and the south-western part to continental Europe.

This feature governs the separation of the province 
into two parts when different aspects of geology and 
geography are considered. The tectonic zone that di
vides Scania is often called the Törnquist zone, after the 
German geologist Alexander Törnquist.

The bedrock of Scania is as complicated in a horizon
tal view as it is in the vertical perspective. The archaic 
bedrock in the province is characterised by gneisses, 
which to a large extent are covered by younger sedi
mentary rocks. It is only on the horsts, which have a 
pronounced NW-SE direction (Figure 2), that the ar
chaic bedrock constitutes the surface bedrock. There is 
a clear gradient from north-east to south-west with in
creasing depth of the archaic bedrock. In the south-west 
the Precambrian bedrock is covered by more than 2.5 
kilometres of sedimentary rocks, where the Cretaceous 
deposits compose about half that sequence.

The bedrock in the study area in western Scania 
shows the same distribution pattern as the province as 
a whole, namely a sequence from older in the north to 
younger in the south. Around the city of Helsingborg, 
the bedrock is composed of sandstone from the lower
most Jurassic, often with intrusions of banks or layers 
of carstone.

Topography

The general topography in Scania is highly influenced by 
former bedrock movements along the Törnquist zone. 
These movements are pronounced in the direction of the 
horsts of the region. But also the boundaries between dif
ferent bedrocks and accompanying deflation follow the 
same directions. The landscape relief is generally low and 
the highest altitudes above present sea level are around 
200 metres.

The northernmost part of the investigation area in 
western Scania is characterised by a fringe of a horst, the 
Helsingborg ridge, while the southern part is dominated 
by flat lands barely reaching more than 20 metres above 
present sea level.

A particular topographical feature is the hills of 
Glumslövs Backar, which have been built up by com
plex glacial processes in three separate stages of ice 
movement (Adrielsson 1984). Topographically, these 
hills are a spectacular feature of the area (Figures 1 
and 2) and will play a special part in this study.

During the latest ice age, the Weichselian, Scania was prob
ably not glaciated until the last stages, 25,000-20,000 years 
ago. During the early phases of the Weichselian, which had 
its onset about 110,000 years ago, Scania had an ice-free 
tundra landscape (Lagerlund 8i Houmark-Nielsen 1993; 
Saarnisto 2000).

During these earlier phases, the Baltic was drained 
through the Alnarp valley. This valley, a feature parallel to 
and a consequence of the Törnquist line, was situated be
tween the southern cost of Scania and the present town of 
Landskrona (Miller 1977). The river valley was about ten 
kilometres wide and must have constituted a spectacular 
view for a hypothetical northern explorer during Palaeo
lithic times. After the maximum stage of the Weichselian, at 
about 18,000 years ago, the ice margin receded, and Scania 
was permanently freed from the ice cap 17,000-13,000 
years ago.

During the maximum phase and the subsequent 
stages, a complex combination of glacial processes 
with different ice movements took place. In large parts 
of Scania, three main glacial advances are recognised, 
which have resulted in a sequence of tills with differ
ent characteristics. Between the tills, where each till is 
composed of material from a source area related to the 
ice movement, layers of melt-water sand or clay are 
sometimes found.

The complexity of processes during the glaciation, 
and especially the deglaciation, has resulted in a great 
variation of soils in the investigation area (Figure 3). The 
areas closest to the coast in the northern and southern 
part of the area are characterised by glaciofluvial and 
postglacial sandy sediments. South of Landskrona, in

Soils
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Figure 2. The study area with lakes, streams and wetlands as illustrated in the reconnaissance map from 1812-1820.
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the valley of the river Saxån, glaciofluvial sand domi
nates at the coast but also further inland. In the inland 
zone of the area clayey tills dominate. Tills and clayey- 
silty sediments also dominate along the coast in the 
central part of the area.

This distribution is further complicated by a vertical 
variation in soils. For example, the postglacial sand is 
often only a thin cover over clayey till. Furthermore, 
the three-dimensional distribution of soils allows for 
local occurrences, for instance of a body of silt in an 
otherwise sandy area. The variation in soils also leads 
to a complex hydrology of the area and of course var
ied environmental conditions important for plants and 
animals.

The mineral components in the soils of the southern 
half of the investigation area basically originate from 
the southern part of the Baltic and are dominated by 
chalk and limestone. A mix of chalk from the southern 
Baltic and local sandstone composes the soils in the 
northern part.

The fertility of soils in Sweden has been ranked on 
a ten-grade scale. In the southern part of the area the 
soils have in general the highest grade. The sandy soils 
south of Landskrona are classified as nine on the scale, 
as are the soils in the northern part of the investigation 
area. Thus the area is very rich and profitable in terms 
of biological productivity, an aspect that supposedly 
was important also during prehistory, not only for ag
ricultural activities but for hunting and gathering as 
well.

West Scanian landscapes

Between the city of Flelsingborg and the northern part 
of the hills of Glumslövs Backar the land is generally 
flat with altitudes from the sea up to approximately 
30 metres. This area can be further divided into three 
sub-zones. The first corresponds to an area between 
Helsingborg and the Råå river valley. This is a plateau 
sloping from about 40 to 30 m a.s.l. where a marked 
bank is found. The soils are mostly clayey tills in the

inland, but closer to the coast glaciofluvial and postgla
cial sand dominates. A substantial part of this area is 
influenced by modern urban activities. The second sub
zone equals the Örby glaciofluvial gravel field (Adriels- 
son et al. 1981). The minerals in the sandy gravel are 
highly influenced by slate, clay stones or sandstones 
originating from local sedimentary, Mesozoic bed
rocks. These minerals are rich in iron which in its oxi
dised form gives the soil conspicuous and strong rusty 
or violet-brown colours. The third sub-zone is the flat 
area between the gravel field in the north and the hills 
of Glumslövs Backar in the south. The area, charac
terised by clayey tills, is gently sloping from about 25 
to 10 m a.s.l. The coastal part at Rydebäck is a con
tinuous gentle slope down to the shore. Further to the 
south a 5 to 10 metres high bank is developed close to 
the shore.

The hills of Glumslövs Backar are included in a sys
tem of hills stretching further inland east of the study 
area. They are composed of thick quaternary deposits, 
which have undergone several stages of deposition and 
deformation. At Glumslöv the hills, with heights up to 
100 m a.s.l., are shaped as drumlins in a SSE-NNW 
direction. Within the hills of Glumslövs Backar the 
beautiful Hilleshög valley can be seen. In the bottom 
of the valley, enclosed by the sides of the valley like a 
natural gigantic amphitheatre, is a fen called Dalamos- 
sen - an important site for the palaeoecological studies 
within the project. On the hills of Glumslövs Backar 
a multitude of grave mounds are found, and standing 
on any of them, looking towards the west, you have a 
magnificent view over the island of Ven, the Öresund 
strait and Denmark.

Along the coast, surrounding the town of Lands
krona, stretches an area which is totally dominated by 
sandy surface soils. In the north the zone is limited by 
Glumslövs Backar and in the south by the mouth of 
the Saxå river valley. The northern part is character
ised by a clayey till. The area slopes gently towards the 
coast with levels from 20 to 10 m a.s.l. The area fur
ther south is influenced by postglacial transgressions
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Figure 3. Surface soils of the investigation 
area. The approximate border between 
lime-rich soils in the south and soils with 
mixed composition of chalk and sandstone 
is indicated.
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and fluvial delta accumulation. The area could also be 
described as a transition zone between the coastal till 
plain and the river mouth.

A particular feature of the area is small rivers, run
ning roughly east-west into the Öresund. The rivers 
Saxån (as it is called in the western part) and Väla- 
bäcken (the name of the inner part where it is more of 
a brook) run through a mildly undulating landscape 
with a variation of surface soils. The soil map shows a 
mix between glaciofluvial sand, clayey till and sandy- 
silty postglacial fluvial deposits. The variation of soils 
gives rise to special hydrological situations where lo
cally higher groundwater tables induce small swampy 
areas or even form springs. Although the zone is rela
tively large and also varied, it is not relevant to divide 
it further into sub-zones since it is homogeneous in its 
heterogeneity.

The area south of Landskrona is characterised by gla
ciofluvial sand, partly reworked by transgressions and 
Aeolian processes. The area is low, about 5-15 m a.s.l. 
Along the coast beach ridges on several levels can be seen, 
representing different mid-Holocene transgression phases. 
This sandy coastal zone, which continues further south 
of the study area, also provides up to kilometre-sized 
basins filled with organic sediments, of which at least 
some have previously formed lagoons during transgres
sion periods (Digerfeldt 1975).

Lakes, streams and organic soils

Due to agriculture lakes, streams and wetlands have 
been extensively transformed in the area during the

last couple of centuries. In the nineteenth century, the 
thresholds of the few natural lakes were lowered, and 
wetlands were drained to gain larger grazing lands. 
During the last century, most of the streams were trans
formed into straight ditches between fields, and were 
often also led through subterranean pipes. All these 
efforts have altered the appearance of the landscape 
dramatically. To visualise the landscape as it was be
fore these changes, the military reconnaissance map 
from 1812-1820 (Skånska rekognosceringskartan) is 
of major importance (Figure 2). This map displays the 
natural drainage pattern and presumably also the dis
tribution of the prehistoric wetlands. When different 
prehistoric landscape situations are reconstructed, the 
conditions in the early nineteenth century are essential 
for inferring a reliable distribution of surface waters 
and wetlands.

In the study area, agricultural activities have led to 
poor preservation of organic stratigraphies. Another 
factor that has significantly diminished peat lands was 
early deforestation, which forced people to use peat 
as fuel. It is not known when peat cutting on a small 
scale started, but during the late nineteenth century, 
and especially during the First and Second World Wars, 
western Scania was more or less totally exploited for 
useful peat. What remains of organic sediments was 
either situated too far from settlements or composed of 
gyttja soils that were not considered useful for fuel.

As a result, the West Coast Line Project could not 
count on stratigraphies from peat lands or lake sediments 
to use as palaeoecological archives. There was, however, 
more to be found than initially was hoped for.
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charcoal analysis of material from the various archaeological sites excavated.
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Methods
The environmental studies within the West Coast Line 
Project in Scania started in June 1995 with the first 
considerations about the overall conditions in the in
vestigation area. Archive studies concerning archaeol
ogy and ancient monuments in the area had already 
been made, but when the construction of a new stretch 
of railway was decided in the spring of 1995 and a 
formal investigation was ordered by the National Rail 
Administration, a gradual accentuation of the project 
started.

A project group of five archaeologists and Mats 
Regnell as a quaternary geologist was set up. The group 
made a survey of the stretch, which also included de
tailed mapping of the physical geography and geology. 
The whole stretch between Helsingborg and Kävlinge, 
about 40 kilometres, was walked and detailed notes 
were made that complemented maps and aerial photo
graphs. Special emphasis was put on suitable positions 
for prehistoric sites that needed further examination in 
later phases (Svensson 1995).

In October-December 1995, trial trenches along 
the course of the line were made to be able to evaluate 
the presence and frequency of preserved features below 
the topsoil, but no actual investigations of features or 
layers were made (Svensson [ed.] 1996).

In 1996 and 1997, trial excavations along the line 
were made (Svensson & Karsten 1996, Svensson & 
Karsten 1997). The trial excavations meant that limited 
areas of the identified settlements and other ancient at
tributes were investigated. The purpose was to be able 
to diagnose the sites as regards chronology and overall 
characteristics. This led to an evaluation of all the iden
tified sites and their scientific potential. The evaluation 
excluded a number of sites from further investigations.

During 1996 and 1997, the first palaeoecological 
investigations were performed, where practically all 
present wetlands were surveyed up to a distance of 5 
kilometres on both sides of the railway line. In total, 
an area of about 200 km2 was covered by the survey,

which may seem impossibly large. Parts of this area 
were covered by wetlands. However, many wetlands 
had been dried by ditching or excavated for agricul
tural purposes and the remaining wetlands and organic 
sediments proved to be just a minor fraction of what 
was once present.

In 1997, the stretch along the coast (Helsingborg- 
Landskrona) was the scene of final excavations, and in 
1998 the time came for final excavations in the area 
along the river systems (Landskrona-Kävlinge). When 
the investigations were at their maximum intensity al
most 100 archaeologists were in action. The situation is 
even more impressive when it is considered that at the 
same time the excavations due to the construction of 
the bridge between Sweden and Denmark were going 
on outside Malmö, with a similar quantity of archaeol
ogists. A majority of the younger generation of Swedish 
archaeologists were present in the southernmost prov
ince during this extraordinary excavation campaign.

Along the stretch between Helsingborg and Land
skrona altogether 11 sites were excavated. They were 
named according to ID numbers they were given in 
earlier stages of the project: 1A:5, 1A:7, 2:5, 3:3, 3:4, 
3:6, 3:7, VVP:3, 4 & 6 and “Oxhögarna". The sites 
excavated between Landskrona and Kävlinge were 
given ID numbers as SU1-23 from west to east, in a 
series designated for the final excavations (Swedish 
slutundersökning = final investigation). This amounts 
to altogether 34 sites that were selected for final inves
tigations (Figure 1).

Final palaeoecological fieldwork was performed 
during 1997 and 1998. Apart from sampling at the 
different archaeological investigations, excavations for 
special palaeoecological purposes were made outside 
but adjacent to the archaeological trenches, and also at 
one site especially earmarked for palaeoecology. These 
excavations were performed when important organic 
stratigraphies, often related to postglacial transgres
sions, were found.
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Table 1. Archaeological sites included in the final investigations.

Site name Project code Type of remains Periods represented Excavation report

Ättekulla 1A:7 Settlement Late Neolithic, Late Bronze Age-Early Iron Age Omfors 1999

Rya 2:5 Graves, settlement Late Bronze Age-Early Iron Age Ericson Lagerås 1999a

Glumslöv 3:3 Settlement, hearth complex Bronze Age Fendin 1999

Hilleshög 3:4 Settlement Late Bronze Age Aspeborg 1998

Rya - Settlement Viking Age-Modern Artursson 1998

Övra Glumslöv - Settlement Medieval-Modern Schmidt Sabo 1999

Härslöv 3:6/3:7 Settlement Neolithic-Bronze Age, Iron Age Strömberg & Thörn 2000

Glumslöv WP4 Settlement Neolithic, Laate Bronze Age-Early Iron Age Artursson 1999a

Säbyholm 1A:5 Hearth complex, settlement Late Bronze Age-Early Iron Age Martens 1999

Säby village - Settlement Viking Age-Modern Kriig SThomasson 1999a

Oxhögarna - Grave field, settlement Bronze Age Cademar Nilsson 1999

Häljarps Mölla SU2 Grave field Late Neolithic-Bronze Age Cademar Nilsson & Ericson Lagerås

1999a

Häljarp Village - Settlement Viking Age-Early Medieval Kriig & Thomasson 1999b

Häljarp SU5 Settlement Late Bronze Age-Pre Roman Iron Age Artursson 1999c

Tågerup SU6 Graves, Settlement Mesolithic Karsten & Knarrström 1999

Tågerup Öst SU7 Settlement Mesolithic Mårtensson 1999

Saxtorp SU8 Settlement Neolithic, Roman Iron Age-Migration Period, Artursson 1999b

Saxtorp SU9 Fen depositions Early Neolithic, Late Bronze Age Lindahl Jensen & Nilsson 1999, Nilsson & 

Nilsson 2001

Kvärlöv SU10 Settlement Early-Middle Neolithic Andersson 1999

Kvärlöv SU11 Settlement Iron Age Ericson 1999a

Kvärlöv SU12 Settlement Late Bronze Age-Early Iron Age Thörn Pihl 1999

Annelöv SU13 Grave field, settlement Bronze Age, Late Neolithic-Early Iron Age Cademar Nilsson & Ericson Lagerås

1999b

Annelöv SU14W Settlement Iron Age Ericson 1999b

Annelöv SU14E Settlement Bronze Age Lindahl Jensen & Thörn Pihi 1999

Dagstorp SU17 Grave field, settlement Middle Neolithic Månsson & Pihl 1999

Krångeltofta SU18 Long barrow Neolithic Ericson Lagerås 1999b

Dagstorp SU19 Enclosure, settlement Middle Neolithic, Migration Period Andersson et al. 1999

Dagstorp SU20 Settlement Late Iron Age Grønnegaard 1999

Dagstorp SU21 Settlement Middle Neolithic, Migration Period Becker 1999, Lagergren-Olsson & Linde- 

roth 2000

Särslöv SU22 Settlement Iron Age-Medieval Kriig 1999

Södervidinge SU23 Settlement Late Bronze Age-Early Iron Age Artursson 1999d

From the initial surveys, five localities with organic 
sediments were chosen for extensive coring, sediment 
description and sampling: Dalamossen, Sjögungan, 
Tågerup, Kalkkällan and Knagemöged. Of these, three 
sites (Tågerup, Kalkkällan and Knagemöged) were 
located adjacent to archaeological investigations. At 
Tågerup, a large Kongemose and Ertebølle settlement

was found. Here, two cores were made, and these were 
analysed for pollen, siliceous microfossils and sediment 
chemistry, in order to study both vegetation develop
ment and shoreline displacement. The Kalkkällan site 
(SU9) is also called Saxtorp. Here, a Funnel Beaker of
fering bog with an adjacent settlement was excavated. 
Some Bronze Age finds were also made. The core at
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Knagemöged is located close to the extensive Neolithic 
complex at Dösjebro (SU19). The other two sites, Dala- 
mossen and Sjögungan, were chosen for their potential 
for palaeoecology. The coring sites will be presented in 
more detail in the following chapter.

The aim was to use a combination of palaeoecologi- 
cal analyses on these stratigraphies and let them con
stitute a platform for environmental reconstructions in 
combination with macrofossil and charcoal analysis of 
material from the various archaeological sites excavat
ed. The sites chosen for final investigations are listed in 
Table 1 (Svensson 2002:13).

Fieldwork

Organic sediments were investigated and sampled 
with “Russian corers”. To survey the stratigraphies, a 
5 centimetre corer was used; when sampling for fur
ther analysis we applied a 10 centimetre corer. Samples 
were handled in halved PVC tubes during transport 
to and storage in refrigerator rooms. On several occa
sions where open trenches were made, steel boxes were 
used to sample the stratigraphies. The boxes measured 
100x15x20 centimetres.

Macrofossil samples were taken in the cores, but soil 
samples were also taken systematically from archaeological

contexts during the course of the excavations, see below. 
Samples from postholes in houses of all periods were tar
geted, but a large number of samples were also taken from 
Bronze Age hearths and cooking pits.

Six sediment cores from five sites were analysed for 
pollen, as mentioned above. Three of these were taken 
because of their proximity to archaeological sites, in the 
hope of obtaining data that might be compared with 
the results of the archaeological investigations. As will 
be seen, this goal could only be achieved at the Meso
lithic site at Tågerup. The other two sites were chosen 
because of their palaeobotanical potential. While they 
give more or less regional pollen spectra, they also suf
fer from being somewhat marginal in relation to the ar
chaeological sites investigated. The cores from Tågerup 
were also subjected to siliceous microfossil, sediment 
chemistry and mineral magnetic analysis, see below. 
This was done in order to get a more complete picture 
of the conditions within the basin, and to be able to 
reconstruct shoreline changes at Tågerup.

In addition, soil samples from archaeological exca
vation sites have also been analysed for pollen. In total, 
114 samples from 8 sites were analysed. The sites in 
question are SU2, SU8, SU10, SUU, SU13, SU17, SU18 
and SU22. Together, these sites span the time Neoli
thic-Iron Age. These samples were taken in an attempt

Table 2. Pollen from soil samples within the project.

Site Number of 

samples

Number of pollen per sample

0 1-25 26-50 51-100 101-200 201-300 301-500 >500

SU2 34 - 6 5 4 5 5 6 3

SU8 1 1 - - - - - - -

SU10 7 5 2 - - - - - -

SU11 4 - - - - - - 4 -

SU13 20 4 14 1 1 - - - -

SU17 6 3 3 - - - - - -

SU18 29 - 20 5 1 3 - - -

SU22 13 - 11 1 - - 1 - -

Sum 114 13 56 12 6 8 6 10 3

11,4% 49,1% 10,5% 5,3% 7,0% 5,3% 8,8% 2,6%
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to obtain more local pollen spectra, in the immediate 
surrounding of archaeological contexts. Such data may 
sometimes be used to discuss functional interpretations 
of prehistoric features such as houses or storage pits, 
but also to discuss the use of a certain plot of land prior 
to the construction of prehistoric mounds.

The samples are summarised in Table 2. Unfortu
nately, most of these samples turned out to contain lit
tle or no pollen. The exceptions are the Bronze Age set
tlement at Häljarp (SU2) and the Iron Age settlement 
at Kvärlöv (SU11), where a number of features yielded 
pollen. The results are discussed in Chapter 5.

The analyses were performed by Leif Björkman, Jo
nas Ekström, Carl Ljung, Joachim Regnéll and Thomas 
Persson (coordinated by Leif Björkman and Joachim 
Regnéll), Department of Quaternary Geology, Lund 
University.

Samples for pollen analyses were treated according 
to standard procedures (Berglund & Ralska-Jasiewic- 
zowa 1986) and mounted in glycerine. Analysis was 
performed at magnifications of x320 and x800 and 
phase contrast was used when necessary. A minimum 
of 1000 pollen grains was counted for each sample, ex
cept in samples with very low pollen concentrations.

Identification involved the use of pollen keys (Er- 
dtman et al. 1962; Fægri & Iversen 1975; Moore et 
al. 1991). Gramineae and Cerealia pollen were distin
guished on the basis of the criteria given in Beug (1961) 
and Fægri &c Iversen (1975). The key of Punt (1991) 
was used for the identification of Apiaceae taxa. In ad
dition, the reference collection at the Department of 
Quaternary Geology, Lund University, was of major 
importance. Pollen taxonomy follows the pollen keys 
mentioned above.

The results are presented as percentages of the sum 
of terrestrial taxa (aquatics, spores of Pteridophytes 
and Sphagnum, and the algae, Pediastrum, are exclud
ed from the calculation sum). To facilitate the descrip
tion and interpretation of pollen diagrams in terms of 
vegetation changes, local pollen assemblage zones were 
established (LPAZ). These zones have been established

visually, and each zone boundary denotes significant 
changes in pollen deposition and hence represents ma
jor changes in vegetation cover.

Macrofossil analysis

Within the sub-project Naturminnen, great emphasis was 
laid on macrofossil analysis as a complement to pollen 
studies. The analyses were performed by Mats Regnell.

In total, more than 3500 soil samples from more than 
30 sites were analysed (Table 3). In addition, a number 
of charcoal samples were identified. A special effort was 
made to analyse charcoal from Bronze Age cooking pits 
and hearths. In all, 127 such samples were analysed.

Furthermore, wood analysis was performed on 184 
samples from the Tågerup site. These analyses were 
performed by Thomas Bartholin, the National Mu
seum, Copenhagen. The results of these analyses have 
been discussed by Mårtensson (2001).

All sample volumes were measured. Each sample 
was put in a graded beaker, a known volume of water 
was added, the total volume was noted and by sub
traction the sample volume was calculated, and find 
concentrations could thus be defined. The measured 
volumes could be influenced by the samples’ water con
tent and mineral particle size, but these probably small 
variations were not taken into account.

Samples were either treated immediately after sam
pling or kept in airtight plastic bags when stored before 
preparation, and the soil samples were therefore kept 
in a naturally wet condition. 10 % NaOH was then 
added to the beaker and the sample was diluted for a 
length of time, depending on the clay content. Water
logged samples that were characterised by high organic 
contents were diluted for a longer time, and/or were 
heated up to approximately 60 °C and washed through 
a sieve with 0.25 mm mesh size. When soil samples 
were rich in carbonates and clay the organic parti
cles sometimes had a crust that increased their den
sity and also made the identification harder. On these 
occasions the samples were treated with 10 % HC1.
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Table 3 . Overview of samples for macrofossil analyses.

Site Number of samples No. samples from graves 

and burial constructions

Total sample 

volume (litres)

Volume from 

graves and burial 

constructions

1A:7 Ättekulla 100 — 78.4 —

2:5 Rya 7 3 4.7 1.1

WP4 Rya 88 — 61.5 —

VVP6 Övra Glumslöv 90 — 78.9 —

3:3 Glumslöv 141 — 169.4 —

3:4 Hilleshög 106 — 91.7 —

3:6 Härslöv 47 — 38.6 —

3:7 Härslöv 88 — 69.4 —

VVP1 Säbyholm 59 1 55.9 1.3

4:4 Säby 86 — 61.2 —

Oxhögama 39 1 71.6 0.6

SU2 Häljarps Mölla 196 117 217.1 140.8

SU3 Häljarps By 60 — 95.2 —

SU5 Häljarp 13 — 13.1 —

SU6Tågerup 560 66 472.6 43.8

SU7 Tågerup Öst 24 — 18.3 —

SU8 Saxtorp 270 — 212.8 —

SU9 Saxtorp 15 - 4.7 —

SU10 Kvärlöv 41 - 39.7 —

SU11 Kvärlöv 129 - 128.3 —

SU12 Kvärlöv 68 - 55.6 —

SU13 Annelöv 82 22 61.6 15.9

SU14Annelöv 123 — 130.0 —

SU17 Dagstorp 103 8 77.4 5.6

SU 18 Krångeltofta 35 24 34.5 22.5

SU19 Dagstorp 208 — 207.4 —

SU20 Dagstorp 14 — 13.1 —

SU21 Dagstorp 524 — 522.2 —

SU22 Särslöv 133 - 110.6 —

SU23 Södervidinge 41 - 36.3 —

Pre-investigations 27 — 28.3 —

Total number and volume 3517 242 3260.1 231.6
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Minerogenic soil samples were handled with a modi
fied flotation method. Diluted samples were placed in 
a 10-litre bucket. Under constant pouring of water into 
the bucket that was inclined with slight variations in 
angle, smaller minerogenic particles and organic ma
terial were decanted into the 0.25 mm sieve. Samples 
that were originally waterlogged were kept in water 
after preparation, but minerogenic samples were dried 
at room temperature. Macro remains were sorted and 
determined under a binocular microscope at magnifi
cations of x6-80. The identification was carried out 
using keys and atlases (Bertsch 1941; Katz et al. 1965; 
Berggren 1969, 1981; Beijerinck 1976; Jacomet 1987; 
Jacomet et al. 1989; Anderberg 1994). In the major
ity of samples that originated from minerogenic soils 
there was an amount of fresh seeds, rootlets, insects 
etc. These fresh specimens were considered as recently 
incorporated in the soil and were not regarded as sub
fossil finds, but their presence was noted.

The amount of charcoal in the samples was classified 
into three categories: 10 mg-0.5 g of charcoal per sam
ple, 0.5-5 g per sample, and >5 g per sample. In the ta
bles, this is reported as X, XX and XXX, respectively.

When final excavations were made in an area with 
sandy soils and the samples did not need any dilution 
in NaOH, preparations were made in the field parallel 
to the excavations. Thus, samples could be evaluated 
contemporaneously with the excavation situation and 
thus the sampling strategy could be directed towards 
contexts where the find conditions were favourable. 
Usually one person from each excavation team was re
sponsible for taking and registering samples.

Throughout the project, there has continuously 
been one person responsible for sample treatment and 
initial sorting of samples under microscope. The sam
ples were thereby handled with uniformity. Thanks to 
the thorough work of these persons (Felicia Girbulet- 
Dobos, Anneli Ekblom, Jens Heimdahl and Per Sjö
gren) the enormous amounts of macrofossil analyses 
performed could be evaluated consistently.

Siliceous microfossil analysis

Siliceous microfossil analysis was carried out on the two 
cores from Tågerup and at Sjögungan. The method gives 
indications of the water conditions at the sample site 
(salt, brackish, lake) since different species of diatoms 
are specific to certain types of environment. It is therefore 
commonly used in connection with shore displacement 
studies. The analyses were performed by Jan Risberg, 
the Institute of Physical Geography and Quaternary Re
search, Stockholm University. The results of the analyses 
on the first core (BP1) from Tågerup were discussed by 
Regnell et al. (2001; cf. also Risberg, this volume).

Mineral magnetic analysis

Magnetic analysis is used to quantify the concentration 
and type of magnetic minerals in a sample, and also to 
determine the size of magnetic particles. These vari
ables are related to both the kind of material that has 
been sedimented and to chemical conditions within the 
sedimentary basin, for instance the availability of oxy
gen. This information, together with other data, can 
be used to interpret changes in the environment. The 
methodology of mineral magnetic analysis is explained 
in detail by Thomson & Oldfield (1986).

The analyses were performed by Per Sandgren, the 
Department of Quaternary Geology, Lund University. 
In total, 506 contiguous sub-samples were analysed be
tween 32 and 1055 cm of the core BP1 from Tågerup 
(SU6). The results were presented in Regnell et al. 
(2001), where also a detailed description of the meth
ods used can be found.

Sediment chemistry

Chemical methods for characterising sediments are in
creasingly used in modern palaeoecology. The chemical 
characteristics in a sample will be a function of both 
the influx of material and the conditions within the ba
sin. In conjunction with other parameters, these varia
bles may give information about environmental changes
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both within and around the sampled basin. Siv Olsson, 
Department of Quaternary Geology, Lund University, 
performed the analyses. A total of 114 samples from 
core BP1 at SU6 (Tågerup) were analysed for organic 
and inorganic carbon, total nitrogen and total sulphur 
content. The results were presented in Regnell et al. 
(2001), where also a detailed description of the meth
ods used can be found.

Dating
Radiocarbon dating was performed at the Ångström 
Laboratory, Uppsala University. The radiocarbon analy
ses presented here have been performed on terrestrial

plant macro remains, except at Tågerup (SU6) where 
analyses on terrestrial mammal bones were also made. 
A majority of the charcoals and plant remains were 
identified to species and the age was also determined 
before analysis. The 14C results have been calibrated 
with the programme OxCal 3.18.

Diagrams
Pollen and macrofossil diagrams have been constructed 
with Tiliä and TiliaGrapb, latest versions available in 
2001-2002. Diagrams showing the chemical and mag
netic properties of sediment from Tågerup were drawn 
with the computer program Grapher.
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3. Sea level changes in the Öresund area
Without doubt changing sea level must have influenced human activities and strategies throughout the

Mesolithic in the Öresund area. But during one specific phase the transgression created a situation that

was extraordinary.
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Introduction
This report has been carried out as part of a major pal- 
aeoenvironmental study of the Tågerup area. The sur
face at the sampling site is located at about present day 
sea level where the river Braån joins the river Saxån. 
Judging from its submarine continuation into the Öre
sund straight, this river course has probably been ac
tive since the deglaciation (Mörner 1969). Quaternary 
deposits consist mainly of sand, both glaciofluvial and 
reworked, with small hills covered by boulder clay. Flu
vial deposits, consisting of clay and silt, are accumu
lated in the river valleys (Ringberg 1976).

In order to study variations in the sedimentary en
vironment, siliceous microfossils were studied in the 
sequence. Stratigraphical occurrences indicate salinity 
variations, water level changes and/or erosive phases.

Microfossils analysed

Diatoms are single cell algae surrounded by a frustule 
made of silica. They occur in all types of aquatic envi
ronments; sometimes also in terrestrial conditions. The 
species composition often gives indications regarding 
the environmental situation, e.g. salinity, water depth, 
pH, at the time of accumulation of the sediment. Typi
cal examples of errors include reworking with subse
quent re-deposition and chemical dissolution.

Phytoliths, or plant stones, are plates of silica formed 
within and between cells in roots, stems, leaves and 
stomata of plants. Especially grasses are rich in these 
particles. The main origin is from telmatic and terres
trial environments making them valuable as indicators 
of intensified surface run off and/or erosion caused by 
a transgressive sea level {e.g. Björck et al. 1995). Off
shore the Viking Age proto-town Birka large concentra
tions of phytoliths were interpreted as being the result 
of anthropogenic activities such as waste deposition 
and/or winter marketing (Risberg et al. 2002).

Ebridians are a group of heterogenous planktonic or
ganisms. They are mainly neritic (living on the continental
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shelf), but occur also in estuaries, inland saline lakes 
and semi-enclosed brackish water bays e.g. the Baltic 
Sea and the Black Sea (Ernisse & McCartney 1993). 
They are also common in nutrient rich and cool water 
of high latitudes (Lipps 1979). High relative occurrenc
es of Ebria tripartita in The Baltic Sea were interpreted 
as the result from increased input of nutrients com
bined with upwelling of cold water (Miller & Risberg 
1990). On the other hand, E. tripartita did not seem to 
be useful neither as a biomarker nor as a palaeoenvi- 
ronmental indicator by Westman (2000).

Dictyocha speculum is a silicoflagellate common 
in cold water at high latitudes with a salinity >10%o 
(Moestrup & Thomse 1990). Westman (2000) conclu
ded that D. speculum represented the phase with the 
highest salinity during the Litorina Sea stage in a sedi
ment core from the north-western Baltic.

Chrysopbyceae stomatocysts, i.e. resting spores, 
have been noted in a wide range of environments. These 
resting spores are formed by Chrysophytes, which are a 
group of predominantly flagellated and planktonic algae 
that are most common in circumneutral pH, low alka
linity, low phosphorus and low productivity lakes (Zeeb 
& Smol 1993). Stomatocysts have, however, also been 
noted in recent to sub-recent sediments of the Baltic (Ris
berg 1990a, Westman 8c Sohlenius 1996), in peat (Ris
berg 1990b) and in refuse pits rich in nitrogen (Miller 
et al. 1979). So far, very few stomatocyst morphotypes 
have been linked to the species that produce them (Duff 
et al. 1995). Therefore no attempt was made to separate 
the various morphotypes in this investigation.

Sponges can live both in marine and freshwater en
vironments (Harrison 1988). The observed spiculae in 
this investigation resemble those by Eshlemann (1949) 
as originating from freshwater taxa. Therefore, the oc
currences are believed to represent re-deposition by the 
rivers that enter the bay.

Starch develops in the shape of grains in plastids 
and is one of the most common carbohydrate in the
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plant world (Esau 1977). Starch occurs in seeds, roots 
or tubers and other fleshy structures of plants (Pearsall 
2000) and are therefore of terrestrial origin.

Methods

Siliceous microfossils and starch grains were separated 
from the sediment by the traditional method described 
by Battarbee (1986). Carbonates were removed by 
10 % HC1. Organic material was oxidised with 17 % 
H202. This process was started in room temperature to 
prevent excessively vigorous oxidation. After a gradual 
increase of temperature on a water bath, the process 
was allowed to continue at 100°C until all organic 
material was oxidised. Repeated d ecanting in 100 ml 
beakers at 2-hour intervals removed the bulk of the clay 
fraction. Flocculated clay particles were separated by 
NH,, after which decanting continued until the liquid 
was clear. Coarser particles were removed by decanting 
after 5 seconds. The residue was mounted in Naphrax 
and studied under LM at xlOOO using immersion oil.

General ecological information on diatoms was ex
tracted from Cleve-Euler (1951-1955), Hustedt (1955), 
Miller (1964), Mölder & Tynni (1967-1975), Tynni, 
(1975-1980), Krammer & Lange-Bertalot (1986, 
1988, 1991a, b), Risberg (1991) and Snoeijs et al. 
(1993-1998). Diatoms were grouped according to their 
habitats regarding life forms and salinity demands. Ma
rine- and brackish water planktonic taxa are believed to 
be autochtonous, i.e. actually living at the site. Paralia 
sulcata can live both as benthic and in plankton and 
has therefore been grouped as tychopelagic (cf. Miller 
1964, Crawford et al. 1990, Sims &C Crawford 2002 
and discussion below). The grouping of Melosira westii 
as tychoplanktonic is uncertain (see under discussion).

Chronology

A time-depth model has been constructed via radiocar
bon dates of terrestric macrofossils from the analysed 
sediment sequence (Figure 4). Two dates obtained from

adjacent corings together with a pollen analytical cor
relation are also used in the model. The curve is inter
polated between dates thus providing a regression that 
in turn was used to date the zones shown in Figure 5.

Results and interpretation

The diagrams have been divided into 10 siliceous mi- 
crofossil assemblage zones (Figures 6 and 7). These are 
based on the distribution of the siliceous microfossils 
and starch grains. Diatoms dominate the sequence, 
except in zone 10 where phytoliths dominate (Figure 
6). Characteristic diatom species occurring in most of 
the samples include Diploneis didyma, Hyalodiscus 
scoticus, Melosira lineata v. genuina, Paralia sulcata, 
Synedra crystallina, Cocconeis scutellum, Fragilaria 
fasciculata and Epithemia turgida + v. westermanni 
(Regnell et al. 2001).

The diatom composition clearly indicates that the 
sediments were accumulated in marine- to brack
ish water (Figure 7). Most taxa are benthic (bottom
dwelling) and epiphytic (growing on a higher plant e.g. 
reeds), indicating that the water depth at the sampling 
site was relatively shallow during the accumulation of 
the analysed sequence. The degree of fragmentation is 
high, implying that the sediments were deposited in a 
high energy environment. Long shore drift is a source 
of error that could have caused mixing of on-site living 
diatoms with reworked frustules.

Below are the established zones described from bot
tom upwards:

Zone 1 displays a continuous curve for sponge 
spiculae. Starch grains show somewhat enhanced 
concentrations in the lower part of the zone. Among 
diatoms, marine- and brackish water taxa dominate 
with 70-80 %. Typical taxa are Diploneis didyma, 
Nitzschia compressa, N. granulata and N. navicularis. 
Also the freshwater taxon Amphora aequalis occur.

The diatom distribution indicates the first ingres
sien of brackish and marine water (cf. Zalat 2000) 
from Kattegatt. Probably, the distance to a river mouth
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was short, resulting in deposition of freshwater sponge 
spiculae. This input could also be indicated by the oc
currence of Amphora aequalis, a taxon that is reported 
to live in north European lakes and rivers (Krammer & 
Lange-Bertalot 1986).

Zone 2 display the highest relative occurrence of 
sponge spiculae (c. 5 %) and phytoliths show enhanced 
relative occurrences (c. 3 %). Freshwater taxa reach c. 
10 %, especially common are Cocconeis neothumensis 
and C. neodiminuta. The occurrence of Aulacoseira 
islandica and Stephanodiscus neoastraea is notable,

being two of the most common taxa during the An- 
cylus Lake of the Baltic basin. There is a peak in the 
planktonic Cyclotella striata (c. 10 %).

The peak of taxa indicating freshwater in zone 2 is 
interpreted to be the result from the paleo-hydrologi- 
cal regime that prevailed after the connection between 
Kattegatt and the Baltic basin. It is likely that the cur
rents were dominated by northward flows, bringing di
atom frustules typical for the Ancylus Lake. The small 
peak in the brackish and marine planktonic Cyclotella 
striata could be interpreted as the result of a short term

31



Sea level changes the Öresund area

32

Figure 5. Shore displacement curve covering the time period from 9000 to 5000 cal yrs BP.
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Figure 7. Summary diagram of diatoms identified from Tågerup. Graphs for separate taxa 
can be found in Regnell et al. (2001).
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increase in water depth. The increase in phytoliths 
could be the result from human activities that caused 
an in-wash of soil derived particles.

In zone 3, sponge spiculae decrease, while Chryso- 
phyceae increase. The relative occurrence of indiffer
ent taxa increase to c. 60 %. Especially common are 
Epitbemia turgida + v. westermanni (c. 40 %) together 
with E. adnata (c. 1 %), Rhopalodia gibberula (c. 
5 %) and R. gibba (c. 1 %). Also the halophilous taxa 
Cyclotella meneghiniana (c. 1 %), Rhoicosphenia ab- 
breviata (c. 1 %) and Rhopalodia gibba v. ventricosa 
(c. 1 %) increase (cf. Sandgren et al. 1999). The envi
ronmental changes are also recorded by the increase in 
the brackish water taxa Fragilaria schulzii (c. 10 %) 
and Mastogloia spp (c. 5 %).

The diatom distribution in zone 3 indicates a de
crease in salinity. We believe that this scenario pre
vailed when the contact between Kattegatt and the 
Baltic was fully established, allowing a dilution of the 
marine ocean water with less saline water.

In zone 4, marine and brackish water taxa increase 
again. Also the relative occurrence of aerophilous dia
toms increases. Especially common among brackish and 
marine taxa are Chaetoceros spp resting spores (c. 5 %), 
Hyalodiscus scoticus (c. 10 %), Melosira lineata v. gen
uina (c. 5-30 %), Rbabdonema spp (c. 5 %) and Tricera- 
tium antediluvianum (maximum c. 7 %). The aerophilous 
Diploneis oblongella occur with c. 3 %. The frequency of 
planktonic taxa increases reaching c. 10 %.

The zone is interpreted to represent a first culmina
tion of the ingressien of marine water into the bay. The 
water depth was the largest, allowing long shore currents 
from north to south to transport frustules of Triceratium 
antediluvianum from its growing area in Kattegatt.

In zone 5, epiphytic taxa increase, e.g. the brackish 
and marine species Amphora beaufortiana (c. 1 %), 
Caloneis brevis (c. 2 %), Navicula forcipata (c. 1 %), 
Nitzschia sigma (c. 0.5 %) and Pinnularia cruciformis 
(c. 1 %), indicating a decrease in water depth.. The 
tychoplanktonic taxon Melosira lineata v. genuina

show the lowest relative occurrence within the gyttja 
sequence (c. 1 %). The planktonic Triceratium antedi
luvianum is still present, however, in low percentages 
(c. 0.5 %). The frequency of the aerophilous Diploneis 
oblongella increase to c. 3 %. The composition alto
gether reflects a decrease in water-level and therefore a 
regressive phase.

In zone 6, there is a slight increase to c. 1 % in the 
relative occurrence of phytoliths. The tychoplanktonic 
Melosira lineata v. genuina increase to c. 5-10 % and the 
planktonic Triceratium antediluvianum is still present 
with similar percentages as in zone 5 (c. 0.5 %).

The diatom distribution in zone 6 is interpreted 
to represent somewhat deeper conditions and conse
quently a transgressive phase.

Zone 7 is characterised by a decrease in the tycho
planktonic Melosira lineata v. genuina to c. 4 % and 
the disappearance of the planktonic Triceratium ante
diluvianum. This distribution is interpreted to repre
sent a regressive phase.
In zone 8, Melosira lineata v. genuina increase again to 
c. 10 % as the result from an increase in water depth.

In zone 9, Melosira westii show high numbers (c. 
15 %) together with the tychoplanktonic Paralia sul
cata (c. 25 %). Melosira westii has on the east coast 
of Sweden been used to define transgressive phases 
(Miller 1973, Björck et al. 1995). Andrén et al. (1999) 
has, however, classified the taxon as periphytic which 
restrict its value as an indicator of water depth. We 
choose to interpret this zone as the result from a regres
sive sea level (see discussion below)

In zone 10, phytoliths show high numbers (c. 80 %). 
The number of diatoms decreases, being dominated by 
brackish water taxa in the lower part of the zone, e.g. 
Campylodiscus echeneis (c. 30 %) and Navicula pusilla 
(c. 5 %). Freshwater taxa are dominated by the rheophi- 
lous Meridion circulare (c. 10 %) and Pinnularia spp (c. 
80 %) in the upper part of the zone. Diploneis inter- 
rupta (c. 40 %) and Hantzschia amphioxys (c. 2 %) are 
representative species among aerophilous taxa.
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This siliceous microfossil distribution clearly indicates 
sedimentation in shallow brackish water with a high 
input of material from a terrestrial environment.

Discussion

Biostratigraphical studies of the ancient lagoon Barse- 
bäcksmossen, about 10 km south of Tågerup, indicated 
that seven transgressions occurred between 7000 and 
4000 14C years BP (Digerfeldt 1975). Possibly, these can 
be correlated with L1-L4 as defined on the Swedish east 
coast south of Stockholm (cf. Miller & Robertsson 1981, 
Brunnberg et al. 1985, Miller & Hedin 1986, Risberg et 
al. 1991, Åkerlund et al. 1995, Björck et al. 1995, Ols
son & Risberg 1996). Because of more intense isostatic 
uplift in this area, these transgressions are registered at 
successively lower elevations. In the Barsebäcks Mosse 
investigation, the maximum amplitude is determined 
at about +4 m. In age, this phase correspond to L3 c. 
5000 14C years BP in the Baltic scheme, which also has 
been determined by Westman (2000) as the maximum 
salinity phase.

The Barsebäcks Mosse sequence displays a some
what different diatom stratigraphy than the Tågerup 
lagoon. In Barsebäcks Mosse, typical oligahalobous 
species, Cyclotella comta and Stephanodiscus astraea, 
indicate freshwater conditions prior to the ingressien 
of marine-brackish water. Thereafter Cocconeis scutel- 
lum, Grammatophora oceanica, Opephora pacifica, 
Hyalodiscus scoticus and Synedra tabulata dominate. 
At the Barsebäcks Mosse site the mesohalabous Cy
clotella caspia and Hyalodiscus scoticus were the 
dominant plankton (note that the latter species has 
been stated by Kuylenstierna & Witkowski (1994) to 
be epiphytic). Synedra crystallina and S. tabulata are 
common during the Late Atlantic period. In the Early 
Subboreal, an increased shore vegetation is indicated 
by benthic taxa such as Achnantbes pseudobiceps and 
Fragilaria construens v. venter. The brackish water 
phase ends with the development of a typical Clypeus

lagoon with species such as Campylodiscus clypeus and 
Amphora mexicana v. major (cf. Fontell 1926, Florin 
1946, 1973, Miller 1986). The final isolation is indi
cated by the increase in several oligohalobous taxa, e.g. 
Cymbella cymbiformis, C. ventricosa and Gompho- 
nema intricatum. In summary, the Barsebäcks Mosse 
sequence displays a development from a freshwater 
pool, an ingressien of marine-brackish water with 
several minor transgressive phases, the development 
of a shallow, nutrient rich lagoon and a final isolation 
with a subsequent formation a freshwater lake. This 
difference, as compared to the Tågerup site, is prob
ably depending on the basin morphology. The Tågerup 
site is situated in the inner part of a river system while 
Barsebäcksmossen acted as a separate basin both prior 
to the Atlantic eustatic rise in sea level and thereafter. 
This difference also resulted in more marine conditions 
at Tågerup, as indicated by the occurrence of e.g. Ac- 
tinocyclus spp., Biddulphia spp., Coscinodiscus spp., 
Paralia sulcata, Rhabdonema spp. and Triceratium an- 
tediluvianum.
Christensen (1996) has published a diagram show
ing the shore displacement on the Danish side of the 
Öresund strait. This curve shows a major transgres
sion with four minor oscillations between c. 7000 and 
4000 14C years BR The model indicates that sea level 
reached somewhat higher altitudes (around 1-2 m) on 
the western side of Öresund, probably depending on a 
different isostatic history.

Paralia sulcata is one of the most common taxon in 
the analysed sequence at Tågerup. McQuoid & Hob
son (1998) stated that the specie is dominant in both 
the phytoplankton and sediments in the Saanich Inlet, 
British Columbia, Canada. The taxon shows an in
crease in absolute abundance around 6000 14C years BP, 
which is associated with an increase in sea level. Zong 
& Horton (1998) states that Paralia sulcata is related 
to back-barrier (lagoonal) conditions in Thornham 
Marsh, south-eastern England. Zong (1997) found P. 
sulcata highly adaptable to large variations in salinity,
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a minimum water depth of c.l m and to fine-grained 
and organic enriched sediments. The specie does not 
like living in cold water. On the other hand, P. sul
cata was found in pre-isolation sediments in basins on 
northern coast of Kola peninsula, Barents Sea (Snyder 
et al. 1997). The stratigraphic occurrence of the specie 
in sediments accumulated in Chesapeake Bay on the 
east coast of USA, is interpreted to depend on increas
ing siltation of sandy bottom habitats or an increase in 
freshwater input (Cooper 1995). In investigations from 
the Skagerack/Norwegian Sea area, P. sulcata is noted 
as a coastal plankton (Miller 1982, Sawai et al. 2002), 
a coastal specie (Stabell 1986) and as a true bottom 
form, occasionally found in neritic plankton (Stabell & 
Lange 1990). In the compilation by Zong (1997, Table 
1, p. 127), ecological characteristics range from benthic 
to planktonic living in muddy estuaries, marine littoral 
zones, tidal channels and lower intertidal flats within 
bays. Salinity preferences range from 5 to 35 %o.

Melsosira westii Smith and its variety parva Brand
er is a diatom taxon growing in the littoral zone in 
brackish and marine waters (Cleve-Euler 1951, Mölder 
& Tynni 1967). Despite that the optimum salinity is 
reported as about 30 %o (Mölder & Tynni 1967), the 
occurrence was not noted in surface sediments from 
Skagerrak and Kattegatt (Jiang 1996). Especially, the 
variety parva is common in sediments accumulated dur
ing the Litorina Sea (Mölder & Tynni 1967, Björck & 
Sakson 1994). Its affinity for the littoral zone in the 
southern part of the Baltic is demonstrated by Hällfors 
(1979), Abelmann (1985) and Andrén et al. (1999). 
There are, however, different opinions weather the 
taxon is benthic or planktonic. Brander (1935), Miller 
(1964) and Paabo (1988) interpret the taxon as marine 
and to occur in the planktonic community. Based on the 
stratigraphic occurrence, the authors identify transgres
sive sea levels during the Litorina Sea stage of the Baltic. 
Miller & Risberg (1990) characterised Melosira westii 
as an allochtonous (?), planktonic coastal taxon. On the 
other hand, Snoeijs (1988) states that the species grow 
on bottoms in the littoral zone in marine waters. This

interpretation is also adopted by Andrén et al. (1999), 
who found that two cores collected close to the shore of 
northern Germany contain M. westii, while two cores 
collected off-shore did not. This pattern is also obvious 
from the Swedish south-east coast, where Paabo (1988) 
registered M. westii in cores collected south of Kalmar 
but not in an off-shore core from east of Oland. In 
Vos & de Wolf (1993), the taxon is stated as marine 
tychopelagic. In areas of regressive shore displacement, 
the taxon is common in sediment accumulated prior to 
the isolation of small basins from the Litorina Sea stage 
of the Baltic Sea (Risberg et al. 2005). The occurrence 
has by several authors been interpreted as the result 
from a deepening of the water column, i.e. a transgres
sive sea level (Miller 1973, Robertsson 1991, Björck et 
al. 1995). It seems as the occurrence in eastern, central 
Sweden is restricted to certain altitude intervals. Large 
occurrences has, however, also been observed in Lake 
Halmsjön, where no transgressive trend was involved 
(Also 1998). Shortly after the ingressien of saline water 
into the Baltic basin, the salinity was probably too low 
for the species to thrive. This is shown from Lake Ådran, 
isolated c. 6000 14C years BP, where only scattered frus- 
tules were found (Risberg 1991). Further north, in the 
Anundsjö region, no frustules were found between the 
time period from the onset of the Litorina Sea until 4000 
14C years BP. During the Eemian interglacial, however, 
the taxon was noted from Lake Evijärvi on the Finnish 
side of the Baltic (Grönlund 1991). M. westii has been 
reported to occur in large numbers in gyttja accumulat
ed in the Litorina Sea in Åland (Cleve Euler 1933-1934, 
Glückert 1976). These observations were, however, not 
interpreted as representing an increase in water depth. In 
Lake Getryggen, c. 25 km SW of Stockholm, M. westii 
occur with percentages up to c. 20 % (Risberg 1988). 
The taxon co-occurs with Terpsinoe americana, indicat
ing warm conditions at the time of deposition. The iso
lation from the Baltic at c. 4000 14C years BP seems to 
have been “simple”, i.e. no transgressive sea level was 
interpreted to have taken place. In the mire Älgpussen, 
30 km SW of Stockholm, the stratigraphic occurrence of
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Melosira westii coincides with a sequence of clay (Björck 
et al. 1995, Karlsson et ai. 1995). These observations 
were interpreted to be caused by the Litorina transgres
sion 4 (L 4) c. 3500 14C years BP. The geographic oc
currence of M. westii seems to a large extent to be more 
or less restricted to the Baltic basin. In north-western 
Scania, several studies of sediments accumulated during 
the postglacial transgression revealed no. observations of 
Melosira westii (Halden 1929).

Based on the above discussion from various litera
ture sources on the ecology of these taxa, both were 
considered as facultative plankton (cf. Regnell 2001). 
This means that the stratigraphic occurrences are dif
ficult to interpret in terms or high and/or low water 
depths. Major emphasis in the present study was there
fore put on strict planktonic lining taxa.

The occurrence of ebridians and the silicoflagellate 
Dictyocba speculum Ehrenberg has been used by West- 
man (2000) to study salinity changes in the Baltic ba
sin. It was concluded that Ebria tripartita (Schumann) 
Lemmermann had restricted value as an indicator of 
palaeosalinity, while D. speculum was confined to the 
period 5500-4500 14C years BP corresponding to the 
maximum salinity phase in the Baltic basin. In the 
present investigation, however, it seems as ebridians 
are confined to the maximum salinity phase (zones 4/5) 
and that D. speculum occur in less saline conditions 
(zone 8). Few skeletons were found, however, making 
this interpretation uncertain.

An interesting question is weather the occurrence 
of Chrysophyceae stomatocysts can be used as an indi
cator of intense anthropogenic activity on the nearby 
shore. Since these have been found in large quantities in 
refuse pits rich in nitrogen in cannot be excluded that 
they represent a change in land use (use of manure?) 
or an increase in population. If so, the marked change 
at the boundary between zone 1 and 2 could mark an 
increase in human activities. This activity then peaks 
in zone 6 after which there is a decrease in zone 7. The 
high concentrations recorded in zone 10 are connected 
to terrestrial conditions.

Conclusion

Data from diatom analyses, radiocarbon dating of ar
chaeological remains, soil morphology and geomor
phology provide information for the construction of 
a shore displacement curve covering the time period 
from 9000 to 5000 cal yrs BP (Figure 5). The older 
part from c 9000 to 8500 cal yrs BP is considered from 
a radiocarbon date of a reworked peace of oak at 940 
cm depth. Furthermore, the line is drawn through 8800 
cal yrs BP at 700 cm depth, which correspond to the 
transgression of a bedrock threshold in Öresund at that 
time (Björck 1995). These two different types of data 
harmonize, but the older part of the curve should any
how be considered as tentative.

The remaining part of the curve is based on dia
tom stratigraphy and a number of radiocarbon dates 
of levelled archaeological remains from graves, telmat- 
ic and marine sediment. Prominent beach lines have 
served as key levels. The highest coast line in the area 
is determined from investigations within the project to 
about +5 m above present day sea level. This level was 
reached by the sea shortly after 5500 cal yrs BP, cor
responding to zone 8. Prior to this event, a number of 
fluctuations have been recorded. The available records 
for the time period between 7000 and 5500 cal yrs BP 
do not provide exact information on amplitudes of the 
oscillating sea level.

Without doubt changing sea-level must have influ
enced human activities and strategies throughout the 
Mesolithic in the Öresund area. But during one specific 
phase the transgression created a situation that was ex
traordinary.

The lowermost zone in the diatom diagram repre
sents a situation when Öresund was a narrow bay of 
the sea to the north. During the same time the Baltic 
was a lake (the Ancylus stage) and had been separated 
from the sea, i.e. from the Kattegatt, for at least one 
and a half thousand years. When the transgressing sea 
reached a certain level the two water-bodies joined and 
Tågerup was situated very close to this junction. This 
event corresponds in time with the beginning of Zone 
2 in the Tågerup diagram.
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Among the diatoms found in Zone 2, there are species 
common in the stage of the Ancylus Lake of the Baltic 
basin. Through-out the zone, marine-brackish species 
decrease and brackish increase. The species are consist
ent with a brackish environment, however, the same 
composition is not seen in later zones. Altogether the 
diatom spectrum in Zone 2 is ambiguous and hard to 
correlate with other parts of the Tågerup diagram as 
well as with other studies.

The plant macrofossils present in Zone 2 (a com
plete report on the analyses of plant macrofossils on 
the sediment sequence from Tågerup will be presented 
elsewhere) are dominated by two plants. One is Juncus 
balticus that occur with a few finds in Zone 1 but not in 
the zones above Zone 2. In recent times J. balticus grow 
very sporadically along the Öresund strait (Weimarck 
& Weimarck 1985), but is more common both in the 
Baltic (especially the northern Baltic) and on the coasts 
of Denmark and Norway (Mossberg & Stenberg 2003), 
where it grows on sandy or peaty soil. The dominance 
of /. balticus is remarkable since it normally does not 
form extensive stands e.g. in zones along beaches, nor 
does it produce very large amounts of fruits. The other 
dominating plant in Zone 2 is Ranunculus peltatus ssp. 
baudotii. This plant has a similar modern distribution 
as the previous one and is nowadays found along the 
shores of the Baltic and in the southern part of Öre
sund. As it happens its northernmost recent occurrence 
in Öresund is very close to Tågerup. Further to the west 
R. peltatus ssp. baudotii is found sporadically along 
coasts in the North Sea, but more continuous on the 
British Isles. In the analyses from Tågerup it is only 
present in Zone 2.

The characteristics of Zone 2 deviates both from 
other species compositions found in the sediment 
sequence and from modern analogues. We interpret 
the approximately 150 years that Zone 2 represents 
as a period when two biotopes were mixed and when 
Öresund provided both fresh water and marine re
sources. This situation was the initial stage to the

brackish-water environment formed later but when 
long-term competition had not excluded a vast range 
of species. In other words, the environment was not 
brackish, it was at the same time both lake and sea. Of 
course there were many species that could not tolerate 
the environmental changes due to physiological con
strains, but for those that coped Öresund was open to 
any new plant or animal that earlier were out-locked 
due to a land barrier. There was an extraordinary re
source mixture available for humans and it is hardly a 
coincidence that the settlement at Tågerup was estab
lished during Zone 2.

The later settlement phase, belonging to the Erte- 
bølle culture, coincided with a period of transgressive 
culmination followed by a period when the sea-level 
was regressing. Environment and resources had since 
the previous Kongemose phase become more balanced. 
Although sea-level was changing, the amplitude must 
have been too small to create any major changes in 
water flora or fauna.

In the Öresund area studies of shore-line displace
ment have previously been made at Barsebäck (Di- 
gerfeldt 1975) and Vedbaek (Christensen 1995). The 
displacement curves inferred from these studies are 
shown in Figure 5 together with the Tågerup curve. 
There are similarities between the curves. First of all 
the three curves show water level changes between 2 
and 5 m.a.s.l. in the period between 7500 and 5500 BP. 
The curves from Tågerup and Vedbaek are compara
ble, although the latter shows one culmination which 
coincides with a regression in the Tågerup study. The 
Barsebäck curve is similar to the Tågerup curve in that 
the last culmination represents the highest level and that 
culmination and regression events generally coincide al
though the levels interpreted from the Barsebäck study 
are lower. The best correlation between all three studies 
is the timing of the last culmination at 5500 BP. One 
major difference between the Tågerup curve and the 
others is that it starts earlier. Information on the earli
est parts of the curve before 8500 BP is insufficient, but
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the period between 8500 and 8000 BP in the Tågerup 
study provide new and reliable information about sea- 
level transgression in Öresund.
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4. Vegetational development The purpose of this chapter is to present an over

view of the development of the vegetation in the investigation area. The information is mainly gained

from pollen analyses of six sediment sequences at five sites.
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The purpose of this chapter is to present an overview 
of the development of the vegetation in the investiga
tion area. The information is mainly gained from pol
len analyses of six sediment sequences at five sites. The 
chronological emphasis is related to the archaeological 
results of the project and in the final synthesis scheme 
(Figure 24) the time scale is defined between 7000 BC 
and AD 1300, or from the Middle Mesolithic to the 
Early Middle Ages. Some of the analysed sequences 
also cover the Late Glacial and earlier parts of the 
Holocene, but these periods are only described briefly 
when the different pollen diagrams are presented and 
not discussed in detail.

The analyses included in this study suffer from a 
number of difficulties. These concern dating, chrono
logical hiatuses and possible disturbances, which makes 
some of the sites rather difficult to interpret. In general, 
the sites were chosen for geographical reasons, because 
of their location close to archaeological excavations, 
rather than because of their suitability for palaeobo- 
tanical analysis. A general problem in this as in other 
studies is the relation between pollen counted and the 
actual vegetation represented. Of the six sequences ana
lysed, two have few or no radiocarbon datings. These 
localities, Kalkkällan and Knagemöged, are small basins 
where local vegetation dominates the pollen spectra, 
which makes correlation with regional pollen diagrams 
complicated. Since the information gained from the site 
Knagemöged was poor, the results will only be summa
rised in brief but left out of further analysis. The sites 
that represent larger basins are easier to correlate with 
other diagrams from the region (e.g. Nilsson 1964; Reg- 
néll 1989), but do not lack chronological problems.

The analysed sequences are divided into local 
pollen assemblage zones that are interpreted as 
landscape types such as woodland, open grassland, 
arable land etc. All zones can be further defined into 
more detailed descriptions of each site’s surrounding 
vegetation, but the ambition in this chapter is to give

a general background to the landscape vegetation, 
which will be further discussed in more detail in later 
chapters. In Chapter 6 the pollen data from different 
periods and areas will be related to and interpreted to
gether with the frequencies of cereal grains and weeds 
from the macrofossil analyses and land use will be dis
cussed in more detail.

There have been few earlier studies on vegetation 
history in western Scania and none on the long-term 
development of the cultural landscape. The pollen 
analyses previously performed in the area are limited 
to one site, namely the peat bog Barsebäcks Mosse. 
Here Nilsson (1935) and Digerfeldt (1975) have stud
ied the landscape changes, but a major emphasis in 
these works has been the study of sea-level changes. 
The older of the two studies presents a pollen diagram 
that covers the Late Glacial period and the later part of 
the Atlantic and earlier part of the Subboreal periods. 
However, the diagram only depicts tree-pollen types 
and is less useful for comparisons of e.g. land use. The 
younger study, which includes a diagram with good 
time resolution of the period between c. 6000-3000 
BC, also accounts for herb pollen taxa. Although the 
later study at Barsebäcks Mosse was focused on sea- 
level changes, it gives us possibilities to correlate and 
compare with the present study, and also supplements 
important information on early land use.

In addition to the previously mentioned palaeoeco- 
logical studies in the area, only minor works have been 
performed. Examples are pollen analyses on submerged 
peat from Landskrona harbour (von Post 1928) and 
studies on the peat stratigraphy at Allerum north of 
Helsingborg, already damaged during the 1930s (Nils
son 1935).

The sites used for palaeoecological analyses are lo
cated in different parts of the study area (Figure 8). They 
have different sizes and are situated in different geo
graphical zones, and each site has particular aspects to 
be considered regarding pollen representation.
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Figure 8. Map of the study area with the investigated sites Dalamossen, Sjögungan, Tågerup, Kalkkällan and Knagemöged indicated.
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Table 4. Lithology of the analysed sediments in Dalamossen.

Depth (m) Lithology

0,35 - 0,87 Red-brown gyttja, (0,60 - 0,63 calcareous matter)

0,87-1,07 Dark grey silty gyttja

1,07-1,43 Clayey silt (sand layer at 1,30 m)

1,43-1,53 Sand

1,53-1,70 Gyttja with molluscs

1,70-1,90 Silty gyttja

1,90-2,00 Clay

Table 5. Radiocarbon datings from Dalamossen. All dates were perfor
med on terrestrial plant macrofossils.

Lab nr Sample 

depth (cm)

uC-years BP Calendar years 

BP(95.4 %)

Ua-9522 50-52 modern

Ua-9523 100-101 2170+70 390-40 BC

Ua-9524 105-106 2080±70 360-280 BC (7.9%) 

260BC-80AD (87.5%)

Ua-9525 120-121 2390±75 800-350 BC (94,4%) 

300-250 BC (1,0%)

Ua-9691 132-133 2525±115 900-350 BC

Ua-9692 143-145 2220±65 400-110 BC

Ua-9526 156-157 6890±105 5990-5940 BC (6,6%) 

5930-5610 BC (88.8%)

Dalamossen

The site is situated in the Hilleshög Valley within the 
Glumslöv Hills (Figure 9). The place provides a beauti
ful, monumental scenario where the hills surround the 
valley floor almost like an amphitheatre. Today, the 
valley is grazed by cows and horses and is fairly dry due 
to drainage. But the valley floor hatrangely none were 
found. The soil in the valley bottom appeared to be 
rusty red silt; its colour, oddly enough, resembled that 
of a podzol. But a closer examination revealed its kind, 
namely sediment characterised by chemical precipita
tion. In the valley, up to one metre thick organic depos
its, superimposing about another metre of minerogenic 
sediments, have developed. This stratigraphy is under
lain by till. The water emanates from springs in the hill 
slopes. The complex mix of sorted sand, silt and clay 
in the hills obviously also allows complex groundwater 
movements, resulting in an abundance of springs. The 
groundwater is rich in iron and when the water comes 
into contact with the atmosphere the result is precipi
tation of carbonates and red-coloured iron substances. 
One apparent problem with the sediments in Dalamos
sen could be redeposition due to changing flow from 
the springs. This is perhaps not so great a problem, 
since the pollen stratigraphy is not homogeneous. But 
the presence of possible hiatuses must be considered.

The pollen data are presented in a percentage dia
gram with all terrestrial pollen types included in the 
pollen sum (Figure 11). The pollen diagram is di
vided into four local pollen-assemblage zones (LPAZ 
D:l-D:4), which are described and interpreted below. 
A summary of the zones’ characteristics and chronol
ogy is presented in tables 5 and 6. The stratigraphy is 
shown in Table 4.

The time span of the diagram is shown by six 14C 
datings (Table 5). A time-depth diagram has been con
structed on the basis of these datings, where a linear 
regression is drawn by hand (Figure 10).

The pollen source area of the diagram differs be
tween taxa and between zones. The sequence was tak
en in the central part of a 7 ha area of wetland. Today, 
the wetland is open and there are not many trees in

the immediate surroundings, so the tree pollen accu
mulating at the surface is probably of regional origin. 
The present-day herb pollen is probably a mixture of 
the local wetland vegetation and the upland grassland 
vegetation of the surroundings. From periods when the 
area was forested, pollen from wetland tree species are 
mainly local, and considering the size of the site, the 
pollen from upland vegetation mainly regional.

The lowermost pollen samples (zone D:l) are from 
the pollen zone ATI (Nilsson 1935, 1964). They reflect 
nemoral forest vegetation more than 8000 calendar 
years old. The regional upland vegetation was charac
terised by nemoral forest tree species such as Ulmus and 
Tiliä. The striking absence of Quercus and Fraxinus is 
most likely caused by local conditions for pollen preser
vation. Pollen from Quercus and Fraxinus are less likely
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Figure 9. Map of the site Dalamossen, with the position of the analysed sequence indicated.

to be preserved when pollen preservation conditions are 
poor, as they contain less sporopollenin than e.g. Tiliä, 
Corylus, Betula, Alnus and Ulmus (e.g. Havinga 1964, 
1971, 1984). The light-demanding Corylus occurs in 
rather low numbers, implying dense nemoral forest 
vegetation with a low frequency of disturbance. Betula 
probably dominated the local wetland vegetation, as 
Alnus and Salix pollen occurs in such low numbers, 
with a field layer of ferns (Polypodiaceae undiff.).

The zone boundary between D:1 and D:2 is a hiatus 
spanning about 5000 calendar years. This is probably 
an effect of the regional hydrological changes, which 
has been shown by the regional synthesis of Holocene 
lake-level variations in southern Sweden (Gaillard & 
Digerfeldt 1991; Digerfeldt 1997). The hiatus cor
relates well in time with the major low-level period, 
which lasted from c. 6000-5500 BC to 1000-500 BC.

The correlation to regional hydrological change is not 
straightforward, however, as there is a synchronous 
change in past land use as reflected by the following 
pollen zone.

Zone D:2 is a transition zone, which is characterised 
by intensive soil erosion. The two datings at 132-133 
cm and 143-145 cm are partly overlapping, which im
plies that the sediments were deposited during a short 
time span at the transition between Late Bronze Age and 
Pre-Roman Iron Age. A time-depth curve with a linear 
regression imposed by hand through the plotted datings 
(Figure 10) suggests that the period represented by this 
zone stands only for the later part of the Bronze Age. 
The upland vegetation was probably similar to the veg
etation of the Bronze Age known from the Ystad area 
(e.g. Regnéll 1989; Berglund et al. 1991). During this 
period light-demanding tree species dominated and an
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Table 6. Summary of the pollen stratigraphy, chronology and vegetation history of Dalamossen (see Figure 11 for pollen diagram). A correlation with 
the pollen zonation for Scania (Nilsson 1935, 1964) is also given, together with archaeological periods represented in each zone.

Local

pollen

zone

Depth (cm)

below

surface

Description Inferred

upland

vegetation

Pollen zones (Nilsson 

1935, 1964) & 

Archaeological 

periods

D:1 145-180 Characterised by high percentages of Ulmus (around 10%)

together with Betula and Tiliä (15-20%). Corylus has relatively high percentages

(15-20%). Pinus (25-35%), microscopic charcoal has low percentages.

Nemoral

forest

AT1

Middle Mesolithic

D:2 135-145 Characterised by maximum percentages of Pinus (30-35%), Asteraceae Liguliflorae 

(10-20%) and charcoal (up to 80%). Compared to previous zone lower percentages 

of all tree taxa apart from Pinus. Cyperaceae increasing from 10 to 20%.

Semi-open

grassland

Late SB2

Late Bronze Age/

Early Pre-Roman Iron Age

D:3 95-135 Characterised by high percentages of Pinus (20-30%). Low percentages of other 

tree taxa. High percentages of Poaceae (10-20%) and Cyperaceae (20-25%). At

120 a maximum for Brassicaceae of 10%. From same level increasing percentages 

of Artemisia, Filipendula and Plantago lanceolata.

Open grass

land

Early SA

Pre-Roman Iron Age

D:4 50-95 Characterised by decreasing percentages of Pinus and Alnus. No longer continuous 

representation of Tiliä pollen. Increasing percentages of Poaceae and Cyperaceae 

up to 35%.

Open grass

land

SA

Roman Iron Age - 

Migration Period

100-

110-

120-

130-

140-

150-

160-

Hiatus170-
Zone D-l

180-

2500 200030008000 1500

Figure 10. Time-depth diagram from Dalamossen. The regression is 
drawn by hand, without statistical calculation from the calibrated ra
diocarbon datings. The described pollen assemblage zones have been 
given estimated ages by calibration with the curve.
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Figure 11. Percentage pollen diagram from the site Dalamossen with 
all pollen taxa presented on a linear depth scale. For description of zo
nes and chronology see Table 6.
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increase in open land took place in the upland vegeta
tion. Wetlands were mainly forested. The increases in 
charcoal particles imply that fire was an important fac
tor for keeping the landscape open at early succession 
stages. Fires were most likely human-induced, as a more 
humid climate decreased the possibility of natural fires. 
Zone D:3 spans a time interval of roughly 500 years 
(based on the midpoints of the two dates 900-350 BC 
and 360 BC-AD 80). The lower zone boundary may 
correlate to the important pollen-stratigraphical key 
level SB2c postulated by Nilsson (1964). This level was 
dated at two sites in the Ystad area to 930-790 BC and 
970-790 BC respectively (Gaillard et al. 1991). The 
time interval of the zone is roughly equal to the Pre-Ro
man Iron Age. Open grasslands with scattered trees of 
e.g. Quercus and perhaps Pinus and Betula formed the 
upland vegetation. However, the last two pollen taxa 
are always represented, even in pollen spectra from to
tally open landscapes, and their presence or absence in 
the local vegetation is therefore difficult to judge from 
the pollen data alone. The wetland was an open fen 
dominated by Cyperaceae species. Some of the Equi- 
setum spores of the zone may be from the species E. 
telmateia still found in spring mires in the area and 
the nearby island of Ven in the Öresund strait (Weima- 
rck & Weimarck 1985). The high values of Asteraceae 
Liguliflorae, Brassicaceae pollen, and charcoal parti
cles imply intense soil erosion (cf. Olsson et al. 1997) 
and/or bad conditions for pollen preservation. There 
are increasing values for cultural indicators in the up
per part of the zone, such as Hordeum-group, Plantago 
lanceolata, Artemisia, reflecting a diverse cultural land
scape including arable land at the end of the Pre-Ro
man Iron Age. Perhaps the forest clearances were not 
originally intended to create arable land, but to create 
grazing, and the first farms in the surrounding areas 
were established only after a few hundred years.

The zone D:4 spans an uncertain time interval be
ginning 360 BC-AD 80. The time-depth curve sug
gests that the beginning of this zone is at about the 
Birth of Christ. The pollen spectrum differs from the 
previous zone by increasing values of Poaceae and

decreasing values of Pinus and Asteraceae Liguliflo
rae. The negative correlation of the pollen of Aster
aceae Liguliflorae and Poaceae implies that the major 
differences of the two zones are mainly a matter of 
pollen preservation (Pinus pollen being less suscepti
ble to corrosion than Poaceae pollen). The vegetation 
is interpreted similarly to D:3, as open grassland with 
some scattered trees of Quercus and Betula. Some ar
able land is implied from the occurrence of Hordeum- 
group pollen. At one level, 60 cm, there is a strong 
peak of Rumex acetosa/acetosella pollen. Rutnex ac- 
etosella is a wind-pollinated plant, which produces 
large amounts of pollen. It is likely that this is solely 
an effect of some local plants growing near the coring 
point.

Summary of the pollen analysis from 
Dalamossen

The pollen analysis from Dalamossen can probably be 
related to the vegetation on and around the Glumslöv 
Hills. The plant communities in the valley are likely 
to be best represented in the diagram and the influx 
from the upland vegetation should thus be emphasised 
more than the actual percentages show. Due to the 
hydrological situation, with spring-flow as the agent 
of transportation and accumulation, the stratigraphy 
must be considered carefully. The pollen representa
tion throughout the sequence suggests that there is a 
consistent order of accumulation, and that redeposi
tion probably is not of importance here. But it is far 
from certain that the sedimentation has been continu
ous, and there may be one or more interruptions of 
accumulation in the analysed sequence.

The lowermost part in the diagram, zone D:l, repre
sents Mesolithic time (Biozone ATI, c. 8000-9000 BC) 
when the area was characterised by a dense nemoral 
forest dominated by elm and lime. Between this zone 
and the upper part of the sequence there is an obvi
ous time gap and the following three zones represent 
much later periods. Thus, the time period from the 
Late Mesolithic to the Middle Bronze Age is missing 
in the diagram.
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Table 7. Radiocarbon datings from Tågerup 1. All datings were performed on terrestrial plant macrofossils or terrestrial mammal bones.

Lab number Sample depth (cm) ,4C-years BP Calendar years BC/AD (95.4 %)

Ua-26047 110-111 5495±80 4500-4210 BC (87,4%)

4200-4160 BC (4,3%)

4130-4040 BC (3,7%)

Ua-25938 160-161 4780±95 3760-3350 BC

Ua-25939 270-271 4960±90 3970-3630 BC (93,8%)

3560-3530 BC (1,6%)

Ua-25940 500-501 6140+110 5350-4750 BC

Ua-26048 600-601 6360±75 5480-5200 BC (90,7%)

5170-5140 BC (3,0%)

5120-5080 BC (1,7%)

Ua-26049 650-651 6840±75 5880-5610 BC (94,2%)

5580-5560 BC (1,2%)

Ua-26050 800-801 7360±75 6390-6060 BC

Ua-25941 880-881 8565+90 7950-7450 BC

Ua-26051 920-921 8755+80 8200-7550 BC

Ua-26052 1045-1046 8040±75 7300-6650 BC

Zone D:2 shows semi-open grassland during the Late 
Bronze Age, and the uppermost zones, D: 3-4, show 
clearly open grassland that represents a time period 
during the Early Iron Age and probably also a few cen
turies of the Late Iron Age.

From the charcoal curve it is clear that fires often 
burned in the vicinity during the time these three upper 
zones correspond to, perhaps with a more profound 
representation during the Pre-Roman Iron Age (upper 
part of zone D:3). Since indicators of arable land are 
few, it is clear that grazing fields distinguished the open 
landscape

Tågerup

The site is situated where the small rivers of Saxån and 
Braån converge into one larger stream. Immediately 
before the two rivers join they run south and west of 
a hill on which many stray finds from all prehistoric 
periods have been discovered. The archaeological exca
vations at Tågerup were performed along the southern 
rim of this hill, parallel to the course of the present

river Saxån (Figure 12). The investigations have re
vealed Mesolithic occupation during two phases. One 
phase represents the Kongemose period and one the 
early Ertebølle period, each lasting about 700 years 
with two centuries in between.

The results of the excavations have in many respects 
been unique. Not only are the quantities of artefacts 
documented immense, but aspects such as graves, 
houses and well-preserved organic remains have yield
ed many new insights about the Mesolithic of southern 
Scandinavia (Karsten & Knarrström 2001, 2003).

Close to the excavation area, in an east-west direc
tion, a long transect of 11 corings was made. The cor
ings revealed a stratigraphy of almost 20-metre thick 
quaternary deposits (Figure 13). The central part of the 
sequence (Tl) has been analysed with a combination 
of different methods. Apart from the pollen analyses 
that will be presented in this chapter, other analyses 
(microfossils, sediment chemistry, mineral magnetism) 
have been presented by Regnell et al. (2001) and was 
discussed by Risberg in Chapter 3 of this volume where 
sea-level changes were in focus. The stratigraphy at
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Tågerup has undergone pollen analysis at two places, 
one in the thickest part of the stratigraphy (Tl) and one 
closer to the shore and where settlement remains were 
actually found in the analysed samples (T2).

Tågerup 1 (Tl)

Tl is the analysed profile from the thickest part of the 
stratigraphy, which was also used for studies of sea- 
level changes (Regnell et al. 2001). The pollen data are 
presented in a percentage diagram with all terrestrial 
pollen types included in the calculation sum (Figure 
15). To facilitate the description and interpretation of 
the pollen diagram in terms of vegetation changes, nine 
local pollen assemblage zones were established (LPAZ 
Tl:l to Tl:9; Table 8). These zones have been estab
lished visually, and each zone boundary denotes signifi
cant changes in pollen deposition and hence represents 
major changes in vegetation. The size of the area for 
which these zones are representative is difficult to eval
uate, however, as the studied profile most of the time 
was deposited in a basin connected to the sea. There 
are also small rivers flowing into the basin, which may 
have transported significant amounts of pollen to the 
site. It is most probable, however, that the pollen source 
area for the site is large, which means that it mainly 
shows the regional vegetation development.

Altogether 11 radiocarbon datings have been made 
on this sequence (Table 7). A time-depth diagram has 
been constructed on the basis of these datings, where 
a linear regression is drawn by hand (Figure 15). This 
figure also shows the duration of the two settlement 
phases. The timing of the phases, as they are repre
sented in the analysed sequence, is defined from a plot 
of all radiocarbon datings performed on finds from the 
refuse layers in gyttja sediment (Figure 14).

The pollen data in the lowermost zones, Tl:l-2, in
dicate a landscape dominated by a dense nemoral for
est in which Corylus, Ulmus, Quercus and Tiliä were 
important upland trees and shrubs. Most likely, Pinus 
also occurred in the forests in zone Tl: 1 but it becomes 
common in Tl:2. Tiliä and Ulmus were slightly less

common in Tl:2. On peaty or waterlogged ground, 
Alnus was dominant, but some Betula and Salix also 
occurred. Open vegetation communities had a restrict
ed occurrence, and probably were confined to shore
lines. In the lowermost zone highly variable values for 
dominant pollen types are indicated, i.e. for taxa such 
as Alnus, Corylus and Pinus. These fluctuating values 
may be caused by redeposition of sediments connected 
to the transgression of the sea at the study site. There 
is a slight increase of microscopic charcoal particles in 
the top of zone Tl:l and regular occurrence in Tl:2, 
which may indicate the occurrence of forest fires in the 
drainage basin, or alternatively, fires at campsites near 
the cored site.

The pollen data within zone Tl:3 indicate a land
scape dominated by a slightly open nemoral forest 
in which Corylus, Quercus, Ulmus, Tiliä and Pinus 
were common tree and shrub species. On waterlogged 
ground, Alnus and Betula were abundant species, but 
some Salix shrubs also occurred. In this zone, an ex
pansion of open vegetation communities is indicated, 
mainly through an increase of Poaceae undiff. <40 
pm, but also of taxa such as Cyperaceae, Artemisia, 
Chenopodiaceae and Sparganium erectum. Possi
bly, these open communities were mainly confined to 
shorelines. In the forests, an expansion of Quercus and 
Tiliä is a prominent feature for this zone. Pediastrum 
colonies are found in slightly higher numbers than 
previously, possibly indicating a stronger influence of 
freshwater from small rivers flowing into the Tågerup 
basin.

Relatively high numbers of microscopic charcoal 
particles are found in the zone, perhaps indicating a rise 
in the natural fire frequency, but more likely a recurrent 
use of fires at campsites in the Tågerup area. It is also 
possible that the rise in charcoal particles may be an 
effect of increased erosion of the shoreline in connec
tion to higher water levels in the Tågerup basin. When 
the water depth in the basin increased, older near-shore 
campsites may have been eroded. It may also be ques
tioned whether the expansion of open vegetation was
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Figure 12. Map of the investigated site Tågerup.
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caused solely by human influence. A similar expansion 
is also indicated in other regional pollen diagrams, for 
instance at the closely located site Barsebäcks Mosse 
(Digerfeldt 1975), which means that regional climate 
change may be included in the explanation of observed 
vegetation changes.

The zone Tl:4-7 reflects a landscape dominated by 
a dense nemoral forest. Trees and shrubs, such as Co- 
rylus, Quercus, Ulmus and Tiliä were common in the 
forest. Some Pinus individuals probably also occurred 
but decreased throughout these zones. Fraxinus had 
become established, but it was still rare in the area. On 
wetter sites Alnus was the dominant species, but some 
Betula individuals and occasional Salix shrubs prob
ably also occurred. Hedera helix and Viscum may also 
have been common species in the woodlands. In zone 
Tl:4 a reduction of open vegetation communities is 
indicated and was probably mainly confined to shore
lines. A continuous expansion of Quercus can be seen. 
Microscopic charcoal particles occur only sporadically, 
most likely indicating a low fire regime, or a scant oc
currence of campfires. These changes point towards an 
alteration in the regional disturbance regime, which 
could be an effect of a decrease in the fire frequency, 
or more likely a reduction of human influence on the 
regional vegetation. As a consequence of the change 
in disturbance regime, Pinus and grasses were disfa
voured and Quercus and Ulmus could expand. Hystrix 
is found rather frequently from the middle part of zone 
Tl:5, indicating a stronger influence of marine water 
in the Tågerup basin.

At the transition to zone Tl:6 Ulmus, Fraxinus and 
Corylus decreased strongly. Quercus and Tiliä show a 
weak decrease, but later they regain their previous val
ues. Betula and Alnus instead increased strongly. The 
decline for Ulmus corresponds to the classical Ulmus 
decline recognised in many areas in north-west Europe 
and dated to about 5000 14C years BP (e.g. Nilsson 
1964; Skog & Regnéll 1995). The Ulmus decline ap
pears also to have disturbed the structure and compo
sition of the forests, as Fraxinus and Corylus seem to

have been affected as well. The Ulmus decline, however, 
does not seem to have favoured an expansion of open 
vegetation. Instead, Betula seems to have responded 
quickly, keeping the forest structure in general rather 
dense, but with a completely altered forest composi
tion. Later, Quercus and Tiliä appear to have replaced 
Betula. Open vegetation communities were probably 
still confined to shorelines. Microscopic charcoal par
ticles are scarce in the sediment; probably no campfires 
or wildfires occurred in the area.

Ulmus and Fraxinus appear to have regained their 
previous abundance in zone Tl:7, as their values are as 
high as they were before the Ulmus decline. In general, 
the structure and composition of the forests seem to be 
comparable to the situation at the top of zone Tl:5. 
Open vegetation communities appear to have had a 
very restricted occurrence in the area. Natural fires or 
campfires probably did not occur in the area as almost 
no microscopic charcoal particles were found.

Zones Tl:8-9 reflect a landscape dominated by a 
slightly open nemoral forest, in which Quercus and 
Corylus were abundant species. Ulmus, Tiliä and Frax
inus also occurred, but they were less common. Acer 
was present, but it likely had a low abundance. On 
wetter sites, Alnus was very dominant, intermixed with 
some Betula and Salix. The pollen data also indicate an 
expansion of Corylus, Tiliä and Alnus, and a reduction 
of Quercus and Fraxinus in zone Tl:9.

There is strong evidence of an expansion of open 
vegetation, particularly indicated by increases for 
pollen types such as Artemisia, Filipendula, Plantago 
lanceolata and Rumex acetosa/R. acetosella. The oc
currence of Plantago lanceolata strongly indicates an 
increase in the grazing pressure, thus suggesting that 
forest grazing was introduced into the area. The in
crease in grazing pressure probably created a slightly 
open forest structure, and later, probably also a slight 
expansion of open vegetation communities.

Microscopic charcoal particles are found regularly, 
but in relatively low numbers. Natural forest fires most 
likely did not occur, but it is possible that fire was used
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Figure 14. Time-depth diagram from the profile Tågerup 1. The regres
sion is drawn by hand, without statistical calculation from the calibra
ted radiocarbon datings. The transition between biozones AT2 and SB1 
(The classical elmdecline) is marked by a ring. The described pollen 
assemblage zones have been given estimated ages by calibration with 
the curve.
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Dwarf shrubs, herbs and grami nids Sums Varia

Figure 15. Percentage pollen diagram of sequence Tågerup Tl, with all pollen taxa presented on a 
linear depth scale. For description of zones and chronology see Table 8.
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Table 8. Summary of the pollen stratigraphy, chronology and vegetation history for Tågerup 1 (see Figure 15. for pollen diagram). A correlation with 
the closely situated Tågerup 2, the pollen zonation for Scania (Nilsson 1935, 1964) is also given as well as the archaeological periods that each zone 
represents

Local

pollen

zone

Depth

(cm)

Description Inferred

upland

vegetation

Correlation 

with Tågerup 

BP2

Pollen zones 

(Nilsson 1935,

1964) &

Archaeological

periods

T1:1 1050-965 Characterised by high pollen percentages for Corylus (25-50 %), 

Alnus (15-55 %) and Pinus (10-20 %), fairly high percentages for 

Ulmus (5-10 %) and relatively low, but significant values, for Be

tula, Quercus, Tiliä and Poaceae undiff. <40 pm. The herb pollen 

sum is comparatively low. Charcoal particles occur regularly in the 

upper part of the zone. Percentages for Corylus, Alnus and Pinus 

fluctuate strongly throughout the zone.

Dense nemoral fo

rest with scattered 

Pinus individuals.

? Late phase of AT1 

Kongemose period

T1:2 965-895 Characterised by high pollen percentages for Corylus (30-35 %), 

Alnus (15-25 %) and Pinus (around 20 %), fairly high percentages 

for Betula (7-15 %) and Ulmus (5-10 %), and relatively low, but 

significant values, for Quercus, Tiliä and Poaceae undiff. <40 pm. 

The herb pollen sum is low. Charcoal particles occur regularly 

throughout the zone. Compared to the preceding zone, Betula 

and Pinus have increased, while Alnus, Ulmus and Corylus have 

decreased.

Dense nemoral fo

rest with scattered 

Pinus individuals.

? Last phase of AT1 

Kongemose period

T1:3 895-755 Characterised by high pollen percentages for Corylus (20-30 %), 

Betula (10-15 %), Pinus (10-20 %), Alnus (15-20 %) and Quercus 

(10-15 %), fairly high percentages for Ulmus (5-10 %) and Poa

ceae undiff. <40 pm (5-10 %), and relatively low, but significant 

values for Tiliä (around 5 %). The herb pollen sum is comparatively 

high, and several herb pollen types occur regularly. Charcoal partic

les are frequent, and reach comparatively high values. Compared 

to the preceding zone, Betula, Quercus, Tria, Fraxinus, Poaceae 

undiff. <40 pm, Cyperaceae, Artemisia, Chenopodiaceae and Spar- 

ganium erectum, Pteridium aquilinum, Pediastrum and charcoal 

particles have increased, while Alnus and Corylus have decreased.

Slightly open ne

moral forest with 

scattered Pinus in

dividuals. Expan

sion of Quercus 

and Tiliä.

T2-2? Earliest phase of AT2 

Kongemose period

T1:4 755-655 Characterised by high pollen percentages for Corylus (25-35 %), 

Pinus (10—15 %), Alnus (around 15 %) and Quercus (around 15 

%), fairly high percentages for Betula (5-10 %) and Ulmus (around 

10 %), and relatively low, but significant values for Tiliä (around 5 

%) and Poaceae undiff. <40 pm. The herb pollen sum is relatively 

low. Compared to the preceding zone, Quercus, Ulmus, Fraxinus, 

Hedera helix and Corylus have increased, while Betula, Pinus, Poa

ceae undiff. <40 pm, Sparganium erectum, Polypodiaceae undiff., 

Pediastrum and charcoal particles have decreased.

Dense nemoral fo

rest with scattered 

Pinus individuals.

Earliest part of 

T2-3?

Middle phase of AT2 

Ertebølle period

T1:5 655-275 Characterised by high pollen percentages for Corylus (20-35 %), 

Quercus (15-25 %) and Alnus (20-25 %), fairly high percentages 

for Betula (around 10 %), Pinus (5-10 %), Ulmus (5-10 %), and 

relatively low, but significant values for Tiliä (around 5 %), Fraxinus 

(1-5 %), Poaceae undiff. <40 pm and Chenopodiaceae. The herb 

pollen sum is low. Charcoal particles occur infrequently in low num

bers. Compared to the preceding zone, Quercus, Fraxinus, Artemi

sia and Chenopodiaceae have increased, while Pinus, Corylus and 

Poaceae undiff. <40 pm have decreased. Additionally, Quercus, 

Fraxinus and Chenopodiaceae show increasing values throughout 

the zone, while Pinus and Corylus show decreasing values.

Dense nemoral 

forest.

T2-3 Last phase of AT2 

Ertebølle period

T1:6 275-225 Characterised by high pollen percentages for Alnus (20-25 %), 

Corylus (20-25 %), Quercus (20-25 %) and Betula (10-20 %) and 

relatively low, but significant values for Pinus, Ulmus (around 2 %), 

Tiliä, Fraxinus, Poaceae undiff. <40 pm and Chenopodiaceae. The 

herb pollen sum is low. Compared to the preceding zone, Betula 

and Alnus have increased, while Pinus, Ulmus, Tria and Fraxinus 

have decreased.

Dense nemoral 

forest. Ulmus 

decline.

Earliest part of 

T2-4

Earliest phase of SB1 

Early Neolithic (ENA)

T1:7 225-185 Characterised by high pollen percentages for Corylus (around

25 %), Quercus (around 25 %) and Alnus (15-20 %), fairly high 

percentages for Betula (5-10 %), and relatively low, but significant 

values for Pinus, Ulmus (around 5 %), Tiliä, Fraxinus, Poaceae 

undiff. <40 pm and Chenopodiaceae. The herb pollen sum is very 

low. Compared to the preceding zone, Ulmus, Tiliä and Fraxinus 

have increased, while Alnus has decreased.

Dense nemoral fo

rest. Regeneration 

of Ulmus, Tria and 

Fraxinus.

Part of T2-4? Early phase of SB1

Early Neolithic (ENB)
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Local

pollen

zone

Depth

(cm)

Description Inferred

upland

vegetation

Correlation 

with Tågerup 

BP2

Pollen zones (Nils

son 1935, 1964)

& Archaeological 

periods

T1:8 185-95 Characterised by high pollen percentages for Alnus (25-40 %), 

Corylus (25-35 %) and Quercus (15-20 %), fairly high percentages 

for Betula (5-10 %), and relatively low, but significant values for 

Pinus, Ulmus (0.5-5 %), Tiliä, Fraxinus, Poaceae undiff, <40 pm, 

Artemisia and Chenopodiaceae. Calluna, Filipendula, Plantago lan

ceolata and Rumex acetosalR. acetosella occur regularly, but with 

low values. The herb pollen sum is comparatively high. Compared 

to the preceding zone, Alnus, Corylus, Artemisia, Filipendula, Plan

tago lanceolata and Rumex acetosalR. acetosella have increased, 

while Pinus, Quercus, Ulmus, Tiliä and Fraxinus have decreased.

Slightly open 

nemoral forest. 

Human induced 

Ulmus decline. 

Forest grazing. 

Arable fields?

T2-5? Early phase of SB1 

Middle Neolithic A

T1:9 95-80 Characterised by high pollen percentages tor Alnus (30-45 %), 

Corylus (25-35 %) and Quercus (5-15 %), and relatively low, but 

significant values for Betula, Pinus, Ulmus, Tiliä, Fraxinus, Poaceae 

undiff. <40 pm and Chenopodiaceae. The herb pollen sum is 

comparatively high. Compared to the preceding zone, Alnus and

Tiliä have increased, while Betula, Quercus, Fraxinus and Artemisia 

have decreased.

Slightly open 

nemoral forest. 

Forest grazing. 

Arable fields?

? Middle phase of SB1? 

Middle Neolithic A

regularly to improve the vegetation used for grazing. 
Also, in the uppermost zone, Tl:9, the forests seem 
to have been used mainly for grazing, as there is no 
increase of other open vegetation indicators. However, 
the pollen preservation is quite poor, which makes the 
interpretation less precise than for other zones.

Summary of the pollen analyses from Tågerup Tl
Throughout the time period that the diagram repre
sents, the landscape was characterised by a deciduous 
forest. The forest had a mix of tree species that varied 
over time but with oak, elm and lime dominating. On 
wet ground alder dominated, mixed with birch and 
willow. Correlating the period of the Mesolithic settle
ment close by, charcoal particles and grass pollen are 
more abundant in the diagram. This is especially noted 
in zone Tl:3 but also Tl:2 and the upper part of Tl:l. 
During the last part of the Mesolithic, there are no in
dications of human impact.

The start of the Subboreal period (zone Tl:6), 
corresponding to the Early Neolithic, is marked by a 
clear Ulmus decline, accompanied by high values of

hazel, followed by somewhat higher values of birch 
and alder. However, no clear signs of human interven
tion can be seen. Plantago lanceolata does not appear 
here, or in the following zone. A single large grass 
pollen grain may be related to cereal cultivation, but 
this is uncertain.

In the upper part of the diagram (zones Tl:8-9), 
corresponding to the Middle Neolithic, pollen of grass
es, ribwort plantain and sorrel imply forest grazing. No 
indications of arable fields appear, however.

In sum, the indications of human clearance are few 
in the diagram, and mainly relate to settlement activity 
in the Kongemose and early Ertebølle, and to forest 
grazing in the Middle Neolithic. If any clearings for 
cereal cultivation existed in the area, these must have 
been situated at some distance from the shoreline, and 
the pollen from these fields has not been able to reach 
the sample location. Filtering by a tree line along the 
shore, together with the very limited amount of pol
len spread from Neolithic cereal types, may easily have 
masked the existence of cultivation on higher ground 
in the area.
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Depth below 

surface (cm)

Depth above/below 

present sea-level (cm)

Lithology

0-11 +103-+92 Brown grey clayey gyttja silt

11-19 +92 - +84 Brown grey silty gyttja clay

19-25 +84-+78 Red-grey silty gyttja sand, a few gravel particles

25-41 +78 - +62 Grey to red-grey sandy silt, rich in rusty patches, a few gravel particles.

41-65 +62-+38 Red-grey to yellow-grey gyttja clay, rich in rusty patches.

65-82 +38 - +21 Grey to red-grey clay gyttja, upwards with rusty patches, downwards with clay lenses.

82-101 +21 - +2 Brown-grey silty clay, lenses with grey silty clay.

101-169 +2 - -66 Grey-green to green silty gyttja, at bottom more sandy and grey. A few Cardium and Mytilus shells.

169-186 -66--83 Grey-green silty sand. 3 worked flints at -75. A few lenses of gyttja silt (horizontal).

186-203 -83--100 Grey coarse sand, downwards a few lenses of gyttja silt.

203-213 -100—110 Heterogeneous mix of grey-blue till and grey coarse sand.

213-223 -110 —120 Grey-blue till.

Table 9. Lithology of the analysed sediments of Tågerup 2

Lab number Sample

depth

(cm)

,4C-years BP Calendar years 

BC/AD (9S.4 %)

Beta-153978 110-111 5480±40 4450-4410 BC (6,2%) 

4400-4240 BC (89,2%)

Ua-26287 159-160 6955±70 5990-5940 BC (10,8%) 

5930-5710 BC (84,6%)

Ua-26288 194-195 7445±70 6440-6200 BC (89,4%) 

6190-6160 BC (2,5%) 

6140-6100 BC (3,5%)

Table 10. Radiocarbon datings from Tågerup 2. The datings were per
formed on terrestrial plant macrofossils and terrestrial mammal bones.

Tågerup 2 (T2)
This sequence was sampled in the excavation trench 
during archaeological investigations of marine gyt
tja. The top and bottom of this sequence contained 
artefacts, especially in the bottom, which was noted 
also in the samples. This stratigraphy comprises trans
gression sediments overlaying sand and till (Table 9).

Three radiocarbon datings (Table 10) and pollen 
analytical correlation have been used to construct a 
time-depth diagram (Figure 16). It is assumed that the 
sedimentation is continuous in the sequence and that 
the time-depth relation is linear.

The pollen data are presented in a percentage dia
gram with all terrestrial pollen types included in the

calculation sum (Figure 17). To facilitate the descrip
tion and interpretation of the pollen diagram in terms 
of vegetation changes, six local pollen assemblage zones 
were established (LPAZ T2:1-6; Table 11). These zones 
have been established visually, and each zone boundary 
denotes significant changes in pollen deposition and 
hence, represents major changes in vegetation.

Comparatively few pollen grains were found in 
zone T2:l, which makes the interpretation of the up
land vegetation rather uncertain. However, the pollen 
types identified may suggest a landscape dominated by 
a dense nemoral forest, in which Quercus, Tiliä, Cory- 
lus and Pinus were common species. Ulmus and Hed- 
era helix also occurred, but they were less important. 
Betula may have been dominant on wet soils.

Zone T2:2 reflect a landscape dominated by a 
rather open nemoral forest in which Corylus, Quer
cus, Ulmus, Tiliä and Pinus were important species. 
On waterlogged ground, Alnus and Betula were abun
dant, but some Salix shrubs also occurred. The herb 
pollen sum is comparatively high, indicating that open 
vegetation communities had a widespread occurrence 
in the area. Pediastrum colonies are found in quite high 
numbers, which most likely indicates a stronger influ
ence of freshwater from rivers flowing into the basin.
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High numbers of microscopic charcoal particles are 
also found in the zone, indicating the common use of 
fires at campsites in the Tågerup area. However, these 
high numbers may also be caused by an increased ero
sion of older near-shore campsites following a rise in 
water level in the basin.

The pollen data of zones T2:3 indicate a landscape 
dominated by a dense nemoral forests in which Co
rylus, Quercus, Ulmus, Tiliä and Fraxinus were im
portant species. Pinus probably was rare in the area. 
Fraxinus appears to expand successively throughout 
the zone. Fledera helix and Viscum also occurred, but 
they were probably rather rare in the forests. On wet 
ground Alnus was abundant, but some Betula and 
Salix probably also occurred. Open vegetation com
munities had a restricted occurrence in the area, and 
were probably largely confined to shorelines. Hystrix 
is found in rather high numbers in the zone, indicating 
a stronger influence of marine water in the Tågerup 
basin. Comparatively few microscopic charcoal parti
cles are found, which most likely indicates a low fire 
regime, or a scant occurrence of campfires.

Zone T2:4 also indicate a landscape dominated by 
a dense nemoral forest, it is similar to the earlier zone 
but some significant changes can be seen. At the tran
sition to this zone, Ulmus decreased strongly. Quer
cus, Tiliä and Fraxinus also decreased somewhat com
pared to the end of the preceding zone. Alnus instead 
increases throughout the zone. The decline for Ulmus 
corresponds to the classical Ulmus decline that was 
obvious also in Tågerup 1 sequence. The Ulmus de
cline however, does not seem to have favoured an ex
pansion of open vegetation. Initially, open vegetation 
communities probably were confined to shorelines, 
but later, an expansion in the upland area is indicated 
by, for instance, Plantago lanceolata. The occurrence 
of this species strongly suggests an increase in the 
grazing pressure; presumably forest grazing was in
troduced to the area. The increase in grazing pressure 
probably created a slightly open forest structure. Low 
numbers of microscopic charcoal particles are found

in the zone. Probably few campfires or wildfires oc
curred in the area.

The pollen data of zone T2:5 indicate a landscape 
dominated by a slightly open nemoral forest, in which 
Corylus, Tiliä and Quercus were abundant species. 
Ulmus and Fraxinus did also occur, but they had a re
stricted presence. On wetter sites, Alnus was very domi
nant, but some Betula probably also occurred. There is 
evidence of a slight expansion of open vegetation, par
ticularly shown by an increase for Poaceae undiff. <40 
pm. The occurrence of Plantago lanceolata indicates 
that the area was used for forest grazing. Microscopic 
charcoal particles are found in high numbers, which 
may indicate that fires regularly occurred close to the 
site, or that charcoal particles were redeposited from 
older sediments, or eroded from old campsites. Perhaps 
wildfires occurred in the area, but it is more likely that 
fire was induced by humans, perhaps to improve the 
vegetation used for grazing. The pollen preservation is 
quite poor, however, which makes the interpretations 
less precise than those for zones T2:3-4.

Few pollen grains were found in the uppermost 
zone T2:6, which makes the interpretation of the up
land vegetation uncertain. In addition, there is also 
a marked overrepresentation of pollen taxa, such as 
Asteraceae Liguliflorae, which have high possibility to 
withstand decay when preservation conditions are not 
optimal (cf. Havinga 1971,1984). However, the pollen 
types identified may suggest a mosaic landscape with 
grazed grasslands and open forest stands, in which at 
least Corylus and Quercus were common species. Bet
ula, Tiliä and Ulmus probably also occurred in these 
stands, but they were less abundant. Alnus may have 
been dominant on waterlogged soils. The presence of 
microscopic charcoal particles may indicate the regular 
use of fire to improve the grazed vegetation.

Summary of the pollen analyses from Tågerup 2
As was the case with the diagram for Tågerup 1, this 
diagram is characterised by deciduous forest. The same 
tree species dominate the forest: oak, elm and lime. It is
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Figure 16. Time-depth diagram from the profile Tågerup T2. The regres
sion is drawn by hand, without statistical calculation from the calibra
ted radiocarbon datings. The transition between biozones AT2 and SB1 
(The classical elmdecline) is marked by a ring. The described pollen 
assemblage zones have been given estimated ages by calibration with 
the cun/e.
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Clay/silty clay Sand/silty sand Gyttja day Gyttja Sand
Leif Björkman 1999

Figure 17. Percentage pollen diagram from Tågerup T2, with all pollen 
taxa presented on a linear depth scale. For description of zones and 
chronology see Table 11.
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Table 11. Summary of the pollen stratigraphy, chronology and vegetation history for Tågerup 2 (see Figure 17 for pollen diagram). A correlation with 
the closely situated site Tågerup BPI and the pollen zonation for Scania (Nilsson 1935, 1964) is also given together with archaeological periods 
represented in each zone.

Local

pollen

zone

Depth

(cm)

Description Inferred

upland

vegetation

Correlation 

with Tågerup 

BPI

Pollen zones 

(Nilsson 1935,

1964) &

Archaeological

periods

T2:1 210-198,5 Characterised by low pollen concentration and low numbers of 

charcoal particles. Pollen types identified in this zone are Betula, 

Pinus, Quercus, Ulmus, Tiliä, Hedera helix, Corylus, Poaceae 

undiff. <40 pm and Chenopodiaceae.

Dense nemoral 

forest with Pinus.

? B01

Early Magiemose

T2:2 198,5-162 Characterised by high pollen percentages for Pinus (15-25 %), 

Quercus (10-20 %), Corylus (10-20 %), Poaceae undiff. <40 pm 

(10-15 %), Betula (10-13 %) and Alnus (10-15 %), fairly high 

percentages for Ulmus (5-7 %) and Tiliä (5-7 %), and relatively 

low, but significant values for Artemisia and Sparganium erectum. 

The herb pollen sum is high, mainly through high values for Poa

ceae undiff. <40 pm. Charcoal particles are frequent throughout 

the zone. Compared to the preceding zone, the pollen concentra

tion has increased considerably.

Open nemoral 

forest with scat

tered Pinus 

individuals.

T1-3? Earliest phase of AT2 

Kongemose period

T2:3 162-95 Characterised by high pollen percentages for Corylus (20-30 %), 

Alnus (20-25 %) and Quercus (15-20 %), fairly high percentages 

for Betula (around 10 %), Pinus (5-10 %), Ulmus (7-10 %) and 

Fraxinus (1-7 %), and relatively low, but significant values for 

Poaceae undiff. <40 pm and Chenopodiaceae. Calluna and 

Artemisia occur regularly, but with very low values. The herb 

pollen sum is comparatively low. Charcoal particles are found 

regularly, but in low numbers. Compared to the preceding zone 

Alnus, Quercus, Ulmus, Fraxinus, Corylus and Chenopodiaceae 

and Hystrix have increased, while Pinus, Poaceae undiff. <40 

pm, Artemisia, Polypodiaceae undiff., Pediastrum and charcoal 

particles have decreased.

Dense nemoral 

forest.

T1-5 Last phase of AT2 

Ertebølle period

T2:4 95-52,5 Characterised by high pollen percentages for Alnus (25-40 %), 

Corylus (25-30 %) and Quercus (15-20 %), fairly high percen

tages for Betula (around 10 %), and relatively low, but significant 

values for Pinus, Ulmus, Tiliä, Fraxinus and Poaceae undiff.

<40 pm. The herb pollen sum is comparatively low. Charcoal 

particles are found in low numbers. Compared to the preceding 

zone, Alnus, Artemisia, Filipendula and Plantago lanceolata have 

increased, while Pinus, Quercus, Ulmus, Tiliä and Fraxinus have 

decreased.

Dense nemoral 

forest. Ulmus 

decline.

T1—6—T1—7 Early phase of SB 1

Early Neolithic &

Middle Neolithic A 

(and early MNB?)

T2:5 52,5-32,5 Characterised by high pollen percentages for Alnus (40-55 

%), Corylus (25-30 %) and Quercus (5—15 %), and relatively 

low, but significant values, for Betula, Pinus, Ulmus, Tiliä and 

Poaceae undiff. <40 pm. The herb pollen sum is comparatively 

low. Charcoal particles are found in high numbers. Compared to 

the preceding zone, Alnus, Tiliä, Poaceae undiff. <40 pm, As- 

teraceae Liguliflorae, Caryophyllaceae and Plantago lanceolata 

have increased, while Betula, Pinus, Quercus, Ulmus, Fraxinus 

and Filipendula have decreased. The pollen concentration is 

decreasing throughout the zone. At the same time, the pollen 

preservation becomes poorer.

Slightly open 

nemoral forest. 

Forest grazing.

T1-8? Early phase of SB1

Middle Neolithic B &

Late Neolithic

T2:6 32,5-0 Characterised by low to relatively low pollen concentration and 

fairly high numbers of charcoal particles. Pollen types identified 

in this zone are Betula, Pinus, Alnus, Quercus, Ulmus, Tiliä, Co

rylus, Calluna, Poaceae undiff. <40 pm, Cyperaceae, Artemisia, 

Asteraceae Liguliflorae, Asteraceae Tubuliflorae, Caryophylla

ceae, Chenopodiaceae and Filipendula.

Open nemoral 

forest. Forest 

grazing?

? ?
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clear that the nearby Mesolithic settlement is reflected 
in the diagram. The high frequencies in zone T2:2 of 
charcoal particles, grass pollen and presence of anthro- 
pochorous plants are evidence of human impact on lo
cal vegetation.

In the Late Mesolithic, no such indications of hu
man settlement can be seen, nor are there any signs 
of human interference with the natural forest, as has 
sometimes been suggested for the late Ertebølle.

The start of zone T2:4, corresponding in time with 
the beginning of the Neolithic, is marked by a distinct 
Ulmus decline. However, there are no indications of 
human activity at this level, nor are there any indica
tions of agricultural activities in the levels above, corre
sponding to the Early Neolithic. This agrees well with 
the evidence from the excavations, which gave no clear 
signs of settlement in either the late Ertebølle or the 
early Funnel Beaker period. Settlement and agricultural 
activity from these periods must be located at some 
distance from the sampling points.

In the upper part of the diagram (zones Tl:8-9), 
corresponding to the Middle and Late Neolithic, pol
len of grasses, ribwort plantain and sorrel imply forest 
grazing, but no indications of cereal cultivation.

Kalkkällan

This site was subject to archaeological excavations 
within the West Coast Railway Project (Saxtorp, 
SU9). It represents a fen with peat deposits in which 
ritual depositions mainly from the Funnel Beaker 
culture have been investigated. A few of the finds 
could also be dated to the Bronze Age (Lindahl 
Jensen & Nilsson 1999; Nilsson & Nilsson 2001; 
Karsten 2005). Close to the fen, a late Early Neo
lithic Funnel Beaker settlement was found. Bronze 
and Iron Age settlement remains were also found. 
Some 300 m to the south-east of the fen, another 
TRB settlement was excavated, with remains from 
the late Early Neolithic-early Middle Neolithic 
(SU8, Arthursson 1999b).

The site was situated in a hollow depression, close to a 
small river (Figure 18). During the fieldwork ground- 
water penetrated through the sediments, and without 
pumps the trench became water-filled although it was 
drained through several decimetre-wide pipes. In the 
lower parts of the stratigraphy tufa was found. These 
deposits were included in a palaeoecological study 
of Holocene environment and climate development 
(Gedda 2001). The stratigraphy is composed of fen 
peat, overlying tufa and clayey till (Table 12).

The time span of the diagram is indicated by seven 
14C datings (Table 13). However, the chronology of the 
stratigraphy is very uncertain. The peat was obviously 
reworked by humans since Neolithic artefacts could 
be found in layers above those deposited during the 
Bronze Age. The redeposition was especially obvious 
in the periphery of the fen. In addition, preservation 
for terrestric remains was very poor in the peat, and 
material for radiocarbon dating was indeed hard to re
trieve; only two samples produced material enough for 
dating analysis. The time-depth diagram (Figure 20) 
reveals uncertain limits of two periods with a long time

Table 12. Lithology of the analysed sediments at Kalkkällan

Depth (m) Lithology

0,11-0,33 Fen peat, highly humified

0,33-0,69 Fen peat, moderately humified

0,69-1,80 Fen peat, poorly humified

1,80-1,92 Tufa

1,92-2,01 Clay

Table 13. Radiocarbon datings from Kalkkällan. All datings were perfor
med on terrestrial plant macrofossils.

Lab

number

Sample 

depth (cm)

,4C-years BP Calendar years 

BC/AD (95.4%)

Ua-9731 12-13 2060±55 335BC-67AD

Ua-9732 68-69 5310+60 4320-3984 BC

Ua-9733 153-154 6165+60 5287-4863 BC

Ua-9734 176-177 5430+60 4329-4000 BC

Ua-9735 182-183 6170±70 5299-4860 BC

Ua-9736 190-191 5920+65 4945-4605 BC

Ua-9737 242 6000±60 5040-4725 BC
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Figure 18. Map of the investigated site Kalkkällan, with the position of 
the analysed sequence indicated.
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gap in between. Chronological aspects of the analysed 
stratigraphy from Kalkkällan must largely depend on 
pollen analytical correlations.

The pollen data are presented in a percentage dia
gram with all terrestrial pollen types included in the 
pollen sum (Figure 20). The pollen diagram is divided 
into three local pollen assemblage zones (KA:l-3).

The pollen source area of the diagram differs be
tween taxa and between zones. From periods when the 
area was forested, pollen from wetland tree species are 
mainly local, and considering the size of the site, the 
pollen from upland vegetation is mainly regional.

Zone KA:1 can probably be correlated with a late 
part of biozone AT (Nilsson 1935, 1964). The pollen 
assemblages differ from those at many sites in Scania by 
having high frequencies of Tiliä and low frequencies of 
Corylus fcf. Nilsson 1935; Berglund et al. 1991). They 
reflect nemoral forest vegetation characterised by tree 
species such as Tiliä, Quercus and Ulmus. Pinus prob
ably grew on sandy soils. The light-demanding Corylus 
occurs in rather low numbers, implying dense nemoral 
forest vegetation with a low frequency of disturbance. 
The local wetland vegetation was dominated by Alnus 
and Betula, with a field layer of ferns (Polypodiaceae).

Zone KA:2 is characterised by increasing frequencies 
of Poaceae pollen and charcoal particles and decreasing

frequencies of Pinus and Betula pollen. This is inter
preted as a clearing of the Pinus woodland on sandy 
soils. There are still numerous Polypodiaceae spores 
and Alnus pollen in the assemblage, so it is less likely 
that the increase in grassland was caused by a change 
in the wetland vegetation. Furthermore, cultural indica
tors, e.g. Brassicaceae, Rumex acetosella, Artemisia and 
Chenopodiaceae, are represented in the zone, which im
plies settlements in the vicinity. Rumex acetosella and 
some species of the genus Artemisia may grow on sandy 
soils after a natural fire, and the Brassicaceae family 
includes both nutrient-demanding weed species and 
more “natural” species of both dry and wet grassland, 
but the Chenopodiaceae family consists predominantly 
of nutrient-demanding species. Together with the de
crease in Pinus pollen, these cultural indicators imply 
a Mesolithic habitation site on sandy soils, with a size 
and permanence enough to produce areas of waste and 
rubbish where these weed plants have grown. The site 
seems to have been older than 4000 BC, according to 
the 14C date at the zone boundary KA:2/KA:3.

Zone KA:3 differs very much from the previous one, 
being characterised by high percentages of herb pollen 
and low percentages of tree pollen. Cultural indicators 
such as Artemisia, Asteraceae Liguliflorae, Brassicace
ae, Chenopodiaceae, Plantago lanceolata and Rumex
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Joachim Regnell & Karl Ljung

Figure 20. Percentage pollen diagram from the site Kalkkällan, with all 
pollen taxa presented on a linear depth scale. For description of zones 
and chronology see text.
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acetosa/acetosella occur throughout the zone in low 
values. Poaceae >40 pm and Hordeum type occur spo
radically, implying the existence of arable land.

At first glance, this distinct vegetation change im
plied by the change in pollen assemblages seems to take 
place during the Neolithic, but there are several indica
tions of a hiatus at the lower zone boundary.

• The pollen assemblage boundary is accompanied 
by a humification change in the fen peat from low 
to medium.

• There are no major changes in the pollen assem
blage throughout the zone. In most pollen diagrams 
from the region, there is a distinct change at the pol- 
len-stratigraphical key level SB2c (Nilsson 1964). 
This level was dated at two sites in the Ystad area 
to c. 950-800 BC (Gaillard et al. 1991).

• There are low frequencies of tree species of dry 
ground. Pinus is the most frequent tree-pollen tax
on, which in this part of the country implies more 
or less completely open land surrounding the site 
(cf. the sites Bjäresjösjön in Gaillard & Göransson 
1991 and Bussjösjön in Regnéll 1989).

The hiatus was probably caused by the regional hy
drological change shown by low lake levels (Gaillard 
& Digerfeldt 1991; Digerfeldt 1997). The same pat
tern has been shown at the nearby site Dalamossen, 
where it also was confirmed by 14C datings. The pollen 
assemblage of this zone is similar to assemblages from 
the Bronze Age and Pre-Roman Iron Age in the outer 
hummocky zone and the coastal plain of the Ystad 
area of southern Skåne, which has been interpreted as 
pasture landscapes, where burning seems to have been 
important for keeping the landscape open (Berglund 
1991). Wetlands were also exploited, probably for 
grazing, as shown by the decreasing frequencies of Al
nus pollen and Polypodiaceae spores and the increase 
in Cyperaceae pollen.

Summary of the pollen analysis from Kalkkällan

The pollen composition of zones KA:l-2 depicts dense 
forest vegetation during the Late Mesolithic, where 
lime dominated on clayey soils and pine on sandy. 
There are signs of a nearby Late Mesolithic settlement, 
since charcoal particles and pollen of plants indicating 
habitation are present. No such settlement has been 
documented archaeologically, however.

Unfortunately, a large hiatus corresponds to the Neo
lithic and the early part of the Bronze Age. Thus, it is not 
possible to say anything about vegetation or land use at 
the time of the Funnel Beaker occupation of the site. 
The uppermost zone, KA:3, can be correlated to a 
much later part of the prehistory: Late Bronze Age and 
Early Iron Age. The landscape during this time period 
was open with grasslands and arable fields.

Knagemöged

This site is a former oxbow lake of the brook Väla- 
bäcken that today runs a stone’s throw away from the 
sampling point. Close to the analysed sequence, exten
sive settlements from the Neolithic, a grave field from 
the Middle Neolithic and Migration Period settlement 
have been excavated within the project (project sites at 
Dösjebro, SU17 and 19; Svensson [ed.] 2003).

As the studied profile mainly consists of fluvial 
material (gyttja and coarse sediments) deposited in

Table 14. Radiocarbon datings from Sjögungan. All datings were perfor
med on terrestrial plant macrofossils.

Lab

number

Sample 

depth (cm)

14C-years BP Calendar years 

BC/AD (95.4 %)

Ua-26107 124-124 2610±60 910-520 BC

Ua-26020 200-201 2780±70 1130-800 BC

Ua-26021 300-301 2940±70 1380-1330 BC (3,8%) 

1320-970 BC (89,5%) 

960-930 BC (2,1%)

Ua-26022 390-391 3135±70 1600-1560 BC (1,2%) 

1530-1210 BC (94,2%)

Ua-26023 605-606 3645±70 2210-1870 BC (90,9%) 

1850-1770 BC (4,5%)

Ua-26024 750-752 8065±210 7600-6500 BC
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an oxbow lake partly connected to a small river, it is 
most probable that the sequence does not comprise 
a continuous sediment record. Most likely, there are 
several hiatuses in the sequence and it certainly in
corporates eroded and reworked material. Since no 
radiocarbon datings are available from the profile, it 
is difficult to discuss its time resolution. Due to these 
problems of interpretation, this core will only be 
briefly summarised here.

In view of the extensive Neolithic finds from the 
area, it is unfortunate that no levels in the core corre
spond to this or the Mesolithic period. The lowermost 
part, which probably can be related to the Late Bronze 
Age and the Early Iron Age, represents an open land
scape with grasslands and arable fields that seem to in
crease in importance. Higher in the sequence, roughly 
corresponding to the Late Iron Age, a significant in
crease of cultivated cereals is seen.

In the uppermost part of the diagram, probably rep
resenting the Viking Age and the Early Middle Ages, 
cultivation of hemp is evident. This is followed by a pe
riod where decrease of grazing on wetlands is indicated 
and where rye becomes increasingly important.

Sjögungan

The former lake Sjögungan is situated a little bit south 
of the stretch along the railway where the archaeologi
cal excavations were conducted (Figure 21). The site is 
located in what nowadays is a recreation area, partly 
forested with pine. The surrounding soils are sandy 
and have glaciofluvial origin, although sea transgres
sions and aeolian processes have reworked the topsoils. 
Sjögungan was a lake until about 1900 when it was 
lowered and finally completely drained. Today the lo
cality is a fen with a rich vegetation of grass, sedges and 
willow in the centre, and alder and birch around the 
borders. There are deep ditches with continuous water 
flow in the fen.

The site is situated about 2.5 kilometres from the 
coast and the present threshold of the fen is about six

metres above sea level. It was therefore supposed that 
the basin could have been affected by the sea during 
transgression phases. A detailed scanning of the 7.5 
metre thick stratigraphy revealed no diatoms indicat
ing marine or brackish water, and it could therefore be 
concluded that the lake was not in contact with the sea 
during the Holocene transgressions.

The chronology of the sediment sequence is estab
lished from 6 14C datings (Table 14). The radiocarbon 
datings are plotted in a time-depth diagram (Figure 22) 
where the pollen assemblage zones S:4-10 have been 
plotted on a time scale through the linear regression of 
the time-depth relation. The regression is established 
visually, without any statistical calculation.

The pollen data are presented in a percentage dia
gram with all terrestrial pollen types included in the 
calculation sum (Figure 23). To facilitate the descrip
tion and interpretation of the pollen diagram in terms 
of vegetation changes, twelve local pollen assemblages 
zones were established (LPAZ S: 1—11; Table 15). These 
zones have been established visually, and each zone 
boundary denotes significant changes in pollen deposi
tion and hence represents major changes in vegetation 
cover.

The bottom part of the sequence is characterised 
by low time resolution, most likely caused by the oc
currence of several hiatuses. The low resolution makes 
it difficult to describe the vegetation development in 
detail for zones S:1 to S:3. The bottom zone, S:l, was 
probably deposited during a late phase of the Late 
Glacial period and the transition to the Holocene. The 
drainage of the lake around AD 1900 may have led to a 
loss of sediments at the top of the sequence. There may 
exist a hiatus of shorter or longer duration between 
zones S:10 and S:ll.

Zone S:1 corresponds to the Younger Dryas and 
Preboreal periods (Late Palaeolithic and Early Meso
lithic in archaeological terms). The pollen data largely 
reflect a landscape dominated by a mosaic of open 
vegetation communities, in which herbs (i.e. Artemisia, 
Caltha, Caryophyllaceae, Chenopodiaceae, Heliantbe-
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Figure 21. Map of the investigated site Sjögungan.
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mum, Ranunculus, Rumex and Thalictrum), grass, 
sedges and shrubs (i.e. Juniperus, Salix and probably 
also Betula nana) were important constituents. Later 
on, an expansion of Betula woodland is indicated, and 
a reduction of open vegetation communities.

Zone S:2 reflects a transition from Betula woodland 
to an open forest dominated by Pinus and Corylus. 
Open vegetation communities were reduced further, 
and now probably were confined mainly to wetlands 
and shorelines. The zone can be dated to the early Bo
real period, corresponding to the Maglemose culture.

The pollen data from zone S:3 indicate a landscape 
dominated by a dense nemoral forest in which Quer- 
cus, Ulmus, Tiliä, Fraxinus, Corylus and Pinus were 
important upland constituents. The data also show 
gradual increases for Quercus, Ulmus, Tiliä and Fraxi
nus, and gradual decreases for Pinus and Corylus. On 
peaty or waterlogged ground, Alnus was predominant, 
but some Betula and Salix probably also occurred. 
Open vegetation had a very restricted occurrence. The 
zone corresponds to the later part of the Boreal and the 
Atlantic period.

Zone S:4 may be dated to the early Subboreal pe
riod, corresponding to the Early Neolithic. It reflects 
a landscape dominated by a slightly open nemoral 
forest, in which Quercus, Fraxinus and Corylus were 
common species. In the forests, Ulmus and Tiliä 
also occurred, but they were less common. On wet 
ground, Alnus was abundant. The higher values for 
herb pollen types, particularly for Poaceae undiff. <40 
pm and Artemisia, and the occurrence of occasional 
pollen grains of Plantago lanceolata and Rumex ac- 
etosa/R. acetosella may indicate an increase in the 
grazing pressure; presumably forest grazing was in
troduced in the region. At the transition to this zone, 
Ulmus decreased strongly, and it did not regain its 
former abundance. This decline may correspond to 
the classical Ulmus decline recognised in most areas 
in north-west Europe and dated to about 5000 14C 
years BP (e.g. Nilsson 1964). A recent reinvestigation 
of this level in a regional pollen diagram from Scania

(Ageröds Mosse) by wiggle matching gave the date 
5720 cal. BP (3770 BC) (Skog & Regnéll 1995). The 
radiocarbon dating of a sample from the superimpos
ing assemblage zone S:5 suggests that there either is 
a hiatus in the sequence or that zone S:4 represents a 
younger age than the Neolithic. When the transition 
between zones S:4/S:5 is examined, almost every fre
quency curve shows abrupt changes, thus implying a 
gap in accumulation.

The following zones, S:5—9, can be chronologically 
defined by radiocarbon datings and also with pollen 
analytical correlations. The pollen data from zone S:5, 
probably corresponding to the Late Neolithic, indicate 
a mosaic landscape with more or less open nemoral 
forests, grasslands and some arable fields. Quercus and 
Corylus were the dominant species in the forests, but 
Tiliä, Fraxinus and Fagus also occurred. Some Ulmus 
and Carpinus may have occurred in the area as well. 
On wetter sites, Alnus still dominated the stands. The 
strong expansion of light demanding taxa, particularly 
for Poaceae undiff. <40 pm, Cyperaceae, Artemisia, 
Filipendula, Plantago lanceolata and Rumex acetosa/ 
R. acetosella, and the occurrence of arable indicators, 
i.e. Poaceae undiff. >40 pm, Hordeum-group and Triti- 
cum, is a prominent feature for this zone. The strong 
expansion of Poaceae undiff. <40 pm certainly is an ex
pression of an increase in the regional grazing pressure. 
The comparatively high values for Calluna probably 
show that some areas were quite heavily grazed. Most 
likely, forest stands were also deliberately cleared away 
and converted into pastures and arable fields. The pol
len data show that both Hordeum and Triticum were 
cultivated in the area. The occurrence of a few pollen 
grains of Secale may indicate that this cereal was also 
cultivated, or else grew as a weed on the fields (Behre 
1992). The high percentages for Cyperaceae and Fili
pendula indicate that some wetlands were transformed 
into open wet meadows. The establishment of Fagus 
seems to be connected to the expansion of open veg
etation, i.e. a strong human influence on the vegetation 
(Björkman 1996, 1999). In this case grazing, particu-
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larly an increase in the grazing pressure, appears to 
have been the key factor triggering the establishment of 
Fagus. There is also a strong expansion of Pediastrum, 
indicating more nutrient-rich conditions in the lake. 
This expansion possibly was an effect of increased 
soil-erosion following deforestation and expansion of 
grasslands. The slight increase for microscopic char
coal particles may indicate the use of fire to maintain 
the grass/heath vegetation.

Zone S:6 reflects a slight relaxation of the grazing 
pressure in the area. The landscape was still a mosaic 
with open nemoral forests, grasslands and arable fields, 
but the area covered by trees seems to have increased, 
mainly through expansions of Quercus and Corylus. 
The decrease for Calluna shows that the areas with 
heavily grazed vegetation diminished. The lower values 
for charcoal particles likely show that fires to main
tain the grass vegetation had become less important. 
The importance of cereal cultivation, however, seems 
to have been more or less unaffected by the change in 
land use, as there is no obvious shift in the deposition 
of cereal pollen grains. Both Hordeum and Triticum 
seem to have been cultivated in the area. Lower values 
for Pediastrum may indicate less nutrient-rich condi
tions in the lake, and additionally, less soil erosion in 
the catchments area of the lake. The zone may be dated 
to the final Late Neolithic or the earliest Bronze Age.

The pollen data from zone S:7 indicate a period with 
increased cereal cultivation in the area, and a successive 
expansion of grasslands and a reduction of the forest 
cover. Quercus and Corylus decreased significantly and 
the earlier more or less continuous forest cover became 
fragmented and reduced to small and isolated stands. 
A slight expansion is indicated for Fagus, probably 
mainly on grasslands that for some reason were less 
used. However, Fagus seems to have failed to establish 
a large population in the area, which may be due to 
land-use practices, or a high grazing pressure, which 
created conditions not optimal for Fagus regeneration 
(cf. Odgaard 1994). A minor expansion is also detected 
for Alnus, which most likely re-colonised some sedge

fens. Several pollen types indicating arable fields have 
increased, in particular taxa such as Poaceae undiff. 
>40 pm, Triticum, Chenopodiaceae and Rumex ac- 
etosa/R. acetosella. Both Hordeum and Triticum were 
cultivated in the area, but the cultivation of Triticum 
appears to have been most important. Zone 7 may be 
dated to the Early Bronze Age.

Zone S:8 reflects an expansion of grasslands and 
the creation of a more or less open landscape. The 
grazing pressure seems to have been high, and some 
areas appear to have been more or less overexploited, 
as there is a significant increase for Calluna. Stands 
with nemoral vegetation, mainly with Quercus, Fagus 
and Corylus, probably existed, but they likely had a 
small size and were scattered as isolated islands with 
trees in the otherwise widespread open vegetation. 
The main land-use practice in the area was grazing. 
On drier soils mainly grasses, but also some Plantago 
lanceolata and Asteraceae Liguliflorae, dominated the 
field layer, but sedges were prominent on wetter soils 
and on peaty ground. Some areas dominated by Alnus 
were probably also converted into open vegetation. 
However, Alnus probably remained as an important 
tree close to the studied lake. Cultivation of Hordeum 
and Triticum still occurred, but the intensity in cultiva
tion activities near the site seems to have decreased as 
the deposition of cereal pollen grains is much lower. 
However, there is also a possibility that cultivation 
was as intense as previously, but that the arable fields 
now were located further away, as consequence of a 
change in settlement patterns. The values for Pedias
trum are highly variable, indicating periods with lower 
and higher production in the lake. The periods with 
higher values likely reflect rises in the inflow of nu
trients leaked from the surrounding grasslands. This 
zone may be dated to the Bronze Age, possibly period 
II-V.

The pollen data in zone S:9 indicate a more or less 
open landscape, but they also suggest a reorganisation 
of the land-use practices in the area. The zone may 
be dated to the Late Bronze Age (period V-VI). The
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cultivation of cereals seems to have increased some
what as some weeds and indicators of arable fields 
(i.e. Rumex acetosa/R. acetosella, Poaceae undiff. >40 
pm) have increased. In addition to the previous use of 
mainly Hordeum and Triticum, Secale appears to have 
become a valuable crop, as its pollen curve is almost 
continuous. Residual stands with Quercus, Fagus and 
Corylus initially seem to have been reduced, but later 
Fagus and Quercus re-expanded. Moreover, Carpinus 
also becomes established in the area. The establishment 
of Carpinus and the re-expansion of Fagus and Quer
cus strongly indicate that some areas were less used for 
grazing, possibly areas lying remotely from the main 
settlements. The overall grazing pressure most likely 
was still high, but successive lower values for Poaceae 
undiff. <40 pm may indicate a slight relaxation. Al
nus expands slightly, and Cyperaceae generally has 
lower values than during the preceding zone, and these 
changes may indicate a decline in the use of wetlands 
in the area. The slight increase of microscopic charcoal 
particles at the bottom of the zone may indicate a pro
nounced use of fires to maintain the grass vegetation, 
or the use of fire to clear forest stands.

Zone S:10 reflects an expansion of arable fields, but 
also a further expansion of Fagus and Quercus. The ex
pansion of both trees and arable fields appears to be a 
contradiction. A similar development has been noticed 
in the Ystad area, and it was suggested that this may 
be explained by different land-use practices in opposite 
areas, i.e., the landscape became polarised (Regnéll 
1989, 1991). Some areas may have experienced a much 
lower grazing pressure than previously, allowing Fa
gus and Quercus to expand, and other areas may have 
been transformed into intensively cultivated fields. The 
polarised landscape has been suggested to imply the 
introduction of an infield/outfield system. This is not 
the only possible explanation, however. An alternative 
view could be that grazed areas were converted to cul
tivated fields, leading to a diminished total pollen pro
duction from herbs in relation to forest trees, thus giv
ing the impression of an expansion of the latter. Such a

change is not necessarily linked to the introduction of 
an infield/outfield system (Lagerås, pers. com.).

The arable area, as well as the cultivation intensity, 
seems to have increased markedly as the percentages 
for cereals are high. Triticum appears to have been the 
main crop in the area. Its percentages are compara
tively high, and taken into account its supposed low 
pollen dispersal, it may be assumed that it was the most 
cultivated cereal. However, Secale and Hordeum were 
also cultivated in the area, and later on Avena and Can
nabis sativa were introduced. There is also a strong ex
pansion for Pediastrum, which probably reflects higher 
biological production in the lake following increased 
soil erosion and nutrient leakage from the arable land 
lying close to the site. The slight increase for micro
scopic charcoal particles may indicate the increased use 
of fire to maintain areas with heath vegetation. This 
zone may be dated to the transition between the Bronze 
and the Iron Ages.

The uppermost zone, S:ll, most likely reflects re
cent vegetation changes in the area during the last 100 
years or so, following the drainage of the lake. The 
pollen data indicate a mosaic landscape with grass
lands, heath vegetation and plantations of conifers, 
mainly Pinus and Picea, which have higher percent
ages only in the topmost sample. Areas dominated by 
heath communities probably had a high grazing pres
sure, as values for Calluna and Juniperus are fairly 
high. Nemoral trees and shrubs, such as Quercus, 
Fagus, Carpinus and Corylus seem to have suffered 
greatly from the land-use changes taking place in the 
area. The local vegetation on the drained lake-bottom 
is well expressed in the zone; particularly taxa such 
as Myrica, Cyperaceae, Apiaceae, Asteraceae Tubuli- 
florae, Galium, Typba latifolia and Urtica prospered. 
The cultivation of cereals and the tilled area was ap
parently reduced. Now mainly Secale was cultivated in 
the area, but much less intensively than before. In ad
dition, some Triticum and Fagopyrum probably were 
grown too, but they were not very important crops. 
The pollen preservation in the zone is low, however,
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Figure 22. Time-depth curve of the stratigraphy at Sjögungan. The cun/e 
is established visually and is estimated as linear within the sequence 
150-700 cm. The described pollen assemblage zones have been given 
estimated ages by calibration with the curve.
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Figure 23. Percentage pollen diagram from the site Sjögungan with all 
pollen taxa presented on a linear depth scale. For description of zones 
and chronology see Table 15.
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Table 15. Summary of the pollen stratigraphy, chronology and vegetation history for Sjögungan (see Figure 23 for pollen diagram). A correlation with 
the pollen zonation for Scania (Nilsson 1935, 1964) is also given together with archaeological periods represented in each zone.

Local

pollen

zone

Depth

(cm)

Description Inferred

upland

vegetation

Pollen zones 

(Nilsson 1935, 

1964)

S:1 760-735 Characterised by high pollen percentages for Betula (35-70 %), Pinus (5-15 %) and 

Poaceae undiff. <40 pm (around 15 %), fairly high percentages for Cyperaceae, Ar

temisia and Ranunculus-type, and relatively low, but significant values for Juniperus, 

Salix and Helianthemum. The herb pollen sum is high.

Open vegetation. 

Expansion of 

Betula.

Late phase of

YD/PB

Late Palaeolithic/ 

Early Mesolithic

S:2 735-715 Characterised by high pollen percentages for Betula (20-75%), Corylus (5-55 %) 

and Pinus (10-15 %). Ulmus, Salix and Artemisia occur regularly, but with low values. 

The herb pollen sum is comparatively low. Compared to the preceding zone, Pinus, 

Ulmus and Corylus have increased, while Juniperus, Salix, Cyperaceae, Artemisia, 

Chenopodiaceae, Filipendula, Helianthemum, Ranunculus-type, Rumex acetosa/R. 

acetosella, Thalictrum and Pediastrum have decreased.

Open forest. Ex

pansion of Pinus 

and Corylus.

B01

Maglemose

S:3 715-685 Characterised by high pollen percentages for Corylus (20-45 %), Alnus (around 20 

%), Quercus (5-25 %) and Betula (10-20 %), fairly high percentages for Pinus (2-10 

%) and Ulmus (5-10 %). The herb pollen sum is low. Compared to the preceding 

zone, Alnus, Quercus, Ulmus, Tiliä, Fraxinus and Polypodiaceae undiff. have in

creased, while Betula, Pinus, Salix and Artemisia have decreased.

Dense nemoral 

forest. Expansion 

of Alnus, Quer

cus, Ulmus, Tiliä 

and Fraxinus.

B02-AT2

Mesolithic

S:4 685-615 Characterised by high pollen percentages for Corylus (25-30 %), Alnus (20-25 %), 

Quercus (15-20 %) and Betula (10-15 %), fairly high percentages for Fraxinus (5-6 

%). Plantage lanceolata and Rumex acetosa/R. acetosella occur more or less regu

larly, but with low values. The herb pollen sum is comparatively low. Compared to the 

preceding zone, Betula, Fagus, Calluna, Poaceae undiff. <40 pirn, Artemisia, Plan

tage lanceolata, Polypodiaceae undiff. and Pediastrum has increased, while Pinus, 

Ulmus, Tiliä and Cyperaceae have decreased.

Slightly open 

nemoral forest. 

Ulmus decline. 

Forest grazing.

SB1

Early Neolithic?

S:5 615-545 Characterised by high pollen percentages for Corylus (20-30 %), Poaceae undiff.

<40 pm (10-20 %), Alnus (around 15 %), Quercus (10-15 %) and Betula (10-12 %). 

Occasional grains of Secale, Triticum, Chenopodiaceae, Galium-type, Ranunculus- 

type and Urtica are also found. The herb pollen sum is high. Charcoal particles are 

found in low numbers. Compared to the preceding zone, Pinus, Carpinus, Fagus,

Salix, Calluna, Poaceae undiff. <40 pm, Poaceae undiff. >40 pm, Artemisia, Plantago 

lanceolata and Rumex acetosa/R. acetosella, Polypodiaceae undiff., Pediastrum and 

charcoal particles have increased, while Alnus, Quercus, Ulmus and Corylus have 

decreased.

Open nemoral 

forest. Expansion 

of grasslands. 

Arable fields. 

Establishment of 

Fagus.

Earliest phase of

SB2

Late Neolithic?

S:6 545-485 Characterised by high pollen percentages for Corylus (30—40 %), Quercus (15-20 

%), Alnus (around 15 %), Betula (around 10 %) and Poaceae undiff. <40 pm (aro

und 10 %). Occasional grains of Poaceae undiff. >40 pm, Hordeum-group, Secale, 

Triticum, Chenopodiaceae and Filipendula are also found. The herb pollen sum is 

comparatively high. Compared to the preceding zone, Quercus, Corylus, Artemisia 

and Nymphaea alba-type have increased, while Calluna, Poaceae undiff. <40 pm, 

Cyperaceae, Filipendula, Rumex acetosa/R. acetosella, Polypodiaceae undiff., Pedi

astrum and charcoal particles have decreased.

Open nemoral fo

rest. Grasslands 

and arable fields.

Middle phase of

SB2

Late Neolithic/Early 

Bronze Age

Period I?

S:7 485-445 Characterised by high pollen percentages for Alnus (around 20 %), Corylus (15-20 

%), Quercus (15-20 %), Poaceae undiff. <40 pm (10-15 %) and Betula (around

10 %), and relatively low percentages Poaceae undiff. >40 pm, Hordeum-group, 

Triticum, Artemisia, Chenopodiaceae, Filipendula and Plantago lanceolata. The herb 

pollen sum is high. Charcoal particles are found in low numbers. Compared to the 

preceding zone, Betula, Alnus, Fagus, Poaceae undiff. <40 pm, Poaceae undiff. >40 

pm, Triticum, Chenopodiaceae, Plantago lanceolata and Rumex acetosa/R. aceto

sella have increased, while Ulmus and Corylus have decreased.

Open nemoral 

forest. Expansion 

of grasslands and 

arable fields.

Middle phase of

SB2

Early Bronze Age 

Period I?

S:8 445-155 Characterised by high pollen percentages for Poaceae undiff, <40 pm (15-35 %), 

Betula (10-20 %), Alnus (10-15 %), Corylus (10-15 %) and Cyperaceae (5-15 %), 

fairly high percentages for Pinus (5-10 %) and Quercus (7-10 %). Occasional grains 

of Juniperus, Poaceae undiff. >40 pm, Hordeum-group, Secale, Triticum, Cannabis- 

type, Caryophyllaceae and Polygonum aviculare are also found. The herb pollen 

sum is very high (30-50 %). Pediastrum has very high values. Charcoal particles are 

found in-frequently. Compared to the preceding zone, Pinus, Carpinus, Salix, Calluna, 

Poaceae undiff. <40 pm, Cyperaceae, Artemisia, Asteraceae Liguliflorae, Filipendula, 

Plantago lanceolata, Rumex acetosa/R. acetosella, Polypodiaceae undiff. and Pedi

astrum has increased, while Betula, Alnus, Quercus, Ulmus, Tiliä, Corylus, Poaceae 

undiff. >40 pm and Triticum have decreased.

Grasslands. High 

grazing pressure.

Last phase of SB2 

Bronze Age

Periods ll-V?
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Local

pollen

zone

Depth

(cm)

Description Inferred

upland

vegetation

Pollen zones 

(Nilsson 1935, 

1964)

S:1 760-735 Characterised by high pollen percentages for Betula (35-70 %), Pinus (5-15 %) and 

Poaceae undiff. <40 pm (around 15 %), fairly high percentages for Cyperaceae, Ar

temisia and Ranunculus-type, and relatively low, but significant values for Juniperus, 

Salix and Helianthemum. The herb pollen sum is high.

Open vegetation. 

Expansion of 

Betula.

Late phase of

YD/PB

Late Palaeolithic/ 

Early Mesolithic

S:2 735-715 Characterised by high pollen percentages for Betula (20-75%), Corylus (5-55 %) 

and Pinus (10-15 %). Ulmus, Salix and Artemisia occur regularly, but with low values. 

The herb pollen sum is comparatively low. Compared to the preceding zone, Pinus, 

Ulmus and Corylus have increased, while Juniperus, Salix, Cyperaceae, Artemisia, 

Chenopodiaceae, Filipendula, Helianthemum, Ranunculus-type, Rumex acetosa/R. 

acetosella, Thalictrum and Pediastrum have decreased.

Open forest. Ex

pansion of Pinus 

and Corylus.

B01

Maglemose

S:3 715-685 Characterised by high pollen percentages for Corylus (20-45 %), Alnus (around 20 

%), Quercus (5-25 %) and Betula (10-20 %), fairly high percentages for Pinus (2-10 

%) and Ulmus (5-10 %). The herb pollen sum is low. Compared to the preceding 

zone, Alnus, Quercus, Ulmus, Tiliä, Fraxinus and Polypodiaceae undiff. have in

creased, while Betula, Pinus, Salix and Artemisia have decreased.

Dense nemoral 

forest. Expansion 

of Alnus, Quer

cus, Ulmus, Tiliä 

and Fraxinus.

B02-AT2

Mesolithic

S:4 685-615 Characterised by high pollen percentages for Corylus (25-30 %), Alnus (20-25 %), 

Quercus (15-20 %) and Betula (10-15 %), fairly high percentages for Fraxinus (5-6 

%). Plantago lanceolata and Rumex acetosa/R. acetosella occur more or less regu

larly, but with low values. The herb pollen sum is comparatively low. Compared to the 

preceding zone, Betula, Fagus, Calluna, Poaceae undiff. <40 pm, Artemisia, Plan

tago lanceolata, Polypodiaceae undiff. and Pediastrum has increased, while Pinus, 

Ulmus, Tiliä and Cyperaceae have decreased.

Slightly open 

nemoral forest. 

Ulmus decline. 

Forest grazing.

SB1

Early Neolithic?

S:5 615-545 Characterised by high pollen percentages for Corylus (20-30 %), Poaceae undiff.

<40 pm (10-20 %), Alnus (around 15 %), Quercus (10-15 %) and Betula (10-12 %). 

Occasional grains of Secale, Triticum, Chenopodiaceae, Galium-type, Ranunculus- 

type and Urtica are also found. The herb pollen sum is high. Charcoal particles are 

found in low numbers. Compared to the preceding zone, Pinus, Carpinus, Fagus,

Salix, Calluna, Poaceae undiff. <40 pm, Poaceae undiff. >40 pm, Artemisia, Plantago 

lanceolata and Rumex acetosa/R. acetosella, Polypodiaceae undiff., Pediastrum and 

charcoal particles have increased, while Alnus, Quercus, Ulmus and Corylus have 

decreased.

Open nemoral 

forest. Expansion 

of grasslands. 

Arable fields. 

Establishment of 

Fagus.

Earliest phase of

SB2

Late Neolithic?

S:6 545-485 Characterised by high pollen percentages for Corylus (30-40 %), Quercus (15-20 

%), Alnus (around 15 %), Betula (around 10 %) and Poaceae undiff. <40 pm (aro

und 10 %). Occasional grains of Poaceae undiff. >40 pm, Hordeum-group, Secale, 

Triticum, Chenopodiaceae and Filipendula are also found. The herb pollen sum is 

comparatively high. Compared to the preceding zone, Quercus, Corylus, Artemisia 

and Nymphaea alba-type have increased, while Calluna, Poaceae undiff. <40 pm, 

Cyperaceae, Filipendula, Rumex acetosa/R. acetosella, Polypodiaceae undiff., Pedi

astrum and charcoal particles have decreased.

Open nemoral fo

rest. Grasslands 

and arable fields.

Middle phase of

SB2

Late Neolithic/Early 

Bronze Age

Period I?

S:7 485-445 Characterised by high pollen percentages for Alnus (around 20 %), Corylus (15-20 

%), Quercus (15-20 %), Poaceae undiff. <40 pm (10-15 %) and Betula (around

10 %), and relatively low percentages Poaceae undiff. >40 pm, Hordeum-group, 

Triticum, Artemisia, Chenopodiaceae, Filipendula and Plantago lanceolata. The herb 

pollen sum is high. Charcoal particles are found in low numbers, Compared to the 

preceding zone, Betula, Alnus, Fagus, Poaceae undiff. <40 pm, Poaceae undiff. >40 

pm, Triticum, Chenopodiaceae, Plantago lanceolata and Rumex acetosa/R. aceto

sella have increased, while Ulmus and Corylus have decreased.

Open nemoral 

forest. Expansion 

of grasslands and 

arable fields.

Middle phase of

SB2

Early Bronze Age 

Period I?

S.8 445-155 Characterised by high pollen percentages for Poaceae undiff. <40 pm (15-35 %), 

Betula (10-20 %), Alnus (10-15 %), Corylus (10-15 %) and Cyperaceae (5-15%), 

fairly high percentages for Pinus (5-10 %) and Quercus (7-10 %). Occasional grains 

of Juniperus, Poaceae undiff. >40 pm, Hordeum-group, Secale, Triticum, Cannabis- 

type, Caryophyllaceae and Polygonum aviculare are also found. The herb pollen 

sum is very high (30-50 %). Pediastrum has very high values. Charcoal particles are 

found in-frequently. Compared to the preceding zone, Pinus, Carpinus, Salix, Calluna, 

Poaceae undiff. <40 pm, Cyperaceae, Artemisia, Asteraceae Liguliflorae, Filipendula, 

Plantago lanceolata, Rumex acetosa/R. acetosella, Polypodiaceae undiff. and Pedi

astrum has increased, while Betula, Alnus, Quercus, Ulmus, Tiliä, Corylus, Poaceae 

undiff. >40 pm and Triticum have decreased.

Grasslands. High 

grazing pressure.

Last phase of SB2 

Bronze Age

Periods II—V?
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Table 15 continued. Summary of the pollen stratigraphy, chronology and vegetation history for Sjögungan (see Figure 23 for pollen diagram). A cor
relation with the pollen zonation for Scania (Nilsson 1935, 1964) is also given together with archaeological periods represented in each zone.

Local

pollen

zone

Depth (cm) Description Inferred up

land vegeta

tion

Pollen zones 

(Nilsson 1935, 

1964)

S:9 155-105 Characterised by high pollen percentages for Poaceae undiff. <40 pm (20-30 %), 
Alnus (15-20 %) and Betula (10-20 %), fairly high percentages for Quercus (5-10 
%), Corylus (5-10 %), Fagus (2-7 %), Pinus (5-6 %) and Cyperaceae (2-8 %).
Ulmus, Fraxinus, Salix, Poaceae undiff. >40 pm, Secale, Chenopodiaceae, Filipen- 
dula and Potentilla-type occur regularly, but with very low values. Occasional grains 
of Hordeum-group, Triticum, Ranunculus-type and Urtica are also found. The herb 
pollen sum is high. Compared to the preceding period, Alnus, Carpinus, Fagus and 
Rumex acetosa/R. acetosella have increased, while Quercus, Tiliä, Corylus, Poaceae 
undiff. <40 pm and Polypodiaceae undiff. have decreased.

Grasslands and 
arable fields.

SA1-Early phase 
of SA2
Late Bronze Age 
Period V-VI?

S:10 105-25 Characterised by high pollen percentages for Poaceae undiff. <40 pm (15-25 %), 
Betula (20-25 %) and Alnus (10-15 %), fairly high percentages for Fagus (5-10 
%), Quercus (7-10 %) and Cyperaceae (5-10 %). Ulmus, Fraxinus, Salix, Poaceae 
undiff. >40 pm, Secale, Chenopodiaceae and Galium-type occur regularly, but with 
low values. Occasional grains of Picea, Juniperus, Avena, Hordeum-group, Canna
bis-type and Urtica are also found. The herb pollen sum is very high. Pediastrum has 
very high values. Charcoal particles are found infrequently. Compared to the prece
ding zone, Quercus, Fagus, Poaceae undiff. >40 pm, Secale, Triticum, Cyperaceae, 
Filipendula, Rumex acetosa/R. acetosella and Pediastrum have increased, while
Alnus, Fraxinus and Poaceae undiff. <40 pm have decreased.

Arable fields and 
grasslands.

Late phase of SA2 
Transition
Late Bronze Age/ 
Pre-Roman
Iron Age

S.-11 25-0 Characterised by high pollen percentages for Pinus (10-25 %), Poaceae undiff. <40 
pm (15-20 %), Cyperaceae (7-15 %) and Betula (10-13 %), fairly high percentages 
for Calluna (5-10 %), Alnus (around 7%), Corylus (5-7 %) and Quercus (around 5 
%). Occasional grains of Fraxinus, Salix, Triticum, Centaurea cyanus and Fagopyrum 
esculentum are also found. The herb pollen sum is very high (35-50 %). Pediastrum 
has comparatively low values. Charcoal particles are found In high numbers. The 
pollen preservation is relatively poor. Compared to the preceding zone, Pinus, Picea, 
Corylus, Juniperus, Myrica, Calluna, Poaceae undiff. <40 pm, Cyperaceae, Apiaceae, 
Asteraceae Tubuliflorae, Chenopodiaceae, Sinapis-type and charcoal particles have 
increased, while Betula, Alnus, Quercus, Ulmus, Fraxinus, Carpinus, Fagus, Poaceae 
undiff. >40 pm, Hordeum-group, Secale, Triticum, Artemisia and Rumex acetosa/R. 
acetosella have decreased.

Grasslands. Plan
tations of Pinus 
and Picea.

Recent (approx
imately the last 100 
years).
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making the interpretation less precise than for the 
other zones. Finally, the high occurrence of micro
scopic charcoal particles may indicate that fire was an 
important land use practice in the area, but it may 
also reflect that the sediment partly includes reworked 
material.

Summary of the pollen analyses from Sjögungan
Due to several gaps in accumulation, the sequence from 
Sjögungan provides discontinuous information on the 
landscape development.

In the lowermost part, zones S:l-2 show the charac
teristics of a Late Glacial/Early Postglacial environment 
where herbs and shrubs dominated until birch formed 
light forest stands. Between this sequence and the fol
lowing zone S:3, the stratigraphy shows the first hiatus. 
This zone represents the mid-Holocene, dense nemoral 
forests during Middle and Late Mesolithic. There are 
no indications of human impact during this period.

There is probably another hiatus between zones S:3 
and S:4. The dating of the zone is not quite clear, but 
it probably corresponds to the Early and Middle Neo
lithic. The pollen composition indicates a slightly open 
forest where oak, ash and hazel were the dominant tree 
species. During this time there were clearings in the for
est were grazing occurred. There are no indications of 
cereal cultivation.

At the next zone border the third hiatus is evi
dent. The length of this has not been determined. The 
zones S:5-9 express, however, an unbroken sequence 
from the Late Neolithic to the transition between Late 
Bronze Age and Early Iron Age, or in calendar years 
between about 2000 and 500 BC.
During the zone representing the Late Neolithic, S:5, 
the landscape described a mosaic with more or less 
open nemoral forests, grasslands and some arable 
fields. During the earliest part of the Bronze Age (pe
riod I?) there was a slight expansion of areas covered 
by trees (S:6).

The following zone (S:7) probably representing Ear
ly Bronze Age period II, shows a successive expansion

of grasslands and a reduction of the forest cover. Cul
tivation of cereals, with wheat the most common crop, 
occurred in the area.

Zone S:8, probably equivalent to Bronze Age pe
riods II—IV, reflects a further expansion of grasslands 
and the creation of a more or less open landscape. Ce
real cultivation was still present, but either on a smaller 
scale or at a longer distance from the pollen site than 
during the previous period.

In the Late Bronze Age (period V?; zone S:9), pollen 
composition indicates a more or less open landscape, 
but it also suggests a reorganisation of the land-use 
practices in the area, where cultivation of cereals seems 
to have increased somewhat as some weeds and indi
cators of arable fields have increased. Rye appears to 
have become a valuable crop, as its pollen curve is al
most continuous during this time.

The next zone, S:10, corresponding to the transi
tion to the Pre-Roman Iron Age, shows an expansion 
of trees and arable fields. This may correspond to a 
polarisation of the landscape within an infield/outfield 
system, but may also be explained by an expansion of 
cultivated fields on to previously grazed land. Wheat 
seems to have been the dominant crop but also barley 
and rye were cultivated and oats and hemp seem to 
have been introduced during this time.

Summary
It may be emphasised that most of the sequences stud
ied are discontinuous and only cover parts of the pre
historic periods of interest. This is most evident for the 
Neolithic period, which is only represented at two of 
the sites, Tågerup and Sjögungan. The situation for the 
later periods is somewhat better, especially for the Late 
Bronze Age-Early Iron Age.

When pollen assemblage zones of the six diagrams 
and their chronological representation are compiled into 
one figure, it is possible to draw some general conclu
sions on landscape development (Figure 24). Three as
pects can be discussed: the opening up of the landscape,

77



Vegetational d e v e I o p m

78

Knagemöged

1000

3000--

Arable fields with 
KN 4-6 three-field system?

Late 
Iron Age

Iron Age d 3-4

Dalamossen

KA 3

Bronze Age D 2 pemi-open grassland |

Kalkkällan

Grasslands 
and arable fields

Bronze Age

Late
Neolithic

Middle 
Neolithic B

Middle 
Neolithic A

Neolithic

20 40 60% i

Tågerup 1

Slightly open 
nemoral forest

Dense
nemoral forest

Slightly open 
nemoral forest

Dense 
nemoral forest

20 40 60 80%

Arable fields 
with Secale

Grasslands 
and arable fields

T2 6

T2 5

Tågerup 2

Semi-open
grassland?

Slightly open 
nemoral forest

Dense 
nemoral forest

T2 2 

T2 1

Slightly open 
nemoral forest

Sjögungan

S 9-10 Grasslands and 
arable fields

Dense 
nemoral forest?

20 40 60 80 %

20 40 60 80%

S 5-7
Open forest 

and grasslands
20 40 60 80 % - 2000

S 4 ] Slightly open forest]

Figure 24. Diagram of pollen assemblage zones from the six analysed 
sequences. The zones are positioned against a time scale and frequen
cy curves of tree pollen taxa are placed beside each sequence. Dotted 
lines represent zones where time representation is uncertain.
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the introduction of infield/outfield systems and the intro
duction of rotating field systems.

The landscape during the Middle and Late Meso
lithic was a dense nemoral forest, but from the analyses 
of both the sequences at Tågerup the settlement phase 
between about 6500 and 6000 BC is evident.
During the Early Neolithic, no human impact can be 
traced in Tågerup, and in both diagrams from Tågerup 
clear evidence of forest grazing does not occur until 
the Middle Neolithic. Distinct evidence of arable fields 
is lacking, however. Similarly, the analyses from Sjö
gungan reveal only forest grazing activities during the 
Neolithic.

From the Sjögungan site landscape development 
can be followed during parts of Late Neolithic and 
throughout the Bronze Age. During the latest part of 
the Late Neolithic and Early Bronze Age period I, the 
landscape was a mosaic of open forests, grasslands and 
arable fields - we would perhaps feel a picturesque pas
toral harmony if we could experience it.

A semi-open landscape is also indicated in the up
permost part of the sequence Tågerup 2. The expan
sion of grasslands there seems to have taken place in 
a later part of the Late Neolithic. The coastal area 
represented in the pollen analyses from Sjögungan 
shows a clear increase in grazing pressure during the 
Early Bronze Age, perhaps starting already in period

II. In this area grazing was the predominant land use 
continuously during the Bronze Age, but at the tran
sition to Pre-Roman Iron Age arable fields became 
more prominent.

The chronological precision is poor at the Kalkkäl
lan and Knagemöged sites, which reflect local vegeta
tion due to their small sizes. Even though it is unclear 
when the deposition begins at these sites, it seems that 
at the end of the Bronze Age the inland area of western 
Scania was characterised by open grasslands and arable 
fields. In the area of the Glumslöv Hills (Dalamossen), 
close to the coast, there are indications that the major 
opening of the landscape took place at the transition 
between the Bronze Age and the Pre-Roman Iron Age. 
However, the chronology of the sequence from Dalam
ossen is uncertain.

The opening of the landscape is continued and 
further emphasised during the Iron Age. A landscape 
dominated by grassland, with some arable fields and 
scattered tree stands, is indicated.

At Sjögungan, there are indications of a polarisation 
of land use during the Pre-Roman Iron Age. This has 
been suggested to indicate an infield/outfield system, 
but this interpretation must be considered only one of 
several possibilities. The introduction of the three-field 
system during the Viking Age or early in the medieval 
period may be indicated in some of the diagrams.
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5. Use of wild plants and wood The high nutrient content and the durability

of hazel nuts make them very valuable as a storable and easily transported food source, whether roasted 

or not. Collection of hazel nuts for storage during the autumn would fit well into the kind of system that 

has recently been proposed for late Mesolithic economy in southern Scandinavia. This is based on more or 

less permanent, year round occupation of base settlements, on which stores of food were kept. Production 

also included the use of permanent facilities such as fishing stations, in which labour was invested as well

as in the building up of stores.
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This chapter will consider the use of wild plants mainly 
during the Mesolithic, because of the evidence found 
from the period within the West Coast Line Project, 
but also simply because it was during this period that 
gathering of plants was most prominent. At least, that 
is the present understanding of plant use during pre
history. A significant characteristic of the Mesolithic, 
which also applies in this project, is that Mesolithic 
sites were often situated close to shores. This implies 
that organic remains were often incorporated in wa
terlogged contexts which provide conditions for their 
preservation and retrieval.

In southern Scandinavia, remains from later periods 
are less frequently waterlogged, although there are nu
merous exceptions. The Neolithic pile dwelling at Al
vastra (Browall 1987; Göransson 1995) and the stom
ach contents of corpses found in peat bogs (Helbæk 
1950, 1958a) are examples where wet conditions have 
preserved plant remains and yielded excellent informa
tion on plant use from later periods as well. At set
tlements from the Neolithic onwards, wells are some
times found. Well sediments, if they are preserved in an 
air-free environment, are often rich in plant materials. 
Although wells raise specific taphonomical considera
tions (e.g. Ranheden 1995), they may add information 
on palaeoenvironment and prehistoric plant use.

Plant use in terms of utilisation of wood will also 
be described in the following. Plant use in agriculture, 
when domesticated plants and weeds are in focus, is 
reported in Chapter 6. The information used here, as 
in the following chapters, derives from an extensive 
amount of macrofossil analyses. Over 3500 samples 
from more than 30 sites, with a total volume of 3200 
litres of soil, provide a unique possibility to study pre
historic plant use (Table 2). This situation is almost 
awkward since it arouses ambitions to answer almost 
any question concerning ancient plant use. This is not 
possible, however, as will be shown.

Early in the project, it became clear that the archaeo
logical investigations would include graves from sev
eral periods, and during the final fieldwork previously 
unknown graves, e.g. from the Mesolithic, were found. 
Therefore, one aim of the plant analyses became to 
study the role of plants in burial rituals. Great emphasis 
was also placed on samples from the Mesolithic settle
ment at Tågerup, simply because the preservation was 
remarkably good and since it was assumed that the use 
of wild plants was important during the Mesolithic. 
A presentation of plant finds from Tågerup has previ
ously been published by Regnell & Ekblom (2001).

The Mesolithic period is understood as the era of 
hunter-gatherers, and of course wild plants are inte
grated in virtually all models and concepts dealing with 
the Mesolithic (e.g. Clarke 1976; Rowley-Conwy 1983; 
1986, Price 1989; Zvelebil 1994). There are many ex
amples in literature that describe food strategies during 
the Mesolithic.

These five references have in common that they sug
gest that the gatherers not only made passive use of 
what nature provided, but also deliberately maintained 
landscape and plants. Pollen and charcoal analyses 
from several parts of Europe have been used to sug
gest that people during Early and Middle Mesolithic 
induced forest fires (Tolonen 1985; Patterson et al. 
1987; Edwards 1990; Simmons 1996). Previously, this 
was mainly interpreted as a method to create clear
ances that attracted game and thus made meat a more 
achievable food resource (e.g. Mellars 1976). During 
the last few decades, there has been a shift towards 
“softer” strategies including plants as increasingly im
portant for consumption.

Food strategies and forest utilisation during the 
Late Mesolithic have also been suggested by some au
thors to include agriculture, slash-and-burn activities 
and the introduction of continuous food production. 
For a compilation and discussion of different models
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Table 16. Summary of finds of wild plants from different periods. Number of finds.
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of human forest utilisation during the Late Mesolithic 
and Early Neolithic see Göransson 1986.

During the prehistoric periods from the Neolithic 
onwards, the use of wild plants seems to have been of 
much less importance than before. Yet hazelnuts, for ex
ample, were indeed gathered in significant proportions 
also during the Neolithic, and a range of other wild 
plants have been collected ever since. This chapter will 
present information on finds of undomesticated plants 
within the project and also discuss the specific use of 
each plant species. The main focus will be on plants for 
food consumption, but other uses are also suggested.

First, a few characteristics of the recognition of plant 
use will be discussed. How can we state that a wild plant 
has been collected and used? There are primarily three 
situations where archaeobotanical remains allow us to 
recognise a wild plant species as being collected and used:

• A plant is present in unnatural quantities.
• A plant is present in an environment where it does 

not naturally belong - it is exotic in the situation.
• A plant has obviously been processed by humans.

When the find of a certain plant suggests deliberate 
use, ethnological information usually provides further 
understanding. Ethnological parallels are of course im
portant for many aspects of archaeology, and ethno- 
botany is perhaps an especially rich source when com
pared with many other facets of anthropology.

In Table 16, a summary is given of finds of wild 
plants from different periods, interpreted as used by 
humans. More details of the different find contexts are 
given in tables 17 and 18. Below, we will briefly discuss 
the finds of each of these species separately.
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Table 17. Summary of finds of wild plants interpreted as used.

Used wild plants - Summary
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SU6-Tågerup 35 samples Culture layer (wet) Kongemose 48 234 1 2 78 22 1

SU6-Tågerup A6504, PM21716 Grave Kongemose 1

SU6-Tågerup A40186, PM17518 Grave Kongemose 1

SU7-Tågerup L103R951 Culture layer Ertebølle/Kongemose 140 1

SU6-Tågerup 6 samples Posth., House 1 Ertebølle 7

SU6-Tågerup 3 samples Posth., House 2 Ertebølle 3

SU6-Tågerup 29 samples Posth., House 3 Ertebølle 34

Sum Mesolithic 48 420 1 2 79 22 1

SU10-Kvärlöv 2 samples Wells ENI 6

SU10-Kvärlöv 2 samples Culture layer, House 1 ENI 4

SU10-Kvärlöv 2 samples Trenches, Huts? ENI 9

SU21-Dagstorp 101331, PM111766 Posth., House 58 ENI 1

SU9-Saxtorp 4 samples Peat, ritual depositions ENII 4 8 1

SU18-Krångeltofta A20225, PM20310 Posth., Long barrow? EN? 1

SU18-Krångeltofta A20680, PM20918
Stone cone., Long bar- 

row?
EN? 1

SU18-Krångeltofta A20772, PM20818 Pit EN? 1

SU18-Krångeltofta PM20831 Cult, layer, Long barrow? EN? 1

SU 18-Krångeltofta A20993, PM20310 Pit EN? 2

SU8E-Saxtorp 7 samples Posth., House 17 Trans. EN/MN 11

SU10-Kvärlöv 2 samples Pit, Hut 3 Trans. EN/MN 14

Sum Early Neolithic 55 8 1

SU21-Dagstorp 2 samples Posth., House 50 MNAI 2

SU21-Dagstorp 53530, PM111661 Posth., House 51 MNAI 1

SU21-Dagstorp 87659, PM111697 Posth., House 55 MNAI 1

SU21-Dagstorp 68613, PM98157 Pit MNAIII 4

SU17-Dagstorp 3 samples Pottery deposition MNA 3

SU21-Dagstorp 121049, PM121781 Pit MNA 1

SU21-Dagstorp 119137, PM 121786 Trench MNA 5

SU21-Dagstorp 68765, PM101160 Pit, House 71 MNA 4

Sum Middle Neolithic A 21

SU19-Dagstorp 4 samples Posth. Palisade Trans. MNAV/MNB 21

SU19-Dagstorp 2 samples Posth., Posth. concentr. Trans. MNAV/MNB 2

SU19-Dagstorp 41047 Pit (Sacrifice?) Trans. MNAV/MNB 6

SU19-Dagstorp 77742 Posth., Struct. 9 Trans. MNAV/MNB 1

SU17-Dagstorp 46347, PM47891 Posth., House 17 MNB 1

SU17-Dagstorp 16107, PM? Pit MNB 2

SU17-Dagstorp 17433, PM49221 Pit MNB 1
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Used wild plants - Summary
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SU17-Dagstorp 35114, PM? Pit MNB 1

SU17-Dagstorp 46964, PM50151 Flint knabbing site MNB? 3

SU17-Dagstorp 43708 Grave MNB 8

SU21-Dagstorp 71837, PM119627 Posth., House 70 MNB 4

SU21-Dagstorp 71890, PM119631 Posth., House 70 MNB 1

SU21-Dagstorp 72057, PM 119630 Posth., House 70 MNB 1

SU21-Dagstorp 72542, PM108618 Posth., House 70 MNB 1

Sum Middle Neolithic B 53

SU2-Häljarp 461, PM26862 Grave Trans. LN/EBA 1

SU2-Häljarp 461, PM27185 Grave Trans. LN/EBA 1

Sum Late Neolithic 2

SU21-Dagstorp 111235,51471 Pit EN-MNA 3

SU21-Dagstorp 93084, PM111719 Posth., House 56 EN-MNA 2

SU21-Dagstorp 97335, PM111730 Pit EN-MNA 1

SU21-Dagstorp TI1235, S1471 Pit EN-MNA 3

SU21-Dagstorp 50950, PM111523 Posth., House 53 Neolithic 1

SU21-Dagstorp 83167, PM111512 Posth., House 53 Neolithic 1

SU21-Dagstorp 83196, PM111515 Posth., House 53 Neolithic 1

SU21-Dagstorp 83755, PM111518 Posth., House 53 Neolithic 1

1A:7 13692 Posth., House 11 Neolithic? 1

SU19-Dagstorp 1134,5107780 Culture layer ? Neolithic? 1

SU17-Dagstorp 19766, PM20757 Stone paving? Neolithic? 1

Sum Neolithic 2 14S 8 i

3:7 Härslöv 9642 Posth., House 10 Early BA 1

Oxhögarna 9667, PM19094 Posth., House 1 Trans. E BA/LB A 1

Oxhögarna 17979, PM 18423 Fireplace, House 2 LBA 1

SU9-Saxtorp 2 samples Peat, ritual depositions LBA 6

SU13-Annelöv 29964 Grave, Burial mound 11 LBA 1

SU18-Krångeltofta A16340, PM16825 Fireplace LBA/PRIA 1

Sum Bronze Age 1 10

1A:7 4 samples Posth., House 1 Pre Roman IA 9

3:7 Härslöv 8420 Posth., House 6 Pre Roman IA 1

Sum Pre Roman Iron Age 10

SU5-Häljarp 3595 Well Trans. Prerom./Rom. IA 3

SU8E-Saxtorp TI754 Posth., House 1 Roman IA 1

SU11 Kvärlöv 11939 Posth., House 18 Roman IA (?) 1

SU14W-Annelöv 61395 Posth., House 13 Roman IA (?) 1

SU8E-Saxtorp 11521, S"J" Posth., House 4 Late Roman IA/MP 1
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Used wild plants - Summary
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SU19-Dagstorp 99451 Posth., House 17 Late Roman IA/MP 1

SU19-Dagstorp 105652 Pithouse, House 18 Late Roman IA/MP 1

SU19-Dagstorp 107691 Pithouse, House 21 Late Roman IA/MP 2

SU19-Dagstorp 30103, L2 Pithouse, House 25 Late Roman IA/MP 1

SU19-Dagstorp 11601,856932 Pit Late Roman IA/MP 4

Sum Roman Iron Age 1 14

Sum Early Iron Age 1 24

3:7 Härslöv 7676 Posth., House 9 VenT 2

SU21-Dagstorp 14123 Pit, House 2 VenT 1

SU21-Dagstorp 20296 Posth., House 4 VenT 2

SU21-Dagstorp 9271 Pit VenT 5

SU21-Dagstorp 11638 Pit VenT 1

SU21-Dagstorp 13188 Pit VenT 1

SU21-Dagstorp 55835,L2 Pit VenT? 1

SU21-Dagstorp 66720 Well VenT 1

3:7 Härslöv 8339 Posth., House 8 VenT/VikA 1

SU21-Dagstorp 23852 Cooking pit VenT/VikA 4

SU21-Dagstorp 114988.L Pithouse VenTA/ikA 1

SU21-Dagstorp 23554,L5 Oven VenT/VikA 1

Sum Late Iron Age 21

SU3-Häljarp 28449, PM39982 Well Late VA/EMA 1

SU22-Särslöv R13661,813992 Floor layer, House 3 Late VA/EMA 3

SU22-Särslöv R13661, 814002 Floor layer, House 3 Late VA/EMA 2

SU22-Särslöv R13664, 813991 Floor layer, House 3 Late VA/EMA 1

SU22-Särslöv R13665,813982 Floor layer, House 3 Late VA/EMA 1

SU22-Särslöv R13667, S13988 Floor layer, House 3 Late VA/EMA 1

SU22-Särslöv 12965,813612 Well 21 Late VA/EMA 2

SU22-Särslöv 12965, S1375(?) Well 21 Late VA/EMA 1

SU11 Kvärlöv T11132, L2 Pithouse Iron Age? 1

SU11-Kvärlöv TI1132, L2 Pithouse Iron Age? 1

SU3-Häljarp 23054, PM26948 Pit Early Medieval 1

Oxhögarna 15322, PM16035 Grave? ? 11

Oxhögarna 15322, PM16036 Grave? ? 32

Oxhögarna 17979, PM 18423 Fireplace ? 1

SU8E-Saxtorp 16160, 839554 Posth., House ? ? 1

SU12-Kvärlöv 41665,845596 Fireplace ? 1

SU13-Annelöv 32731, PM33808 Pit ? 19

SU13-Annelöv 32731, PM33809 Pit ? 15
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Used wild plants - Summary
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SU19-Dagstorp 111138 Posthole ? 2

SU19-Dagstorp 111242 ? ? 1

SU23-Södervidinge 15595, PM16330 Cooking pit ? 2

SU23-Södervidinge 16267, PM 16327 Cooking pit ? 1

SU23-Södervidinge 16719, PM20812 Posth., House 2 ? 5

Hazelnuts (Corylus avellana)

In the investigations, shells from hazelnuts are by far 
the most abundant from the Mesolithic, but are also the 
most common wild plant finds from all periods (Table 
16). Although find situations and amounts of samples 
vary during different periods, find frequencies of nut
shells have been calculated (Table 19). The percentages 
show frequencies of samples with hazelnut shells out of 
all the samples that contained plant remains, i.e. samples 
without plant remains are excluded in the calculation.

Nutshells from hazel are without doubt the most 
common organic find from Mesolithic sites in Northern 
Europe, and the settlement at Tågerup is no exception. 
In four out of five samples from Tågerup where plant 
remains were found, hazelnut shells were present. From 
the Neolithic, finds of nutshells are much less frequent, 
and from later periods they have further decreased. If we 
calculate the percentage of hazelnut fragments in rela
tion to the total number of wild plant finds from differ
ent periods, we get a somewhat different picture (Table 
19). Hazelnut fragments are by far the most common 
wild species from all periods, which may primarily be 
explained by the better resistance of nutshells to deg
radation processes. The lower frequency in the Meso
lithic is consequently explained by the wet conditions 
and good preservation at the Tågerup site, allowing 
also for the preservation of other species. Samples from 
later periods come to a large extent from dry contexts, 
where hazelnut shells often constitute the only pre
served plant remains, sometimes together with finds 
of carbonised domestic species. Incidentally, the same 
difference can be seen within the Mesolithic samples,

if we compare those from Kongemose (wet contexts) 
with those from Ertebølle (dry contexts).

It is tempting to see the diminishing frequency 
of sites with hazel as an indication of an increasing 
functional differentiation between different settlement 
sites (main settlements vs. specialised extraction sites). 
However, we must remember that the Mesolithic sam
ples originate from only one site, Tågerup, while the 
later periods are represented by several sites each. 
About 20 Scandinavian Mesolithic and 25 Neolithic 
sites with finds of hazelnut shells have previously been 
reported. About half of the Mesolithic finds are from 
refuse layers with both uncharred and charred nut
shells, as opposed to the Neolithic finds which are more 
often carbonised. Also evident are the amounts, which 
are generally higher in Mesolithic finds than those from 
the Neolithic (Regnell 1998).

It is obvious that hazelnuts played a very important 
role in foraging during the Mesolithic. With the defini
tions used by Zvelebil (1994), exploitation of hazel
nuts during the Mesolithic in temperate Europe was 
not opportunistic and incidental but systematic and 
intensive.

At Tågerup, nutshells are present in over 80 % of 
the samples that contain any preserved plant remains, 
and with few exceptions they are fragmented in a char
acteristic way. Few nutshells found at Tågerup are 
carbonised. It has not been quantified what frequency 
these represent, but they comprise only a few per cent 
of the total amount. It has been presumed that hazel
nuts were commonly roasted during the Stone Age to 
give longer storage (Larsson 1983). The relatively low 
presence of carbonised nutshells at Tågerup does not
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speak for roasting. There is osteological evidence for 
year-round occupation at Tågerup (Eriksson &c Mag- 
nell 2001) which implies that if there was a need to 
prolong the durability of hazelnuts by roasting, this 
method would have been reflected at the site.

In written sources, hazel has a well-documented his
tory. In the Old Nordic language it was called hasl, in 
Old English bæsel and Old German basal. The word 
hazel is considered to be of common Indo-European 
origin (Goeschke 1887; Hellquist 1980). Nuts are by 
botanical definition a dry, hard fruit that do not split 
open at maturity to release its single seed. A nut resem
bles a seed or fruit but develops from more than one 
carpel (female reproductive structure). Nuts are rich in 
fat, protein, minerals and vitamins.

When hazel is cut down, new shots appear that pro
vide a richer development of nuts. We may be certain 
that during Mesolithic time it was noted that scattered 
hazelnuts sprouted and produced new plants. It has 
been argued that the rapid expansion of hazel in Europe 
during the Early Postglacial was at least partly an ef
fect of intentional spreading by humans (Iversen 1973, 
but there are many authors who have later argued from 
palynological evidence). The benefits of induced growth 
in hazel stands were not only increased harvests of 
nuts, but also the production of long, straight branches 
sprouting from coppiced stands. Hazel branches were 
indeed used at Tågerup, for example in several of the 
fish traps (see below, Regnell & Ekblom 2001).

Dogwood (Cornus sanguinea)

Among the land plants found in samples from the former 
shore zone at Tågerup, fruit stones of dogwood were 
very prominent. In Table 16 only finds from the soil sam
ples are registered, but in addition many more stones of 
dogwood were retrieved from wet sieving during the ex
cavations. Altogether more than 300 stones were found, 
and interestingly most of these were cracked.

Dogwood has previously been documented at Meso
lithic sites in Southern Scandinavia (Regnell 1998). But it

is only at Bökeberg in Scania that stones from dogwood 
have been found fragmented and in large amounts 
(Regnell et al. 1995). Dogwood has black, bitter stone 
fruits that previously were considered poisonous for 
humans, but not for birds, which gladly eat them and 
thus become the most important disperser of the plant 
(Nyman 1867-68). The fruit, however, is not so sinister 
to people and in later times it has been used to make 
jam and wine. The wood is very hard which is evident 
from its folk names “bonewood” or “hardwood”. Tra
ditionally the wood has been used for combs, weapon 
butts, walking sticks etc. (Brøndegaard 1978-1980). 
Apart from cracked fruit stones of dogwood found at 
Tågerup, there is also one find of a probable digging 
stick or soil-working tool of dogwood at the site.

What makes the dogwood stones from Tågerup 
remarkable is the fragmentation, the obvious process
ing by people and therefore a fulfilment of one of the 
criteria for use-identification mentioned above. One 
explanation of the fragmentation is that the finds are 
the by-products of oil extraction. The dry weight of 
dogwood stones comprises as much as 50 % oil. A sim
ple way of extracting the oil from the fruit stones is to 
crush them and boil them in water, and the oil can eas
ily be skimmed off. The oil is excellent as lamp oil or 
as an impregnator for wood or leather (Nyman 1867- 
68). Dogwood is probably one of the most convenient 
terrestrial oil-resources in Scandinavia. There are of 
course alternative oil sources, and in a coastal environ
ment we can perhaps primarily consider seal blubber. 
As with plant oil, it is difficult to explore the possibili
ties of the use of animal fat in prehistory, although bio
chemical analyses may provide important information 
(e.g. Isaksson 2000). Interestingly, few seal bones were 
found at Tågerup, much fewer than expected when 
compared to other coastal sites from the Mesolithic in 
Scandinavia (Eriksson & Magnell 2001).

Apple (Malus silvestris)

An apple pip was found in a sample from the 
Kongemose phase at Tågerup. This single find from all 
the thousands of samples analysed within the project 
may be surprising since crab apples are axiomatically 
considered to have been used during prehistory. In ear
lier studies apple pips have been found at about 30 sites 
in Scandinavia. Finds from the Mesolithic have previ
ously been reported from two sites, Huseby Kiev and 
Balltorp, on the Swedish west coast (Larsson 2000). 
There are a few finds from the Bronze Age from Scania
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(Hjelmqvist 1955) and the Baltic island of Bornholm 
(Helbæk 1952), but otherwise apple pips are found 
mostly from the Neolithic and in most cases as im
prints in pottery (Regnell 1998). The multiple finds of 
apple pips and cores from the Neolithic site Alvastra 
(Göransson 1995) and those from the Late Neolithic/ 
Early Bronze Age settlement at Nørre Sandegård (Hel
bæk 1952) are exclusive for Scandinavia and represent 
the rare occasions when crab apples are preserved as 
whole fruits.

Cherry (Prunus avium/P. cerasus)

The two stones of cherry found in the cultural layer 
at Tågerup may either represent wild cherry (Prunus 
avium) (also named mazzard or gean cherry) or dwarf 
cherry (Prunus cerasus). Stones from these species are 
very similar, but may be distinguished. According to 
Bertsch (1941) stones of wild cherry are more elon
gated and its furrows are deeper and shorter than those 
of dwarf cherry. The shapes of the two specimens from 
Tågerup are hard to use as characteristics, but the fur
rows are long and compare better to dwarf cherry. Cul
tivated forms of cherry probably all originate from the 
wild cherry, but Roman and other early sources are 
contradictory on the matter (Bertsch & Bertsch 1949; 
Renfrew 1973). Its fruits are sweet or bitter but not 
acid in flavour like the dwarf cherry. But even the acid 
fruits may be sweetened with honey and thus consum
able. Whichever of the two varieties we have at hand, 
both are primarily found on dry soils, and it is doubt
ful whether the woodland edge at Tågerup would have 
been a suitable natural environment. If not, we may 
characterise the finds as “exotics” according to the 
definitions used above.

There are few archaeobotanical finds of cherry from 
Scandinavia. From prehistoric sites it is previously only 
described in finds from Haithabu in Schleswig (Behre 
1969, 1981). In investigations of urban medieval sites 
cherry has been reported from Lund (Hjelmqvist 1963), 
Copenhagen (Jessen & Lind 1922-23) and Svenborg

(Jørgensen 1980). On the European continent finds are 
known from the Neolithic onwards (Renfrew 1973). 
The oldest find of cherry, although not from an archae
ological site, is dated to the Early Postglacial from a 
peat bog in Bohuslän (Hjelmqvist 1963). The finds of 
cherry from Tågerup are the first documented from the 
Scandinavian Stone Age.

Raspberry (Rubus idaeus)

In this investigation seeds of raspberries have been 
mainly found at Mesolithic and Neolithic settlements, 
together with a single seed from the Bronze Age. The 
most numerous finds are from the cultural layers at 
Tågerup, where samples from the Kongemose phase 
have revealed 78 seeds. Early Neolithic finds from the 
fen at Saxtorp (Kalkkällan, SU9) include 8 raspberry 
seeds.

However, it is not absolutely certain that the finds at 
these sites may be explained by gathering, since rasp
berry normally may be found on fresh nutritious soil 
adjacent to shores and wetlands. It could therefore be 
argued that the seeds were deposited by natural proc
esses. Scattered finds of single seeds in samples from 
Tågerup may be due to natural causes, but the cas
es where 55 and 16 seeds were found in one sample 
should be interpreted as artefacts. In the same samples 
multiple finds of acorn were encountered (discussed 
below). The raspberry seeds from Saxtorp were found 
in a sample from the centre of the fen, tens of metres 
from firm ground where the plant could have been 
growing. In samples closer to dry ground no raspberry 
seeds were found. Most likely the raspberries can be 
explained as deposited by humans. An important detail 
is that the seeds were found in a sample immediately 
beside sacrificed human skull bones and pottery, dated 
to a late part of the Early Neolithic.

Seeds of raspberries have previously been found 
from the Scandinavian Stone Age. Mesolithic finds 
have been made at Holmegaards Mose and Bökeberg 
in the south but also at Rognelien in southern Norway.
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About ten finds from the Neolithic are known (Regnell 
1988). One example is the conspicuous find of large 
amounts of raspberry seeds together with a skeleton 
buried in peat at Luttra in Västergötland. In the stom
ach area of the young female, a large amount of rasp
berry seeds were found, supposedly the remains of her 
last meal (Geijvall et al. 1952). This remarkable find 
has often been referred to as “The Raspberry Girl”.

Acorns (Quercus sp.)

In the samples from the cultural layer at Tågerup, be
longing to the Kongemose culture, 22 fragments of 
acorns were found. All fragments were carbonised 
or partly carbonised. During wet sieving the archae
ologists extracted about a hundred whole or cracked 
pieces of acorns. About half of these were carbonised. 
Acorns, as well as the bark of oak, are rich in tan
nins which makes them distasteful and unhealthy. The 
bitter tannins can be leached by soaking in water or 
denaturised by heat (Källman 1997). The fact that the 
acorns found at Tågerup were carbonised speaks for 
heat treatment as a means to make them edible. The 
presence of acorns on prehistoric sites may not neces
sarily imply a use for consumption, however, since they 
are also suitable for tanning.

Acorns and hazelnuts are easily noticed during ar
chaeological excavations. You don’t need a microscope 
to be able to identify them as is the case with most 
plant remains. They are probably handled like any 
other find of stone or bone and included in registra
tion, documentation and publication. This may be a 
reason why acorns are so rarely present in literature 
that report archaeobotanical finds. In a compilation of 
plant remains from archaeological sites of the Nordic 
countries (Regnell 1998) astonishingly few finds of 
acorns are included. According to this literature survey 
there are only three Mesolithic and four Neolithic sites 
where acorns have been reported. In other parts of Eu
rope, finds of acorns are much more prominent, at least 
during the Mesolithic (e.g. Clarke 1976).

Elder (Sambucus nigra)

One seed of elder was found in a sample from Kvärlöv 
(SU 11). The find originates from a posthole of a building 
whose outline is badly preserved and therefore difficult 
to use for dating purposes. The building, however, has 
similarities to other houses at the site, remains that have 
been dated to the Roman Iron Age, and the most prob
able dating of the elder seed is to this period.

Elder is a bush or small tree that grows in open to 
semi-open ground and often in nutrient-rich soil. The 
oldest known find from Scandinavia is from a Neolithic 
site in Jutland (Andersen 1983). Apart from this exam
ple, other finds of elder (Jensen 1985) are from the Iron 
Age (10 sites) or the Middle Ages (about 15 sites).

There are many records of the traditional use of 
elder in later history (Brøndegaard 1978-1980). Its 
fruit contains vitamin C but it also has a laxative ef
fect. The flowers are commonly used for preparation 
of a refreshing soft drink but in addition they have, 
together with other parts of the plant, medicinal prop
erties. Thus, elder has been used as a remedy for colds, 
fever and rheumatic troubles.

Sloe (Prunus spinosa)

Within the settlement at Häljarp (SU3), in a pit dated to 
the Early Middle Ages, a stone of sloe was found. Sloe 
is common today on open ground in southern Scan
dinavia. The bush prefers lime-rich soil and is more 
common in coastal areas. The fruit is very sour, but 
after being frost-bitten it gets a sweet taste. The fruit 
has been commonly used in historical time, dried or 
frosted, for jam, jelly, soft drinks, wine and vinegar, to 
make ink and to dye wool (Nyman 1867-68).

Earlier finds have been made at the Mesolithic 
site of Bökeberg, and at the Early Neolithic sites of 
Skogsmossen in Västmanland and Stengade on Lange
land (Regnell 1998). Viking Age finds are reported 
from Haithabu, Elisenhof and from the medieval time 
from Lund and Copenhagen (Jensen 1985).
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Rowan (Sorbus aucuparia)

Two seeds of rowan were found in the Kongemose cul
tural layers at Tågerup. Rowan is previously known 
from the Mesolithic sites at Balltorp in Bohuslän and 
Bökeberg in Scania (Larsson 1993; Regnell et al. 1995). 
Investigations at two Neolithic sites with preserved fresh 
plant material, Alvastra in Östergötland and Niuskala 
in south-western Finland, have also produced seeds of 
rowan (Berggren 1956; Vourela & Lempiäinen 1988). 
Apart from this there is only one prehistoric site at 
which rowan has been found, namely Haithabu (Behre 
1969, 1983). Rowan grows on fairly moist soils and 
appreciates light conditions found at the edge of wood
lands. It may have occurred close to the lake shore at 
Tågerup. In historical times it has been used as a rem
edy for scurvy and kidney stones. Fresh berries have 
also been used to make cider and vinegar and dried for 
jam (Nyman 1867-68, Høeg 1974). In some regions 
they have been recognised as an important source of 
vitamin C (Oberdörfer 1990; Källman 1993).

Cowberry (Vaccinium vitis-idaea)

Close to human skull bones, together with ritually de
posited remains from the Neolithic, found in peat at 
Saxtorp (Kalkkällan, SU9), one cowberry was found. 
The berry was registered in a sample taken immediately 
under a skull fragment. The find of cowberry, togeth
er with other plant remains in the sample, is further 
discussed below in connection with ritually deposited 
plants.

Cowberry grows in poor soil, often in forests and 
heaths, but also on raised bogs. Its natural habitat is not 
related to a fen environment as was the situation at Häl- 
jarp. There is a previously reported find of a cowberry 
or bilberry (Vaccinium myrtillus) from the Neolithic 
site at Hedningahällan in southern Norrland (Schier
beck 1994). Another prehistoric find has been made in 
what has been interpreted as a storage pit at a Roman 
Iron Age settlement in northern Jutland (Jessen 1933).

Of the few other archaeobotanical finds reported, the 
Medieval ones from Copenhagen may be mentioned 
(Jensen 1985).

False oat-grass (Arrhenatherum elatius ssp. 
bulbosus)

False oat-grass, sometimes called onion couch, is a 
plant that does not occur naturally today in Sweden, 
but it is very closely related to the subspecies (common) 
oat-grass (Arrhenatherum elatius ssp. elatius) that com
monly grows in southern Sweden. What characterises 
false oat-grass are the bulbs or tubers on the base of the 
stem, which are absent on the subspecies elatius. False 
oat-grass has a present distribution on the European 
continent as far north as northern Germany. The plant 
develops the bulbs for starch storing and they are thus 
rich in carbohydrates.

Carbonised bulbs of false oat-grass were found in 
a posthole of a house at Annelöv (SU14), presumably 
from the Roman Iron Age. Prehistoric finds of false 
oat-grass bulbs have previously been reported by Gus
tafsson (1995) and he describes finds from at least six 
settlements in southern Sweden dated to the Bronze 
and Iron Ages.

Plants in graves
Roughly 7 % of the analysed samples (242 samples 
representing 231 litres) derive from burial contexts 
(Table 2). However, only a very small amount of plant 
remains was found. Since these graves are often found 
at or near settlement sites, it is hard to judge whether 
such finds are intentional or have accidentally been in
corporated into the grave fill. Several of these graves 
were also sampled for pollen. As noted in Chapter 2, 
pollen was very scarce in these samples, with the excep
tion of SU 2 Häljarp. The pollen data from this site are 
discussed in Chapter 6.

At Tågerup, 55 samples from six Mesolithic graves 
were analysed (Regnell & Ekblom 2001: appendix II). 
Only two of these contained plant remains, the graves 
A6504 and A40186. They contained one fragment of 
hazelnut shell each, but it is doubtful whether these 
fragments were deposited in the grave or are only un
intentional parts of the infill. On the other hand, most 
of the samples contained fragments of resin and slag, 
indicating considerable activity at the site during later 
periods. This was also the case for samples from post- 
holes in the supposedly Mesolithic houses at the site.

Neolithic grave samples were only analysed from 
the site SU17 Dagstorp. Here, eight samples from four
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Middle Neolithic B graves were analysed. Only one 
grave contained macrofossils, mainly a few cereals. 
Seeds of emmer wheat, naked barley, and Cbenopo
dium together with hazelnut shells were found.

Carbonised bulbs of false oat-grass (Arrhenaterium 
elathius ssp. bulbosum) were found in the filling of a 
grave dated to the transition between Late Neolithic 
and Bronze Age at Häljarp (SU2). The grave (A461) 
also contained four cereal seeds and one seed of 
Cbenopodium. At the site, 90 samples from 14 graves 
were analysed, most of them dated to the Late Neolith- 
ic/Early Bronze Age or the Bronze Age. Apart from the 
grave mentioned, the other graves only contained a few 
scattered finds of cereals, hazel and Cbenopodium.

A further find of false oat-grass was also made in 
a Late Bronze Age grave at SU13 Annelöv, and one 
in a posthole at the Iron Age settlement SU14W An
nelöv, cf. above. The two bulbs from Häljarp are espe
cially interesting. Gustafsson (1995) also reports finds 
of false oat-grass from graves. Out of three sites with 
false oat-grass bulbs in Iron Age graves, the find from 
Sannagård in Halland with 64 bulbs is the most con
vincing. This find must certainly be interpreted as an 
intentional deposition of false oat-grass in the grave.

False oat-grass has been used traditionally as ani
mal fodder, for grazing or stored as hay. Since it ma
tured early, it could be harvested twice. Whether the 
starch-rich bulbs were eaten is not known, but they 
may have been considered as symbols for storable food 
or perhaps as food on the last voyage.

Another interesting find comes from an Early Bronze 
Age grave at Häljarp (SU2). A construction (A17610) 
was determined as a grave because of its shape and 
dimensions (2.85x1.1 m.), and the presence of tooth 
enamel. The finds, mostly flint debris and typologically 
anonymous pieces of pottery, provided no further infor
mation about the construction or its age. In the bottom 
of the grave, a dark brown organic layer was observed 
and sampled for biological analyses. The samples pro
duced no traces of macroscopic plant remains, pollen or

spores, but they did contain silica micro fossils. Among 
these microscopic remains the diatom species Cocconeis 
scutellum was especially abundant. This species is an 
epiphyte and lives for example on seaweed. The most 
likely interpretation of the diatom find is that the dark 
organic soil in the bottom of the grave represents a pil
low of seaweed placed under the buried person.

Another Bronze Age grave at Häljarp was also 
analysed, but contained only 2 fragments of hazelnut 
shells.

Although unusual, finds of plant remains in graves 
are not completely unknown. Starting from the Late 
Neolithic, the gallery grave at Hamneda in Småland 
may be mentioned (Lagerås 2000). In the chamber, 
pollen of wheat and barley was found near a pot, sug
gesting that it may have contained food. Also, high 
percentages of pollen from wood anemone (Anemone 
nemorosa) suggested that these flowers had been de
posited in the tomb, perhaps as a bed of flowers.

Plants have also been found in Early Bronze Age 
graves, notably in Danish oak-coffin graves such as 
Egtved and Skrydstrup. The first grave contained re
mains of yarrow (Achillea millefolium) and bracken 
(Pteridium), while the Skrydstrup grave contained a 
layer of grass beneath the body and some plant of the 
carrot family (Glob 1965; Lagerås 2000). Pollen in
dications of plants in graves have also been reported 
from other regions, such as Scotland. Another remark
able Bronze Age grave, from Nordvära in Halland, 
seems to have contained a material made from fungus, 
Fungi imperfecti (Artelius et al. 1999).

From the Iron Age, only one grave was sampled, 
a grave from the Roman Iron Age at SU2 Häljarp 
(A28408). The only macrofossil found was a cereal 
grain, not determined to species.

While scattered, these examples show the potential 
of using palaeobotanical analysis to elucidate aspects 
mortuary practices not visible by other methods. It is 
to be hoped that such methods will be used more sys
tematically in future investigations.
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Table 18. Samples with finds of used wild plants.

Used wild plants - all finds
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SU6-Tågerup R1519, PM27680 Culture layer (wet) Kongemose 3 1

SU6-Tågerup R1519, PM27681 Culture layer (wet) Kongemose 3 2

SU6-Tågerup R1530, PM27682 Culture layer (wet) Kongemose 4 1

SU6-Tågerup R1530, PM27683 Culture layer (wet) Kongemose 1

SU6-Tågerup R1540, PM27684 Culture layer (wet) Kongemose 3 1

SU6-Tågerup R1540, PM27685 Culture layer (wet) Kongemose 4

SU6-Tågerup R1550, PM27686 Culture layer (wet) Kongemose 2

SU6-Tågerup R1550, PM27687 Culture layer (wet) Kongemose 5 2

SU6-Tågerup R1567, PM50672 Culture layer (wet) Kongemose 7 1

SU6-Tågerup R1567, PM50673 Culture layer (wet) Kongemose 1 9

SU6-Tågerup R1567, PM50774 Culture layer (wet) Kongemose 2 12 1

SU6-Tågerup R1567, PM50775 Culture layer (wet) Kongemose 11 1

SU6-Tågerup R1567, PM50776 Culture layer (wet) Kongemose 3 16

SU6-Tågerup R2023, PM54236 Culture layer (wet) Kongemose 3 13

SU6-Tågerup R2132, PM53963 Culture layer (wet) Kongemose 25 3

SU6-Tågerup R2133, PM53965 Culture layer (wet) Kongemose 2 6 1 1

SU6-Tågerup R2133, PM53966 Culture layer (wet) Kongemose 2 5 3

SU6-Tågerup R2138, PM56020 Culture layer (wet) Kongemose 1 32

SU6-Tågerup R2138, PM56022 Culture layer (wet) Kongemose 1 14 2

SU6-Tågerup R2163, PM55071 Culture layer (wet) Kongemose 9 1

SU6-Tågerup R2163, PM55072 Culture layer (wet) Kongemose 4 3

SU6-Tågerup R2439, PM57054 Culture layer (wet) Kongemose 6 1

SU6-Tågerup PM57300 Culture layer (wet) Kongemose 1 2

SU6-Tågerup PM57301 Culture layer (wet) Kongemose 1 1 1

SU6-Tågerup PM57302 Culture layer (wet) Kongemose 3 1

SU6-Tågerup PM57323 Culture layer (wet) Kongemose 1 2

SU6-Tågerup PM57325 Culture layer (wet) Kongemose 6 4

SU6-Tågerup PM57327 Culture layer (wet) Kongemose 1 8

SU6-Tågerup PM57331 Culture layer (wet) Kongemose 2

SU6-Tågerup PM57335 Culture layer (wet) Kongemose 2 4

SU6-Tågerup PM57342 Culture layer (wet) Kongemose 1

SU6-Tågerup PM57343 Culture layer (wet) Kongemose 1 1

SU6-Tågerup PM57422 Culture layer (wet) Kongemose 1 11 1 7

SU6-Tågerup PM57423 Culture layer (wet) Kongemose 13 5 1

SU6-Tågerup A6504, PM21716 Grave Kongemose 1

SU6-Tågerup A40186, PM17518 Grave Kongemose 1

SU7-Tågerup L103 R951 Culture layer Ertebølle/Kongemose 19 1

SU7-Tågerup L20, R1287, PM1361 Culture layer Ertebølle/Kongemose 7

SU7-Tågerup A1156, PM1182 Pit Ertebølle/Kongemose 5
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Used wild plants - all finds
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SU7-Tågerup A1231, PM 1248 Posthole Ertebølle/Kongemose 10

SU7-Tågerup A1287, PM1362 Ditch /groove Ertebølle/Kongemose 4

SU7-Tågerup A1445, PM1476 Posthole Ertebølle/Kongemose 7

SU7-Tågerup L22, R3047, PM 1478 Culture layer Ertebølle/Kongemose 23

SU7-Tågerup L22, R3048, PM1479 Culture layer Ertebølle/Kongemose 6

SU7-Tågerup L22, R3049, PM1480 Culture layer Ertebølle/Kongemose 9

SU7-Tågerup L22, R3050, PM1481 Culture layer Ertebølle/Kongemose 20

SU7-Tågerup L22, R3052, PM 1482 Culture layer Ertebølle/Kongemose 4

SU7-Tågerup L22, R3053, PM1483 Culture layer Ertebølle/Kongemose 20

SU7-Tågerup L22, R3054, PM1484 Culture layer Ertebølle/Kongemose 6

SU6-Tågerup A17846, PM22803 Posth., House 1 Ertebølle 1

SU6-Tågerup A19626, PM22285 Posth., House 1 Ertebølle 1

SU6-Tågerup A42804, PM22883 Posth., House 1 Ertebølle 1

SU6-Tågerup R270, PM16223 Posth., House 1 Ertebølle 2

SU6-Tågerup R277, PM16197 Posth., House 1 Ertebølle 1

SU6-Tågerup R280, PM17708 Posth., House 1 Ertebølle 1

SU6-Tågerup A18744, PM25500 Posth., House 2 Ertebølle 1

SU6-Tågerup A21819, PM22848 Posth., House 2 Ertebølle 1

SU6-Tågerup R889, PM19189 Posth., House 2 Ertebølle 1

SU6-Tågerup A21376, PM22312 Posth., House 3 Ertebølle 1

SU6-Tågerup R526, PM? Posth., House 3 Ertebølle 1

SU6-Tågerup R528, PM9700 Posth., House 3 Ertebølle 3

SU6-Tågerup R530, PM9701 Posth., House 3 Ertebølle 1

SU6-Tågerup R532, PM9702 Posth., House 3 Ertebølle 1

SU6-Tågerup R608, PM14804 Posth., House 3 Ertebølle 1

SU6-Tågerup R615, PM 17485 Posth., House 3 Ertebølle 1

SU6-Tågerup R639, PM 17488 Posth., House 3 Ertebølle 1

SU6-Tågerup R641, PM17489 Posth., House 3 Ertebølle 1

SU6-Tågerup R660, PM 14803 Posth., House 3 Ertebølle 1

SU6-Tågerup R688, PM16101 Posth., House 3 Ertebølle 1

SU6-Tågerup R718, PM16112 Posth., House 3 Ertebølle 1

SU6-Tågerup R733, PM 17506 Posth., House 3 Ertebølle 1

SU6-Tågerup R741, PM17510 Posth., House 3 Ertebølle 3

SU6-Tågerup R749, PM17459 Posth., House 3 Ertebølle 1

SU6-Tågerup R762, PM 17473 Posth., House 3 Ertebølle 1

SU6-Tågerup R768, PM17513 Posth., House 3 Ertebølle 1

SU6-Tågerup R770, PM17514 Posth., House 3 Ertebølle 1

SU6-Tågerup R790, PM 15584 Posth., House 3 Ertebølle 1

SU6-Tågerup R792, PM14801 Posth., House 3 Ertebølle 1
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Used wild plants - all finds
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SU6-Tågerup R801, PM17521 Posth., House 3 Ertebølle 1

SU6-Tågerup R803, PM 17522 Posth., House 3 Ertebølle 1

SU6-Tågerup R808, PM 17524 Posth., House 3 Ertebølle 1

SU6-Tågerup R1335, PM21973 Posth., House 3 Ertebølle 1

SU6-Tågerup R1340, PM21980 Posth., House 3 Ertebølle 1

SU6-Tågerup R1342, PM21982 Posth., House 3 Ertebølle 1

SU6-Tågerup R1346, PM21987 Posth., House 3 Ertebølle 1

SU6-Tågerup R1358, PM21999 Posth., House 3 Ertebølle 2

SU6-Tågerup R1362, PM22003 Posth., House 3 Ertebølle 1

SU10-Kvärlöv 2369, PM5587 Well ENI 2

SU10-Kvärlöv 3156, PM5588 Well ENI 4

SU10-Kvärlöv 5538, PM5597 Culture layer, House 1 ENI 3

SU10-Kvärlöv 5538, PM5598 Culture layer, House 1 ENI 1

SU10-Kvärlöv 5904, PM8031 Trench, Hut? ENI 5

SU10-Kvärlöv 6488, PM6503 Trench ENI 4

SU21-Dagstorp 101331, PM111766 Posth., House 58 ENI 1

SU9-Saxtorp . PM3217 Peat, ritual depositions ENII 1 i

SU9-Saxtorp PM3219 Peat, ritual depositions ENII 3

SU9-Saxtorp PM5048 Peat, ritual depositions ENII 1 1

SU9-Saxtorp PM5479 Peat, ritual depositions ENII 4

SU18-Krångeltofta A20225, PM20310 Posth., Long barrow? EN? 1

SU18-Krångeltofta A20680, PM20918 Stoneconc., Long barrow? EN? 1

SU18-Krångeltofta A20772, PM20818 Pit EN? 1

SU18-Krångeltofta PM20831 Cult, layer, Long barrow? EN? 1

SU 18-Krångeltofta A20993, PM20310 Pit EN? 2

SU10-Kvärlöv 10194, PM15242 Pit, Hut 3 Trans. EN/MN 3

SU10-Kvärlöv 10194, PM15358 Pit, Hut 3 Trans. EN/MN 11

SU8E-Saxtorp 14861,842322 Posth., House 17 Trans. EN/MN 1

SU8E-Saxtorp 15414, S26085 Posth., House 17 Trans. EN/MN 3

SU8E-Saxtorp 15440, S26087 Posth., House 17 Trans. EN/MN 3

SU8E-Saxtorp 15480,826089 Posth., House 17 Trans. EN/MN 1

SU8E-Saxtorp 38803,42285 Posth., House 17 Trans. EN/MN 3

SU21-Dagstorp 98025, PM98735 Posth., House 50 MNAI 1

SU21-Dagstorp 98483, PM98739 Posth., House 50 MNAI 1

SU21-Dagstorp 53530, PM111661 Posth., House 51 MNAI 1

SU21-Dagstorp 87659, PM111697 Posth., House 55 MNAI 1

SU21-Dagstorp 68613, PM98157 Pit MNAIII 4

SU17-Dagstorp 18474, PM37567 Pottery deposition MNA 1

SU17-Dagstorp 18474, PM37741 Pottery deposition MNA 1
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Used wild plants - all finds
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SU17-Dagstorp 18474, PM37768 Pottery deposition MNA 1

SU21-Dagstorp 121049, PM121781 Pit MNA 1

SU21-Dagstorp 119137, PM121786 Trench MNA 5

SU21-Dagstorp 68765, PM101160 Pit, House 71 MNA 4

SU21-Dagstorp TI1235, S1471 Pit EN-MNA 3

SU21-Dagstorp 93084, PM111719 Posth., House 56 EN-MNA 2

SU21-Dagstorp 97335, PM111730 Pit EN-MNA 1

SU19-Dagstorp 6677 Posth., Palisade Trans. MNAV/MNB 1

SU19-Dagstorp 12809 Posth., Palisade Trans. MNAV/MNB 3

SU19-Dagstorp 13118 Posth., Palisade Trans. MNAV/MNB 16

SU19-Dagstorp 13132 Posth., Palisade Trans. MNAV/MNB 3

SU19-Dagstorp 26273 Posth., Posth.concentr. Trans. MNAV/MNB 1

SU19-Dagstorp 27303 Posth., Posth.concentr. Trans. MNAV/MNB 1

SU19-Dagstorp 41047 Pit (Sacrifice?) Trans. MNAV/MNB 6

SU19-Dagstorp 77742 Posth., Struct. 9 Trans. MNAV/MNB 1

SU17-Dagstorp 46347, PM47891 Posth., House 17 MNB 1

SU17-Dagstorp 16107, PM? Pit MNB 2

SU17-Dagstorp 17433, PM49221 Pit MNB 1

SU17-Dagstorp 35114, PM? Pit MNB 1

SU17-Dagstorp 46964, PM50151 Flint knabbing site MNB? 3

SU17-Dagstorp 43708 Grave MNB 8

SU21-Dagstorp 71837, PM 119627 Posth., House 70 MNB 4

SU21-Dagstorp 71890, PM119631 Posth., House 70 MNB 1

SU21-Dagstorp 111235,81471 Pit EN-MNA 3

SU2-Häljarp 461, PM26862 Grave Trans. LN/EBA 1

SU2-Haljarp 461, PM27185 Grave Trans. LN/EBA 1

SU21-Dagstorp 50950, PM111523 Posth., House 53 Neolithic 1

SU21-Dagstorp 83167, PM111512 Posth., House 53 Neolithic 1

SU21-Dagstorp 83196, PM111515 Posth., House 53 Neolithic 1

SU21-Dagstorp 83755, PM111518 Posth., House 53 Neolithic 1

1A:7 13692 Posth., House 11 Neolithic? 1

SU19-Dagstorp L134, S107780 Culture layer ? Neolithic? 1

SU17-Dagstorp 19766, PM20757 Stone paving? Neolithic? 1

3:7 Härslöv 9642 Posth., House 10 Early BA 1

Oxhögarna 9667, PM 19094 Posth., House 1 Trans. EBA/LBA 1

Oxhögarna 17979, PM 18423 Fireplace, House 2 LBA 1

SU9-Saxtorp PM3221 Peat, ritual depositions LBA 4

SU9-Saxtorp PM5581 Peat, ritual depositions LBA 2

SU13-Annelöv 29964 Grave, Burial mound 11 LBA 1
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Used wild plants - all finds
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SU18-Krangeltofta A16340, PM 16825 Fireplace LBA/PRIA 1

1A:7 11902 Posth., House 1 Pre Roman IA 1

1A:7 12096 Posth., House 1 Pre Roman IA 3

1A:7 12653 Posth., House 1 Pre Roman IA 3

1A:7 12665 Posth., House 1 Pre Roman IA 1

1A:7 13372 Posth., House 1 Pre Roman IA 1

3:7 Härslöv 8420 Posth., House 6 Pre Roman IA 1

SU8E-Saxtorp TI754 Posth., House 1 Roman IA 1

SU11 Kvärlöv 11939 Posth., House 18 Roman IA (?) 1

SU14W-Annelöv 61395 Posth., House 13 Roman IA (?) 1

SU5-Häljarp 3595 Well Trans. Prerom./Rom. IA 3

SU8E-Saxtorp 11521, ST Posth., House 4 Late Roman IA/MP 1

SU19-Dagstorp 99451 Posth., House 17 Late Roman IA/MP 1

SU19-Dagstorp 105652 ?, Pithouse, House 18 Late Roman IA/MP 1

SU19-Dagstorp 107691 ?, Pithouse, House 21 Late Roman IA/MP 2

SU19-Dagstorp 30103, L2 Pithouse, House 25 Late Roman IA/MP 1

SU19-Dagstorp 11601,856932 Pit Late Roman IA/MP 4

3:7 Härslöv 7676 Posth., House 9 VenT 2

SU21-Dagstorp 14123 Pit, House 2 VenT 1

SU21-Dagstorp 20296 Posth., House 4 VenT 2

SU21-Dagstorp 9271 Pit VenT 5

SU21-Dagstorp 55835, L2 Pit VenT? 1

SU21-Dagstorp 66720 Well VenT 1

3:7 Härslöv 8339 Posth., House 8 VenT/VikA 1

SU21-Dagstorp 23852 Cooking pit VenTA/ikA 4

SU21-Dagstorp 114988. L Pithouse VenT/VikA 1

SU21-Dagstorp 23554, L5 Oven VenTA/ikA 1

SU3-Häljarp 28449, PM39982 Well Late VA/EMA 1

SU22-Särslöv R13661, S13992 Floor layer, House 3 Late VA/EMA 3

SU22-Särslöv R13661, S14002 Floor layer, House 3 Late VA/EMA 2

SU22-Särslöv R13664,513991 Floor layer, House 3 Late VA/EMA 1

SU22-Särslöv R13665,813982 Floor layer, House 3 Late VA/EMA 1

SU22-Särslöv R13667,813988 Floor layer, House 3 Late VA/EMA 1

SU22-Särslöv 12965,813612 Well 21 Late VA/EMA 2

SU22-Särslöv 12965,81375(7) Well 21 Late VA/EMA 1

SU11 Kvärlöv T11132, L2 Pithouse Iron Age? 1

SU11-Kvärlöv T11132, L2 Pithouse Iron Age? 1

SU3-Häljarp 23054, PM26948 Pit Early Medieval 1

Oxhögarna 15322, PM16035 Stone accumulation ? 11
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Used wild plants - all finds
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Oxhögarna 15322, PM 16036 Stone accumulation ? 32

SU8E-Saxtorp 16160,839554 Posth., House ? ? 1

SU12-Kvärlöv 41665,845596 Fireplace ? 1

SU13-Annelöv 32731, PM33808 Pit ? 19

SU13-Annelöv 32731, PM33809 Pit ? 15

SU19-Dagstorp 111138 Posthole ? 2

SU19-Dagstorp 111242 ? ? 1

SU23-Södervidinge 15595, PM 16330 Cooking pit ? 2

SU23-Södervidinge 16267, PM16327 Cooking pit ? 1

SU23-Södervidinge 16719, PM20812 Posth., House 2 ? 5

Table 19. Frequencies of hazelnut shells in samples with preserved 
plant remains from different periods.

Period % of samples % of finds of wild plants

Mesolithic 81 73,3

Neolithic 23 92,9

Bronze Age 8 90,9

Early Iron Age 11 96

Late Iron Age 7 100

Plants in other ritual deposits
When graves and rituals are discussed it is relevant to 
return to the raspberries. The wetland depositions at 
Saxtorp and Luttra are likely manifestations of similar 
ritual concepts. It is likely that there are hundreds of 
years between the occasions, but both took place within 
the Neolithic Funnel Beaker culture. There are obvious 
differences between these finds, for example that the hu
man remains at Saxtorp mainly represent cranial parts 
from several individuals, whereas the find from Luttra 
consists of articulated remains of one person. But the 
presence of raspberries may in both cases be viewed as 
an ingredient of the rituals.

An interesting composition of plants was found in 
one sample from the fen at Saxtorp, in a small macro
fossil sample taken immediately under a larger skull 
fragment. One seed each of bittersweet (Solanum dul
camara), purple loosestrife (Lythrum salicaria) and
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scarlet pimpernel (Anagallis arvensis) was found to
gether with a fruit of cowberry (Vaccinium vitis-idaea), 
one of lime (Tiliä cordata) and a complete hazelnut.

The berries of bittersweet and cowberry are red. The 
flowers of both purple loosestrife and scarlet pimpernel 
are also red. Whole fruits of lime are very rarely found 
in organic sediments, which also can be said about ha
zelnuts. Other hazelnuts at Saxtorp are found but only 
as smaller fragments.

Of these plants, both bittersweet and purple loos
estrife may have grown in the fen and the former occurs 
in other samples from the fen. Scarlet pimpernel could 
have grown on the sandy soil close to the fen, but seeds 
from this very small and short herb are not likely to be 
deposited by natural processes in the central parts of the 
fen. As for the presence of fruits of cowberry and lime 
together with the hazelnut, it might be explained by 
natural causes, but perhaps that explanation is some
what strained. It is possible that the composition of red 
berries and seeds from red flowers, together with fruits 
of lime and hazel is a meaningful arrangement within a 
ritual manifestation. However, as only the seeds and not 
pollen were found, the flowers would not have been red 
any more when they were deposited.

Summary and discussion
Information on the use of wild plants from analyses in 
this project relates to 11 species. The Mesolithic period 
contributes the largest quantities of used wild plants, 
and by far the most important type is hazelnuts, fol
lowed by raspberries, dogwood and acorns.

As mentioned above, hazelnuts are a rich source 
of energy: 100 g of hazelnuts contains more than 600 
kcal, due to their high fat content (c. 60 %), but they 
are also rich in proteins (c. 14 %). The high nutrient 
content and the durability of hazelnuts make them 
very valuable as a storable and easily transported food 
source, whether roasted or not. Collecting hazelnuts 
for storage during the autumn would fit well into the 
kind of system that has recently been proposed for the

Late Mesolithic economy in southern Scandinavia. 
This is based on more or less permanent, year-round 
occupation of base settlements, at which stores of food 
were kept. Production also included the use of perma
nent facilities such as fishing stations in which labour 
was invested, as well as in the build-up of stores. This 
system is based on rather long-term planning and could 
be characterised as a “delayed return” system in Wood- 
burn’s terms (Woodburn 1980, 1982) or as a “collec
tor” system in Binford’s terminology (Binford 1980). 
Both imply a somewhat more complex social structure 
than the simple band societies often associated with 
hunter-gatherer communities.

At Tågerup, parts of this complex have been iden
tified in the form a number of fish traps and a larger 
fishing station (Mårtensson 2001). Also, there are 
indications that the site was used during all seasons 
of the year (Eriksson & Magnell 2001; Mårtensson 
2001), and the substantial house remains would also 
speak in favour of a rather permanent settlement, if 
their somewhat controversial dating could be sub
stantiated.

In view of this and the arguments for intentional 
management of hazel referred to above, it would be 
highly interesting to be able to identify storage or man
agement practices in the handling of vegetables. How
ever, no direct indications of storage have been found at 
the site. A number of pits were identified at the site, but 
no description or discussion of their possible functions 
has been published yet. If storage of food was practised 
at the site, this may have been done in ways that do not 
leave identifiable traces below the ground, for instance 
in baskets or in constructions above ground. The ha
zel fragments themselves also give no indications, since 
they were found in many different contexts, and usu
ally as fragments of cracked nutshells, which means 
that what we find are the remains discarded after con
sumption. Even if such finds could be demonstrated to 
be connected to, for instance, house floors, this would 
only mean that hazel may have been consumed inside 
them. One of the hut remains, interpreted as a wind
break (A8205), contained larger amounts of hazelnut 
shells than the other houses. Interestingly, these nuts 
were less fragmented than in other contexts, which 
might possibly indicate that whole nuts were kept 
within the windbreak. This aspects needs to be studied 
in more detail, however.

A further possibility could be to try to identify the 
management of hazel stands through the characteristics 
of the hazel rods found, but it must be remembered 
that this in itself does not imply the systematic collec
tion of nuts for storage. Arguing from growth patterns
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in hazel at the Neolithic site at Alvastra, Bartholin 
(1996) has suggested that that stands of hazel grow in 
open environments and were regularly renewed by root 
cutting, allowing for the development of large numbers 
of straight rods of similar age. So far, no such study has 
been undertaken on the hazel rods from Tågerup.

Analyses of 13C isotopes in human bones from the 
Late Mesolithic of southern Scandinavia indicate that 
the protein ingested by these individuals, at least in 
coastal areas, came predominantly from marine sourc
es (Tauber 1981; Fischer 2002). Since hazel is high in 
protein, it is therefore unlikely that it constituted a ma
jor part of subsistence during this period. It may well 
have been much more important earlier, for instance 
in the Kongemose period, since the two dated human 
bones from that period at Tågerup indicate a primarily 
terrestrial protein intake. For the Ertebølle period, we 
may perhaps best see hazelnuts as a complementary 
food source, most probably quite important because 
of its predictability and reliability. This also means that 
hazel could be very important at times of shortage of 
other foods, or in some periods of the year.

This report on the use of wild plants is embarrass
ingly short when the immense amounts of soil samples 
and the great analysis efforts are taken into account. 
Apart from the plant list, an obvious product of this 
study is the reflection that the strategies and methods 
must be considered since the efficiency turned out to be 
very low. If we still are confident that plant use played 
an important role in prehistory and if we are determined 
to know details about this use, we probably also have to 
change our strategies to achieve this knowledge.

The finds described here, as in other archaeobotanical 
reports, consist mainly of seeds, fruits and nuts. These 
plant parts are better preserved than other components 
and have therefore usually been in focus in studies of 
past plant use. Not all plants are readily identified in 
this way, however. Plants such as roots, tubers or reeds 
may be severely underrepresented in palaeobotanical 
studies based on these methods. Indeed, the history of 
such plants as turnip, cabbage, carrot etc. is rather un
known, something which is very unfortunate in view of 
their great importance as staple food in historical time. 
It is quite possible that a study of Neolithisation focus
ing on such species would give unexpected results when 
compared to the traditional focus on cereals.

It has nevertheless been shown that other plant re
mains such as pollen (e.g. Lagerås 2000), root tissue 
(Kubiak-Martens 1999) or phytoliths (Risberg et al. 
2002) may provide evidence for plant use that could 
be very important in the future search for the role of 
plants in ancient times. Especially phytolith studies

may be promising since these silica microfossils may 
be preserved even in dry conditions.

Indications of plant use can also be traced by micro
wear analyses of flint tools, at least in broad terms. In 
a study of flint implements retrieved within the West 
Coast Line Project (Knarrström 2001a) tools from dif
ferent periods have undergone microscopic analyses. 
Of 16 flint knives, 23 scrapers and 15 broken blades 
from the Kongemose phase at Tågerup, and 35 cutting 
and scraping tools from the Middle Neolithic settle
ment at Dagstorp (SU21), none of the studied imple
ments possessed wear characteristic of plant cutting. 
The tools that showed micro-wear indicated the cut
ting of meat, hide working and woodworking.

From the Late Bronze Age site at Glumslöv (SU3:3), 
one out of eleven analysed cutting tools had polish 
that could be linked to plant material, while the con
tact material of the others could not be determined. 
From the Roman Iron Age phase at Annelöv (SU 14) 
nine flints could be characterised as cutting tools but 
none of these showed any wear that could be related to 
plants. Finally, nine flint objects from the early medi
eval settlement at Särslöv (SU22) were analysed with
out revealing any trace of cutting plants. A majority 
of the cutting tools from the Neolithic and onwards 
that revealed diagnostic micro-wear indicated cutting 
in hard organic material - supposedly wood.

The lack of evidence for plant cutting on Mesolithic 
and Neolithic tools in this study is somewhat surprising. 
Plant-cutting tools have been identified in several other 
studies, such as at the Mesolithic inland sites of Aimed 
and Ytterberg in Västergötland (Thorsberg 1985) and 
Ageröd V and Bökeberg in Scania (Juel Jensen 1983; 
Knarrström 2001b) and on a large number of Mesolithic 
and Neolithic tools from Denmark (Juel Jensen 1994). 
Perhaps the apparent contradiction may be due to meth
odological factors, such as the number or selection of 
samples, or to poor conditions for preservation of certain 
types of gloss in the soils at these sites. In any case, it 
does not appear likely that flint tools were not used for 
processing plants in the Stone Age in western Scania.
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Uses of wood
A qualitative summary of determinations of fresh wood 
within the project is given in Table 20. The great ma
jority of the fresh wood finds in this project come from 
Tågerup. The finds from this locality were analysed by 
Thomas Bartholin and have previously been reported in 
detail (Mårtensson 2001). Fresh wood was only found 
at two other sites, SU19 Saxtorp and SU12 Kvärlöv. 
The few examples of worked wood at these sites were 
dated to the Late Bronze Age and the Pre-Roman Iron 
Age. In the fen at Saxtorp, an oak plank was found, 
which seems to have been part of a simple bridge or 
platform. The plank was 14C-dated to the Late Bronze 
Age. A few worked sticks were also found. The wood 
at Kvärlöv was all wickerwork inside wells.

It is clear that these finds represent only a very nar
row and biased selection of the uses of wood in prehis
tory. Since waterlogging is practically a precondition for 
the preservation and discovery of worked wood, activi
ties related to fishing and the construction of wells are 
privileged. Thus the finds from Tågerup are dominated 
by fish traps and other fishing implements. Some broken 
or discarded wooden tools may also be preserved when 
refuse is dumped in water or when a site is transgressed. 
Wood from buildings and fences, wagons, ards, digging 
sticks, bowls, baskets and other things is not reflected in 
these finds, and is only very rarely found in wet contexts.

More than a third of the identified wood finds at 
Tågerup came from fishing equipment, mainly from the 
fish traps and fishing stations (Mårtensson 2001: Table 
2). The material in these turned out to be rather variable, 
but by far the most common species were hazel and 
guelder-rose. A number of other species were found, 
such as wild apple, alder, sloe/wild cherry/bird cherry, 
i.e. various bushes. These may have grown along for
est edges or openings in the broadleaf forest, and it has 
been suggested (Mårtensson 2001; Regnell & Ekblom 
2001) that they were intentionally favoured by clearing 
of the larger forest trees and by coppicing hazel stands. 
The fishing stations also included a number of verti
cal poles stuck in the sea bottom, presumably forming 
fences leading up to the fish traps. These poles were up

to 5 m long and made from trees such as oak, elm, ash 
and alder, but also from hazel. In one case a pole was 
made from the split trunk of a large oak tree.

Similar fishing stations have been found at a number 
of recent investigations in Denmark, dating to periods 
from the Kongemose and through the Neolithic, for 
instance at places such as Oleslyst and Halsskov (Ped
ersen 1997, 1999). The most spectacular of these is 
perhaps the 250 m long fishing station in the Sejerø bay 
at Nekselø off Zealand, dated to the Neolithic (Bar
tholin 1996, Pedersen 1999). These constructions were 
mainly built of hazel, but lime was also used.

The large amounts of long and straight hazel rods of 
similar sizes used in these fishing stations suggests that 
hazel grew in coppiced stands in clearings (Christensen 
1997). After root cutting, hazel produces large numbers 
of new shoots, in contrast to in a natural forest, where it 
grows as a small tree with one central trunk. According 
to Christensen, coppicing was probably practised even 
during the Mesolithic at Halsskov (Christensen 1997). 
In contrast to the fishing equipment, the large forest trees 
were much more common in the rest of the wood finds 
at Tågerup. While hazel was very prominent here too, 
trees such as pine and oak were common but finds of 
lime, ash, alder, yew and willow were also made. These 
were used for a number of smaller implements such as 
handles, arrows and spears. Several pointed sticks of un
clear functions were also found. Pine was mainly used 
for torches. The most spectacular of these finds was a 
pressure tool for flint work, made from a 1.38 m long 
hazel rod with a bone tip at one end. An axe shaft of 
oak wood at least 0.52 m long must also be mentioned.

Resin

Closely related to the use of wood is the use of resin. Finds 
of resin were only registered at two sites, SU6 Tågerup 
and SU2 Häljarp. At Tågerup, four pieces of resin with 
tooth marks from an elderly man were found in layer 
4, dated to the Kongemose period (Regnell & Ekblom 
2001:265, Karsten & Knarrström 2003: Fig. 42).
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Table 20. Summary of the uses of wood found within the project.

Mesol./Kongemose 

(SU6 Tågerup)

Mesol./Ertebølle 

(SU6 Tågerup)

Late Bronze Age 

(SU9 Saxtorp)

Pre-Roman Iron Age 

(SUU Kvärlöv)

Alnus sp. Fish trap (root)

Pointed pole

Betula sp. Float (bark)

Corylus avellana Pointed stick Fish trap

Fish station

Axe shaft

Leister (?)

Pressure tool

Arrow

Spear

Pointed pole

Pointed stick

Well-wickerwork

Cornus sanguinea Fish station

Pointed stick

Digging stick (?)

Frangula alnus Fish station

Fraxinus Pointed pole

Malus silvestris/Sorbus 

aucuparia

Fish trap

Fish station

Well-wickerwork

Prunus sp. Pointed stick

Fish trap

Worked stick

Pinus sp. Fish trap

Pointed stick

Torch

Quercus sp. Fish trap

Axe shaft

Pointed pole

Plank Well-wickerwork

Salix sp. Pointed stick Well-wickerwork

Tiliä sp. Fish trap

Pointed stick

Ulmus sp. Pointed pole

Viburnum opolus Fish trap

Fish station

Such finds are relatively common on Mesolithic sites. 
At the site Huseby Kiev in Bohuslän, for instance, a 
large number of resin finds were made, dated to the 
Early Mesolithic (Hernek & Nordqvist 1995), and 
similar finds come from many sites in Northern Eu
rope. At these sites, resin seems to have been used for a 
number of purposes, such as hafting of flint and bone 
points, sealing of containers or caulking of boats. Judg
ing from the analyses performed, Mesolithic resin was 
primarily made from birch. Finds of lumps of resin 
with tooth marks like the ones from Tågarp are not 
uncommon, and the tooth marks may be both from 
young persons or children and from adults. The chew
ing may have been part of the preparation of resin, 
which can be done by a combination of chewing and

heating. Another possibility is that resin was used as 
chewing gum, as is known from historical time in both 
Europe and North America.

At Tågerup small pieces of resin were also recovered 
from several of the macrofossil samples from dry con
texts such as postholes, grave fills or culture layers (Reg- 
nell & Ekblom 2001: appendix II). These resin pieces 
were usually accompanied by slag fragments, and they 
may possibly result from secondary disturbance, where
by younger material has ended up in these contexts.

At SU2 Häljarp caulking, possibly from wood or 
bark vessels, was found in each of two graves dated 
to Roman Iron Age. Such finds are well known from a 
number of earlier excavations of Early Iron Age graves, 
both in Scania and in other areas of Sweden.
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Finds of charcoal

The determinations of charcoal from different peri
ods are summarised in Table 21 and Figure 25. Here, 
a distinction has been made between charcoals from 
differently sized parts of the trees: trunk, small trunk 
and branch. The main result of this is the difference 
between hazel, which is primarily present in the form 
of branch fragments, and other trees which come from 
trunks and small trunks. Perhaps surprisingly, oak is 
represented by many trunk fragments, while trees such 
as ash and willow, to some extent also birch, show a 
higher proportion of smaller trunk fragments.

With the exception of the Early-Middle Neolith
ic, the conifers are insignificant and broadleaf trees 
dominate. Among the trees, oak, ash and hazel are the 
most common throughout the periods studied. Within 
this general picture, there are also some variations. 
Lime and willow increase strongly in the later periods, 
perhaps reflecting a more deforested landscape, and 
the Neolithic deviates by having a strong presence of 
pine charcoal.

There are also some indications of local differences. 
The 3:3 Glumslöv site deviates significantly from other 
contemporary sites, with high proportions of elm and 
particularly of ash. Also, at this site the frequency of 
smaller trunks is higher than on other sites. Probably, 
this represents a higher degree of deforestation around 
this settlement.

It may be asked whether the composition of char
coal is mainly a result of the composition of the forest, 
or if certain types of firewood were preferred while 
others were avoided. Only in the case of Tågerup 
do we have pollen data, macrofossils and wood to 
compare the charcoal with. It must be emphasised 
that none of these constitute a direct reflection of the 
forest.

In the case of Tågerup, charcoal from oak and hazel 
is clearly dominant. Judging from other data, the lack 
of species such as alder, elm and lime is conspicuous

and may perhaps be interpreted as an avoidance of 
these in favour of oak and hazel. Alder is prominent in 
the pollen data and may be presumed to have grown 
in the wetter parts along the shoreline, but it seems 
to have been little used, either for tools or for fire
wood. Elm and lime are also present in the pollen data 
and can be assumed to have grown within the mixed 
broadleaf forest. Especially lime is considered a low 
pollen producer and was perhaps more common than 
indicated by the pollen frequencies. In view of this, the 
dominance of oak within the identified charcoals may 
be suggested to reflect a preferential choice.

Hazel, on the other hand, is prominent in all types 
of data, and it can be assumed to have grown widely 
along woodland edges and in small clearings. Apart 
from using the nuts for food, it was also used for con
structing fish traps, making spears, arrows, axe shaft 
etc., but also as firewood. The common use of thin ha
zel branches for fires may suggest that hazel for con
struction was abundant in the area, or alternatively that 
what was burned were the leftovers from construction 
work. A third and interesting possibility is that the ha
zel rods used in fires were cut in connection with a form 
of coppicing, with the aim of furthering the growth of 
new rods and hazelnut production.

In later periods, hazel is also well represented, at 
more or less the same level as in the Mesolithic. Most 
probably hazel was favoured by the gradual opening 
up of landscape.

The cutting down of rather large trees seen in the 
charcoals at Tågerup was also observed in some finds 
of fresh wood, cf. above. This is interesting in view 
of the suggestion that forest was cleared in order to 
favour the growth of smaller vegetation such as hazel. 
At the same time, a certain amount of forest clearing 
would have been necessary for other purposes, and the 
favouring of hazel would have been one result of this, 
perhaps not clearly intended.

It may be questioned whether freshly cut trunks of 
oak were of much use as firewood. A period of drying
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Figure 25. Summary of charcoal determinations. Number of finds

was probably necessary, and they would seem to imply 
an unnecessary amount of labour. This could mean that 
the trees were not primarily cut for firewood but for 
building or for clearance. It is also possible, however, 
that long-term planning and storage of firewood was 
practised. This would have been increasingly profitable

at permanent settlements, where the most accessible 
firewood after some period would tend to be found 
at greater and greater distances. Perhaps this could be 
another aspect of the permanent settlement and “de
layed return” economy suggested for Late Mesolithic 
societies.
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Table 21. Summary of charcoal finds from different periods.
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6. Introduction and development of agriculture
Since the common archaeological view is that manuring was not practised in the Neolithic

but was introduced sometime in the Late Bronze Age or the early Iron Age, this is an unexpected result.

One explanation could be that manuring was introduced much earlier than usually supposed, i.e. already

in the beginning of the Scandinavian Neolithic.
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Our knowledge of prehistoric agriculture derives from 
a number of different sources. In addition to botani
cal data, such as pollen analysis and macrofossils, re
mains of field systems and field boundaries, finds of 
agricultural tools, finds of animal bones, house plans, 
soil chemistry etc. may be used. These varied source 
materials work on different scales, both in time and 
in space. For instance, data from pollen analyses often 
have a course resolution, geographically, temporally 
and taxonomically, and describe patterns on a relative
ly large scale. Plant macrofossils, on the other hand, 
primarily describe situations on a more detailed level. 
This may also be said for archaeological data such as 
field remains or animal bone finds. The challenge is to 
combine sources at differing scales and resolutions, in 
the hope that the combination of methods may give us 
a firmer base for interpretation than they would if used 
separately.

Limitations of the data
The six pollen diagrams described in Chapter 4 have 
different qualities as regards representation in time 
and pollen source area. They will have relevance for 
separate periods, and some periods are much better 
represented than others. Thus, the Neolithic is only 
present in three diagrams from two sites, Tågerup and 
Sjögungan, while the situation is better for the Meso
lithic, and particularly for the Bronze and Iron Ages. 
None of these two sites is ideally suited for a study 
of the introduction of the earliest agriculture in the 
area, since they are located far away from any known 
Neolithic settlements. In fact, none of the large set
tlement complexes from the TRB period which have 
been investigated within the project has yielded use
ful pollen information from neighbouring cores. These 
settlements are generally situated further inland, and 
consequently it is highly likely that the pollen diagrams 
from Tågerup and Sjögungan are not representative of

early agriculture in the area. Thus, the information we 
can get from the pollen studies as regards Neolithic ag
ricultural practices is limited, and has to be interpreted 
in the light of other studies from neighbouring regions, 
and supplemented with the results from macrofossil 
analyses.

The results of the macrofossil analyses are also 
chronologically biased, but in a different way. This is 
a bias that partly may relate to the limited research 
area. The archaeological sites are confined to a stretch 
of land 40 kilometres long and at best a hundred me
tres wide, and of course all aspects of prehistoric and 
medieval settlement can not be expected to be found 
within this zone.

Table 22 provides statistics about the amount and 
volume of macrofossil samples by period. It is obvious 
that some periods are better represented than others. 
Much of the material comes from waterlogged Meso
lithic and earlier Neolithic contexts, while particularly 
the late Middle Neolithic and the Late Neolithic peri
ods are very poorly represented. This results in an awk
ward gap in the reconstruction of long-term change in 
agriculture. But this is a reality within which commis
sioned archaeology exists - limited investigation areas, 
and often limits that are inconsistent with prehistoric 
conditions. The opportunity to investigate graves from 
the Mesolithic and the Late Neolithic/Early Bronze 
Age, and the high scientific priority of these features, 
resulted in large amounts of samples being analysed. 
Furthermore, the unique house structures at Tågerup 
were sampled and analysed very thoroughly. It turned 
out that relatively few plant remains could be identified 
both from graves and Mesolithic houses. But efforts 
at extensive analyses were decided because of lack of 
experience of similar features, and it was felt that even 
few finds would increase our knowledge substantially. 
Systematic attempts were also made to analyse mac
rofossils from houses. In all, 72 houses from different 
periods were investigated (Table 30).



Introductio and development of agriculture

108

Table 22. Sample numbers and total sample volume represented from 
each period.

Period No. Samples Total volume

Late Viking Age/Early Medieval Time 157 137,0

Vendel Time/Early Viking Age 229 248,4

Vendel Time 159 157,7

Migration Period 21 15,9

Late Roman Iron Age/Migration Period 130 119,0

Roman Iron Age 126 112,9

Pre Roman Iron Age 178 142,0

Late Bronze Age 184 163,6

Middle Bronze Age 32 43,9

Early Bronze Age 32 24,3

Trans. Late Neolithic/Early Bronze Age 82 88,0

Late Neolithic 46 45,5

Middle NeolithicB 18 15,2

Middle NeolithicA 133 128,4

Early Neolithic 113 84,2

Late Mesolithic (Ertebølle) 518 436,6

Middle Mesolithic (Kongemose) 42 36,0

Sum 2200 1998,6

Pollen data and prehistoric agriculture

Mesolithic agriculture?
At the settlement at Tågerup, with large amounts of 
preserved plant remains, no traces of agriculture dat
able to the Mesolithic have been found. Cereal grains 
were in fact identified from the site, for instance from 
two postholes in one of the houses (Regnell & Ekblom 
2001). These grains were 14C-dated to the Iron Age, 
however, and were regarded as secondary intrusions by 
the excavators. The lack of evidence for cultivation is 
not surprising since the investigated settlements repre
sent the Late Kongemose and Early Ertebølle cultures. 
The youngest settlement remains at Tågerup are almost 
one thousand years prior to the known introduction of 
agriculture in the area. At least, this applies to agricul
ture in the form we are used to thinking about it, im
plying the use of imported species, ultimately coming 
from the Mediterranean. The possible domestication 
of native species, however, is another matter, and one

that has not been thoroughly investigated so far due to 
limited evidence.

Even if Mesolithic agriculture in a strict sense can 
not be demonstrated, there is one aspect which may 
be discussed, namely that of the prominent presence 
of hazelnuts and the possible tending of hazel stands 
during the Mesolithic. During the first phase of the 
Postglacial, the Preboreal period, hazel was present 
forming undergrowth in light forests of birch, pine and 
aspen, but it produced and dispersed relatively limited 
amounts of pollen, which results in weak pollen fre
quencies. The rapid increase of pollen frequencies of 
hazel during the following Boreal Period (8000-7000 
BC), makes it tempting to suggest that people were ac
tive agents in the expansion and forthcoming domi
nation of hazel. But it must be kept in mind that the 
improving climate especially favoured hazel, as did the 
nutrient-rich mull, and the fast expansion probably 
was mainly a result of lack of competition. The already 
present light-demanding trees could not make use of 
the improved climate as hazel could, and broadleaved 
tree species like oak, lime and elm were slow migrants 
which needed further centuries before they reached 
Scandinavia from the south.

The people living in Scania during the Boreal peri
od, i.e. the Maglemose culture, would have had access 
to unlimited quantities of nuts without the need for hu
man intervention. During the Atlantic period, however, 
the dominance of hazel was reduced as elm, oak, lime 
and alder expanded from the south. Even so, hazel was 
abundant along woodland edges, and would still sup
port human subsistence. But it is in this situation, with 
decreasing possibilities for easy harvesting, that human 
clearance of forest to benefit hazel stands would have 
been profitable. Induced fires in the Mesolithic forests 
have long been discussed from palynological evidence 
(e.g. Göransson 1988, 1991; Regnéll 1989). Görans
son (1991:21) points to the correlation between the

Figure 26. Sum of sample numbers, sample volumes (I.) and concen
tration of cereal grains and seeds of cultivated plants (x/1.) from the 
Neolithic.



Sum samples 3 (2 4) 1 Early Neolithic Middle Neolithic Late Neolithic
Sum sample volume---------------- 1

A B

Sum cereal grains & seeds of cultivated plants I II la Ib II IH(-IV) V I II

WP4 Rya Postholes, Trenches, Pits 16(11,4)5
Postholes, Trenches, Pits 10(6,2)6
Postholes, Pits 12(9,4)2

WP6 Övra Glumslöv
3:3 Glumslöv
3:4 Hilleshög pit, Culture layer 2 (2,0) 4
3:6 Härslöv Culture layer 3 (2,4) 1
3:7 Härslöv pjt 1 (0,8) 0
WP1 Säbyholm
4:4 Säby
Oxhögama
SU2 Häljarps mölla Grave 7 (8,9) 0
SU3 Häljarps by
SU5 Häljarp
SU6 Tågerup
SU7 Tågerup Öst
SU8 Saxtorp Postholes 57 (30,7) 26
SU9 Saxtorp Peat with cultural remains 9 (2,8) 0
SU 10 Kvärlöv Well, Postholes, T rench 12(11,8)104

Huts, Pit 22(21,1)86
Pits, Postholes, Trench 7(6,8)13

SU11 Kvärlöv
SU12 Kvärlöv
SU 13 Annelöv
SU14Anneiöv Well 1 (1,0)8
SU17 Dagstorp Postholes 37 (27,2) 0

Culture layer, Pits, Trenches, Posth. 43 (29,5) 28
Graves, Pit 9 (6,2) 6

SU18 Krångeltofta Longbarrow? 24 (22,5) 2
SU19 Dagstorp Palisade 120(134,4) 20
SU20 Dagstorp
SU21 Dagstorp Postholes 46 (31,1)13

Postholes 3 (2,2) 2
Postholes
Postholes

63 (60,0) 5
30 (24,9)18

Postholes 36 (37,5) 6
Postholes, Pits 18(14,8)0
Postholes 38 (40,4) 28
Postholes 9 (9,0)0
Postholes 14(15,0)44

SU22 Särslöv Culthouse 7 (5,0) 3
SU23 Södervidinge

1,5
Sum EN 113(84,2)127 0,3

Sum MNA 133(128,4) 40 0,4
Sum MNB 18(15,2)6 0,04

1,1 Sum LN 46 (45,5) 2

Sum EN+MNA (TRB) 343 (269,2) 279 0,1
Sum MNB+LN 67(60,7) 8

Sum Neolithic 633 (565,6) 368
0,7
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charcoal and the Pteridium curves in the diagram from 
Bjärsjöholmssjön (cf. below) as an indication of possi
ble clearance and burning in the late Atlantic forest.

The occurrence of Plantago lanceolata and Cerealea- 
type pollen in late Atlantic levels has also been claimed 
in some cases, such as at Dags Mosse in Östergötland 
(Göransson 1988:45). These finds are rather isolated, 
however, and may perhaps be explained by redeposi
tion or intrusion from overlaying material. At present, 
we should best treat these indications with caution.

In the present study, clear evidence for cultivation 
before the elm decline is also lacking. In the pollen 
sequences from Tågerup, charcoal frequency does in
crease at the time of the settlements but may well be 
explained by the settlement itself and the clearing im
mediately around it. No indications of clearing that can 
not be explained in this way have been found. In the 
same levels, some pollen of e.g. Rumex, Chenopodiace- 
ae and Urtica are found, albeit not in high numbers. 
Perhaps these may be linked to the openings around 
the settlement, which otherwise shows up weakly in 
the diagrams.

It is notable that the hazel curve actually decreases 
during the period of settlement and high charcoal fre
quency in Tågerup, and instead rises later, towards the 
end of the Atlantic period, when there is no evidence of 
settlement in the vicinity. This is certainly an argument 
against human intervention to promote the growth of 
hazel. Nevertheless, a conscious manipulation of the 
environment is still possible and open to discussion, 
and will be commented on further in the following.

The macrofossil plant remains from Tågerup (Table 
23, see also Regnell & Ekblom 2001) represent natu
ral seashore vegetation as shown by plants defined as 
aquatic, shoreline or wetland plants. In addition we 
find plants from dry ground where birch and hazel 
dominate. But an important note is the presence of 
apophytes, i.e. herbs that thrive in environments char
acterised by human influence. Basically, these environ
ments are light, nutrient-rich and surface erosion and/ 
or soil disturbance is prominent.

The abundance of seeds of goosefoot (Chenopodium 
sp.) may have natural causes, since this species occurs 
on seashores, but we may note that virtually all spe
cies of the genera are favoured by the nitrification that 
develops around settlements. The species that most 
clearly are attributed to and favoured by environments 
influenced by humans are black bindweed (Fallopia 
convolvulus), persicaria (Persicaria maculosa), knot
grass (Polygonum aviculare), sorrel (Rumex acetosa) 
and chickweed (Stellaria media). The inferred vegeta
tion is very interesting because it gives a background of 
plant communities in and around settlements without 
agriculture.

The pollen diagrams from Tågerup do not reveal any 
clear anthropogenic signal during the Late Mesolithic. 
From the charcoal curve it is possible to distinguish hu
man presence in the area, but not much more.

At the site Kalkkällan, a number of these species 
were present in the zone KA:2, probably dating to the 
Late Mesolithic. This is interpreted as indicating Meso
lithic clearing, presumably for settlement. No such set
tlement was documented archaeologically, however. 
About 10 km south of the investigation area, at Barse
bäcks Mosse (the Barsebäck bog), pollen analyses do 
not announce any obvious human activities during the 
Mesolithic, although settlements were present within a 
few kilometres (Digerfeldt 1975; Jennbert 1984).

At the Löddesborg site, 14 kilometres south of 
Tågerup and three kilometres south of Barsebäck bog, 
one of the most important and fascinating finds from 
the Scandinavian Late Mesolithic have been made. In 
pottery shards of Late Mesolithic type, imprints of 
cereal grains were found. The imprints represent one 
grain each of einkorn, wheat and barley (Jennbert 
1984). The determinations of the cereal grains, per
formed by Hjelmqvist, must be considered more re
liable than the pollen grains of cereal type that have 
been claimed in sediments from the Late Mesolithic (cf. 
Regnéll 1989:47; Göransson 1988:45), since the char
acteristic features of pollen grains are more ambiguous 
than those of cereal grains.
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Table 23. Plant species found as macrofossil remains in the two 
settlement phases at Tågerup.

Kongemose Ertebölle

Horned pondweed (Zannichellia palustris) X Xx Sea-shore plant

Beaked tasselweed (Ruppia maritima) X Xx Sea-shore plant

Annual sea-blite (Sueda maritima) X X Sea-shore plant

Sea aster (Tripolium vulgare) X X Sea-shore plant

Brookweed (Samolus valerandi) X Sea-shore plant

Popndweed (Potamogeton sp.) X X Water plant

Hemp-agrimony (Eupatorium cannabinum) Xx Shore plant

Common reed (Phragmites australis) X Xx Shore plant

Bulrush (Typha latifolia) X X Shore plant

Water mint (Mentha aquatica) X Shore plant

Sea-milkwort (Glaux maritima) X Shore plant

Holly-leaved naiad (Najas marina) X X Shore plant

Gypsywort (Lycopus europeus) X X Shore plant

Sea dub-rush/Common dub-rush
(Boiboschoenus maritimus/Schoenoplectus lacustris)

X X Shore plant

Lesser marshwort (Apium inundatum) X Shore plant

Sedge (Carex sp.) X Wetland plant

Goosefoot (Chenopodium sp.) Xx Fresh nutrient rich (Nitrogen) soil

Common nettle (Urtica dioica) X Xx Fresh nutrient rich (Nitrogen) soil

Bifid hempnettle/Common hempn. (Galeopsis bifida/G. tetrahit) X Fresh nutrient rich (Nitrogen) soil

Willowherb (Epilobium sp.) X X Fresh nutrient rich (Nitrogen) soil

Meadowsweet (Filipendula uimaria) X Moist soil

Knotgrass (Polygonum aviculare) X X Fresh nutrient rich (Nitrogen) soil

Black bindweed (Fallopia convolvolus) X X Fresh nutrient rich (Nitrogen) soil

Chickweed (Stellaria media) X Dry soil

Sorrel (Rumex acetosa) X X Dry nutrient rich (Nitrogen) soil

Persicaria (Persicaria maculosa) X Dry nutrient rich (Nitrogen) soil

Hazel-nutshells (Corylus avellana) X Xx Fresh light forest

Raspberry (Rubus idaeus) X X Dry forest

Oak-acorns (Quercus sp.) X X Dry-fresh forest

Three-nerved Sandwort (Moehringia trinervia) X X Moist forest

Birch (Betula sp.) Xx Xx Dry-moist forest

Alder (Alnus sp.) Xx X Damp forest

Lime (Tiliä sp.) X Fresh forest

Ragged-robbin (Lychnis flos-cuculi) X Light openings

Dogwood (Cornus sanguinea) X Dry-fresh forest

Wild cherry (Prunus avium) X Frsh light forest

Rowan (Sorbus aucuparia) X Dry light forest

X = from excavation area 
x = from cored profile samples
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Sum samples.................... ........3 (2,4) 1
Sum sample volume------------------------- 1 Late Neolithic Early Bronze Age Late Bronze Age

Sum cereal grains & seeds of cultivated plants
I I II I III IV I V VI

1A7 Ättekulla

2:5 Rya Various 5 (4,0) 3

WP4 Rya House 1 0.9)76

3 (2,2) 1

WP6 Övra Glumslöv House 3 (2,3) 6

House 4 (3,0) 24

Pit j 1 (4,4) 13

3:3 Glumslöv Cooking pit, fire places 4 (4,7) 1 J
Cooking pits, fire places 17(23,0)1

Various

3:4 Hiileshög Houses, pit & culture layer

45 (53,8) 36

58 (46,9) 116

Various 30 (24,2) 42

3:6 Härslöv Well 4 (3,1)1

3:7 Härslöv House 6 (4,6) 1130

House & pit 4 (3,3) 18

WP1 Säbyholm

4:4 Säby

Oxhögama House 15(20,9)25

Houses 11(13,5)11

SU2 Häljarps Mölla Graves 72(76.2)4

Graves 7 (5,0) 0

Grave 7(10,5)0

SU3 Häljarps By

SU5 Häljarp

SU6 Tågerup

SU7 Tågerup Öst

SU8 Saxtorp

SU9 Saxtorp Peat with culture remains 3 (1,0)0

SU10 Kvärlöv

SU11 Kvärlöv House 9(10,9)354

SU 12 Kvärlöv House 12(9,0)3

Houses 2 (1,7)0

SU13 Annelöv Burial mound 6 (4,4) 0

Graves, fireplace, pit, postholes 44(31,3)6

SU14 Annelöv House 9 (5,6) 14

Houses 25(20,0)6

Culture layer 1 (2,2)1

Culture layer & cooking pit 13(8,1)5

SU17 Dagstorp

SU 18 Krångeltofta Fireplace 1(1,0) 23

SU 19 Dagstorp

SU20 Dagstorp

SU21 Dagstorp

SU22 Särslöv

SU23 Södervidinge House

2 (1.2) 3

4,9

Sum trans LNA/EBA 82(88,0)434 

Sum EBA

48,1 (0,8 excl. 3:7 Härslöv) 

32 (24,3) 1145

0,6

4,7 (1,2 excl. 3:7 Härslöv)

Sum MBA 32 (43,9) 26

1,1
Sum M-LBA 44 (34,3) 39

2,7

Sum LBA 184(169,6)232

342 (314,9) 1493

(ind. WP6)

Figure 27. Sum of sample numbers, sample volumes (I.) and concen
tration of cereal grains and seeds of cultivated plants (x/l.) from the 
periods Late Neolithic/Early Bronze Age, Early Bronze Age and Late 
Bronze Age.
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If the identifications may be trusted, there are other 
unanswered questions, however. One problem is that 
the potsherds in question are not directly dated, and 
all layers at the Löddesborg site contained a mixture of 
both Funnel Beaker and Ertebølle pottery. It can not be 
excluded that there is some chronological overlap be
tween these two pottery types, and therefore the shards 
bearing grain impressions could well be from a time at 
or after the introduction of the Funnel Beaker culture 
in the area. The same problem applies to the few bones 
of domestic cattle that were found among the roughly 
200 identified bone fragments from the site. In fact, 
two of these cattle bones have recently been 14C-dated 
and turn out to belong to the Middle Neolithic (Noe- 
Nygaard et al. 2005). With the present evidence, it is 
therefore hard to use Löddesborg as an argument for 
cultivation of cereals and keeping of cattle already dur
ing the Late Mesolithic.

In sum, there are no data from the investigated sites 
within the West Coast Line Project that clearly suggest 
agriculture or stock keeping during the Mesolithic. The 
same conclusion applies to a larger region, including 
most of southern Scandinavia. But people at the Öre
sund coast during the Late Mesolithic in all likelihood 
had knowledge of agriculture through contacts with 
people further south. Such contacts are indicated by 
finds of artefacts with a southern origin, and must have 
been accompanied by social encounters and exchange 
of information. The conclusion must be that technical 
knowledge or cultural contacts are not sufficient causes 
for the change from a hunting-gathering to an agricul
tural economy.

Elm declines in the Atlantic period, prior to the 
classical, have been recorded in several parts of central 
and north-western Europe (e.g. Heitz-Weniger 1976; 
Küster 1988; Amman 1989; Ralska-Jasiewiczowa 8c 
van Geel 1992) as well as in Scandinavia (Andersen 
& Rasmussen 1993; Regnell et al. 1995). These de
clines have been given different 14C datings in differ
ent areas, ranging between approximately 5200 and 
4000 cal. BC. The causes behind these earlier declines

are supposed to have been outbreaks of elm disease 
perhaps provoked by stress from human activities, al
though climate changes must also be considered (An
dersen 8c Rasmussen 1993; Regnell et al. 1995).

At Tågerup, there is one possible elm decline prior to 
the classical one, present at the level 600 cm in core T1 
(Figure 15). Flere, the frequency of elm shows a decrease 
from 10 % to 5 %, together with decreases for Fraxi- 
nus and Pinus as well. This level is radiocarbon-dated to 
5500-5100 cal. BC, which corresponds to the earliest 
elm declines in north-western Denmark (Andersen 8c 
Rasmussen 1993) and Scania (Regnell et al. 1995).

The classical elm decline
The introduction of agriculture in Northern Europe is 
often mainly approached from the palynological point 
of view. The classical elm decline, in Scandinavia con
temporaneous with the transition between the Atlantic 
and Subboreal periods as well as the beginning of the 
Neolithic, has been debated among palaeoecologists 
since the 1950s (for a historical overview of discus
sions and theories see Göransson 1988:40-44). Some 
of the Danish and Swedish palaeoecologists that have 
given the elm decline attention and interpreted it as a 
consequence of human impact and/or natural vegeta
tion dynamics will be briefly presented here.

Iversen (e.g. 1941, 1944, 1973) was of the opin
ion that the first farmers made clearings for crops, but 
mainly for grazing, which harmed elm. Troels-Smith 
(1953, 1960) argued that early human impact on the 
forest environment was based on a leaf-fodder econo
my where the gathering of elm leaves for fodder was 
very important.

Berglund (1969, 1986a, 1986b) suggested a number 
of expansion and regression phases in pollen diagrams 
that in his view can be correlated with intensity of land 
use, and where the elm decline is caused by a combina
tion of climatic, disease and human factors. Göransson 
(1984, 1986, 1988), on the other hand, suggests that 
agriculture was present already during the Late Meso
lithic and uninterruptedly throughout the Neolithic. In



d development of a g r i c u I t

114

his view, the expansion and regression of human impact 
is an illusion, due to differing conditions for dispersal 
of pollen grains. This, in turn, is largely dependant on 
climate factors, affecting the growth of broadleaf trees.

Today, scholars in vegetation history agree about a 
multi-causal background to the elm decline, where cli
mate change and elm disease were the most important 
factors, but also that human impact may further have 
reduced elm. What speaks against human impact as 
the only factor behind the elm decline is that it occurs 
simultaneously over very large areas, from Poland to 
Scotland. In northern Scotland, it seems that the elm de
cline even takes place when there is little or no evidence 
for Neolithic settlement (Birks 1986). Another striking 
argument that speaks against humans as the major in- 
flictors of the Holocene elm decline is that during earlier 
interglacials (Holstein and Eem), 250,000 and 130,000 
years ago, similar declines occurred, also with Plantago 
lanceolata present (West 1968; Nilsson 1972).

The elm decline is clearly marked in both pollen 
analyses from Tågerup. In Tl the decline defines the 
border between zones Tl:5 and Tl:6 at 275 cm, in 
T2 the border between T2:3 and T2:4 at 95 cm. The 
earliest phase of the Neolithic, when the forest veg
etation is concerned, is characterised by oak, elm and 
lime. On wet ground alder dominated, intermixed with 
birch and willow. The herb pollen sum is low in both 
diagrams.

Compared to the preceding zones, birch and alder 
have increased, while pine, elm, lime and ash have de
creased. There is clearly something going on in the for
est. But the microscopic charcoal frequencies do not 
reveal any increase in fire activities. Zone Tl:6, corre
sponding to the archaeological period EN I (Figure 12), 
show scattered pollen representing human impact such 
as pollen grains of grasses larger than 40 pm, which 
includes cereals and Rumex acetosa/R. acetosella. The 
lowermost part of T2:4 do not include any clear signal 
of human presence.

In conclusion, there are no unambiguous indica
tions of agriculture or grazing, and few of any human

activity in the area during the earliest Neolithic. The 
pollen data from Tågerup are thus consistent with 
the view that the elm decline was primarily caused by 
natural factors. However, it must be kept in mind that 
small-scale clearings and leaf-fodder gathering are hard 
to distinguish with pollen-analytical methods.

Early and Middle Neolithic human activity
In a later part of the Early Neolithic at Tågerup (pollen 
zone Tl:7), frequencies of elm, lime and ash increase, 
while indications of human activities are absent. An 
increase of the tree pollen can also be seen in the upper 
part of zone T2:4, around 65 cm. The chronology of 
the T2 sequence is not as reliable as that of Tl, but the 
level 65 cm equals in a time-depth curve (Figure 5.11) 
an early part of the Middle Neolithic. Somewhat lower, 
at 75 cm in T2:4, a small peak of pollen of ribwort 
plantain can be seen. This indicates the presence of 
open, presumably grazed ground close to the sampling 
site at a time that probably corresponds to the second 
half of the Early Neolithic.

From the analyses of the sediments in the central 
part of the Tågerup basin (Tl) we can conclude that 
there is only vague presence of human activities in the 
area during EN I and seemingly none during EN II. 
On the other hand, analyses performed on sediments 
closer to firm ground (T2) show that grazed clearings 
may have been present on the Tågerup peninsula dur
ing EN II. The fact that this does not show up in the 
core Tl may be due to the more regional character of 
this sequence compared to the more local uptake for 
core T2. Thus, we may argue that the clearings near 
T2 during the EN II were small and only to be found 
near this point.

In both pollen diagrams from Tågerup the transi
tion to the Middle Neolithic (Tl:7/8, T2:4/5) demon
strates a clear increase of human impact. As was the 
situation at the very beginning of the Neolithic, pol
len of elm, lime and ash decrease but opposed to the 
earlier phase also the curve of oak marks a notable 
decrease. The frequency of alder pollen increases, but
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a contemporary increase in birch pollen is absent in 
this phase. In the stratigraphy of Tl, a marked rise in 
the frequency of Artemisia occurs from the transition 
to the Middle Neolithic. In the same zone pollen of 
ribwort plantain, sorrel/sheep’s sorrel and Filipendula 
are continuously present.

The corresponding phase in stratigraphy T2 occurs 
in the uppermost part where pollen is still preserved 
to a large extent. This zone, T2:5, displays decreased 
frequencies of elm, ash and oak, but not any obvious 
decline for lime. The presence of Asteraceae Liguliflo- 
rae, Caryophyllaceae and ribwort plantain is notable. 
A detail of interest is the absence of large grass pollen 
grains during this phase, which would if present indi
cate crop cultivation. The Middle Neolithic situation 
reflected by the pollen analyses suggests only limited 
forest clearings and grazing and no clear cultivation.

The lack of pollen indicators of agriculture in both 
Tl and T2 is especially interesting since in the vicinity 
of the cores a large amount of Neolithic artefacts have 
been found (Andersson 2004:58). The finds, consisting 
of axe fragments, scrapers, awls and arrowheads, cover 
a large area but are mainly found on higher ground on 
the ridge above the Mesolithic settlements. The dates 
of the finds cover most of the Neolithic.

The diagram from Sjögungan is somewhat prob
lematic as regards the dating of the Neolithic levels. 
However, it seems to show a rather similar develop
ment to Tågerup. In the Early-Middle Neolithic, only 
grazing indicators occur, while in a later stage, prob
ably corresponding to the Late Neolithic, an expansion 
of grasslands can be seen.

The Late Neolithic
Information from pollen analyses regarding the Late 
Neolithic is unclear. The uppermost part of the se
quence T2 at Tågerup may represent the latest part of 
the Neolithic, although the chronology is inconclusive. 
The sediments in the upper part of T2 are aquatic and 
must surely have been deposited during a later part of 
the marine transgressions on the site. Thus they can not

be much younger than the underlying sediments. But in 
this upper part we must consider a non-continuous dep
osition with possible hiatus occurrence. In zone T2:6 the 
pollen types identified may suggest a mosaic landscape 
with grazed grasslands and open forest stands with ha
zel and oak dominating. Microscopic charcoal particles 
and pollen of grasses and herbs may indicate induced 
fires to maintain and improve grazed vegetation.

Expansion and regression phases
Pollen diagrams from southern Scandinavia during the 
Neolithic show a development whose characteristics 
have been described and interpreted in earlier stud
ies, beginning with the “Landnam” model of Iversen 
(1941,1944). Some researchers have described the Ne
olithic events in pollen diagrams in terms of expansion 
and regeneration phases (originally stated in Berglund 
1969), terms which refer to changes in vegetation 
where human activities are acting processes together 
with natural ones (Berglund 1985). The phase with 
lower frequencies of tree pollen and higher frequencies 
of cultural indicators (“expansion”) roughly equals the 
Early Neolithic. This phase is followed by a period of 
higher tree pollen frequencies (“regeneration”) roughly 
equivalent to the Middle Neolithic A (the onset of tree 
pollen increase defined as SBlf, e.g. Nilsson 1961). An
other expansion phase starts in the late Middle Neo
lithic, continuing through the Late Neolithic into the 
earliest Bronze Age.

These expansion/regeneration phases are supposed 
to be related to different strategies in human land use 
where crop cultivation and stock breeding were prob
ably of differing importance in both time and space 
(Berglund 1986a).

The model described by Göransson (1982, 1986, 
1988, 1994) partly implies an opposite interpretation 
to the expansion/regression model. In his view, the ex
pansions and regressions are not related to changes in 
human activity but are illusions, caused by differing 
conditions for dispersal of herb pollen due to different 
density of the broadleaf forest. When pollen diagrams
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show a phase of increased tree pollen frequencies, pol
len of herbs, grasses and cereals are simultaneously 
filtered out, which produces an apparent decrease of 
human land use. He suggests that the economy de
veloped from extensive grazing in the forests during 
the Early Neolithic, or even the Late Mesolithic, with 
relatively low production efficiency, to a situation dur
ing the Middle Neolithic where coppiced woods and 
wandering arable fields provided larger yields than in 
the previous phase. In the beginning of the Subboreal 
the forests were disturbed by natural causes such as 
climate change and elm disease, giving pollen from 
cereals and other cultural indicators better chances of 
reaching sediment basins. When the forest naturally 
regenerated, a new strategy was forming with a more 
advanced forest management.

In the Early Neolithic I (zone Tl:6) in the pollen 
diagram from Tågerup, there is a marked decrease of 
pollen of elm, lime and ash. This is followed by an 
increase of the same trees in zone Tl:7, equivalent to 
Early Neolithic II, and another decrease in zone Tl:8 
which equals the latest part of Early Neolithic and 
Middle Neolithic A.

First, there is the problem of chronological corre
lation. As mentioned above, the initial Neolithic tree 
pollen decrease is related to most of the Early Neo
lithic. In the diagram from Tågerup this phase appar
ently has a shorter duration. The subsequent period of 
relatively higher tree pollen frequencies occurs earlier 
than in most other diagrams from southern Sweden. 
Consequently zone Tl:8, again with lower frequencies 
of elm, lime and ash, also takes place earlier than in 
other investigations.

There are two possible explanations for this cor
relation problem. First, there may be inconsistencies 
in the established chronology at Tågerup, which is 
possible since there is only one (reliable) dating in the 
uppermost part of the sequence to support the time/ 
depth regression (Figure 14). Secondly, in the analyses 
presented here, there may be an influx primarily from 
local vegetation which differs from the regional. In this

case we may see the Tågerup area as having a differ
ent development of land use from that in other areas 
of Scania.

Conclusion

We can summarise the information given by pollen data 
from the Neolithic as follows: During the Early Neo
lithic we find very limited indications of cultivation and 
forest grazing in the deciduous forests near Tågerup. 
The Middle Neolithic represents a period when forest 
grazing was common, but where no clear signs of cul
tivation occur. This period is followed by a phase, pos
sibly representing the Late Neolithic, when grazing was 
accentuated and open land became more common.

This might lead to the assumption that the Neo
lithic aspects of economy in western Scania during the 
Early and Middle Neolithic included cattle breeding 
but indications of crop cultivation are absent. How
ever, Neolithic cereal cultivation is notoriously hard 
to see through pollen analysis, since Neolithic cere
als were not wind-pollinating and produced very little 
pollen, and the actual cleared fields may be assumed 
to have been of small size. Even a thin forest screen 
would have sufficed to filter away the pollen from the 
cultivated area. In this situation, a pollen core would 
have to be situated very close to the cultivated area 
to show signs of agriculture, or to have some stream 
within the catchment area passing by the field. This is 
obviously not the case, even if some Neolithic artefacts 
have been found within a few hundred metres from the 
pollen site.

Pollen data and settlement in western Scania

It is interesting to compare the Tågerup data with those 
from some other areas in Scania. The diagram from 
Barsebäck (Digerfeldt 1975), mentioned above, is situ
ated in a similar coastal situation to Tågerup, and only 
10 km to the south. The core was taken from a small 
ancient lagoon, and numerous finds from the Neolithic
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as well as from other periods have been made in the sur
roundings. In the Barsebäck core, both cultivation and 
grazing are clearly indicated in the levels just above the 
elm decline, corresponding to the Early Neolithic. At 
the same time, the tree pollen indicates that the forest 
now had a more open character than in the Atlantic pe
riod. These levels have been 14C-dated to about 5000 BP. 
Somewhat later, probably in the early Middle Neolithic, 
a forest regeneration occurs, followed by an opening of 
the landscape and expansion of cultural indicators at the 
end of the Middle Neolithic and the Late Neolithic. 
Thus, the diagram from Barsebäck follows closely the 
classical expansion-regression pattern proposed by ear
lier writers (Iversen 1949; Berglund 1969), in contrast 
to the diagrams from Tågerup. In Barsebäck, Early Ne
olithic cultivation and grazing are both indicated, while 
only weak indications of human impact are present in 
the Tågerup diagrams. This difference can probably be 
explained by differing location of the sample sites in 
relation to Neolithic settlement areas. In Barsebäck, 
the sample site is a basin surrounded by Neolithic find 
spots, and the pollen catchment area probably covers 
a number of settlement locations, mainly to the east of 
the sample site. The famous passage grave of Gillhög 
is situated 2 km to the east of the basin. Tågerup, on 
the other hand, is probably more marginal in relation 
to TRB settlement.

The distribution of Neolithic settlement in west
ern Scania has been studied recently by Andersson 
as a part of the West Coast Line Project (Andersson 
2003, 2004). He provides a series of detailed distri
bution maps of settlement sites, graves and votive 
finds in western Scania. The area covered stretches 
from Barsebäck in the south to Tågerup in the north, 
and from the coast about 15 km inland, including the 
important Neolithic settlement areas along the rivers 
Lödde Å, Kävlingeån and Välabäcken.

From his maps it can be seen that much of the Neo
lithic settlement is to be found in inland locations, more 
than 2-3 km, from the sea shore (Andersson 2004: Figs. 
9, 11, 22). This pattern is broken in the southern part 
of the area, where large numbers of TRB sites are lo
cated near the coast. This applies to the Barsebäck pe
ninsula and to the area around the outlet of the Lödde 
river. In the northern part of the coast, the outlet of the 
Saxå river also attracts some settlement sites, although 
in much smaller number than in the southern area. A 
very similar, but even more accentuated pattern can be 
seen in the location of long barrows and megalithic 
tombs (Andersson 2004: Fig. 33).

As pointed out above, both the Tågerup and the 
Barsebäck diagrams are located in coastal areas. No

pollen data are available at present from the central 
parts of Neolithic settlement in western Scania. Com
pared to the location of settlements and tombs in west
ern Scania, both are in somewhat marginal locations, 
but this is most accentuated in the case of Tågerup. The 
differences between the two diagrams are thus illustra
tive of the local and patchy character of early human 
impact. A further conclusion is that we must treat these 
data with caution when discussing the nature and ex
tent of the Early and Middle Neolithic agriculture in 
the area.

Another interesting comparison can be made with 
the Ystad area in southern Scania. Within the “Ystad 
Project”, archaeological sites from all prehistoric pe
riods within a research area roughly 20x10 km large 
were surveyed and excavated (Berglund 1991; Lars
son et al. 1992). The investigated area stretches from 
the coast about 10 km inland. It can be divided into 
three different landscape zones: the coastal plain, the 
outer hummocky landscape and the inner hummocky 
landscape. Neolithic, Bronze Age and Iron Age settle
ment was surveyed within all three zones with the aim 
of comparing the land use in the zones in a long-term 
perspective.

As regards Neolithic remains, the main concentra
tion of these was found in the coastal zone. This applies 
to settlements, megalithic tombs and stray finds alike 
(Larsson M. 1992; Larsson L. 1992). The rest of the 
area, in particular the outer hummocky zone, had only 
a sparse population.

An important aim of this project was to compare 
archaeological and palaeoenvironmental data. Ten 
pollen diagrams were made within the research area, 
although only one of these in the coastal zone, the dia
gram from Herrevads Mosse (Håkansson & Kolstrup 
1987; Berglund 1991). From the other zones, the dia
grams from Krageholmssjön and Bussjösjön (Regnéll

Pollen data and Neolithic settlement in the 
Ystad area
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1989), and from Bjärsjöholmssjön (Göransson 1991) 
will be briefly discussed here.

Krageholmssjön is a relatively large lake located 
in the inner hummocky area. Because of its size and 
large pollen catchment, it is regarded as a regional dia
gram. Bussjösjön, on the other hand, is a small kettle 
hole, giving a much more local picture. It is situated 
in the outer hummocky landscape. Bjärsjöholmssjön is 
also situated in the outer hummocky landscape, but is 
somewhat larger than Bussjösjön and situated a few 
kilometres to the west of it.

Krageholmssjön in particular is located marginally 
in relation to Neolithic settlement. From the Early Neo
lithic, only five settlements and three single finds are re
corded from the area, while only seven single finds and 
no settlements are known from the Middle Neolithic 
A. Finds from the Late Neolithic are the most common, 
and almost half the known finds can be dated to this 
period. This probably indicates an inland expansion of 
settlement during this period.

The situation around Bussjösjön is similar to that at 
Krageholmssjön. Here, only 10 single finds, covering 
different parts of the Neolithic, have been recorded. 
No settlements have been found, however, and no ex
cavations were carried out.

The area around Bjärsjöholmssjön is also poor 
in Neolithic finds (Larsson, M. 1991a:174-178), al
though somewhat richer than the other two areas. 
About 20 settlement sites and more than 200 stray 
finds are known, the majority of which date to the Late 
Neolithic.

In spite of the marginal location of these pollen sites, 
human impact was recorded already from the Early Neo
lithic, shortly after the elm decline. In Krageholmssjön, a 
number of cultural indicators such as Artemisia, Rumex 
and Plantago lanceolata appear in these levels, accom
panied by higher frequencies of Pteridium and some ]u- 
niperus pollen. The existence of grazing and some open 
grassland can thus be inferred. Cerealia-type pollen are 
lacking in these levels and are scarce until about 2700 
BP, i.e. the Late Bronze Age (Regnéll 1989:39).

In the Bussjösjön diagram, a similar development can 
be seen. Slightly above the elm decline, the composi
tion of forest trees changes and the frequencies of 
light-demanding trees rise. Also, herb pollen increases 
and the first pollen of Plantago lanceolata, Cerealia, 
Rumex and Anthemis is found. Thus, both grazing 
and cultivation are indicated. Somewhat later, in the 
Early and Late Neolithic, a regeneration phase occurs. 
Scattered pollen of cultural and grazing indicators in
cluding Plantago lanceolata still occurs, but no clear 
cultivation indicators. Again, after c. 3500 BP, increas
ing human impact is found, including both grazing and 
cultivation (Regnéll 1989:42).

In the Bjärsjöholmssjön diagram, a number of 
changes occur at or just above the elm decline (Görans
son 1991). The composition of the forest changes, to 
higher frequencies of hazel and birch. At the same time, 
the first cultural indicators such as Plantago lanceolata 
and Cerealia occur, and grass and other herbs show 
higher frequencies (a single pollen of Cerealea-type in 
the late Atlantic level may be regarded as uncertain). 
Human impact, cereal cultivation and grazing can thus 
be seen in the Early Neolithic part of the diagram. 
Compared to the inland areas, the coastal plain is very 
rich in Neolithic finds (Larsson, M. 1991b:l 13—116). 
Seventy-nine settlement sites and 610 stray finds are 
known from a study area around Köpinge, adjacent to 
the pollen site of Herrestads Mosse.

The pollen diagram from Herrestads Mosse is, as 
mentioned above, the only one that is located close to 
the main areas of Neolithic occupation. It consists of an 
ancient lagoon near the coast, and around it a number 
of Neolithic settlements are found. In this diagram, 
clear indications of both cereal cultivation and grazing 
are found from the Early Neolithic and throughout the 
whole of the period (Berglund 1991:110).

In general, it can be said that the available diagrams 
from the Ystad area describe a geographic trend, where 
human impact is clearly visible and continuous in the 
coastal area, while it is weaker and weaker the further 
inland we get. Also, near the coast we find indications
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of both fields and pastures, while the data further in
land only indicate clearings for grazing. This coast- 
inland gradient obviously parallels the distinction 
between concentrated settlement along the coast and 
more marginal and sparse settlement in the hummocky 
zones. This pattern has been interpreted as forest graz
ing going on over large areas even outside the primary 
settlement areas, possibly in the form of transhumance 
(Göransson 1991:29; Larsson, L. 1992:150ff).

A similar gradient between densely and sparsely 
populated areas is probably the reason behind the dif
ference between the Tågerup and the Barsebäck dia
grams in western Scania, as suggested above. However, 
in western Scania the situation is reversed compared to 
Ystad. Here, the coastal area is the marginal one, while 
the densest concentration of settlement is to be found 
inland, along the small river valleys that cut through 
the landscape.

The transhumance model

In Lars Larsson’s view, the Neolithic settlement system 
and economy develops from a more dispersed system 
in the Early Neolithic to a more concentrated one dur
ing the Middle Neolithic A (Larsson, L. 1992:150ff). 
In the Early Neolithic, both cultivation and husbandry 
were practised in the coastal and the inland areas alike. 
In the Middle Neolithic, settlement is concentrated to 
smaller regions along the coast, and cultivation is re
stricted to the vicinity of these settlements. At the same 
time, grazing indicators are seen in pollen diagrams in 
inland and uphill locations. This would correspond to 
the so-called “regeneration” of the forest, suggested by 
pollen analysts. Implicit in his model is that no regen
eration phase would appear in pollen diagrams from 
central Middle Neolithic areas, only in the marginal re
gions being deserted at the end of the Early Neolithic.

Larsson suggests that this indicates a system with 
transhumance, i.e. seasonal migrations of cattle, and the 
use of marginal areas for grazing during the summer. He 
also suggests that this development was linked to labour

organisation, the transhumance being a collective and 
male-dominated activity. Later, in the Middle Neolithic 
B, this system breaks up and two different specialisations 
occur; this in turn leads to the development of the Battle 
Axe culture, first in the inland, hummocky zone. Even
tually, a resettlement of the whole area occurs, mainly 
during the Late Neolithic, and a new opening up of the 
landscape can be seen, now in the whole region.

Larsson’s model is attractive and has the advantage 
of drawing together several different lines of evidence. 
It does seem to fit the available evidence from the Ystad 
Project area rather well. It would therefore be interest
ing to try to compare his model with the results from 
western Scania, investigated within the West Coast 
Line Project. As pointed out above, this landscape is 
structured differently in terms of both natural and hu
man landscape. Nonetheless, distinctions can be made 
between more central and more marginal settlement 
regions, and the development of human settlement can 
be followed in some detail (Andersson 2003, 2004). 
The obvious weakness is the lack of good pollen data 
from the central settlement areas, a situation that to 
some extent also applies to Ystad.

According to Andersson, the earliest Neolithic set
tlement was characterised by a coastal emphasis, and 
only a few sites were established at inland locations, 
such as at Dagstorp. Later, in the late Early Neolithic 
and early Middle Neolithic, a shift of emphasis can be 
seen. The total number of sites is now much higher, but 
they also tend to occupy the river valleys in the inland 
to a much greater extent. The coastal sites, while not 
completely abandoned, seem to occupy a new and less 
important role in the settlement system. This develop
ment is most clearly seen when only the larger sites are 
taken into consideration, interpreted by Andersson as 
“main settlements” (Andersson 2003: Fig. 82). These 
settlements also tend to occupy positions in the val
ley bottoms, while the more uphill sites are generally 
smaller, characterised as “activity areas.”

During the later Middle Neolithic A, the tendency 
for concentration in the valley bottoms continues and
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is even strengthened. In the latest phases of the period, 
however, the trend seems to reverse, and we find again a 
number of costal sites (Anderson 2003: Figs. 95a, 95b). 
Throughout the Middle Neolithic B (Battle Axe period) 
and the beginning of the Late Neolithic, the pattern is es
sentially the same (Andersson 2003: Figs. 96, 102a-c).

Judging from this evidence, it does seem that some 
elements of Larsson’s model are at hand also in western 
Scania. A shift of settlement emphasis seems to occur 
in the late Early Neolithic, leading to abandonment or 
less frequent use of settlement sites at the coast. Wheth
er a similar withdrawal from upland areas occurs is not 
possible to say, since Andersson’s research area mostly 
includes only coastal and lowland valley areas. This 
would seem to imply a concentration of settlement in a 
certain part of the landscape, and the development of 
a division of land use on a relatively large scale. Again, 
towards the end of the period, the division breaks down 
and large areas are now used in similar ways.

Unfortunately, it is hard to compare this settlement 
and land use development with pollen data, since these 
only cover limited parts of the landscape, as pointed out 
above. The diagrams from Tågerup and Barsebäck could 
fit into this model. They would then represent areas that 
were mainly used for forest grazing during the Middle 
Neolithic, and particularly the Barsebäck diagram fits 
well with the expansion-regression dynamic expected 
for more marginal areas. A cultivated landscape would 
then have developed gradually in the course of the Ear
ly Neolithic, mainly in more inland locations, while 
the coastal areas were transformed into forest grazing 
areas. Possibly, this could also have been the case for 
upland areas, such as for instance Glumslövs Backar 
to the north.

A definite evaluation of Larsson’s model against 
pollen data is not possible to make on the basis of 
present data, however. For future research it would be 
highly desirable to get a pollen series from the valley 
landscape around Välabäcken or Kävlingeån, for in
stance, as well as from the higher grounds to the north 
of the area.

In Göransson’s and Larsson’s view, these upland grazing 
areas were used as seasonal nodes in a transhumance 
economy during the Middle Neolithic A. The argument 
for this is mainly the occurrence of only grazing indi
cators in these regions, together with the absence of 
cultivation indicators and of settlements.

It may be questioned, however, whether this neces
sarily implies transhumance, or if it can be explained by 
forest grazing on a more “normal”, day-to-day basis. 
Forest grazing is a relatively extensive practice, requir
ing a large area per head to provide sufficient fodder for 
cattle. This is particularly true of more closed, broadleaf 
forest, where the amount of ground vegetation is small. 
If cultivated fields were small and located near settle
ments, we must imagine quite large zones around them 
where the natural forest is more or less transformed by 
grazing. The need for seasonal migration of cattle herds 
in order to find sufficient fodder arises when the more 
immediate resources are exhausted, occupied or not ac
cessible for social reasons. Since the distances involved 
in the suggested transhumance system in Ystad are not 
very great, in the order of a few kilometres, it may be 
suggested that such areas could have been exploited by 
daily trips from a permanent settlement. Similar dis
tances apply in western Scania, for instance from the 
“main settlements” at Saxtorp 26 to Tågerup and from 
Barsebäck 48 to the coast (Andersson 2004: Fig. 22).

Regional comparisons
The Tågerup diagrams can be usefully compared with 
a regional synthesis of pollen diagrams from southern 
Sweden (Berglund, Lagerås & Regnéll 2002). Accord
ing to these authors, Early Neolithic agriculture can be 
seen in pollen diagrams over a wide area in southern 
Sweden, but most clearly in coastal and lowland re
gions such as Scania, Halland and Västergötland, i.e. 
those that were to became agriculturally important in 
later periods. These areas usually also show agricul
tural expansion in the Middle Neolithic and the Bronze 
Age. Inland and highland areas, on the other hand, are
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generally more forested and agricultural indicators are 
later and scarcer.

The landscape in the Neolithic and Early Bronze 
Age is characterised as a “forest grazing landscape”. 
Large areas were used for forest grazing, while cereal 
cultivation was restricted to limited areas.

In Denmark, the picture in the Early Neolithic is 
similar to the Swedish coastal/lowland pattern, i.e. 
clear indications of agriculture, both cultivation and 
pasture, are seen (Andersen 1995; Aaby 1985, 1986; 
Robinson 2003). Eventually, however, regional dif
ferences seem to emerge. During the later part of the 
Middle Neolithic, western Jutland shows a major for
est clearance, the extent of which is unique in a Scan
dinavian context (Andersen 1995, Robinson 2003). At 
about the same time, an opening up of the landscape 
is seen in the diagram from Abkær Mose in southern 
Jutland, although this is less dramatic than the one in 
Thy (Aaby 1986).

In Djursland in eastern Jutland, the landscape is 
more forested throughout the Neolithic (Aaby 1985). 
The first human impact is detected in the Early Neo
lithic, followed by a decline in the Middle Neolithic. 
Renewed human impact is seen in the Late Neolithic 
and the Early Bronze Age. Woodland still dominates, 
but there is evidence of some open grasslands and a 
more open forest. The development in Djursland thus 
conforms rather well to the Swedish pattern of expan
sions and regressions defined by Berglund (1969), while 
this is not the case for other west Danish regions.

In this context, the pollen data from the coastal area 
of western Scania shows a weak human impact in the 
Early and Middle Neolithic, and the indications are 
dominated by grazing. As was suggested above, this 
may be explained by the probably marginal location 
of the pollen sites in relation to Neolithic settlement, 
and it emphasises the localised and patchy nature of 
Neolithic human impact.

Macrofossil data and Neolithic agriculture

Macrofossils are more immediate evidence of prehis
toric plant use than pollen and can be used to discuss 
the nature of agricultural practices more at a more 
local and detailed scale. At the same time, this lev
el of detail is traded off against problems of repre- 
sentativity, and we often lack understanding of how 
the samples were actually formed. This implies that 
macrofossil samples are not very suitable for quan
tification and landscape reconstruction. Apart from 
the evidence about the introduction and use of dif
ferent cereals, weeds have been employed to discuss a

lopment of agriculture

number of important issues regarding prehistoric cul
tivation. These issues include the basic type of crop 
husbandry, for instance whether long-fallow shifting 
cultivation was practised or if fields were more per
manent, if manuring or crop rotation were practised, 
whether the crops were spring or autumn sown, and 
what methods were used for harvesting.

These questions have been debated for a long time 
in archaeology, and widely differing opinions have been 
expressed. While the paradigm of shifting cultivation 
has dominated for a long time (Iversen 1941, 1949; 
Troels-Smith 1953; Berglund 1991; Welinder 1975, 
1988, 1998; Andersen 1990, 1992; Olsson 1991), 
in recent decades several authors have expressed the 
opinion that Neolithic agriculture, in both Central and 
Northern Europe, was of a more stable and permanent 
kind (Rowley-Conwy 1981, 1982; Kruk 1980; Lün
ing 1997; Sjögren 2003; Bogaard 2004). These differ
ences of opinion are partly related to the types of data 
discussed. While pollen analysts often have tended to 
use the shifting cultivation model, researchers arguing 
from macrofossil data have more often emphasised the 
long-term use of Neolithic fields.

Like the pollen record, macrofossil data from this 
project is biased, since both the number of samples and 
finds from the different periods of the Neolithic vary. 
The total sample volume from the Neolithic is 565.6 
litres (Table 22), but only half of this volume may be 
attributed to a sttb-period. The amount and dating of 
seed finds from different localities are summarised in 
Figures 26 and 27. In addition, the quality of the in
formation differs from period to period, which is il
lustrated by the varying concentration of cereal grains 
per litre (Figure 28).

The earliest finds, from the settlement at Kvärlöv 
(SU10) are dated to EN I (Table 24). They are mainly 
carbonised plant remains but there are also fresh re
mains from a well. This early find is one of the largest 
and best preserved, due to the partly waterlogged con
ditions. Another very productive context is the offer
ing bog at Saxtorp (SU9), dated to the EN II. In these
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Table 24. Macrofossil plant remains from the Neolithic.

MACRO FOSSILS

Neolithic finds
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Site Construction type Period Sum/site

SU10-Kvärlöv House 1 ENI 12 3 1 1 1 1 4

SU10-Kvärlöv Well ENl 78 5 2 6 8 2 2 1 6 1

SU10-Kvärlöv (Hut?-) Trenches ENI 91 25 7 4 7 9 11 5 3 9

SU21-Dagstorp House 54 & 57/58 ENI 18 6 2 2 2 1 3

3:6-Härslöv Culture layer ENII 1 1

SU9 Saxtorp Peat w. culture remains ENII 404 1 21 1

VVP4-Rya House 5 EN 10 2 1 1 1

SU 18-Krångeltofta Longbarrow? EN 8 2 5

SU21-Dagstorp House 1 EN 7 2 3

SU8-Saxtorp House 17 EN/MN 34 17 3 1 1 1 1 2 4

SU10-Kvärlöv Huts, Pit ENII-MNA 112 35 21 2 7 4 1 5 8 1 2 14

SU14-Annelöv Well MNAI 21 2 1 2 2 1 7

SU21-Dagstorp House 50, 51,52 & 55 MNAI 12 3 2 4

SU21-Dagstorp Cult, layer, Pit, House 61 MNAIII 25 5 4 1 2 2 2 2 5

SU21-Dagstorp House 71 & 72 MNA 11 2 1 1 1 1 4

SU22-Särslöv "Culthouse” MNA 3 3

SU19-Dagstorp Enclosure MNAV-MNB 48 9 2 1 4 4 21

SU21-Dagstorp House 52 EN-MNA 3 3

WP4-Rya House 7 EN-MN 6 3 1 1 1

SU21-Dagstorp Various EN-MN 37 13 4 1 2 2 6 7

3:4-Hilleshög Culture layer EN-MN 4 4

SU10-Kvärlöv Various EN-MN 16 4 2 1 1 4 1

SU17-Dagstorp Various MNA-B 35 14 4 2 4 3 1 4

SU17-Dagstorp Grave MNB 15 2 1 2 1 8

SU21-Dagstorp House 70 MNB 9 9

WP4-Rya House 1 LN 10 2 4

SU17-Dagstorp House 1 LN 1 1

SU21-Dagstorp House 53 N 51 30 4 1 3 2 3 1 5

Total sum 1082 192 61 8 34 35 18 18 45 5 14 131 1 21 1
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Table 24. Macrofossil plant remains from the Neolithic.
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Neolithic finds
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Site Construction type Period Sum/site

SU10-Kvärlöv House 1 ENI 12 1

SU10-Kvärlöv Well ENI 78 6 3 1 1

SU10-Kvärlöv (Hut?-) Trenches ENI 91 2

SU21-Dagstorp House 54 & 57/58 ENI 18

3:6-Härslöv Culture layer ENII 1

SU9 Saxtorp Peat w. culture remains ENII 404 1 1 7 5 149 1 13 47 2 6 2

WP4-Rya House 5 EN 10 3 1

SU 18-Krångeltofta Longbarrow? EN 8 1

SU21-Dagstorp House 1 EN 7 2

SU8-Saxtorp House 17 EN/MN 34 1

SU10-Kvärlöv Huts, Pit ENII-MNA 112 2 2

SU14-Annelöv Well MNAI 21 3 1

SU21-Dagstorp House 50, 51, 52 & 55 MNAI 12 1 1

SU21-Dagstorp Cult, layer, Pit, House 61 MNAIII 25

SU21-Dagstorp House 71 & 72 MNA 11

SU22-Särslöv "Culthouse” MNA 3

SU19-Dagstorp Enclosure MNAV-MNB 48 6

SU21-Dagstorp House 52 EN-MNA 3

WP4-Rya House 7 EN-MN 6

SU21-Dagstorp Various EN-MN 37 1

3:4-Hilleshog Culture layer EN-MN 4

SU10-Kvärlöv Various EN-MN 16 2

SU17-Dagstorp Various MNA-B 35

SU17-Dagstorp Grave MNB 15 1

SU21-Dagstorp House 70 MNB 9

WP4-Rya House 1 LN 10

SU17-Dagstorp House 1 LN 1

SU21-Dagstorp House 53 N 51 1

Total sum 1082 1 1 8 1 17 5 169 1 13 47 4 6 1 3
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Table 24. Macrofossil plant remains from the Neolithic.

MACRO FOSSILS

Neolithic finds
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Site Construction type Period Sum/site

SU10-Kvärlöv House 1 ENI 12

Sino-Kvärlöv Well ENI 78 1 3 3 1 2 10 3 2 1

SU10-Kvärlöv (Hut?-) Trenches ENI 91 1 2 4

SU21-Dagstorp House 54 & 57/58 ENI 18 1 1

3:6-Härslöv Culture layer ENII 1

SU9 Saxtorp Peat w. culture remains ENII 404 7 1 5 3 8 6 2 1 10 1 1 3 8

WP4-Rya House 5 EN 10 1

SU18-Krångeltofta Longbarrow? EN 8

SU21-Dagstorp House 1 EN 7

SU8-Saxtorp House 17 EN/MN 34 1 2

SU10-Kvärlöv Huts, Pit ENII-MNA 112 3 2 1

SU14-Annelöv Well MNAI 21

SU21-Dagstorp House 50, 51, 52 & 55 MNAI 12 1

SU21-Dagstorp Cult, layer, Pit, House 61 MNAIII 25 2

SU21-Dagstorp House 71 & 72 MNA 11 1

SU22-Särslöv ”Culthouse” MNA 3

SU19-Dagstorp Enclosure MNAV-MNB 48 1

SU21-Dagstorp House 52 EN-MNA 3

WP4-Rya House 7 EN-MN 6

SU21-Dagstorp Various EN-MN 37 1

3:4-Hilleshög Culture layer EN-MN 4

SU10-Kvärlöv Various EN-MN 16 1

SU17-Dagstorp Various MNA-B 35 1 2

SU17-Dagstorp Grave MNB 15

SU21-Dagstorp House 70 MNB 9

WP4-Rya House 1 IN 10 1 3

SU17-Dagstorp House 1 LN 1

SU21-Dagstorp House 53 N 51 1

Total sum 1082 7 1 8 3 16 11 6 3 1 15 27 4 2 4 8
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Table 24. Macrofossil plant remains from the Neolithic.

MACRO FOSSILS

Neolithic finds
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Site Construction type Period Sum/site

SU10-Kvärlöv House 1 ENI 12

SU10-Kvärlöv Well ENI 78 2 1 2 1 1 1

SU10-Kvärlöv (Hut?-) Trenches ENI 91 1 1

SU21-Dagstorp House 54 & 57/58 ENI 18

3:6-Härslöv Culture layer ENII 1

SU9 Saxtorp Peat w. culture remains ENII 404 1 3 3 1 3 33 2 3 11 18 1 11 1

WP4-Rya House 5 EN 10

SU18-Krångeltofta Longbarrow? EN 8

SU21-Dagstorp House 1 EN 7

SU8-Saxtorp House 17 EN/MN 34

SU10-Kvärlöv Huts, Pit ENII-MNA 112 1 1

SU14-Annelöv Well MNAI 21 1 1

SU21-Dagstorp House 50, 51, 52 & 55 MNAI 12

SU21-Dagstorp Cult, layer, Pit, House 61 MNAIII 25

SU21-Dagstorp House 71 & 72 MNA 11

SU22-Särslöv "Culthouse" MNA 3

SU19-Dagstorp Enclosure MNAV-MNB 48

SU21-Dagstorp House 52 EN-MNA 3

VVP4-Rya House 7 EN-MN 6

SU21-Dagstorp Various EN-MN 37

3:4-Hilleshög Culture layer EN-MN 4

SU10-Kvärlöv Various EN-MN 16

SU17-Dagstorp Various MNA-B 35

SU17-Dagstorp Grave MNB 15

SU21-Dagstorp House 70 MNB 9

WP4-Rya House 1 LN 10

SU17-Dagstorp House 1 IN 1

SU21-Dagstorp House 53 N 51

Total sum 1082 4 4 2 3 1 3 33 3 1 5 15 18 1 11 1
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Figure 28. Concentration of cereal grains and seeds 
of cultivated plants from the different archaeological 
periods.

x/litre sample 
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? ?
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3000

number of 
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Figure 29. Numbers of weed species determined from different periods. Data from Regnell (1998) 
and from the present investigation.
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Cereals/I Weeds/ICereals/litre
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LN/EBA LN/EBA LBA 
excl Härslöv

PRIA RIA LRIA/MP VET VET/EVA LVA/EMT

Figure 30. Concentration of weeds compared to concentration of cereals.

Weeds/cereals

EN MNA EN/MN A MN B LN LN/EBA LN/EBA LBA PRIA RIA LRIA/MP VET VETA/KT VET/EMP
excl Härslöv

127

Figure 31. Frequencies of weeds expressed as percentages of cereal grains found from each period.
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layers, consisting of peat with cultural remains, a large 
amount of weeds were found (Table 24). Although the 
samples were taken from a small peat bog very close to 
a settlement, no cereal remains were found, however, 
which is remarkable in contrast to the well at Kvärlöv. 
It does seem as if some species were deposited inten
tionally in the bog (cf. Chapter 4), but cereals do not 
seem to have been a part of this possibly ritual deposi
tion. It would also seem as if the bog has not been used 
very much for garbage disposal, in which case at least 
a few cereal remains would have been expected to have 
been found in the samples.

In contrast to the samples from wet sites, finds from 
postholes, pits and occupation layers are much poorer 
and dominated by carbonised remains. This brings us 
to the question of the circumstances in which cereals 
and other seeds may be preserved by carbonisation. 
Several processes may be envisaged (Viklund 1998; 
Jacomet & Kreutz 1999). Cereals may have been in
tentionally dried or roasted, or they may accidentally 
have come into contact with fire. Some of the supposed 
weeds may actually have been cultivated and under
gone similar handling, or they may be an unintentional 
by-product of harvesting weed-infested fields.

There are other biases, for instance samples dated 
to EN and MN A mainly derive from settlements, 
whereas a large portion of samples from MN B and 
LN are from graves. But, however biased, the informa
tion is, at least for the earlier parts, valuable and allows 
comparison with other evidence.
An overview of species determinations from different 
Neolithic sites is given in Table 24 and a summary in 
Table 25. Information on the total numbers of cereals 
and weeds, as well as concentration per litre soil, is 
summarised in Table 26 and Figures 28-30. Figure 31 
shows the proportion of weeds from different periods 
in relation to the number of cereals found. In Table 
30, the macrofossils from the 16 investigated Neolithic 
houses are summarised.

It is notable that clearly cultivated species docu
mented in this investigation are limited to cereals. There

are several other species that have been documented in 
other investigations, both from Scandinavia and from 
other parts of Europe (Jacomet & Kreutz 1999; Sjö
gren 2003; Bogaard 2004). These include, for instance, 
peas, beans and lintels. Another group of plants that 
may possibly have been grown are roots and green veg
etables, such as turnip, carrot, cabbage etc. The history 
of these plants is not well known.

In the present investigation, cabbage/turnip has 
been found in Iron Age contexts and pea only in the 
Fate Iron Age. Apart from this, none of these plants 
have been documented within the present investiga
tion, which is somewhat peculiar since some of the find 
contexts are quite good, for instance the Early Neo
lithic well at Kvärlöv. None the less, at least the first 
group of plants were probably grown in the area.

Composition of cereal finds
Out of 71 identified cereal grains found at Kvärlöv, 14 
% belong to naked wheat, 6 % to naked barley, 11 % to 
naked or hulled barley and the remaining 69 % are com
posed of hulled wheat species. The different varieties of 
hulled wheat, emmer, einkorn and spelt are present at 
about equal proportions, although emmer and spelt of
ten are difficult to distinguish from each other.

Apart from the finds from EN I at Kvärlöv, few ce
reals are dated to the Early Neolithic, and when finds 
from EN are summed up (Table 25) the proportions of 
different cereals are similar to those previously men
tioned for Kvärlöv. The sum of cereal grains from the 
Early Neolithic also includes the finds from House 17 
at Saxtorp (SU8), dated to the transition EN/MNA. 
Few grains could be determined to species level but the 
amount of cereal grains (26) found in the postholes 
of this house is remarkably large. But this amount is 
due to the relatively large sample volume that was ana
lysed, and the concentration (0.85 grains/litre soil) is 
lower than that of the total concentration from all EN 
finds (1.5 grains/1).

A different situation applies to finds from a pit 
inside a hut at Kvärlöv (SU10), with a less specified
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Table 25. Plant macrofossils from the Neolithic with calculated frequencies for cereal types.
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Sum finds EN 84,2 I. 44 12 4 15 20 16 11 5 31 1 21 1

Cereals % total n=127 34,6 9,4 3,1 11,8 15,7 12,6 8,7 3,9

of determined n=83 14,4 4,8 18,1 24,1 19,3 13,1 6,0

Weeds = 107 kone. 1,31/1 1

Nitrofilous = 55 kone. 0,7/1 1

Grasslands = 40 kone. 0,5/1

Sum finds MNA 128,4 1. 15 8 2 3 4 5 3 20

Cereals % total n=40 37,5 20,0 5,0 7,5 10,0 12,5 8,0

of determined n=25 32 8 12 16 20 12

Weeds = 8 kone. 0,06/1

Nitrofilous = 4 kone. 0,03/1

Grasslands = 2 kone. 0,02/1

Sum finds MNB 15,2 I. 2 1 2 1 17

Cereals % total n=6 33,3 16,7 33,3 16,7

of determined n=4 25 50 25

Weeds = 1 kone. 0,07/1

Nitrofilous = 1 kone. 0,07/1

Grasslands = 0 kone. -

Sum finds EN+MNA 257,8 111 44 6 25 28 18 9 25 1 12 69 1 21 1

Cereals % total n=279 39,8 15,8 2,2 9,0 10,0 6,5 3,2 9,0 0,4 4,3

of determined n=168 26,2 3,6 14,9 16,7 10,7 5,4 14,9 0,6 7,1

Weeds = 297 1,2/1. 1

Nitrofilous = 215 kone. 0,8/1 1

Grasslands = 47 kone. 0,2/1

Sum finds LN 45,5 1. 2 5

Cereals % total n=2

of determined n=0

Weeds = 3 kone. 0,07/1

Nitrofilous = 0 kone. -

Grasslands = 3 kone. 0,07/1



development of a g r i c u I t

Table 25. Plant macrofossils from the Neolithic with calculated frequencies for cereal types.
Pl

an
ta

go
 m

aj
or

Po
ly

go
nu

m
 a

vi
cu

la
re

P
oa

ce
ae

 in
de

t.

P
ot

en
til

la
 sp.

P
ot

en
til

la
 e

re
ct

a

P
ot

en
til

la
 re

pt
an

s

R
ub

us
 Id

ae
us

R
um

ex
 a

ce
to

sa

R
um

ex
 a

ce
to

se
lla

R
um

ex
 cf.

 cr
is

pu
s

S
ch

oe
no

pl
ec

tu
s 

la
cu

st
ris

S/
V

en
e l

at
ifo

lia

Sr
/e

ne
 vu

lg
ar

is

So
la

nu
m

 d
ul

ca
m

ar
a

So
la

nu
m

 n
ig

ru
m

S
te

lla
ria

 g
ra

m
in

ea

S
te

lla
ria

 m
ed

ia

Th
la

sp
i a

rv
en

se

Ti
liä

 c
or

da
ta

 (fr
ui

t)

U
rti

ca
 d

io
ic

a

V
ac

ci
ni

um
 v

iti
s-

id
ae

a

Sum finds EN 84,2 I. 1 14 16 4 2 4 8 4 4 2 3 1 3 33 3 4 13 18 1 11 1

Cereals % total n=127

of determined n=83

Weeds = 107 kone. 1,31/1 1 4 16 4 4 4 2 1 3 3 4 13 18

Nitrofilous = 55 kone. 0,7/1 4 3 13 18

Grasslands = 40 kone. 0,5/1 1 16 4 4 4 2 1 3 4

Sum finds MNA 128,4 I. 2 1 1

Cereals % total n=40

of determined n=25

Weeds = 8 kone. 0,06/1 2 1

Nitrofilous = 4 kone. 0,03/1 1

Grasslands = 2 kone. 0,02/1 2

Sum finds MNB 15,2 I.

Cereals % total n=6

of determined n=4

Weeds = 1 kone. 0,07/1

Nitrofilous = 1 kone. 0,07/1

Grasslands = 0 kone. -

Sum finds EN+MNA 257,8 1 14 21 4 2 4 8 4 4 2 3 1 3 33 3 5 15 18 1 11 1

Cereals % total n=279

of determined n=168

Weeds = 297 1,2/1. 14 21 4 4 4 2 1 3 3 5 15 18

Nitrofilous = 215 kone. 0,8/1 14 3 15 18

Grasslands = 47 kone. 0,2/1 21 4 4 4 2 1 3 5

Sum finds LN 45,51. 3

Cereals % total n=2

of determined n=0

Weeds = 3 kone. 0,07/1 3

Nitrofilous = 0 kone. -

Grasslands = 3 kone. 0,07/1 3
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Table 25. Plant macrofossils from the Neolithic with calculated frequencies for cereal types.
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Sum finds EN 84,2 I. 1 1 5 1 13 5 156 1 13 47 3 6 1 2 7 1 7 3 11 5 6 3

Cereals % total n=127

of determined n=83

Weeds = 107 kone. 1,31/1 1 7 3 6 1 2 3 5 1

Nitrofilous = 55 kone. 0,7/1 7 6 1 2

Grasslands = 40 kone. 0,5/1 1

Sum finds MNA 128,4 I. 3 2 1 2

Cereals % total n=40

of determined n=25

Weeds = 8 kone. 0,06/1 2 1 2

Nitrofilous = 4 kone. 0,03/1 2 1

Grasslands = 2 kone. 0,02/1

Sum finds MNB 15,2 I. 1

Cereals % total n=6

of determined n=4

Weeds = 1 kone. 0,07/1 1

Nitrofilous = 1 kone. 0,07/1 1

Grasslands = 0 kone. -

Sum finds EN+MNA 257,8 1 1 8 1 16 5 160 1 13 47 3 6 1 3 7 1 7 3 15 9 6 3

Cereals % total n=279

of determined n=168

Weeds = 297 1,2/1. 8 160 3 1 3 15 9 3

Nitrofilous = 215 kone. 0,8/1 160 1 3

Grasslands = 47 kone. 0,2/1 3

Sum finds LN 45,5 1. 1

Cereals % total n=2

of determined n=0

Weeds = 3 kone. 0,07/1

Nitrofilous = 0 kone. -

Grasslands = 3 kone. 0,07/1



132

Introduction and development of agriculture

date ranging from EN II through MN A. In the pit 76 
cereal grains were found representing a concentration 
of 23 grains/litre soil. These quantities are almost ex
ceptional when Neolithic settlements in south Sweden 
are considered, and it is tempting to suggest a special 
activity in or around the pit. This suggestion is further 
strengthened by the fact that there are two more huts 
at Kvärlöv, interpreted as contemporaneous with the 
one mentioned, that together revealed only nine grains, 
although dozens of samples were analysed. Perhaps we 
here find an indication of separate functions for sepa
rate buildings during the Neolithic, e.g. huts for stor
ing, threshing, roasting or cooking.

Based on pottery imprints, Hjelmqvist (1979:18- 
23) separates two different forms of farming during the 
Early Neolithic, “Gerstenanbau” and “Spelzweizenan- 
bau”. The first is dominated by naked barley and bread 
wheat, and the second is dominated by hulled wheat, i.e. 
einkorn, emmer and spelt. Within the present project, 
the hulled wheats make up more than two thirds of the 
identified cereals (Table 24, cf. above), and the finds 
from western Scania thus conform to Hjelmqvist’s 
wheat group. In this context, it can be noted that there 
is a clear geographical trend in Hjelmqvist’s data, since 
most of the sites dominated by barley in his analysis 
are located in eastern central Sweden, far to the north 
of the area treated here. It can be suggested that bar
ley was a preferred cereal in more northerly regions, 
since this species is hardier than the Neolithic wheats. 
The dominance of barley can also be seen in data from 
Västergötland and from the pile dwelling at Alvastra 
in the Middle Neolithic (Sjögren 2003:137; Göransson 
1995:19ff). A very similar north-south trend has been 
noted in England (Whittle 1985:221).

Altogether 133 analysed samples, representing 
126.4 litres of soil, are dated to Middle Neolithic A. 
The cereals retrieved from these samples make up a 
poor harvest since only 25 identifiable grains were 
found. Compared to EN there are much smaller quan
tities and lower concentrations occurring during MN A 
(Table 25. The small amounts do not allow any deeper

analyses regarding cereal type assemblages or propor
tions. We may, however, conclude that the crop species 
found from MNA are bread/club wheat, emmer/spelt 
wheat, einkorn and naked barley, while hulled barley 
does not occur. Unidentified barley and wheat was also 
noted (tables 24 and 25).

In Figure 32, the composition of cereal finds within 
the present project from different periods is summa
rised. As can be seen, the composition of Early Neolith
ic and early Middle Neolithic cereals is essentially the 
same. The hulled wheats, particularly einkorn, are the 
most common, while bread wheat and barley also oc
cur. Of the barley varieties, only naked barley is present 
in finds from this period.

Since cereal finds from the later parts of the Middle 
Neolithic and from the Late Neolithic are extremely 
few, it is not possible to follow the development of 
cereals during this time. Only in the Bronze and Iron 
Ages do we get a clearer picture. By now, the hulled 
wheats have almost disappeared, while barley has as
sumed the dominant position, and hulled barley is now 
the most important variety. Because of the hiatus in the 
data, it is not possible to say when this change actually 
occurred, unfortunately.

The composition of cereal finds from southern 
Scania has been summarised by Engelmark (1992). Es
sentially, this gives the same picture as the finds from 
western Scania, but hulled barley seems to be present 
already in the Early Neolithic, albeit in small propor
tions. In Denmark, einkorn, and particularly emmer, 
dominate during the Early Neolithic and most of the 
Middle Neolithic period (Robinson 1993, 1994).

The Danish material thus parallels that from western 
Scania, although einkorn is more common than emmer 
in Scania. In Denmark, it is not until the latest part of 
Middle Neolithic A that naked barley increases in impor
tance, while the hulled wheats become less common.

From the same period are the seed imprints and 
carbonised material from Stävie in western Scania 
(Hjelmqvist 1982). In contrast to the Danish material, 
this is dominated by emmer wheat.
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EN EN-MNA MNB LN EBA LBA PRIA RIA LRIA/MP VT LVA/EMP

Einkorn 
Triticum monococcum

Emmer 
Triticum dicoccum

Spelt 
Triticum spelta

Hulled wheats 
Einkorn, Emmer, 

Spelt & Emmer/Spelt

Bread or club wheat 
Triticum aestivocompactum

Barley, all finds of 
Hordeum vulgare coll. 
H. vulgare var. nudum 
H. vulgare var. vulgare

Naked barley 
Hordeum vulgare var. nudum

Hulled barley 
Hordeum vulgare var. vulgare

Oat
Avena sativa

Rye
Secale cereale

Millet
Panicum milleaceum

Flax
Linum usitatissimum

Gold of pleasure 
Camelina sativa

Brassica/cabbage/turnip 
Brassica campestris

8/83 15/168 2/6 3/2 8/318 13/129 11/545 5/868 8/1226 5/6256 5/2572 No. sites/total
cereal grains

Present at/with
_ 20% of sites/ 50% of sites/ 20% of sites/

20% of total finds ■ 20% of total finds 50% of total finds

Figure 32. Frequencies of crops in different periods. Height of boxes represent percentage of sites at 
which the crop is present. Breadth of boxes represent percentage of total cereals found for each period.

1 1
1 I

1 1 1

HI 1 1 • 1 1 I 1
1 1 ■ 1 1 I 1 . ... _i
1 I
1 1 1 1 1 '

1 ■ 1 11 I 1 t
' ! i 1
} I

ł j 1

- ' 1
—

133



g cultureIntroduction and development of a

The poverty of cereal remains, both pottery imprints 
and preserved seeds, from the later parts of the Neo
lithic is unfortunately a general phenomenon (Engel
mark 1992). Finds from the Battle Axe culture and the 
Single Grave culture are very few, but naked barley 
seems to be the most common. From the Late Neo
lithic, the find from Piledal in southern Scania may be 
mentioned. This contained mainly naked barley and 
emmer, in more or less equal proportions (Hjelmqvist 
1992).

Early and Middle Neolithic weed finds
The well-preserved weed remains found in a well dat
ed to EN I at Kvärlöv are very interesting. At Kvärlöv 
there are several weeds present, which were not found 
at the Mesolithic settlement at Tågerup. Among these 
species we find common field weeds like pale persicaria 
(.Persicaria lapatbifolia), cleavers (Galium aparine) and 
black nightshade (Solanum nigrum), but also plants 
associated with grazed fields such as ribwort plantain 
(Plantago lanceolata), tormentil (Patentilla erecta) and 
lesser Stichwort (Stellaria graminea).

Tables 26 and 27 present a compilation of weeds 
from different periods. Interestingly, the composition of 
weed species established in the Early Neolithic seems to 
persist throughout prehistory and into historical times. 
It seems clear that weed communities were established 
very early in the Neolithic, which suggests that weeds 
were introduced together with the cereals rather than 
adapted from the existing natural flora. In other words, 
it is likely that when agriculture was introduced and 
seeds for sowing distributed, a fraction of weed seeds 
was circulated together with cereal grains.

The actual introduction of weed species together 
with crops can be discussed in the light of finds at 
Tågerup and other Scandinavian Mesolithic sites. Of 
the weed species found at Early Neolithic sites in this 
project, less than a third are present at Mesolithic 
sites. The species found in the Mesolithic are with few 
exceptions ones that later commonly occur in larg
er amounts, such as goosefoot (Chenopodium sp.),

knotgrass (Polygonum aviculare), chickweed (Stel
laria media), sorrel (Rumex acetosa) and persicaria 
(Persicaria maculosa). These species may be consid
ered as opportunistic followers of human habitats and 
some of them are clearly favoured by nutrient-rich 
soils. But it appears that, prior to the introduction 
of agriculture, they also took advantage of habitats 
influenced by humans.

After crop cultivation and cattle breeding were in
troduced, some of the plants that previously trailed 
humans in the Atlantic forests continued to be present 
at settlements. But in and around Neolithic dwellings 
and fields, new plants found their living-space. Some 
of these, although hitherto not registered as botani
cal finds (for compilations of prehistoric plant finds 
in Southern Scandinavia see Regnell 1998 and Jensen 
1985), may have been present earlier in the regional 
flora. Most likely, however, a majority of the plant spe
cies found for the first time during the Early Neolithic 
arrived by the same routes as the earliest cereals.
The manner of dispersal may have varied, but unin
tentional contamination in seed crops is one probable 
cause. This also presupposes that harvesting and clean
ing methods were not effective enough to separate the 
weeds from the cereals.

However, some of these species may also have been 
grown intentionally, such as Chenopodium (goose- 
foot), Fallopia convolvulus (black bindweed) or Sper- 
gula arvensis (corn spurrey). In historic time, both have 
been used for making flour for bread. Others may have 
been used for medicinal purposes, for instance Poten- 
tilla erecta (tormentil). This plant has been used against 
bleeding, stomach-ache and toothache.

It is interesting to compare the composition of weed 
species from the Early Neolithic found in this project 
with previous finds from the Mesolithic and Neo
lithic (Table 26; Regnell 1998). First of all, there are 
a number of species, mainly found at SU10 Kvärlöv, 
which have not been previously reported. There are 
also a few species that have been found elsewhere but 
not in this project.
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Table 26. Summary of total numbers and concentration of cereals and weeds from different periods.

Sample

volume

Cereals All weeds Nitrophilous

weeds

Non-nitropbilous

weeds

Cereals 

per litre

Weeds 

per litre

Weeds/

cereals

EN 84,2 127 107 55 52 1,5 1,3 0,84

MN A 128,4 40 8 4 4 0,3 0,1 0,2

EN/MN A 257,8 279 297 215 82 1,1 1,2 1,06

MN B 15,2 6 1 1 0 0,4 0,1 0,16

LN 45,5 2 3 0 3 0,0 0,1 1,5

LN/EBA 112,3 1579 16 1 15 14,1 0,1 0,01

LN/EBA excl Härslöv 107,7 449 16 1 15 4,2 0,1 0,03

LBA 169,6 232 241 95 146 1,4 1,4 1,03

PRIA 142 545 754 554 200 3,8 5,3 1,38

RIA 112,9 868 90 29 61 7,7 0,8 0,10

LRIA/MP 119 1716 414 118 296 14,4 3,5 0,24

VET 157,7 7782 1999 1182 817 49,3 12,7 0,25

VETAZKT 248,4 12743 2837 1927 910 51,3 11,4 0,22

VKT/EMP 137 2572 387 150 237 18,8 2,8 0,15

From the MN A, only occasional seeds of a total of 
seven weed species were found, representing a concen
tration of 0.06 weed seeds per litre of soil. Two spe
cies, false cleavers (Galium spurium) and bittersweet 
(Solanum dulcamara), not found in Mesolithic or Early 
Neolithic samples show up in MN A.

In this investigation there are clearly fewer macro
fossil remains of cereals and weeds found in MN A 
than in EN. The difference cannot be explained by dif
ferences in sample volumes. However, the Early Neo
lithic finds are heavily dominated by a single context, 
the well from Kvärlöv. A well from the MN A was 
also investigated, at Annelöv (SU 14). Here, the sample 
volume was very small, as only one litre of soil was 
investigated. If these two contexts are disregarded, the 
difference between Early and Middle Neolithic macro
fossil finds is much less pronounced.

In Figure 29, the number of different weed species 
documented from different prehistoric periods is sum
marised. What emerges here is the rather high diver
sity of weed finds from the Early Neolithic and the

Pre-Roman Iron Age compared to other periods, and 
the very low diversity of finds from the later parts of 
the Neolithic and the Early Bronze Age. As suggested 
above, this may to some extent be explained by pres
ervation factors.

Weeds and Neolithic crop husbandry practices
As mentioned above, weeds are an important source of 
data for discussions of prehistoric agricultural practices. 
Since different species have widely differing demands 
on their habitats regarding factors such as light, mois
ture, competition, disturbance, pH, nutrients etc., weed 
communities may be used as indexes of the conditions 
in prehistoric fields, pastures and settlements (Jacomet 
& Kreuz 1999; Ellenberg et al. 2001; Bogaard 2004).

A common application of this has been the discus
sion of Neolithic cultivation methods. As mentioned 
above, the traditional picture of long fallow and shifting 
cultivation has been criticised recently using this kind of 
approach. An important study of Neolithic farming in 
Central Europe has recently been published by Bogaard
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(2004). She uses macrofossil data from Early and Mid
dle Neolithic settlements to try to distinguish between 
four proposed models for Neolithic cultivation: shifting 
cultivation (slash and burn), extensive ard cultivation, 
floodplain cultivation (non-hand cultivation) and gar
den cultivation (intensive garden cultivation).

To distinguish between these cultivation systems, 
she uses results from a number of recently conducted 
cultivation experiments. The problem in many earlier 
discussions has been a lack of knowledge of what weeds 
to expect in association with, for instance, slash-and- 
burn fields. As shown by experiments, e.g. at Hambach 
forest, weeds in permanent fields are distinguished 
from those in slash-and-burn plots mainly by the high 
proportion of perennial taxa in the latter.

This is explained by the effect of tilling, ard plough
ing and weeding in a field that is used for a long time, 
whereby perennial weeds are disfavoured in compari
son with more quickly regenerating annual weeds. In a 
recently cleared field, the weeds will largely represent 
the existing seed bank in the soil, and in a forested en
vironment this would be expected to contain a high fre
quency of perennials, especially woodland perennials. 
Through the subsequent years, this proportion would 
be expected to decrease rapidly.

Analysing the archaeobotanical data from Central 
Europe, Bogaard shows that these samples contain 
only small amounts of perennial taxa, and woodland 
perennials are almost completely lacking. She therefore 
concludes that the samples do not derive from newly 
cleared fields in a shifting cultivation regime, but most 
likely from permanent, well-managed plots. Most of 
her samples fit into a model of autumn-sown, intensive 
garden cultivation.

If we look at the composition of crop weeds from 
western Scania, a similar conclusion may be suggested 
(Table 27). Of the 46 species determined at the species 
level, 17 are perennials. However, most of these are spe
cies from wetland, pasture, settlement or ruderal habi
tats, and do not necessarily come from cultivated fields. 
Only one species, Silene dioica, is a woodland perennial.

The species that are today usually found as crop weeds 
are almost all annual weeds. Eighteen species may be 
classified as annual crop weeds, most of them requiring 
nutritious soil (Table 27, Figures 33-35).

The problem with the Scanian data is that they de
rive from a large number of different contexts, probably 
with different pathways into the archaeological materi
al. For instance, some of the wetland species could have 
been growing naturally close to sampling sites such as 
Tågerup or the well at Kvärlöv, while other species have 
been brought by human agency, in harvested crops or as 
followers of human settlement. None of the Neolithic 
samples seems to represent a grain store or threshing 
floor, and most likely a number of processes have con
tributed to the composition of at least the larger finds. 
It is therefore difficult to sort out those species that were 
growing on Neolithic fields from those coming from 
other habitats.

Nevertheless, some tentative conclusions may be 
suggested. If we look at Table 27 and compare the 
periods with good representation of weeds, the most 
striking feature is the stability and continuity of the 
weed composition. The weeds that occur in the Early 
Neolithic are the same as those in the Early Iron Age 
and the Viking/Middle Ages. This applies equally to 
crop weeds and pasture plants. In other words, no 
major change in the habitats around prehistoric set
tlements can be documented throughout the period 
studied, at least as reflected in the weed composition. 
This may perhaps be a result of mixing of contexts, 
but can also be taken to imply a basic continuity in 
certain types of land use.

In the light of the discussion above, it may be sug
gested that this stability in weed composition, together 
with the dominance of annual crop weeds, implies the 
existence of permanent fields already from the Early 
Neolithic, while other areas may have been designed 
for pasture. This does not necessarily mean that agri
cultural practices were everywhere the same through
out prehistory. Some kinds of cultivation may well 
be unrepresented in the present material, for instance
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Figure 35. Proportions of nitrophilous and non-nitrophilous weeds in different periods.

shifting cultivation of marginal lands or upland soils. 
Such practices have been suggested for instance for the 
Iron Age clearance cairn systems on the south Swedish 
uplands (Lagerås 1996,1997), and may also have been 
in use earlier. What may be suggested, however, is that 
the evidence for permanent fields during the Neolithic 
is just as strong as for later periods, and we should 
perhaps try to avoid simple evolutionary schemes for 
prehistoric agriculture?

Manuring and crop rotation
A further aspect of interest is the composition of weeds 
as regards their nutrient demands (Figures 33-35, 
Table 27). The weeds have been broadly classified 
into different habitat categories, and divided into ni
trophilous and non-nitrophilous species. This aspect 
is interesting when we want to discuss issues such as 
manuring and crop rotation in prehistoric fields. We 
must keep mind, however, that nitrophilous weeds 
may not only be found in manured fields but could 
also have been growing at or near the settlements, for 
instance in places where animals were kept or refuse 
was dumped.

As can be seen in Figure 33, the concentration per li
tre of crop weeds demanding nutrient-rich soil is much 
higher in the Iron Age, particularly the Pre-Roman and 
Vendel periods, than in the preceding periods. How
ever, this only reflects the general trend of higher cereal 
and weed concentrations in the samples from these 
periods (Figures 28, 30 and 32). Figure 31 shows the 
proportion of weeds as a percentage of the number of 
cereal finds from the same periods. The main difference 
here is the much lower weed presence in the Iron Age 
compared to previous periods.

In Figures 34 and 35, the proportion of nitrophil
ous weeds versus other weeds is illustrated. This gives 
a very different picture. If we look at the proportion of 
nitrophilous weeds in these diagrams, we actually see 
a trend which is opposite to the one we might expect. 
This is clearest in Figure 34, where the percentage of 
nitrophilous versus other weeds is shown. Here, the 
Early Neolithic and the early Middle Neolithic periods 
are characterised by very high proportions (50-70 %) 
of weeds from nutrient rich habitats. Since the later 
Neolithic and the Early Bronze Age weed finds are so 
few, these periods may be disregarded. If we look at
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the Iron Age, however, we see that the percentage of 
nitrophilous weeds is now rather variable but gener
ally somewhat lower than in the Neolithic. The range 
is now 30-70 %.

Since the common archaeological view is that ma
nuring was not practised in the Neolithic but was in
troduced sometime in the Late Bronze Age or the Early 
Iron Age, this is an unexpected result. One explanation 
could be that manuring was introduced much earlier 
than usually supposed, i.e. at the beginning of the Scan
dinavian Neolithic. The practice of manuring has been 
suggested for a number of Central European Neolithic 
contexts (Küster 1983, Troels-Smith 1984) and for Al
vastra (Göransson 1995) and makes sense in view of 
the arguments for permanent fields summarised above. 
However, other explanations are also possible, for in
stance crop rotation with nitrogen-fixing plants such 
as peas, which are well documented in a number of 
Neolithic contexts in Scandinavia as well as the rest 
of Europe (Jarman et al. 1982; Lüning 1997; Sjögren 
2003:138).

Another possibility is that varying degrees of fod
der collection have contributed to the picture. If hay 
and leaf fodder was brought into the settlements in the 
Iron Age to a higher degree than before, this could have 
significantly contributed to the composition of weeds 
found.

The basic problem here, as noted above, is the 
lack of understanding of the formation processes that 
have contributed to the macrofossil finds. We may 
well be comparing finds with very different forma
tion histories.

The late Middle Neolithic and the Late 
Neolithic
Not only are pollen data very poor where the later 
part of the Neolithic is concerned, information from 
macrofossils from the Middle Neolithic B and Late 
Neolithic is also very restricted. Within the West Coast 
Line Project there are few sites excavated with remains

from Middle Neolithic B and Late Neolithic. As noted 
above, this situation is a general phenomenon. Regard
ing MN B, this can be explained by the lack of exca
vated settlements, but this explanation can not be valid 
for the Late Neolithic, from which a large number of 
settlements with substantial house remains have been 
excavated in recent decades.

The most important sites from the MN B are the 
enclosure (SU19) and the grave field (SU17) from 
Dagstorp. Unfortunately, these sites did not produce 
many plant remains. From the enclosure a total of 120 
samples representing 134.4 litres soil were analysed, 
which yielded 20 cereal grains, 21 fragments of ha
zelnut shells, six goosefoot seeds and one seed of pale 
persicaria.

Only six of the cereal grains could be determined 
to variety, two as bread/club wheat and four as hulled 
barley. Out of the samples from the graves at SU17, six 
cereal grains were retrieved; two unidentified, one of 
either emmer or spelt wheat, two of einkorn and one 
as unspecified barley. Humble additions to this poor 
find list are eight fragments of hazelnut shell and one 
seed of goosefoot. Nine hazelnut shell fragments from 
house 70 at Dagstorp (SU21), dated to the MN B, com
plete the plant remains from the period.

Plant remains from the Late Neolithic period are 
even scarcer. Macrofossil analyses have been performed 
on three sites dated to this period. These sites were close 
to all that was found from the Late Neolithic within the 
project. One site, a grave at Oxhögarna, produced no 
plant remains apart from charcoal fragments. The most 
profitable analyses of Late Neolithic remains were made 
in Rya (WP4) where two undetermined cereal grains, 
four hazelnut shell fragments, one seed of water or corn 
mint and three grass seeds were identified. Finally one 
shell fragment of hazelnut was found in a posthole of a 
Late Neolithic house at Dagstorp (SU17).

The small amounts of finds from the Middle Neo
lithic B and Late Neolithic undermines the validity of 
statistical comparisons, either between different peri
ods within the project or with finds from other areas.

139
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The poverty of macrofossils, both cereals and weeds, 
from the later parts of the Neolithic is all the more 
remarkable since it is usually regarded as a phase of 
general agricultural expansion, settlement expansion 
and permanent farms.

This opinion is primarily based on pollen diagrams, 
and the period from the late Middle Neolithic to the 
Early Bronze Age is one of the expansion phases defined 
by Berglund (1969). This expansion, however you want 
to interpret it, has since been identified in a number 
of different geographical settings and seems to be a 
widespread phenomenon. In many regions, the forest 
now opens up and indications of open pasture occur. 
The clearest example of this is perhaps the dramatic 
clearances in northern Jutland during the MN B (An
dersen 1995), but the tendencies are the same almost 
everywhere. Within the present project, pollen data for 
this period are rather poor, but the pollen diagram from 
Barsebäck bog, discussed above, conforms well to the 
general picture. In the Late Neolithic, the archaeologi
cal evidence also seems to fit well with a model of well- 
established, stable farming penetrating into new areas 
and profoundly transforming the landscape.

Thus, we seem to have another instance of different 
data giving us conflicting results, just as the case was 
for the Early Neolithic. There are a number of possible 
explanations for this discrepancy. First of all, it must 
be remembered that different kinds of data work on 
different scales, both spatially and temporally. Also, 
macrofossils do not lend themselves easily to quantifi
cation, as noted above. It is therefore perhaps not real
istic to expect a completely homogeneous result from 
such diverse data.

In other investigations it has been argued that the 
later part of the Neolithic and the Early Bronze Age 
were periods of extensive cattle breeding. This argu
ment implies that the total contribution of cultivation 
to the economy was marginal. This could be part of the 
explanation, but it must be said that the question of the 
relative contribution of cultivation and stock husband
ry to the human economy is very difficult to resolve

on the basis of palaeobotanical data only. Analysis of 
stable isotopes in human skeletons could perhaps give 
us significant contributions here, but no such analyses 
have been made so far on later Neolithic material from 
Scania.

Other possibilities are that the harvesting meth
ods were different and perhaps more efficient, or that 
threshing, processing and storage of cereals were per
formed at some distance from houses. A change in har
vesting methods during the Middle Neolithic is implied 
by the occurrence of specialised equipment, i.e. sickle 
blades, for the first time in Scandinavia (Jensen 1994). 
Earlier in the Neolithic, crops may have been harvested 
by hand reaping. This change has been interpreted as an 
increased emphasis on cereals, as opposed to the theory 
of increased dependence on stocks referred above.

As regards the spatial structure of crop and fod
der processing and storage, very little can be said at 
present.

Summary of agriculture in the Neolithic

The introduction of agriculture in the investigation 
area, when data from pollen and macrofossil analyses 
are combined, can be summarised as follows:

Crop cultivation during the Early and Middle 
Neolithic can be traced by macrofossils but only very 
vaguely by pollen analysis. In western Scania, as shown 
by macrofossils in this study, there are strong indica
tions of crop agriculture during Early Neolithic and 
early Middle Neolithic, but weak evidence in the later 
Neolithic. In the pollen diagrams from Tågerup there is 
very weak evidence of cultivation during both periods. 
Evidently the agricultural activities that took place in 
Kvärlöv during the Early Neolithic did not leave any 
traceable signs in the pollen-analysed stratigraphy 
from Tågerup, 3 kilometres away. This could imply 
that cultivated fields were located close to settlements, 
and that such activities at a distance from a pollen-ana
lysed site may not be identified in the analyses. In other 
words, the earlier Neolithic landscape was made up of
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patches of agricultural land and grazed forests. At the 
same time, it should be remembered that the pollen 
uptake area of the Tågerup diagram is rather unclear, 
since the site is an ocean bay with some small streams 
flowing into it.

The analysis of crop weeds from the Early Neo
lithic indicates high proportions of annual, nitrophil- 
ous weed. This can be interpreted as indicating per
manent fields, possibly with some form of manuring 
or crop rotation.

The model put forward here is that the first agri
culture was based on practices developed over many 
centuries in Central Europe and introduced as a pack
age into Scandinavia. As we have seen, it has been ar
gued convincingly that Neolithic cultivation in Central 
Europe was based on the use of long-established ce
real plots that were cultivated using intensive methods, 
with a high level of soil disturbance and productivity.

This regime was used successfully for more than 
a millennium in Central Europe, and in all likelihood 
served as a model for the first agriculture in southern 
Scandinavia. In spite of the “pioneer” character of ear
ly TRB cultivation, the know-how and practices had 
been developed for a long time. Some adaptations to 
a more severe climate were made already in the Early 
Neolithic, though. In the macrofossil material, this is 
most clearly seen in the high frequencies of barley in 
the higher latitudes.

In the course of time, settlement seems to become 
more concentrated, and large areas around the central 
settlement areas may have been used only for grazing 
and occasional foraging and hunting. This would to 
some extent account for the “regeneration” of for
est seen in many pollen diagrams in the early part of 
the Middle Neolithic. This model is primarily based 
on results from the Ystad area in southern Scania, but 
seems to fit also with the more limited palaeobotani- 
cal evidence from western Scania. This interpretation 
of the regeneration phase implies that that what we 
see is rather a restructuring of the cultural landscape 
than a change in the relative importance of crops in

the economy. A similar concentration of settlement has 
been suggested in a very different coastal landscape in 
Bohuslän, western Sweden (Sjögren 2003).
The palaeobotanical evidence from the later parts of 
the Neolithic is very limited. Investigations from other 
areas suggest a further opening up of the landscape and 
the creation of open pasture land, possibly as a result 
of increasing grazing pressure. The general view of ag
ricultural expansion during the Late Neolithic is not 
reflected by the poor data from the present investiga
tion, but a definite explanation of this apparent contra
diction is hard to give at present.

In the last few decades, the view of Bronze Age subsist
ence economy in southern Scandinavia has been domi
nated by a model largely based on Berglund’s (1969) 
expansion/regression stages and later developed within 
the Ystad Project (Berglund 1991; Larsson et al. 1992). 
According to this model, the Bronze Age, particularly 
the later part, represented an agricultural as well as 
a demographic expansion. This could be seen in pol
len diagrams, indicating a drastic opening up of the 
landscape around the Middle Bronze Age. Now, large 
expanses of open grasslands were created, presumably 
for grazing, but it has also been suggested that part of 
the grass was collected and stored as hay for winter 
fodder.

At about the same time, the composition of macro
fossil assemblages changed. The importance of hulled 
wheats diminished in favour of barley, and particularly 
hulled barley acquired an important role in the Late 
Bronze Age. Also, a series of new crops were intro
duced. Further, the prominence of nutrient-demanding 
crop weeds was emphasised.

Another change was linked to these, namely the 
change in house building practices. During the Early 
Bronze Age, three-aisled long-houses began to be built, 
and it has been argued that parts of these houses were

Vegetation and human land use during the 
Bronze Age
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set off for stabling. Stabling facilitated the collection 
of manure, and all these lines of argument could now 
be combined. It was thought that agriculture was now 
radically transformed by the introduction of manuring, 
which allowed the long term use of stable, manured 
fields. This also explained the increase of hulled barley, 
thought to be a more nutrient-demanding species, and 
the high numbers of nitrophilous weeds.

These changes were thought to have occurred si
multaneously over large areas, including Scania and 
the south Swedish highlands.

While very influential, this model has also suf
fered criticism (Lagerås & Regnell 1999), mainly on 
the grounds of over-generalisation and poor empirical 
basis. In a later paper, Berglund, Lagerås & Regnell 
(2002) argued that the opening up of the landscape 
in Småland occurred about 1000 years later than in 
Scania. Here, we present some new data from a differ
ent region, which may go some way towards evaluat
ing and refining this model.

Pollen data and Bronze Age agriculture

As mentioned in the introduction, the evidence from 
the pollen diagrams made by the project is fragmented 
and uneven, and this applies also for the Bronze Age. 
The two pollen cores from Tågerup end at the transi
tion from Late Neolithic to Early Bronze Age. Only 
one diagram, the one from Sjögungan, covers the whole 
of the Bronze Age. This site is located near the coast, 
south of the railroad stretch, in an area dominated by 
sandy soils. Sand can also be found at the mouth of 
river Saxån, further north along the coast and partly 
in the Glumslov Hills. For the inland areas, the cover
age is poor, but for the final part of the period, data 
from Dalamossen, and Kalkkällan may be consulted 
(Chapter 4, Figure 24).

Although no archaeological excavations have been 
made within the project in the vicinity of Sjögungan 
(for presentations and discussions of the Bronze Age 
excavations within the project, see papers in Lagerås & 
Strömberg 2005), the pollen analyses can be used as a

reference study for the coastal sandy areas of Western 
Scania. The lowermost pollen zones, S:l-S:3, belong to 
the Mesolithic period. Zone S:4, which probably cor
responds to a later part of the Neolithic, represents a 
slightly open nemoral forest with forest grazing (Table 
15). In this zone there are small amounts of pollen indi
cating grazing (ribwort plantain and sorrel) and - apart 
from single grains of large grass pollen - no indication 
of cereal cultivation.

The limit between zones S:4 and S:5 equals a gap in 
sedimentation and thus in time. Zones S:5 and S:6, ac
cording to radiocarbon dating and time-depth regres
sion (Figure 22), belong to the Late Neolithic and Early 
Bronze Age. The pollen diagram reflects open nemoral 
forest with arable fields in the vicinity. Indicators of 
cultivation (different cereal pollen types) and grazing 
(ribwort plantain and sorrel) are present continuously 
through S:5-6. In zone S:5 there is an increase in mi
croscopic charcoal particles as well as pollen of grasses 
and heather. At the same time there is small decrease in 
pollen of hazel, oak and elm. This may be interpreted 
as a slight opening of broadleaved forest stands and an 
increase of open grazed surfaces.

In the following zone, S:6, this trend is broken, al
though indicators of grazing and crop cultivation can 
still be found. Zone S:7 represents a more obvious de
crease in tree pollen frequencies and also a local maxi
mum of cereal, weed and grass pollen. Zones S:6-7 
represent the earliest part of the Bronze Age, probably 
contemporary with period I. Zone S:8 corresponds to 
a longer time, matching periods II-IV and parts of V, 
and the environment inferred from the pollen analyses 
is mainly open areas with grasslands and high grazing 
pressure. Indicators of crop agriculture are fewer than 
in the previous zone S:7, but there are discontinuous 
presences of cereal pollen grains in the zone.

The most striking characteristics in zone S:8 are 
the high frequencies in pollen of grasses, ribwort plan
tain, sorrel and other indicators of grazing. The high 
amounts of algae (Pediastrum) during the zone may 
be related to a high grazing pressure around the lake 
with increasing influx of nutrients into the basin. The
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following zone S:9, which corresponds to about a hun
dred years during periods V-VI, shows further increase 
in pollen types representing grazed land and decrease 
of tree pollen. Also, continuous but low representa
tion of cereal pollen can be found in this period. It was 
not possible to obtain material for radiocarbon dat
ing in the uppermost part of the analysed sequence, 
but the appearances of the frequency curves show no 
sign of discontinuous sedimentation in zones S:9-10. 
It is therefore likely that zone S:10, via the time-depth 
regression line, can be related to an interval of a few 
centuries during the transition between the Late Bronze 
Age and the Early Pre-Roman Iron Age. In this period 
a marked increase in cereal pollen and other indicators 
of arable land can be seen. At the same time the grass 
pollen frequency is decreasing as well as the curves of 
broadleaved trees and microscopic charcoal, which re
flect an expansion of crop cultivation and at the same 
time the decreasing importance of grazing in the area. 
The very high values of algae in the sediments may be 
correlated to leakage of nutrients due to manured helds 
close to the lake. The uppermost zone, S: 11, represents 
the surface layer with roots and rootlets of the present 
vegetation, intermixed with humihed rests of former 
gyttja from the lake stage preceding the draining of the 
basin. Although the pollen spectrum in zone S: 11 is 
characterised by modern vegetation, it is hard to inter
pret since it also includes the compacted and reworked 
remains from a very long time period.

In sum, the pollen data from Sjögungan indicate a 
gradual opening up of the landscape during the Bronze 
Age. It is transformed from an open forest with grass
lands and some cultivation to a landscape where grass
lands are prominent. Cultivation is seen more sporadi
cally and may have been a minor component of the 
landscape, at least as regards surface area used.

An Early Bronze Age landscape at Häljarp
An interesting comparison can be made with a set of lo
cal pollen spectra from the Early Bronze Age at Häljarp 
(SU2, Cademar Nilsson & Ericson Lagerås 1999a). 
The site, which during the Bronze Age was situated 
less than 100 metres from the sea shore, contained nu
merous graves from various periods.

Soil samples from several constructions were pol
len-analysed but only three constructions contained 
old pollen to a larger extent: A circular ditch that sur
rounded a former burial mound and a skeleton grave, 
both from Late Neolithic/Early Bronze Age, and a 
skeleton grave from the Early Iron Age (Cademar Nils
son & Ericson Lagerås 1999a).

Out of 18 samples from the ditch (A12266) five held 
high pollen concentrations where 500 or more pollen

were counted (Figure 36). In the Late Neolithic/Early 
Bronze Age grave (A12850) nine samples were ana
lysed, but since the pollen concentration was lower the 
pollen grains counted in each sample were only 50-350 
(Figure 37). The five samples analysed from the Early 
Iron Age grave showed rather good pollen concentra
tions, and 200-500 grains per sample were counted 
(Figure 38).

The pollen compositions from these constructions 
are similar to each other. It can be assumed that some 
pollen types are overrepresented due to better preser
vation, e.g. Tiliä (lime), Asteraceae Liguliflorae (e.g. 
wormwood) and Caryopbyllaceae (pimpernel plants) 
and some fragile pollen types are likely underrepresent
ed or missing. Nevertheless it is possible to reconstruct 
the local vegetation. The high values for Alnus (alder) 
reflect the vegetation along the sea shore which also in
cluded sedges (Cyperaceae). On higher ground stands 
of oak, elm and lime could be found. Hazel grew on 
moist soil. But the most remarkable aspect is the high 
amounts of pollen of grasses and herbs, including the 
classic pollen indicator of grazed land - ribwort plan
tain (Plantago lanceolata).

The high frequencies of herbs and grasses, together 
with low amounts of cereal pollen, lead to the assump
tion that land use in the coastal area - at least in the 
area close to the pollen site - was dominated by graz
ing. From the archaeological datings of the analysed 
constructions, this interpretation should be valid for 
Late Neolithic/Early Bronze Age as well as the Roman 
Iron Age.

Compared to Sjögungan, the analysis at Häljarp 
shows a stronger human impact on the landscape, 
and we may see the areas of human settlement as 
surrounded by rather large open land already in the 
Early Bronze Age. Probably, the largest surfaces were 
made up of open grasslands, with some smaller areas 
for cultivation. In between open areas, large wood
lands must still have existed in the early part of the 
period. During the course of the Bronze Age, these 
woodlands gradually diminished until an open land
scape was created.
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The inland areas
The chronology of the pollen stratigraphy from Dala- 
mossen is problematic. The lowermost zone, D:1 (Fig
ures 10 and 11), is apparently much older than the rest 
of the stratigraphy and can be placed in the Mesolithic. 
After a hiatus in the sequence zone D:2 follows. Un
fortunately it was not possible to find any organic ma
terial for radiocarbon dating in this part, but datings 
in the superimposing zone suggest that D:2 represents 
the final part of the Late Bronze Age. According to the 
pollen spectra in zone D:2, the vegetation surrounding 
the Glumslöv Hills during the Late Bronze Age could 
be characterised as semi-open grassland. There are no 
indicators of crop cultivation found in this zone.

The oxbow sediments at Knagemöged have a prob
lematic chronology, but the lower half of the diagram 
(cf. Chapter 4) can be placed in the Late Bronze Age/ 
Early Iron Age through correlation with other studies. 
This part of the diagram represents an open landscape 
with grasslands and arable fields.

The upper part of the diagram from the Kalkkällan 
site (zone K:3, Figures 20 and 21), can be related by 
pollen analytical correlation to the Bronze Age and the 
Pre-Roman Iron Age. A parallel study has been per
formed on the same stratigraphy at Kalkkällan (Gedda 
2001). This study was mainly aimed at land molluscs 
and formation of tufa, but other palaeoecological 
analyses were made too. Pollen analyses together with 
radiocarbon dating of macrofossils showed that the fen 
peat at Kalkkällan (zone K:3 in the analyses presented 
here) could be dated to the Late Bronze Age. The pollen 
spectra in zone K:3 suggest a surrounding landscape 
with grasslands and arable fields.

Summary and discussion of the pollen data
In the coastal areas, what we see is a continuation of 
land use and agriculture from the Late Neolithic into 
the earliest part of the Bronze Age; succeeded by an 
opening of the landscape and increasing importance 
of grazing during the first periods of the Bronze Age, 
which throughout the Bronze Age is followed by a

period of seemingly stable semi-open landscape. Pol
len indicating crop cultivation are present but rather 
scarce, and grazing must have been the most funda
mental part of the economy. In this area crop cultiva
tion does not increase in importance until the transi
tion to the Pre-Roman Iron Age.

As regards the inland areas, the pollen data are more 
fragmented and difficult to interpret. The conclusions 
that can be drawn from the pollen analyses performed 
at Dalamossen and Kalkkällan relate to the local veg
etation. On both localities, the wetland flora dominates 
the pollen spectra. However, the vegetation on dry land 
at the end of the Bronze Age can be described roughly. 
At Dalamossen in the Glumslöv Hills, the environment 
was characterised by semi-open grassland. In a tenta
tive reconstruction of the landscape it seems to be a 
mosaic of grazed fields mixed with stands of trees and 
bushes.

We have no conclusive landscape information from 
the period preceding the Late Bronze Age. An anal
ysis of the visibility of Bronze Age mounds in west
ern Scania (Ericson Lagerås 2005) suggests that they 
were visible over large areas, especially from the sea. 
This would of course presuppose that the landscape 
was quite open, but can not be evaluated against the 
present palaeobotanical data.

Further inland, along the Saxå river valley, the lo
cal environment surrounding Kalkkällan (about 4 
kilometres from the coast) was likely open grassland. 
The same can possibly be said for the areas around 
Knagemöged. But the openness may be restricted to the 
close vicinity of the small basins analysed, and to ad
jacent settlements. The land along the river may have 
been more intensively used (habitation, grazing, water
ing cattle etc.) than surrounding higher ground.

One of the main results from the Ystad Project 
concerning prehistoric landscape development was 
the very marked expansion of open areas at the transi
tion between the Early and Late Bronze Age (Berglund 
1991). An expansion in the coastal areas resulted in 
open to semi-open pasture grasslands with meadows
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and arable fields. The inland area, as in the previous 
period, was dominated by woodland pasture.

This seemingly rapid change in vegetation and 
land-use is absent in the sequence from Sjögungan. 
The most distinct change in vegetation development 
at Sjögungan takes place during the Early Bronze Age, 
perhaps as early as period I. At this time, the land
scape is opening up and changes from open forest to 
a landscape dominated by grasslands. However, the 
change is not as abrupt as in the diagrams from the 
Ystad area.

The opening of the landscape thus seems to begin 
somewhat earlier in western than in southern Scania. 
The difference is probably not due to poor dating of 
the sequence from Sjögungan since the chronology and 
the time-depth regression seem consistent. Nor may the 
pollen spectra be viewed as very local since the overall 
development of woodland vegetation can be correlated 
with other studies in southern Scandinavia. On the 
contrary, it is very likely that the change in land use 
during the Bronze Age in western Scania, as reflected in 
the analyses from Sjögungan, is different from south
ern Scania.

A similar development is seen in the diagram from 
Barsebäck (Digerfeldt 1975). Just above a 14C date to 
3090 BP, a marked increase in Artemisia, Rumex, Plan- 
tago lanceolata and grasses occurs, while tree pollen 
start to decrease. Cereal pollen are present but only 
sporadically. This would seem to indicate an opening 
up of the landscape around the middle of the Bronze 
Age, and the creation of grazing areas, i.e. a develop
ment similar to the one in Ystad.

In the terminology used by Berglund, Lagerås & 
Regnell (2002) we can say that western Scania during 
the Bronze Age is transformed into an “open mosaic 
landscape”. This change is part of a general trend on 
a large spatial scale. As we have seen, it takes place 
around 1000 BC in southern Scania and perhaps some
what earlier, but more gradually, in western Scania. In 
other regions, such as the south Swedish highlands, it

occurs considerably later, not until the Iron Age. Thus, 
the variations are great. It has been suggested that what 
occurs in this period is an increasing differentiation 
between regions with an open, agricultural landscape 
and “marginal”, forested regions (Berglund, Lagerås & 
Regnell 2002: Fig. 5e).

While broadly similar, the vegetation development 
in Denmark also shows interesting differences from 
Sweden. New investigations in western and north
western Jutland indicate a very early opening up of 
the forest in these areas. In Thy in north-west Jutland, 
a dramatic decline in forest pollen is seen already in 
the late Middle Neolithic, corresponding to the Sin
gle Grave culture. In the Bronze Age, the landscape 
would have been almost treeless, as is indicated by 
the use of peat for fuel and by the poor quality of 
building timbers in the houses investigated by the Thy 
Project (Andersen 1995, 1999; Earle et al. 1998). Ear
ly deforestation and creation of heath lands are also 
indicated in other parts of western Jutland (Odgaard 
1985, 1994).

In other parts of Denmark, the development is more 
similar to that in Sweden. In Djursland, in eastern Jut
land, a major change in the pollen spectrum occurs 
around 1000 BC, at the transition between the Early 
and the Late Bronze Age. Beech increases and there are 
major increases in grass, heather and herbs, indicat
ing an opening up of the landscape and the creation of 
grasslands.

A rather similar picture is also seen in southern 
Jutland (Aaby 1990). Around 2600 BC, there is an 
increase in open habitat species, but the area remains 
dominated by woodland, interspersed with arable fields 
and grasslands. Around the middle of the Bronze Age, 
a more dramatic woodland clearance occurs. Now, ex
tensive grasslands are created, and there is also clear 
evidence of cereal cultivation and of heath lands. Also, 
the composition of the forest changes, with a clear ex
pansion of beech. This heavily exploited landscape re
mains until the Iron Age.
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Bronze Age macrofossil data

Data on macrofossils from the Bronze Age are summa
rised in two tables. One table compiles all finds from 
each period and is arranged according to the different 
sites (Table 28). Another table summarises the finds 
from the different periods and also gives basic statistics 
on crops and weeds (Table 29).

Macrofossil data from the Early Bronze Age are 
limited to five sites, and one site, 3:7 Härslöv, holds 
by far the largest amount of finds (Figure 27). Out 
of 1145 cereal grains found from this period, 1130 
(98.7 %) come from this site. The grains from 3:7 
Härslöv were recovered from several postholes in a 
long-house but most of them were concentrated in a 
single posthole. Since an overwhelming majority of 
the cereal grains at this site were bread wheat (82 % 
of the total cereal grains or 91 % of the identified 
grains) the Early Bronze Age is in this respect heavily 
biased by a single find. Therefore, in the diagram that 
summarises crops and periods (Figure 32) the finds 
that are dated to the transition between Late Neo
lithic and Early Bronze Age are included among finds 
specified to the Early Bronze Age. Typological dat
ing of houses (site VVP4 Rya and SUU Kvärlöv) and 
burial constructions (SU2 Häljarp) places them in this 
transition period.

In contrast to cereals, the weed seeds from the Early 
Bronze Age are very few. This is probably due to the 
special character of the contexts analysed.

The Late Bronze Age finds stem from a larger 
number of sites, in all 13 different sites. In total, 232 
cereals and 241 weed seeds have been recovered, of 
which 129 of the cereals could be determined to spe
cies. Although rather small, this sample may be more 
representative than that from the Early Bronze Age, 
since it comes from a larger number of sites and is 
more evenly distributed between them. Interestingly, 
the number of weed seeds is significantly larger than in 
the preceding period.

Although finds from the Early Bronze Age in this project 
are relatively scarce, they represent a significant contri
bution to the knowledge of farming during the period, 
since previous information from the Early Bronze Age 
is rare. Hjelmqvist (1979) reports altogether 49 cereal 
imprints in Early Bronze Age pottery, which at the time 
were all the available finds. A later review by Gustafs
son (1998) shows that the finds have now increased 
in number, but still the Early Bronze Age evidence is 
meagre compared to the Late Bronze Age. His analy
sis is based on carbonised material from six Early and 
nine Late Bronze Age settlement sites from central and 
southern Sweden.

Information from Denmark and especially western 
Denmark is much more abundant and may be used as 
comparison. This has recently been reviewed by Rob
inson (1993, 2000, 2003).

Bronze Age crops
In this project, the Bronze Age crops are clearly dif
ferent when compared to Early and Middle Neolithic 
ones. Unfortunately, the crops during the later parts of 
the Neolithic are almost unknown, as noted above.

The most striking difference is that barley now be
comes the most common crop while wheat becomes 
less important. Also, the hulled wheats, einkorn and 
emmer, decrease sharply and spelt is present only on 
rare occasions (Figure 32, tables 28 and 29). Naked 
wheat is present throughout in more or less stable pro
portions. In the Early Bronze Age, naked and hulled 
barley occur in more or less equal proportions, but lat
er the naked variety almost disappears. From the Late 
Bronze Age onwards, hulled barley is the predominant 
cereal, and this situation continues up into the medi
eval period.

Also, a number of new crops are introduced. A 
somewhat uncertain find of oat was made in a house 
at Rya, dated to the transition between Late Neolithic 
and Early Bronze Age. Oat is also found at the Late 
Bronze Age settlement at 3:4 Glumslöv. Rye and millet
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Table 27. Presence of weeds in the different periods, in the present 
investigation and in earlier investigations in Sweden. XX: Dominant; X: 
Present; 0: Found at other Mesolithic or Neolithic sites (Regnell 1998).

Period Weeds on nutrient rich soil Weeds on grasslands
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Weeds on grasslands Weeds with various (indifferentj environmental demands
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Table 28. Macrofossil plant remains from the Bronze Age.

Macro fossils
Bronze Age finds

Ce
re

al
ia

 in
de

t.

Tr
iti

cu
m

 a
es

tiv
oc

om
pa

ct
um

Tr
iti

cu
m

 d
ic

oc
cu

m
/T

. s
pe

lta

Tr
iti

cu
m

 s
pe

lta

Tr
iti

cu
m

 sp
.

H
or

de
um

 v
ul

ga
re

 co
ll.

H
or

de
um

 v
ul

ga
re

 v
ar

. v
ul

ga
re

H
or

de
um

 v
ul

ga
re

 v
ar

. n
ud

um

Av
en

a 
sa

tiv
a

Li
nu

m
 u

ss
ita

tis
im

um

P
an

ic
um

 m
ille

ac
eu

m

S
ec

al
e 

ce
re

al
e

C
or

yi
us

 a
ve

lla
na

 (nu
m

be
r o

f S
he

llf
ra

gm
en

ts)

A
in

us
 sp

.

A
rrh

en
at

he
ru

m
 e

la
tiu

s s
sp

. b
ul

bo
su

s (
tu

be
rs

)

R
ub

us
 id

ae
us

B
ro

m
us

 s
ec

al
in

us

Site Construction type Period

WP4 Rya House Trans. LN/EBA 17 6 22 14 16 1 76

SU2 Häljarps Mölla Graves Trans. LN/EBA 4 2

SU 11 Kvärlöv House Trans. LN/EBA 105 88 31 17 28 44 14 27

3:3 Glumslöv Cooking pit, fire places EBA 1

3:7 Härslöv House EBA 128 923 50 6 23 1 1

SU2 Häljarps Mölla Graves Per. Il-lll

SU13 Annelöv Burial mound EBA

SU14 Annelöv House EBA 5 2 2 3 1 1

WP6 övra Glumslöv House Per. Il-V 2 1 1 1 1

WP6 övra Glumslöv House Per. Ill-V 1 1

3:3 Glumslöv Cooking pits, fire places MBA

Oxhögarna House MBA 14 1 1 1

SU12 Kvärlöv House M-LBA 2 1

SU14 Annelöv Houses M-LBA 6 1 1

2:5 Rya Various LBA 2 1

WP4 Rya House LBA 1

WP6 Övra Glumslöv Pit LBA 7 1 4 1

3:3 Glumslöv Various LBA 18 3 2 6 4 2 1 4

3:4 Glumslöv Houses, pit & culture layer LBA 41 9 4 25 28 5 2 2 2 1

3:6 Härslöv Well LBA 1

3:7 Härslöv House & pit LBA 9 3 2 4

Oxhögarna Houses LBA 10 1 3

SU9 Saxtorp Peat with culture remains LBA 6 19

SU13 Annelöv Various LBA 3 1 2 1

SU14 Annelöv Culture layer LBA 1

SU18 Krångeltofta Fireplace LBA 9 1 3 8 2 1

SU23 Södervidinge House LBA 2 1

3:4 Glumslöv Various BA 20 6 8 7 1 2 1 1

SU2 Häljarps Mölla Grave BA 2

SU14 Annelöv Culture layer & cooking pit BA 4 1
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Table 28. Macrofossil plant remains from the Bronze Age.
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Site Construction type Period

WP4 Rya House Trans. LN/EBA 1 2 2

SU2 Häljarps Mölla Graves Trans. LN/EBA 1

SU 11 Kvärlöv House Trans. LN/EBA 1 3 4 1 3

3:3 Glumslöv Cooking pit, fire places EBA

3:7 Härslöv House EBA 1

SU2 Häljarps Mölla Graves Per. Il-lll

SU13 Annelöv Burial mound EBA 1

SU14 Annelöv House EBA

WP6 övra Glumslöv House Per. Il-V

WP6 övra Glumslöv House Per. Ill-V

3:3 Glumslöv Cooking pits, fire places MBA

Oxhögarna House MBA 7 2 102 223 2 2

SU12 Kvärlöv House M-LBA 2
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2:5 Rya Various LBA 47 1 1

WP4 Rya House LBA

VVP6 övra Glumslöv Pit LBA

3:3 Glumslöv Various LBA

3:4 Glumslöv Houses, pit & culture layer LBA 6 13 4 3 2 9 1

3:6 Härslöv Well LBA

3:7 Härslöv House & pit LBA

Oxhögarna Houses LBA

SU9 Saxtorp Peat with culture remains LBA 96 7 42 3 2 25

SU13 Annelöv Various LBA 1

SU14 Annelöv Culture layer LBA

SU18 Krångeltofta Fireplace LBA 24 2 38

SU23 Södervidinge House LBA

3:4 Glumslöv Various BA 3

SU2 Häljarps Mölla Grave BA

SU14 Annelöv Culture layer & cooking pit BA 1 1
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Site Construction type Period
WP4 Rya House Trans. LN/EBA 10 4 3

SU2 Häljarps Mölla Graves Trans. LN/EBA

SU 11 Kvärlöv House Trans. LN/EBA 1 3

3:3 Glumslöv Cooking pit, fire places EBA

3:7 Härslöv House EBA 2 4 1

SU2 Häljarps Mölla Graves Per. Il-lll

SU13 Annelöv Burial mound EBA 1

SU14 Annelöv House EBA 10 2 1 1

WP6 övra Glumslöv House Per. Il-V

WP6 övra Glumslöv House Per. I ll-V

3:3 Glumslöv Cooking pits, fire places MBA

Oxhögarna House MBA 138 39 22 12 1 3 3 1

SU12 Kvärlöv House M-LBA

SU14 Annelöv Houses M-LBA 8 1 2 3

2:5 Rya Various LBA 1

VVP4 Rya House LBA 1

WP6 övra Glumslöv Pit LBA

3:3 Glumslöv Various LBA

3:4 Glumslöv Houses, pit & culture layer LBA 1 35 4 14 2 2 5

3:6 Härslöv Well LBA

3:7 Härslöv House & pit LBA

Oxhögarna Houses LBA 1

SU9 Saxtorp Peat with culture remains LBA 46 29 1 9

SU13 Annelöv Various LBA

SU14 Annelöv Culture layer LBA

SU18 Krångeltofta Fireplace LBA 11 1 2 7 3

SU23 Södervidinge House LBA

3:4 Glumslöv Various BA 2 2

SU2 Häljarps Mölla Grave BA

SU14 Annelöv Culture layer & cooking pit BA
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are introduced during the Late Bronze Age, although in 
small quantities. These three cereals are never present 
in more than very small amounts throughout prehis
tory. Unlike in other studies, flax and gold of pleasure 
have not been found in Bronze Age contexts in western 
Scania.

Macro fossils from the Ystad and Malmö areas 
in southern Scania have been treated by Engelmark 
(1992) and Hjelmqvist (1992). In this region, barley 
dominates from the Bronze Age on, while wheats de
cline. In the Bronze Age, it is primarily naked barley 
that is of importance. Hulled barley occurs from the 
Neolithic, and rises steadily during the Bronze Age to 
achieve domination in the Early Iron Age (Engelmark 
1992: Fig. 2).

Hulled barley is considered by Engelmark to be 
more nutrient-demanding than other species, and he 
suggests that the cultivation of this crop on a large scale 
indicates the practice of manuring. The higher nutrient 
demand of hulled barley has been strongly disputed by 
Göransson (1997:446), however, on the basis of ex
periments at Svalöv in Scania.

Also, a number of new cultivated plants seem to 
be introduced in the Bronze Age. These include millet, 
oats and gold of pleasure. All this suggests to Engel
mark that the agricultural practices were radically 
changed during the Bronze Age.

In his review of Bronze Age cereals, Gustafsson 
(1998) concludes that hulled barley shows a marked 
increase in the middle of the Bronze Age. In the Early 
Bronze Age, cultivation of emmer wheat, followed by 
naked barley, predominates. The proportions are drasti
cally changed in the Late Bronze Age. Now, hulled bar
ley dominates clearly, and oats, naked wheat rye brome 
and gold of pleasure increase somewhat. Cultivation of 
millet, gold of pleasure and probably oats is introduced 
in the Early Bronze Age, and rye brome is cultivated 
since the Neolithic. Gold of pleasure (Camelina sativa) 
occurs in many finds from the period. In historic peri
ods it has been widely cultivated as an oil plant because

of its oil-rich seeds. A new crop during the Late Bronze 
Age is flax, according to Gustafsson.

Compared to the earlier investigations, we can say 
that the general trend is seen also in western Scania. 
In this study, the total proportion of barley is higher 
during the later part of the Bronze Age than before, 
both when total number of cereal grains and when the 
number of sites are considered. Looking at only hulled 
barley, it is present at fewer sites from the Late than 
from the Early Bronze Age, but it now occurs in higher 
numbers at each site. It therefore constitutes a higher 
proportion of total cereal finds. Naked barley, on the 
other hand, decreases both in terms of proportion of 
sites and proportion of finds.

In other words, hulled barley is only present on 
some sites, but on those sites it occurs in rather large 
numbers. A similar situation has been noted in Den
mark by Robinson (2003). It can be suggested that this 
reflects a differentiation between settlements, some us
ing more demanding species than others. Perhaps this 
could be related to economic differentiation in society, 
such as differing access to labour, high-quality land or 
large cattle herds. It could be interesting to compare 
the macrofossil data with other lines of evidence to see 
whether sites with hulled barley are also different in 
other respects, such as site or house size, location, bone 
assemblages, or quality of artefacts.

Another similarity between this and Gustafsson’s 
study is that the relative importance of the hulled 
wheats decreases throughout the Bronze Age.

The Danish data give a picture which is partly dif
ferent from the Swedish one (Robinson 2003). The 
general opening up of the landscape seems to occur 
at somewhat different time periods in different Danish 
regions, from the late Middle Neolithic in north-west
ern Jutland to the Middle Bronze Age in Djursland and 
Schleswig (Aaby 1985, Andersen 1995). The present 
study seems to reinforce this picture of somewhat dif
fering paces in what are essentially very similar devel
opments over a large Scandinavian region.
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In Denmark, the crop plant assemblages are remarka
bly stable all through the period from the Single Grave 
culture to the Late Bronze Age. Crops are dominated 
by naked barley and emmer, while other minor crops 
come and go. These include einkorn, bread wheat, spelt, 
millet, flax, oats and gold of pleasure. Hulled barley, so 
prominent in the Swedish finds, does increase through 
the Bronze Age but does not become a main crop until 
later. As in western Scania, however, it is prominent on 
a small number of sites. Robinson suggests cultural ex
planations based on geography behind this difference, 
since most of his finds are from the western parts of 
Denmark. To this we can add that most of the sites 
studied by Gustafsson are not in Scania but further 
north, in Östergötland and eastern central Sweden. 
Unfortunately, the question of regional differences has 
not been studied by Gustafsson.

Implications of the weed finds
A number of authors (Engelmark 1992; Gustafson 
1998) have emphasised a change in agricultural prac
tices between the Early and Late Bronze Ages. This 
change was represented by the increasing importance 
of hulled barley and nitrophilous weeds, especially 
goosefoot (Chenopodium album). The change in crop 
and weed composition between Early and Late Bronze 
Age is suggested to imply the establishment of stable 
cultivation with manuring. This interpretation has 
later been questioned (Lagerås & Regnell 1999; Rob
inson 2003).

One basic problem with these studies was the al
most complete lack of weed finds from the periods pre
ceding the Late Bronze Age (Engelmark 1992: Table 1). 
Thus, even if nitrophilous weeds are well represented 
in Late Bronze Age assemblages, it is not possible to 
draw the conclusion that this is an increase from earlier 
periods. In fact, it should not be possible to draw any 
conclusion whatsoever.

In this respect, the material from western Scania 
presented in this study represents a significant addition,

as we have seen above. The concentration of weeds per 
litre soil, as well as cereals, is low in the Bronze Age but 
also during the early part of the Neolithic (Figure 30). 
It is only from the Early Iron Age that the concentra
tion of macrofossils rises dramatically.

It is obvious that the weeds from the Early Bronze 
Age belong to a restricted range of species, mostly 
grassland species (Tables 27, 29). However, since the 
number of weeds from this period is so small, it is hard 
to draw conclusions from this.

In the Late Bronze Age, the number of weeds is 
higher, and it is more meaningful to discuss the com
position of the flora. Now, grassland species occur at 
about the same proportions as species that thrive on 
nutrient rich soil. In the Early Iron Age, the proportion 
of nitrophilous weeds is even higher (Figure 33-35).

It must be remembered that weed species represen
tation also is dependent on harvesting techniques, an 
aspect that has been discussed by many authors (e.g. 
Hillman 1981; Behre 1983). To avoid this problem, 
we can discuss the relation of grassland species to the 
amount of cereal grains, which should be independent 
of harvesting manners. Other important aspects are to 
what extent hay was transported to the dwellings, and 
whether cattle were stabled in the houses. Both prac
tices would of course have an influence on the pres
ence of plant remains emanating from grazed fields or 
meadows.

Lagerås & Regnell (1999) have argued against the 
collection of hay fodder during the Bronze Age, mainly 
because of the lack of suitable tools. It is not until the 
Roman Iron Age that we can identify probable scythes. 
Harvesting of hay using bronze or flint sickles seems 
highly inefficient, and if winter fodder was gathered, it 
would more likely have been leaf fodder.

In this context, we can note that the gradual de
forestation eventually would have made leaf fodder 
gathering more and more impractical, while gathering 
of hay became a more and more attractive alternative. 
At which time this situation would be apparent is de-
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pendent on a number of factors which probably vary 
from region to region. In areas such as Thy, it would 
seem that leaf fodder may have been scarce in the 
Bronze Age, possibly even earlier. In more northerly 
areas like Småland, scarcity of leaf fodder may per
haps never have been the case, at least not during pre
historic time. All the same, macrofossils from house 
floors could possibly contribute to these questions, 
and we will return to them later in this chapter.

As noted in the previous section, nitrophilous weeds 
are well represented also in the material from the Early 
and Middle Neolithic. In fact, the proportion of nutri
ent-demanding weeds in the earlier Neolithic was just 
as high as in the Iron Age (Figure 34, Table 28). Thus, 
it is not possible to see a general trend in the propor
tions of nitrophilous versus grassland weeds. Contrary 
to earlier statements, there is nothing in the composi
tion of crop weeds that would indicate the introduction 
of manuring in the Bronze Age. If nitrophilous weeds 
are taken as indicating the practice of fertilising fields, 
we must draw the conclusion that this was done al
ready from the introduction of agriculture in the Early 
Neolithic.

Compared to the Neolithic period there is just one 
weed species associated with nutrient rich soil that 
is added, namely common poppy (Papaver rhoeas). 
Two other types of weeds, vetch (Vicia sp.) and red 
campion (Silene dioica) that have indifferent environ
mental demands are newcomers in the dataset. Thus, 
the relative innovativeness that can be linked to the 
Bronze Age cultivation in this study is, in contrast to 
both previous and succeeding periods, of very low sig
nificance.

The question of stable or shifting cultivation has 
been commented above regarding the Neolithic, and 
it was concluded that finds of probable crop weeds 
from this period are dominated by annual species. This 
would rather point in the direction of permanent or 
short fallow cultivation than the short-term, long fal
low system so often envisaged for the Neolithic.

The same conclusion can be drawn for the Bronze Age. 
Again, crop weed assemblages are dominated by an
nual species (Table 27), even if the range of species 
is somewhat narrower. Most likely, the cultivation of 
cereals during the Bronze Age was based on the use 
of permanent fields, probably also manured using ani
mal dung or other improvement techniques. Howev
er, the evidence does not support the view that these 
were new techniques, part of a package of innovations 
introduced at this time. This is not to deny that they 
may have been employed more extensively or system
atically during the Bronze Age than before, but it seems 
likely that even the earliest farmers mastered a number 
of agricultural techniques that could be employed in 
various contexts.

As mentioned above, the Bronze Age finds include 
some crops that did not occur earlier: oats during 
the Early Bronze Age, rye and millet during the Late 
Bronze Age. Since these crops are only present in low 
numbers and at few sites they can hardly have played 
any important role.

Macrofossils from Oxhögarna and Glumslöv
Pollen data from the site SU2 Häljarp were discussed 
above. They suggest grazing in the area, and are com
plemented by macrofossils from Oxhögarna, about 2 
km further west (Table 28). The macrofossil informa
tion is a few centuries younger than the pollen spec
tra, however. A number of species from the Middle 
Bronze Age indicate not only open land in general but 
specifically grazed areas. Within the large amounts of 
grass seeds the species sheep’s fescue (Festuca ovina) 
and the somewhat uncertainly identified cock’s foot 
(cf. Dactylis glomerata) were found. These grasses, 
together with other plants belonging to grazed fields, 
such as sorrel (Rumex acetosa), sheep’s sorrel (Rumex 
acetosella) and knotted pearlwort (Sagina nodosa), 
show that mature grazing land existed around the 
site, which is located near the coast to the south of 
Landskrona.
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Table 29. Plant macrofossils from the Bronze Age with calculated frequencies for cereal types.
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Sum finds transition LN/EBA 88,01. 126 88 37 17 28 66 28 43 1 76 2 1 3 4 4 2
Cereals % total n=434 29,0 20,3 8,5 3,9 6,5 15,2 6,5 9,9 0,1

of determined n=308 28,6 12,0 5,5 9,1 21,4 9,1 14,0 0,1

Weeds = 35 kone. 0.4/I 4 4 2
Nitrofilous = 8 kone. 0,1/1 4 2
Grasslands = 20 kone. 0,2/1

Sum finds EBA 24,31. 133 925 2 54 7 24 1 1 1

Cereals % total n=1145 11,6 80,8 0,1 4,7 0,6 2,1

of determined n=1012 91,4 0,2 5,3 0,7 2,4

Exkl. 3:7 Härslöv 19,71. 5 2 2 4 1 1

Cereals % total n=15 33,3 13,3 13,3 26,7 6,7 6,7

of determined n=10 20,0 20,0 40,0 10,0

Weeds = 18 kone. 0,7/l 1 1

Nitrofilous = 2 kone. 0,1/1 1

Grasslands = 15 kone. 0,6/1

Sum finds Trans. LN/EB+EBA 112,3 259 1013 39 17 28 120 35 67 1 77 2 1 1 3 5 4 2
Cereals % total n=1579 16,4 64,2 2,5 1,1 1,8 7,6 2,2 4,2 0,1

of determined n=1320 76,7 3,0 1,3 2,1 9,1 2,7 5,1 0,1

Exkl. 3:7 Härslöv 107,71. 131 90 39 17 28 70 29 44 1

Cereals % total n=449 29,2 20,0 8,7 3,8 6,3 15,6 6,5 9,8 0,1

of determined n=318 28,3 12,3 5,3 8,8 22,0 9,1 13,8 0,3

Weeds = 16 kone. 0,1/1

Nitrofilous = 1 kone. 0,01/1

Grasslands = 15 kone. 0,1/1

Sum finds LBA 169,61. 103 19 8 44 41 9 2 3 3 15 19 1 2 102 67 42 3 24 4

Cereals % total n=232 44,4 8,2 3,5 19,0 17,7 3,9 0,9 1,3 1,3

of determined n=129 14,7 6,2 34,1 31,8 7,0 1,6 2,3 2,3

Weeds = 241 kone. 1,4/l 2 67 24 4

Nitrofilous = 95 kone. 0,6/l 67 4

Grasslands = 76 kone. 0,5/l
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Table 29. Plant macrofossils from the Bronze Age with calculated frequencies for cereal types.
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Sum finds transition LN/EBA 88,01. 1 3 1 10 7 3

Cereals % total n=434

of determined n=308

Weeds = 35 kone. 0,4/l 1 3 1 10 7 3

Nitrofilous = 8 kone. 0,1/1 1 1

Grasslands = 20 kone. 0,2/1 10 7 3

Sum finds EBA 24,31. 1 2 15 2 1 1 1

Cereals % total n=1145

of determined n=1012

Exkl. 3:7 Härslöv 19,71. 1 11 2 1 1

Cereals % total n=15

of determined n=10

Weeds = 18 kone. 0,7/1 1 11 2 1 1

Nitrofilous = 2 kone. 0,1/1 1

Grasslands =15 kone. 0,6/1 1 11 2 1

Sum finds Trans. LN/EB+EBA 112,3 1 3 1 3 25 9 4 1 1

Cereals % total n=1579

of determined n=1320

Exkl. 3:7 Härslöv 107,71. 1 11 2 1 1

Cereals % total n=449

of determined n=318

Weeds = 16 kone. 0,1/1 1 11 2 1 1

Nitrofilous = 1 kone. 0,01/1
1

Grasslands =15 kone. 0,1/1 1 11 2 1

Sum finds LBA 169,61. 5 1 3 41 25 9 1 13 37 6 14 46 29 2 9 8 1 1 9

Cereals % total n=232

of determined n=129

Weeds = 241 kone. 1,4/l 1 3 41 9 1 13 37 6 14 2 9 8

Nitrofilous = 95 kone. 0,6/l 1 13 2 8

Grasslands = 76 kone. 0,5/1 9 1 37 6 14 9
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Table 30. Finds of carbonised cereal grains and weed seeds in house constructions 
from the Bronze and Iron Ages. Constructions in bold text are discussed in the text.

Site, House No. Period No.cereal
grains

Cone, cereal 
grains x/litre soil

No. weed 
seeds

Cone, weed 
seeds x/litre soil

1A7 Ättekulla, House 1 PRIA 0 0,0 16 0,3

3:6 Härslöv, House 5 PRIA 29 2,8 6 0,6

3:7 Härslöv, House 3 PRIA 17 0,9 5 0,3

3:7 Härslöv, House 6 PRIA 50 6,5 37 4,8

SU11 Kvärlöv, House 21 PRIA 0 0,0 0 0,0

SU12 Kvärlöv, House 4 Late PRIA/Early RIA 14 0,9 0 0,0

6WP övra Glumslöv, House 4 RIA 8 1,3 6 1,0

SU8 Saxtorp, House A RIA 13 0,7 4 0,2

SU8 Saxtorp, House 1 RIA 24 3,2 1 0,1

SU8 Saxtorp, House 3 RIA 19 2,2 4 0,5

SU8 Saxtorp, House 9 RIA 10 1,2 5 0,6

SU11 Kvärlöv, House 5 RIA 1 0,2 0 0,0

SU11 Kvärlöv, House 9 RIA 3 0,7 2 0,5

SU11 Kvärlöv, House 16 RIA 7 1,1 0 0.0

SU11 Kvärlöv, House 20 RIA 1 0,3 0 0,0

SU13 Annelöv, House 6 RIA 0 0,0 0 0,0

SU14 Annelöv, House 1 RIA 14 1,0 8 0,6

SU14 Annelöv, House 10 RIA 803 40,3 183 9,2

SU8 Saxtorp, House 4 Late RIA/MP 4 0,2 3 0,2

SU8 Saxtorp, House 6 Late RIA/MP 51 7,0 6 0,8

SU8 Saxtorp, House 10 Late RIA/MP 8 1,0 2 0,2

SU8 Saxtorp, House 12 Late RIA/MP 12 1,6 0 0,0

SU11 Kvärlöv, House 17 Late RIA/MP 4 1,1 0 0,0

SU19 Dagstorp, House 17 Late RIA/MP 23 2,9 9 1,1

SU19 Dagstorp, House 19 Late RIA/MP 28 4,9 18 3,2

SU19 Dagstorp, House 19 Late RIA/MP 308 57,6 64 12,0

SU20 Dagstorp, House 1 Late RIA/MP 23 4,8 3 0,6

SU20 Dagstorp, House 5 Late RIA/MP 3 0,5 2 0,3

3:6 Härslöv, House 2 MP/VenT 8 1,2 2 0,3

SU21 Dagstorp, House 9 MP/VenT 4 0,7 1 0,2

3:7 Härslöv, House 9 VenT 14 1,0 4 0,3

4WP Rya, House 4 VenT 10 1,1 2 0,2

4WP Rya, House 4 VenT 5 0,6 2 0,2

SU14 Annelöv, House 14 VenT 5 0,9 0 0,0

SU21 Dagstorp, House 2 VenT 927 44,5 222 10,6

SU21 Dagstorp, House 4 VenT 3166 96,1 829 25,2

3:7 Härslöv, House 8 VenTA/ikA 40 3,6 3 0,3

4:4 Säby, House 5 Late VikA/Early Med 16 5,9 7 2,6

4:4 Säby, House 6 Late VikA/Early Med 70 20,6 29 8,5

SU3 Häljarp, House 1 Late VikA/Early Med 129 10,8 12 1,0

SU3 Häljarp, House 4 Late VikA/Early Med 39 3,1 6 0,5

SU22 Särslöv, House 6 Late VikA/Early Med 27 3,0 4 0,5

SU11 Kvärlöv, House 15 Trans. LN/EBA 354 32,6 16 1,5

3:7 Härslöv, House 9 EBA 1130 246 10 2,2
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Table 30. Finds of carbonised cereal grains and weed seeds in house constructions 
from the Bronze and Iron Ages. Constructions in bold text are discussed in the text.

Site, House No. Period No.cereal 
grains

Cone, cereal 
grains x/litre soil

No. weed 
seeds

Cone, weed 
seeds x/litre soil

SU14 Annelöv; House 4 EBA 14 2,5 14 2,5

Oxhögarna, House 1 Trans. EBA/LBA 8 1,0 560 70

SU12 Kvärlöv, House 2 Middle-Late BA 3 0,3 2 0,2

SU14 Annelöv; House 3 Middle-Late BA 5 0,3 13 0,8

3:3 Glumslöv, House 3 LBA 6 0,6 0 0

3:3 Glumslöv, House 5 LBA 1 0,1 0 0

3:4 Hilleshög, House 1 LBA 7 0,7 1 0,1

3:4 Hilleshög, House 2 LBA 102 3,7 90 3,3

3:4 Hilleshög, House 3 LBA 7 0,8 11 1,2

Oxhögarna, House 2 LBA 7 0,9 0 0

Oxhögarna, House 3 LBA 4 0,7 1 0,2

3:3 Glumslöv, House 4 Trans. LBA/EIA 9 0,5 1 0,06

SU21 Dagstorp, House 53 Neolithic 23 1,5 2 0,1

4WP Rya, House 1 LN 2 0,2 4 0,4

SU17 Dagstorp, House 1 LN 1 0,04 0 0

SU21 Dagstorp, House 70 MNB 0 0 1 0,1

SU21 Dagstorp, House 55 MNA(?) 1 0,07 1 0,07

SU21 Dagstorp, House 71 MNA 0 0 0 0

SU21 Dagstorp, House 72 MNA 6 0,2 1 0,04

SU21 Dagstorp, House 50 MNAI 1 0,09 1 0,09

SU21 Dagstorp, House 51 MNAI 3 0,1 1 0,04

SU21 Dagstorp, House 52 MNAI 0 0 0 0

4WP Rya, House 7 EN-MNA 6 1,0 0 0

SU21 Dagstorp, House 56 EN-MNA 1 0,07 0 0

SU8 Saxtorp, House 17 Trans EN/MN 26 0,9 4 0,1

4WP Rya, House 7 EN 5 0,5 5 0,5

SU21 Dagstorp, House 54 ENI 7 1,2 1 0,2

SU21 Dagstorp, House 57/58 ENI 6 0,2 1 0,04
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Grazing indicators are also common at 3:4 Glumslöv, a 
site dated to the Late Bronze Age (Table 28). This set
tlement was situated at about 2 km from the sea and 
central at the Glumslöv Hills, a few km to the north of 
Landskrona (Aspeborg 1998). It becomes likely that 
an area along the Öresund coast during the Bronze 
Age was open landscape, made up of continuous graz
ing fields. In the inland, the open areas may have been 
more restricted, mainly to the denser settlement areas 
along the valleys.

Macrofossils and house functions

The basic settlement unit in southern Scandinavia from 
the Neolithic onwards seems to be the long-house, in 
various manifestations. As noted above, long-house 
construction changes during the Early Bronze Age, 
from a two-aisled to a three-aisled structure. Some 
authors have argued that this change is related to the 
keeping of livestock in stables in part of the long-hous
es, and to the practice of manuring fields (e.g. Ethel- 
berg 2000). Other authors have questioned the exist
ence of stabling in Bronze Age houses, however, at least 
in Sweden (Björhem & Säfvestad 1993; Borna-Ahlkvist 
2002).

These arguments rely on the possibility of discern
ing functional distinctions between different parts 
of long-houses. Most of these arguments have been 
based on the architecture itself. In a number of cas
es, internal walls have been seen. Also, the spacing 
between pairs of roof-bearing posts seems to vary 
between sections of long-houses. In some cases, ani
mal stalls have been identified, mainly in the eastern 
sections of houses. So far, however, stalls have not 
been identified with certainty in Swedish Bronze Age 
houses. The placement of entrances and of hearths 
has also been used in the discussion (Ethelberg 2000; 
Artursson 2005a, 2005b). In other cases, however, 
there are no architectural indications of functional 
divisions (Larsson 1995; Borna-Ahlkvist 1998). In 
this context, it should be remembered that many of

these house plans are incomplete, and mainly consist 
of roof-bearing posts.

On the basis of architecture, it has been suggested 
that three-aisled long-houses were separated in two 
or three sections with different functions: living areas, 
stables and/or storage. The longest houses show a two- 
or three-part division, while shorter houses are limited 
to two parts. Normally, the western part is thought to 
have been the living area, while the eastern part housed 
animals.

Apart from long-houses, there are also other kinds 
of buildings known from the Bronze Age. These are 
variable and include small, rectangular buildings, huts 
and pit houses. They are often found adjacent to long- 
houses and are thought to have been used for some 
economic purpose such as storage. Others are found 
singly or in groups on what may be temporary hunting 
or fishing stations.

Since finds from houses are usually rather sparse, 
these hypotheses are difficult to evaluate against ar
chaeological material. Here, phosphate mapping and 
macrofossil analysis may contribute valuable data, as 
has been shown for some Danish Early Bronze Age 
houses from southern Jutland (Ethelberg 2000; Rob
inson 2000). Macrofossil analysis was also employed 
with good results in the Thy project and at Pryss- 
gården in Östergötland (Earle et al. 1998; Borna-Ahl
kvist 2002). In the Thy project, varying proportions of 
threshing debris in the houses indicated that some were 
used for processing the harvest, others only for storage. 
At Pryssgården, the distribution of macrofossils indi
cated kitchen/living areas in some Bronze Age houses.

Both methods were employed systematically at 
a number of house sites within the West Coast Line 
Project. From the Bronze Age, 14 house sites were sam
pled, taking samples from all roof-bearing posts (Ta
ble 30). Since the function of houses is connected to 
the interpretation of agricultural practices, these data 
will be discussed here. For presentations of the Bronze 
Age long-houses investigated by the West Coast Line 
project, see Artursson (2005a).
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In Table 30, macrofossils found in houses from all peri
ods are summarised. In all, 14 Bronze Age houses were 
analysed with representative sample amounts, but only 
three contained enough plant remains to allow discus
sion of different functions in, or within separate parts 
of, the buildings.

VKB 3:7 Härslöv
The earliest find is from house 10 at VKB 3:7 Härslöv 
in Glumslöv (Figure 39). It was not a long-house but 
consisted of a rectangular structure with nine postholes, 
three rows with three postholes in each (Strömberg & 
Thörn 2000:64-65). The house was rather small, about 
6 by 4 metres, and was likely rather weakly built. The 
postholes had a sooty fill, and the house may possibly 
have been burnt. No wall remains were found, but it 
is suggested the outer post lines formed the walls. No 
finds were excavated in or near the house. Carbonated 
cereal from the south-east corner posthole was dated to 
the Early Bronze Age.

A 1700 m2 area covering the house as well as the 
neighbouring houses and their surrounding was phos
phate-mapped in detail, in order to trace functional 
differentiations. The results have not been published 
as yet.

In total 1130 cereal grains were found in this struc
ture, but 925 or 82 % were found in a single posthole 
in the centre of the building (A9642, Figure 39). The 
weeds, on the other hand, were relatively few, indicat
ing that the cereals had been cleaned. This could imply 
that this small building was used for grain storage. The 
results from the macrofossil analysis thus support the 
functional interpretation that has been suggested, cf. 
above. The large majority of the cereals, about 90 %, 
consisted of wheat (Triticum aestivocompactum). Bar
ley, both naked and hulled, was also present, account
ing for about 10 %, but no emmer or einkorn.

Oxhögarna
At the Oxhögarna site, five houses dated to the Middle 
Bronze Age were excavated (Figure 40; Lindahl Jensen

1997; Cademar Nilsson 1999). Only one of these, 
House 1, provided substantial amounts of plant re
mains. The house was not very well preserved but was 
a rather small three-aisled long-house, approximately 

1 1 m long. In the eastern part there was a hearth/cook
ing pit. The hearth was 14C-dated to the Middle Bronze 
Age, c. 1000 BC. The house was phosphate-mapped, 
but the results have so far not been published. Finds 
were very few. Due to the absence of other structures 
in the surroundings, the excavator suggested that the 
building was not an ordinary dwelling (Cademar Nils
son 1999:16).

Only 8 cereal seeds were found, against 560 weed 
seeds. A striking majority of the seeds, 98 %, were 
found in a single posthole (A9403). The location of it 
is not clear from the published reports.

The remains are dominated by grass (Tables 28 and 
30 - the majority of the finds listed from Oxhögarna 
originate from House 1). About half of the grass seeds 
belonged to sheep’s fescue (Festuca ovina) and one 
fourth was identified with some uncertainty as cock’s 
foot (cf. Dactylis glomerata). The remaining part could 
not be determined to species. Apart from grasses, the 
remains included seeds from herbs typical of grass
land, such as sorrel (Rumex acetosa) and sheep’s sorrel 
(Rumex acetosella).

Hence, it can be suggested that this part of the 
house was used for storing hay. Alternatively, the grass
es could indicate that animals were kept in the house, 
and the grasses could be part of fodder brought in, or 
of manure. Unfortunately, the building was too poorly 
preserved to allow any discussion of byres or house 
sections.

3:4 Hilleshög
Finally, the Middle/Late Bronze Age House 2 from 
the 3:4 Hilleshög site should be mentioned (Aspeborg 
1998:28-29; Artursson 2005b:59). This was a sub
stantial E-W oriented long-house, 24x6 m large, prob
ably with rounded gables (Figure 41). The house can be 
divided into three sections. Four entrances were found,
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two on the north and two on the south side. There were 
indications of internal walls at the eastern entrances. In 
the middle section, the roof-bearing posts were more 
closely spaced, probably indicating a division of func
tions within the house. The house had probably burnt 
down, since there were abundant remains of burnt clay 
and coal fragments in the postholes. Charcoal from 
one of the postholes was dated to 3010±70 BP, i.e. the 
Middle Bronze Age. On typological grounds, it was 
assumed rather to date to the Late Bronze Age. The 
finds from the house were sparse and consisted of flint, 
burned clay and pottery of Bronze Age character.

The house and the immediate surroundings were 
phosphate-mapped in order to trace functional differ
entiation within the building. The results have not been 
published, unfortunately.

A little more than 100 cereal grains and 90 weed 
seeds were found in different postholes. The distribu
tion of the plant remains may imply that the north
eastern part of the house was used for cooking and/or 
storage. The cereal grains are more common in the 
postholes at the northern entrance and the weeds seem 
to be concentrated along the central part of the south
ern wall (Figure 39).

SU11 Kvärlöv
A further find, from House 15 at SU11 Kvärlöv, yield
ed several hundred cereal grains (Table 28). This find 
is not from the house itself, however, but from a possi
ble storage pit outside but close to the house (Ericson 
1999a). It was dated to the transition between the 
Late Neolithic and the Bronze Age. The find does not 
tell us anything about activities inside the house, but 
rather how the settlement was organised. The macro
fossils from the pit consisted mainly of cereals, with 
only very few weeds present. This is often regarded as 
typical of Neolithic and Early Bronze Age finds, and 
could be the result of either harvesting close to the 
ear or of thorough cleaning of the crops. The cereals 
were mainly wheat, but naked and hulled barley were 
also present.

Summary and discussion of macrofossils in 
houses

In sum, the macrofossil data do give some support 
to the hypotheses about functional differences both 
within and between Bronze Age houses. The present 
data agree rather well with the conclusions from stud
ies in Denmark or Östergötland referred above. The 
find from 3:7 Härslöv supports the view that small 
buildings were used as outhouses rather than dwell
ings, and it is also consistent with the results from the 
Thy project. Also, the find from Oxhögarna House 1 
may support the idea that hay was collected for fod
der by the Middle Bronze Age. At the same time, it 
must be said that at present the macrofossil evidence 
is too weak to be conclusive. Too few houses have so 
far been investigated systematically, and most of those 
that were analysed within the present project produced 
few macrofossils.

A further problem is what these data represent. 
Since macrofossils have been recovered from posthole 
fills and not from the actual house floors, it may be 
questioned how they came to end up in the postholes 
and how they relate to activities during the period the 
house was used. In principle, they might equally well 
be left from activities preceding the construction of the 
house, for instance outdoor threshing or roasting of ce
reals. On a multi-period site, it is also conceivable that 
seeds from early structures end up in postholes from a 
later one on the same spot.

During the actual use of a house, it is rather unlikely 
that material, be they seeds or other kinds of archaeo
logical finds, could enter a posthole, unless some repair 
or reconstruction is made. A more likely scenario is 
that the materials enter the posthole fills after aban
donment of a house, when posts are pulled up, burnt 
or left to decay.

The problem is that it is very difficult to separate 
these two scenarios, and to see whether seeds found 
in postholes actually originate from the house itself. 
Under such circumstances, the only possibility may be
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to analyse a larger number of houses, in the hope that 
this could reveal a systematic pattern in the spatial pat
terning of plants or in the relation between plant finds 
and house architecture.

In normal circumstances, a further requirement is 
that the plant remains get charred. This may occur in 
connection with food preparation, but in the case of 
house finds, it seems most often to occur when the house 
itself has burned down, intentionally or accidentally. 
This is the case in at least two of the three cases referred 
above, but also in the well studied examples from south
ern Denmark such as Brd. Gram (Robinson 2000). The 
connection with burning largely explains both the rarity 
of the finds and the common occurrence of grasses and 
other weeds among the burnt seeds. In this case, charred 
seeds would constitute part of the seeds present in the 
house at the time of burning, and therefore give us some 
indications of how the building was used.

Only a part of the seeds would be heated under the 
right (i.e. sufficiently anaerobic) conditions to become 
charred, however. Experiments have shown that burn
ing conditions can have a strong effect on the amount 
of seeds getting charred, and also that the species com
position may be changed (Gustafsson 2000). Favour
able conditions for charring would most probably be 
unevenly distributed spatially due to differential air 
circulation or covering materials. We must therefore 
be careful not to overinterpret uneven spatial distri
butions. They may sometimes only reflect conditions 
during the fire that charred the plants.

These considerations apply to some of the cases re
ferred to above. At 3:7 Härslöv, most of the cereals 
were found in a single posthole. At Oxhögarna House 
1, the number of cereals was small, but most of the 
grass and weed seeds found came from one and the 
same posthole. From the reviews of Iron Age macrofos
sils in houses by Regnell (1997) and Viklund (1998), it 
is clear that the finds are often heavily concentrated in 
one or a few postholes. It has sometimes been suggest
ed that such uneven distributions indicate intentional 
depositions with a ritual purpose, for instance some

kind of foundation offering (Regnell 1997). While this 
is certainly quite possible, the likelihood is high that 
such concentrations could result from accidents during 
burning (Gustafsson 1998, 2000; Viklund 1998). This 
argument is strengthened when not only concentrations 
of charred cereals are found, but of a number of differ
ent charred weeds, as in the case of Oxhögarna House 
1. Alternatively, the explanation could be the use of 
specific areas for special purposes, such as storage. This 
would be likely in cases where we find concentrations 
of clean crops or crops with some crop weeds. This 
is not to deny that cereals may sometimes have been 
deposited for ritual purposes, but only to emphasise 
that concentrations of charred seeds may occur for 
functional reasons also, or from the formation proc
esses responsible for charring. Charred seeds from food 
processing, on the other hand, would more probably 
have been produced on a number of different occasions 
over a certain time period, and would not be expected 
to show such a distinct spatial concentration.

Macrofossils from hearths and cooking pits

Features that in some sense relate to fire or cooking are 
often found in connection to Bronze Age settlements. 
Several terms are attributed to these features, such as 
cooking pits, fire pits and fire places, and sometimes 
they are even further divided into a range of types (e.g. 
Fendin 1999). The functions of these structures are not 
clear, but basically two interpretations have been put 
forward: as production facilities associated with char
coal or metal production, lime burning or drying of 
cereals (e.g. Thrane 1974), or as settings where ritual 
activities have occurred (e.g. Thorn 1996). Within the 
West Coast Line project, a special effort was made to 
analyse samples from Bronze Age cooking pits and 
hearths. In all 127 samples were analysed for charcoal 
and macrofossils. The macrofossil results are summa
rised in Table 31.

In relation to the number of samples analysed, the 
number of plant macrofossils found is rather meagre.
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Species No of finds

Cerealia indet. 25

Triticum aestivocompactum 1

Hordeum vulgare coll. 11

Hordeum vulgare var. vulgare 8

Hordeum vulgare var. nudum 2

Panicum milleaceum 1

Secale cereale 1

Corylus avellana (no. of shell fragments) 6

Chenopodium sp. 47

Papaver rhoes 1

Persicaria lapathifolia 2

Poaceae indet. 4

Polygonum aviculare 4

Potentilla sp. 1

Stellaria graminea 3

Table 31. Macrofossil plant remains from Bronze Age hearths 
and cooking pits.

A total amount of 49 cereal grains were found in these 
samples, which makes a mean concentration of 0.3 
grains per litre soil. This concentration is even low
er when all the samples from the period are consid
ered. The finds consisted of cereals and weeds in fairly 
equal amounts. Barley was the dominant cereal, and 
Chenopodium the dominant weed. One grain each of 
millet and rye were found.

In a sample from a cooking pit from the site 2:5 
Rya, 48 weed seeds were found out of which 45 were 
goosefoot seeds (Chenopodium sp.). If this sample, 
which when compared to the others turns out to be 
outstandingly rich in seeds, is excluded we can calcu
late a total amount of 14 weed seeds and a mean con
centration of 0.09/litre soil.

As regards both cereals and weeds, these fire struc
tures are rather similar to the average sample from a 
settlement context.

Another interesting aspect is that it was only in three 
of the samples that any food remains were found. In 
one sample each, burned fish bones, burned mammal 
bones and burned bread/manure were found.

The rarity of macrofossil remains seems to be a gen
eral phenomenon in these kinds of structure. Probably, 
the high temperature and good ventilation prevents 
charring in most cases. In the light of these results it 
is doubtful whether macrofossil analysis can contrib
ute very much to the understanding of these types of 
structures.

Bronze Age agriculture: summary and 
conclusions

A number of central themes have been touched upon in 
this discussion of botanical results from the West Coast 
Line Project: the creation of open landscapes, the ques
tion of regional similarities or differentiation, and pos
sible agricultural innovations during the Bronze Age. 
The Bronze Age has often been portrayed as a period 
of dramatic change in all these respects. Data from the 
present investigation lend support to some of the general 
trends observed in earlier studies, such as the opening up 
of the landscape, the creation of grasslands, and the in
troduction of new crops. At the same time, the changes 
seem less abrupt and more gradual than often envisaged, 
and differentiation both at regional and more local scale 
seems to be an important part of the picture.

Among the agricultural innovations attributed to 
this period, stabling of livestock, winter fodder collec
tion and the practice of manuring on stable fields have 
often been discussed. As regards stabling, data from 
the present project remain inconclusive. One possible 
case of hay storage has been documented, however.

As regards crop husbandry methods, evidence from 
this as well as other investigations points to manured 
and stable fields. While this is in agreement with earlier 
suggestions, the crop weed data from this project also 
indicate that these may in fact not be Bronze Age in
novations, but could have been practised already from 
the Neolithic.

In a southern Scandinavian perspective, it seems 
likely that three-aisled houses and winter stabling of



Introduction and development of agriculture

animals were introduced during the Early Bronze Age, 
at least in some regions. The earliest dates so far come 
from southern Jutland, while the new house type may 
have been introduced somewhat later further north. 
This would imply the labour-intensive task of collect
ing winter fodder. Whether this was in the form of leaf 
fodder or hay is perhaps a question of minor impor
tance, and may largely depend on local conditions such 
as the extent of deforestation. Over time, however, the 
trend would be increasing grasslands and diminishing 
amounts of leaf fodder, particularly in the more densely 
occupied areas. However, the extent of cattle stabling 
may be questioned, even in an Iron Age context (Carlie 
1999). It is quite conceivable that only certain animals 
were kept indoors, perhaps horses and certain valuable 
cows, while most of the animals were kept outside or 
in simple shelters.

The direct connection between stabling cattle and 
manuring fields has probably been overemphasised in 
some earlier studies. However, it is quite possible that 
manuring was more systematic than before and con
nected to the introduction of more demanding crops.

In other areas, the expansion of agriculture on to less 
productive or more acid soils could have demanded 
the use of manuring. The general practice of manuring 
creates certain functional dependencies in the econo
my. It becomes necessary that a balance is maintained 
between animals, grazing lands/forests and cultivated 
fields. Also, access to labour becomes a critical factor 
in the economy. This is necessary for maintaining the 
animals, for the collection of fodder, transporting ma
nure and cultivating fields.

In this light it may be suggested that what happens 
during the Bronze Age is an intensification of agricul
tural practices in terms of labour use, probably in order 
to produce certain crops in larger quantities. This was 
perhaps not an option for all groups within a society, 
but mainly for those with better access to labour, in a 
situation with differing group sizes as well as status 
and economic differentiation. Perhaps this may help to 
explain some of the differences we see in the archaeo
logical material, such as the different dates of the in
troduction of stables, or the early occurrence of hulled 
barley on a few selected sites.
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7. Cosmology, economy and long-term change 
in the Bronze Age of Northern Europe

Thus it is the accumulating historical forces of the long term that pave the road for so

cial transformations. It was only when the potential for change and adjustments within the social and 

cosmological formation of Bronze Age society, had been exhausted, that it was possible - and perhaps 

necessary - to break with that tradition. It therefore became a fundamental break - the creation of a 

new social order, which over the next 1000 years, would run through the same type of cycle of economic 

growth, expanding households, and final decline with the reorganisation into the medieval village. But

that is another story.
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Cosmology and economy 
- a theoretical outline
In this chapter I propose that economy and cosmology 
represent dominant domains of action in Neolithic and 
Bronze Age society, in so far as they shaped and con
strained what at any time was considered possible. It 
raises a series of new questions as to their relationship, 
such as that between the rationality of economic practice 
and the rationality of cosmological practice. Linking cos
mology to economy enables us to analyse their relation
ship through time, which promises to open up a deeper 
and more dynamic understanding of how the rules of the 
gods (cosmology) shaped and at times constrained the 
rules of nature and Man (economy) and vice versa.

The main idea behind this proposition is the role 
cosmologies play in organising the physical landscape 
and the way it is inhabited and used (Bradley 2000). In 
traditional religious and cosmological thinking this is 
done according to the rules of the gods: “to organize 
space is to repeat the paradigmatic work of the gods” 
(Eliade 1987:32). Consequently the placing of settle
ments, barrows, cemeteries, sanctuaries or rock art can 
be understood as meaningful in relation to the cosmo
logical and religious order of society. In this way we 
may be able to detect important aspects of cosmology 
and religion by studying the repetitive, or paradigmatic 
structure of the organisation and use of landscape, es
pecially those activities linked to ritual production and 
consumption. And vice versa, we may employ cosmo
logical principles from Bronze Age and Indo-European 
texts on religion as a way of understanding the mean
ing of such paradigmatic structures. Once we are able 
to establish the cosmological principles governing the 
organisation of landscape we can more profitably be
gin to understand and interpret the role of settlements, 
barrows, cemeteries, ritual bogs, sanctuaries etc. with
in this larger framework. And we have a platform for 
evaluating local variations and their meaning.

However, the reproduction of the physical landscape, 
its settlements, burials and households also depends 
on the political organisation of the economy (Earle 
2002a). “The political economy is the material flows 
of goods and labour through a society, channelled to 
create wealth and to finance institutions of rule” (Earle 
2002b:l). This is an arena for social and political com
petition, which may lead to the formation of unequal 
access to productive resources, their distribution and 
consumption. At the local level this may be reflected 
in different sizes of farms, specialisation of production 
between settlements and communities at large, ele
ments that can be analysed and studied in the archaeo
logical and environmental record. Finally, the deposi
tion of prestige objects in burials and hoards represent 
a ritualised aspect of how to study unequal access to 
wealth and its disposition/consumption. In the political 
economy, political and religious institutions with a set 
of rules that governed the production and distribution 
of resources and wealth would integrate these domains. 
Institutionalisation is thus a prerequisite for obtaining 
and maintaining power (Kristiansen 2005), while it at 
the same time serves to regulate and constrain indi
viduals’ attempt to increase their power. Institutions 
are thus the building blocks of society. Their rituals 
legitimised the power of office holders, whether ritual 
chiefs or war chiefs, through visible performance and 
participation that engaged and integrated all members 
in society in its reproduction.

Many of the actions and transactions that define 
the political economy had to pass through the house
hold. Therefore the household economy as it can be 
reconstructed through archaeological excavations of 
farmsteads, fences, fields etc. and its impact upon the 
environment is an important point of departure for our 
study. It is from the production of individual house
holds, and their participation in and subordination to 
the political economy and its institutions, that wealth 
and surplus was created that allowed the maintenance
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of a chiefly elite with attached specialist, warriors, 
chariots, and boats for long-distance trade. However, 
both wealth (mainly bronze objects) and monuments 
(houses, barrows) would be produced and used accord
ing to the cosmological traditions that governed reli
gious and ritual practice. Thus investments were made 
not only in fields and farming, cattle and sheep (econ
omy), but to a similar degree in non-utilitarian ritual 
objects, such as lurs, helmets, ritual axes, golden rings 
etc. and in the construction of a monumental barrow 
landscape of chiefly ancestors and their genealogies 
(religion/cosmology), that materialised and commemo
rated the institutions of chiefly power in the landscape 
(DeMarrais, Catsillo & Earle 1996).

Thus the reproduction of the political economy and 
its religious institutions was increasingly linked to a 
landscape of memory, cosmological and genealogical 
power (Gröhn 2004: Ch. 4.2). As power resided in 
the history of the landscape, colonising groups would 
occupy an inferior position and over time centres of 
cosmological and economic power would preside over 
peripheries of attached communities. It corresponds 
to Thomas B. Larsson’s demonstration in Scania of 
the difference between local centres of accumulation, 
characterised by barrow concentrations, surrounded 
by larger areas of production with few barrows. In his 
model their relationship is regulated through forms of 
tribute (Larsson 1986). These structures were institu
tionalised, as they persisted for several hundred years 
(Strömberg 1982; Olausson 1993; Gröhn 2003: Ch. 
4.1). The long-term economic and cosmological in
vestments in the landscape also meant that contradic
tions would develop between cosmological and eco
nomic power, if the economy could not continue to 
sustain the chiefly elites and their population, as has 
been demonstrated for the Thy region (Kristiansen 
1978). I will now proceed to analyse these relation
ships for the Bronze Age of Scania and south Scan
dinavia. Before doing that it is necessary to briefly 
describe the institutions of chiefly government in the 
Bronze Age.

Art,
architecture, 
monuments 

& tools

Institutions, 
ceremonies, 
law & rules

Practice & 
performance

Myth,
cosmology, 
religion & 

rituals

Figure 42. Conceptual relationship between practice and social institu
tions, tradition and material worlds.

Institutions and rulership in the Bronze Age

During the 1990s and early 2000s interest has increas
ingly focused on defining social identities and institu
tions in the Bronze Age (Sørensen 1996; 2005; Kris
tiansen 1999; 2004; Earle 2001) and their role in social 
organisation.

Institutions are the building blocks of society, and 
have been ever since the rise of more complex socie
ties during the Neolithic. To trace them is therefore a 
central interpretative task. Although institutions are 
invisible, they are often materialised in specific and 
recurring ways that allow us to infer the cultural and 
institutional significance of the evidence (Earle 2001; 
Kristiansen 2001; 2004). The interpretative task is 
to single out, from among the different objects and
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contexts available to us, those which formed a specific 
relationship defined by a set of symbolic meanings, ac
tions and transactions that once linked them together 
in an institution.

In several studies I have been able to demonstrate 
on empirical grounds that different sword types are 
meaningfully linked to different forms of social roles 
and ultimately institutions. It has thus been possible 
to demonstrate that leadership was divided between a 
ritual leader with highly decorated full-hilted swords 
unsuited for practical use, and a war leader with func
tional swords for practical use, where the ritual leader 
represented the highest authority (Kristiansen 1984; 
2001). War leaders could have been linked to ritual 
leaders in a form of decentralised retinue that he would 
mobilise in times of need. This institutional structure 
is most clearly materialised in Montelius period II 
(1500-1300 BC) in hundreds of male burials; after that 
time the rules of its material representation become less 
strict, as burial rituals change.

It can further be demonstrated that the twin chiefly 
leaders correspond to the major gods of the Bronze Age; 
the Divine Twins. Chieftainship in the Bronze Age was 
theocratic, and ritual chiefs would therefore perform 
in the role of the Divine Twins in the re-enacting of 
central myths, as testified on rock art, ritual hoards and 
bronze figurines. In doing so they employed the materi
al attributes of the Divine Twins: elaborately decorated 
ritual axes, lurs (blowing horns), helmets and shields, 
all of bronze and all displaying the most sophisticated 
technical skills. These were divine objects never as
sociated with burials, but occasionally deposited in 
sacred bogs, illuminated in rock art and occasionally 
on decorated bronzes (Kaul 1998; 2005; Kristiansen 
2004). Figurines and models were employed as ritual 
sets, perhaps in the context of learning and in other 
now lost ritual acts. Ritual chiefs were thus semi-divine 
and their authority must have been immense.

These institutions exhibit a longue durée throughout 
the whole Bronze Age. Beginning in period I, they are 
formalised from period II onwards with a standardised

set of social and ritual paraphernalia, consisting of 
elaborate full-hilted swords, razor and tweezers, while 
the ritual gear consists of ritual axes, lurs and figurines. 
This recurring set of objects, defining the institution of 
ritual (twin) leaders, show unbroken continuity until 
the end of period V, possibly persisting even into period 
VI, during a period of almost 1000 years, or 33 genera
tions. This latter perspective makes it easier to compre
hend how tradition could be handed down through the 
generations, which makes a much shorter genealogical 
period. It speaks of a highly persistent social and cos
mological tradition, whose institutions were inherited 
as a rule from within the highest-ranking families, as 
they demanded the most exclusive social and religious 
qualifications (Kristiansen &C Larsson 2005).

Timothy Earle has further linked social and eco
nomic institutions to the institutionalised organisation 
and use of the landscape (Earle 2001), which corre
sponded to a paradigmatic model of Bronze Age cos
mology (Kristiansen 1998; 2005). Thus social life in 
the Bronze Age was ritualised, and it took place in an 
equally ritualised landscape. In this way economy and 
ideology were unified in the reproduction of society.

Households, settlement and economy

Each historical problematic and interpretative strategy 
demands corresponding theoretical reflections. How 
do we balance knowledge at a general regional level
- e.g. about landscape history and cultural traditions
- with the detailed knowledge at the micro-level of in
dividual households and their local articulation with 
landscape and with other households (Cornell & Fahl- 
ander 2002)?

In this article I employ a long-term perspective on 
the household in the Bronze Age, to see how changes 
at the micro-level of life articulate with ecological and 
economic changes at a wider regional and interregional 
level. How do local changes articulate with regional 
changes? How do actions and decisions taken in the 
household at any given time articulate with actions
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and decisions taken by past households? I shall thus 
employ the notion of genealogies from Julian Thomas 
(1999: Introduction). In doing so I wish to confront 
it with unintended changes imposed from social and 
economic actions of the past, to see how households 
cope with their obligations towards tradition, as this 
tradition forces changes and new decisions upon them. 
And how do individual households articulate with oth
er households during this long-term process of small- 
scale changes from generation to generation? Finally: 
when does the accumulation of changes reach a critical 
point that forces or motivates a break with past tra
ditions and genealogies? Can we describe the various 
factors at work confronting families and communities 
in the Bronze Age, before they decided to break with 
tradition, leave their farmsteads and move together in 
a village community?

The interpretative concepts at play are summarised 
in Figures 43 and 44. They demonstrate the heuristic 
value of organising theoretical concepts according to a 
set of fundamental variables. In Figure 43 I have cho
sen scale as a defining parameter. How do the temporal 
and spatial dynamics between long-term/short-term and 
macro/micro affect decisions in the Bronze Age based 
on tradition, ecology, economy etc.? In Figure 44 I have 
chosen functional relationships as the defining param
eter. The two figures demonstrate the number of factors 
at work when explaining changes in the organisation

of the household. In the following I shall apply these 
two interpretative strategies in a series of case stud
ies. I shall analyse long-term changes in ecology and 
economy against household size and organisation. My 
hypothesis is that they are closely inter-linked, and 
secondly that the productive potential of the economy 
and ecology define barriers to the size and complexity 
of households. According to this hypothesis I expect 
that it is possible to define thresholds for maintain
ing household structures and traditions. I shall finally 
discuss what happens when thresholds are passed and 
force communities to take fundamental decisions about 
their future. This is about the nature and conditions of 
social transformation.
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—

I____  1
Ecology (CP) Landscape, cosmology
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Figure 43. Theoretical model of the dynamics between macro/micro 
and short-term and long-term change in households.
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Figure 45. The cosmological cycle of the three realms. A model.
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Households, burials and cosmology

Most religions share basic ideas about the otherworld 
and the creation of the universe. The form it takes, and 
not least the way these otherworlds are inhabited and 
related to each other may vary. In Indo-European reli
gion the three realms of the otherworld are the upper, 
middle and lower realm. They were inhabited by gods 
with different functions, who competed for power with 
each other over time, and thereby added change and 
dynamic to the pantheon. Many myths are about these 
power struggles between the gods (Olmstead 1994). 
According to our model we would expect the different 
realms to be situated in the real world as well, repre
sented by ritual places and monuments where the gods 
could be approached through rituals and sacrifice, or 
through other means of communication. Let us first 
consider a typical decentred Bronze Age landscape 
from such a perspective (Figure 45).

On hilltops or grouped in lines in flat landscapes we 
find the round barrow. Its construction is a paradig
matic model of the major symbols of the upper realm 
- the sun wheel and the rising sun, in combination with 
the world tree (the oak coffin). Ox sacrifice and liba
tion to the sky god accompanied the rituals. Let us, 
however, decompose the rituals of the barrow into its 
religious and cosmological components.

First a ritual ploughing encircled the place of the 
barrow, where a stone ring was constructed to represent 
the sun wheel. In some barrows the spokes of the wheel 
are constructed too, in others several circles of con
centric stone rings are employed. The symbolic mean
ing, however, remains the same, the sun wheel, with 
the barrow itself rising from the ground as the rising 
sun. During the rituals the stone circle was open, serv
ing as a ritual entrance (Goldhahn 1999). Based on the
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Figure 46. The structure of ritual deposi
tion and settlements in the Late Bronze 
Age in northern Europe (after Kristian
sen 1996).

uniquely preserved oak-coffin burials from Denmark, 
we can further detail the ritual process. A huge tree was 
felled and used as a coffin (the world tree unifying up
per and lower realms), an ox sacrifice took place, and 
the freshly skinned hide was employed as a shroud to 
cover the inside of the coffin, where the deceased was 
placed in his or her clothes. Finally it was wrapped 
around the dead body and all the accompanying grave 
goods. The body was now inside the ox (the sky god)

and the world tree (life/afterlife), carried away in the 
sun wheel and covered by grass turfs from neighbour
ing fields to lie out in the otherworld as eternal mead
ows for the herds, as known from Hittite burial ritual 
(Hass 1994:224). Often a libation stone covered with 
cup marks was placed near the coffin to finalise the 
sacrifices. After passing these liminal phases towards 
the otherworld the barrow would be covered with a 
final layer of earth (Goldhahn 1999). Soon the deceased
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would take his or her place among the ancestors that 
communicated directly with the gods.

Communications with the gods and the playing out 
of central myths mostly took place at the middle realm, 
linked to chiefly halls and to places where central sym
bols and scenes were carved on rocks that separated 
the world of the dead/sky god from the world of the 
living. Thus rock art is often situated between realms 
(Bradley 1997). It represented liminal rituals neces
sary to cross between different realms or territories, 
whether at land or sea (Ling 2005). Their functions 
were thus linked to travels between realms and travels 
in the real world between foreign territories, which 
represented the same type of dangerous liminal cross
ings (Helms 1988). On rock art one will therefore find 
the central symbols of the upper realm (sun crosses), 
as well as symbols of the major gods linked to liminal 
crossings and travels, such as ships (Kristiansen 2002). 
Here at the middle realm we also find long cult houses 
or temples, which appear to be a recurring and para
digmatic feature of death rituals in local settlement 
centres throughout Scandinavia (Victor 2002), as in 
Greece (Kossack 1996: Abb. 1).

Finally, the lower realm was approached through 
sacrifice and ritual depositions in lakes, rivers and 
moors/or caves - doors to the netherworld, where 
among others the snake goddess of the dead resided 
and where the sun spend the night on its journey and 
was held imprisoned. The gods of the netherworld 
were approached through sacrifice and depositions 
of both personal goods, such as ornaments, weapons, 
tools, and ritual gear employed by the priests in ritual 
performances, such as lurs, helmets, shields etc. The 
depositions to the gods of the netherworld in bogs and 
waters were often different from those deposited in 
burials. In periods and regions of cremation in urns, 
the larger personal ornaments of women or weapons 
of men were deposited separately in the natural sanc
tuaries of moors and lakes and caves. We can detect 
a hierarchy of such depositions in the Bronze Age, as 
exemplified in Figure 46. But throughout the Bronze 
Age the ritual equipment employed by divine priests 
during ceremonies belonged to the gods and could only 
be deposited in their sanctuaries/holy places. It could 
not be owned by mortal chiefs and is therefore never 
found in burials.

Priests/priestess, warriors and farmers would all 
deposit according to their social standing at specially 
selected places in the landscape. In recent years new 
excavations of such wet environments in England have 
revealed the highly complex and organised nature of 
these depositions and sacrifices to the netherworld

(Pryor 1991), also found in other parts of Europe 
(Schwenzer 1997: Abb. 5). They could be occasioned 
by initiation rituals, combats between chiefs etc. and 
as a conclusion of some highly important rituals. But 
we should also envisage life-cycle changes in rules of 
deposition, linked to changes in social identity (Fontijn 
2003: Ch. 11 and Fig. 11.3; Sorensen 2004; Thedéen 
2005). Likewise, chiefly houses might be abandoned 
at death and buried under the barrow, an indication 
of the connection between the farmhouse and the bar- 
row as monuments for the living and the dead. Only 
under certain conditions would they become unified, 
perhaps suggesting that the house could accompany 
the deceased on the journey to the otherworld as well 
as fields for grazing the chiefly herd (grass turfs of the 
barrow).

It can thus be demonstrated that the decentred 
Bronze Age landscape of temperate Eurasia repeated 
the paradigmatic cosmological structure of the three 
realms of the gods. Together they represent a cosmo
logical cycle characterised by different rituals and sac
rifices throughout the year and throughout the life of 
people. Power resided in the chiefly control of cosmo
logical/religious institutions that were used to mobilise 
wealth, which could be employed in political strate
gies. I will therefore discuss how these processes were 
played out in practice.

Power structures and decentralised 
complexity
The Bronze Age has been characterised by several au
thors as a networked chiefdom, based upon a politi
cal economy of wealth finance/prestige goods (Earle 
2002). It represents a variety among complex societies 
also described as corporate versus networked, collec
tive versus individualising societies (Feinman 2001). I 
have chosen the term decentralised complexity, as it 
adds an important geographical dimension to the dis
tribution of power. However, before approaching the 
question of power structures it is necessary to discuss
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theoretical concepts linked to practice: what social 
processes operate in decentralised and yet complex so
cieties, and how can we transform them into theoretical 
tools of interpretation?

In his famous work Outline of a Theory of Practice, 
Pierre Bourdieu exemplifies the processes operating in 
establishing symbolic power (Bourdieu 1977: Ch. 4). 
He is concerned with the conversion of symbolic capi
tal back into economic capital.

“Thus we see that symbolic capital, which in 
the form of prestige and renown attached to a 
family and a name is readily convertible back 
into economic capital, is perhaps the most valu
able form of accumulation in a society in which 
the severity of the climate (the major work - 
ploughing and harvesting - having to be done 
in a very short space of time) and the limited 
technical resources (harvesting is done with the 
sickle) demand collective labour” (Bourdieu 
1977:179).

What are the mechanisms by which a local chief or 
renowned person can mobilise labour? In Bourdieu’s 
words: “Thus this system contains only two ways (and 
they prove in the end to be just one way) of getting and 
keeping lasting hold over someone: gifts or debts, the 
overtly economic obligations of debt, or the ‘moral’, 
‘affective’ obligations created and maintained by ex
change” (Bourdieu 1977:191). However, this mobilisa
tion needs to be socially or ritually sanctioned: “The 
endless reconversion of economic capital into symbolic 
capital, at the cost of a wastage of social energy which 
is the condition for the permanence of domination, 
cannot succeed without the complicity of the whole 
group... As Mauss put it, the whole society pays itself 
in the false coin of its dream” (Bourdieu 1977:195). 
Finally: “To these forms of legitimate accumulation, 
through which the dominant groups or classes secure 
a capital of ‘credit’ which seems to owe nothing to 
the logic of exploitation, must be added another form
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Figure 47. Dynamic historical model of the potential transformation of 
gift obligations into tribute and slavery.

of accumulation of symbolic capital, the collection of 
luxury goods attesting to the taste and distinction of 
their owner” (Bourdieu 1977:197).

Bourdieu’s description of the mechanisms of power 
in a peasant society corresponds well to what we know 
of Bronze Age society, and in Figure 47 I have there
fore summarised his argument in a dynamic theoretical 
model, which over time may transform gift obligations 
into tribute and slavery.

We have now added some of the basic social mecha
nism through which chiefly institutions are maintained 
and eventually strengthened over time. Thus we can 
proceed to combine the institutional and economic 
realities of the Early Bronze Age with the processes 
through which they operated to build barrows, ex
change metal and prestige goods.

In a recent excavation of a large Bronze Age bar- 
row, Skelhøj in southern Jutland, it has been possible to 
demonstrate that it was constructed with cut-out sods 
(grass turfs) from up to 4-5 different fields (Holst et 
al. 2004: Figure 7). The work was further highly or
ganised, so we should envisage the mobilisation of sev
eral households or kin groups which contributed to its 
construction. These observations were used by Holst et 
al. (2004) to construct a model of a rather egalitarian, 
self-organising society during the Middle Bronze Age, 
only to become permanently ranked and hierarchical 
during the Late Bronze Age, when barrow construction
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was terminated (also Thedéen 2005 for a different ar
gument). In opposition to this I consider the notion of 
self-organisation to be an arbitrary, analytical concept 
without a theory to account for the underlying social 
processes involved (for a discussion, see Kristiansen in 
press). If we take the Skelhøj barrow as a paradigm for 
the mobilisation of labour for at least the larger bar- 
rows, it corresponds to the model of gift obligations 
and tributary relations between higher and lower status 
persons/families in Figure 47. This again was part of a 
larger network of exchanges and obligations linked to 
metal and prestige goods.

A network analysis of several thousand Bronze Age 
barrows and burials from Jutland by Holst et al. (2004) 
corresponds well to a similar analysis of Trobriand net
works and the distribution of chiefly power during the 
early twentieth century in the Trobriand Islands (Irwin 
1983: Maps 1-6). Centrality and ecological resources 
played an important role for the maintenance of rank 
locally within the islands, whereas the kula exchange 
added external dynamics that could be used to sustain 
or challenge power (Irwin 1983: Part two and Map 7). 
In this the Trobriand chiefdoms and their engagement 
in interregional exchange may serve as a minimal model 
for understanding the much larger and more elaborate 
political economy of Bronze Age Europe. The fact that 
prestige goods (solid hiked swords/gold) could be ac
cumulated in nodal points in the network over several 
hundred years, as demonstrated by Holst et al. (2004), 
points to the ability of chiefs to exploit their central 
position in the network. Geographical centrality in the 
network would permit chiefs to extend the number and 
range of trade partners and clients. It consequently se
cured them a more powerful and permanent position 
allowing them to demand labour, war service etc. in re
turn. The continuous accumulation and consumption 
of chiefly prestige goods in burials was the outcome of 
- and the motor - in these social and economic proc
esses. It should be realised that the three centuries of 
Montelius periods II and III (1450-1150 BC) saw the 
construction of at least 20,000 barrows within present

day Denmark (44,000 square kilometres), within an 
area of 20,000 square kilometres, that represented 
maximum settled areas during the period (Kristiansen 
1978). Among the excavated burials, which amount to 
several thousand, there were more than 1,000 swords 
(Thrane 2005). We are speaking of a political and eco
nomic activity, and a level of metal consumption, with
out parallel in other parts of Europe.

This observation further corresponds to Thomas 
B. Larsson’s demonstration of the difference between 
local centres of accumulation surrounded by larger ar
eas of production in southern Sweden. In his model 
their relationship is regulated through forms of tribute 
(Larsson 1986). Thus in Scania areas of barrow concen
trations would correspond to centres of accumulation 
and power competition, whereas surrounding areas 
with fewer barrows and less burial wealth were areas 
of production that the centres were able to exploit in an 
unequal tributary relationship sanctioned by ritual and 
cosmological authority. These structures were institu
tionalised as they persisted over several hundred years 
(Strömberg 1982; Olausson 1993; Gröhn 2003: Ch. 
4.1). They represent the institutionalisation of a cos
mological order upon the landscape, which persisted 
throughout the Bronze Age (Kristiansen 1998b).

It is also clear, however, that whereas the chiefly in
stitution of ritual chiefs represented the highest level of 
chiefly power, only enjoyed by a relatively small group 
among the upper chiefly clans, access to the warrior 
groups was more open, and could probably be re
cruited from a larger segment of the chiefly clans. We 
should envisage that barrows belonged only to mem
bers of chiefly clans. These groups, however, were both 
numerous and highly diversified in terms of power and 
prestige, the lowest ranks being close to commoners, 
as indeed demonstrated by burial wealth and the huge 
differences in farm sizes. We should thus envisage a so
ciety with institutionalised ranks and with fierce com
petition and negotiations over positions. It meant that 
the social role of different sword types and the rules of 
accompanying grave goods gradually eroded (Kristiansen
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1984). Already during Montelius period III we see how 
the strictly observed roles of warriors with full-hilted 
swords and priestly chiefs with Nordic swords, razors 
and tweeters become blurred, to disappear from period 
IV (Thrane 2005). The sword simply lost its typological 
meaning as a social indicator of warriors and chiefs.
In his classic book How Chiefs Come to Power Timo
thy Earle makes an interesting attempt to explain the 
relationship between power, wealth and production:

“I argue that control over the ideology of so
cial ranking rested on control over the system 
of wealth finance. Wealth finance has a major 
advantage over staple finance. Its highly valued 
objects are easily transported over considerable 
distance and can be used to exert long-distance 
control over people” (Earle 1997:73).

He then suggests that the pastoral economy of Early 
Bronze Age Thy was used as mobile wealth, linking 
production of cattle to the production and distribution 
of prestige goods and control over people.

“The primary advantage of cattle ... would have 
been the ease with which they could have been 
managed and owned as currency in the politi
cal economy. An animal is a convenient unit of 
ownership and production. In herding chief- 
doms, the preponderance of animals is owned 
by the local chief, who lends them out to indi
vidual households for their subsistence in return 
for support” (Earle 1997:100).

Here is sketched the mechanism for exerting power in 
a decentralised, networking Danish Early Bronze Age 
chiefdom. In subsequent case studies I shall demon
strate that a new farm architecture allowed the stalling 
of cattle, thus supporting Earle’s scenario.

What other carrier paths were open for young am
bitious male members of the chiefly clans? The most 
obvious way was to become a warrior, serve a prestig

ious chieftain and take part in raids to acquire fame. 
But warriors were part of a brotherhood of warriors 
stretching far outside the Nordic realm, as demonstrat
ed by the distribution of flange-hilted and octogonally 
hiked swords. It allowed warriors to travel long dis
tances to take war service at distant or famous chiefly 
houses. Having achieved fame they could return with 
this new symbolic capital. It could then be transferred 
in prestige and power, perhaps enabling a man to com
pete for local chieftainship. In this way local chiefs 
would constantly have to compete to attract warriors 
to secure their own power base from being contested. 
The Early Bronze Age was thus a dynamic society char
acterised by a web of changing, competitive alliances, 
but regulated by the institution of ritual chiefs and war 
chiefs (Kristiansen 2004). These and other institutions 
lasted throughout the Bronze Age, although they prob
ably became increasingly powerful in a process that ul
timately separated chiefs and commoners, and created 
a large group of enslaved commoners, according to the 
dynamic of Figure 46. Towards the end of the Bronze 
Age these processes had generated the conditions for 
the collapse of Bronze Age society when its lifeblood 
- metal supplies - declined and was finally cut.

In Figure 48, I have summarised the evidence of 
Early Bronze Age social and economic organisation, its 
political economy (Earle 2002: Ch. 1), as a point of 
departure for future research and discussions. Chiefly 
clans served as recruitment for warriors/war chiefs and 
ritual rulers from among the highest ranked clans were 
appointed. Every local community would have local 
chiefs and war leaders, but their power and status var
ied as in Trobriand society. Rank and power represent
ed a continuum, although high-ranking clans would set 
themselves apart, and could probably periodically mo
bilise alliances and support to create confederations of 
power covering larger areas. But, as stated by Earle:

“The control of wealth exchange in the Dan
ish case illustrates how difficult and unstable 
were network strategies and how problematic 
was finance based on wealth exchanges. The 
role of metal was apparently critical for the 
emergence of stratification in the EBA, but met
als also proved problematic to control” (Earle 
2002:313).

So far my attempt to quantify the relative numbers 
of rulers, warriors, farmers and commoners is quali
fied guesswork. As to ritual leaders and warriors, the 
number of swords gives an indication, but the division 
between chiefly clans and commoners cannot yet be
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Figure 48. Model of Bronze Age society, defined by the relationship between barrow, farms and social organisation.

demonstrated in the archaeological record. Slave labour 
is perhaps easier to demonstrate, as we have large chiefly 
farms that presuppose labour service whether volunteer 
or not. Very small farms could testify to both common
ers and slave labour, but this is an area of research to be 
pursued in the future.

Households, economy and society: the case 
of Scania

Ecological and environmental change
In what follows I shall discuss the theoretical models 
from Figures 43 and 44. In doing this I employ the 
concepts of centre and periphery to account for local 
processes of expansion and interaction. Flow are we to 
understand the relationship between intensively settled 
and exploited landscapes and more extensively settled 
and exploited landscapes, as indicated by the pollen and 
settlement record. In Norway marked ecological differ
ences and the close proximity between coastal and up
land settlements favoured an early development of tran- 
shumance (sæterdrift) from the Bronze Age onwards 
(Prescott 1997). However, in southern Sweden distances 
are often longer between central and marginal areas, 
which allow other economic models to come into play.

Berglund, Lagerås and Regnéll recently summarised the 
rich pollen-botanical evidence from southern Sweden 
(Berglund et al. 2002: Figs. 4 and 5). They demonstrate 
that the historically well-established dualism between 
an open coastal farming landscape and a forested in
land with an extensive farming economy based mainly 
on grazing appeared during the Bronze Age. A more 
intensified farming regime with new crops (Lagerås & 
Regnell 1999) and further opening of the landscape 
took place from the Late Bronze Age and continued 
into the Iron Age. During this period the forest region 
developed a full farming economy, and became a per
manent settlement area. How do these findings relate 
to the evidence from western Scania?

In the pollen diagram from Sjögungan we have 
for the first time a well-dated vegetation history that 
demonstrates a full opening of the landscape from the 
Early Bronze Age onwards. It corresponds to other 
coastal diagrams from Halland (Wallin 2004), Bohus
län (Ekman 2002), and from north-western Jutland 
(Andersen 1995), where opening of landscape starts 
with the Single Grave culture, to be completed dur
ing the Early Bronze Age. Grazing and herding were 
dominant subsistence strategies, but a new practice of 
deep-sea fishing and maritime explorations began with
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the Bronze Age (Kristiansen 2002; Berntsson 2005). 
The opening of the landscape in some pollen diagrams 
from south eastern Scania dated to the Late Bronze Age 
must be due to local variation or incorrect dating of 
the diagrams. However, the evidence from the Ystad 
Project otherwise demonstrate the economic variation 
between coastal and inland areas, as also seen in west
ern Scania (previous chapter).

From the Late Bronze Age onwards grazing pressure 
increases, as well as some agrarian practices which led 
to the introduction of new crops throughout southern 
Scandinavia (Gustafsson 1998; Robinson 2000: Fig. 
2). It corresponds to similar changes in the household 
and the political economy to be discussed. We can as
sume that all densely settled landscapes with many bar- 
rows were open grazed landscapes from at least 1500 
BC onwards, but with forest reserves available in the 
inland and on the less densely settled heavy moraine. 
These were areas that could be exploited for a variety 
of economic purposes, and also represented areas for 
some colonisation, especially from the Late Bronze Age 
onwards. The nature and the dating of this colonisa
tion in Scania and Småland has been debated (Lagerås 
& Regnell 1999; Berglund et al. 2002). More recent 
series of 14C dates of clearance cairns date the first ex
pansion to the Early Bronze Age (Skoglund 2005:76), 
with some intensification during the Late Bronze Age. 
This new evidence has been confirmed by palaeobo- 
tanical work (Lagerås pers. com.). Leif Häggström has 
recently summarised the published evidence, which 
shows that grazing was predominant during the Early 
Bronze Age. The role of cultivation increased through 
time, and developed mostly during the Iron Age (La
gerås & Bartholin 2003; Häggström 2005: Table 2). 
From the Early Bronze Age we can document a diversi
fied economy and settlement pattern that combined in
tensive and extensive farming practice in southern Swe
den to have been continued throughout the period. We 
can further substantiate the often-observed trend in the 
Late Bronze Age of south Scandinavia towards degrad
ing environments and agrarian intensification, which

culminated with the introduction of Celtic fields and 
controlled crop rotation in many regions throughout 
Northern Europe. These general trends in settlement 
and economy during the Bronze Age were of course lo
cally adopted and resulted in slightly different solutions 
in different environments, just as different time trends 
operated in western and eastern Scandinavia, western 
Scandinavia being earlier in the process (Kristiansen 
1978). Much of this variation has been studied locally 
in recent years with interesting results (Skoglund 2005; 
Thedéen 2005), but they remain variations within a 
Bronze Age world that was shared throughout south
ern Scandinavia.

We can thus distinguish between central and more 
marginal settlement areas already from the beginning 
of the Bronze Age, and this raises a series of question as 
relating to the political economy: did there exist a geo
graphical division of labour that was politically con
trolled and ensured that central areas received tribute 
in a system of unequal exchange due to their superior 
social and cosmological position? Or were the two eco
logical zones part of a single economic system where 
cattle and herders moved between coastal and inlands 
areas during summertime? In some coastal regions 
along the Swedish west coast a similar division can be 
observed between a maritime economy that employed 
cairns on outlying islands and farming settlements on 
the more fertile lands with barrows of grass turfs close 
to farms (Skoglund 2005: Table 11). Along the coast 
rock art depictions of ships demonstrate the connec
tion of the maritime people to long-distance sea jour
neys as well as deep-water fishing (Ling 2005). Again 
economic specialisation and division of labour between 
neighbouring ecological zones raise questions about 
their relationship. Did the farming economies control 
the maritime economy at the coast? Or should we rath
er see these different economies as representing inde
pendent polities (chiefdoms) that interacted with each 
other, but employed different ritual strategies (rock art 
versus metal depositions), as suggested by Skoglund 
(2005:155ff). It can be documented that wealth was
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unevenly distributed and mainly consumed in the grass 
turf barrows of the central farming areas (Skoglund 
2005:150f), and I take this to represent an underlying 
system of tributary relations. The maritime economy 
was integrated into the dominant economy of south 
Scandinavia, which marks a major difference in social 
and economic complexity compared to the later Neo
lithic with its separate cultural and economic groups, 
such as the Pitted Ware and Battle Axe cultures.

To summarise; during the Bronze Age a diversified 
economy developed that integrated a coastal maritime 
economy, an extensive forest economy and an intensive 
herding and farming regime in the central settlements 
through various forms of trade, gift exchange and trib
ute. The ability to create a unified perception of cosmos 
and culture throughout Northern Europe from the be
ginning of the Bronze Age was linked to two phenom
ena: the introduction of metal and a concomitant intro
duction of new forms of prestige and social hierarchies, 
that were exemplified not only in barrow burials and 
new social identities, but also in a new household econ
omy with a new architecture. We have recently seen 
two important studies on farmhouses and households 
in the Bronze Age, which introduce interesting new in
terpretations of their social and economic roles.

The house(hold) as social institution
In a recent work Anna Gröhn makes an in-depth 
analysis of the social role of Bronze Age house archi
tecture (also Streiffert 2005 for an important contri
bution). Ethnographical and archaeological research 
on houses and households suggests that investment 
in house constructions of some complexity is linked 
to a similar complex use of and investments in the 
landscape forming a political economy (Earle 2002; 
Gröhn 2004:282ff). Within such a theoretical context 
the house becomes a social and political institution, 
and its biography is linked to the life history of the 
household and its head (Gerritsen 1999). The death of 
the head of the household marks a critical moment of 
transmission and negotiations of power. In the Early

Bronze Age such an occasion was sometimes used to 
take down the house and construct a barrow over it to 
unify the dead chief with his household in the afterlife 
(Svanberg 2005). In this way cosmology and political 
economy were unified and would serve as a genealogi
cal and mythological starting point for the descendents 
of the now heroic lineage. A visible claim had been 
made to legitimise a chiefly lineage. In this way gene
alogies of chiefly lineages were anchored in the land
scape and handed down through the generations by 
bards retelling the accumulating mythical genealogies 
and heroic deeds of dead, yet still acting chiefly agents. 
Hero cults of such outstanding chiefly lineages might 
then later become institutionalised through rituals at 
cult houses during the Late Bronze Age (Victor 2002). 
From this we may conclude that the house(hold) dur
ing the Bronze Age was an important social, economic 
and symbolic (metaphorical) institution. Settlement 
structure and architectural variability are therefore an 
important point of departure for understanding the 
role of the household as a social institution.

During the Neolithic all houses were two-aisled 
constructions of rather moderate size (Nielsen 1999: 
Figs. 2-7). The transition between the Middle Neo
lithic B and Late Neolithic A (Dagger Period, early 
metal) around 2300 BC marks a significant change in 
house architecture. Variability increases between small 
and large houses, suggesting a corresponding variabil
ity in the political economy (Artursson 2005d: Fig. 1; 
Gröhn 2004: Table 10), and this development acceler
ated during Late Neolithic B, when copper came into 
more regular use. Some farmsteads after 2000 BC are 
highly elaborate and their size, architectural regularity 
and internal complexity correspond to new economic 
and political needs of a group that we may assume rep
resents a new chiefly institution (Artursson 2005d: Fig. 
2; Nielsen 1999: Fig. 9). Length increases up to 30-50 
m, but most significantly the new large houses are also 
wider than the smaller houses: 8-10 m, compared to 
5-7 m. This is perhaps the most visible and important 
change, as it adds space to the houses more effectively
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than increased length and it adds monumentality to 
the internal space/rooms. The new architecture was in
troduced from the Unétice culture in Central Europe, 
and used solid timber in the wall construction (Nielsen 
1999:10). The houses now exhibit a functional division 
of the internal space between a western living section, 
a middle section and an eastern barn or byre (the byre 
is rather inferred) that was to continue.

The new large long-houses introduce a whole new 
concept of housing and households. The house now 
became a social and political institution for the eco
nomically leading chiefly lineages, here they boasted 
external and internal monumentality; new capacity for 
storage and animals signalled new forms of ownership 
and control of production. This corresponded to the 
potential for a much larger household than the average 
farmsteads. Also, new forms of social behaviour and 
etiquette could be displayed inside the house. Thus, 
the new house architecture and a new social institu
tion of chiefly households signalled important social 
changes that were introduced from Central Europe, 
where metal was already in use, especially after 2000 
BC. We should observe, however, that the introduction 
of metal and its imitation in flint dagger production 
introduced social changes before the systematic use of 
metal, which followed a few hundred years later (Apel 
2005; Lekberg 2005; Varberg 2005 ). It meant that a 
more ranked society was already in place when a full 
metal economy was introduced from around 1700 BC, 
leading to a major social and economic transformation 
after 1500 BC.

The high degree of regularity in house construc
tions, despite variations in size, is seen to reflect an 
institutionalised use of space that became more com
plex and hierarchical with the introduction of the 
three-aisled houses around 1600-1500 BC (Middle 
Bronze Age in Central Europe, late Early Bronze Age 
in Scandinavia, Montelius IB—II). This goes hand in 
hand with a more structured land use, where it can be 
demonstrated in some areas that farm units, fields and 
cattle tracks were demarcated with fences (Fokkens

2005: Fig. 18.15-16). Some researchers see this as 
part of a complete restructuring of society that was 
implemented also economically in a new farm layout 
and land use (Arnoldussen & Fontijn, in press; Kris
tiansen 1998). While this is undoubtedly true of north
western Europe, the more fertile moraine landscapes 
of southern Scandinavia exhibit more continuity in 
settlement structure, and a slightly different land use 
characterised by the use of central and marginal areas 
in the local economy, as discussed above. We may have 
to deal with two ecological/economic trajectories in 
Northern Europe, which shared the basic components 
of social and religious organisation, but whose long
term economic and demographic conditions differed, 
as expressed in different strategies of land use (Kris
tiansen 1978).

However, there is also continuity in the use of space/ 
activity areas in the Bronze Age farms from the two- 
aisled houses to the three-aisled houses. Thus the divi
sion into living section, middle room/barn/entrance and 
byre can now be more securely documented in some 
houses, such as Bdr. Gram (Ethelberg 2000:192ff). 
However, variability increased, both functionally and 
in terms of size. The largest houses are now 10x50 m, 
best documented in southern Jutland (Ethelberg 2000: 
Fig. 29), outbuildings are increasingly added, just as 
interior divisions show great variability (Gröhn 2004: 
Table 17). Some farms, mostly middle-sized or small, 
clearly had no byre, while others, especially the larger 
houses, most often have, at least in well-documented 
cases. Thus internal complexity in the use of space in
creased, as well as variability between households (Ar- 
tursson 2005d: Figs. 10 and 15; Gröhn 2004: Table 12). 
Timothy Earle used the well-documented evidence from 
Thy to suggest that large households with byre, such as 
Legård, were chiefly farms controlling cattle, while mid
dle-sized houses without byre belonged to the warrior 
group, and the quite small houses to commoners/farm- 
ers (Earle 2004). This identification with social groups 
or institutions was based upon highly well preserved 
houses. In the case of the warriors farm the house had
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been fully preserved under sand, including wooden 
posts, and the activities inside the house demonstrated 
that amber collecting had been important, as well as 
grinding, hide and wood working (Bech & Mikkelsen 
1999: Figs. 3 and 4). An amber hoard was buried under 
the floor. Although all activities took place throughout 
the house, they were most frequent in the western part. 
Two bronze objects - a fibula and a double stud - be
long with male dress, the double stud with the sword 
strap of leather, from which the interpretation of a war
rior house was deduced. This would correspond with 
the collecting of amber for trade, as this was most prob
ably an activity linked to warriors who travelled and 
traded (Kristiansen & Larsson 2005).

Whether or not this interpretation can be sustained 
in other cases, the internal and external variability in 
farm size and functions demonstrates a highly strati
fied social and economic structure throughout North
ern Europe from 1600-1500 BC, whose manifestations 
included the whole landscape, which was controlled 
in both cosmological and economic terms. It was also 
a period of fierce competition between local chiefly 
lineages, trying to outdo each other, thus tapping the 
ecological resources in the landscape in terms of tim
ber for houses and grassland for barrows. Several of 
the large farms were extended, reflecting the social and 
economic dynamic of individual households.

Period II, 1500-1300 BC, represents the climax pe
riod in terms of farm size and monumentality; from 
period III the large farms become smaller, and from 
the beginning of the Late Bronze Age the medium-sized 
farms become the norm, just as they are more numer
ous (Welinder 1998:121). Thus the transition from pe
riod III to IV represents yet another social, religious 
and economic change. The ordinary farmer, the com
moner, has apparently become the largest group, and 
chiefly lineages were fewer and probably more power
ful. However, ecological and economic changes were 
also at play, and their role will now be discussed.

The house(hold) as economic institution
After this discussion of the house as social institu
tion we shall now turn to its economic functions. This 
has been facilitated by a major reinterpretation of the 
Bronze Age farmstead as a social and economic unit by 
Magnus Artursson (2005a-d). The prevailing interpre
tation of the last 30 years has it that houses/farms were 
individual farmsteads, that were rebuilt once per gen
eration. This would explain the often numerous house 
plans from archaeological excavations within a smaller 
area that often spanned the whole Bronze Age. Howev
er, better house typologies and series of 14C dates have

made it possible to demonstrate that several farmhouses 
often existed side by side (Gröhn 2005:213) and thus 
had a life span closer to three generations than one. 
It would make sense also from an economic point of 
view, as the larger farms represented a major economic 
investment of timber, just as the craftsmanship behind 
them was probably shared within a community or even 
between communities. This is clear from the common 
architectural standards employed throughout Scandi
navia, and is also revealed by close up comparisons of 
similar houses (Gröhn 2004: Fig. 61).

There is a further social and economic implication 
to be drawn from these new findings. The co-existence 
of several farms, often one larger, and two smaller, sug
gests that they all belonged to the same household. The 
relations between them would be both economic and 
social; economically the smaller farms helped to sup
port the large, chiefly farm, socially they were probably 
of the same lineage, but with a subordination or client 
relationship between large and smaller farms. Such an 
extended definition of a chiefly household, or rather 
a chiefly hamlet, would explain its economic basis, 
which could not have been provided and maintained 
by its own household. While the construction of the 
large hall-like house could be done through temporary, 
lineage-based mobilisation, like barrow construction, 
the mobilisation of timber and grassland resources for 
such endeavours would demand some form of control. 
For the largest long-houses a group of client farms 
would be needed to maintain their social and economic 
position on a year-to-year basis, which must have de
manded labour, warriors and production far beyond 
that of one or two farms.

A central issue in the discussion about the introduc
tion of large three-aisled houses is the importance of 
stalling cattle (Rasmussen 1999; Roymans 1999; Zim
merman 1999). Here Marianne Rasmussen demon
strates the connection between the three-aisled houses, 
and the importance of cattle, although not all houses 
would have byres. She stresses a new form of cattle 
management, where also new forms of enclosures and
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pens belong, although some of these could just as well 
be for sheep management. Cattle and especially draught 
animals gained new importance when farming was in
tensified, but also short-distance transport to and from 
the farm increased many times when cattle were stalled 
and storage facilities had to be expanded. In addition 
there were seasonal transports of dung, grass turfs for 
barrows and timber for house construction, furniture, 
wagons etc. We should therefore consider the intro
duction of stalling, especially after 1500 BC when it is 
systematically evidenced, as being part of a new more 
labour-demanding farming economy, which implied a 
better and more controlled management of fields, grass
lands and forests as well (Zimmerman 1999:315). A 
further intensification was introduced during the Late 
Bronze Age, when some of the storage facilities were 
moved out of the main farm building into outbuildings, 
thus in part explaining why the farm becomes smaller. 
This, however, was also due to forest management and 
lack of solid timber in some regions, such as Thy.

While economy may form the foundation for these 
changes, it cannot explain why some farms had cattle 
stalled and others not, why some farms became irra
tionally large, only comparable with royal farms of the 
later Viking Age. Here the social and political processes 
have to be taken into account - in short, the political 
economy.

Most researchers now agree that stalling of cattle 
was part of an economy where cattle played an impor
tant role in social transactions. Therefore the most valu
able had to be stalled, cared for and protected. Harry 
Fokkens has put it this way: “Thus, to possess and to ex
change cattle means to be able to acquire and maintain 
social relations, to enter into strategic and nuptial alli
ances. From this perspective the long-house is a symbol 
of what Roymans calls a ‘pastoral ideology’” (Fokkens 
1999:37). Fokkens is thus in agreement with Earle in the 
statement I cited earlier. To this we might add that cattle 
raids was a popular sport of war, as indicated by both 
Homeric and Irish sagas, the most famous of course be
ing The Tain, where two kings go to war over a famous

the celestial sovereigns

give cattle to 
the *arya people 
who loose them to ...

Y

the *dasa enemy, 
who steal them 
but are defeated by ...

the priestly class, 
who sacrifice them 
to ...

A

the warrior class, 
who recover them 
in raids and deliver 
them to ...

Figure 49. The Indo-European cattle raid cycle, according to Lincoln 
(1981), here reproduced after Roymans (1999).

bull. Cattle raids were mostly long-distance, as you do 
not raid your neighbours and close allies. Such patterns 
of long-distance raids have been documented for Irish 
King Toirdhealbhach O Conchobhair during the Early 
Middle Ages (Roymans 1999: Fig. 6), but they have old 
Indo-European (Bronze Age) origins, as demonstrated 
by Lincoln (1981). In Figure 49 the Indo-European Cat
tle Cycle is reproduced, which represents the mythical 
blueprint for the practice of cattle raiding.

Thus warfare in the form of cattle raids was a regu
lar seasonal activity for young aspiring warriors, and 
it explains the large group of (re)-sharpened flange- 
hilted swords throughout the Middle Bronze Age in 
Northern and Central Europe. Roymans summarises 
the significance of cattle raids: “The importance of cat
tle as a medium of exchange and as the main object of 
raiding parties meant that cattle circulated in society 
much more intensively than is generally assumed. The 
practice of raiding need not result in accumulation of 
cattle on the homesteads of successful warrior elites. 
In north-east Africa as well as in ancient Ireland the 
cattle captured in raiding was often directly redistrib
uted by elites to their followers or clients. Especially
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"Early group"

Haag Bulbjerg Voldtofte Kirkebjerget H ototta Kvarnby Fosie IV Veddelevvej

Cattle 54,5 63,0 69,3 82,35 55,8 58,5 54,5 54,5

Horse - 0,6 2,8 1,9 27,7 1,8 H 8,8

Pig 28,6 0,6 18,6 11,0 8,0 13,2 11,5 24,1

Goat/sheep 15,6 35,8 9,2 4,7 7,4 24,3 25,3 17,6

Dog 1,3 - 0,04 0,2 1,1 2,2 (-) 2,9

Total % 100 100 99,9 100 100 100 100 99,9

Total number (77) (165) (2381) (1867) (375) (292) (87) (171)

Goat + sheep + pig 44,2 36,4 27,8 15,7 15,4 37,5 38,8 41,7

"Late group"

Abbetved Hasmark Kolby Veddelevvej Fosie IV Ängdala

Cattle 33,9 43,1 46,8 45,3 44,3 46,2

Horse 7,1 7,6 14,4 2,7 (-) 3,0

Pig 28,6 16,3 20,0 13,3 7,7 24,5

Goat/sheep 30,4 31,1 18,4 37,7 47,9 20,4

Dog - 2,0 0,3 1,3 H 6,0

Total % 100 100 99,9 99,9 99,9 100

Total number (56) (541) (374) (75) (194) (1100)

Goat + sheep + pig 59,0 47,4 38,4 50,6 55,6 44,9

Table 32. Changes in the composition of domestic animals during the 
Late Bronze Age (after Hedeager & Kristiansen 1986 based on G. Nye
gård unpublished Ph:D).
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in Ireland, clientship networks were closely connected 
with a system of cattle loans. The existence of such 
redistributive practices makes it almost impossible to 
reconstruct the cattle ownership of tribal leaders on the 
basis of archaeological evidence” (Roymans 1999:298). 
Both the economy of ancient Ireland and its historical 
evidence would seem to correspond most clearly with 
the situation during the Bronze Age of north-western 
Europe, where the client relations are archaeologically 
evidenced in other forms of activities, such as barrow

constructions, and in the economic power of the large 
chiefly farmsteads.

The institution of the warrior and the cattle raids 
probably declined with the Late Bronze Age when the 
classical flange-hilted swords disappear, just as cattle 
become less frequent and are monopolised and protect
ed in fewer chiefly farms. We may assume that warriors 
as well were now more firmly attached as retinues to 
such regional chiefly courts. When wealth and power 
is concentrated, so are warriors.
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At Bjerre in Thy it can be documented that manuring 
of the Early Bronze Age fields was practised (Robinson 
et al. 1995). Thus, a cluster of factors interacted in the 
process that led to the formation of three-aisled long- 
houses with byre. The significance of cattle can also be 
read from the fact that their frequency in bone assem
blages is very high, in the “warrior’s house” in Bjerre 
around 80 %, followed by sheep and horse. There are 
no pig bones (Bech & Mikkelsen 1999: Fig. 8). Here a 
significant change takes place during the Bronze Age, 
when cattle are reduced in number at the expense of 
sheep. During the Pre-Roman Iron Age sheep then takes 
over as the dominant animal. This transformation is 
also evidenced in other settlements throughout south
ern Scandinavia, as demonstrated in table 32. What 
we observe, however, is that cattle remained dominant 
at the large chiefly settlements such as Kirkebjerget on 
south-western Funen. Cattle had now become monopo
lised at fewer chiefly courts while wool production be
came a major activity among common farmers. It is yet 
another indication of an increasing division of labour 
in the political economy during the Bronze Age.

The picture of an intensified farming economy 
during the Bronze Age is completed when the macro- 
botanical evidence is added. Here the Late Neolithic 
marks the introduction of more varied grain produc
tion directed at specialised production of e.g. beer and 
bread. From the beginning of the Bronze Age proper 
(periods I—II) weeds from annually cultivated fields be
come more numerous. This trend continues during the 
Late Bronze Age, when new forms of barley are also 
introduced (Robinson 2000: Fig. 2). When we dis
solve the generalised picture into its components, as 
evidenced in specific households/farms, we note that 
the storage of cleaned grain is common in the larger 
chiefly farmsteads, such as Brd. Gram in southern Jut
land or the warrior’s house in Thy. In house IV at Brd. 
Gram only cleaned grain was found in the western 
section intended for cooking. Residual products from 
the cleaning of the grain were found throughout the 
house, and might indicate its use in the floor. It further

demonstrates that storage of un-threshed grain must 
have taken place in the house. Concentrations of seeds 
from wetlands in the central and eastern section may 
suggest storage of hay. When one considers all of south
ern Scandinavia, changes in grain cultivation follow the 
same pattern, just as the frequent occurrence of weeds 
from the Middle Bronze Age indicates an intensified an
nual use of fields that corresponds to the introduction 
of the three-aisled farmhouse and a new system of land 
use. Grain cultivation was further intensified during the 
Late Bronze Age, when more robust barley types be
came popular. This trend continued into the Iron Age, 
when the management of agrarian production was fur
ther formalised with the introduction of Celtic fields.

Households and the political economy 
- a temporal model

From Holland to northern Germany and Scandinavia, 
the historical and environmental processes of change 
were more or less similar. Through networks of ex
change that originated in the third millennium BC 
(Single Grave culture and later Bell Beaker/Dagger 
culture) the Bronze Age societies of this vast region 
shared many traits of social and economic organisa
tion as well as burial rituals and cosmology. It is there
fore meaningful to compare and discuss developments 
in household economies and cosmologies during the 
Bronze Age within this larger north European/Nordic 
region (Assendorp 1997). In the following I delimit 
the major temporal phases of changes in the political 
economy.

The Late Neolithic or Dagger Period starting 2300 
BC marks the beginning of a Nordic/North European 
metal age through the adaptation of metal models for 
flint dagger production and through a major intensi
fication of exchange and farming, leading to a series 
of innovations from dress to burial ritual (Vandkilde 
1996). Late Neolithic expansion and reorganisation 
of the late third millennium BC into more marginal 
forested landscapes such as Småland and Värmland is
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indicated by the building of stone cists and by pollen- 
botanical evidence of small-scale farming and grazing 
that opened up the forest (Lagerås 2000; Heimann 
2002: Fig. 6). This settlement expansion mainly in
cludes areas with closer proximity to central settlement 
areas, such as southern Småland. In Norway the Late 
Neolithic or Dagger Period represents the systematic 
introduction of farming proper and the opening of the 
landscape for grazing (Prescott 1998 and 2005). Two- 
aisled houses/farmsteads were scattered in the land
scape. Around or shortly after 2000 BC, large chiefly 
farmhouses for extended families are introduced from 
Central Europe, accompanying the first more system
atic use of metal (Nielsen 1999: Fig. 9). During the 
Late Neolithic the Nordic area was for the first time 
integrated into a common cultural and social model 
of society through the long-distance exchange of flint 
daggers and metal (Lekberg 2004). To this was added 
a new social organisation of leadership linked to large 
chiefly clan houses after 2000 BC with one or two 
smaller farms being part of the household. It was from 
this basis that a Bronze Age economy was extended 
through southern Scandinavia. We should envisage a 
political economy of settlement expansion and the rise 
of chiefly families that were able to extract tribute and 
labour from close kin.

In the Middle Bronze Age expansion and re-organi
sation of landscape and society is evident in the materi
al. Massive opening of the forest and transformation of 
landscape into pastures and scattered fields took place 
from around 1700-1500 BC, some regions earlier, 
some slightly later. A new organisation of households, 
farm architecture and landscape was introduced. Own
ership of cattle was formalised just as strict regulations 
of land use were introduced, in the Netherlands in the 
form of fences and other demarcations of land use. This 
represents the transformation of Northern Europe into 
a more complex and ranked society characterised by 
physical boundaries to regulate the behaviour of peo
ple and animals, from interior divisions of houses to 
fences and field boundaries. The political economy saw

the first division of labour between farms and com
munities that were linked together in a chiefly polity 
through exchange, tribute, and communal projects of 
barrow building, trade expeditions, raids etc. This was 
a period of fierce competition between chiefly lineages, 
with some consolidation from period III and onwards. 
Chiefly families were now able to extract tribute, war
riors and labour from a wider network beyond the kin 
group. Slaves or dependent labour became a feature of 
chiefly households.

The Late Bronze Age represents yet another transfor
mation of economy and society. Throughout Scandina
via larger farmhouses are reduced in size from 200-400 
square metres to 100-150 square metres and become 
more standardised. Or rather - the smaller farmstead 
of the Early Bronze Age becomes dominant, while the 
large farmsteads disappear, or are replaced by chiefly 
settlements, whose structure is still in need of system
atic excavation. Small farms of 50-100 square metres 
existed throughout the Bronze Age. This development 
represented a further transformation of society into 
a large group of commoners or peasants (the smaller 
family farmhouse), and a much smaller chiefly elite, 
sometimes buried in huge barrows with rich burial 
goods, such as Lusehøj near Voldtofte, and living in 
elaborate residences where they controlled the produc
tion and distribution of prestige goods and ritual gear 
(Thrane 1994, 1999: Fig. 3). Chiefly leaders were now 
able to extract tribute from a larger chiefly polity, and 
command labour and other services from this larger 
region. This represents complex chiefdoms or archaic 
decentralised states.

The fall of the Bronze Age chiefdoms and the be
ginning of the Iron Age was the result of a complex 
interplay of factors to be discussed in conclusion. That 
it was a period of dramatic change and internal unrest is 
demonstrated by the massive deposition of costly ritual 
gear, especially lurs, a majority of which took place dur
ing this period. We may note, however, that changes 
followed different trajectories in different parts of Scan
dinavia. In Jutland a major reorganisation of the whole
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settlement structure took place. The Bronze Age farm
steads were left and their households moved together 
in villages with an apparent egalitarian organisation 
(Rindel 1999). Also cemeteries in the form of village 
urn-fields under low barrows exhibit the same lack of 
differentiation. In southern Scandinavia, Norway and 
Sweden, there seems to be continuity in the settlement 
structure. Single farms or hamlets continue to be the 
norm (Streiffert 2005).

The whole Pre-Roman Iron Age is characterised by 
a cultural and religious fragmentation of the former 
rather hegemonic Nordic Bronze Age culture into local 
and regional variation. It marks a decline in interna
tional trade and in Nordic interaction that was only 
reopened towards the end of the period.

Cosmology and economy - the long-term 
trends

It can be demonstrated that the accumulation of short
term decisions of individual households in a region cre
ate long-term unintended consequences beyond the pre
dictive horizon of individual communities. In this way 
societies pave the way for necessary adjustments and 
changes in households to maintain their strategies and 
traditions. In the small scale from one generation to the 
next, slight adjustments are made to maintain prestige 
and tradition. At Tegård in Thy the first massive chiefly 
farm of early period II was later replaced by one of ex
actly similar construction and size - except that timber 
for both wall posts and central posts was scaled down 
in size. It testifies to the increasing shortage of building 
timber and mature forest, which over the next genera
tions led to a downsizing of the houses (Bech 2003: Fig. 
9). At the transition to the Late Bronze Age this develop
ment reached a critical limit, leading to a complex so
cial, religious and economic transformation that defined 
the close family as the household unit, whereas chiefs 
retained more power, at least in some regions.

Thus, we observe a direct line from decisions and 
adjustments made on a year-to-year basis to their impact

upon long-term changes in the size of households. Com
promises had to be made facing ecological overexploi
tation, yet the overall social and economic framework 
remained intact, as far as we can judge. Here a mixture 
of contradictory factors and forces are at work. Tradi
tion in the form of ritual places, ancestor barrows, must 
have had a strong impact on decisions to stay rather 
than move when economic conditions worsened, as it 
happened in Thy. Here settlements even moved into 
economically non-viable habitats, as in Bjerre, but with 
good grass production. We can demonstrate the wors
ening conditions in the use of smaller timber of bad 
quality for house construction and the use of bog turf 
for heating. The ecology had been overexploited and 
timber resources became scarce as grazing pressure in
creased (Bech & Mikkelsen 1999; Kristiansen 1998b).

However, these conditions known from Thy already 
during the Early Bronze Age (period III) became wide
spread throughout Scandinavia in the course of the 
Late Bronze Age. Households and farms were reduced 
in size, individual farms and small hamlets of the Early 
Bronze Age became larger hamlets, and some settle
ment expansion took place. But generally speaking the 
old inhabited areas of the Bronze Age remained unal
tered until some fundamental thresholds were passed. 
Factors at work were a combination of population 
expansion and economic intensification that reached a 
first threshold by the end of period II around 1300 BC 
in Thy, somewhat later in the rest of south Scandinavia 
(Thrane 2003: Fig. 8). However, period III already wit
nessed many local adjustments towards a more intensi
fied economy, by taking in new fertile land (Kristiansen 
1978:11; Poulsen 1993). Many new primary barrows 
were still erected in new locations, suggesting continued 
competition for resources and power. By the early to 
middle period III supplies of metal from Central Europe 
came to a temporary halt due to revolutionary social 
and religious changes, the Urnfield expansion. Conse
quently, over the next one or two generations chiefly 
swords throughout Northern Europe were kept in cir
culation until their hilts were worn through and the clay
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core lay bare. This exceptional phenomenon, which 
could have meant the end of the Bronze Age, was ter
minated by new supplies of metal towards the end of 
period III, and the old worn-out swords were put into 
the graves as tradition proscribed - for the last time 
on such a massive scale. From now on barrow build
ing almost ceased, having taken its toll of good graz
ing land, metal was ritually economised as urn burials 
took over, instead ritual hoarding took precedence. 
We should of course not underestimate the religious 
meaning of these changes, but on the whole the chang
ing rituals that were introduced by the beginning of 
the Late Bronze Age were part of a social and eco
nomic consolidation of the ruling elite, which included 
a conservation of economic resources.

A series of adjustments took place throughout the 
Late Bronze Age to intensify the economy - from the 
introduction of the composite ard for more efficient 
ploughing to new, more resistant crops. Manuring was 
practised to some extent, just as the more tolerant and 
wool-producing sheep became the dominant animal in 
many regions. We should see the reduction of farm 
size as being part of these adjustments, as more and 
smaller households replaced the earlier larger farm
steads. The social changes accompanying these adjust
ments in physical properties are illuminated in Appalle 
in Sweden (Ulien 1994). The house became increas
ingly the domain of a single, multi-generational family 
with their animals. Chiefly households seem to have 
become bigger and fewer during this period, whereas 
the ordinary farming family household becomes the 
norm. Using the evidence from south-western Funen, 
this has been interpreted as a development of more 
hierarchical forms of rulership, where regional chiefs 
were in control of a much larger territory than in the 
Early Bronze Age (Thrane 1999). A new type of lo
cal and regional ritual meeting place defined by rows 
or groups of cooking pits, sometimes several hundred, 
emerge (Gustafson et al. 2005; Henriksen 2005).

From a rational economic perspective, increas
ing population pressure in old settlement areas and a 
degradation of the environment should have caused a 
major colonisation to release the pressure. However, 
this did not happen, except to a limited degree, as in 
Småland, while in western Jutland and Thy some re
generation of forests suggest local migrations to more 
fertile regions. In most of southern Scandinavia, and 
Scania, more farmsteads were constructed in the old 
inhabited areas. The reason can only be the cosmologi
cal force of tradition and power inherent in the old set
tlement areas. A landscape of memory and genealogical 
power had been constructed over several centuries,

and heavy economic investments in land had also been 
made. To compensate for the increased internal com
petition caused by more people and households, farms 
and households became smaller. More farmers became 
dependent on the chiefly households, according to the 
model of Figure 46. Indeed, the economic degradation 
and intensification of the Late Bronze Age would have 
served as an ideal catalyst for the processes towards 
dependency for larger groups of farmers exemplified 
in the model. Old chiefly lineages are still honoured by 
employing the barrow for urn burials, but in some re
gions, such as Scania, urn cemeteries emerge, suggest
ing a new ritual status dislocated from the old barrow 
for larger groups. Thus, religious changes to crema
tion and urn burials are integrated into the existing 
social framework in Scandinavia, and help to intro
duce necessary changes in ritual practice that would 
conserve the ecology and lower the consumption of 
metal in burials.

What we see is an economic and social adjustment 
of Bronze Age households over the long term, perhaps 
in combination with increased regional settlement 
hierarchy. During the Early Bronze Age households 
were generally bigger and richer. Differences in scale 
were gradual, although small dependent households 
did exist. During the Late Bronze Age households are 
generally reduced in size, to conform to single-family 
households, probably under the protection of a chiefly 
household. This paved the way for the reorganisation 
taking place at the beginning of the Iron Age, when 
suddenly all hamlets were left, and everybody moved 
together into small villages in some regions, such as 
Jutland. It represented a significant break with a thou
sand-year-old settlement pattern with a correspond
ing cosmology carved out in the landscape and its 
infrastructure. It must have required negotiations and 
decisions that deliberately broke with traditions and 
created a new ideology for coming together under a 
new social and economic order as it was accompanied 
by the introduction of regulated field systems. Was it 
a rebellion of numerous ordinary farmers against an
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Figure 50. Long-term model of the rise and decline of the Bronze Age 
farm, compared to changes in metal supplies and ecology

outdated chiefly culture, economically undermined and 
lacking legitimacy? Or was it the result of the chiefly 
elite’s capacity to reinvent itself under a new banner of 
collective village life? We don’t know, but there is little 
sign of chiefly elites in the settlement evidence, so I am 
rather inclined to the first alternative - a widespread 
revolution linked to a new social ideology of collective

farmers. It is further reflected in the introduction of 
collective cemeteries that are much larger than those 
existing in the Late Bronze Age. In other regions in 
Scandinavia the break in settlement structure was not 
so drastic, and some Bronze Age traditions were con
tinued. It corresponds to a pattern of regional and lo
cal diversity during the earlier Pre-Roman Iron Age, as
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the intensive interaction of the Bronze Age fell apart 
(Jensen 1994).

These changes took place at a time when similar 
revolutionary changes undermined and erased the 
royal Hallstatt courts in Central Europe, paving the 
way for the first Celtic migrations. And in Greece 
tyrants were overthrown and democracy introduced 
for the free farmers and citizens. It was thus a turbu
lent period in Europe where new social and religious 
ideas spread and in some regions found that condi
tions were ready for change. In Denmark, however, it 
was the result of a nearly thousand-year-long period 
of a rather stable social formation, whose trajectory

had finally come to its historical end. Thus it is the 
accumulating historical forces of the long term that 
pave the way for social transformations. It was only 
when the potential for change and adjustments within 
the social and cosmological formation of Bronze Age 
society had been exhausted, that it was possible - and 
perhaps necessary - to break with that tradition. It 
was therefore a fundamental break - the creation of 
a new social order, which over the next 1000 years 
would run through the same type of cycle of economic 
growth, expanding households, and final decline with 
the reorganisation into the medieval village. But that 
is another story.
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In this book we present research on past vegetation, landscape and 

land-use in a rural district in western Scania, southern Sweden. The 

investigations were part of the West Coast Line Project, a large-scale 

archaeological project in connection with the expansion of the West 

Coast railway line. Thanks to careful surveying and a well-thought 

sampling strategy - both of wetlands and of archaeological features 

during the excavations - it has been possible to shed light on a number 

of interesting problems concerning the relationship between humans and 

their environment. Topics discussed are for instance forest composition, 

Mesolithic plant use, shore-line displacement, the introduction of culti

vation, agricultural systems during the Neolithic and Bronze Ages, and 

Bronze Age cosmology and society.
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