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INTRODUCTION

The cultural landscape is a complex and fascinating reflection 
of society. With all its characteristics and peculiarities the land
scape tells the story of its inhabitants, their activities, deci
sions, and ambitions, and, of course, it also to some degree 
limits them. This interesting relationship between humans and 
their environment is the basic factor that enables us to use stud
ies of landscape change as a tool, not only for the study of 
landscape change as such, but also for the study of human his
tory and society.

In this book I discuss landscape change in southern Sweden 
during the last millennium. It will be evident from the discus
sion that the landscape has changed in character several times 
and that some of these changes have been rather dramatic. 
Throughout the book I will interpret and discuss these specific 
landscape changes - their character, intensity, and timing - 
and I will also on a more general level discuss long-term trends 
and periodicity. The discussion will provide a long-term per
spective to our understanding of the present landscape and 
may hopefully also be useful as a historical background for 
discussions on nature conservation issues.

One major result presented in the book is that there has not 
been a one-way development towards a gradually more open 
landscape, which might be expected, but rather an interplay 
between periods of deforestation and agricultural expansion 
on the one hand and periods of decline and reforestation on the 
other. Based on interpretations of new data from detailed case- 
studies, but also on the re-examination of earlier published 
data from a large number of sites, I will argue that there has 
been major abandonment of settlements and agriculture in 
particular during two distinct periods, one during the 14th and
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INTRODUCTION

15th centuries following the Black Death of the late Middle 
Ages, and one during the late 19th and the 20th centuries in con
nection with the depopulation of the countryside and the intro
duction of modern silviculture.

In order not to limit the discussion to a one-dimensional 
description of landscape change through time, I attempt to un
derstand the underlying causes and processes. Empirically the 
book is based mainly on the results of palaeoecology - in par
ticular pollen analysis - but important additional information 
has also been gained from several other disciplines, such as ar
chaeology and history, and the discussion presented clearly has 
an interdisciplinary character. With this approach I use the 
study of landscape change to discuss historical changes in soci
ety, from the early-medieval expansion until today. A method
ological and conceptual starting point has been that to under
stand underlying causes and processes, each specific landscape 
change has to be studied in its own historical context. This 
means for instance that two recorded landscape changes dur
ing two different periods, which at first glance may look simi
lar, cannot a priori be interpreted in the same way, simply be
cause the underlying society has been different. In other words, 
any historical landscape change has to be studied and inter
preted in the light of what we know about society during that 
particular period. Otherwise, the interpretations will be too 
vague and much of the causal relationship between landscape 
change and societal change will remain hidden to us. This ap
proach has been used before in palaeoecological and other 
landscape-historical studies, but perhaps not so explicitly and 
thoroughly for the last millennium as in this book.

As mentioned above, much of the discussion in the book is 
based on palaeoecology. It is a well-established discipline that 
focuses on long-term landscape change, vegetation, fauna, and 
land-use development (for an introduction to Quaternary pal
aeoecology, see for example Birks & Birks 1980). Palaeoecolo
gy with focus on the Holocene has strong links with other dis
ciplines with a similar time-perspective, such as palaeoclima- 
tology, geology, archaeology, and history, and also, of course,
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INTRODUCTION

with botany, zoology, and with what may be called neo-ecolo- 
gy, i.e. the ecology of the present. In Sweden, several of these 
links have become stronger during the last few decades, due to 
successful interdisciplinary projects and collaborations (e.g. 
Berglund 1991, Lagerås 2000, Berglund & Börjesson 2002, 
Emanuelsson et al. 2003).

A crucial point for such collaboration and for landscape- 
historical studies in general, is the selection of scale and reso
lution, both temporal and spatial. Linking palaeoecology to 
prehistoric archaeology is relatively easy, at least in this re
spect, as the two disciplines work with similar scales. The link
ing to history and to archaeology of the historical period is 
more difficult (the historical period in Sweden is approximate
ly the last one thousand years; see figure 1). One reason for this 
is that the temporal scale of most palaeoecological studies is 
too coarse, i.e. the time-resolution is too poor and the absolute 
chronologies, which are based on radiocarbon dates, are too 
uncertain for comparison with the rather detailed historical 
record. Furthermore, in the cultural landscape as well as in so
ciety as a whole, both the rate and the frequency of change 
have increased through time, so that they are much higher dur
ing the historical period than during most of prehistory. The 
majority of pollen analyses and other palaeoecological studies 
that cover several thousands of years, sometimes the entire 
Holocene, are therefore not detailed enough to provide any 
meaningful contribution to discussions on the more recent 
past. Also the link from palaeoecology to neo-ecology, and in 
particular to discussions on nature conservation issues in the 
present landscape, are rather weak, basically for the same rea
sons. During the last fifteen years or so, the situation has im
proved, with a number of pollen-analytical studies of stratigra
phies from small ponds and peatlands with a focus on local 
vegetation history (e.g. Bradshaw & Hannon 1992, Björkman 
1996a, Lindbladh 1998). There are still, however, very few ex
amples where specific questions about changes in society and 
landscape in the last millennium have been addressed by palaeo
ecological studies.
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Years A.D.
2000 —

Modern Time

Late Middle Ages

Middle Ages
Early Middle Ages

Viking Period

Late Iron Age Vendel Period

Migration Period

Early Iron Age Roman Iron Age

Fig. 1. The Swedish time scale for the 
last 2000 years.

This book deals with the landscape development of an up
land area in southern Sweden which was not colonized until 
the medieval expansion, but which has undergone several 
changes since then. In the book I present a rather detailed pic
ture of vegetation, land-use, and society in this area, with a fo
cus on the dynamics of agrarian expansion and regression, 
farm establishment and abandonment. Although local in their 
empirical basis, many of the phenomena that are discussed - 
such as medieval colonization and expansion, periods of re
gression and abandonment, landscape effects of iron produc
tion and coaling, the Little Ice Age, heathland formation, the 
introduction of silviculture - are relevant to large areas of 
northern Europe and beyond.
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INTRODUCTION

The investigation area is situated in the northern part of the 
province of Scania and is to a large degree covered by conifer
ous forest. It is an upland area with a rather hilly topography, 
and with altitudes ranging between 80 and 160 m above sea 
level. The Quaternary deposits are dominated by sandy till, re
flecting the hard underlying gneissic bedrock, together with 
sandy glaciofluvial deposits in the valleys. The most common 
soils in the area are podsols and unstable brown earth. The 
area is also rich in peatlands, in particular bogs, usually with 
sparse pine (Pinus sylvestris) vegetation.

Today, the bogs and the podsols, and the fact that forestry 
is far more important than crop cultivation, are reflections of 
the area’s rather poor climatic conditions. In a south-Swedish 
perspective the area is relatively cold. The mean year tempera
ture is 6.0-6.5°C (January: -2.0°; July: 15°), which may be 
compared to 7.5-8.0°C in the agricultural districts of southern 
Scania. The climate is not only cold but also humid and cloudy. 
With a mean annual precipitation of 900 mm the area has the 
highest precipitation in Scania (the agriculture districts have 
approx. 500-650 mm per year). The vegetation period is cal
culated to be 197 days, which may be compared to 219 days in 
the climatically most favoured parts of Scania (these data are 
based on instrumental data for the period 1961-1990; Blen- 
now et al. 1999). To summarize this climatic information, the 
investigation area may simply be referred to as a marginal area, 
at least in the perspective of modern agriculture.

Thanks to the richness of well-preserved peatlands, the area 
has very good conditions for palaeoecological studies. The em
pirical backbone of the book is a series of four local pollen di
agrams from small peatlands (figure 2). The pollen-analytical 
studies were part of a large rescue archaeology project that was 
run by the National Heritage Board, Archaeological Excava
tions Department, in Lund (Riksantikvarieämbetet, UV Syd) 
and occasioned by the rebuilding of the E4 motorway. The pol
len-analytical and other palaeoecological investigations that 
are presented in the book, were planned and performed in close 
collaboration with archaeologists (and also with historians
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INTRODUCTION

Fig. 2. Maps showing (a) southern Sweden and neighbouring countries, 
(b) the province of Scania, and (c) the investigation area in the uplands 
of northern Scania. Grey shading in (b) and (c) indicates present-day 
forest cover, and hatching in (c) indicates peatlands. The coring sites for 
pollen analysis are indicated in (c).
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INTRODUCTION

and social geographers), who were working in the same area, 
with the same time perspective, and, partly, with the same 
questions. The selection of sites for pollen analysis was based 
on extensive reconnaissance coring in the peatlands, and on 
judgements based on the distribution, location, and character 
of archaeological features, as well as on the scientific outcome 
of excavations (Lagerås 2003a). Many of the archaeological 
features that were investigated were remains of ancient land- 
use - such as clearance cairns, farm buildings, iron furnaces, 
slag heaps, charcoal production sites, tar pits, etc - which pro
vide important information on past landscapes.

The coring sites chosen for pollen analysis were situated in 
close proximity to excavation sites. (The different coring sites 
are presented in more detail in Appendix 2.) The aim was to 
capture pollen from past vegetation and land-use in the docu
mented and excavated areas in order to enable a direct compar
ison between archaeological and palaeoecological data. The 
excavations contributed with landscape-ecological informa
tion in different ways, for example by dating and interpreta
tion of clearance cairns or iron production sites. A specific and 
very useful contribution came from the large number of macro
scopic charcoal pieces that were collected from different fea
tures and contexts, and which were identified to tree species or 
genera and also were radiocarbon-dated. These high quality 
data provide direct information about fire clearances and they 
are an important complement to the pollen diagrams (the meth
od was presented by Lagerås & Bartholin 2003).

The pollen source area of any pollen diagram is dependent 
on basin size, i.e. the size of the sampled lake or peatland (e.g. 
Jacobson & Bradshaw 1981, Prentice 1988, Sugita 1994). Al
though complicated and non-linear, this relationship is direct 
in the sense that large basins have large pollen source areas and 
small basins have smaller ones. However, when it comes to 
peatlands, basin size may be important for the influx of terres
trial pollen but even more important is the distance between 
the coring point and the edge. Small peat hollows have a great 
potential for studies of local vegetation changes, which has
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been emphasized by many authors (e.g. Bradshaw 1988, Björk
man 1996a, Lindbladh 1998), but also larger peatlands with 
edge core location may be used for such a local approach (Ed
wards 1991). The key point is the distance between the coring 
point and the edge. By comparing pollen diagrams from two 
cores from the same peatland, Lagerås et al. (1995) showed 
how a strong pollen influx of cultural indicators in a core fifty 
metres from the edge was almost non-existent in another core 
taken fifty metres further out.

A problem with edge core location is that it may be difficult 
to find long stratigraphies. Peat sequences are usually thicker - 
and hence the period that may be studied by pollen analysis 
longer - in the central parts of peatlands, which is why the vast 
majority of pollen diagrams is based on central cores. Studies 
of the vegetation development of the entire Holocene in partic
ular are dependent on such long stratigraphies. However, since 
the studies presented here only deal with the last two millennia 
and have a strong focus on the last millennium, it was possible 
to find suitable stratigraphies close to the edge of the sampled 
peatlands. This shows the importance of a connection between 
scientific aim and sampling strategy, and it helps to explain 
why most pollen diagrams of long-term vegetation develop
ment give too few details to be useful in discussions on later 
periods.

The peatlands in the investigation area are in general well 
preserved, but they are not completely undisturbed by modern 
activity. Ditches dug through the peatlands or close to them, in 
most cases to enable silviculture, have resulted in draining and 
lowering of the water table. The result of this drainage is in
creased humification and compaction of the uppermost peat. 
Analyses show, however, that the pollen record is not destruct- 
ed - it is compacted but complete. By very dense subsampling 
it has therefore been possible to produce pollen diagrams with 
a high temporal resolution even for the upper parts of the peat 
stratigraphies.

Throughout the book, focus will be on the dynamics of 
farm establishment and agrarian expansion on the one hand
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INTRODUCTION

and regression and abandonment on the other, and the land
scape diversity, not only in space but also through time, will be 
emphasized. Earlier pollen-analytical studies have often failed 
to reveal this diversity due to their regional character and/or 
poor temporal resolution. Regional pollen diagrams are suita
ble for studies of long-term change and vegetation trends (e.g. 
Berglund et al. 1996a), but in a more short-term and local per
spective they give a too static picture of the landscape. On the 
other hand, also very local pollen diagrams based on sampling 
of small hollows, known as close-canopy sites (Bradshaw 
1988), may be problematic to interpret (in the way that, for in
stance, a single oak tree which grew close to the sampling point 
and lived for 300 years may be misinterpreted as a 300-year 
period of oak woodlands). They are suitable for stand-scale 
studies, but may be too local for other research aims. Pollen di
agrams with a character somewhere between regional and lo
cal, i.e. with a relevant pollen source area of a few hundred me
tres, are probably the most appropriate for studies of farm es
tablishment and abandonment, and therefore the diagrams 
presented in this book are of this kind. Such pollen diagrams 
are sometimes referred to as extra-local (Jacobson & Brad
shaw 1981), but for simplicity I use the term local throughout 
the book. Working at farm scale in palaeoecology is fruitful as 
much of the landscape diversity depends on decisions and ef
forts made at farm level.

Before ending this introduction, some words on the structure 
of the book may be useful. The main part is a series of chapters 
that focuses on different periods and phenomena in a more or 
less chronological order. The chapters are Medieval Coloniza
tion and Expansion, Late-medieval Decline, 16th Century Re
expansion, Iron and Charcoal Production, Man-made Heath- 
land: Birth and Decline, 19th Century Crofts, and The Return of 
the Forest. After these comes Synthesis in which I summarize 
the results and present some general models and conclusions 
about landscape diversity and about the process of expansion 
and abandonment. After the references there are three appendi
ces. In Appendix 1 all the methods used are presented, while in
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Appendix 2 tota] pollen diagrams with all identified taxa are 
presented site by site, together with site-specific primary inter
pretations. Appendix 3 is a list of English plant names with 
their Latin and Swedish equivalents.

Throughout the book, discussions and arguments in the 
text are accompanied by a number of special pollen diagrams. 
They are based on the same data as the total pollen diagrams 
in Appendix 2, but to be clear and easy to grasp, they only 
present a few selected graphs relevant to the discussion. To en
able comparison, all the pollen diagrams cover the same peri
od, i.e. the last two thousand years, even though the original 
analyses reached further back in time. The combination of dif
ferent graphs in special diagrams has not only been a matter of 
presentation, but it has also been an important tool in the in
terpretation process.

18



MEDIEVAL COLONIZATION 
AND EXPANSION

Before colonization:
Prehistoric herding and transhumance

The investigation area is one of very few areas in southern Swe
den that totally lack prehistoric monuments. Most other areas 
show a variety of more or less monumental graves - such as 
burial mounds, stone settings, burial cairns, stone cists, mega
liths, etc. - in particular from the Iron Age and the Bronze 
Age, but in some areas also from the Neolithic. Based on re
sults from the National Survey of Ancient Monuments, the ar
chaeologist Åke Hyenstrand showed that there is a monument- 
free zone along the southern border of the South-Swedish Up
lands, stretching more or less along the border between the 
province of Småland in the north and the provinces of Hal
land, Scania and Blekinge in the west and south (Hyenstrand 
1979). Before A.D. 1658 this border between the provinces 
was the national border between Denmark and Sweden, which 
in combination with the absence of prehistoric monuments 
gives the impression of an uninhabited borderland with a very 
long continuity.

The maps of prehistoric settlement patterns presented by 
Hyenstrand were based on monumental graves and other tra
ditional archaeological features. Since then, a new category of 
prehistoric remains has been discovered, namely clearance 
cairns. These cairns are ancient heaps of stones cleared from 
arable fields sometime in the past. They are typically 2-6 m in 
diameter, 0.2-0.5 m high and covered by mosses or moor lit
ter, and they are very common in the forest regions of southern 
Sweden. Of course, these clearance cairns had been noted be
fore, and even in early literature they were regarded as remains
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MEDIEVAL COLONIZATION AND EXPANSION

of ancient agriculture, for instance by Carl von Linné (Linnae
us 1751), but it was not until the 1980s that archaeologists re
alized that they may be of prehistoric origin (e.g. Gren 1989). 
This important conclusion resulted in increased attention, and 
during the following decade several areas with clearance cairns 
were investigated (e.g. Jönsson et al. 1992, Connelid et al. 
1993, Lagerås 2000). From these studies we now know that 
many clearance cairn areas indeed are prehistoric, in particu
lar from the early Iron Age, and also that some areas are medi
eval or even younger. Sometimes there are prehistoric graves 
within or in close connection to the clearance cairn areas, but 
sometimes there are not, even when dating has proved that 
they are of prehistoric origin. The distribution of clearance 
cairn areas may therefore be an important complement to the 
monumental graves, and they may fill in empty areas on maps 
of prehistoric settlement patterns.

Before the project presented in this book started, large are
as of clearance cairns had recently been investigated some kil
ometres to the south, on the rim of the upland in the parish of 
Rya (Lagerås et al. 2000). Dating showed that these areas re
flect an agrarian expansion during the Roman Iron Age (c. 
A.D. 200) and that they were in use for some hundred years 
until the end of the Viking Period (c. A.D. 1000). Excavations 
among the clearance cairns also revealed Iron Age long hous
es, hearths, slag, etc., but no definite graves. Similar results 
were obtained in Hamneda, close to the river Lagan in the 
province of Småland, where large areas with clearance cairns 
and settlement remains, but no graves, could be dated and con
nected to a Roman Iron Age expansion (Lagerås 2000, Lagerås 
& Bartholin 2003).

Also in the present investigation we found clearance cairns 
but with a somewhat different appearance. The cairns them
selves looked similar to the ones in Rya and in Hamneda but 
they made up smaller areas. Initially in the project, we thought 
that they might reflect small-scale or short-lasting Roman Iron 
Age cultivation, and that they were to be interpreted as out
posts of the agrarian expansion that had resulted in the larger
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MEDIEVAL COLONIZATION AND EXPANSION

clearance cairn areas to the south. Now, with the results of ex
cavations and dating at hand, we can say that this initial hy
pothesis has turned out to be wrong. The clearance cairns of 
the investigation area reflect a later agrarian expansion, mainly 
during the Middle Ages, but in some places starting as early as 
the Viking Period or somewhat earlier, that is during the last 
centuries of the first millennium A.D. (figure 3). The Roman 
Iron Age expansion that resulted in cultivation and settlement 
at Rya was obviously limited to the border zone or the “first 
step” up in the upland, and did not reach the investigation area. 
It was not until the medieval expansion (in a broad sense) that 
this more remote upland area witnessed cultivation and perma
nent settlement. In this respect, the picture given by Hyenstrand 
still stands - the monument-free zone does really reflect a zone 
with no, or at least very few, prehistoric settlements.

So what about the period before the medieval expansion? 
As mentioned above, no traces of cultivation or permanent set
tlements have been found, in spite of careful archaeological 
surveying and a very large number of excavations. But there 
are traces of humans. First of all, quite a large number of Me
solithic sites have been found and investigated within the 
project, but as they are from before the introduction of agricul
ture they are not dealt with here (see B. Knarrström 2007). 
Apart from these Mesolithic remains, a relatively large number 
of hearths have been found. A compilation of radiocarbon 
dates from these hearths shows that they represent a long peri
od, lasting from the early Bronze Age (c. 1400 B.C.) almost to 
the present (figure 4). Very few finds, such as pottery or flint, 
have been made in connection to them and their age would 
have been impossible to judge without radiocarbon dating. The 
question is what these anonymous hearths represent. Humans 
have obviously been visiting the area for a long time, but for 
what purpose? Possible explanations are that they were just 
passing by, crossing this upland area on their route between for 
example the plain areas of Scania and Halland, or, more like
ly, that they used these upland areas as hunting grounds. How
ever, the pollen diagrams add some important information.

21



MEDIEVAL COLONIZATION AND EXPANSION
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Fig. 3. Compilation of radiocarbon dates from clearance cairns investi
gated within the present project (NE), and from clearance cairns inves
tigated within an earlier project at lower elevation (SW) (Lagerås et al. 
2000). The compilation is based on radiocarbon-dated macroscopic 
charcoal collected from the bottom layers of the clearance cairns. Such 
charcoal may originate in clearings that were carried out when the 
ground was prepared for cultivation, but it may also originate in earlier 
fires that had no connection with cultivation or stone clearance. The lat
ter is probably true for the scattered early dates. The bars show the 
number of dates within each 100-year interval, and are based on the 
mid-points of the calibrated one-sigma intervals. The two bar charts are 
based on 40 and 31 radiocarbon dates, respectively.
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Hearths

4000 3000 2000 1000 0 1000 2000
Calibrated years B.C./A.D.

Fig. 4. Compilation of radiocarbon dates from hearths investi
gated within the project. The bars show the number of dates 
within each 100-year interval, and are based on the mid-points 
of the calibrated one-sigma intervals. The bar chart is based on 
31 radiocarbon dates.

All of the four local pollen diagrams from the area show a 
weak but significant grazing signal long before the medieval 
expansion. The diagrams presented throughout this book cov
er the last two thousand years and they show a more or less 
continuous curve for Plantago lanceolata (ribwort plantain), 
which is considered to be a reliable indicator of grazing and 
possibly hay mowing (e.g. Behre 1981, Gaillard et al. 1992, 
Hjelle 1999), from the bottom of the diagrams. At the Östra 
Ringarp site, however, the original analysis reaches much fur
ther back in time than the others, and it is the only site where 
the diagram captures the introduction of grazing (figure 5). 
The diagram shows some pollen grains of P. lanceolata from 
between 4000 and 3000 B.C., that is from the Early Neolith
ic, while a continuous curve begins at c. 1700 B.C., that is the 
Early Bronze Age. From about the same levels there is also a 
more or less continuous curve for Rumex acetosalacetosella 
(sorrel). To sum up, we may therefore conclude that we have lo
cal evidence of grazing from c. 1700 B.C. onwards, a date 
which is relatively close to the first appearance of hearths.

The occurrence of Plantago lanceolata pollen and some 
other herb pollen taxa from c. 1700 B.C. onwards clearly indi
cates grazing in the area, but the grazing pressure must have 
been very low as the high frequencies of tree pollen indicate a

23



MEDIEVAL COLONIZATION AND EXPANSION

y *

f y .#>% ////

//
& -O

o
2000 

1500- 

1000: 

500 

0

500

1000^

1500:

2000:

2500:

3000:

3500-

4000

4500-

5000

y # <$> <§> b? s
^ </ y Cj2>° 4? <y <y

Start of continuous 
herding and 
wood pasturage

Early Neolithic 
grazing

20 40 20

Fig. S. Pollen diagram from Östra Ringarp with selected taxa. This dia
gram as well as other pollen diagrams throughout the book is based on 
the total pollen diagrams with all identified taxa, which are presented in 
Appendix 2. The graphs show pollen percentages (black) and ten times 
exaggeration (shaded), and they are based on the total pollen sum. 
While the other pollen diagrams throughout the book cover only the last 
2000 years, the diagram in this figure reaches much further back in time 
to capture the introduction of herding. In addition to pollen percentag
es, the diagram also shows the amount of microscopic charcoal in the 
pollen samples (% of pollen sum).
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landscape almost completely covered by forest. The tree spe
cies composition of these forests was dominated by oak (Quer- 
cus), birch (Betula), lime (Tiliä; this taxon is insect-pollinated 
and thus underrepresented in pollen diagrams), hazel (Cory- 
lus), and on damp soil alder (Alnus). It is important to note, 
however, that the degree of openness tends to be underestimat
ed in percentage pollen diagrams during periods dominated by 
forest (Broström et al. 1998). The reason for this is that the in
flux of not only herb pollen but also tree pollen responds posi
tively to an opening-up of the dense forest, while in more open 
landscapes the influx of tree pollen responds negatively to fur
ther deforestation (Aaby 1994). Nevertheless, we may con
clude that the area was mainly forested and that grazing had 
probably only resulted in minor openings and thinning out of 
the tree cover, even if we are not able come up with a more pre
cise quantification.

Most likely this grazing during the Bronze Age and the Iron 
Age was in the form of herding. Weak occurrences of grazing 
indicators in pollen diagrams, not least from the South-Swed
ish Uplands, have also been interpreted as transhumance or 
other forms of herding in earlier studies (Almquist-Jacobson 
1994, Lagerås 1996a). But those interpretations were based al
most entirely on pollen data. In the investigation area, howev
er, we now have a strong combination of data: (1) a weak but 
continuous grazing signal in local pollen diagrams from the 
Early Bronze Age and onwards; (2) a more or less continuous 
series of hearths that begins in the Early Bronze Age; (3) a to
tal lack of prehistoric grave monuments; (4) a lack of houses or 
other settlement remains in spite of numerous excavations; (5) 
a lack of clearance cairns dated to this period even though they 
are numerous from later periods, and (6) no or very little cere
al pollen. All together these data and observations constitute a 
good basis for an interpretation of herding. Shepherds from 
more low-lying areas with permanent settlement probably 
brought their cattle up to these uplands for grazing in the sum
mers, and the numerous but anonymous hearths are remains of 
their simple campsites. Also, in a recently published study in
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Fig. 5. Pollen diagram from Östra Ringarp with selected taxa. This dia
gram as well as other pollen diagrams throughout the book is based on 
the total pollen diagrams with all identified taxa, which are presented in 
Appendix 2. The graphs show pollen percentages (black) and ten times 
exaggeration (shaded), and they are based on the total pollen sum. 
While the other pollen diagrams throughout the book cover only the last 
2000 years, the diagram in this figure reaches much further back in time 
to capture the introduction of herding, hi addition to pollen percentag
es, the diagram also shows the amount of microscopic charcoal in the 
pollen samples (% of pollen sum).
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landscape almost completely covered by forest. The tree spe
cies composition of these forests was dominated by oak (Quer- 
cus), birch (Betula), lime (Tiliä; this taxon is insect-pollinated 
and thus underrepresented in pollen diagrams), hazel (Cory- 
lus), and on damp soil alder (Alnus). It is important to note, 
however, that the degree of openness tends to be underestimat
ed in percentage pollen diagrams during periods dominated by 
forest (Broström et al. 1998). The reason for this is that the in
flux of not only herb pollen but also tree pollen responds posi
tively to an opening-up of the dense forest, while in more open 
landscapes the influx of tree pollen responds negatively to fur
ther deforestation (Aaby 1994). Nevertheless, we may con
clude that the area was mainly forested and that grazing had 
probably only resulted in minor openings and thinning out of 
the tree cover, even if we are not able come up with a more pre
cise quantification.

Most likely this grazing during the Bronze Age and the Iron 
Age was in the form of herding. Weak occurrences of grazing 
indicators in pollen diagrams, not least from the South-Swed- 
ish Uplands, have also been interpreted as transhumance or 
other forms of herding in earlier studies (Almquist-Jacobson 
1994, Lagerås 1996a). But those interpretations were based al
most entirely on pollen data. In the investigation area, howev
er, we now have a strong combination of data: (1) a weak but 
continuous grazing signal in local pollen diagrams from the 
Early Bronze Age and onwards; (2) a more or less continuous 
series of hearths that begins in the Early Bronze Age; (3) a to
tal lack of prehistoric grave monuments; (4) a lack of houses or 
other settlement remains in spite of numerous excavations; (5) 
a lack of clearance cairns dated to this period even though they 
are numerous from later periods, and (6) no or very little cere
al pollen. All together these data and observations constitute a 
good basis for an interpretation of herding. Shepherds from 
more low-lying areas with permanent settlement probably 
brought their cattle up to these uplands for grazing in the sum
mers, and the numerous but anonymous hearths are remains of 
their simple campsites. Also, in a recently published study in

25



MEDIEVAL COLONIZATION AND EXPANSION

the province of Östergötland, hearths were interpreted in a 
similar way (Petersson 2006). In northern Scania it is justified 
to classify this system as transhumance, which in contrast to 
nomadism implies that the same grazing grounds were visited 
again and again on a seasonal basis.

As a background to the next section, the important thing to 
note here is that the area was not complete wilderness before 
the medieval expansion. Even though there were no or very few 
settlements, people and their livestock had been using it for 
more than one thousand years. They knew the area, its charac
ter, resources and pathways, and they had probably socialized 
it with place names and stories.

Medieval expansion in a North-European perspective

In the Middle Ages the upland area in northern Scania was 
subject to major changes. Permanent settlement and agricul
ture were established, large-scale iron production started, 
churches and castles were built. Even though the area had been 
used for seasonal herding for two thousand years, and in that 
sense was no wilderness, the medieval expansion was so thor
ough and of such high impact that it is justified to call it colo
nization. Interestingly enough, this change in local society and 
landscape was not an isolated phenomenon, but rather the lo
cal expression of a general expansion that swept through Eu
rope at this time. Before we look at the colonization of the in
vestigation area in detail it may therefore be fruitful to present 
a broader perspective.

The background or starting point for the medieval expan
sion was the decrease in population that Europe witnessed af
ter the fall of the Roman Empire. There may have been several 
factors behind this decline, but the most important one was 
probably the plague epidemics which haunted the European 
population during the 6th century. Starting with the first major 
outbreak in 543, its deadly waves swept back and forth over 
the Continent for several decades. It has not been proved if this 
epidemic reached Sweden or not, mainly due to the lack of such
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early written sources, and different opinions have been put for
ward. We can be sure, however, that the 6th century was a pe
riod of decline also here, reflected for example in farm aban
donment and reforestation in marginal areas, which is evident 
from pollen diagrams (Lagerås 1996).

After the decline a long period of expansion and population 
growth followed in large parts of Europe. It started in the 7th 
century and lasted for almost seven hundred years, until the 
next large-scale plague epidemic - the Black Death of the 14th 
century (see the chapter Late-Medieval Decline). The expan
sion as a whole is here referred to as the medieval expansion, 
although the chronological nomenclature differs from country 
to country. In Continental Europe the Middle Ages is usually 
defined as beginning as early as the 7th century or even earlier, 
while in Sweden the same period is divided into the Vendel Pe
riod (550-800), the Viking Period (800-1050), and the Midd
le Ages (1050-1500) (figure 1). A similar time-scale is used in 
Denmark. But differences in nomenclature and time-schemes 
are of minor interest. More important is the fact that the medi
eval expansion affected and included not only Central Europe 
but also, for example, Denmark and Sweden.

In an attempt to give a general outline of the expansion in a 
European perspective, the period c. 600-800 may be distin
guished as an introductory phase. It was characterized by inter
nal expansion and population growth in central areas and pos
sibly also external expansion into marginal areas (Duby 1973). 
To a large degree this was caused by a population rise and ex
pansion which filled up an empty space left by the decline of the 
6th century, and which was not accompanied by any substantial 
agro-technological development. After a short stagnation the 
expansion began again with accelerating population growth, 
major agrarian expansion, and colonization of most hitherto 
uninhabited forest areas. In this very expansive phase, which 
lasted for several hundred years but seems to have been most 
pronounced around the 12th century, society underwent a series 
of gradual but fundamental changes. Many of these changes 
were related to each other but their causal relationships are
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difficult to sort out. Among the most important changes and 
processes were urbanization, the introduction of a monetary 
system, the spread and acceptance of Christianity, and the es
tablishment of a feudal system. A process that may have been 
particularly important for the agrarian and settlement expan
sion was the replacement of thraldom (i.e. slavery) by a system 
based on tenant farmers (Sw: landbor) (Lindkvist 2003). This 
was a complex process, which was slow and gradual with inter
mediate stages during the Early Middle Ages (Myrdal & Toliin 
2003). As tenant farmers the peasants were still dependent, but 
after they had fulfilled their duties in day-labour and paying 
taxes they had the possibility of improving their own standard 
through hard work. This was an important difference from 
thraldom. As a consequence, forests were cleared for agricul
ture, production increased, and population numbers rose. The 
last thralls in Sweden were released during the early 14rh centu
ry, but in most parts of Sweden as well as Denmark thraldom 
was in strong decline as early as the 11th and 12th centuries.

The rise in population was vigorous, in particular during a 
period centred on the 12th century, but it is difficult to quantify 
in absolute numbers. In England it has been estimated that the 
population more than tripled from the end of the 11th century 
(based on the Domesday Book of 1086) to the mid-14th century 
(Duby 1973), and other parts of northern Europe may have wit
nessed a similarly vigorous rise. In Denmark and Sweden we do 
not have any written sources that can be used for population es
timates of that time, but a vigorous rise is indicated, for exam
ple, by the fact that the number of villages was at least doubled 
during the same time (Myrdal 1999a). In southern Scania and 
other central settlement areas the number of grave fields shows 
that a pronounced rise in population started as early as the 8th 
century, but most marginal upland areas were probably not af
fected by the expansion until the 11th and 12th centuries.

This population rise can be seen as an important factor be
hind the agrarian expansion. On the other hand, population 
rise would not have been possible without a development of ag
ricultural tools, implements and techniques. The improvements
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within the agricultural system at this time laid the foundation 
for a larger population and also provided a surplus that could 
be invested in cities, castles and churches. Technical develop
ments within agriculture may to a large degree be explained by 
a greater availability of iron, with which stronger, sharper and 
more efficient implements and tools could be made. Most im
portant were probably the spade with an iron tip and the ard 
with a longer share, both used for tilling (Myrdal 1997). Also 
the plough was introduced, in Scania as early as the 11th centu
ry, but the use of it was for long confined to fertile plains. In up
land areas, where the cultivated fields were rich in stones and 
boulders, the spade and the ard were dominant and were still in 
use all the way up to the beginning of the 20th century. Another 
important improvement was the development of a scythe with a 
long blade, which made the collection of hay-fodder for winter- 
stalled livestock much more efficient. Finally, the introduction 
of larger and heavier iron axes aided deforestation and the trans
formation of woodlands to fields, pastures and meadows.

In addition to the technical improvements and the changes 
in society which have been discussed so far, a factor that may 
also have contributed in a positive way to the medieval expan
sion was climate. Attempts to ascribe societal changes to cli
matic events have a long tradition in archaeology and history 
(e.g. Wendland & Bryson 1974), but the interpretations of caus
al relationships have often, for good reason, been criticized for 
being too simple. Even if most of us agree that climate sets im
portant frames to human activity, opinions differ to what de
gree climatic changes really have been decisive for development 
in society. However, in climatically marginal areas, where sum
mer temperatures and the length of the growing season are lim
iting factors for agriculture, changes in climate have certainly 
played an important role and may help to explain periods of es
tablishment on the one hand and abandonment on the other.

Earlier studies based their comparisons on rather poor cli
matic data, but great advances have been made within palaeo- 
climatic research during the last few decades. The amount of 
proxy data is increasing all the time - for instance from inland
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Fig. 6. Mean temperature curve for the last 2000 years in the 
Northern Hemisphere presented as anomalies with respect to 
the 1961-1990 average (Moberg et al. 2005). The curve is based 
on high-resolution tree-ring data, low-resolution proxies from 
lake and ocean sediments, and for the last two centuries instru
mental data.

ice cores, deep sea sediments, and tree rings - and, what is 
equally important, progress has been made in how to combine 
data of different kinds. The best temperature curve for the 
Northern Hemisphere available at the moment is probably the 
one published by Moberg et al. (2005), which is based on a 
combination of high-resolution tree-ring data and low-resolu
tion proxies from lake and ocean sediments (figure 6). As evi
dent from this curve, the period 600-1100 was characterized 
by a gradual and step-wise increase in mean temperature, with 
two pronounced warm peaks around 1000 and 1100. After the 
temperature optimum at 1100, a cooling trend started which 
use to be referred to as the Little Ice Age, and which finally 
reached bottom values in the 16th and 17th centuries. Since then 
there has once again been a gradual increase in temperatures, 
and at the right end of the diagram the curve rises steeply, in
dicating anthropogenic warming due to the so-called green
house effect. What is most interesting for the discussion here is 
that the medieval expansion obviously coincided with a period
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of increasing mean temperatures. It is also notable that the pe
riod c. 950-1150 was warmer than any other period of the last 
two thousand years, with the exception of the greenhouse tem
peratures of the last century. The Norse colonization of Green
land in the late 10th century, with the establishment of settle
ment and farming which lasted until the early 15th century, is 
the most striking reflection of this Medieval Warm Period. 
However, also in climatically less extreme environments, such 
as the South-Swedish Uplands, the medieval expansion process 
was probably supported or reinforced by the relatively favour
able climate of that time.

Colonization and farm establishment 
in northern Scania

From the general background of climate and medieval expan
sion in a European perspective presented above, we may now 
take a closer look at the investigation area in northern Scania 
and explore local evidence of colonization. To begin with, there 
are no written sources from the area that reach far enough back 
in time to cover the colonization process. The earliest preserved 
document with a local connection is a letter by the Danish king 
Erik Menved, which was written in 1307 at a royal castle in Ör- 
kelljunga (Ödman 1995, Skansjö 1997a). Not much is known 
about the castle except that it was burnt down in 1316, proba
bly only a few decades after it was built. The barely visible re
mains of it have been identified on a forested hill in Örkelljun- 
ga, but no investigation has been carried out. There is also some 
other mention of the castle in early documents, but it is not un
til the beginning of the 16th century that we get more detailed 
information on ordinary settlement. The earliest preserved 
written documents that give information on local agricultural 
settlement are two cadastral registers (Sw: jordeböcker) from 
1514 and 1523 (Skansjö 1997a). For the two parishes Örkel- 
ljunga and Fagerhult, which make up most of the investigation 
area, these documents mention 44 settlement units by name. 
The size of the two parishes together is 220 square kilometres,
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which gives an average of one settlement unit per five square 
kilometres. Most of the settlement units were probably single 
farms but some may have been double farms or even small ham
lets. Thus, these written sources show that there was a well-es
tablished settlement in the area by the end of the Middle Ages. 
They say nothing about how far back in time we may extrapo
late this picture, but the existence of a castle indicates that there 
were some agrarian settlements as early as around 1300. Simi
lar evidence is given by the church in Örkelljunga. It has been 
modified and rebuilt several times but its oldest parts have been 
dated to the 14th or possibly 13th century. Since the building of 
a church during the Middle Ages was dependent on taxes col
lected from local farmers (Sw: tionde), the church is indirect ev
idence of settlement and agriculture in that early period.

Another source for interpreting the settlement history is the 
place-names. Some of the names occur in early documents, the 
earliest one being Örkelljunga (then spelled Øthknælyung) 
mentioned in 1307, but also other names may be tentatively 
dated based on research and experience from other parts of 
southern Sweden. In particular the endings are useful for dating 
purposes. In the area, common place-name endings are -torp 
and -arp (meaning ‘new farm’ or ‘moved out farm’), -hult and 
-alt (meaning ‘forest’ or ‘grove’), -bygget (meaning ‘small build
ing in the forest’) and -Ijunga (meaning ‘heathland’). These 
names are regarded as predominantly originating in the Middle 
Ages or somewhat later (Pamp 1983). Names with the ending 
-torp or -arp, may be slightly older, that is from the Viking Pe
riod, but most of them are certainly medieval. The oldest types 
of place-name endings, which are believed to originate in the 
Early Iron Age or at least before the Viking Period (e.g. -löv), 
are not found in the area. In conclusion, the local place-names 
indicate settlement establishment mainly during the Viking Pe
riod and/or the Middle Ages, but it should be noted that dating 
based on place-names alone is rather insubstantial.

Turning to the archaeological evidence, it has already been 
mentioned above that the area was used only for seasonal herd
ing during the Bronze Age and most of the Iron Age, and that
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Fig. 7. Compilation of radiocarbon dates from iron production 
sites and clearance cairns investigated within the project. The 
bars show the number of dates within each 100-year interval, 
and they are based on the mid-points of the calibrated one-sigma 
intervals. The two bar charts are based on 14 and 40 radiocar
bon dates, respectively.

it was during the medieval expansion that permanent settle
ment and cultivation were established. The archaeological re
sults from excavations and surveying within the project shed 
some light on this colonization process. Most important in this 
respect are the results of radiocarbon dating from clearance 
cairns. These cairns are the remains of ancient cultivation in 
stone-cleared fields, and the charcoal found among the bot
tommost stones in the cairns is believed to originate mainly 
from the burning of twigs, trees, and shrubs when a plot was 
cleared and prepared for cultivation (Lagerås & Bartholin 
2003), although some of the charcoal originated in earlier fires. 
Through radiocarbon analysis of such charcoal it is possible to 
date when a particular field was cleared and by compiling a 
large number of dates from several sites in a region it is possi
ble to get an overview of the cultivation history. The compila
tion presented in figure 7 shows that stone clearance (and hence 
cultivation) did not start before the medieval expansion, with
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a continuous series of dates beginning in the 7th century. The 
geographical distribution of the dates show that the earliest 
ones, i.e. those from the 7th to the 9th century, are from the 
south-westernmost part of the investigation area, which has a 
more central character than the till plateaus in the northeast. 
These early dates may not necessarily be connected to stone 
clearance but may reflect fire clearance in connection with tem
porary cultivation that preceded permanent cultivation and 
settlement.

Another activity connected to the medieval expansion was 
iron production. A very large number of slag heaps have been 
found earlier in the area during surveying, and within the 
project some sites with iron furnaces and slag heaps were exca
vated and dated. These dates show that local iron production 
started in the late 12th century and lasted until the 17th century 
(figure 7). Also charcoal production started in the Middle Ages 
but it was more common in post-medieval times. The land
scape-ecological effects of iron production and charcoal pro
duction are discussed in more detail below in the chapters Iron 
and Charcoal Production and Man-made Heathland: Birth 
and Decline. These activities are mentioned here first of all to 
show the complexity of the medieval expansion. It is obvious 
that not only agriculture but also iron production was of eco
nomic importance in the area during the Middle Ages, and one 
of our initial hypotheses was that the suitable conditions for 
iron production (ore in bogs and lakes, fuel in the forests) were 
possibly a driving force behind the colonization. According to 
our dates, however, local production of iron began late in the 
12th century, i.e. one or a few hundred years after the first es
tablishment of agriculture and settlement, and a more intense 
iron production did not start until the 15th century. Probably, 
the initial colonization of the area was mainly agricultural 
while a more complex economy was developed later on (this 
will be further discussed in Synthesis below).

From this picture of the medieval colonization and expan
sion based on archaeological and historical data, we now turn 
to the pollen diagrams. Four local pollen diagrams produced
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within the project will be used to interpret the timing and char
acter of the expansion. In order from southwest to northeast, 
the sites are Östra Ringarp, Grisavad, Värsjö Utmark and 
Bjärabygget (figure 8; see also Appendix 2 for site descriptions 
and total pollen diagrams). Together the diagrams give a rath
er clear picture of the general colonization process of this up
land area. At the same time they reveal local differences be
tween the sites.

In general the landscape that met the colonizers in the in
vestigation area was a forested one. How dense the forest was 
is difficult to say, but it was at least slightly thinned out and it 
had openings in the canopy due to the seasonal grazing that 
had been going on for a long time. According to the pollen ana
lyses the dominating tree taxa were oak (probably both com
mon oak Q. robur and sessile oak Q. petraea), beech (Fagus 
sylvatica), lime (probably mainly small-leaved lime T. corda- 
ta), birch (both silver birch B. pendula and downy birch B. pu- 
bescens), and hazel (Corylus avellana). Less common but still 
present were, for instance, elm (mainly wych elm U. glabra), 
aspen (Populus tremula), and hornbeam (Carpinus betulus). 
On wet ground grew alder (mainly common alder Alnus gluti- 
nosa), birch, and less frequently pine (Scots pine Pinus sylves
tris).

The forest composition was rather stable before the coloni
zation but it was not without change. Hazel for example had 
been gradually decreasing, due to the gradual climatic and 
edaphic deterioration since the early- and mid-Holocene cli
matic optimum. (Hazel is technically a shrub but may in an ec
ological perspective be treated as a tree.) Beech on the other 
hand was increasing. This tree species expanded relatively late 
into northern Europe and Sweden and the possible role of cli
matic and anthropogenic factors behind its migration and es
tablishment have been discussed by many authors (e.g. Björk
man 1996a, Küster 1997). The date for the first local expan
sion of beech in the investigation area varies slightly between 
the different diagrams, but falls within the time-interval A.D. 
400-800. This increase is mirrored in a decrease in oak, which
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Fig. 8. Map of the investigation area with the four coring sites for pollen 
analyses. The cities of Örkelljunga and Skänes-Fagerhult are indicated, 
as well as the medieval border between Denmark and Sweden.

thrive on the same type of soils but obviously lost the competi
tion with the dominant and more shade-tolerant beech.

Looking now at the local expressions of the medieval expan
sion site by site, we start in the southwest with Ostra Ringarp 
and then move towards the northeast and to gradually higher el
evations (figure 8). In the diagram from Östra Ringarp, the me
dieval expansion starts with a few pollen grains of Secale (rye) 
and Cerealia undiff. (unspec. cereals) at levels dated to the 9th- 
11th centuries A.D. (i.e. the Viking Period) (figure 9). At the same 
levels, a peak in SIRM values indicates soil erosion, probably in 
connection to cultivation. However, the high frequencies of tree 
pollen indicate a much-forested landscape, so these early cereal 
pollen grains and the SIRM peak probably reflect only small 
clearings for temporary cultivation. This initial phase was fol
lowed by a major change dated to the 11th century (i.e. the begin
ning of the Middle Ages according to the Swedish time-scale), 
during which a more open cultural landscape was established.
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Fig. 9. Pollen diagram from Östra Ringarp with selected taxa. This dia
gram as well as other similar diagrams throughout the book is based on 
the total pollen diagrams with all identified taxa, which are presented in 
Appendix 2. The graphs show pollen percentages (black) and ten times 
exaggeration (shaded), and they are based on the total pollen sum. The 
time scale is based on radicarbon dates and linear interpolation. In ad
dition to the pollen graphs, the result of the SIRM measurement of the 
core is presented, which indicates soil erosion in the catchment area. 
The levels interpreted as reflecting the introduction of temporary culti
vation and the earliest farm establishment are indicated.

11



MEDIEVAL COLONIZATION AND EXPANSION

From this level onwards the pollen diagram shows strong and 
continuous curves for several cultivated taxa, and also relative
ly high pollen percentages of Poaceae undiff. (grass) and some 
other herbs reflecting grazed or mowed grassland. The chang
es dated to the 11th century are interpreted as reflecting the es
tablishment of a local farm close to the sampling site. From 
this level onwards SIRM values remain relatively high, indicat
ing permanent cultivation and settlement. According to the 
pollen diagram this medieval farm grew rye (Secale), barley 
(Hordeum), wheat (Triticum), flax (Linum usitatissimum), 
and hemp (Cannabis type), which was probably retted in the 
lake. It also had open or half-open pastures and probably hay 
meadows characterized by grass and herbs, but with no or very 
little heather (Calluna).

This pollen-analytical interpretation may be supplemented 
with information from some other sources. An early 19th cen
tury map of Östra Ringarp has revealed an ancient strip field 
pattern close to the sampling site (figure 10) - a type of field 
pattern that has been discussed in other projects in southern 
Sweden and which has been interpreted as originating in the 
Viking Period or the Early Middle Ages (e.g. Connelid 2002). 
The establishment of a local farm at Östra Ringarp during the 
11th century - inferred from the pollen data - can possibly be 
connected to the establishment of these strip fields. Alterna
tively, the strip field structure may have been established later, 
when the population grew and the agricultural land had to be 
divided among different farmers (see discussion on page 61). 
According to the map the strip fields were situated northwest 
and northeast of the sampling site, at a distance of less than 
100 m for the closest ones.

Archaeological information from the site is scanty, and ex
cept for some test trenches no excavation was carried out with
in the project. However, back in 1953 a furnace and some oth
er remains of bloomery iron production were excavated in close 
connection to the sampling site (Wedberg 1981, Englund 1995). 
By radiocarbon dating the furnace was dated to the 13th or 14th 
century.
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Coring point

100 m

Fig. 10. Map from 1818-1824 of Östra Ringarp showing buildings, ar
able fields (dotted), and meadows. The coring point for pollen analysis 
is indicated. Original map redrawn by Pär Connelid.

The local expression of the medieval expansion at Östra 
Ringarp may thus be interpreted in the following way: A farm 
was established in the 11th century. There had been no farm on 
the site before, but the area and its suitability for cultivation 
was well known due to temporary cultivation that had been 
practised for some centuries. When the farm was established it 
grew several different crops and it used grasslands for pastur
age and hay production. As a complement to the agricultural 
economy it was also involved in iron production.

The next site, Grisavad, is situated only 1.6 km northeast of 
Östra Ringarp. It has a more marginal setting than Östra Rin
garp, more or less surrounded by peatland, but the process of 
medieval expansion has been very similar. The first cereal pol
len grains appear at a level dated to about A.D. 800 and at the 
same time there is an expansion of grassland indicated by an
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Fig. 11. Pollen diagram from Grisavad with selected taxa. The levels inter
preted as reflecting the introduction of temporary cultivation and the ear
liest farm establishment are indicated. (For details see caption to fig. 9.)
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Fig. 12. Map of the Grisavad site with the remains of an abandoned 
croft. Hatching indicates peatlands. The coring point for pollen analy
sis is indicated.

increase in Poaceae undiff. (grass) (figure 11). This agricultural 
expansion may reflect the establishment of a local farm as ear
ly as A.D. 800, but the very sparse and discontinuous cereal 
record rather suggests an initial and temporary cultivation fol
lowed by grazing. A continuous cereal record starts at a level 
dated to the 11th century, where there is also a further increase 
in Poaceae undiff. Also Rumex acetosa/acetosella (sorrel) - 
which at this time first of all was a weed on arable land - shows

41



MEDIEVAL COLONIZATION AND EXPANSION

a significant increase at the same level. The changes dated to 
the 11th century are interpreted as reflecting the establishment 
of a local farm in the vicinity of the sampling site. According to 
the pollen data this medieval farm grew barley (Hordeum), rye 
(Secale), and wheat (Triticum), and it had open pastures with 
field vegetation dominated by grasses. The very high percent
ages of Poaceae undiff. may indicate that the sampled peatland 
was used for hay production.

At Grisavad there was a small-scale excavation close to the 
sampling site, which focused on the visible remains of a 19th 
century croft (figure 12). The excavation revealed no medieval 
remains although the pollen diagram shows that there had 
been a farm somewhere in the vicinity at that time (A. 
Knarrström 2003). The arable fields of the late croft were situ
ated very close to the peatland (only 20 metres from the coring 
point), and they have resulted in a strong influx of cereal pol
len in the upper part of the diagram (see the chapter 19th cen
tury crofts below). The cereal signal of the medieval farm is 
weaker, which probably indicates that it was situated a bit fur
ther away from the sampling point than the later croft.

The next site is Värsjö Utmark. It is situated on a till pla
teau at an altitude of 120-130 m above sea level, which is more 
than 20 m higher than Grisavad and Östra Ringarp. The pol
len diagram from Värsjö Utmark shows a similar early-medie
val development as those sites but slightly delayed (figure 13). 
It starts with temporary cultivation of slash-and-burn type in 
the 9th and 10th centuries, reflected in some pollen grains of Se
cale (rye) and a peak in microscopic charcoal. The landscape 
remained forested until the 12th century, when a more open 
cultural landscape was created. From that time onwards the 
pollen diagram shows a continuous cereal record and also high 
percentages of Poaceae undiff. (grass). The major changes in 
the diagram dated to the 12th century are interpreted as reflect
ing the establishment of a local farm. The cereal record and the 
increase in Poaceae undiff. are matched by a decrease in Fagus 
(beech), which indicate that mainly beech forest was cleared to 
give way to open land. The peak in microscopic charcoal at the
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12th century level suggests that fire was used in the initial clear
ing of the beech forest. The interpretation is supported by the 
fact that macroscopic pieces of charcoal, which were found be
neath an ancient clearance cairn close to the sampling site, 
were identified as beech and radiocarbon-dated to the 12th cen
tury.

An archaeological excavation at Värsjö Utmark revealed 
late remains of settlement and agriculture, but also some medi
eval ones (figure 14). In addition to the medieval clearance 
cairn mentioned above a charcoal kiln and some tar pits were 
dated to the 13th-14th centuries (A. Knarrström 2004). Fur
thermore an iron production site situated only 800 m from the 
Värsjö Utmark site was dated to the same time period (Foren- 
ius et al. 2005, Strömberg in prep.).

We may conclude that after some temporary cultivation 
beech forest was cleared and a farm was established at Värsjö 
Utmark in the 12th century. The farm grew rye (Secale), barley 
(Hordeum), and some wheat (Triticum), and it had open grass
lands used for grazing and hay mowing. The arable fields were 
certainly stone cleared, although it is difficult to separate the 
medieval clearance cairns from the later ones (only two of the 
clearance cairns were radiocarbon-dated). The agricultural 
economy was complemented by the production of charcoal and 
tar, and possibly the farm was also involved in the nearby iron 
production. It shows that the forest was a resource utilized by 
the medieval farmers, although it is difficult to quantify its eco
nomic importance in relation to agriculture.

The final pollen site to present is Bjärabygget, situated in 
the northeastern part of the investigation area only six kilome
tres from the border between the provinces of Scania and Små
land, which until 1658 was the national border between Den
mark and Sweden. Bjärabygget has a marginal setting with 
large peatlands and is situated at approximately the same ele
vation as Värsjö Utmark. The Bjärabygget diagram shows the 
local establishment of a medieval farm, with a similar process 
as on the other three sites, but with a rather late establishment, 
even later than at Värsjö Utmark.
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Fig. 13. Pollen diagram from Värsjö Utmark with selected taxa. In ad
dition, the amount of microscopic charcoal in the pollen samples is pre
sented (% of pollen sum). The levels interpreted as reflecting the intro
duction of temporary cultivation and the earliest farm establishment are 
indicated. (For details see caption to fig. 9.)
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Fig. 14. Map of the Värsjö Utmark site with the remains of an aban
doned croft. Hatching indicates peatlands. The coring point for pollen 
analysis is indicated.

The cereal record starts with a few pollen grains of Secale 
(rye) dated to the 10th and 11th centuries (figure 15). The weak 
and discontinuous cereal record together with the low frequen
cies of Rumex acetosa/acetosella (sorrel) indicate clearings for 
temporary cultivation, probably by a farm at some distance. At 
the same level as the first Secale grain the diagram shows an in
crease in Fagus (beech), which may indicate that this small- 
scale disturbance favoured the establishment of a beech forest 
(cf. Björkman 1996a).

Starting at a level dated to the 13th century the diagram 
shows a continuous cereal record, mainly of Secale. At the same 
level there is an increase in Poaceae undiff. (grass), Calluna 
(heather) and in, for instance, Rumex acetosa/acetosella. These
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Fig. 15. Pollen diagram from Bjärabygget with selected taxa. The levels 
interpreted as reflecting the introduction of temporary cultivation and 
the earliest farm establishment are indicated. (For details see caption to
fig■ 9.)
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Coring point

^ Clearance cairn

Fig. 16. Map of the Bjärabygget site with ancient clearance carins. 
Hatching indicates peatlands. The coring point for pollen analysis is in
dicated. Radiocarbon-dated clearance cairns are marked with a broken 
circle (see fig. 17).

changes dated to the 13th century are interpreted as reflecting 
the establishment of a farm nearby. According to the pollen 
data this medieval farm grew rye and some barley (Hordeum), 
and had grasslands for pasturage and probably also for hay 
production.

Close to the sampling point at Bjärabygget were the visible 
remains of ancient agriculture, such as clearance cairns (figure 
16), which were subject to archaeological excavation within 
the project (Linderoth 2004, Lorentzon in prep.). (In connec
tion with the agricultural remains there were also stone foun
dations of buildings, but they could not be excavated as they
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Clearance cairns at Bjärabygget
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Fig. 17. Radiocarbon dates (calibrated one-sigma intervals) 
from clearance cairns at Bjärabygget (see fig. 16).

were situated outside the area for exploitation.) The clearance 
cairns were carefully investigated and altogether ten macro
scopic charcoal pieces from eight different clearance cairns were 
radiocarbon-dated. The results are presented in the diagram in 
figure 17. As evident from the diagram two charcoal pieces were 
dated to the 10th century, that is the Viking Period, six were dat
ed to a period which lasted from the 13th to the 15th century, 
that is the Middle Ages, and finally two (both from the same 
clearance cairn) were dated to the 17th or 18th century. Of the 
two early dates from the Viking Period, one is from a clearance 
cairn that also gave a date to the late Middle Ages. The older 
date is probably not connected to stone clearance but may nev
ertheless reflect clearing by fire for agricultural purposes.

The radiocarbon dates show that most of the clearance 
cairns on the site originate in medieval cultivation, or more 
precisely from the 13th to the 15th century. The clearance cairns 
were situated only about 50 m from the coring point and can 
with certainty be connected to the medieval cultivation reflect
ed in the pollen diagram. Note in particular that the continu
ous series of dated clearance cairns start at the same time as 
the continuous record of cereals in the pollen diagram. Hence 
there is a striking similarity between these two independent 
sources, showing the establishment of permanent cultivation 
on the site in the 13th century. Furthermore the two early char
coal pieces from beneath clearance cairns, which were dated to
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the Viking Period, match the first weak appearance of Secale in 
the pollen diagram, interpreted as temporary cultivation.

Taken together, the pollen and archaeological data show 
that the medieval expansion at Bjärabygget started with clear
ances by fire and temporary cultivation during the 10th and 11th 
centuries. In the 13th century permanent cultivation in stone- 
cleared fields was introduced, which reflects the establishment 
of a farm in the local area. At the same time grazing was inten
sified and pastures expanded.

The results from Bjärabygget give us a picture of the local 
development on that specific site, but they also give us a valua
ble key to the interpretation of pollen diagrams in general. The 
interpretation of cereal pollen is always difficult and in partic
ular when it comes to quantification of the size of arable fields, 
etc. Attempts have been made to estimate the average pollen 
production of cereals (e.g. Broström et al. 2004), but it has also 
been shown that most cereal pollen is not dispersed during 
flowering but rather in connection with harvest (Vuorela 1973), 
and therefore we may expect that their pollen dispersal is to a 
high degree dependent on agricultural technique. This makes 
the interpretation of cereal records difficult, in particular as, 
for example, harvesting and threshing techniques have changed 
through time.

In this situation archaeological data may be a valuable con
tribution. In all the local pollen diagrams presented in this 
study, continuous but weak cereal records have been interpret
ed as reflecting local cultivation (where local means within one 
or possibly a few hundred metres). Such low cereal percentag
es could perhaps be interpreted as the result of long-distance 
pollen transport from arable fields situated far away, in partic
ular as cultivation in connection with later farms on the same 
sites resulted in much stronger cereal signals. What is interest
ing about Bjärabygget in this respect is that the weak but con
tinuous cereal record in the pollen diagram, dated to the Mid
dle Ages, is accompanied by a series of clearance cairns of the 
same age situated only about 50 m from the coring point. It 
shows that local medieval cultivation may result in a very weak
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pollen signal, and, the other way around, that a weak cereal 
record in a pollen diagram indeed may reflect local cultivation. 
Obviously pollen dispersal from medieval arable fields was 
very limited, at least in the study area. As it is hard to believe 
that the medieval arable fields were much smaller than the ones 
cultivated by later crofts and other small farms in the same ar
eas, the differences in cereal representativeness may perhaps be 
explained by differences in harvesting techniques. During the 
Middle Ages cereals were harvested by cutting the ears with a 
sickle (e.g. Myrdal 1997, Poulsen 1997), while during later 
times the straw was cut close to the ground using a scythe. It is 
easy to imagine that the careful sickle harvesting during the 
Middle Ages resulted in less pollen dispersal than the later 
technique of using scythes, and it may to some degree explain 
the relatively weak cereal records of the medieval sections in 
the pollen diagrams.

After this methodological comment and the site-by-site pres
entation above, we may now summarize the interpretations 
from the local pollen diagrams in a regional picture of the me
dieval expansion. At all the sites the first signs of agricultural 
expansion (except for the introduction of wood pasturage much 
earlier) were small-scale clearings and temporary cultivation, 
which preceded permanent cultivation by some centuries. The 
phase of temporary cultivation started in the early Viking Peri
od, approximately A.D. 800, in the southwestern part of the 
area and about a century later in the northeastern part. In most 
other pollen-analytical studies, single cereal pollen grains at 
levels where there are few other agricultural indicators are not 
paid much attention. However, by the consistency of the results 
from the four diagrams in this study the weak cereal records to
gether make up a convincing pattern which gives us new in
sights into the expansion process. It shows that the medieval es
tablishment of farms and permanent cultivation were preceded 
by temporary cultivation and small-scale forest clearing which 
had started two or three centuries earlier. What is also interest
ing to note is that - with a possible exception of Östra Ringarp 
- the cereal records show no continuity from the Viking Period
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cereal record into the medieval one. On the contrary there 
seems to have been a break in cultivation that lasted for at least 
a century.

The weak cereal record of the Viking Period probably re
flects outland cultivation carried out far away from settle
ments. It was a small-scale, temporary cultivation in forest 
clearings and was probably intended only to be so. However, 
an alternative interpretation, which cannot be completely ruled 
out, is that this temporary cultivation reflects the introductory 
phase of an agriculture and settlement expansion that for some 
reason was never completed or fulfilled. This is a thrilling 
thought, but unfortunately it cannot be proved or disproved by 
the data at hand.

Whatever the purpose of the early clearings, we may con
clude that the conditions for agriculture at sites chosen for 
farm establishment during the Middle Ages were not unknown 
to the farming community - their suitability had already been 
tested by temporary cultivation during the Viking Period. We 
do not know if the people who made these early clearings came 
from the same settlements as the later ones who established 
permanent farms, or if they were in any way related. If there 
was no direct relationship or continuity in this respect, the rea
son why sites that had once been used for temporary cultiva
tion were later regarded as suitable for settlement and perma
nent cultivation may have been that they showed some quality 
due to the early clearings, such as, for instance a more open 
forest structure, which attracted the settlers.

As mentioned above the temporary cultivation started slight
ly later in the northeastern part of the investigation area than 
in the southwest. If we look at the next phase - the establish
ment of local farms practising permanent cultivation - this 
time/space gradient is even more pronounced. Moving from 
the southwest to the northeast, which also represents a gradu
al increase in altitude from 100 m to about 130 m above sea 
level, the farm establishment is dated to the 11th century at 
Ostra Ringarp and Grisavad, to the 12th century at Värsjö Ut
mark, and to the 13th century at Bjärabygget (figure 18). Hence
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Fig. 18. Summary graphs for all cereal pollen [i.e. Cerealia undiff. (un- 
spec. cereals), Hordeum type (barley), Secale (rye), Triticum (wheat), 
and Avena (oat)] from each site. The graphs show percentages of total 
pollen. Levels interpreted as reflecting the introduction of temporary 
cultivation and the earliest farm establishment are indicated.

the colonization process in the study area may be envisaged as 
a moving frontier from southwest to northeast, gradually 
reaching higher elevations. An interesting result is that the me
dieval expansion was obviously still going on during the 13th 
century. What is also interesting to note is that the farm at 
Bjärabygget was situated relatively close to the national board
er between medieval Denmark and Sweden. Even though the 
representativeness for a larger area is unclear, the relatively late 
establishment at Bjärabygget may illustrate how the uninhabit
ed borderland was gradually colonized - a process which also
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Fig. 19. Map showing the different steps of the agricultural colonization 
of northern Scania. The map is based on dated clearance cairns (Lager
äs et al. 2000) and pollen diagrams (present study).

may have contributed to the need for an unambiguous and 
more distinct border.

This picture of a settlement frontier moving from south
west to northeast gradually reaching higher elevations becomes 
even more striking if we broaden the perspective in both time 
and space, and also include other source material than pollen 
data. Thanks to a series of archaeological and palaeoecological 
investigations in connection with the construction of the new 
E4 motorway, not only within the present project but also in 
connection with a previous road section, we can follow the up
land expansion of permanent settlement and cultivation all the 
way from the fertile plains in the southwest (figure 19). Down 
on the plains the richness of prehistoric remains from all peri
ods shows a settlement continuity from the Neolithic onwards. 
The first step up on the upland was taken in the Roman Iron 
Age, about A.D. 200, according to the results of the investiga
tion and radiocarbon dating of large areas with clearance
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cairns (Lagerås et al. 2000). Among the clearance cairns there 
were also the remains of long houses, iron production, etc., 
from the same time. This Roman expansion reached only about 
five kilometres up on the upland along the investigated gradi
ent. The next step of expansion was taken considerably later, 
during the Middle Ages, when agriculture and settlement es
tablishment reached Östra Ringarp and Grisavad in the 11th 
century, Värsjö Utmark in the 12th century, and Bjärabygget in 
the 13th century (figure 19).

Obviously the colonization of the uninhabited areas of north
ern Scania was a step-wise process, which gradually reached 
further up into the upland. New farms were not established in 
completely unknown areas, but rather within the activity area of 
earlier settlement, that is within a zone used for wood pastur
age, temporary cultivation, and other outland activities. A plau
sible interpretation is that the new settlers were still tied in one 
way or another to their parent settlements. They were socially 
and perhaps also economically linked to the settlements they 
came from and they were still part of the same society. The for
ested uplands offered new possibilities for a diverse economy, 
based not only on agriculture, but also on, for example, iron 
production, coaling, forestry, hunting, etc. However, the set
tlers came from an agricultural society, and we may therefore 
regard agriculture as the fundamental basis for the medieval 
expansion even in an upland area such as northern Scania.

The medieval land-use and cultural landscape

After the interpretation of the colonization process we may 
now try to combine different sources of information and char
acterize the medieval agricultural land-use in the investigation 
area. To start with, however, it can be concluded that the Mid
dle Ages from many points of view is still an enigmatic period, 
not least when it comes to land-use. The fact that the Middle 
Ages by definition belong to the historic period, and not to the 
prehistoric one, may fool us into believing that medieval land
scapes, land-use techniques, etc., should be familiar to us and
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hence should be easy to interpret. Sometimes also a too simple 
division is made, for example, between prehistoric and histor
ic settlement patterns, or between prehistoric and historic land- 
use systems, which gives the impression that historic condi
tions known from later periods may easily be extrapolated 
back to the Middle Ages. In Swedish archaeology such a static 
view of the landscape and settlement development of the his
toric period is quite common. Clearance cairns and other agri
cultural remains that according to maps from the 18th or 19th 
centuries are situated in non-cultivated outlands are interpret
ed as being prehistoric simply because they do not fit into the 
late historic settlement and land-use pattern. Several investiga
tions have shown, however, that many such agricultural re
mains in outland areas may be medieval, and that there have 
obviously been many changes within the historic period (e.g. 
Vestbö-Franzén 1997, Lagerås 2002a, Ericsson 2004).

Also in the investigation area, in the uplands of northern 
Scania, the landscape has undergone several changes since the 
Middle Ages. Hence, the information that we have got from 
written sources from the 16th century onwards, for example on 
agricultural production, cannot be extrapolated to the Middle 
Ages without caution (Skansjö 1997a). Interpretations of the 
local land-use and cultural landscape have to be based prima
rily on palaeoecological data together with the radiocarbon 
dates of some agricultural remains. The local interpretations 
may also be compared to the general picture of Swedish medi
eval agriculture as presented by Myrdal (1985, 1999).

To begin with, the cultivation of cereals in the investigation 
area during the Middle Ages is reflected first of all in the occur
rence of cereal pollen. Hordeum-type pollen was found in the 
medieval sections in all the diagrams (figures 9, 11, 13, 15). 
This pollen type includes different species of barley as well as 
one wheat species (einkorn Triticum monococcum), which are 
not possible to distinguish based on pollen analysis alone. 
However, of the different species and varieties included in this 
pollen type, macrofossil analyses of charred cereal grains have 
shown that the only one that was regularly cultivated in Sweden
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during the Middle Ages was hulled barley (Hordeum vulgare 
var. vulgare) (Engelmark & Viklund 1990, Engelmark 1992), 
and all others were absent or very rare. We may therefore con
clude that the identified Hordeum-type pollen grains reflect lo
cal cultivation of hulled barley.

Also Secale pollen was found in the medieval sections in all 
the diagrams of the area. The only possible Secale species is rye 
(Secale cereale), which obviously was cultivated at all the in
vestigated sites.

In addition to Hordeum type and Secale, some pollen grains 
of Triticum have also been identified at three of the four sites. 
It is missing in the medieval layers at Bjärabygget, which is the 
most northeastern site. Triticum covers several wheat species 
that are difficult to separate, but according to macrofossil anal
yses the only wheat species that was cultivated regularly during 
the Middle Ages in southern Sweden was bread wheat (Triti
cum aestivum) (Engelmark 1992). The Triticum-pollen grains 
probably indicate cultivation of this species.

In the pollen diagrams there is also a taxon called Cerealia 
undiff., which mainly includes cereal pollen that could not be 
identified to genera, due to poor preservation, folding, etc. 
Elowever, it may also include pollen grains of a few wild grass 
species, which, similarly to cereals, have large pollen grains, in 
particular floating sweet-grass (Glyceria fluitans), lyme-grass 
(Leymus arenarius), and couch (Elytrigia repens). If lyme- 
grass or couch grew in the area it was certainly as weeds in ar
able fields, which makes them indicators of cultivation almost 
in the same way as cereals. Floating sweet-grass may be more 
problematic as it grows on natural wet soil and need not to be 
connected to cultivation or any cultural land. This possible 
source of error seems, however, to be of no importance in the 
present study, as the graph for Cerealia undiff. in all the dia
grams follows the graphs for the cereals identified with certain
ty. Most probably many of the pollen grains referred to as Ce
realia undiff. are in fact barley.

Another cereal that is possible to distinguish in pollen anal
ysis is Avena, which includes the cultivated species oat (Avena

56



MEDIEVAL COLONIZATION AND EXPANSION

sutiva) and the weed wild-oat (Avena fluitans). In the present 
study no pollen of Avena was found in layers dated to the Mid
dle Ages, but it was found in layers from the last three hundred 
years. Even though the possibility of small-scale cultivation 
also during the Middle Ages cannot be excluded based on neg
ative evidence, the results indicate that oat was not an impor
tant crop until later. Studies based on written sources have 
shown that oat was an important crop particularly in western 
Sweden at least from the 16th century onwards (Söderberg & 
Myrdal 2002), and according to macrofossil analyses this 
seems to have been the case as early as the Viking Period 
(Viklund 2003). The investigation area in northern Scania is 
on the rim of western Sweden, but the results indicate that it 
was not embraced by the western tradition of oat cultivation, 
at least not during the Middle Ages.

To sum up, hulled barley, rye, and bread wheat were the 
three major crops in the area during the Middle Ages. The 
quantitative relationship between these different crops is diffi
cult to judge from the pollen data, partly because of the low 
frequencies and partly also because of differences in pollen 
production, dispersal, etc. Most cereals are autogamous and 
have poor pollen dispersal as much of their pollen remains in 
the hulls (Behre 1981). The exception is rye, which is an allo- 
gamous species with higher pollen production and more effi
cient wind dispersal. In relation to the other cereals, rye is 
probably over-represented in pollen diagrams. Having this in 
mind, the results indicate that barley and even wheat may have 
been of similar importance to rye during the Middle Ages in 
the study area, except for at Bjärabygget in the northeast where 
there was a very strong dominance of rye.

The picture of medieval crops presented here, which is 
based on pollen analysis, fits in relatively well with the one giv
en by Myrdal (1999), which based his interpretation mainly on 
written sources from the 14th and 15th centuries in Middle Swe
den. According to him, barley was the dominating crop fol
lowed by rye, while wheat and oat played a minor role. A sim
ilar picture has emerged from macrofossil analyses of charred
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cereals from southern Sweden (e.g. Hjelmqvist 1992). There 
were regional and local variations, however, as exemplified by 
the importance of oat in western Sweden as mentioned above.

In addition to cereals the pollen diagrams from the present 
study provide evidence for two other cultivated species during 
the Middle Ages, namely hemp (Cannabis sativa) and flax (Li
num usitatissimum). Hemp was cultivated at one of the sites, 
Östra Ringarp, from the initial farm establishment in the 11th 
century throughout the Middle Ages and all the way up until 
approximately the early 19th century. Pollen of hemp may be 
difficult to distinguish from those of hop (Humulus lupulus), 
and they are both included in the pollen taxon Cannabis type. 
However, the cultivation of hop only involved female plants 
(Hansson 1996), which of course do not produce pollen. Some 
male plants may have been around, but it would still not ex
plain the high percentages from Östra Ringarp. The high val
ues could only be explained by the cultivation of hemp, which 
is a plant that produces a great amount of pollen (Subba Red
di 8c Reddi 1986). Furthermore, the cultivation of hemp in 
contrast to hop seems to have focused in particular on male 
plants as they produce the best fibres (Edwards 8c Whittington 
1992, Mercuri et al. 2002).

Hemp is not a native plant to Sweden but it was introduced 
during the Iron Age and it was cultivated in many regions dur
ing the Middle Ages. It has leaves and flowers with narcotic 
properties and also oil-rich seeds, but in early times it was cul
tivated first of all for its fibres, which could be used to produce 
ropes, cloth, fishing nets, etc. After harvest the fibres were ex
tracted through a process called retting, in which bundles of 
stems were deposited in standing water for six or more weeks, 
after which they were dried and twisted to make ropes, etc. 
(Schofield 8c Waller 2005). High pollen percentages of Canna
bis type are often interpreted as evidence of hemp retting in the 
actual lake sampled for pollen analysis, both in Swedish stud
ies (e.g. Regnéll 1989, Gaillard 8c Göransson 1991) and abroad 
(e.g. Bradshaw et al. 1981, Mercuri et al. 2002, Rasmussen 8c 
Anderson 2005, Schofield 8c Waller 2005). The high percentages
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at Östra Ringarp may in the same way be interpreted as origi
nating from retting. However, even though the values are high 
- about 5 % of the pollen sum - they are much lower than in 
several other studies, in which they sometimes reached more 
than 30 %. Therefore, and having the rich pollen production 
of hemp in mind, the Cannabis record at Östra Ringarp may 
not necessarily originate from retting, but simply from hemp 
fields close to the site. In either case, however, it reflects local 
cultivation.

In the medieval section in the diagram from Östra Ringarp 
there is also one pollen grain of Linum usitatissimum (flax). 
One pollen is not much, but this entomogamous (insect-polli
nated) species is a very poor pollen producer, which never 
shows a strong signal in pollen records. Usually only one or a 
few pollen grains are found, even in samples within the culti
vated areas (Behre 1981). The single flax pollen from Östra 
Ringarp is therefore interpreted as an indication of local culti
vation, even though it is not possible to conclude anything 
about its importance.

It is worth noting that the medieval farm at Östra Ringarp 
cultivated both hemp and flax, as both these crops were grown 
for the fibres, and were processed partly in the same way. A 
similar relationship - that pollen of flax and Cannabis type oc
cur at the same levels - has been shown also by some other pol
len-analytical studies (e.g. Peglar et al. 1989, Regnéll 1989, 
Gaillard &c Göransson 1991). In one Danish study, large num
bers of macrofossil seeds and capsules of flax in medieval lake 
sediments were interpreted as the remains of retting. Pollen 
analysis of the same layers revealed abundant Cannabis-type 
pollen but only three pollen grains of flax (Rasmussen 2005, 
Rasmussen & Anderson 2005). It illustrates the weak pollen 
signal of flax and its poor representation in pollen spectra, even 
when it has obviously been cultivated in the vicinity and retted 
in the actual lake. Therefore it is justified to interpret a single 
flax pollen grain, in particular when it is found in the same lay
ers as Cannabis type, as an indication of local cultivation. We 
may conclude that the farm at Östra Ringarp during the Middle
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Ages and later was involved in fibre production for ropes and 
textiles - a specialization that we do not find indications of at 
any of the other three investigated sites. (However, flax pollen 
was found at Grisavad in much younger layers, dated to the 
19th century; see the chapter 19th Century Crofts.)

After this résumé of positive local evidence of medieval 
crops it should be mentioned that it is not possible to prove all 
crops through pollen analysis (table 1). From early written 
sources and also from macrofossil analyses (Myrdal 1985, 
Engelmark 1992) we know for example that field pea (Pisum 
sativum), horse bean (Vicia faba), and turnip (Brassica rapa) 
were cultivated in both Denmark and Sweden during the Mid
dle Ages. Field pea and horse bean belong to the Fabaceae fam
ily while turnip belongs to the Brassicaceae family. They are all 
poor pollen producers and their pollen types are not possible to 
distinguish from other taxa within the same families. Hop 
(Humulus lupulus) was also cultivated during the Middle Ages 
but due to the preference for female plants, and also due to the 
similarity between the pollen of hop and hemp (see above), its 
cultivation may be difficult to prove or disprove by pollen anal
ysis. It is possible that some or all of these crops were also 
grown in the investigation area, in spite of the lack of pollen- 
analytical evidence. Therefore, to conclude, the list of crops 
cultivated in northern Scania during the Middle Ages accord
ing to the pollen analyses presented in this study - that is rye, 
barley, wheat, hemp, and flax - make an important contribu
tion to our knowledge but it probably does not give the full pic
ture of the diversity of medieval crops.

If we now leave the crops and look at the arable land, the 
medieval cultivation identified in the pollen diagrams took 
place in stone-cleared fields. This is evident from radiocarbon- 
dated clearance cairns throughout the investigation area - al
together twelve clearance cairns from six different archaeolog
ical sites were dated to the Middle Ages, that is to the time pe
riod A.D. 1050-1500 (figure 7). The dated material was 
charcoal, mainly from beech (Fagus), sampled from the bot
tom layers of the cairns. It probably originated from burning of
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Table 1: Some cultivated plants and their representation in pollen dia
grams. Representation in this context means not only that a pollen tax
on may be present in the samples but also that it is possible to distin
guish from other taxa.

Strong representation Weak representation No representation
Rye (Secale cereale)
Hemp (Cannabis sativa)

Barley (Hordeum vulgare)
Wheat (Triticum sp.)
Oat (Avena sativa)
Hop (Humulus tuputus)
Flax (Linum usitatissimum)

Field pea (Pisum sativum)
Horse bean (Vicia faba)
Turnip (Brassica rapa)
Potato (Solanum tuberosum)

twigs etc. when a plot was cleared and prepared for cultiva
tion.

Many of the areas with medieval clearance cairns give an 
amorphous and irregular impression, while others show a more 
advanced structure with strip fields. This structure is recogniz
able in ancient maps and sometimes also in the field, by frag
ments of stone walls, terraces, or earth banks. Among the four 
pollen-analysed sites in the study, strip fields were identified 
only at Östra Ringarp, but they have been identified at several 
other sites within the investigation area (Connelid 2003), and 
they are also known from other parts of southwestern Sweden 
(e.g. Mascher 1992, Widgren 1997, Connelid 2002, 2004).

The strip fields probably reflect a division of the agricultural 
land among different farmers, but such an interpretation seems 
at first to be in conflict with the fact that the medieval settle
ment pattern in the investigation area was dominated by single 
farms. During the 17th century, from which we have relatively 
good historical data, the vast majority were single farms while 
only 20 % made up small hamlets consisting of three or four 
farms (Skansjö 1997a). In contrast to this, the settlement struc
ture on the agricultural plains in southern Scania was dominat
ed by large hamlets or villages, with about 15 farms on average 
(Dahl 1942). However, a complicating factor when interpreting 
the settlement structure from early registers is that a “farm” not 
only refers to a settlement unit but also to a tax-paying unit,
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which may not necessarily be the same. In the investigation 
area, the cadastral registers from the 16th century, as well as 
the Swedish Civil Survey conducted after the conquest of Scania 
in the 17th century (Sw: Jordrevningsprotokoll), mention by 
name several different farmers at each single farm. This is par
ticularly true for farms with a presumed early-medieval origin 
(Skansjö in prep.). Hence, it seems as if some single farms func
tioned as hamlets with several different farmers, even though 
they are called farms and not hamlets in the documents. This 
probably explains why they developed a strip field division of 
the land. Östra Ringarp is a typical example. It not only shows 
a strip field pattern - according to a cadastral register (Sw: 
Decimantjordeboken) from 1651 it was a farm (in the meaning 
of a tax paying unit) with eight different farmers. Possibly there 
were several different farmers at Östra Ringarp (then only 
called Ringarp) during the Middle Ages as well.

As mentioned above, Östra Ringarp is the only one of the 
four pollen-analysed sites where we have found evidence of 
strip fields. Together with evidence of medieval hemp and flax 
cultivation inferred from pollen data, and also local iron pro
duction, it gives the impression of having been a well-estab
lished medieval farm with a diverse economy and probably sev
eral farmers. Other sites such as, for example, Bjärabygget, 
with its rye cultivation and simple clearance cairns, give a more 
modest impression. In conclusion the medieval farms and the 
land-use systems in the area were not all uniform, but instead 
showed diversity, ranging from small single farms to large 
hamlet-like ones with a more complex economy, organization 
and land-use.

In addition to the rather intense cultivation in strip fields 
and among clearance cairns discussed so far, there may also 
have been extensive crop growing, for example slash-and-burn 
cultivation. The earliest written document on slash-and-burn 
cultivation in southern Sweden is from the 14th century (Vest- 
bö-Franzén 2004), and in the 15th and 16th centuries it was 
widespread in most forest regions (Myrdal 1999a). In the 
present study, single cereal pollen grains from some centuries
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before the early-medieval farm establishment were interpreted 
as temporary cultivation, possibly of the slash-and-burn type, 
and it cannot be excluded that such extensive cultivation was 
also practised in outlands after the colonization. This is how
ever difficult to prove or disprove. The most common crops in 
this type of land-use were rye (Secale cereale) and turnip 
(Brassica rapa), of which only rye can easily be traced by pol
len analysis. As rye was also grown in infields, single pollen 
grains from temporary clearings may be hidden in the Secale 
record, which certainly is dominated by pollen from continu
ous cultivation in stone-cleared fields.

So far, focus in this section has been on cultivation and crop 
growing, but animal husbandry was equally or probably more 
important. The pollen diagrams reflect open or semi-open 
grasslands during the Middle Ages at all the investigated sites. 
Most of these grasslands were certainly pastures, but some may 
also have been used for winter fodder production through mow
ing. In the pollen diagrams these pastures and meadows are re
flected first of all in high percentages of Poaceae undiff. (grass), 
and also in a great diversity of herbs, for instance Plantago lan- 
ceolata (ribwort plantain), Rumex acetosa/acetosella (sorrel), 
Potentilla type (tormentil, cincuefoil, etc.), and Filipendula 
(dropwort, meadowsweet). Grasses of different species certain
ly dominated, but it should be noted that most other herbs are 
entomogamous (insect-pollinated) and are therefore underrep
resented in pollen diagrams. The low frequencies and sporadic 
occurrence of some of this herb pollen are difficult to interpret 
and they may be regarded as qualitative indicators rather than 
quantitative ones. Examples of pollen taxa that are represented 
only by a few pollen grains, but nevertheless contribute to the 
picture of the medieval grassland vegetation, are Rbhianthus 
type (yellow-rattle, eyebrights), Trollius europaeus (globeflow
er), and Circium (thistles).

The possibility of distinguishing mowed hay meadows from 
grazed pastures in pollen spectra has been discussed by sever
al authors (e.g. Greig 1983, Gaillard et al. 1994, Lagerås 
1996a). Even though stress caused by mowing is similar to

63



MEDIEVAL COLONIZATION AND EXPANSION

stress caused by grazing, these two types of land-use may re
sult in different plant composition (Ekstam et al. 1988). In pas
tures there is often a larger proportion of thorny, stinky and 
bitter plants than in hay meadows (e.g. thistles), simply be
cause this type of defence works on grazing animals but not on 
scythes. Pastures may also have a larger proportion of trample- 
resistant plants. In the long run, meadows may become more 
nutrient-depleted, due to hay collecting, while in pastures more 
nutrients are returned to the system as dung. Finally, the fact 
that the grazing season begins some months prior to hay mow
ing, which in southern Sweden is traditionally in the middle of 
July or later, gives some plants better possibilities to flower in 
hay meadows than in pastures. From these examples it is evi
dent that grazing and mowing result in somewhat different 
plant compositions, but in practice much of this difference is 
smoothened out, partly because most meadows were grazed in 
late summer and fall after mowing.

A problem when it comes to pollen analysis is that the indi
cator species that may distinguish meadows from pastures are 
often poor pollen producers, or they have pollen that is hidden 
in pollen types that include many taxa, for example Poaceae 
undiff. (grass), Rosaceae undiff. (rose family), Asteraceae Fac- 
tucoideae (dandelions, hawk’s-beards, etc.), Aster type (ground
sel, colt’s-foot, etc.), and Ranunculaceae undiff. (buttercup 
family). In the pollen diagrams from the investigation area there 
is no certain evidence of hay meadows, mainly due to these dif
ficulties, although the pollen grains of, for example, Rhinan- 
thus type (yellow-rattle, eyebrights) and Centaurea nigra type 
(common knapweed) may be regarded as positive indicators.

A plant that was absent or at least rare in most pastures at 
the time is heather (Calluna vulgaris). This is an interesting fact 
as heather totally dominated the pastures in the same area some 
hundred years later, in particular during the 19th century. (The 
late expansion of heathlands is discussed in more detail in the 
chapter Man-made Heatbland: Birth and Decline.) For some 
reason, most pastures during the Middle Ages never developed 
into nutrient poor heathlands in spite of several hundred years
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of grazing. Obviously grazing was not enough to produce 
heathland in this region, at least not during the prevailing cli
matic conditions. The question why heather expanded later is 
difficult to answer, but it may have been a combination of sev
eral factors, such as climatic deterioration (the Little Ice Age), 
soil degradation, and the increased use of fire. Note that medi
eval agriculture benefited from the good climate of the Medie
val Warm Period (see page 30) and also of the brown earth 
soils that had been built up for thousands of years in deciduous 
woodland.

There was however a small-scale expansion of heather as 
early as the Middle Ages at two of the investigated sites: Grisa- 
vad and Bjärabygget. In the diagrams from these sites there is a 
small but significant increase in Calluna pollen dated to the 13th 
century (figure 20), a rise which may reflect the first establish
ment of heathland in some restricted areas. It is worth noting 
that the oldest documented place-name in the area is Örkelljun- 
ga (then spelled Øthknælyung), which is mentioned in a letter 
from 1307. Örkelljunga was the main settlement of the parish, 
with a church and a royal castle. The first part of the name, Ör- 
kel-, is related to öken, which is the Swedish word for desert, in 
this context probably meaning uninhabited or deserted. The 
ending -ljunga is related to ljung, which is the Swedish name for 
heather and in this context probably means heathland (Pamp 
1988). Hence, the place-name indicates that there was at least 
some heathland in the vicinity of Örkelljunga at the beginning 
of the 14th century and probably earlier, and we may for good 
reason connect this with the rise in Calluna pollen dated to the 
13th century at Grisavad and Bjärabygget. The distance between 
Grisavad and Örkelljunga was only three kilometres.

According to the pollen diagrams, the medieval pastures 
had relatively few shrubs. In particular the absence of Junipe- 
rus (juniper) pollen is significant, as this taxon normally pro
duces a great deal of pollen that is easy to identify. A few Juni- 
perus pollen grains are found in the medieval sections but there 
is no major expansion until the 16th century and later (figure 
21). Some willow (Salix) may have grown in pastures on damp
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Fig. 20. Calluna vulgaris (heather) pollen graphs for each 
site. The graphs show percentages of total pollen.

soil and bog-myrtle (Myrica) in wetlands, but the over-all im
pression is that shrubs were few. It must be noted, however, 
that shrubs of the rose family, that is of the genera Prunus 
(blackthorn, etc.) and Crataegus (hawthorns) are poor pollen 
producers and they may have been present even though their 
pollen has not been detected.

After these rather detailed discussions on different crops, 
land-use, etc. we may now try to summarize this section by 
trying to envisage what the medieval landscape in northern 
Scania looked like:

The forests had been used only for herding and extensive 
wood pasturage for thousands of years, and during the Viking
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Fig. 21. Juniperus (juniper) pollen graphs for each site. The 
graphs show percentages of total pollen.

Period - as a prelude to the medieval expansion - the area was 
also subject to extensive cultivation in temporary clearings. 
However, it was the colonization and farm establishment in the 
early Middle Ages that triggered a more profound landscape 
change and the birth of a diverse cultural landscape in the up
lands of northern Scania. This medieval cultural landscape 
was characterized by a dispersed settlement structure with sin
gle farms and possibly a few small hamlets. The farms had 
stone-cleared fields used for growing cereals and other crops. 
Rye and barley were the most common cereals and were prob
ably cultivated at every farm. At some they also cultivated 
wheat, and at a few specialized farms they also cultivated fibre
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plants such as hemp and flax. The arable of most farms was ir
regular, while some - probably larger ones with several farm
ers - had their arable organized in strip fields.

Close to arable and settlement were also open pastures as 
well as meadows for hay production. Both pastures and mead
ows had a rich flora characterized by grasses and herbs, and 
they thus differed from the poor heathlands of later periods. 
They also had stands of light-demanding trees such as birch 
and hazel and possibly shrubs of, for instance, hawthorn and 
blackthorn (but almost no junipers). Trees close to settlement 
were probably pollarded for leaf fodder although it is not pos
sible to prove this by pollen analysis.

Leaving the arable and the open grasslands that surround
ed settlements and moving further out into the outland the 
landscape was still rather forested. It was a deciduous forest 
dominated by beech and oak, and in much smaller numbers 
trees such as lime and hornbeam. In lighter and more open 
parts of the forest thrived birch and perhaps some aspen and 
rowan, while alder bordered lakes and fens. There was one co
niferous tree species present in the region, namely pine, but it 
was by large confined to bogs.

The forests were not wilderness, but rather part of the cul
tural landscape and became so more and more. They provided 
timber for buildings and firewood, and they were the basis for 
the production of charcoal and tar (one important consumer of 
charcoal was the local iron production). The forests were also 
used for wood pasturage and probably for leaf fodder collec
tion, which, together with the other human activities, certain
ly affected the forest structure. Grazing and browsing ought to 
have been most intense in the vicinity of farms, which resulted 
in a slow gradient from open land around settlement to dense 
forests far away. Apart from these general conclusions about 
the forest structure it is difficult to quantify the denseness or 
openness of the medieval forest in absolute numbers.

68



LATE-MEDIEVAL DECLINE

Local evidence of agricultural decline 
and abandonment

So far focus has been on the expansion process and on the ag
riculture practised by the early-medieval farmers. The four dif
ferent local pollen diagrams presented here give a rather unan
imous testimony of the expansion. They show a time gradient, 
with an earlier expansion in the southwestern part of the inves
tigation area than in the northeast, but all the sites witnessed 
farm establishment and the introduction of permanent cultiva
tion within the time period A.D. 1000-1300. They thus tell 
more or less the same story of early-medieval expansion. How
ever, during the course of the Middle Ages the picture changed 
and the different farms faced different destinies. We will now 
look at the late-medieval development site by site. It will turn 
out that two sites in particular are interesting in that they show 
indications of farm abandonment in the 14th century. These 
sites are Grisavad and Värsjö Utmark.

In the diagram from Grisavad a weak but continuous cere
al record starts at a level dated to the 11th century, which was 
interpreted as the time of farm establishment. The farm grew 
several different crops and had grasslands used for pasturage 
and probably hay production. Interestingly enough, however, 
the cereal record shows an abrupt end at a level dated to the 
14th century (figure 22). It reflects how cereal growing in the 
local area ceased, which was the end of a 300-year period of 
permanent cultivation at the site.

Following the end of the cultivation there are some signs of 
overgrowing. An immediate response seems to have been an 
expansion of willow shrubs (Salix), while a slower response is 
shown by the expansion of Pinus (pine) and in particular of 
Fagus (beech). Later, when cultivation was introduced again in
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Fig. 22. Pollen diagram from Grisavad with selected taxa. The levels in
terpreted as reflecting early-medieval farm establishment and late-me
dieval abandonment are indicated. (For details see caption to fig. 9.)
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the late 16th century, reflected in the reappearance of cereal 
pollen, the diagram shows a sharp decrease in Fagus and to 
some degree also in Finns. This relationship probably reflects 
how the same fields that were abandoned in the 14th century 
once again were cleared and cultivated.

In spite of the ceased cultivation and overgrowing of some 
land, the relatively high percentages of grass pollen (Poaceae 
undiff.) together with the large number of herb pollen taxa 
show that there were still some grasslands in the area. Obvi
ously cereal growing ceased while some grazing continued, 
and the most plausible interpretation is that the local farm was 
abandoned and that parts of the area were still used for graz
ing by one or several distant farms. The local land-use thus 
turned from intensive to more extensive. It is not possible from 
the pollen data from this site to say if mowing continued or if 
the hay meadows were also turned into pastures.

As the late-medieval decline has been explained by some 
authors as the exhaustion of poor soils in marginal areas (see 
discussion in next section), it should be mentioned that there is 
a decrease in grass pollen and an increase in Calluna (heather) 
in the Grisavad diagram at a level dated to the 13th century. 
This change, which happened about a century before the aban
donment, indicates that some grazed pastures turned into poor 
heathland, and thus could reflect soil exhaustion. However, the 
increase in Calluna is rather weak and there was obviously still 
a great deal of grassland that did not develop into heathland. 
In particular, if one compares this with the much stronger de
velopment of heathland in the 19th century, which is reflected 
in high Calluna percentages in the upper part of the diagram, 
it seems as if heath formation could not have been a major 
problem in the Middle Ages.

The other site within this study that shows signs of late-me
dieval farm abandonment is Värsjö Utmark. In the pollen dia
gram from Värsjö Utmark the start of a continuous cereal 
record and a major increase in open-land taxa were dated to the 
12th century and interpreted as reflecting the establishment of a 
local farm. In the same way as in the diagram from Grisavad,
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the medieval cereal record from Värsjö Utmark ends abruptly at 
a level dated to the 14th century (figure 23). Cereal growing 
ceased at this site after about two hundred years of permanent 
cultivation. Also notable is that some other taxa, which reflect 
weeds on arable or ruderal land, are present at levels from be
fore the 14th century but are absent after, such as Urtica (nettle), 
Rumex obtusifolius type (dock), and Chenopodiaceae (goose- 
foot family).

In contrast to Grisavad, however, there seems to have been 
no overgrowing by shrubs or trees on abandoned land at Värsjö 
Utmark. On the contrary the diagram shows an expansion of 
Poaceae undiff. (grass) and several other grassland taxa, such 
as Plantago lanceolata (ribwort plantain), Melampyrum (cow- 
wheat), Potentilla type (tormentil, cinquefoil), and Ranuncu
lus type (buttercup). Obviously the area was still grazed. As at 
Grisavad the most plausible interpretation is that the local farm 
was abandoned and that the area was used for grazing by oth
er farms situated farther away. There are at least two possible 
explanations as to why grassland indicators increased when 
cultivation ceased. One is that abandoned arable fields were 
transferred to pastures, which meant a total expansion of 
grassland. The other is that a slightly decreased grazing pres
sure resulted in richer flowering of many grassland taxa, which 
in the pollen diagram gives the impression of grassland expan
sion. However, both explanations may be valid as one does not 
exclude the other, and they both imply a shift from intensive to 
more extensive land-use.

As always it is difficult to distinguish hay meadows from 
pastures, but there are some changes in the herb pollen compo
sition, which may reflect a change in grassland use. In particu
lar Rkinanthus type (yellow-rattle etc.) shows an interesting 
distribution in the pollen diagram. It includes some species that 
may be found in pastures but are more characteristic of tradi
tionally managed hay meadows, and analyses of modern pollen 
samples from sites with known land-use have shown a strong 
positive correlation between this pollen taxon and mowing 
(Gaillard et al. 1992). In the diagram from Värsjö Utmark
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Fig. 23. Pollen diagram from Värsjö Utmark with selected taxa. The 
levels interpreted as reflecting early-medieval farm establishment and 
late-medieval abandonment are indicated. (For details see caption to
fig- 9.)
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Rhinanthus type shows a continuous record from the level of 
farm establishment until approximately the level interpreted as 
abandonment, and it is absent from the 14th century onwards 
in spite of the rich occurrence of other grassland taxa. The end 
of the Rhinanthus type record may tentatively be interpreted 
as reflecting a change in grassland use when hay meadows were 
transferred to pastures. Such an interpretation would fit in well 
with the interpretation above of a shift to a more extensive ag
ricultural use of the area. It also fits in with the picture given 
by studies of written sources, for instance from the Vadstena 
convent, which shows that many abandoned farms in southern 
Sweden were used for grazing (Myrdal 2003).

To follow up the discussion on Grisavad above, it should be 
noted that the diagram from Värsjö Utmark does not show an 
increase in Calluna (heather) or any other signs of possible soil 
exhaustion before the abandonment in the 14th century. Taken 
together, the two sites give no support to the idea that farm 
abandonment was caused primarily by soil exhaustion, al
though there may of course have been local and regional differ
ences.

According to the pollen analytical evidence presented so 
far, both Grisavad and Värsjö Utmark witnessed farm aban
donment in the 14th century, and at both sites cultivation was 
re-introduced and settlement re-established in the 16th century. 
This late-medieval agricultural decline is however not found at 
the other two sites, Östra Ringarp and Bjärabygget. Östra Rin
garp shows continuity in cereals and other agricultural indica
tors from the farm establishment in the 11th century, through
out the Middle Ages, and all the way up to the early 20th cen
tury. A decrease in cereal pollen percentages at a level dated to 
the 14th century may tentatively be interpreted as a temporary 
break or decline in cereal growing (figure 18), but it must, in 
any case, have been very short-lasting and there are no signs of 
farm abandonment.

Also at Bjärabygget there are no signs of a late-medieval de
cline. There are some changes in the pollen diagram at the level 
dated to the 14th century, such as a decrease in Poaceae undiff.
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Fig. 24. Indications of agricultural expansion (grey arrows) and 
regression (black arrows) in the four pollen diagrams of the 
present study.

(grass) and an increase in Betula (birch), which may reflect 
overgrowing of some pastures, hut the cereal record shows 
continuity indicating continuous cultivation. Also the radio
carbon-dated clearance cairns from the same site show conti
nuity throughout the late Middle Ages (figure 17).

In summary, of the four medieval farms investigated in this 
study two were abandoned in the 14th century while the other 
two survived (figure 24). The abandoned farms were used ex
tensively for grazing until the 16th century when new farms 
were established in more or less the same places and cultivation 
was re-introduced. In the meantime cultivation and settlement 
lingered on at the other two sites with no obvious signs of de
cline, but - which is interesting to note - also with no signs of 
expansion until the 16th century. Thus the overall impression 
on a regional scale is that the decline in the 14th century was 
followed by a period of stagnation that lasted for approximate
ly two hundred years. During that period there was no capaci
ty for agricultural expansion. With no doubt these changes, as 
documented in the pollen diagrams, reflect what is known as 
the late-medieval agrarian crisis (see next section).

The fact that some farms were abandoned and some were 
not raises the question of whether the character of the sites 
could explain this difference. Östra Ringarp is distinguished 
from the others in several ways, with early farm establishment,
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strip fields, fibre plant cultivation, and a large number of farm
ers mentioned in the 17th century sources. It is also the only one 
of the sites where there is still an existing farm today. In com
parison to the others it thus has a rather central character and 
it is perhaps no surprise that it survived the late-medieval cri
sis. It is situated in the south-westernmost part of the investiga
tion area at an altitude of 100 m above sea level, and has a 
combination of sandy till and sandy glaciofluvial deposits. The 
sampled peatland was a small lake during the Middle Ages.

The Grisavad site is situated only 1.6 km from Östra Rin
garp and at the same altitude, and like Östra Ringarp it also 
shows early farm establishment. Grisavad has, however, a differ
ent environmental setting, dominated by glaciofluvial deposits 
and peatlands, which give it a rather poor character. This dif
ference could possibly explain why the farm at Grisavad was 
abandoned in the 14th century while the farm at Östra Ringarp 
was not.

Moving to the northeast the farm at Värsjö Utmark was also 
abandoned in the 14rh century. It was situated at an altitude of 
120-130 m above sea level on a plateau of sandy till and peat- 
lands. The relatively high altitude gives it a somewhat marginal 
character. However, the north-easternmost site, Bjärabygget, 
was also situated at 120-130 m above sea level but shows no 
farm abandonment in the 14th century. Furthermore Bjäraby
gget has a rather marginal character because of its situation on 
a peninsula of sandy till surrounded by peatland.

It is not easy to evaluate the different sites regarding their 
preconditions for agriculture, but based in particular on the 
Bjärabygget example we may conclude that there is no once 
and for all relationship between poor natural conditions and 
late-medieval farm abandonment. What is also interesting to 
note is that the investigated sites show no direct relationship 
between late farm establishment during the early-medieval ex
pansion on the one hand and farm abandonment in the 14th 
century on the other. Otherwise one would perhaps expect 
that sites that were colonized late were so because of their mar
ginal character and therefore would be abandoned first in times
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of crisis and decline. Perhaps there is such a relationship on a 
larger scale, but not among the investigated sites within the 
study area.

The Black Death and other possible causes 
behind the decline

The farm abandonment in northern Scania during the 14th cen
tury, which was inferred from pollen data and presented above, 
will now be put in a wider Swedish and European perspective. 
Based on thorough research by historians and others it is today 
a well-established fact that the early-medieval expansion was 
followed by a period of stagnation and population decline in the 
late 14th and early 15th centuries. This decline is known as the 
late-medieval crisis. It was a deep and far-reaching crisis charac
terized by decreased total production and it affected most parts 
of Europe and had an impact on all levels of society.

The most profound and striking evidence of the crisis is the 
large number of abandoned (or deserted) farms which indicate 
a population decline. These abandoned farms are frequently 
and specifically mentioned in early records, such as cadastral 
registers and other documents (e.g. Larsson 1970, Österberg 
1977, Bååth 1983, Myrdal 2003). Some historians have raised 
doubts about what the term “abandoned farm” in the old 
records really stands for, i.e. if such a farm was uninhabited or 
only declared exempt from tax. However, in Sweden this seems 
to be a problem connected to registers from the 16th century 
onwards (Larsson 1972), but not to medieval ones in which the 
word abandoned (Sw: öde) really stands for uninhabited 
(Myrdal 2003). In addition to written records, sometimes the 
physical remains of the abandoned farms are also found in the 
field, in particular in forest or heathland outside modern culti
vation districts. In Sweden such remains are found in different 
parts of the country and some of them have been investigated 
archaeologically (Gauffin 1981, Hansson et al. 2005, Astran 
2006). In the palaeoecological record, however, the late-medi
eval decline in Sweden has been rather invisible until now (see
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further discussion in the section Linking crisis to the pollen 
record below).

The most ambitious attempt to quantify the late-medieval 
farm abandonment in Sweden and its neighbouring countries 
was performed by the Scandinavian Research Project on De
serted Farms and Villages (Gissel et al. 1981). Based on a 
number of case studies in specific areas, the project presented 
an overview of the desertion frequency in the Nordic countries. 
According to that, more than 40% of the farms in Norway 
were abandoned, and also Denmark showed large-scale aban
donment, while large parts of Sweden (including Scania) only 
showed a desertion frequency of less than 15% (Sandnes 1981). 
Unfortunately, this difference between the countries is howev
er to a large degree only a consequence of the use of different 
methods (Österberg 1981). The Swedish part of the project 
used a method that gave erroneously low estimates of the real 
desertion frequency, and according to later research there was 
also large-scale abandonment in Sweden (Myrdal 2003). As an 
estimated average for southern and middle Sweden probably 
about 40-50% of the farms were abandoned, with regional 
differences ranging from more than 50% in forested regions to 
about 10% in central agriculture districts (Myrdal 2003). The 
estimated desertion frequency varies between authors, but 
there seems to be a general agreement that abandonment was 
most common in marginal areas that had been colonized rela
tively recently, i.e. during the early-medieval expansion (Lars
son 1964, Myrdal 2003). The central areas were also hit by the 
crisis but as abandoned farms on good soils were soon taken 
over by new farmers the degree of long-term abandonment be
came rather low. Thus, the desertion resulted in a movement of 
people from marginal to central areas - a settlement concen
tration that can be seen not only in Sweden but also in several 
other European countries.

The farm abandonment obviously reflects population de
cline, but the desertion frequency is probably a little higher 
than that of population decline, because small farms in partic
ular were abandoned. It is difficult to calculate the population
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decline, but in England, for example, it has been suggested that 
population numbers fell by as much as 50% or more between 
1350 and 1450 (Hatcher 1977 in Morris 1989), and the gener
al population decline in Europe has been tentatively estimated 
to be about 30% or more (Livi Bacci 2000). In Sweden there 
may also have been a major decline. In a recent study it has 
been suggested that the population drop between 1300 and the 
early 15th century in the area covered by present-day Sweden 
may in fact have been as high as 67% on average (Andersson 
Palm 2001).

In addition to the extent of the crisis, studies have also fo
cused on its timing and character, and in particular on the pos
sible causes behind the crisis. The most important single factor 
was certainly the Black Death, which will be discussed below, 
but there are also some other factors that have been discussed 
and which may have contributed to the decline. The reason 
why other contributing factors and explanations have been 
sought for is that old records indicate a negative trend starting 
back in the early 14th century, i.e. before the Black Death. Such 
indications are for example raising grain prices, but also specif
ic evidence of famine, in particular from England (Kershaw 
1973, Hybel 1988, Campbell 1995). Crop harvests in England 
and in other countries in northern Europe failed in 1315 and 
for several years to come, as a consequence of a series of unu
sually rainy summers, and, to make matters worse, failed har
vests were followed by widespread murrains among sheep and 
cattle (Kershaw 1973). Apart from a series of rainy summers, 
the early 14rh century has also been seen as the starting point 
for a long-term cooling trend after the Medieval Warm Period 
(Lamb 1995), although new data on mean temperatures for the 
northern hemisphere give a slightly different picture (Moberg 
et al. 2005; see figure 6).

It has also been suggested that the crisis should be seen as 
an ecological backlash after a period of excessively rapid ex
pansion. One explanation put forward in England has been 
that the medieval expansion resulted in the colonizing of mar
ginal areas with poor soils, whose productivity could not be
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sustained in the long term, and also that the demand for grain 
by the growing population resulted in an increase in arable 
land at the expense of pastures, which in the long run resulted 
in too little manure, soil exhaustion and falling yields (Postan 
1972).

These different factors may have contributed to the decline 
but do not necessarily diminish the role of the Black Death. On 
the contrary, years of famine and other negative factors may 
have enhanced the devastating power of the plague by making 
people and society more susceptible and vulnerable. This argu
ment is well established in English research. In Sweden, howev
er, it has been argued that there are no or very few indications 
of decline in the early 14th century, and that the Black Death 
here should be regarded as the starting point for the crisis 
(Myrdal 2003, 2006). We should therefore now look more 
closely at the timing and the impact of the Black Death.

The Black Death was an epidemic disease that came from 
Asia and swept through Europe in 1347-1352. The general 
opinion is that it was bubonic plague, but other opinions have 
also been put forward (Cohn 2003). However, for the discus
sion here, it is not necessary to identify its medical character - 
only that it was a terrible epidemic with very high mortality. It 
reached Sweden and eastern medieval Denmark including 
Scania, and thus also the investigation area in northern Scania, 
in 1350. This was the first of a long series of deadly outbreaks 
that haunted the population for more than a century to come. 
The waves of the plague swept back and forth through Europe 
and hit different countries and areas at different times. Accord
ing to compilations of several different sources it has been con
cluded that Sweden during the 14th and 15th centuries was hit 
by large-scale outbreaks in 1350, 1359-1360, 1368-1369, 
1413, 1421-1422, 1439-1440, 1455, 1464-1465, and 1495, 
and in addition to these there were several smaller and spatial
ly restricted outbreaks (Myrdal 2003). In England and several 
other countries the first outbreak - the Black Death by strict 
definition - was by far the most disastrous. In Sweden this was 
also the case, but here the second and the third outbreaks also
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showed devastating force. After the 14th century the plague 
continued to haunt the Swedish population throughout the 16th 
and 17th centuries. Some of these later outbreaks were disas
trous enough, but the overall effect of the plague on population 
numbers and society was smaller than during the Late Middle 
Ages.

There was a major decrease in population due to the Black 
Death, and for a long time it was used as a time horizon in his
torical records - events were referred to as occurring before or 
after the Black Death. It remained in the common memory of 
society and is frequently mentioned in records from the 14th 
century all the way up to the present time. For example, the 
Swedish king Gustav Vasa wrote in a letter in 1555, i.e. two 
centuries after the Black Death, that it affected the people bad
ly and that two thirds of the population died (Myrdal 1999a, 
Andersson Palm 2001). Gustav Vasa, together with several 
other writers, connected it with the remains of abandoned 
farms that could be found in forests and other marginal areas. 
A general opinion that prevailed for a long time was that the 
population was larger before the Black Death. Carl von Linné, 
for example, the famous botanist, wrote on his travels through 
northern Scania in 1749 that the ancient clearance cairns that 
he found in the forests were reminders of a large population 
before the Black Death (Linnaeus 1751).

There is thus a long-held tradition that the Black Death re
sulted in a major drop in population in Sweden, but modern re
search by historians has resulted in different opinions about 
how big this drop was. It has been suggested that Sweden came 
off relatively well due to its small and scattered population 
(Nordberg 1995), but in the last few years new research and 
calculations have presented a completely different picture. Ac
cording to this the Black Death hit Sweden very hard, at least 
its southern and middle parts, and the population decreased by 
40-50% (Myrdal 2003), or possibly by as much as 60-70% 
(Andersson Palm 2001). In some marginal regions, population 
decline was probably even higher, due to migration to central 
areas where soils were more fertile. In a European perspective,
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population losses in southern and middle Sweden may have 
been slightly smaller than in the most severely affected coun
tries of Europe, like Italy, France, England and Norway, but 
larger than in northern Sweden, Finland and much of Eastern 
Europe.

The Black Death was spread rapidly by fleas and rats and hit 
most of Denmark and southern and middle Sweden within a 
few months in the autumn of 1350. This first outbreak in 1350 
definitely came as a shock, and there was no time for recovery 
before it was time for the next outbreak in 1359, another one in 
1368, and so on. The force of the plague laid partly in its reoc
currence. As mentioned above, the outbreaks continued through
out the late 14th century, and also throughout the 15th, 16th, and 
17th centuries. The last plague epidemic in Sweden was actually 
as late as in 1710-1713 (Persson 2001). It seems as if the force 
of the plague decreased during 15th and 16th centuries, but then 
increased again during the war-torn 17th century.

In Sweden the Black Death in 1350 was the starting point 
for the late-medieval crisis. It started a vicious circle, when dis
ease and sudden population drop resulted in societal collapse, 
which in turn deepened the crisis, resulting in further popula
tion decline, etc. It became a deep and long-lasting societal cri
sis, which was reinforced by the continuously re-occurring ep
idemic outbreaks. The organization of society was difficult to 
uphold, leading to riots and civil war, and it was not until the 
16th century that regression was definitely replaced by expan
sion and economic growth (Myrdal 2003, 2006).

To conclude, based on the latest research it seems clear that 
the Black Death was also a great disaster for Sweden and that it 
had far-reaching effects on society. A question that remains to 
be answered, however, is what effects it had on the landscape. 
The plague hit both central and marginal areas, but there are in
dications in historical records that it resulted in long-lasting 
farm abandonment mainly in forest regions and other marginal 
areas. Our study area in northern Scania is an example of such 
a marginal forest area, and the pollen diagrams from Grisavad 
and Värsjö Utmark show indications of abandonment in the
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14th century. With a high degree of probability we may connect 
this abandonment to the Black Death. But the general impres
sion from earlier pollen studies in southern Sweden has been 
that it is not possible to find any evidence of regression, which is 
surprising in the light of the historical evidence of a major drop 
in population and an average desertion frequency of almost 
50%. This problem will be discussed in the next section.

Linking crisis to the pollen record: 
a new method for interpretation

In early pollen-analytical studies of the cultural landscape fo
cus was on the distinction of periods of agricultural expansion 
and regression. Most influential was a paper by Björn Berglund 
in 1969, in which he used a series of regional pollen diagrams 
to identify four expansion stages within the time interval Neo
lithic-early Middle Ages (Berglund 1969). These expansion 
stages, which he regarded as synchronous over southern Swe
den, and also partly over Denmark and southern Norway, had 
a great impact on archaeology and stimulated interdisciplinary 
studies of the landscape development (e.g. Gräslund 1979). Fo
cus in Berglund’s paper was on expansion stages, but between 
them were periods identified as stagnation or regression.

The chronologies of most of these early pollen diagrams 
were based on radiocarbon dates of bulk gyttja samples, which 
probably had errors due to the reservoir effect (Olsson 1986, 
1991), or were based on long-distance correlation with other 
sites. Thus, the absolute chronologies were not very accurate, 
but on the other hand they may have been sufficient for the rath
er large-scale and long-term trends that the interpretations dealt 
with. Berglund illustrated the cultural landscape development 
with smooth hourglass-looking figures, which reflected a grad
ual and step-wise increase in landscape openness. These figures 
with ups and downs fitted in well with ideas on population 
growth and different levels of carrying capacity, which were dis
cussed in the 1970s and 1980s (Boserup 1965, Welinder 1975, 
Emanuelsson 1988).
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The expansion/regression terminology continued to play an 
important role for some time, not least in the large-scale and 
interdisciplinary Ystad Project in southern Scania, which in its 
general hypothesis stated that “the development of the agrarian 
landscape as seen in a long-term perspective is characterized by 
phases of expansion, consolidation, and regression” (Berglund 
1991). The authors explained the expansions through different 
social and technological factors, and they concluded that the 
environment has responded to changes in society, but that it is 
difficult to find evidence of the opposite, i.e. that society has re
sponded to independent environmental changes.

An impression from the Ystad Project is that it focused 
mainly on the expansion stages and that the intervening peri
ods of regression were more difficult to explain. The regres
sions were characterized in the pollen diagrams as periods of 
extensive (in contrast to intensive) land-use and sometimes re
forestation, in particular in marginal areas, and were also iden
tified in the archaeological material as sparseness of settle
ment. The authors hesitated, however, to interpret the stagna
tion/regression stages as crises, and preferred to explain them 
as periods of settlement concentration, consolidation, and in
ner expansion. (It is worth noting that in this context they also 
found no unambiguous evidence of a regression during the 
Late Middle Ages.)

After the Ystad Project, scientific interest and project design 
within palaeoecology in Sweden has changed from regional to 
more local studies, and to some degree also from central agri
cultural districts to forested uplands. The development has 
partly been driven by problems formulated within forest ecol
ogy, where local studies may provide important insights into 
stand-scale dynamics, competition between tree species, etc. 
(e.g. Bradshaw 1988, Björkman 1996a). Also from a perspec
tive of land-use and settlement history, the local pollen studies 
have a great advantage in providing detailed and spatially-pre- 
cise information on local and short-term changes that are oth
erwise hidden in the smooth trends of regional pollen diagrams 
(e.g. Lindbladit 1998, Emaunelsson 2001).
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If we now look more specifically at the late-medieval agrar
ian crisis, the general impression from the large number of pol
len diagrams that have been published from southern Sweden 
so far is that this event is very hard to detect (Berglund et al. 
2002). There may be several explanations for this. One of 
course is that there was no landscape change in connection 
with the crisis, but that seems unlikely in the light of the latest 
historical interpretations, pointing to large-scale farm aban
donment and significant population drop (Andersson Palm 
2001, Myrdal 2003). More plausibly the explanation lies in the 
character of the pollen diagrams and also in the scientific focus 
of the different studies and publications.

Many pollen diagrams from southern Sweden, in particular 
the early ones, have a regional character and thus provide a 
poor spatial resolution, as mentioned above. They also have a 
rather poor temporal resolution, which may have been suffi
cient for studies of long-term trends, but not for pinpointing a 
relatively short-term event as the late-medieval decline. Fur
thermore, their absolute chronologies are often problematic as 
they are based on radiocarbon dates of bulk gyttja samples. 
Due to the reservoir effect this dating material is expected to 
give erroneously old dates, with an average error of perhaps 
three or four hundred years but sometimes as much as one 
thousand years or more (Olsson 1986, 1991, Gaillard et al. 
1996, Lagerås 1996b). In areas with calcareous soils the hard- 
water effect may result in even larger errors. Detailed and ac
curate absolute chronologies are not as important as long as in
terpretations and discussions deal with processes generally; 
however, they are the basis of a successful comparison with the 
historical record. Thus, in the 1970s and the 1980s, when there 
was some interest in detecting crises in the pollen record, most 
diagrams at hand were not very suitable for the task.

In the last two decades, the increasing awareness of the 
reservoir effect together with the development of the AMS 
technique has resulted in much better absolute chronologies. 
Bulk gyttja samples are now avoided, and the chronologies are 
based on AMS-dated terrestrial plant macrofossils, pollen
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concentrates or bulk peat samples. The more accurate chronol
ogies and the increasing number of local pollen studies have 
improved our possibility of identifying a specific and relatively 
short-term phenomenon such as the late-medieval crisis. How
ever, some of these local studies have not focused on land-use 
and settlement dynamics, but rather on forest ecology, and 
therefore the results have not been put into a historical and so
cietal context. There is also a problem with local studies sim
ply due to the fact that they are local. Having data that are spa
tially precise is in many ways a strength but it makes it difficult 
to draw any conclusions about the representativeness of the re
sults and the overview is easily lost. A way to proceed is to 
combine several local studies into a regional picture - an ap
proach of which the present study may be seen as an example. 
Only when put in a regional context, a vegetation change de
tected in a local diagram may with any confidence be interpret
ed in terms of a general process, such as, for instance, a late- 
medieval decline.

Encouraged by the results from Grisavad and Värsjö Ut
mark, which I interpreted as reflecting farm abandonment in 
the 14rh century (see section Local evidence of agricultural de
cline and abandonment above), I have also looked for indica
tions of regression in a number of other pollen diagrams. In an 
earlier study it was concluded that very few diagrams from 
southern Sweden show any indications of a late-medieval de
cline, but that compilation was based mainly on regional pol
len diagrams from lakes with poor temporal resolution and 
more or less uncertain absolute chronologies (Berglund et al. 
2002). The primary aim of that paper was to make a synthesis 
of the long-term cultural landscape development and not to 
pinpoint a short-term event such as the late-medieval crisis, 
which explains the choice of diagrams.

In the compilation that will be presented here, I have chosen 
only local pollen diagrams and among them only those that 
have a good chronology. I have also restricted the survey to 
marginal uplands, partly because most detailed local diagrams 
with a high resolution for the last millennium are from upland
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sites, but also partly because uplands are believed to have wit
nessed a higher desertion frequency than agricultural plains.

Altogether 20 diagrams (including the four from the present 
study) were regarded as suitable (figure 25, table 2). They all 
fulfil the demands of being local, covering the last two thou
sand years, having detailed and reliable absolute chronologies 
based on radiocarbon dates of terrestrial material, having a 
satisfactory temporal resolution (i.e. not having too few ana
lysed levels per time unit), and, finally, having an uncomplicat
ed depth/age relationship with no obvious hiatuses.

When it comes to identifying a relatively short-term event 
such as the late-medieval crisis the absolute chronology is defi
nitely the weak point. Even if the radiocarbon dates are correct 
and based on reliable material, they always have a standard er
ror, which for the late Middle Ages and some time before and 
after is usually approximately plus/minus 30-50 radiocarbon 
years (one standard deviation). When the radiocarbon dates 
are calibrated to calendar years, the error is also dependent on 
the shape of the calibration curve for that particular time inter
val. Thus, calibrated dates that fall within the 13th century have 
a one-sigma interval (total, not plus/minus) of about 50 years, 
for dates that fall within the early 14th century the correspond
ing interval is between 100—120 years, and for dates that fall 
within the late 14th century or the 15th century the interval is 
about 40 years. The relatively long calibrated intervals for the 
early 14th century depend on a wiggle on the calibration curve. 
In spite of this wiggle, the dating accuracy is however much 
better than for some other periods, such as, for instance the 
last three centuries before the present. A reasonable approxi
mation is that changes during the late Middle Ages as reflected 
in pollen diagrams may be pinpointed to century level, but not 
more precisely than that. [In Ireland the mid-14,h century level 
in pollen diagrams has been identified using the Oræfajokull 
tephra of A.D. 1368 (Hall 2003), but it is not known if this Ice
landic tephra could be found also in Swedish bogs. The discov
ery and identification of late-Holocene tephras in south-Swed- 
ish bogs could be a future advance.]
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50 km

Fig. 25. Map of southern Sweden showing the pollen sites that are pre
sented in table 2 and that are used for the compilation in fig. 26. Light 
shading indicates present-day forest cover and dark shading indicates 
peatlands. See table 2 for references.

The 20 diagrams have been searched for indications of ex
pansions as well as regressions, and based on the available 
chronologies these indications have been dated at century level 
(figure 26). The interpretation of expansions and regressions is 
rather subjective and qualitative and based on the indicator- 
species approach (Behre 1981). The indications may be of dif
ferent kinds at different levels and in different diagrams. A
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Table 2. Sites used for the compilation in Figure 26.

Site Expansion/regression Reference
1. Avegöl 57°41'N, 14°29’E Exp: 1st, 11th, 13th centuries

Regr: 6th, 20th centuries Lagerås 1996a, c
2. Baggabygget 56°35’N, 13°24’E Exp: 12,h, 16th centuries

Regr: 20th century Björkman 2005
3. Bjärabygget 56°21’N, 13°28’E Exp: 10th, 13th, 16th, 18th centuries

Regr: 20th century this study
4. Bocksten A 57°07’N, 12°34’E Exp: 8th, 18th centuries

Regr: 19th century
Björkman 1996a,
1997a

5. Bråtamossen 57°40’N, 14°30’E Exp: 13th, 19,h centuries
Regr: 6th century

Lagerås 1996a,
Lagerås et al. 1995

6. Bökesjön 55°34’N, 13°26’E Exp: 9th, 11th, 17th centuries
Regr: 1411’ century M.-J. Gaillard unpubl.

7. Exhult 56°29’N, 13°39’E Exp: 9th, 12th, 17th centuries
Reg: 20th century

Björkman & Ekström
2003

Flahult 56°58’N, 13°50’E Exp: 11th, 16th centuries
Regr: 15th, 20th centuries

Björkman 1996a,
1997b

3. Grisavad 56°17’N, 13°20’E Exp: 8th, 11th, 16th, 19th centuries
Regr: 14th, 20th centuries this study

10. Köphiilt 56-25’N, 13°33’E Exp: 13th, 16th, 17th, 19,h centuries
Reg: 20th century Björkman 2003

11. Lekarydsdalen 56°55’N, 14°34’E Exp: 4th, 9th centuries
Regr: 6th, 14th centuries Königsson 1989

12. Mattarp 57°29’N, 14°37’E Exp: 8th, 13,h, 16th, 19,h centuries
Regr: 10th, 20th centuries Björkman 1996a, b

13. Rydholmskärret 56°57’N, 14°50’E Exp: 2nd, 13th centuries
Regr: 20,h century

Ekström 2000, Lagerås
2002a

HlUshult infield 56°37’N, 14°12'E Exp: 4'\ 12,b, 16th, 19th centimes
Regr: 14th, 20th centuries

Lindbladh & Bradshaw
1995, 1998, Lindbladh 
1998

Siggaboda 56°28’N, 14°34’E Exp: 12th century Björkman 1996a, Björk
man & Bradshaw 1996

16. Trälhultet 56°48’N, 12°54’E Exp: 12th, 1.9th centuries
Regr: 20th century Björkman 2000a

IT. Uddared 56'31’N, 13°15’E Exp: 12th, 17th centuries
Regr: 15th, 19th centuries Björkman 2000b

18. Varsjö Utmark 56°19’N, 13°26’E Exp: 9th, 12th, 16th, 19th centuries
- Regr: 14th, 20th centuries this study
19. Yttra Berg 57°05'N, 12°49’E Exp: 12th, 16lh centuries

Regr: 14th, 19th centuries Sköld 2006
2Ü. Ostra Ringarp 56°16’N, 13°19’E Exp: 9th, 11th, 16th, 19th centuries

Regr: 20th century this study

change interpreted as agrarian expansion may for example be an 
increase in Cerealia (cereals), an increase in Poaceae undiff. 
(grass), or an increase in Calluna (heather). Usually a combina
tion of observations is used, so that an increase in Calluna is in
terpreted as expansion only if Cerealia does not decrease at the

89



N
um

be
r o

f i
nd

ic
at

io
ns

LATE-MEDIEVAL DECLINE

15

10

5

0

5

10

15

Expansion

Regression

i i i i I i i i i I i i i i I i r

0 500 1000 1500 2000
Calibrated years A.D.

Fig. 26. Indications of agricultural expansion (grey bars) and re
gression (black bars) in 20 high-quality pollen diagrams from 
upland areas in southern Sweden (see fig. 25 and table 2). Bars 
show number of indications per century.

same level, which in that case could reflect a change from inten
sive to extensive land-use. Changes interpreted as agrarian reg
ression may for instance be a break in the cereal record, a de
crease in grass and herb pollen, an increase in Betula (birch), etc. 
It is important to point out that it is not possible to use one type 
of indication for all times and for all sites. Poaceae undiff., for in
stance, may be a good grazing indicator at one site but may reflect 
natural bog vegetation at another (e.g. purple moor-grass Molin- 
ia caerulea). The same is true for Calluna, which may reflect 
grazed heathland in one diagram but natural bog vegetation in 
another. This problem can be sorted out by comparison with 
graphs for other taxa, and by checking the documented peat li
thology. However, it exemplifies why interpretations of expan
sions and regressions preferably have to be qualitative and consid
er several different aspects, rather than relying on a once-for-all 
parameter, such as, for instance the ups and downs of the NAP 
curve (i.e. the sum curve for all non-tree pollen).
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The number of indications per century, of expansions on 
the one hand and regressions on the other, is presented in the 
bar chart in figure 26. In summary, there are 56 indications of 
expansion and 28 of regression, which may be regarded as a re
flection of a general increase in human impact during the last 
two millennia. But what is more interesting in this context is 
the temporal distribution of the indications. Examining the 
bar chart from left to right, i.e. in chronological order, reveals 
that the first indications of agrarian expansion are dated to the 
first centuries A.D. (N.B. that these are the first only in a time- 
perspective of the last two millennia and that there may have 
been expansions during earlier periods as well). The first re
gressions are dated to the 6th century, i.e. the Migration Period, 
when three of the sites show indications of farm abandonment 
(Lagerås 1996a). After that follows a period characterized by 
expansion in all the 20 diagrams. From this very pronounced 
expansion period, which lasted from the 8th century to the 13th 
century, there are altogether 28 indications of expansion and 
only one of regression. Although the Middle Ages does not 
start until A.D. 1050 according to the Swedish time scale, this 
entire expansion period may be referred to as the early-medie
val expansion in a wider north-European perspective.

The shift from early-medieval expansion to regression 
comes out surprisingly clearly in the bar chart. From the 14th 
and 15th centuries there are indications of regression at eight 
sites. Two of the sites are Grisavad and Värsjö Utmark of the 
present study, and the other six are Bökesjön, Flahult, Le- 
karydsdalen, Råshult infield, Uddared, and Yttra Berg (for 
references see table 2). For three of them, the regression had 
been identified and connected to the late-medieval decline in 
the original papers (Königsson 1989, Lindbladh & Bradshaw 
1998, Sköld 2006). But what is equally interesting is that not 
a single one of all the 20 sites shows any indication of agrari
an expansion of any kind during the 14th or the 15th centuries. 
So, in addition to the signs of regression at some sites, all the 
sites together contribute to the picture of a stagnation period 
that lasted for approximately two hundred years. Thus, the
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compilation shows that the late-medieval agrarian crisis is 
readily visible in the local pollen diagrams from upland areas 
in southern Sweden, not necessarily as indications of regres
sion but as a lack of indications of expansion. Such an interpre
tation could not be made based on a single site, but only on a 
compilation such as this one.

After the regression and stagnation period there was a new 
period of expansion, which lasted from the 16th century to the 
19th century. From this period there are 24 indications of ex
pansion. Finally, the 20th century is in the bar chart strongly 
characterized by regression (to some degree starting as early as 
the 19th century), which reflects the large-scale landscape 
change when crofts and other small farms in the uplands were 
abandoned and at the same time modern silviculture was intro
duced and marginal agricultural land was transferred to forest. 
In contrast to the late-medieval decline this regression does not 
reflect a general crisis, but rather the polarization of the south- 
Swedish cultural landscape into open agriculture districts (not 
included in this compilation) and forest regions (included).

To sum up the conclusions and discussion in this section, it 
is possible to identify the late-medieval agrarian crisis in pollen 
diagrams from southern Sweden - not only in the new ones 
from northern Scania but also in other upland sites. Some lo
cal diagrams (eight out of twenty; i.e. 40%) show indications 
of overgrowing or other signs of agrarian regression during the 
14th and 15th centuries, while all the studied diagrams give a 
unanimous picture of stagnation. Signs of regression are per
haps the ones that are most easily interpreted in terms of an 
agrarian crisis, but stagnation may also be seen as a sign of a 
crisis, in particular in this case when it follows a 600-year pe
riod of overwhelming expansion.

This new picture of the late-medieval crisis inferred from 
pollen diagrams was partly the result of a new method for in
terpretation. Qualitative indications for expansion and regres
sion were compiled in a bar chart, which in turn enabled a 
quantitative evaluation of expansion and regression phases in 
a south-Swedish perspective.
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Local evidence of agricultural expansion

After the late-medieval agrarian crisis followed expansion. 
Slowly and step by step the negative trend, which had started 
in the early or mid 14rh century, was broken and both popula
tion numbers and agricultural production started to increase 
again. The timing of this change differed from country to coun
try and also from region to region, and due to the complex 
character of the development it is not possible in any case to 
put an exact date on the end of the crisis. In a general Europe
an perspective, the 16th century in particular was a period of 
expansion, although a positive trend in some countries started 
as early as the late 15th century. The same is true for Sweden 
and Denmark, where the re-occupation of abandoned farms 
and the establishment of new ones in some regions started as 
early as the mid 15th century, but a more general rise in popu
lation is evident from the early 16th century onwards (Larsson 
1972, Myrdal 1999a).

The different mechanisms behind the expansion are diffi
cult to sort out, but important factors may be found in the 
technological development - such as, for instance, the develop
ment of larger and more efficient Iron shares for ards and 
ploughs - as well as in changes in society (Myrdal 1999b). An 
important factor in Sweden and Denmark was that the state 
grew strong, increased its possession of land, and developed a 
more advanced administration. In order to stimulate expan
sion and population growth the state offered exemption from 
tax for new settlers in marginal areas, usually for a period of 
ten to twenty years after farm establishment. In Sweden the 
state claimed possession of all outlands, which then could be 
offered to new settlers without obstruction from other farm
ers. The reasons for the state to encourage agrarian expansion

93



16th century re-expansion

in this way was first of all to increase its income in taxes in the 
long run, but also to populate uninhabited marginal areas 
along the national borders.

In addition to agricultural expansion and a stronger state, 
the 16th century was characterized by increased division of la
bour, well-developed markets and far-reaching trade, and also 
by technical progress within non-agricultural sectors (Söder
berg & Myrdal 2002). Hence, there was an overall expansion 
in society and different sectors affected each other in a com
plex way. For instance, increased agricultural productivity and 
efficient markets enabled non-agricultural sectors to expand, 
which resulted in technological development, increased iron 
production, etc., which in turn resulted in increased agricul
tural productivity. (Evidence of local iron production will be 
discussed in a separate chapter below.)

The agricultural expansion during the 16th century in Sweden 
was most clearly reflected in the large-scale establishment of new 
farms in marginal areas. Even though Denmark has a more frag
mentary source material from this period, it is clear that it also 
witnessed agricultural expansion. In particular the second half 
of the 16th century was a time when many new single farms were 
established in the forested uplands of northern Scania and in oth
er marginal areas of the Danish kingdom (Skansjö 1997b).

As in most other periods there was a mutual relationship 
between agricultural production and population numbers. 
Colonization of marginal areas and other expansion of culti
vated land were dependent on increasing population, and, vice 
versa, a strong population rise would not have been possible 
without an increase in the total agricultural production. It 
seems as if Sweden, in a European perspective, had an unusu
ally vigorous rise in population, possibly due to the room for 
expansion offered by sparsely settled forests and uplands. For 
the area of present-day Sweden it has been estimated that pop
ulation numbers between 1500 and 1600 rose from 450,000 to 
750,000 (Andersson Palm 2001).

Turning to our investigation area in the uplands of northern 
Scania, the pollen diagrams enable us to look for local expres
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sions of the 16th century expansion and observe how it is 
reflected in vegetation and landscape development. In particu
lar the two sites Grisavad and Värsjö Utmark are interesting in 
this respect, as they had witnessed farm abandonment in the 
14rh century.

At Grisavad cultivation ceased in the 14th century and cul
tural land was partly overgrown by shrubs and trees. The local 
farm was abandoned but some pastures were kept open by graz
ing animals, probably belonging to one or several farms situat
ed some distance away. In the pollen diagram, the cereal record 
starts again at a level dated to the 16th century, which reflects 
the re-introduction of cultivation and the re-establishment of a 
local farm (figures 27, 29). The cereal frequencies continue to 
rise at levels representing the 16th and most of the 17th centuries, 
and then remain high until the uppermost part of the diagram 
representing the 20th century. During the first phase of the ex
pansion cultivation is represented by Secale (rye), Hordeum 
type (barley), and Triticum (wheat), while Avena (oat), Fago- 
pyrum esculentum (buckwheat), and Linum usitatissimum 
(flax) appear somewhat further up. In addition to cultivated 
taxa, the expansion is reflected in increasing values also for 
some other pollen types, such as Rumex acetosa/acetosella 
(sorrel) and Poaceae undiff. (grass), although a more sharp in
crease in Poaceae undiff. waits until the late 17th century.

The re-introduction of cultivation during the 16th century is 
not only reflected in the cereal record and in other open-land 
taxa, but also in a sharp decline in Fagus (beech). Fagus showed 
increasing values after the 14th century abandonment, reflect
ing how beech forest expanded on abandoned land. Thus, the 
succeeding decline in Fagus during the 16th and early 17th cen
turies not only shows that beech forest was now cleared to give 
way to fields and other cultural land, but also that the cleared 
areas were the same ones that had once been open during the 
Middle Ages but had overgrown in the meantime.

Similar to Grisavad, the Värsjö Utmark site shows evidence 
of ceasing cultivation in the 14th century, indicating farm aban
donment. What differs is that the diagram from Värsjö Utmark
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Fig. 27. Pollen diagram from Grisavad with selected taxa. The levels in
terpreted as reflecting late-medieval abandonment and 16th century re
establishment are indicated. (For details see caption to fig. 9.)
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shows no sign of overgrowing. The area around the site, in
cluding abandoned fields, was kept open by grazing, and there 
are indications that also hay meadows were transformed into 
pastures. However, during the later part of the abandonment 
period - i.e. approximately during the later part of the 15th cen
tury - increasing Betula (birch) values may indicate some over
growing due to a decreased grazing pressure.

The re-introduction of cultivation at Värsjö Utmark is indi
cated by the appearance of cereal pollen at a level dated to the 
16th century (figures 28, 29). At the same level there is also a 
decrease in Betula, which may reflect clearing of overgrown 
pastures. However, the picture from Värsjö Utmark is not as 
straightforward as the one from Grisavad. At the same level 
where cereal pollen reappears and Betula declines there are 
also an increase in Juniperus (juniper) percentages and a de
crease in Poaceae undiff. (grass). It seems as if some grasslands 
were overgrown by juniper shrubs at the same time as arable 
fields were established and cultivation re-introduced. A possi
ble explanation is that the establishment of a farm in the area 
was accompanied by a structural change of pastures leading to 
decreased grazing in some areas. Another possible explanation 
is that juniper shrubs were actually wanted, as they contribut
ed with raw material for fencing. It is also known from written 
sources that the strong tradition of basket-making in this part 
of northern Scania used mainly juniper (Bringéus 1983).

At the other two sites, Östra Ringarp and Bjärabygget, 
there was no farm abandonment in the 14th century and thus 
no re-establishment should be looked for. However, it can be 
noted that in particular the diagram from Östra Ringarp, but 
also to a lesser degree the diagram from Bjärabygget, show in
creasing cereal pollen percentages at levels representing the 16th 
and the 17th centuries (figure 29). This may reflect new farms 
being established or just an expansion of arable by existing 
farms. It is also worth noting that at Östra Ringarp the in
crease in cereal is not accompanied by any significant rise in 
Poaceae undiff. (grass) or other grassland indicators (figure 9). 
Even though it is difficult to quantify the extent of arable based
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Fig. 29. Summary graphs for all Cerealia pollen [i.e. Cerealia un- 
diff. (unspec. cereals), Hordeum type (barley), Secale (rye), Triti- 
cum (wheat), and Avena (oat)] from each site. The graphs show 
percentages of total pollen. Levels interpreted as reflecting late- 
medieval abandonment and 16th century re-establishment/ex
pansion are indicated.

on pollen frequencies, this change may tentatively be interpret
ed as an increase of arable in relation to pastures, and hence an 
intensification of the land-use.

To sum up, all the four pollen diagrams in the present study 
reflect agricultural expansion during the 16th and 17th centuries, 
in particular an expansion of arable but at some sites also of pas
tures and probably hay meadows. According to the diagrams 
this was the first agricultural expansion in the investigation area 
for three hundred years, i.e. since the medieval establishment of
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a farm at Bjärabygget in the 13th century, which was the last 
expression of the early-medieval expansion. Also if we look at 
the compilation of a larger number of pollen diagrams from 
southern Sweden presented in figure 26, it is evident that in 
particular the 16th century stands out as a period of agricultur
al expansion. We may conclude that the 16th century expan
sion, which is well documented in historical sources, is clearly 
reflected in south-Swedish pollen diagrams.

The agriculture practised during the 16th and 17th centuries 
seems to have been rather similar to the one practised before the 
late-medieval agrarian crisis, at least as far as can be judged 
from the pollen data. We find more or less the same combination 
of cereals - i.e. rye, barley, wheat - during both periods, and it 
was not until later, during the 18th century, that new crops such 
as oat and buckwheat were introduced. Also the pastures of the 
16th and 17th centuries seem to have been similar to the medieval 
ones in that they were dominated by grasses. Heather started to 
expand later, during the 18th century and in particular during 
the 19th century, when there was more extensive heathland.

As mentioned in the beginning of this section there may 
have been a complicated combination of positive factors that 
contributed to the 16th century expansion. Such factors were 
for instance the development of more efficient iron tools for ag
riculture, exemptions from tax and other central initiatives to 
encourage colonization of marginal areas. Most important 
were also the increased division of labour and the improved 
conditions for trade. However, there were also some factors 
which one would expect to have had a more negative effect, 
such as climatic deterioration and war. These will be looked at 
in the next two sections.

The Little ice Age

Climate change has frequently been used to explain history, 
and climatic deterioration in particular has been interpreted as 
a decisive factor behind crises in society, from small-scale aban
donment to the collapse of entire cultures and dynasties. The
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character and quality of the palaeoclimatological data that have 
been used for comparison with historical and archaeological 
records have been shifting, but generally the quality has im
proved greatly during the last few decades due to extensive re
search. Awareness of the human-induced greenhouse effect and 
the global warming of the last century - which leads to worries 
about future climate change - have resulted in a great demand 
for new information on past climate and its natural variability. 
Today there is an overwhelming amount of palaeoclimatologi
cal information available, from proxy data and site-specific in
terpretations to global circulation models and computer-based 
reconstructions and predictions of past and future scenarios.

There are many different kinds of palaeoclimatological in
formation but it may be divided into three main categories 
(Lamb 1995): instrumental records, historical sources, and ana
lytical data from stratigraphies and other natural archives. In
strumental records, i.e. first-hand records of meteorological mea
surements of temperature, precipitation, etc., are only available 
for the last three centuries and in most areas for a much shorter 
period than that. Historical records reach further back in time, 
and represent a great diversity of different sources. They range 
from intentioned weather diaries and mention of extreme weath
er situations, to indirect indications such as grain-price records, 
building-repair records, etc. Written sources dominate, but also 
paintings, for instance, may show the former distribution of gla
ciers in the Alps, winter ice on the Thames, etc. The third cate
gory of palaeoclimatological information is the wide range of 
data provided by analyses and measurements of different phys
ical and palaeoecological parameters. The source material is 
fossil records such as ocean sediments, peat deposits, glacier 
ice cores, tree rings, end moraines, etc., and examples of pa
rameters may be stable isotope relationships, pollen frequen
cies, peat humification, etc. This type of data reaches thou
sands of years back in time, and is the most important for long
term reconstruction of past climatic change.

In southern Sweden palaeoclimatological research has 
mainly focused on the late Pleistocene and the early Holocene,
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while details of the climatic development of the last millenni
um have not gained as much attention as in England and some 
other countries (cf. Lamb 1995). There are probably local his
torical records from southern Sweden that could be used, but 
no accessible compilations have been published and there is no 
data available for our investigation area in northern Scania.

With the lack of detailed local studies, the best basis for a 
discussion on the climatic development is the temperature curve 
for the northern hemisphere recently published by Moberg et al. 
(2005) (figure 30). It is based on a combination of high-resolu
tion tree-ring data and low-resolution proxies from lake and 
ocean sediments (and for the last two centuries also instrumen
tal data), and reveals both year-to-year variation and long-term 
trends in northern hemisphere mean temperatures. The curve 
represents two thousand years but focus here will be on the last 
millennium. As evident from the curve, the Early Middle Ages 
were characterized by a favourable climate - a period known as 
the Medieval Warm Period. In particular the period 950-1150 
was warm, with peaks around 1000 and 1100. After the warm 
period followed a period of colder climate usually referred to as 
the Little Ice Age. In a wide sense the Little Ice Age started with 
a cooling trend in the 13th century and ended with the increas
ing temperatures of the second half of the 19th century. How
ever, the medieval cooling trend was slow and step-wise and it 
was not until the 16th and 17th centuries that climatic bottom 
values were reached.

The Little Ice Age was a global phenomenon (Grove 2001), 
which has traditionally been explained as a climatic response to 
a combination of natural factors. Of these the most important 
ones were reduced solar activity and enhanced volcanic activity 
(Luterbacher 2001). There is no doubt that this cold period had 
a strong effect on people and society, exemplified in numerous 
ways by the historical record (Lamb 1995, Pagan 2000): crop 
growing failed, vineyards closed down, glaciers advanced, fish
ing failed due to ice-blocking of harbours, Arctic sea-ice ex
panded southward (leading to the surprising appearance of Es
kimos in their kayaks in Scotland!), etc. However, recently a
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Fig. 30. Mean temperature curve for the last 2000 years in the 
Northern Hemisphere (Moberg et al. 2005). (For details see cap
tion to fig. 6.)

rather thought-provoking hypothesis has been put forward, 
suggesting that the Little Ice Age was not only a natural phe
nomenon that affected human society, but that this cold peri
od may in fact have been at least to some degree induced by hu
mans (Ruddiman 2005). Analyses of ice cores have shown that 
the Little Ice Age, like most cold periods, was characterized by 
relatively low concentrations of carbon dioxide (CO,) in the at
mosphere. The concentration of atmospheric CO, reflects cli
mate but since C02 is a greenhouse gas it not only reflects cli
mate but also affects it. According to Ruddiman the low con
centrations during the Little Ice Age cannot be explained by 
natural factors alone, but may be a reflection of large-scale re
forestation on abandoned agricultural land. Population decline 
and farm abandonment due to the Black Death and other fac
tors led to the expansion of forests, and since forests are CO, 
consumers the forest expansion led to decreased C02 concen
trations in the atmosphere. (Today we have the same process in 
reverse when large-scale deforestation in the tropics leads to 
increased C02 concentrations and rising temperatures: the 
‘greenhouse effect’.) Although controversial, this hypothesis
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highlights the complexity of the human-nature relationship 
and shows how society, agriculture, vegetation, and climate 
are related to each other even though the causal relationships 
may be difficult to sort out.

Leaving the question of the possible causes of the Little Ice 
Age, we can conclude that it was a profound climatic event with 
a global distribution, and even though we do not know the de
tails, we can be sure that this cold period was also effective in the 
investigation area. For most of southern Sweden and Denmark 
the Little Ice Age probably meant colder and drier winters than 
normal and also colder springs and wetter summers (Luterbach- 
er 2001). In 1658 the Swedish army, led by king Charles X Gus- 
tavus, crossed the ice on Store Bælt Sound and reached Copenha
gen in a surprising attack, after which Denmark was forced to 
give up Scania and several other provinces. This event may be 
seen as a dramatic testimony of the cold winters of the Little Ice 
Age in southern Scandinavia, and also perhaps as a fascinating 
example of how climate may affect history. It is, however, not a 
typical example. There may be some more occasions like this - 
when extreme climatic situations affected the decisions of kings 
and the outcome of war - but the most important way in which 
climate has generally affected society is through its influence on 
agriculture, and thus on the livelihood of common people.

Depending on natural preconditions, together with social 
and technological factors, different areas show different vul
nerability to climatic change. In particular in environmentally 
marginal areas, climatic changes have been decisive for the 
possibility to grow crops as well as for other food production. 
The limiting climatic factors vary between different parts of 
the world, but in northern Europe agriculture is mainly limit
ed by low temperature, which leads to short vegetation periods 
and risk of frost, and high precipitation during the growing 
season. In particular at high latitudes and/or high altitudes, 
where cereal growing was barely possible even during periods 
of relatively good climate, a climatic deterioration may have re
sulted in failed harvests, and a series of failed harvests may in 
turn have led to famine and farm abandonment.
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It is difficult to say if the uplands of northern Scania were 
close to a climatic boundary in a way that made them sensitive 
to a period of climatic deterioration such as the Little Ice Age. 
The reason for this difficulty is that we do not know the mag
nitude of the cooling in the area, and also that we do not know 
the exact climatic tolerance of the crops and the agricultural 
system that was practised. In other upland areas it has been 
convincingly shown that the cold climate of the Little Ice Age 
resulted in farm abandonment, for instance in Scotland (Parry 
1981). In comparison to the Scottish Highlands, the altitudes 
of the investigation area are not very high, ranging from 80 to 
160 m above sea level, and abandonment due to climatic dete
rioration should perhaps not be expected. What can be con
cluded, however, is that agriculture must have been more prob
lematic in the years of the Little Ice Age, in particular during 
the 16th and 17th centuries, than during the warm Early Middle 
Ages when the area was colonized.

What may be surprising is that the pollen diagrams show 
agrarian expansion during the 16th century when the tempera
tures of the Little Ice Age reached bottom values. So, in contrast 
to the early-medieval colonization and agrarian expansion, which 
coincided with an unusually favourable climate, the 16th century 
expansion coincided roughly with the coldest period of the last 
two millennia. This may be seen as a paradox and it shows that 
there is no simple and direct relationship between climate and 
agricultural development, and that any attempts to interpret the 
causal relationships also have to involve other factors.

One way to discuss the impact of climate on agriculture is 
in the terms of risk (cf. Carter & Parry 1984). The risk of har
vest failure is to a high degree climate-dependent, but what lev
el of risk is acceptable depends on other factors, which are 
mainly social and economic. A mean frequency of harvest fail
ure of, for instance, one year in five may be acceptable in one 
society or within one economic system but not within another. 
In the investigation area, the decreasing temperatures that 
mark the transition from the Medieval Warm Period to the Lit
tle Ice Age probably increased the risk of harvest failure, in
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particular in increasing the probability of late frost in the 
spring or too much rain in the late summer leaving the grains 
to rot in the fields. The fact that there was agrarian expansion 
during the cold 16th century may tentatively be interpreted as a 
reflection of an increased acceptance of a higher risk within ag
riculture. This acceptance may in turn be due to a broader eco
nomic basis for the farmer’s livelihood and for society as a 
whole. As mentioned in the previous section, the 16th century 
was characterized by increased division of labour, with a grow
ing proportion of the population working outside the primary 
agrarian sector (Söderberg & Myrdal 2002). In the investiga
tion area in northern Scania, iron production in particular was 
of great importance, providing alternative incomes to the tra
ditional farming. This will be discussed in the chapter Iron 
and Charcoal Production.

war
Similar to the poor climate of the Little Ice Age, which was dis
cussed above, one would expect war also to have had a negative 
effect on the agricultural development of the 16rh and 17th centu
ries. Sweden and Denmark were at war with several other coun
tries during this period, for instance in the large and devastating 
Thirty Years’ War (1618-1648), but in particular they were at 
war with each other. A long period of more or less constant bat
tle between Denmark and Sweden started with the onset of the 
Nordic Seven Years’ War in 1563 and continued throughout the 
17th century and ended with a last act of war in 1710. The Seam
an population suffered greatly as Scania was the main arena for 
much of the fighting between the two countries (Skansjö 1997b). 
Periods of intense battle in Scania during this period were 1563- 
1570, 1611-1613, 1657-1658, 1676-1679, and 1709-1710. The 
complicated details of the politics and battles will not be dealt 
with here, but one of the major outcomes was that Denmark lost 
Scania and several other provinces to Sweden. Formally, Scania 
became a Swedish province in a treaty in 1658, and Danish at
tempts to recover it in 1676-1679 and 1709-1710 failed.
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The war was cruel and cost many lives. The cruelty may be 
exemplified by the exceptionally bloody battle at Tund in 1676, 
where approximately ten thousand soldiers died in one day. 
But the civilian population also suffered badly. Taxes were 
raised to finance troops and rearmament. Farms and house
holds were plundered as armies, both Swedish and Danish, 
again and again marched back and forth across the province. 
In the wake of war followed starvation and epidemics, not least 
the plague, which had its last outbreak in Scania in 1710-1713. 
As a consequence of the intense and long-lasting wars of the 
17th century, the agricultural expansion and the population 
rise, which had characterized much of the 16th century, slowed 
down and in the most war-torn parts of northern Europe, such 
as northern Poland and Germany, population rise was turned 
into decline. For Scania it has been suggested that there was no 
significant decline in population, but the expansion stopped 
and during the late 17th century population numbers remained 
relatively constant (Myrdal 1999a).

The upland areas in northern Scania were borderland be
tween the two nations and were therefore particularly hard 
struck. Since the Seven Years’ War, or even earlier, it was a 
well-established strategy on both sides to plunder and burn the 
borderland in order to prevent alien troops from establishing 
themselves (Österberg 1971). After the conquest of Scania, 
Swedish troops were frequently attacked and ambushed by lo
cal guerrillas, and they retaliated with merciless punishments 
and executions of war captives and civilians. For instance, by 
order of the king in 1678, all farms in the parish of Örkened in 
northeastern Scania, which was regarded as particularly guer
rilla-infested, were burnt down and the fields were devastated 
(Skansjö 1997b).

If we now turn to the landscape development of the investi
gation area, as reflected in the pollen diagrams, surprisingly we 
find no clear evidence of abandonment during the 17th century. 
On the contrary, the diagrams show constant pollen values for 
cereals at two sites (Värsjö Utmark and Bjärabygget) and in
creasing values at the other two (Östra Ringarp and Grisavad)
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(figure 29). Hence, there is no indication of abandonment of 
arable fields. The picture is more complicated when it comes to 
pastures. At Östra Ringarp not only cereals but also Poaceae 
undiff. (grasses) and most other open-land indicators show 
very constant values, indicating stable conditions. At Grisavad 
there are some short-term changes, with strong peaks of Poace
ae undiff., Myrica (bog-myrtle), Alnus (alder), and Pinus 
(pine), at levels dated to the late 17th and early 18th centuries. 
These peaks are difficult to interpret but may reflect some kind 
of disturbance or short-lasting interruptions. At Värsjö Ut
mark there are increasing percentages of Juniperus (juniper) 
reflecting overgrowing of some pastures. Finally at Bjärabyg- 
get, a decrease in Poaceae undiff. and an increase in Betula 
(birch) is noted at a level dated to the mid-17th century. It may 
reflect some overgrowing of pastures, but as early as the early 
18th century the birch woodland was cleared and heathland 
was established.

To sum up, there is no evidence of abandonment of arable 
fields. There seems to have been some disturbance in the graz
ing regime, which tentatively may be interpreted as a decrease 
in the number of grazing animals, but there was no significant 
reforestation. The possible overgrowing of pastures was brief, 
and there is no sign whatsoever of permanent abandonment. 
Due to the long calibration intervals of radiocarbon dates from 
the 17th century and later, there may be some uncertainties in 
the time-scales of the pollen diagrams during the period dis
cussed here. But even if the chronologies should be corrected a 
century back or forth in time, there would be no evidence of 
abandonment.

The picture given by the four pollen diagrams from north
ern Scania is supported by the compilation of twenty South- 
Swedish pollen diagrams presented in figure 26. According to 
the compilation, agricultural expansion during the 17th centu
ry was not as vigorous as during the 16th century, but what is 
important to note is that none of the twenty diagrams show 
any sign of regression. The conclusion must be that there was 
no major abandonment of agricultural land in the uplands of
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southern Sweden during the 17th century, in spite of the war 
and the well-documented difficulties for the population. Of 
course, there may very well have been farm abandonment and 
local reforestation in some areas - for instance in the parish of 
Orkened (see above) - but in general it seems as if agricultural 
land-use went on as before and that disturbances and over
growing were only temporary.

When it comes to the investigation area in northern Scania, 
the possibility cannot be excluded that the war also had some 
positive effects on the local economy. The war meant increas
ing demands for timber for military shipbuilding and for iron 
for cannons, cannonballs, etc. As the area was rich in both 
timber and bog ore it may to some degree have profited from 
the war. In particular iron production is evident from the large 
number of iron production sites that have been recorded in the 
area and of which many have been dated to the 16th and 17th 
centuries. Iron production and its importance for the local so
ciety and landscape are discussed in the next chapter.
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Evidence of iron production

The production of iron has a long history, which in Sweden can 
he traced back to the Late Bronze Age, c. 700 BC. Soon after its 
introduction iron replaced bronze as the main metal for making 
implements and tools. It has several advantages, for instance it 
may be forged to strong, slender blades, but its greatest advan
tage was probably its availability. In contrast to bronze, which 
had to be imported from Continental Europe, iron could be 
produced locally from bog ore found in peatlands in many parts 
of Sweden. Iron soon came to be used for agricultural tools, 
first of all for sickles, but from the Roman Iron Age onwards 
also for scythes (Myrdal 1982, Pedersen & Widgren 1998). The 
sickle was used for harvesting cereals and leaf fodder, and the 
scythe for cutting hay. Even though the early sickles did not dif
fer much from their bronze predecessors and the early scythes 
were short-bladed and rather inefficient, these cutting tools may 
have been a contributing factor behind the agrarian expansion 
witnessed in many areas as early as the Roman Iron Age (e.g. 
Lagerås 2000b). The sickle and the scythe were further devel
oped throughout the Iron Age and the Middle Ages, with long
er blades and new types of shafting, and at the same time iron 
also started to be used for the production and improvement of 
other agricultural implements. Tips and shares of iron were put 
on the wooden spades and ards (Myrdal 1999a), which made 
them stronger and enabled more efficient tilling, not least in the 
stony tills of upland areas. The heavy iron axe was also an im
portant improvement which in a very direct way facilitated 
agrarian expansion and colonization of woodlands by making 
woodcutting and deforestation easier.

Thus, a general relationship may be seen between iron pro
duction and the medieval expansion, as iron implements came
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Fig. 31. Map of northern Scania and neighbouring provinces showing 
ancient bloomery iron production sites. Based on FMIS: the National 
Heritage Board's digital register of ancient monuments. The two iron 
production sites Bredabäck and Östra Spång, which were excavated 
within the present project, are indicated. Shading indicates present-day 
forest cover and hatching indicates peatlands.

to be widely used and enhanced the possibilities for creating 
and maintaining fields, pastures and meadows. This is true for 
most of the parts of northern Europe that witnessed a medie
val expansion. In the investigation area, however, apart from 
this general relationship, iron production may also have had a 
more direct impact on the vegetation and landscape develop
ment, as large-scale iron production was carried out within 
this actual area. The investigation area is situated in a part of 
the South-Swedish Uplands that is unusually rich in remains of 
ancient bloomery iron making (figure 31). Slag heaps, furnac
es, and other remains are found in such large numbers that 
there is no doubt that this upland area was once an important 
centre for production.

The slag heaps and other remains of local iron production 
in the area have attracted attention from archaeologists and
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historians, and some sites have been excavated and dated (Wed- 
berg 1981, Englund 1995, Rubensson 2000, Ödman 2001). 
Two sites were also excavated as part of the present project 
(figure 31). One of them was a production site situated close to 
a peatland and a small brook named Bredabäck, three kilome
tres northeast of Åsljunga (and less than one kilometre south 
of the pollen-analysed site Värsjö Utmark). Among the investi
gated features were the remains of furnaces, anvil stones, slag, 
and charcoal, and the activity period was radiocarbon-dated 
to the 13th-14th centuries. The other site excavated within the 
project was situated by the river Pinnan, at Östra Spång, two 
kilometres east of Orkelljunga. Here, the remains of a very 
large and well-built furnace were discovered and investigated, 
together with a smaller furnace, slag, and the bottom layer of 
a charcoal kiln. The activity on this site was radiocarbon-dat
ed to the late 15th-early 17th centuries. The results of these ex
cavations are presented in more detail in a separate book from 
the project (Strömberg in prep.).

By not only using the dates from these two excavations, but 
also compiling all available radiocarbon dates from iron pro
duction sites in the area, we get a fairly good overview of the 
distribution of this activity in time (figure 32). Iron production 
in the area started in the late 12th or early 13th century and it 
continued throughout the rest of the Middle Ages and early 
Modern Time, until the mid-17th century when it ceased. Dur
ing this four to five century-long period of iron production in 
the area, there seem to have been no major interruptions, al
though shorter breaks (shorter than a century) cannot be ruled 
out. However, based on the frequency of dates, two phases 
may be distinguished: an early one which lasted from the late 
12th or early 13th century until the 15th century, and a late more 
intense one which lasted from the late 15th until the early 17th 
century. A change is also noted regarding the character and en
vironmental setting of the sites. The ones from the early phase 
are relatively small and situated typically in close connection to 
peatlands, while during the late phase we see a larger diversity 
of sites. The peatland settings were still used, but now larger
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Fig. 32. Compilation of radiocarbon dates from bloomery iron 
production sites in northern Scania, southern Halland, and 
southwestern Småland. Grey bars show dates from Bredabäck 
and Östra Spång (see fig. 31), while hollowed bars show dates 
from other projects (Wedberg 1981, Englund 1995, Rubensson 
2000, Ödman 2001). The bars show the number of dates with
in each 100-year interval, and are based on the mid-points of 
the calibrated one-sigma intervals. The bar chart is based on 57 
radiocarbon dates.

production sites were also established by lakeshores, and also 
by rivers and brooks. The latter reflects the introduction of wa
terpower to run bellows and hammers, while the setting on 
lakeshores indicates that now iron ore also taken from lake 
sediments contributed to the production. The second phase of 
iron production - which was more intense and had a more in
dustrial character than the early phase - reflects the technolog
ical progress and the increased division of labour, which were 
two important factors behind the 16th century expansion (Sö
derberg & Myrdal 2002).

To sum up, iron production in the area started in the late 
12th or early 13th century, became large-scale and more indus
trialized from the late 15th century onwards, and ceased in the 
17th century. Initially in the project, it was hypothesized that 
the suitable conditions for iron production - i.e. the richness of 
both bog ore and wood - may have been an important driving 
force behind the colonization. This may be partly true, as the 
early-medieval expansion was still going on during the 12th
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century and even later, exemplified in the present study by farm 
establishment during the 12th and 13th centuries at Värsjö Ut
mark and Bjärabygget. However, the pollen diagrams from 
Östra Ringarp and Grisavad, situated in the southwestern part 
of the investigation area, show farm establishment as early as 
the 11th century. It should also be noted that farm establish
ment at all sites was preceded by temporary cultivation from 
the 9th century onwards. Thus, it seems as if the onset of colo
nization and agrarian expansion pre-dates the earliest evidence 
of iron production in the same area. We may therefore con
clude that the first phase was mainly agrarian, and that the 
idea of a colonization process driven by the demands for iron 
has no empirical support when the chronological relationships 
are examined in more detail.

After its introduction, iron production soon became an im
portant part of the local economy, and it met not only demands 
from within the area but also supplied distant markets. The ex
planation as to why this area became a centre for iron produc
tion is of course partly to be found in its natural resources, but 
also in its location in relation to political borders. During the 
Middle Ages and up to the late 17th century (formerly until 
1658) the province of Scania (and for most of the time also Hal
land and Blekinge) belonged to Denmark. The central parts of 
the Danish kingdom, i.e. the densely populated agricultural 
plains of southern Scania and Zealand, were short of woods 
and peatlands, and their need for iron and iron products had to 
be fulfilled through import from surrounding uplands and oth
er marginal areas. The uplands in northern Scania, in the bor
derland to Sweden, was one of very few such areas within Den
mark that had suitable conditions for iron making. Its large- 
scale production reflects the demands for iron within Denmark 
- from agriculture, from cities, and from the military. The in
creased production in the second phase may partly be explained 
by increased demands from the military due to frequent wars 
during the 16th and 17th centuries (see previous section).

The end of the production in the 17th century may also to some 
degree be explained by the political situation, as it coincided with
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the final Swedish conquest of Scania. In the new situation of 
being part of Sweden - which in contrast to Denmark was very 
rich in woods and peatlands - the uplands of northern Scania 
were no longer unique resource areas. However, the most im
portant factor behind the decline was probably that bloomery 
iron making, based on bog and lake ore, was becoming old- 
fashioned and lost out in competition with the new technique 
of melting bedrock ore in blast furnaces. This new technique 
was introduced at some sites in Sweden as early as the Middle 
Ages, but it was in strong expansion particularly during the 
17th centuries, when high quality Swedish iron was exported 
all over northern Europe (Heckscher 1957). Probably the pro
duction in northern Scania would have been driven out of busi
ness by Swedish iron production even without the conquest, 
but perhaps not as suddenly as now seems to have been the 
case. In the shadow of this new technique, however, small- 
scale bloomery iron making continued, both in the investiga
tion area and in other parts of Sweden, all the way up to the 
19th century, but it was of minor economic importance.

impact on woodlands

From the perspective of palaeoecology an interesting question 
is what impact the large-scale iron production may have had 
on the landscape, but this question is more difficult to answer 
than one would perhaps expect. What makes it complicated is 
that the period of iron production was also a time of agricul
tural impact on the landscape, which makes it difficult to dis
tinguish the environmental effects of one activity from the oth
er. In earlier studies in other areas, attempts to use pollen anal
ysis to evaluate the impact of iron production and to separate 
it from agriculture have also highlighted this problem (cf. 
Königsson & Qvarfort 1988, Karlsson 2000). Still, despite the 
difficulties, some conclusions may be drawn.

The major impact of iron production on the landscape was 
not caused directly by the iron-making itself, but indirectly 
through its great demand for fuel. Bloomery furnaces were
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fired with wood and charcoal, and - based on the richness of 
furnaces, slag heaps, etc. in the area - a reasonable suggestion 
is that fuel collection must have affected the woodlands in 
northern Scania in some ways, possibly leading to deforesta
tion. However, as mentioned in the previous section, the earli
est farm establishment and the onset of major deforestation in 
the area started in the 11th century, which predates the earliest 
iron production by one or a few centuries. Therefore the initial 
deforestation reflected in the pollen diagrams cannot be inter
preted as an effect of iron production and its need for fuel. 
Even if some small-scale production of iron and charcoal may 
also have occurred in this early phase, the deforestation and 
the creation of a semi-open landscape - as witnessed in the pol
len diagrams - must be interpreted as a reflection of agricultur
al expansion.

Somewhat later, from the 13th century onwards, we have re
liable dates from iron production sites both in the investigation 
area and in the region as a whole, and we thus have an empir
ical basis for suggesting that fuel collection may have contrib
uted to deforestation during that phase. This may have been 
the case particularly at places such as Värsjö Utmark and Bjära- 
bygget, where pollen analyses show deforestation not during 
the 11th century but during the 12th and 13th centuries. An in
teresting example is the investigated iron production site at 
Bredabäck, which was dated to the 13th-14th centuries and sit
uated less than one kilometre from the Värsjö Utmark site. Ob
viously this production site was in use at the same time as the 
nearby farm at Värsjö Utmark, which was established in the 
12th century and abandoned in the 14th century. The deforesta
tion reflected in the pollen diagram from Värsjö Utmark may 
not only have had an agricultural purpose, but may also to 
some degree have been the result of fuel collection for iron pro
duction at Bredabäck or at some other nearby site. Of course, 
one explanation does not necessarily exclude the other, as tree 
felling may have produced fuel for iron production and new 
agricultural land at the same time. However, the pollen dia
grams from Värsjö Utmark and other sites convincingly show
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that after deforestation cleared areas were managed and kept 
open by continuous cultivation, grazing and probably hay 
mowing, and therefore, still, the main driving force behind the 
early-medieval deforestation and landscape change was proba
bly the agrarian expansion as such and the need for new agri
cultural land.

Some time after the early-medieval phase of colonization 
and farm establishment, which ended in the 13th or possibly 
early 14th century, iron production in the area increased in im
portance. Starting probably as early as the late 15th century 
and no later than the 16th century, the iron production activity 
was intensified, leading to larger and more industrialized pro
duction sites. The production was at its peak during the 16th 
and the early 17th centuries. During this period the pollen dia
grams show some indications of deforestation that to some de
gree may be attributed to fuel collection for iron and charcoal 
production. However, this was also a period of agricultural ex
pansion, clearly evidenced by an increase in cereal pollen in all 
the four pollen diagrams. In particular the 16th century was a 
period of farm establishment and agricultural expansion all 
over the investigation area. Therefore, not even this phase of 
intensified iron production - when it became large-scale and 
reached a more industrial character - can be convincingly iden
tified and distinguished from agricultural impact in the pollen 
diagrams. It is plausible, however, that the iron production 
during this phase resulted in some deforestation although this 
is difficult to prove.

Even if iron production together with agriculture led to de
forestation, there seems to have been a great deal of woodland 
remaining in the area even in the late 17th century, i.e. immedi
ately after the period of the most intense iron production. This 
conclusion may be drawn from the pollen diagrams, but it is 
also evident from an old map dated to 1684 (figure 43a). The 
map shows roads, farms, churches, etc., as well as the distribu
tion of woodland. With two different symbols it even separates 
deciduous woodland from coniferous woodland. According to 
the map there was a great deal of woodland in northern Scania
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at the time, and in the investigation area the woodland was 
mainly deciduous. This picture fits in well with the one given 
by the pollen diagrams. In the same way as the map the pollen 
diagrams show a strong dominance of deciduous tree taxa over 
coniferous taxa in the 17th century. According to the diagrams, 
coniferous trees started to expand somewhat later, first with 
pine (Pinus) in the 18th century and later with spruce (Picea) in 
the 20th century. And like the map, the pollen diagrams also 
suggest a relatively large degree of forest cover at the time. Even 
if it is difficult to quantify forest cover in absolute numbers 
based on pollen data, the relatively high percentages of tree 
taxa (the average frequency of tree pollen in the four diagrams 
at this level is approx. 80%) suggests a forest cover of between 
40 and 80% (cf. Sugita et al. 1999). A calculation based on the 
map from 1684 gives a forest cover of 45%. Even though the 
results of these calculations are tentative, they strongly indi
cate that it was not a shortage of woodland that brought iron 
production to an end.

Initially in the project, it was noted that the investigation 
area was not only rich in remains of ancient iron production, 
but also that it had been relatively rich in heathland (see the 
chapter Man-made Heathland: Birth and Decline below). 
These heathlands are now gone, due to modern forestation, 
but they were relatively widespread until the early 20th century. 
It was hypothesized that fuel collection and deforestation in 
connection with iron production contributed to the initial es
tablishment of these heathlands, and that they were subse
quently managed and kept open by grazing. Based on the re
sults of pollen analysis and the dating of iron production sites 
the hypothesis could however be rejected. The pollen analysis 
showed that even if there may have been some restricted heath
land early on, the main heathland expansion was during the 
18th and in particular during the 19th century, i.e. well after the 
iron production ceased in the 17th century.

Leaving the question of whether and to what degree iron pro
duction may have led to deforestation and increased landscape 
openness, the next question is whether it may have affected the
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composition of the forest. A source material that can be used in 
this context is macroscopic charcoal data. We do not know if 
un-charred wood was used in the bloomery furnaces as well, 
but from the archaeological excavations within the project we 
do know that charcoal was used. Evidence of both the produc
tion and the storing of charcoal was found in close connection 
to furnaces, slag layers, etc. at the two investigated iron pro
duction sites (Strömberg in prep.). Such charcoal can with cer
tainty be connected with the iron production. In addition, 
charcoal production sites were also found at other excavation 
sites within the project. Even if these lack a close spatial rela
tionship to known iron production sites, they may still, at least 
some of them, have produced charcoal to be used in the iron 
production.

The macroscopic charcoal data used here are charcoal piec
es that have been sampled during excavation, identified to tree 
genera and then radiocarbon-dated. The results are presented 
in two tables, one for iron production sites (table 3) and one for 
charcoal production sites (table 4). The results in table 3 show 
that all charcoal from the iron production sites originates from 
deciduous trees. Birch (Betula) is strongly dominating (>80%) 
but many other tree taxa are also represented: alder (Alnus), 
beech (Fagus), oak (Quercus), hornbeam (Carpinus), cherry 
(Primus), hazel (Corylus), maple (Acer), lime (Tiliä), alder 
buckthorn (Frangula), ash (Fraxinus), and aspen (Populus). 
The dates span the entire iron production period from the 12th 
century to the early 17th century, and throughout this period no 
significant changes in the charcoal composition are observed.

When the charcoal composition at the iron production sites 
is compared to the forest composition according to pollen data, 
we find there is fairly good agreement. As mentioned above, 
the pollen diagrams show that the woodlands during the peri
od of iron production were dominated by deciduous trees and 
that the major expansion of coniferous taxa - i.e. pine (Pinus) 
and spruce (Picea) - started later (figure 33). The dominance of 
deciduous trees in the charcoal data thus seems to simply re
flect the woodland situation at the time. Another agreement
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Table 3. Charcoal composition of samples from iron production sites 
that were investigated and radiocarbon dated within the project. The 
sampled contexts are slag layers and bloomery furnaces, and they are 
presented in the table in chronological order (V24:l = Östra Spång, 
E4:31=Bredabäck).

Site/ID Lab.no C14BP Cal 2s (max 
-min) A.D.

Charcoal taxa (no. of ident, fragments)

V24:l/117 GrN-28687 280 ±20 1520-1670 Betula 345, Alnus 22, Fagus 12, Carpnus 9,
GrN-28333 315 ± 15 1510-1650 Prunus 5, Tiliä 2, Acer 1

V24:l/2127 GrN-28330 315 ±25 1480-1650 Betula 26, Alnus 5, Tiliä 2
V24:l/8921 GrN-28684 320*20 1490-1650 Betula 70, Alnus 7, Quercus 5, Prunus 4
V24:1/105 GrN-28685 300 ±25 1490-1660 Betula 104, Ainus 5, Fagus 3, Frangula 2, Populus 1,

GrN-28686
GrN-28688
GrN-28689

375 ± 20 
365 * 20 
440*25

1440-1630
1450-1630
1420-1485

Carpinus 1

V24:l/2387 GrN-28683 380* 20 1440-1630 Betula 1
£4:31/5282 Ua-26874 830 ±40 1060-1290 Betula 12, Alnus 1, Fraxinus 1
£4:31/3407 Ua-26872 855 * 40 1040-1280 Betula 36, Corylus 9, Quercus 7, Acer 4

Table 4. Charcoal composition of samples from the 12 different char
coal-production sites that were investigated and radiocarbon dated 
within the project. The sites are presented in chronological order. Note 
the dominance of deciduous trees in the early ones and of Pinus in the 
later (E4:34a=Värsjö Utmark).

Site/ID Lab.no C14 BP Cal 2s (max 
-min) A.D.

Charcoal taxa (no. of ident, fragments)

£4:55/100001 Ua-26879 0 Rec. Pinus 15
LV-.10/100001 Ua-26880 0 Rec. Pinus 30
£4:35/100001 Ua-26875 75 ± 40 1680-1960 Pinus 9
£4:44/100001 Ua-26878 80 ± 40 1670-1960 Pinus 11
E4:34a/728 Ua-26828

Ua-26833
105 ± 30 
175 ± 30

1670-1960
1650-1960

Pinus 135, Betula 4

E4:34a/686 Ua-26832
Ua-26831

195 * 30 
205 * 30

1640-1950
1640-1950

Pinus 111

LV:10/100008 Ua-26881 200 ±40 1640-1960 Pinus 30
£4:17/261 Ua-26862

Ua-26753
295 ± 35 
325 * 30

1480-1670
1480-1650

Betula 51, Alnus 12

V24:4/588 Ua-26864 305 ± 35 1480-1660 Fagus 27
V24:1/5507 GrN-28332 375 ± 20 1440-1630 Betula 58, Alnus 19, Prunus 4, Fagus 2
E4:34a/2053 Ua-26948

Ua-26949
780 * 45 
790 * 45

1160-1300
1160-1300

Pinus 38, Fagus 30
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Fig. 33. The relationship between different tree 
pollen taxa at each site. Bold lines distinguish 
coniferous tree taxa [Picea (spruce) and Pinus 
(pine)] to the left from deciduous tree taxa [Bet
ula (birch), Fagus (beech), and others] to the 
right. Note that the calculations are based on the 
sum of tree pollen at each site, so that the tree 
pollen percentages together make up 100%.

Legend:

100

between charcoal and pollen data is the strong dominance of 
birch (Betula). In layers from this period it makes up on aver
age 40-50% of the total pollen sum and 50-60% of the tree 
pollen sum, which makes it by far the most dominant tree pol
len taxon. However, birch is a strong pollen producer, and it is 
certainly over-represented in pollen data in comparison to its 
actual abundance in the woodlands. Its true abundance is dif
ficult to estimate, but based on earlier studies a pollen frequen
cy for Betula of 50-60% of the tree pollen may tentatively be
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interpreted as indicating that birch did not make up more than 
20% of the tree cover (cf. Andersen 1970, Sugita et al. 1999, 
Broström et al. 2004). In comparison to that figure, the fact 
that as much as 80% of the identified charcoal at the iron pro
duction sites come from birch indicates that it was a preferred 
tree when it came to charcoal production. It may reflect that 
birch was not regarded as a valuable tree for other purposes, in 
the way in which for instance oak (Quercus) and beech (Fagus) 
were important mast trees. As birch is a light-demanding ear- 
ly-succession tree, it may also reflect that fuel collection for 
charcoal production did not primarily take place in dense for
ests but rather in more open, grazed woodlands and other parts 
of the cultural landscape.

If we now turn to the results from the charcoal production 
sites presented in table 4 we get a somewhat different picture. 
The radiocarbon dates from these sites cover a larger time span 
than the data from iron production sites, stretching from the 
12th century more or less to the present. Thus, we have evi
dence of charcoal production from the time when iron produc
tion was being carried out in the area, as well as charcoal pro
duction that was carried out considerably later. Based on the 
chronological relationship, the early sites may tentatively be in
terpreted as serving the bloomery furnaces with charcoal, but 
the later ones must have had another purpose. (It should be 
noted that the later ones are more difficult to date in detail 
than the early ones, as a plateau on the calibration curve re
sults in long calibration intervals for the period c. 1650- 
present. There is no doubt, however, that they are from the late 
17th century or later, i.e. after the period of iron production.)

If we look at the charcoal composition at these sites, we find 
an interesting pattern: the early sites, similarly to the iron pro
duction sites, show a strong dominance of deciduous trees, 
while the later ones are strongly dominated by pine (Pinus). 
Obviously, deciduous trees were preferred for coaling during 
the period of iron production, but later, for some reason, the 
coaling shifted focus to pine. It may to some degree reflect how 
pine became a more common tree in the landscape in general
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(figure 33), but also that there was a change in the spatial pat
tern for fuel collection. Most of the pine woodlands were to be 
found on poor sandy soils and in particular on peatlands, while 
in more central parts of the agrarian landscape there were still 
deciduous trees such as birch (Betula), oak (Quercus), and 
beech (Fagus). When we look at the spatial distribution of the 
charcoal production sites, we also find that most of the early 
ones are located in the southern, more densely settled part of 
the investigation area, while the later ones dominated by pine 
charcoal are situated in the northern part where there is a great 
deal of peatland. The shift from deciduous to coniferous wood 
for coaling may thus reflect not only a change in forest compo
sition, but also how charcoal production moved from the cen
tral parts of the agrarian landscape to distant peatlands and 
poor soils further out in the outlands. If this interpretation is 
correct, it can in turn be seen as a sign of the population growth 
and agrarian expansion of the 18th and 19th centuries, which 
resulted in a greater pressure on the landscape and increased 
competition between different activities. Even though northern 
Scania was still relatively rich in woodlands in comparison to 
fertile plain areas, deciduous trees in the agrarian landscape 
also became an increasingly valuable resource here when the 
population grew. These trees produced acorns, leaf fodder, 
timber for fences, etc. and may therefore have been protected 
from coaling.

In conclusion, the history of iron production and coaling 
and its impact on the landscape in northern Scania can be di
vided into different phases. Soon after the initial colonization 
and agricultural expansion in the Early Middle Ages, iron pro
duction became part of the local economy. After some centu
ries it grew in importance and reached a peak during the 16th 
and early 17th centuries. In addition to ore, the iron production 
needed a great deal of fuel, and charcoal was produced in large 
quantities to keep the bloomery furnaces burning. All kinds of 
deciduous trees were used but there was some preference for 
birch. During the expansion phase fuel collection and coaling 
may have gone hand in hand with the agricultural expansion,
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when woodlands were cleared to give way to pastures, mead
ows and arable fields. However, in spite of all the clearings and 
coaling, there was still a great deal of woodland in the area 
when the period of iron production ended in the 17th century. 
After the end of the iron production era, charcoal was still pro
duced but the production now changed character. It became a 
remote activity that took place far way from settlement, using 
pinewood in particular from peatland vegetation.
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Heathland in Sweden and abroad

Starting with the early-medieval colonization the uplands of 
northern Scania were gradually transformed from mainly nat
ural woodland into open or semi-open cultural land, as dis
cussed in previous chapters. The development was not simple 
and straightforward but rather complex and step-wise, and 
above all the long-term expansion was interrupted by the Black 
Death and the crisis and decline that followed during the late 
14th and the 15th centuries. After the decline, in spite of the rel
atively poor climate of the Little Ice Age there was once again 
expansion with population growth and farm establishment 
from the 16th century onwards. The agricultural expansion 
varied in speed and intensity but more or less continued 
throughout the 17th and 18th centuries and reached a peak and 
a turning point in the 19th century, at least when it comes to 
landscape openness. In the late 19th and early 20th century for
est plantation and farm abandonment resulted in a reversed 
landscape development, eventually leading to the much forest
ed landscape of today.

Thus the 19th century, before the start of reforestation, was 
the century that showed the most open landscape, in northern 
Scania as well as in many other upland areas of Sweden. It was 
also the time when the population of the countryside reached 
its maximum, before the large-scale emigration to cities and 
overseas to America. The relatively open agricultural land
scape of the 19th century can be seen as the end product of a 
long period of gradually increased agrarian population and in
creased impact on the landscape and its resources.

An interesting and characteristic feature of the open 19th 
century landscape was Calluna heathland. The investigation
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area was part of the Southwest-Swedish heathland zone, which 
stretched from Scania in the south up along the western part of 
southern Sweden through the provinces of Halland, Småland, 
and Västergötland to Bohuslän (figure 34a). The vegetation on 
these heaths was strongly dominated by heather (Calluna vul
garis), but also other plants occurred, such as bilberry (Vaccin- 
ium myrtillus) and lingberry (V. vitis-idaea), and grasses such 
as wavy hair-grass (Descbampsia flexuosa) and sheep’s-fescue 
(Festuca ovina) (Maimer 1965). Higher vegetation was usually 
absent, but occasionally there were shrubs of juniper (Junipe- 
rus communis) and scattered trees of silver birch (Betula pen
dula) and Scots pine (Pinus sylvestris). The geographical distri
bution of heathland coincided fairly well with the parts of south
ern Sweden that have the highest annual precipitation, i.e. areas 
that today have more than 800 mm/year (figure 34b). In an in
ternational perspective Calluna heaths were restricted to the 
Atlantic zone of Western Europe, from Portugal in the south to 
the coastland of Norway in the north - a zone characterized by 
high precipitation, mild winters, and not too hot summers.

Obviously heaths are climate-dependent, but their appear
ance cannot be explained by climatic factors alone. With the 
exception of some areas with extreme maritime conditions, 
such as for instance the Faroes and parts of Scotland (Peglar 
1979, Johansen 1996), heathland establishment seems always 
to have been connected to human impact. This is certainly true 
for Sweden. Here the heaths would not have existed without 
human-induced deforestation in the first place and they were 
maintained and kept open by agriculture, or more precisely by 
grazing, fire clearances, and occasionally by mowing. They 
were restricted mainly to outlands, in particular on poor, sandy 
soil, and they were grazed by sheep, goats and cattle. Sheep 
seem to have thrived on the heaths, while cattle preferred more 
delicate vegetation such as herbs and grasses when available. 
To improve grazing the heaths were burnt regularly, usually at 
5-10-year intervals (e.g. Malmström 1939). The short-term ef
fect of such heath-fires was that heather was rejuvenated - 
large and woody plants were burnt down, giving way to new
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100 km ■

Fig. 34. Maps of southern Sweden showing (a) the distribution of Cal- 
luna heathland in 1900 (based on Maimer 1968), and (b) annual pre
cipitation (average for 1961-1990; based on Alexandersson & Anders
son 1995).

and more nutritious shoots. The fires also resulted in some 
years of richer grass and herb vegetation. The long-term effect 
of the heath-fires, however, was impoverished soils and an even 
stronger dominance of heather.

During the 18th and 19th centuries, when central authorities 
started to show more interest in the agrarian economy and in 
the utilization of natural resources, the heathland management 
and in particular the heath-fires were condemned and regarded 
as old-fashioned, inefficient and destructive (Joelsson 2006). 
This opinion was most strongly put forward during the 19th and 
early 20th centuries, when tree planting was encouraged (see the 
chapter The Return of the Forest below). But also as early as the 
18th century a dislike of heaths and heath-fires was expressed, 
for instance by Carl von Linné. When he saw burnt Calluna 
heaths during travels in northern Scania in 1749 he wrote that 
“anyone who understands the laws of vegetation and economy 
would shiver with terror at the sight of such land-use” |my
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translation] (Linnaeus 1751, p.89). On the same journey he 
also passed large heathland in Småland and wrote that “if an
yone could find out an easy way to exterminate heather with
out using fire, he would do the farmers in Småland the biggest 
favour” [my translation] (Linnaeus 1751, p.54). This negative 
view has more or less remained in Sweden until the present 
day, while in other countries, for instance in Norway, Calluna 
heathland is sometimes characterized rather as an ecologically 
balanced, carefully managed, and efficient land-use system 
(Haaland 2002). Its main advantage in Norway, Sweden and 
elsewhere, which is usually put forward, was probably that it 
offered good winter grazing, in particular for sheep. In this it 
may have had a major advantage over grassland.

When the heaths had their largest distribution they covered 
a relatively large proportion of the landscape in western Swe
den. In Halland, for instance, which is the province immedi
ately north of the investigation area in northern Scania, it has 
been estimated that Calluna heathland covered 10-30% of the 
entire province in the mid-19th century (Malmström 1939, 
Joelsson 2006). Today, almost all the heaths are gone with the 
exception of a few remnants preserved and managed by nature 
conservation (Stenström & Forshed 2004). The disappearance 
of heathland in Sweden is connected to two main processes. 
One is what may be called the general modernization of agri
culture - including for instance land amalgamation and enclo
sure reforms and the introduction of modern fertilizers - due 
to which some poor heathland could be turned into arable 
land. The other and by far most important factor was the in
troduction of modern forestry, i.e. silviculture (Malmström 
1939, Eliasson 2002). During the 19th century the economic 
value of forest and timber increased and the authorities initiat
ed campaigns to encourage tree plantation, for instance by giv
ing free advice and subsidizing tree seeds and seedlings. The 
campaigns bore fruit and gradually large areas of heathland 
and other low-productive agricultural land were turned into 
forest - in particular pine and spruce forests. By the mid-20th 
century almost all the heathland in Sweden was gone.
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Hence, we have a fairly clear picture of the decline and final 
disappearance of heathland during the last one or two centu
ries. When it comes to the early history of heathland, however, 
the picture is much more unclear. Several Swedish pollen-ana
lytical studies have addressed the question of heathland estab
lishment but they are of shifting quality and together they give 
a diverse picture. More comprehensive studies on heathland 
development have been published in Denmark (Odgaard 1994) 
and Norway (Prøsch-Danielsen & Simonsen 2000), and these 
may serve as a background for a presentation of the Swedish 
situation.

On the sandy soils of western Jutland in Denmark and on 
the coast of Norway there were some small and temporary 
Calluna heaths as early as the Mesolithic. These pre-agricul
ture heaths were probably connected to fires, either from light
ning or induced by Mesolithic hunters. However, it was not un
til later - after the introduction of agriculture - that more per
manent heathland was established due to grazing and fire 
clearances. In Jutland the earliest permanent heathland forma
tion has been dated at one site to 3000 BC, i.e. Neolithic, but 
usually somewhat later at other sites. The geographical varia
tion in timing was interpreted as reflecting different soils as 
well as differences in settlement and land-use intensity. In gen
eral, however, the Bronze Age seems to have been the period of 
most profound heathland expansion in Jutland (Odgaard 
1994). In Norway the pattern was rather similar, with a signif
icant expansion of heathland during the Bronze Age. In the 
coastal zone, heathland establishment and expansion was com
pleted as early as some centuries B.C., while in inland areas it 
continued throughout the Iron Age until approximately A.D. 
1000 (Prøsch-Danielsen & Simonsen 2000). Both in Denmark 
and Norway it has been concluded that periods of heathland 
expansion cannot be connected to any specific climatic chang
es, but instead seem to reflect a gradual and long-term effect of 
agricultural land-use, in particular grazing and heath-fires.

If we now look at the pollen diagrams from western Sweden, 
and in particular from the province of Halland and adjacent
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parts of Scania and Småland (i.e. the central area of former 
heathland), we get the following picture. Some diagrams show 
a significant rise in Calluna values as early as the Late Neolith
ic or Bronze Ages. They are from Lake Sämbosjön, Lake 
Käringsjön, and Lake Iglasjön, which are situated in low-lying 
areas relatively close to the coast, and from Lake Sandsjön and 
Exhult, which are situated further inland and at higher eleva
tions. Even though the diagrams show similar increases in Cal
luna pollen, the interpretations of the different authors differ. 
At Exhult the high Calluna values were not interpreted as re
flecting grazed heathland, but rather as originating from natu
ral vegetation on the local peat bog (Björkman & Ekström 
2003). Also at Lake Käringsjön doubts about the interpreta
tion were put forward as the first Calluna expansion coincided 
with a local expansion of bog peat vegetation (Björkman & 
Persson 2005). However, at Lake Sandsjön the early Calluna 
rise was interpreted as a reflection of grazed heathland (The- 
laus 1989), in spite of the fact that the site is situated in the 
most bog-rich part of Sweden, and that the sampled lake bor
ders a peat bog. What may support the interpretation of grazed 
heathland at Lake Sandsjön is that some other grazing indica
tors, such as Rumex (sorrel, etc.), increase at the same level in 
the diagram, but on the other hand the same level also shows a 
strong increase in Sphagnum (bog moss) spores, which indi
cates an expansion of natural bog vegetation.

This discussion reflects a general problem concerning the 
interpretation and dating of heathland establishment based on 
pollen diagrams. The problem is that heather (Calluna vul
garis) thrives in two very different environments: one is grazed 
heathland on dry ground, one is natural peat bogs. Heather 
does not thrive on minerotrophic fens, but when fens gradual
ly develop into nutrient-poor ombrotrophic bogs their surface 
is invaded by heather, which soon becomes a dominant compo
nent of the local vegetation. Because most peatland sooner or 
later develops from fen to bog, pollen diagrams may show in
creasing Calluna values even without any heathland at all.

Of the diagrams mentioned above that show an early (i.e.
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Bronze Age) increase in Calluna, Lake Sämbosjön provides the 
strongest indication of early grazed heathland, as it is situated 
in an area with not many bogs (Digerfeldt 1982). However, the 
Calluna frequencies from that lake are not very high to begin 
with, and it is not until further up in the diagram, at layers 
from the Middle Ages and later, where really high values are 
reached. Finally, Lake Iglasjön, the fifth site with early Callu
na expansion, shows a similar development as Sämbosjön, 
with a first increase during the Bronze Age and higher values 
later, during the last few centuries (Wallin 2004).

In contrast to the diagrams with early Calluna expansion, 
there are several diagrams from the same area where the first 
Calluna rise has been dated to considerably later periods. Such 
diagrams are, for instance, the ones from Kullaberg (Björkman 
2001) and Lärkesholm (Ljung 2003) in northwestern Scania, 
Köphult (Björkman 2003) in southwestern Småland, and Bag- 
gabygget (Björkman 2005), Trälhultet (Björkman 2000a), Yt
tra Berg (Sköld 2006), Bocksten (Björkman 1997a), and Lake 
Gyltigesjön (Wallin 2004) in Halland. All these sites do not 
show a first significant Calluna expansion until the Middle 
Ages or later, and in most of them the expansion waits until the 
last two or three centuries. In addition there are also a number 
of sites where the pollen diagrams show low Calluna values all 
the way up to the top.

In conclusion, although it cannot be entirely excluded that 
some early records of Calluna heathland may in fact be misin
terpretations of natural bog vegetation, there seems to have 
been heathland establishment at some sites in southwestern 
Sweden as early as the Bronze Age. However, this early heath
land expansion was not as vigorous and large-scale as in Jut
land and Norway, but rather restricted and patchy in charac
ter. In many areas there were open pastures at the time but they 
were still dominated by herbs and grasses. The main heathland 
expansion in southwestern Sweden seems to have started con
siderably later, in connection with the medieval agricultural 
expansion, and to have been strongest during the last two or 
three centuries. A later and weaker heathland expansion in
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Sweden than in Jutland and coastal Norway may be due to 
somewhat less maritime climatic conditions.

Local heathland development and underlying causes

The new pollen diagrams from the investigation area in north
ern Scania presented in this book support the general picture 
of a late heathland expansion. The four sites show some varia
tion but together they give a clear picture of the regional heath
land development in this upland area (figure 35).

Starting with the southwestern site Östra Ringarp, we find 
a relatively weak but continuous Calluna-signal. Even before 
the first significant deforestation and local farm establishment 
in the early Middle Ages, Calluna shows a continuous curve 
reaching 1-2% of the pollen sum. The frequency does not in
crease after the farm establishment, in spite of a significant in
crease in Poaceae (grass) and other grazing indicators, but re
mains at 1-2%. It suggests that the Calluna pollen at these lev
els in the Östra Ringarp diagram does not reflect grazing but 
rather peatland vegetation in the area. Slightly higher and more 
even values are noted from the 16th century onwards, but it is 
not until approximately the early 19th century that Calluna 
shows a stronger increase. At the same level there is also a sig
nificant increase in Poaceae and other grazing indicators, as 
well as in cereals and weeds of arable land. Therefore, the Cal
luna rise in the 1800s can with certainty be interpreted as 
heathland establishment due to increased human impact. It 
should be noted, however, that the Calluna values are not very 
high in comparison to those of Poaceae, so in addition to heath
land there were still pastures with richer grass and herb vege
tation.

In the uppermost part of the diagram from Östra Ringarp, 
Calluna declines abruptly and at the same level there is an in
crease in the percentages of Pinus (pine) and Picea (spruce). It 
reflects reforestation and the introduction of silviculture. It is 
worth noting that Poaceae does not decline in the same way as 
Calluna, but instead continues with relatively high values to

132



C
al

ib
ra

te
d y

ea
rs

 A
.D

.

MAN-MADE HEATHLAND: BIRTH AND DECLINE

Östra Grisavad Värsjö Bjärabygget
Ringarp Utmark

2000 -i

1500

— Major 
heath 

expansion

Minor heath expansion

0 10 20 0 10 20 30 40 0 10 20 0 10 20 30 40 50 60

Fig. 35. Calluna vulgaris (heather) pollen graphs for each 
site. The graphs show percentages of total pollen.

the top of the diagram. Obviously, poor heathland was chosen 
for forestation, while some grassland was kept open and re
mained in use as pastures for the farm that still exists at the site 
today.

The next site, Grisavad, is similar to Östra Ringarp in that 
the early-medieval agricultural expansion does not result in 
any increase in Calluna pollen, in spite of a strong increase in 
Poaceae (grass). The first increase in Calluna is found some
what further up, at a level dated to the 13th century, but the val
ues remain relatively low. A stronger increase in Calluna start
ed later, during the 16th century, i.e. in connection with the 
farm establishment and agricultural re-expansion after the
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late-medieval decline. However, it was not until the 18th and in 
particular during the 19th century that heathland became wide
spread. At these levels in the diagram Calluna reaches really 
high values (20-30%). The same levels show high values also 
of cereals and weeds, but a gradual decreasing trend of Poace- 
ae (grass). We can conclude that heathland achieved maximum 
distribution during the 19th century in the Grisavad area and 
that the expansion was partly at the expense of grassland.

The diagram shows an abrupt decline of Calluna in the up
permost part, where Pinus (pine) and Picea (spruce) percentages 
increase. Also here heathland, but not only heathland, was for
ested in the early 20th century. The local crofts were abandoned 
and all cultural land connected to them was turned into forest.

At the third site, Värsjö Utmark, a slight increase in Callu
na is noted at the level of farm establishment, dated to the 12th 
century. The increase is weak, however, in particular when 
compared to the strong increase in Poaceae (grass) at the same 
level. No heathland was established during the Middle Ages, in 
spite of strong indications of grazing, but some scattered plants 
or patches of heather may have occurred in the pastures. A 
more significant increase in Calluna is dated to the 19th centu
ry, where it reaches 10-15% of the pollen sum. These high val
ues reflect a relatively short-lasting phase of heathland, con
nected with agricultural expansion and to the establishment of 
some crofts in the area. What is interesting to note is that the 
expansion starts with a very distinctive rise in the Poaceae 
curve, and that in the next phase Poaceae declines while Callu
na increases. It seems as if the initial clearing - reflected in the 
sharp decrease in Betula (birch) - resulted in the expansion of 
grassland that very soon developed into heathland. Possible ex
planations to this change will be discussed below. The heath
land at Värsjö Utmark lasted for approximately a hundred years 
or less, before it was transferred to pine and spruce forest.

Bjärabygget, the north-easternmost site, is similar to Värsjö 
Utmark in that the diagram shows a weak increase in Calluna 
percentages at the level of farm establishment. At Bjärabygget 
this level is dated to the 13th century. Also here the Calluna

134



MAN-MADE HEATHLAND: BIRTH AND DECLINE

values during the Middle Ages are much lower than those of 
Poaceae, and they are too low to be interpreted as heathland. 
The values increase further in the 16th century and increase 
very sharply in the 18th century, to reach maximum values of 
40% in the 19th century. Before the Calluna expansion in the 
18th century, pastures were characterized by grassland with a 
minor component of heather, but during the 18th century vast 
heathland was established at the expense of grassland, and also 
at the expense of birch woodlands, which seem to have been 
cleared at the time. High percentages of Pinus pollen may indi
cate that there were scattered pines in the heathland.

When the grazing and management of heaths at Bjärabyg- 
get ended in the late 19th or the early 20th century, they were 
overgrown by birch in the first phase and then by spruce. The 
latter was probably planted while the birch expansion reflects 
a natural succession.

Taken together, the four pollen diagrams presented here 
give a rather unanimous testimony of the regional heathland 
development. To begin with, there was no prehistoric heath
land. This result came as no surprise, as our investigations 
have shown that there were not any prehistoric agrarian settle
ment or land-use in the area, except for herding and extensive 
wood pasturage. What perhaps may be more surprising is that 
there was no or very little heathland during the Middle Ages ei
ther, in spite of well-established agriculture and permanent 
grazing. Clearings and grazing created and maintained pas
tures during the Middle Ages, but they were characterized by 
grasses and herbs rather than heather {Calluna). In connection 
with the 16th-century expansion, increasing abundance of 
heather is noted at some sites, but still not enough to indicate 
real heathland. The only period from which the diagrams pro
vide clear evidence of Calluna heathland is during the 18th and 
19rh centuries. At that time heathland seems to have been rath
er widespread and more common than grassland at all the in
vestigated sites. Finally, all the diagrams in their upper parts 
catch the final transition from heathland to coniferous forest, 
i-e. the end of the heathland epoch and the introduction of
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modern silviculture, which links the diagrams to the present 
situation (see also figure 43).

Hence, the heathland development in the investigation area 
was rather late. An interesting question is: why did heathland 
not develop earlier? Grazing had been going on in the same ar
eas since the early Middle Ages, but it was not until during the 
18th and the early 19th centuries that heathland developed. 
Something must have changed, it seems, for instance in the 
land-use practices or in the natural pre-conditions.

One possible explanation may be a more frequent use of 
fire. In three of the four diagrams high percentages of micro
scopic charcoal match high Calluna percentages, and hence 
show stronger indications for the use of fire during the 18th and 
19th centuries than during earlier periods. However, if fire was 
used only to rejuvenate heather and to increase the grass and 
herb component of the heathland vegetation, it would not have 
been used in the first place if there had not already been a prob
lem with heather. From this line of reasoning the establishment 
and development of heathland should not only be explained as 
an effect of heath-fires, even though such fires may have rein
forced and speeded up the process once it had started. Howev
er, fire may also have been used for other purposes, for in
stance in slash-and-burn cultivation or to clear shrubs and 
brushwood in pastures, which to some degree may have facili
tated the expansion of heather.

Another important factor behind the heathland expansion, 
in addition to fire and grazing, is soil leaching. As heather is a 
tolerant and competitive species on nutrient-poor soil, the ex
pansion of heathland was favoured by soil degradation. Heath
er vegetation itself creates an acid moor layer, which leads to 
acid soil and increased leaching of nutrients, which in turn 
makes heather more competitive. This positive feedback, in 
which heather improves the conditions for itself, is one impor
tant factor behind the heathland expansion. But similar to fire 
it does not seem to explain the initial heathland establishment, 
and it certainly does not explain why no heathland developed 
during the Middle Ages.
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To understand the timing of heathland establishment in 
northern Scania we also have to look at two other factors: pop
ulation rise and climate change. Even though estimations of 
population size before the 17th century are tentative, there is no 
doubt that the population of Sweden, Denmark and many oth
er countries was greater during the 18th and 19th centuries than 
ever before (e.g. Livi Bacci 2000, Andersson Palm 2001). As 
mentioned above, population in the countryside of northern 
Scania and other upland areas peaked in the 19th century, and 
a larger population meant increased agricultural production 
and greater pressure on natural resources. When it comes to 
pastures, increased livestock may have resulted in higher graz
ing pressure, leading to nutrient depletion and impoverished 
soil, and, as a consequence, heathland establishment.

Thus the poor character of the late grazing grounds in com
parison to their medieval predecessors may be explained by 
soil exhaustion caused by increased agricultural impact and 
population growth. But climate may also have had something 
to do with it. Medieval agriculture was aided by the favourable 
climate of the Medieval Warm Period, but later, in particular 
during 16th and 17th centuries, the climate deteriorated signifi
cantly (figure 30). This cold period, known as the Little Ice 
Age, may have affected the soils in a negative way. Even though 
we do not know the exact character of the climatic conditions 
of the Little Ice Age in a local perspective, it is plausible that 
low temperatures and increased humidity speeded up the natu
ral process of soil leaching. When human impact and grazing 
pressure increased in the 18th and 19th centuries, soils were 
more vulnerable and susceptible to depletion than before the 
Little Ice Age.

To sum up, heathland in the investigation area and in many 
other parts of southwestern Sweden expanded rather late, main
ly during the 18th and 19th centuries, in spite of a much longer 
land-use history. The heaths were the product of a combination 
of grazing, heath-fires, poor soils and maritime climatic condi
tions. The timing of heathland establishment can tentatively be 
explained by strong population growth in combination with
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soil exhaustion. The latter process may have been driven by 
high grazing pressure but was probably also reinforced by a 
cool and wet climate in the Little Ice Age.
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Croft expansion in Sweden

During the late 18th century and the early 19th century a large 
number of smallholdings were established in northern Scania 
and in many other parts of the Swedish countryside. In Sweden 
they are called torp (e.g. Elgeskog 1945). The best English 
translation is probably crofts; a term which was originally used 
for smallholdings in Scotland but may also be used in a more 
general way. Terms such as these, however, are difficult to 
translate, not so much because of a lack of appropriate terms, 
but because the systems and the realities that they refer to have 
been different in different countries. (And to add to the confu
sion the Swedish word torp has a wide range of definitions and 
its meaning has varied over time.) In this book the word croft 
will be used for any smallholding that during the 18th and 19th 
centuries was established in an outland area, and which was 
not an independent tax-paying unit but belonged to the farm 
on whose outland it was established, and to which it had to pay 
a rent in money, products, or labour obligations.

A typical croft in the uplands of southern Sweden was a 
small farm with a wooden house, one hectare of arable and 
meadow, two cows, and some pigs and sheep. It was situated in 
the outland, sometimes far away in the forest. The crofter sup
plemented his small-scale agriculture with other work, such as 
forestry, carpentry, peat cutting, etc., and he also did day-la
bour on the farm to which the croft belonged. It was also com
mon that the crofter was a soldier in the regular army.

Crofts were an important component of the agricultural ex
pansion during the late 18th and 19th centuries. Similar to heath- 
land (which was discussed in the previous chapter) the crofts 
can be connected with the strong population rise during that 
period (figure 36). The Swedish population tripled over less
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modern silviculture, which links the diagrams to the present 
situation (see also figure 43).

Hence, the heathland development in the investigation area 
was rather late. An interesting question is: why did heathland 
not develop earlier? Grazing had been going on in the same ar
eas since the early Middle Ages, but it was not until during the 
18th and the early 19th centuries that heathland developed. 
Something must have changed, it seems, for instance in the 
land-use practices or in the natural pre-conditions.

One possible explanation may be a more frequent use of 
fire. In three of the four diagrams high percentages of micro
scopic charcoal match high Calluna percentages, and hence 
show stronger indications for the use of fire during the 18th and 
19th centuries than during earlier periods. However, if fire was 
used only to rejuvenate heather and to increase the grass and 
herb component of the heathland vegetation, it would not have 
been used in the first place if there had not already been a prob
lem with heather. From this line of reasoning the establishment 
and development of heathland should not only be explained as 
an effect of heath-fires, even though such fires may have rein
forced and speeded up the process once it had started. Howev
er, fire may also have been used for other purposes, for in
stance in slash-and-burn cultivation or to clear shrubs and 
brushwood in pastures, which to some degree may have facili
tated the expansion of heather.

Another important factor behind the heathland expansion, 
in addition to fire and grazing, is soil leaching. As heather is a 
tolerant and competitive species on nutrient-poor soil, the ex
pansion of heathland was favoured by soil degradation. Heath
er vegetation itself creates an acid moor layer, which leads to 
acid soil and increased leaching of nutrients, which in turn 
makes heather more competitive. This positive feedback, in 
which heather improves the conditions for itself, is one impor
tant factor behind the heathland expansion. But similar to fire 
it does not seem to explain the initial heathland establishment, 
and it certainly does not explain why no heathland developed 
during the Middle Ages.
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To understand the timing of heathland establishment in 
northern Scania we also have to look at two other factors: pop
ulation rise and climate change. Even though estimations of 
population size before the 17th century are tentative, there is no 
doubt that the population of Sweden, Denmark and many oth
er countries was greater during the 18th and 19th centuries than 
ever before (e.g. Livi Bacci 2000, Andersson Palm 2001). As 
mentioned above, population in the countryside of northern 
Scania and other upland areas peaked in the 19th century, and 
a larger population meant increased agricultural production 
and greater pressure on natural resources. When it comes to 
pastures, increased livestock may have resulted in higher graz
ing pressure, leading to nutrient depletion and impoverished 
soil, and, as a consequence, heathland establishment.

Thus the poor character of the late grazing grounds in com
parison to their medieval predecessors may be explained by 
soil exhaustion caused by increased agricultural impact and 
population growth. But climate may also have had something 
to do with it. Medieval agriculture was aided by the favourable 
climate of the Medieval Warm Period, but later, in particular 
during 16th and 17th centuries, the climate deteriorated signifi
cantly (figure 30). This cold period, known as the Little Ice 
Age, may have affected the soils in a negative way. Even though 
we do not know the exact character of the climatic conditions 
of the Little Ice Age in a local perspective, it is plausible that 
low temperatures and increased humidity speeded up the natu
ral process of soil leaching. When human impact and grazing 
pressure increased in the 18th and 19th centuries, soils were 
more vulnerable and susceptible to depletion than before the 
Little Ice Age.

To sum up, heathland in the investigation area and in many 
other parts of southwestern Sweden expanded rather late, main
ly during the 18th and 19rh centuries, in spite of a much longer 
land-use history. The heaths were the product of a combination 
of grazing, heath-fires, poor soils and maritime climatic condi
tions. The timing of heathland establishment can tentatively be 
explained by strong population growth in combination with
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soil exhaustion. The latter process may have been driven by 
high grazing pressure but was probably also reinforced by a 
cool and wet climate in the Little Ice Age.
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Croft expansion in Sweden

During the late 18th century and the early 19th century a large 
number of smallholdings were established in northern Scania 
and in many other parts of the Swedish countryside. In Sweden 
they are called torp (e.g. Elgeskog 1945). The best English 
translation is probably crofts; a term which was originally used 
for smallholdings in Scotland but may also be used in a more 
general way. Terms such as these, however, are difficult to 
translate, not so much because of a lack of appropriate terms, 
but because the systems and the realities that they refer to have 
been different in different countries. (And to add to the confu
sion the Swedish word torp has a wide range of definitions and 
its meaning has varied over time.) In this book the word croft 
will be used for any smallholding that during the 18rh and 19th 
centuries was established in an outland area, and which was 
not an independent tax-paying unit but belonged to the farm 
on whose outland it was established, and to which it had to pay 
a rent in money, products, or labour obligations.

A typical croft in the uplands of southern Sweden was a 
small farm with a wooden house, one hectare of arable and 
meadow, two cows, and some pigs and sheep. It was situated in 
the outland, sometimes far away in the forest. The crofter sup
plemented his small-scale agriculture with other work, such as 
forestry, carpentry, peat cutting, etc., and he also did day-la
bour on the farm to which the croft belonged. It was also com
mon that the crofter was a soldier in the regular army.

Crofts were an important component of the agricultural ex
pansion during the late 18th and 19th centuries. Similar to heath- 
land (which was discussed in the previous chapter) the crofts 
can be connected with the strong population rise during that 
period (figure 36). The Swedish population tripled over less
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Fig. 36. Population numbers 1571-1900 in the three parishes of 
the investigation area in northern Scania (data from Andersson 
Palm 2000).

than two centuries, from 1.4 million in 1700 to 4.2 million in 
1870 (Gadd 2000). But in a reciprocal way the croft expansion 
should not be seen only as a reflection of population rise, but 
also as a prerequisite of it. Thanks to the crofts even distant 
parts of the outland could be cleared and put under the plough. 
Agriculture associated with the individual crofts may have 
been small-scale - the arable was usually only one tenth of that 
of a freehold - but due to the large number of crofts, the proc
ess of croft establishment contributed significantly to an over
all increase in agricultural production.

But the croft movement should not only be associated with 
agrarian expansion. It also meant that outland areas were pop
ulated, and as a consequence different outland activities ex
panded and increased in importance. As crofters had to supple
ment their agriculture with other work to make a living, they 
were an important labour resource that came to good use in 
forestry, peat cutting, coaling, etc. Eventually, during the late 
19th and the early 20th centuries, the crofters also found jobs
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within industry. The crofts may therefore be described in two 
different ways: both as an expansion of the traditional agricul
tural economy and as a link and a transition to the modern, in
dustrial economy (Nordström 1996).

Many crofts had a rather short history. A few developed 
and expanded to full-scale farms, some survived as houses for 
workers, and some were turned into summer houses. The vast 
majority, however, were abandoned in a large-scale abandon
ment process that lasted during the late 19th and the early 20th 
century. Today the faint remains of crofts can sometimes be 
found, in particular in forested areas. Ruins of the simple hous
es, together with some stone walls and scattered clearance 
cairns - resting in the shadow of dense coniferous forest - are 
touching reminders not only of hard work of past generations, 
but also in some areas of a densely populated countryside that 
is hard to imagine today.

Local crofts in a long-term perspective

Crofts are an important part of our recent past, and many 
Swedes are only two generations away from their crofter ances
tors. Much has therefore been written about crofts and the life 
of a crofter, in particular by historians and genealogists, but 
during the last few decades there has also been an increasing 
interest among archaeologists. Some croft remains have been 
excavated, and in spite of the existence of written records that 
are sometimes detailed, it has been shown that archaeology 
may provide new information and contribute with new aspects 
(e.g. Welinder 1992, Rosén 1999, Lind et al. 2001). Within the 
present project in northern Scania, croft remains at the pollen- 
analytical sites Grisavad and Värsjö Utmark were subject to 
excavations. Also at Bjärabygget croft remains were found 
close to the pollen-analytical sampling site, but outside the ex
cavation area.

Pollen analysis, in addition to archaeology, may give an im
portant contribution to the study of crofts by providing infor
mation on the land-use and on the surrounding landscape. Its
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most important advantage, however, is that it has the possibil
ity of putting the crofts in a long-term context of landscape 
and settlement history. Focus in the following presentation will 
be on the results of pollen analyses, but with some supplemen
tary information from archaeology and written sources.

At Grisavad, on a sandy plateau covered by dense spruce for
est and bordering a peatland, there were the visible remains of a 
croft, which were subject to a small-scale excavation within the 
project (A. Knarrström 2003, in prep.). One of the aims of the 
pollen diagram from Grisavad was to study the land-use associ
ated with this croft, and to put the visible and excavated remains 
into a long-term landscape perspective. The peat core used for 
the analysis was therefore taken close to the croft and its arable, 
only 20 metres from the edge of the peatland (figure 37).

On the site at the time of investigation, there were the re
mains of a small dwelling house, outhouses, a well, and some 
stone walls. The buildings had probably been timber-framed 
with a thatched or turfed roof, but all that remained were the 
stones of wall foundations and a collapsed chimney together 
with some cellar pits. In close connection to the house remains 
were also field terraces, clearance cairns and some ancient 
pathways. Based on the distribution of stone walls, terraces, 
and stone-cleared ground, it could be estimated that the croft 
had approximately 0.5 hectares of arable fields. All the visible 
remains on the site were mapped and a few square metres were 
excavated. Archaeological finds were pottery, china, glass, 
nails, a comb, locks, coins, buttons, bones, etc. Most of these 
finds could be dated to the 19th century, but some of them could 
perhaps also be from the 18th or 17th centuries. Additional in
formation about the croft was collected from written sources, 
old maps, and from personal communication with Bo Hell
ström, who is the grandson of one of its last inhabitants.

The croft was situated on the outland to the hamlet Östra 
Ringarp, to which it belonged. In the same area there were also 
a number of other crofts, at least during the 19th century. When 
the crofts were established is, however, not easy to tell. The 
place-name Grisavad seems to be associated not only with the
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Fig. 37. Map of the Grisavad site with the remains of an abandoned 
croft. Hatching indicates peatlands. The coring point for pollen analy
sis is indicated.

investigated croft, hut also to this part of the outland. Settle
ment at Grisavad is mentioned in written sources from the 19th 
century, and also from 18th and 17th centuries, with the earliest 
mention in the Swedish Civil Survey from 1671 (Sw: jordrev- 
ningsprotokoll) (Skansjö in prep.). It is not possible to say if 
any of these early mentions refer to the investigated croft, but 
obviously some settlement was established in the area as early 
as the late 17th century.
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In contrast to the fragmentary information about the estab
lishment, we have a clearer picture of the last phase and the fi
nal abandonment. From parish registers (Sw: kyrkoböcker) 
several people can be connected to the croft during the 19th 
century, of which the last ones were the soldier Magnus Brink 
and his family. They left in 1901, which was therefore the date 
of abandonment. When the croft was revisited by an earlier in
habitant in 1911 it was in ruins. The spruce forest that covers 
the place today was planted in the 1930s.

If we now turn to the pollen analysis, the upper part of the 
diagram shows strong indications of agriculture - both cultiva
tion and grazing - during the 17th, 18th and 19th centuries (fig
ure 38). The diagram has a local character and the agriculture 
that it reflects can be ascribed to the Grisavad smallholdings in 
general and to the investigated and closely situated croft in par
ticular. It gives evidence of the cultivation of rye (Secale), bar
ley (Hordeum), wheat (Triticum), oat (Avena), buckwheat 
(Fagopyrum esculentum), and flax (Linum usitatissimum), 
which perhaps is a greater diversity of crops than one would 
expect from a poor croft settlement. To this we may add pota
to, which is not possible to prove by pollen analysis, but is 
known to have been cultivated on the site (one of the small 
fields at the croft was called the Potato Field). What is interest
ing to note is that the cultivation indicators in the diagram 
show as high frequencies during the late 17th and 18th centuries 
as they do throughout the 19th century. If the croft and its ara
ble were established in the 19th century we would expect in
creasing frequencies. We may therefore tentatively conclude 
that the croft was established as early as the late 17th century. 
TIence, it is still possible that the mention of Grisavad in 1671 
actually refers to the investigated croft.

In contrast to the cultivation indicators, the frequency and 
character of grazing indicators change throughout the period. In 
the early phase, i.e. during the 17th and 18th centuries, grassland 
dominated, but during the 19th century there was a strong ex
pansion of Calluna heathland. The heathland expansion proba
bly reflects increased grazing pressure connected to population
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Fig. 38. Pollen diagram from Grisavad with selected taxa. The section 
that reflects the land-use of the nearby croft is indicated. (For details see 
caption to fig. 9.)

145



19th century crofts

rise and possibly to further croft establishment in the area (see 
discussion on heathland in the previous chapter). A decrease in 
Fagus (beech) pollen shows that the expansion of heathland 
was partly at the expense of beech forest.

In the uppermost part of the diagram, the sharp decrease in 
cultivation indicators and Calluna reflects the abandonment of 
the croft, while the increase in Picea (spruce) and Pinus (pine) 
reflects the forestation that followed. These recent events are 
not possible do date in detail by pollen analysis or radiocarbon 
dating, but they seem to fit in well with the dates of the croft 
abandonment (1901) and the forest planting (1930s) that were 
obtained from other sources.

Thus the diagram from Grisavad gives information about lo
cal vegetation and land-use and also contributes to the discus
sion of croft establishment and abandonment. Its most impor
tant contribution, however, is that it provides evidence also of an 
earlier phase - of a farm that was established somewhere in the 
vicinity as early as the Early Middle Ages but was abandoned in 
the 14th century. (This result was presented and discussed in pre
vious chapters.) Beech forest that had expanded on the aban
doned land during the late-medieval decline was cleared when 
agriculture was re-introduced in the late 16th and 17th centuries. 
Land that was once used for cultivation and grazing was taken 
into use again. The early-medieval phase was not known from 
the historical record and it was not captured by the small-scale 
excavation - it only speaks to us through the pollen diagram.

From Grisavad we now move to Värsjö Utmark - the other 
pollen-analysed croft-site within the project (figure 39). At 
Värsjö Utmark there were also the forest-covered remains of a 
croft, with house foundations, stone walls, clearance cairns, 
etc., which were mapped and partly excavated (A. Knarrström 
2004, Wennström in prep.). The ruins of the dwelling house 
were clearly visible but situated outside the exploitation area 
and could therefore not be excavated (all excavations within the 
project were restricted to the exploitation area for a new motor
way). In addition to the dwelling house there was an outhouse 
with a waste layer. The layer was partly excavated and yielded
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Fig. 39. Map of the Värsjö Utmark site with the remains of an aban
doned croft. Hatching indicates peatlands. The coring point for pollen 
analysis is indicated.

many finds - pottery, glass, buttons, iron nails, etc. - from the 
19th century and possibly earlier. Charcoal from clearance 
cairns and a group of kilns and tar pits were radiocarbon-dat
ed, and the dating gave interesting results. Some of them could 
be referred to the croft, as expected, while three of them (one 
clearance cairn, one tar pit, and one kiln) gave medieval dates. 
Obviously the croft at Värsjö Utmark, similar to the one at 
Grisavad, had a medieval predecessor, and here the medieval 
phase not only appeared in the pollen diagram but also in radio
carbon dates from the excavation.

The written records and other documents from Värsjö Ut
mark are fragmentary but add some information. The croft 
was situated in the outland of Värsjö, and was indicated on a
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map of Värsjö from 1834. In documents supplementary to the 
map the croft is referred to as Rosts täppa (Rost is a personal 
name and Rosts täppa simply means Rost’s arable plot). The 
person Rost who is mentioned is Troed Rost, a soldier who was 
born in Värsjö in the late 18th century, and together with his 
wife Nilla inhabited the croft during the 19th century. Probably 
the croft was finally abandoned when Nilla died in the 1870s. 
We do not know if there had been inhabitants before the Rost 
family.

With the aim of reflecting the local land-use of the investi
gated croft, a core for pollen analysis was taken in the adjacent 
peatland, only 20 m from the edge and approximately 30 m 
from the croft’s arable. In spite of poor time-resolution due to 
secondary compaction of the upper part of the peat sequence, it 
is possible to identify the croft phase in the pollen diagram (fig
ure 40). At a level tentatively dated to the early 19th century 
there is a significant increase in cereal pollen, in particular of 
Secale (rye). At the same level there is a sharp decrease in Betu
la (birch) and an increase in Poaceae (grass) and some grassland 
herbs and weed, such as Rumex acetosa/acetosella (sorrel), Po- 
tentilla type (tormentil, cinquefoil), Galium type (bedstraw), 
and Artemisia (mugwort, wormwood). These changes in the 
pollen diagram are interpreted as the establishment of the near
by croft, i.e. the very croft that on the map from the early 19th 
century was referred to as Rost’s place. Before the establish
ment of the croft the area was covered by light birch woodland 
with some remaining ]uniperus (juniper) shrubs, and the sharp 
decrease in Betula pollen reflects how this birch woodland was 
cleared when the croft was established. As discussed in the pre
vious chapter some of the grassland in connection to the croft 
soon developed into Calluna heathland.

Thus, the upper part of pollen diagram reflects land-use of 
the nearby croft during the 19th century. However, the cereal 
record shows that some cultivation was going on somewhere in 
the vicinity even before the local birch woodland was cleared, 
i.e. from the 16th century onwards. The cereal record from this 
period is weak but continuous, and it probably reflects arable
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Fig. 40. Pollen diagram from Värsjö Utmark with selected taxa. The 
section that reflects the land-use of the nearby croft is indicated. (For 
details see caption to fig. 9.)
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and smallholdings at some distance from the sampling point 
but still in this part of the Värsjö outland.

But there had also been a much earlier settlement phase. 
Radiocarbon dates from the excavation indicated early-medie
val activity on the site, as mentioned above, and this result was 
confirmed by the pollen analysis. The diagram gives evidence 
of a local farm, which was established somewhere in the vicin
ity during the 12th century and was abandoned during the 14th 
century, as discussed in previous sections. So, rather like Grisa- 
vad, crofts and other smallholdings in the outland of Värsjö do 
not represent the first agricultural settlement in the area, but 
rather a re-establishment after the late-medieval decline.

In the uppermost part of the diagram from Värsjö Utmark, 
finally, we see the croft abandonment and introduction of silvi
culture - pollen frequencies of cereals and grazing indicators 
decrease while Pinus (pine), Betula (birch), and Picea (spruce) 
increase. In contrast to Grisavad the area around the Värsjö 
Utmark site was not completely forested. All the settlement 
and most of the agricultural land were abandoned, but some 
parts are still kept open by grazing, and three hundred metres 
away there is a field that is still cultivated.

To sum up, the pollen analyses at Grisavad and Värsjö Ut
mark have succeeded in reflecting land-use connected to the in
vestigated crofts. In general the results are in agreement with 
the results of the archaeological excavations and with the in
formation we got from written sources and old maps. The anal
yses have also contributed to the discussion on timing of croft 
establishment, even though the pollen diagrams as such can 
never say if the land-use was managed by crofters or freehold
ers. The diagrams also reflect the late croft abandonment and 
reforestation, which gives a link to the present landscape. Their 
most important contribution, however, is by showing that the 
crofts at these two sites were preceded by medieval settlement 
and agriculture, which had been abandoned in the 14th centu
ry. Obviously, abandoned agricultural land was re-occupied by 
the later crofts, even though the buildings and other construc
tions may not necessarily have been on the same sites.
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croft establishment and abandonment

Historical sources provide rather detailed and accessible infor
mation about crofts and their inhabitants, and the information 
gained from pollen analysis should be seen as only complemen
tary. In particular the absolute chronology of the pollen dia
grams, which is based on radiocarbon dating, is too coarse to 
provide any detailed information on the timing of, for instance, 
the abandonment process. The pollen diagrams are still impor
tant, however, as they facilitate comparison between the croft 
phase and earlier periods, such as the Middle Ages, from which 
historical data are scarce.

The pollen diagrams from Grisavad and Värsjö Utmark in
dicated that cultivation was practised in those areas from the 
late 16th century or the early 17th century onwards (the medieval 
phase is not discussed here), but also that new crofts were es
tablished in the early 19th century and that grazing pressure 
gradually increased. It fits in well with the general picture of the 
croft expansion in southern Sweden, according to which it start
ed as early as the 17th century but was intensified later, in par
ticular during the early 19th century (Nordström 1996). The 
pollen diagrams can only detect vegetation and land-use - and 
indirectly also settlement - but they cannot tell which settle
ment is to be referred to as a croft and which is not. However, 
the settlement and arable that were inferred from the diagrams 
at Grisavad and Värsjö Utmark were situated in the outland, 
relatively far away from the respective hamlets and their in
fields. Therefore it is justified to assume that they were crofts or 
some similar type of non-freeholders. The conclusion may there
fore be that the first smallholdings, probably crofts, were estab
lished in the outland of Östra Ringarp and Värsjö (the investi
gation sites Grisavad and Värsjö Utmark, respectively) as early 
as the late 16th century or early 17th century, and that addition
al crofts were established during the late 18th and early 19th cen
turies. This process was a reflection of a general agricultural ex
pansion in this region and also in Sweden as a whole.

In comparison to the phase of establishment and expan
sion, the process of croft abandonment is less complicated and
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as it is not so distant in time it is also better documented. From 
a great many sources we know that most crofts in Sweden were 
abandoned during the late 19th and the early 20th centuries, 
and that general picture is supported by the investigations and 
analyses presented here. The abandonment was usually abrupt, 
but it could also be step-wise as some crofts continued to be in
habited by workers when the agriculture that was connected 
with them had been closed down.

Regardless of their juridical status, most crofts were to be 
regarded as small farms, with arable, hay meadows and pas
tures. From the perspective of long-term land-use history they 
marked the peak and eventually also the end of the traditional 
agricultural society, which expanded from the 16th century un
til the 19th century. The succeeding abandonment of them - in 
northern Scania and elsewhere - was a reflection of the large- 
scale depopulation of the Swedish countryside, during which 
more than one million people emigrated from Sweden to Amer
ica and even more moved to nearby cities and industries (Morell 
2001). It was certainly one of the most profound abandonment 
phases ever witnessed in Sweden and the reforestation that fol
lowed was probably the most dramatic landscape change ever. 
Croft ruins in dense coniferous forest are evidence of this dra
matic phase in Swedish history, and they are important remin
ders of an ever-changing landscape.
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Pine and spruce expansion

In connection with the abandonment of poor agricultural land 
and the general depopulation of the countryside during the 
late 19th and early 20th centuries there was strong forest ex
pansion. In particular coniferous forest expanded, with dom
inating tree species being spruce (Norway spruce Picea abies; 
here simply called spruce) and pine (Scots pine Pinus sylves
tris; here called pine), and still today dense coniferous forest 
very much characterizes the landscape. Some deciduous forest 
also expanded, e.g. with beech (Fagus sylvatica), but to a 
much less extent. The strong dominance of coniferous trees 
distinguishes the late reforestation period from the earlier one 
that followed upon the Black Death in the 14th century, during 
which in particular deciduous trees such as birch and beech 
expanded.

The late reforestation and expansion of coniferous forest is 
clearly reflected in the new pollen diagrams from northern 
Scania as well as in several earlier published diagrams from 
other parts of southern Sweden (e.g. Björkman 1996, Lind
bladit 1998, Lagerås 2002b). The graphs in figure 41 show 
how the pollen frequency of both Pinus (pine) and Picea 
(spruce) increases significantly in the uppermost part. Accord
ing to the absolute chronology of the diagrams the main refor
estation can be dated approximately to the late 19th and the 
early 20th century. A more precise date cannot be obtained 
based on pollen analysis, partly due to the wide calibration in
tervals of the last three hundred years, and partly due to inter
polation difficulties in the uppermost few centimetres of the 
peat sequences. However, the approximate date is in good 
agreement with the general picture of the reforestation process 
that we have from written sources (Malmström 1939).
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Fig. 41. Pinus (pine) and Picea (spruce) pollen graphs for each site. The 
graphs show percentages of total pollen. Note that different scales are 
used on the x-axes for Pinus and Picea.

If we now compare the graphs of pine and spruce in figure 
41, we find that both species expanded in the late 19th and ear
ly 20th centuries, but we also find an interesting difference. 
Spruce pollen is very much restricted to the uppermost levels, 
while pine pollen in some diagrams also shows high frequen
cies at levels from earlier periods. The difference reflects differ
ent history and migration patterns. Spruce, in contrast to pine 
and most other tree species, expanded from north to south 
through middle and southern Sweden, and it was a very late 
immigrant to northern Scania. Even if some scattered trees and
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small stands may have existed early on, the general spruce ex
pansion showed a front-like pattern, and according to compi
lations of several pollen diagrams the “spruce front” reached 
northern Scania only one or two centuries ago (Björkman 
1996, Giesecke & Bennett 2004). It has been concluded that 
the southwestern limit of the present day distribution of natu
ral spruce forest runs through the investigation area in north
ern Scania (Lindquist 1959), even though it is almost impossi
ble to define its natural distribution today when most spruce 
forest is planted and climate is rapidly changing.

Several authors have discussed possible factors behind the 
spruce expansion and to what degree its present distribution is 
controlled by climate (e.g. Webb 1986, Sykes & Prentice 1996, 
Bradshaw et al. 2000). Most seem to agree that its distribution 
to the south and to the west is limited by warm climate and in 
particular by too mild winters, and that its expansion during 
the last few millennia on a broad scale can be seen as a re
sponse to a general trend of climate cooling. However, today 
we experience global warming due to the greenhouse effect 
and we may therefore expect spruce forest to be pushed back 
north again, and such a future scenario has in fact been sug
gested based on computer simulations (Bradshaw et al. 2000). 
It has also been argued that the severe effect of recent storms 
indicates that planted spruce forest in southern Sweden is not 
in pace with the rapidly changing climate (Bradshaw et al. 
2000). Even though it is hard to imagine today, when spruce is 
so dominant, the spruce phase may in the long run turn out to 
be only a short episode in the landscape history of northern 
Scania. However, regardless of uncertain future scenarios, 
there is strong evidence that spruce forest arrived very late in 
northern Scania and that picture is supported by the new dia
grams presented here.

In comparison to spruce, pine has a much longer history in 
southern Sweden. It was one of the first tree species to immigrate 
after the deglaciation and it has been here now for about ten 
thousand years. However, similar to spruce, it shows increasing 
pollen frequencies in the uppermost part of the diagrams and
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obviously it has been more common during the last few centu
ries than ever before. In the investigation area in northern 
Scania it was present before the late expansion, which is clear
ly shown in figure 41 by the graphs from Värsjö Utmark and 
Bjärabygget. Sometimes low frequencies of pine pollen are ex
plained by long distance pollen transport, but in the investiga
tion area there is no doubt that pine really was present locally 
(evidence is provided for instance by numerous finds of macro
scopic pine charcoal; see Charcoal data in Appendix 2). Pine 
has always been present in the area, but it has mainly been re
stricted to peat bogs and to poor sandy soil, which is also its 
main habitat today.

In some of the graphs in figure 41, for instance the one from 
Värsjö Utmark, Pinus shows a gradual increase starting as ear
ly as the 16th century. While expansion during the 19th and 20th 
centuries certainly was due to human-induced forestation on 
dry ground, expansion during the 16th-18th centuries may ten
tatively be explained by peatland development. In general peat 
bogs in the area have expanded during the last one thousand 
years and as a consequence suitable habitat for pine has also 
expanded (the peatland development in the area has been sub
ject to a separate study; Lagerås 2003a, Edlund 2004). Possi
bly the pine expansion that started in the 16th century reflects 
enhanced bog development in the course of the Little Ice Age.

To sum this section, pine and spruce have different histo
ries, but both of them showed strong expansion in northern 
Scania during the late 19th and the 20th centuries. Their late ex
pansion may be seen as the birth of the present-day landscape, 
which is very much dominated by coniferous forest.

The process of reforestation and 
the introduction of silviculture

On a broad scale the distribution of pine (Pinus sylvestris) and 
spruce (Picea abies) is dependent on climate, but of course it is 
also dependent on land-use. Spruce in particular is a dominant 
and shade-tolerant tree, which may establish itself and expand
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at the expense of other tree species in a natural forest (Björk
man 1996). However, in northern Scania this was rarely the 
case. Most of the pine and spruce forest that was established in 
the investigation area did not replace other forest but rather re
placed open agricultural land. The expansion of these tree spe
cies was part of a significant forestation process in which open 
land was turned into forest. This is evident from the pollen di
agrams, in which the late increase in pine and spruce pollen is 
accompanied by a sharp decrease in most open-land taxa.

If we examine the pollen diagrams in more detail we also 
find indications of what type of open land was turned into for
est. What is most striking is the entire disappearance of Calluna 
heathland. In all the diagrams the frequency of Calluna pollen 
decreases sharply at the same level as Pinus and Picea increase. 
Poaceae undiff. (grass) also declines in some of the diagrams, 
but not as strongly as Calluna, and in some diagrams it does not 
decline at all. This relationship indicates that poor heathland in 
particular was forested while some grassland was kept open by 
continuing agricultural land-use, i.e. grazing and mowing.

Not only heathland was turned into forest. In some places 
there was total forestation of the entire agricultural landscape. 
This was the case for instance at the investigated croft site Grisa- 
vad, where all pastures, meadows, and arable, together with the 
habitation area, were forested. Grisavad may be seen as a local 
example of a common trend during the late 19th and early 20th 
centuries, according to which forestation was made possible by 
the abandonment of crofts and farms and by the fact that large 
areas of poor land were taken out of agricultural production.

But what was the actual process behind forest expansion? 
In some cases it may simply have been natural overgrowing of 
abandoned land, i.e. forest establishment due to spontaneous 
tree-seed dispersal and germination when grazing, heath-fires 
or other agricultural management ceased. In other cases it 
may have been deliberate sowing or planting. The latter proc
ess was probably by far the most common one. A study from 
the province of Halland showed that some natural forestation 
by pine on heathland started back in the early 19th century,
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but that deliberate forestation by sowing or planting increased 
in importance and became most common during the late 19rh 
and throughout the 20th century (Joelsson 2006). The situation 
in northern Scania was probably similar. When comparing the 
tree species, we may also expect that there was a difference be
tween pine and spruce (figure 41). Pine was already established 
in the area and scattered pine trees grew on heathland and on 
other open land, in particular on poor soil. If grazing pressure 
decreased or management ceased, such pine trees would have 
resulted in natural forestation by seed dispersal. Spruce, on the 
other hand, was not present in the area, or at least it was rare, 
and was therefore dependent on sowing and planting.

As mentioned above the forest that was established was pri
marily a coniferous one. The only deciduous tree taxon that 
also expanded significantly was birch {Betula). Birch is a light
demanding early-succession tree, and it probably colonized re
cently abandoned land by natural dispersal. The diagram from 
Östra Ringarp shows an interesting relationship between the 
pollen graphs of Calluna, Betula, Pinus, Picea, and Fagus, 
which may shed light on the forestation process at least in that 
area (figure 42). Immediately after the decrease in Calluna and 
some other open-land indicators there is an increase in Betula, 
Pinus, and Picea pollen. However, a more strong increase in 
Picea, together with an increase in Fagus, starts at the next lev
el where Betula and Pinus decrease. Hence, the forestation 
may be separated into two phases - a first one characterized by 
birch, pine, and spruce and a second one characterized by 
spruce and beech. The first phase may tentatively be interpret
ed as a combination of natural succession and seed dispersal 
on the one hand and sowing and and planting on the other, 
while the later phase may be interpreted as the result of sowing 
and planting only. Note also that hazel (Corylus), which was 
abundant in the area before the heathland expansion, did not 
re-expand, possibly as an effect of soil degradation during the 
heathland phase.

The transition from agriculture to silviculture in Sweden 
was a process that was encouraged and supported by central
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Fig. 42. Pollen diagram from Östra Ringarp with selected 
taxa. The reforestation after the heathland phase is divided 
into two phases. Note that different scales are used on the x- 
axes.

authorities (Malmström 1939, Eliasson 2002). In particular 
the successful achievements of forest science in Germany were 
regarded as an inspiring model, and from the early 19th centu
ry onwards authorities stimulated forestation and the intro
duction of modern silviculture in Sweden. Landowners re
ceived guidance and information and they were also given fi
nancial support and subsidies. Thus, the forestation process 
should not be seen only as a natural response to the depopula
tion of the countryside and to agricultural abandonment, but 
also as a result of political decisions and campaigns.

From the perspective of silviculture and forestry industry 
there is no doubt that it was a successful campaign. But in hind
sight we may also conclude that many environmental values 
were lost on the way. Heathland, which was a characteristic 
feature of western Sweden, disappeared completely, and so did 
large areas of species-rich grassland and hay meadows. In mar
ginal areas in particular a complex and diverse agricultural 
landscape was replaced by monotonous tree plantations. Most 
modern coniferous forests in southern Sweden today are mo
nocultures with low biodiversity. In some places small rem
nants of past vegetation types have survived, even in dense
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Fig. 43. Three maps of the investigation area in northern 
Scania showing the distribution of deciduous forest (light 
shading) and coniferous forest (dark shading) at three dif
ferent times: (a) 1684, (b) 1865, and (c) today. The maps 
are redrawn and presented here in the same scale to facil
itate comparison, even though the original maps were of 
different scales and with different degree of accuracy. 
Map (a) was based on Gerhard Burmann’s map of Scania 
(approx. 1:250,000), map (b) was based on Generalstab- 
skartan (1:100,000), and map (c) was based on Fas- 
tighetskartan (1:10,000). The pollen investigation sites 
of the present study are indicated in (c). Based on the re
drawn maps, the distribution of open land, deciduous 
forest, and coniferous forest was calculated with a GIS 
computer programme:

1684 1865 2000
Open land (%) 55 77 27
Deciduous forest (%) 37 18 11
Coniferous forest (%) 8 5 62
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spruce forest. Shrubs of, for instance, lilac (Syringa vulgaris) 
or hawthorn (Crataegus sp.) may be found by croft ruins and 
other settlement remains, but they are of course just tiny frag
ments of what has been lost in the course of forestation.

The immense landscape change due to forestation during 
the late 19th and the early 20th centuries is evident in a series of 
maps presented in figure 43. The maps show the distribution of 
forest cover in the investigation area in northern Scania at three 
different times, i.e. in the years 1684, 1865 and today (see fig
ure caption for details). According to the map from 1684, there 
was a forest cover at that time of approximately 45%, of which 
the majority was deciduous forest. In 1865 - when the land
scape was probably more open than ever before or after - for
est cover was only 23%, still with a strong dominance of de
ciduous trees. Today there is a forest cover of 73% and the ma
jor part (85%) of it is coniferous. Between 1865 and today 
total forest cover has more than tripled and coniferous forest 
cover has increased by as much as twelve times (from 5 to 
62%). (Note that the area used for calculation in figure 43 in
cludes a part of the agricultural lowland in the bottom-left cor
ner; if it had been restricted to pure upland, the degree of for
est cover would have been even higher.)

The calculations of past forest cover are based on what can 
be identified as forest in the different maps. Deciduous forest is 
separated from coniferous, but the maps do not say anything 
about forest structure. We know that the present coniferous 
forests have the character of dense plantations aimed at maxi
mizing timber production. But during the time periods reflect
ed in the earlier maps, forest structure was certainly very dif
ferent from today. Early woodlands were used not only to pro
duce timber, but also for wood pasturage, pollarding, fuel 
collection, coaling, tar production, slash-and-burn cultivation, 
etc., and consequently they must have had a more open and di
verse structure than modern forest plantations. In contrast to 
the sharp borders between forest and open land today, we may 
also expect early landscapes to have been greatly characterized 
by gradual transitions from open land to forest - for instance
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because of gradually decreasing grazing pressure at greater dis
tances from in-fields and settlement. In conclusion, the land
scape change between 1865 and today must have been even 
greater than what is evident from the calculated change in for
est cover presented above.

In a broader perspective the large-scale reforestation wit
nessed in northern Scania was typical for marginal uplands in 
southern Sweden. Some plain areas were also forested, in par
ticular the ones that had poor sandy soil, but most fertile plains 
remained open or even increased their openness. Uplands may 
always have had more forest than fertile plains, at least since 
the Bronze Age (Lagerås 1996a), but this regional difference 
was now strongly increased, leading to a more polarized land
scape than before. Thus, in connection with the reforestation 
process of the late 19th and the 20th centuries, we may identify 
increased polarization at two different levels, both on a local 
level, where the difference between forest and open land has 
become greater and the borders sharper, and on a regional or 
supra-regional level, where agriculture is greatly concentrated 
to fertile plain districts while marginal upland areas are used 
mainly for silviculture.
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Regional development and temporal diversity

Previous chapters in this book have dealt with different land
scape periods and processes during the last millennium. The in
terpretations and discussions have been based on new palaeo- 
ecological studies in northern Scania, in combination with re
sults from archaeology, human geography, and history, and 
comparisons have been made with earlier studies from other 
parts of southern Sweden. The chapters have been more or less 
in chronological order, starting with the early-medieval coloni
zation and ending with the recent forestation that created the 
present landscape. Depending on the subject and on the data at 
hand, the different chapters have a somewhat different charac
ter. Sometimes the discussion has been rather broad, with a su- 
pra-regional or North-European perspective, and sometimes 
more detailed with a strong focus on the local landscape and on 
land-use changes at farm level. This deliberate jumping between 
different scales may have been confusing, but it reflects my am
bition to put local results in a larger perspective and to highlight 
the historical connections between the local society and the out
side world. It also reflects my belief, that, to be meaningful, in
terpretations of any past vegetation and land-use have to be 
made in the light of what we know about society of the time.

The empirical basis for the book has been four local pollen 
diagrams. Using local pollen diagrams from the same region in 
this way, instead of one regional pollen diagram, has several 
advantages. First of all, the fact that local diagrams are more 
site-specific than regional ones makes it easier to compare the 
results with other site-specific data, for instance from archaeo
logical excavations or from the written record. It also enables 
conclusions to be drawn about individual farms. As farms are 
the key-units of the agricultural landscape, interpretations at
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farm level make a good basis for discussions of land-use prac
tices and landscape change. Based on the site-specific investi
gations of the present study, it was for instance possible to 
show how later crofts were established on the abandoned land 
of early-medieval farms. Another advantage of using several 
local studies is of course the possibility of studying local diver
sity within the region. Several examples of such local diversity, 
in both space and time, were discussed in previous chapters. 
For instance it was possible to show that the early-medieval 
colonization was a step-wise process moving from the south
west to the northeast.

Thus, by comparing the four local pollen diagrams, it has 
been possible to discuss details and to highlight local diversity 
and complexity. But together the diagrams also give a strong 
regional picture of the landscape and settlement development 
(figure 44a). This regional development has also been discussed 
in previous chapters, but for clarity its main characteristics will 
be summarized here (for references and detailed discussions 
see previous chapters):

The investigated upland area in northern Scania was used 
only for extensive wood pasturage and herding during most of 
prehistoric time. There are no known prehistoric graves in the 
area and the pollen diagrams are strongly dominated by tree 
pollen but with some grazing indicators. From the pollen data 
and a series of radiocarbon-dated hearths it seems as if contin
uous herding and wood pasturage started during the Bronze 
Age, but may have started earlier.

The first signs of cultivation are a few cereal pollen grains 
from the Viking Period. They reflect small-scale, temporary 
cultivation and may be seen as a prelude to the medieval coloni
zation. If these clearings were meant only to be temporary, or if 
they reflect an agricultural expansion and settlement establish
ment that for some reason was never completed, it is not possi
ble to say. However, the landscape remained forested through
out the Viking Period and it seems as if no permanent settle
ment was established. No grave-fields from the Viking Period 
are known in the area.
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It was not until the Early Middle Ages that a more pro
found agricultural expansion reached this upland area. Start
ing in the southwest and gradually reaching further up into the 
more elevated parts in the northeast, permanent farms with ar
able fields and pastures were established in a colonization proc
ess, which lasted from the 11th to the 13th century. Possibly 
farm establishment continued all the way up to the mid-14th 
century, when expansion turned into decline, however the last 
farm establishment documented by the pollen diagrams was 
dated to the 13th century. It is difficult to quantify land-use and 
landscape openness from pollen data, but simply the fact that 
local farms were established at all the four sites during the Ear
ly Middle Ages, indicates that the expansion was vigorous and 
that early-medieval farm settlement was widespread. Cultivat
ed crops were rye, barley, and wheat, and at one of the sites 
also hemp and flax. Pastures were characterized by grasses and 
herbs, and they did not develop into heathland in spite of sev
eral hundred years of grazing. The local early-medieval society 
was to a large degree an agricultural society, in particular in its 
initial phase, but iron production and possibly other outland 
use grew in importance later on. (The colonization process will 
be further discussed in a separate section below.)

The agricultural expansion that characterized the Early 
Middle Ages came to an end in the 14th century. At two of the 
four investigated sites cultivation stopped, which probably re
flects abandonment of the local farms. At one of them, aban
doned agricultural land was to some degree reforested, while 
at the other it was kept open by grazing. Land-use at the other 
two sites (those that did not show signs of abandonment) lin
gered on as before but without expansion. The result from the 
investigation area is more or less repeated in a compilation of a 
larger number of pollen diagrams from southern Sweden (fig
ure 44b). Similar to the results from northern Scania the com
pilation shows that the 14th and 15th centuries was generally a 
period of stagnation and regression. I interpret this period of 
agricultural decline and abandonment as a direct or indirect 
reflection of the Black Death, which hit these areas in 1350.

166



SYNTHESIS

Bjärabygget 
Värsjö Utmark 

Grisavad 
Östra Ringarp 

15 -

10 -

V)
C

<D-Q

10

15

a. 4 tf tf tf I
* tf ł tf tf *

» tf t t tf ł
♦ tf tf tf t

Early-medieval Expansion
expansion

0 500 1000 1500 2000
Calibrated years A.D.

Fig. 44. Indications of agricultural expansion (grey) and regres
sion (black) during the last 2000 years in (a) the four pollen dia
grams from the investigation area in northern Scania, and in (b) 
20 pollen diagrams from upland areas in southern Sweden. 
Based on fig. 24 and 26.

(The abandonment will also be further discussed in a separate 
section below.)

A new period of agricultural expansion started in the 16th 
century. Cultivation and settlement were re-established on 
abandoned sites, and farms that survived the crisis now ex
panded. The expansion was strong and it was connected to a 
significant population rise. As many farms had survived the 
crisis, the expanding post-medieval society was obviously root
ed in its medieval predecessor, but to some degree it was prob
ably also restructured. Iron production now became large- 
scale and a more complex local economy was developed.
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Expansion continued and the entire period from the 16th to 
the 19th century may be characterized as a long expansion peri
od. However, after the 16th century it seems as if expansion 
slowed down and the next phase of strong expansion did not 
occur until the late 18th and the early 19th centuries. Similar to 
the 16th century expansion, the agricultural expansion of the 
early 19th century was connected to a strong population rise. 
The pollen diagrams show expansion of arable of which some 
can be connected to the many crofts that were now established 
in outland areas. The same crops as during the Middle Ages 
were still grown, but now with the addition of buckwheat and 
oat. Pastures were characterized by grassland to begin with, but 
gradually they developed into poor heathland. This change was 
probably the combined effect of high grazing pressure and soil 
deterioration in the course of the Little Ice Age. However, heath- 
land expansion was rather late, and it was not until during the 
late 18th and the 19th centuries that heathland was widespread.

After a population peak in the mid-19,h century a large- 
scale depopulation of the countryside started. More than one 
million Swedes emigrated to America and even more moved to 
nearby cities and industries. The abandonment process was ac
companied by the introduction of modern silviculture, and 
very large areas of agricultural land were forested. This land
scape change is clearly recorded in the four pollen diagrams. 
While earlier woodlands were dominated by beech, oak, birch, 
and other deciduous trees, the modern ones show a strong 
dominance of spruce and pine. Forestation and depopulation 
were particularly thorough in marginal areas such as in the up
lands of northern Scania. In such areas it was the most dramat
ic landscape change that had ever occurred.

To sum up, the cultural landscape development of the last 
millennium in the uplands of northern Scania was character
ized by two major expansion periods and two periods of re
gression. The first expansion period started with some tempo
rary clearings in the 9th century but was more profound during 
colonization and farm establishment in the 11th—13th centuries. 
The second expansion period started in the 16th century and

168



SYNTHESIS

600 -i

500 -

£ 400 -

M 300 -

5 200 -

100 -

1000 1500 2000
Calibrated years A.D.

Fig. 45. Diagram showing the relationship between period dura
tion and age during the last 1300 years. The periods presented 
are the pollen zones of the four pollen diagrams of the present 
study (cf. Appendix 2). Each horizontal bar represents a pollen 
zone, which age and duration can be read on the x-axis and y- 
axis, respectively. The long straight line shows a linear regression 
of the relationship between duration and age, based on the mid
points of each period (y=-0.25 *x+590, R2=0.52).

continued, although with shifting intensity, until the 19th cen
tury. Thus, both expansion periods were gradual and long
term, lasting for several centuries. In contrast, the regression 
periods were shorter and more abrupt. In particular the proc
ess of large-scale abandonment and reforestation of the late 
19th and early 20th centuries was very abrupt, but the earlier re
gression period - the late-medieval decline - was also relative
ly sudden. The resolution of the pollen diagrams does not al
low any finer pinpointing in time than to century level, but if 
the suggested connection to the Black Death is correct, most 
abandonment probably happened during the late 14th and the 
early 15th centuries.
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In addition to the picture of an interplay between expan
sions and regressions, the cultural landscape development may 
also be characterized as a series of landscape periods of gradu
ally shorter duration. In general, landscape periods were long
er - i.e. significant changes occurred less frequently - during 
prehistoric times than during later periods. It is evident from 
the fact that the early-medieval expansion in the investigation 
area was preceded by a very long period of extensive wood pas
turage and herding, which had lasted for more than two thou
sand years. However, within the time interval of the last one 
thousand years there is also an obvious trend of gradually 
shorter landscape periods, and hence more frequent changes, 
by time (figure 45). It reflects a general trend of accelerating 
landscape change, probably due to the combined effect of tech
nological development and population rise.

The colonization process
The new results on the early-medieval colonization of northern 
Scania are particularly interesting, not least as much of this 
process pre-dates the earliest written records. When the writ
ten sources became more detailed in the late 13th century, for 
instance with the provincial laws, the early-medieval expan
sion had been going on for some centuries. Even though more 
detailed historical records exist for some areas (Myrdal 1999a), 
it is generally difficult to get a picture of the early-medieval 
farm establishment and settlement pattern based on written 
evidence. Also from the archaeological record, it has turned 
out to be problematic to identify rural settlement from the Ear
ly Middle Ages, in particular in forested uplands. The situation 
has improved during the last few decades, partly due to the in
creased scientific attention that has been paid to clearance 
cairns and other agricultural remains, but still the information 
is very fragmentary. Clearance cairns are sometimes dated to 
the Middle Ages but very few of the rural buildings belonging 
to them have been subject to thorough excavation and dating 
(however, see for instance Bjuggner & Rosengren 1999, Lind-
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man 2004, Hansson et al. 2005). The state of knowledge may 
to some degree reflect the archaeological situation in Sweden, 
where much focus is on prehistoric time (or on medieval towns), 
but simply also the fact that rural medieval settlement is hard 
to identify in the field.

The difficulty in finding rural settlement from the Early 
Middle Ages is evident also from the present project. Apart 
from the castle and the Romanesque church in Örkelljunga, 
both dated to A.D. c. 1300, there is little physical evidence of 
medieval settlement in the area. Clearance cairns have been 
dated to the Early Middle Ages, and so have iron production 
sites and tar pits, but no remains of buildings have been exca
vated. However, in a similar environment south of Markaryd, 
some kilometres to the north of the investigation area, archae
ologists from the Småland Museum recently excavated the re
mains of a farm (Åstrand 2006). Pottery and radiocarbon dates 
showed that it was established in the late 13th century and 
abandoned in connection with the late-medieval decline during 
the 14th or early 15th century. The only visible remains prior to 
excavation were clearance cairns and slag heaps, and the actu
al building remains were not discovered until the soil was 
stripped and the stony ground was carefully cleaned. The diffi
culty in identifying the house illustrates why so few medieval 
farms have been found and documented in the forested up
lands of southern Sweden.

From this background, the new pollen diagrams from nort
hern Scania provide an important contribution to our under
standing of the early-medieval expansion. They show the char
acter and timing of the expansion and the landscape change, 
and, indirectly, they reflect medieval settlement. In particular 
permanent cultivation, inferred from continuous cereal records, 
has throughout the book been used as an indication of perma
nent farms, and was used to establish a chronology for the me
dieval expansion.

Marginal areas in general are sensitive to changes in society 
and they are therefore suitable for studies of the medieval ex
pansion. This is true also for the investigation area in northern
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Scania. However, the investigation area turned out to be par
ticularly suitable because of the absence of earlier settlement. 
Most other parts of the forested uplands of southern Sweden 
show clear evidence of Iron Age settlement, but in spite of care
ful surveying and numerous excavations no traces of such pre- 
medieval settlement were found in the area. Hence, we are not 
only dealing with medieval expansion, but also with coloniza
tion.

As discussed in a previous section, the rim of the upland, 
i.e. areas to the southwest of the investigation area, was colo
nized as early as the Roman Iron Age, approximately A.D. 
200. The next step was taken considerably later, during the 
Early Middle Ages, when agriculture and settlement expanded 
towards the northeast, into upland areas that had never been 
settled before (with the exception of very early Mesolithic 
sites). The timing of the early-medieval colonization is reflect
ed in the pollen diagrams, which indicate farm establishment 
at Östra Ringarp and Grisavad during the 11th century, at 
Värsjö Utmark during the 12th century, and at Bjärabygget dur
ing the 13th century. In addition, the farm south of Markaryd, 
which was mentioned above, was established in the 13th centu
ry. Probably, both the Roman expansion and medieval expan
sion originated in the agricultural plains to the southwest, but 
the medieval one may also to some degree have originated in 
the coastal plains to the northwest, i.e. in the province of Hal
land (figure 46).

Thus, the results suggest a smooth and gradual coloniza
tion process in which settlement and agricultural land expand
ed step by step across the investigation area in a northeastward 
direction. In the book Colonization of unfamiliar landscapes, 
two major patterns of colonization are identified, namely 
streaming and advancing front patterns (Rockman 2003, see 
also Anthony 1990). Streaming is when colonizers move long 
distances from known areas to new ones, leaving the areas in 
between uncolonized. It may be used to characterize, for in
stance, the American gold rush and other similar situations in 
which natural resources, vacant jobs, etc. in specific areas have
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Fig. 46. Map showing the Roman Iron Age expansion and the more pro
found medieval expansion and colonization in the uplands of northern 
Scania. Based on fig. 19.

functioned as pull factors. The advancing front pattern (or 
wave - of-advance) represents regular and short-distance move
ments into new areas directly adjacent to the previously known 
ones. It has been used to describe, for instance, the initial 
peopling of Australia and the Neolithic expansion across Eu
rope.

Although the picture is fragmentary, the new data present
ed here suggest that the early-medieval colonization of north
ern Scania had the character of an advancing front rather than 
streaming. New farms were not established far away in the un
known, but, as it seems, in relatively close connection with al
ready existing ones. It gives the impression of a gradually ex
panding society, rather than brave pioneers on isolated farms 
in the wilderness. The advancing front pattern also fits in well 
with the interpretation that the initial expansion was mainly 
agricultural, and that iron production and other outland use 
became important parts of the economy somewhat later. The
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earliest iron production in the area was dated to the late 12th 
century hut it was not until during the late 15th or 16th centu
ries that it became large-scale. If the bog ores were an impor
tant pull factor behind the initial colonization, we would per
haps expect a streaming pattern, in which colonizers moved 
more directly to the large peatlands in the northeast. Although 
there probably would have been some demand for timber and 
other upland resources, it is in my opinion, more likely that the 
colonization was primarily driven by population rise, shortage 
of land, and other push factors in the areas from which the col
onizers originated.

Mechanisms of abandonment
From expansion we will now turn to the opposite - periods of 
decline. According to the results and interpretations presented 
in this book, there have been two major periods of decline (i.e. 
periods of agricultural regression and abandonment) during 
the last one thousand years. One is the large-scale agricultural 
abandonment and reforestation during the late 19th and early 
20th centuries, which is well known from many sources, and 
the other one is the late-medieval decline during the late 14th 
and 15th centuries. The late-medieval decline is also known 
from different sources, but it is still in many ways enigmatic 
and interpretations of its character and magnitude are tenta
tive and debatable. One of the most important conclusions pre
sented here is that it is possible to identify the late-medieval de
cline in pollen diagrams, not only in the investigation area in 
northern Scania but also in other upland parts of southern 
Sweden. As it is detectable in pollen diagrams, the decline must 
have resulted in a significant vegetation change at the time, al
though not of the same magnitude as the forestation during the 
late 19th-early 20rh century.

Both the medieval regression and the more recent one have 
been discussed in previous chapters, and I will not repeat that 
discussion here. Instead my intention is to broaden the perspec
tive and to discuss why regression did not also happen during
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other periods. In my earlier research, and also at the beginning 
of this project, I regarded regression and abandonment as 
something that must have happened during all periods. Even 
though we may expect abandonment to have been more fre
quent during periods of large-scale epidemics or societal col
lapse, there must have been many kinds of difficulties that 
could lead to abandonment on a more local scale. At farm lev
el a large number of such possible difficulties come to mind: 
childless farmers may have died of old age, accident or disease 
with no one to take over, the burden of taxes or rent may have 
been too heavy, bad weather may have spoiled the harvest, cat
tle may have died from murrain, etc. Some of the difficulties 
would have occurred rather randomly in space and time and so 
would abandonment.

In these circumstances I was surprised by the new results 
from northern Scania and by the result of the compilation of a 
larger number of sites (see figure 44b). Neither the Scanian re
sults nor the compilation support the idea of random abandon
ment during all periods. On the contrary, they give a strong 
impression of two major regression periods with no or very lit
tle regression in the interval in between. There may, of course, 
have been minor regressions, which have not been captured by 
the pollen diagrams, but they must have been short-lasting 
(shorter than a century) and any reforestation that they may 
have resulted in must have been very local. So, to be precise, in 
the temporal and spatial scale studied by pollen analyses, re
gression during the last millennium has been concentrated to 
two distinct periods. Why is that?

The explanation is probably to be found in the structure of 
the agricultural society and particularly in the relationship be
tween population numbers and agricultural land. The two ma
jor regression periods, i.e. the medieval decline on the one hand 
and the changes in the late 19th-20th centuries on the other, 
were very different in character, but they had one thing in com
mon - both of them were connected to significant population 
decline. During the later regression period, there was not an 
overall population decline, rather the opposite, but locally in
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marginal areas there was strong depopulation due to migration 
from the countryside to cities and abroad. During the medieval 
regression the population decline was general and probably af
fected all areas and all parts of society, but as people may have 
migrated to central areas with fertile soils, abandonment may 
also in this case have been most extensive in marginal areas.

Hard times and local crises on individual farms must have 
occurred now and then during all periods, but if they did not 
coincide with significant population decline in society, or at 
least in the local area or region, they did not result in farm 
abandonment. Even though single fields or meadows may have 
been taken out of use, the entire farm was not abandoned. It 
seems as if in agricultural societies under normal conditions, 
i.e. when there was not a period of population decline, there has 
always been someone ready to take over a farm in decline. They 
could be crofters, disinherited sons, or others who saw an op
portunity to improve their situation. An important factor in 
this connection is that much less work is needed to maintain 
land-use and to keep a farm going than to establish a new one 
(this has been defined as the maintenance hypothesis by 
Emanuelsson 2005). For this reason, the agricultural society 
did not allow farms to be abandoned as long as there was man
power available and people ready to take over. In the other sit
uation, when a crisis on the local farm coincided with a general 
population decline in the area, the farm could be abandoned.

The explanation can be seen as a threshold model, where 
the magnitude of population decline had to go beyond a cer
tain value for farm abandonment to occur (figure 47). There 
may have been local tragedies and small-scale fluctuations, but 
as long as population numbers did not decline beyond a certain 
level, the difficulties did not normally lead to abandonment. 
On the other hand, when population decline went beyond the 
threshold value and abandonment started, a series of feedback 
mechanisms may have deepened the crisis. Food production 
decreased, and due to the abandonment much of the work and 
time once invested in the establishment of farms and their ag
ricultural land was lost. Not until later, when society and pop-
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Fig. 47. A threshold model for the relationship between population de
cline and permanent abandonment of settlement and agricultural 
land.

ulation numbers started to recover, was there a surplus of man
power, which could be put into forest clearing and farm estab
lishment. To, as far as possible, avoid this negative effect of 
farm abandonment, i.e. the losing of all work investment, there 
seem to have been at least two different strategies. One, which 
was practised during the decline, was to keep the land open 
and to prevent reforestation on the abandoned farm by exten
sive grazing, as in the Värsjö Utmark example (see p. 72). The 
other, which was practised during the expansion after the cri
sis, was to come back and re-establish arable that had once 
been cleared from stones, as in the Grisavad example (see p. 
95).

The threshold value must have varied between different so
cieties and different agricultural systems. It may be possible to 
specify it in some cases, but for the Middle Ages in northern 
Scania we have far too little background information on pop
ulation size and other criteria to do so. The model was used 
here only to explain in principle why regression and abandon
ment, as reflected in the pollen diagrams, are restricted to two 
distinct periods. Focus has been on land-use and farms, but the
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idea of a threshold value and feedback mechanisms when a cer
tain point has been reached may also be used in a more gener
al way. During the Late Middle Ages the decline resulted in a 
deep crisis with collapsing structures, social conflicts, and riots 
(Myrdal 1999a). Although it was not a complete societal col
lapse (cf. definition by Tainter 1988), the crisis may to some 
degree have resulted in new structures, which in turn was the 
basis for the expansion that followed during the 16th century 
(cf. Myrdal 2005). In the investigation area in northern Scania 
the 16th century was characterized not only by strong agricul
tural expansion, but also by iron production that was more 
large-scale and of a more industrial character than before the 
crisis. It probably reflects reorganization during the decline.

After the strong expansion of the 16th century followed 
harder times during the 17th century, with war, plunder, and 
plague. However, the diagrams do not show any abandonment 
or significant regression during that period (apart for the pos
sible overgrowing of some pastures). If the threshold model is 
correct, we may conclude that there was no population decline, 
or at least not a decline that was strong enough to result in per
manent farm abandonment or reforestation, during the 17th 
century, in spite of the obvious difficulties of that period. It 
seems as if burnt-down farms and devastated agricultural land 
were soon put into use again. The situation was similar in con
nection with the Seven Years’ War of the late 16th century, 
which was thoroughly studied by Österberg (1971). She showed 
that plundered farms received tax reduction, but also that they 
were soon back as full tax-paying units, usually after less than 
ten years.

To sum up, regression that was significant enough to lead to 
abandonment and landscape change - and to be recorded in pol
len diagrams - was connected to population decline. Also diffi
culties during times with positive population trends may have 
led to some regression, but to a much smaller extent. The ques
tion of whether population decline resulted in agricultural re
gression or vice versa is somewhat like the chicken or the egg, 
and it is not important for the threshold model as such. However,
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for the late-medieval regression it is likely that population de
cline caused by the Black Death was the starting point, but 
once started the decline was deepened by feedback mecha
nisms.

The process of depopulation and regression during the late 
19th and early 20th centuries was of a completely different char
acter and does not reflect a general crisis in society. While there 
were agricultural regression and reforestation in many margin
al areas, central agriculture districts witnessed expansion, and 
so did urban areas and industries. The depopulation of the 
countryside in the uplands of northern Scania may be explai
ned by the combined effect of push factors, such as population 
pressure and poor soils, and pull factors such as vacant jobs in 
the cities. The long-lasting effect was a much more polarized 
landscape than before, with sharp contrasts between forested 
and sparsely populated uplands on the one hand and cultivat
ed and densely populated plains on the other.

New questions

The discussions and interpretations presented in this book 
have been based primarily on palaeoecological data, but with 
important contributions from archaeology and from the his
torical record. Many of the conclusions would not have been 
possible without such an interdisciplinary approach. It is my 
belief that palaeoecology has to be put in an interdisciplinary 
context to provide interesting and meaningful interpretations, 
in particular when we are dealing with the last millennium.

The investigation has shed light on the landscape and settle
ment development and many interpretations and suggestions 
have been presented regarding landscape change and possible 
underlying causes. However, as always, new interpretations 
lead to new questions, and I would like to finish here by point
ing out some possible directions for future research on Swedish 
landscape development.

One important aim would be to quantify. The interpreta
tion of history depends much on quantification and the same is
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true for palaeoecology. In spite of worthy attempts to estimate 
(Andersson Palm 2001), we still know relatively little about 
medieval population numbers and their regional distribution, 
and consequently it is difficult to quantify the late-medieval de
cline and population drop based on the historical record alone 
(Myrdal 2003). Also the archaeological record is scarce when 
it comes to investigated rural settlement from the Middle Ages, 
in particular in forest regions where most palaeoecological re
search has been carried out (Ersgård 8c Hållans 1996). Exca
vations are needed to characterize medieval settlement pat
terns, social organization, family size, etc. From a palaeoeco
logical point of view, we need to quantify landscape change 
and landscape openness. In this field of research impressive 
methodological progress has been made during the last few 
years, in particular within the Pollen-Landscape Calibration 
Network (POLLANDCAL), which uses modern analogues, 
mathematical models and computer simulations to interpret 
fossil pollen spectra and to estimate past landscape openness 
(Anderson et al. 2006, Gaillard et al. in press). In a project in 
progress these methods will be applied to the new pollen data 
from northern Scania (Broström, Lagerås et al. in progress). It 
is still complicated, however, and we still need to have an inter
disciplinary approach to the study of past landscapes.

Another interesting aim would be to reveal vegetation and 
land-use dynamics on a finer scale than in the present study. It 
has recently been put forward that many plant and animal spe
cies that we normally regard as typical for the cultural land
scape are dependent on abandoned agriculture land to survive 
in the long run, and that the high biodiversity of the European 
landscape may in fact partly be a result of re-occurring periods 
of abandonment and overgrowing (Emanuelsson 2005). The in
terpretations presented here give some support to this opinion 
by revealing a dynamic landscape development and by provid
ing details about periods of abandonment. However, in the dis
cussion focus has been at the farm level, i.e. on landscape chang
es at an approximate scale of a few hectares. To reveal the full 
spatial complexity of the cultural landscape a finer resolution
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will be needed, both spatial and temporal. The pollen diagrams 
of the present study could be used as background for such very 
local studies of small peat hollows. Also a higher temporal res
olution, i.e. denser subsampling of the peat cores, on selected 
time intervals, would add important information, for instance 
on vegetation succession after abandonment. A fine scale in 
palaeoecology is important for its applicability in discussions 
about nature conservation issues.

Hence, very detailed and local studies would provide new 
results, but, at the other end of the scale, there is also a need for 
further regional compilations. To understand the representa
tiveness of local pollen diagrams it is necessary to make com
parisons between sites and to combine them into regional syn
theses. Sweden has a long tradition of pollen-analytical re
search and there is a wealth of published pollen diagrams that 
may be used for compilation. This has also been done by sever
al authors (e.g. Berglund 1969, Berglund et al. 1996b, 2002, 
Björse & Bradshaw 1998, Holmqvist 2005). However, as the 
diagrams are of different character and resolution, and their 
absolute chronologies are of different quality, most compila
tions have been only on a broad scale. To make more detailed 
compilations and comparisons it is necessary to evaluate the 
diagrams and to select only those that are suitable for the 
task.

These were a few examples of possible directions for future 
resarch on palaeoecology and landscape change of the last mil
lennium, and, of course, many more could be listed. The study 
of past landscapes and societies is a never-ending and fascinat
ing research area. Furthermore, it may offer an important long
term perspective to present conditions and decision making, 
but, significantly, it also offers possibilties for lively stimulat
ing interdisciplinary collaboration and discussion.
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APPENDIX 1: METHODS

Pollen analysis

Peat and gyttja sequences were sampled for pollen analysis 
with what is known as a Russian corer, with a diameter of 10 
cm (Jowsey 1966, Aaby and Digerfeldt 1986). All stratigra
phies were documented in the field and all cores were brought 
to the laboratory as 1 m segments and stored in a cold room. 
Subsampling for pollen analysis, radiocarbon dating, etc., took 
place indoors at the laboratory.

Pollen preparation followed standard methods (e.g. Erdt- 
man 1960, Berglund and Ralska-Jasiewiczowa 1986, Moore et 
al. 1991). It included the addition of Lycopodium tablets to 
volume-specific samples, sieving (mesh: 250 pm), treatment 
with 10% NaOH, 40% HE, 10% HC1, acetolysis with 1 part 
H,S04 to 9 parts C4Hft03, and final mounting in glycerine. Pol
len was counted at a magnification of 400-500 (standard) and 
1000-1250/phase contrast (critical identifications). Approxi
mately 1000 pollen grains were counted in each sample. The 
number of microscopic charcoal particles with a maximum di
ameter >25 pm found in the slides during the pollen counting 
was also registered.

Pollen identification was aided by pollen reference collec
tions at the Department of Geology department, Quaternary 
Sciences, Lund university, and the Swedish National Heritage 
Board, Archaeological Excavations Department in Lund, as 
well as by identification keys and other relevant literature (e.g. 
Punt 1976-1996, Fægri and Iversen 1979, Moore et al. 1991, 
Reille 1995, 1998, 1999).

Special attention was paid to the complicated but important 
identification and distinction of different cereal pollen types. 
Size criteria used for the identification (i.e. grain size, annulus 
diameter, and spore diameter) was based on the measurements
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and results presented by Andersen (1979). As recommended by 
Fægri and Iversen (1979; see also Lagerås 1996b), these meas
urements were multiplied by 1.2 to fit pollen mounted in glyc
erine (Andersen used silicone oil for mounting). The identifica
tion of cereal pollen was, however, not based solely on meas
urements and shape, but also on sculpture characteristics 
examined using phase contrast (Beug 1961).

The pollen analysis was performed by Leif Björkman at 
Lund University and by Nils-Olof Svensson and myself at the 
National Heritage Board.

The total pollen diagrams, as well as some of the special 
diagrams, were prepared using the computer programs TILIÄ 
2 and TGView 2.0.2 (E. C. Grimm, Illinois State Museum, 
U.S.A.), while some of the special diagrams were prepared us
ing Grapher 4.0. The total diagrams were constructed mainly 
in accordance with recommendations by Berglund and Ral- 
ska-Jasiewiczowa (1986). In the left part of the diagrams, next 
to the time and depth scales, there is a cumulative area dia
gram showing the proportions between the following four 
plant groups: trees, shrubs (includes some small trees), dwarf 
shrubs (mainly Ericaceae), and herbs. After that, all identified 
pollen taxa are presented with individual graphs, which are 
ordered in the same groups as in the cumulative area dia
gram.

Within the tree group, the individual taxa are presented in 
their approximate Holocene immigration order, i.e. according 
to their first appearance during the last 11000 years approxi
mately. Within other groups (shrubs, dwarf shrubs, and herbs), 
taxa are presented more or less in systematic order according 
to the most influential Swedish flora (Krok and Almquist 
1994). An exception is that all cultivated taxa are presented to
gether in the left part of the herb group.

Percentages of terrestrial pollen as well as non-terrestrial 
pollen and spores are based on the sum of terrestrial pollen in 
each sample. In the diagram from Grisavad, Alnus and Myrica 
are excluded from the pollen sum because of their strong local 
over-representation.
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It is important to note that all pollen diagrams in the book 
are plotted on a linear time scale rather than a linear depth 
scale. As peat accumulation rates always vary through time, it 
is not possible to have both a linear time scale and a linear 
depth scale in the same diagram. I have chosen to use linear 
time scales because they increase the readability and also the 
possibility to compare different diagrams with each other. This 
approach has been possible due to the relatively large number 
of radiocarbon-dated levels, and the careful selection of dating 
material. The time scales show calibrated years A.D. To facili
tate comparison, all the diagrams cover the same time interval, 
i.e. the last 2000 years.

Mineral magnetic analysis

The pollen-analysed cores were also subject to mineral mag
netic analysis in order to trace soil erosion (see Thompson & 
Oldfield 1986 or Walden et al. 1999 for an overview of miner
al magnetic techniques; see also Lagerås & Sandgren 1994). 
The mineral magnetic parameter that was measured was SIRM 
(Saturated Isothermal Remanent Magnetization). It is a meas
ure of the ferromagnetic concentration in a sample, which re
flects the concentration of mineral particles.

Peat and gyttja sequences were subsampled contiguously 
into polystyrene boxes at 2 cm intervals. Samples were magnet
ized in a magnetic field of 1 Tesla obtained by a Redcliff Pulse 
Magnetizer, after which the magnetic remanence was measured 
in a Molspin Spinner Magnetometer. Samples were dried and 
weighed to enable calculation of mass-specific parameters.

The mineral-magnetic analysis was performed by Per Sand
gren at Lund University.

Radiocarbon dating

Reliable and independent chronologies are fundamental for 
the interpretation of pollen diagrams and in particular when 
they are to be compared with other data, for instance from
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archaeology or written records. For each of the pollen dia
grams presented in this book a detailed and independent abso
lute chronology was established based on radiocarbon dates.

Most important in radiocarbon dating is the material used 
for the analysis (e.g. Olsson 1986, 1991). In earlier studies it 
was common to use bulk samples, which in many cases gave 
erroneous results. In gyttja sequences bulk samples usually 
gave dates that were too old, due to the so-called reservoir ef
fect, while in peat they sometimes gave dates that were too re
cent, due to down-growing roots from younger layers.

In the present study, depending on the character of the de
posits and the degree of humification, different types of mate
rial have been sampled for radiocarbon dating. In the gyttja se
quence from Östra Ringarp the material used for dating was 
terrestrial plant macrofossils (seeds, catkins scales, etc.), while 
in the peat sequences most of the dating was performed on peat 
samples that had been carefully cleared from roots and wood 
(when possible Sphagnum moss plants were used). In some cas
es pollen concentrates were also used (cf. Regnéll 1992, Reg- 
néll &c Everitt 1996).

All samples were dated using the AMS (Accelerator Mass 
Spectrometer) technique. The dating was performed by the 
Ångström Laboratory at Uppsala University, the Radiocarbon 
Dating Laboratory at Lund University, and the Poznan Radio
carbon Laboratory.

Radiocarbon dates were calibrated to calendar years using 
the computer program OxCal 3.10 and atmospheric data from 
Reimer et al. (2004). Based on the probability distribution for 
each calibrated date, together with interpretation of the lithology 
and expected accumulation rates, time/depth graphs were con
structed using linear interpolation. These time/depth graphs were 
then used to construct the time-scales of the pollen diagrams.

Macroscopic charcoal analysis

Macroscopic charcoal pieces were collected from different ar
chaeological features during the excavations. These features
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were pits, hearths, post-holes, clearance cairns, charcoal pro
duction sites, iron furnaces and slag heaps, tar pits, etc. Most 
charcoal samples were collected from cleaned midsections, and 
their stratigraphical positions within the archaeological fea
tures were carefully documented.

Altogether 140 samples were subject to charcoal analysis 
(i.e. identification to tree species or genera). Most samples in
cluded several pieces and the total number of identified char
coal pieces was approx. 3300. Of these, 141 pieces were radio- 
carbon-dated (see table 13 in Appendix 2).

The charcoal analysis followed standard procedures (Sch- 
weingruber 1976, 1978, Bartholin et al. 1981, Schoch 1986, 
Bartholin and Berglund 1992), using a microscope with re
flected light and a magnification of x30-300. A reference col
lection of recent wood and charcoal was used. Most of the 
identified charcoal pieces were only a few millimetres in size.

The charcoal analysis was performed by Thomas Bartho
lin, National Museum of Denmark.
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APPENDIX 2: RESULTS AND 
INTERPRETATIONS SITE BY SITE

Overview of data from different sites

In an early phase of the project extensive reconnaissance cor
ing was carried out in numerous peatlands and lakes all along 
the exploitation area for the new motorway (Lagerås 2003a). 
Coring was carried out at more than one hundred coring 
points, stratigraphies were documented, and key layers were 
radiocarbon-dated (primary data from the reconnaissance cor
ing were published in two reports in Swedish; Lagerås 1997, 
2003b). Based on the results - together with a valuation of the 
distribution, location, and character of documented archaeo
logical features - four sites were selected for detailed pollen 
analyses: Östra Ringarp, Grisavad, Värsjö Utmark, and Bjära- 
bygget (figure 2). The main pollen diagrams from these de
tailed studies are presented site by site below.

In addition to pollen analysis, cores from the same sites 
were also subject to mineral-magnetic analyses in order to trace 
periods of soil erosion. It turned out, however, that only the 
gyttja sequence from Östra Ringarp gave useful results, while 
the peat sequences from the other three sites showed a magnet
ic signal that was too weak. The result from Östra Ringarp is 
presented in connection to the pollen diagram below.

Another important source material, which contributes to 
the interpretations and discussions, is macroscopic charcoal. It 
was collected from archaeological features - such as hearths, 
clearance cairns, bloomery furnaces, charcoal production sites, 
etc. - at a large number of excavation sites along the investiga
tion area. Hence, the charcoal data (radiocarbon dates and 
tree-species identification) are not restricted to the four pollen- 
analysed sites, and they are presented in a separate section be
low.
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Östra Ringarp

The sampling site Östra Ringarp is situated in the southwest
ern part of the investigation area, two kilometres southeast of 
the city of Örkelljunga and less than one kilometre southeast 
of Lake Hjälmsjön. The local area is characterized by a gently 
hummocky landscape of sandy till and glaciofluvial sand and 
gravel, at an altitude of about 100 m above sea level. The land
scape is to a large degree forested, but there are also pastures 
and some arable land in the vicinity of the sampling site.

The sampled peatland is a small fen with a dense tree vegeta
tion of birch (Betula sp.), pine (Pinus syvestris) and spruce (Picea 
abies), and ground vegetation with sedges (Carex sp.) and hare’s- 
tail cottongrass (Eriophorum vaginatum). Coring revealed that 
the fen is a former lake, which was finally choked-up and over
grown only about two hundred years ago. The approximate di
ameter of the lake was 150 m. Based on studies on pollen repre
sentation (Sugita 1994), the relevant pollen source area of a pol
len diagram from a lake of this size can be expected to have a 
radius of approx. 300-500 m. Hence, the diagram from this site 
would mainly reflect vegetation and land-use within a few hun
dred metres, which is a suitable scale for this type of study.

Very close on the western side of the peatland a farm is sit
uated. It has some small arable fields but mainly pastures 
grazed by sheep. According to the oldest detailed map of the 
farm, which is dated to 1818-1824, the buildings at that time 
were situated at the same place as today (figure 10). It is inter
esting to note the shape of the arable fields on the old map. 
They are to a large degree arranged in a strip field pattern, 
with narrow elongated fields running in a west-easterly direc
tion, most clearly visible in the area northwest of the farm. 
This field pattern has been noted on old maps of several farms 
in the investigation area, and also in other parts of southern 
Sweden, and it has been interpreted as originating in the Vi
king Period or in the Middle Ages (e.g. Connelid 2002).

Except for some test-trenching, no archaeological excava
tion was carried out at Östra Ringarp within the project. But 
there has been an older excavation on the site. In 1953 a furnace
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and some other remains of bloomery iron production were ex
cavated in close connection to the farm and the peatland (Wed- 
herg 1981, Englund 1995). Charcoal from the furnace was ra
diocarbon-dated to the 13th and 14th centuries, i.e. the Middle 
Ages, which gives support to a medieval origin of the farm.

At the coring point for pollen analysis there was a total 
thickness of organogenic deposits of more than six metres. The 
stratigraphy was dominated by gyttja deposited in the former 
lake, and only the upper 57 cm was peat (table 5). The transi
tion from gyttja to peat was dated to c. A.D. 1800. Based on a 
reconnaissance analysis (Björkman & Ekström 2002), the up
per 360 cm of the sequence was subjected to a detailed pollen 
analysis. In this analysis the elm decline was identified at 315 
cm and it could be concluded that the analysed sequence of 360 
cm covered the last approximate 7000 years. In order to get a 
good time-resolution and readability of the time period that is 
in focus for this book, only the upper part of the diagram 
which represents the last 2000 years is presented here (figure 
49; however, see also figure 5). In connection to the pollen 
analysis ten levels were radiocarbon-dated (table 6).

With the aim to identify anthropogenic soil erosion, the 
pollen-analysed core was subject to mineral magnetic analysis. 
The measured parameter was SIRM (Saturated Isothermal Re
manent Magnetization), and the result is presented in figure 48 
and in connection to the pollen diagram in figure 49. The peat 
sequence in the upper part of the core (0-60 cm) was not ana
lysed, as to little material was left after the subsampling for 
pollen analysis and radiocarbon dating.

Table 5. Peat and gyttja stratigraphy of the pollen-ana
lysed sequence at Östra Ringarp.

Depth (cm) Description
0-20 Sphagnum peat, weakly to moderately humified

20-57 Carex peat, moderately humified
57-75 Coarse detritus gyttja

75-516 Fine detritus gyttja
516-600 Clay gyttja
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Table 6. Radiocarbon dates from the pollen-analysed sequence at Ostra Ringarp.

Depth (cm) Lab.no C14BP Cal 2s (max-min) Dating material
21.5-25 LuS-5928 125 ± 50 A.D. 1670-1960 Sphagnum peat cleared from roots and wood
45.5-51 LuS-5929 110 ±50 A.D. 1670-1960 Carex peat cleared from roots and wood

51-52 Ua-26416 65 ± 35 A.D. 1680-1960 Carex peat cleared from roots and wood
57-59 LuS-6217 190 ±50 A.D. 1640-1960 Terrestrial plant macrofossils
65-70 Ua-26417 490 ± 40 A.D. 1320-1480 Terrestrial plant macrofossils
75-80 LuS-6216 580 ± 50 A.D.1290-1430 Terrestrial plant macrofossils

100-105 LuS-6215 200 ± 50 A.D. 1630-1960 Terrestrial plant macrofossils
115-120 LuS-6214 1015 ± 50 A.D. 890-1160 Terrestrial plant macrofossils
135-140 1.uS-6213 1460 ± 50 A.D. 430-670 Terrestrial plant macrofossils
218-222 LuS-6211 3560 ± 60 2120-1740 B.C. Terrestrial plant macrofossils

Sphagnum peat

Carex peat

Coarse detritus gyttja

Fine
detritus
gyttja-c 200

SIRM (mAm2kg"')

Fig. 48. Weight-specific SIRM values from Östra Ringarp plotted on a 
linear depth scale.
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Fig. 49. Total pollen diagram from Östra Ringarp (56°16’N, 13°19E) 
with all identified pollen taxa. The graphs show pollen percentages 
(black) and ten times exaggeration (shaded), and they are based on the 
total pollen sum. Taxa presented to the left of the pollen sum in the di
agram are included in the sum. Analysed by Leif Björkman.
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Fig. 49. Continued.
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The pollen diagram has been divided into five zones which 
here will be briefly described. These zones are pollen assem
blage zones (Hedberg 1976, Berglund & Ralska-Jasiewiczowa 
1986), but with emphasis on human impact indicators. As the 
diagram is plotted on a linear time scale the zones are some
times in the text also referred to as periods.

Zone 1 - Wood pasturage (>0 B.C.-c. A.D. 800): Zone 1 re
flects a forested landscape. Dominating tree taxa on dry ground 
were Quercus (oak) and Tiliä (lime), and the more light-de
manding Corylus (hazel) and Betula (birch). Alnus (alder) and 
probably Betula thrived on wet soils and may have bordered 
the sampled lake. In the upper part of the zone (distinguished 
as subzone lb) there is a strong increase in Vagus (beech), 
which marks the local establishment and expansion of a beech 
forest. The expansion lasted until A.D. 800 when Fagus 
reached its maximum values. The increase in Fagus is matched 
by a decrease in Quercus (oak), Tiliä (lime), and Corylus (ha
zel) - taxa that obviously lost in competition with the domi
nant and shade-tolerant Fagus.

Throughout zone 1 there is a continuous curve for Planta- 
go lanceolata (ribwort plantain), which together with a regular 
occurrence of other herb taxa indicate grazing. The high fre
quencies of tree pollen and the low frequencies of Poaceae un- 
diff. (grass) indicate, however, that grazing only resulted in mi
nor openings in the forest. The land-use is interpreted as wood 
pasturage, i.e. extensive grazing and browsing in a mainly for
ested landscape. [A more or less continuous occurrence of P. 
lanceolata begins at a level dated to c. 1700 B.C. (see figure 5), 
which indicates that wood pasturage started as early as the 
Early Bronze Age.]

Zone 2 - Temporary cultivation in beech forest (c. A.D. 800- 
1050): As in the previous zone, there are indications of wood 
pasturage throughout zone 2. But even though the landscape 
was mainly forested there is also some cereal pollen from this 
zone which indicates cultivation. These single pollen grains of
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Secale (rye) and Cerealia type undiff. (unspec. cereals) proba
bly originate from temporary cultivation in clearings in the for
est. In addition, the SIRM values are relatively high, which 
probably reflect increased soil erosion due to the clearings.

Zone 3 - Permanent cultivation by local farm (c. A.D. 1050- 
1800): The beginning of zone 3 marks a major change in vege
tation and the birth of a relatively open cultural landscape, 
which indicates the local establishment of a permanent farm. 
Relatively high percentages of Poaceae undiff. (grass) and a 
large number of herb taxa reflect pastures and probably hay 
meadows. Cultivation is reflected in the occurrence of Cerealia 
type undiff. (unspec. cereals), Secale (rye), Hordeum (barley), 
Triticum (wheat), Linum usitatissimum (flax), and Cannabis 
type (hemp). The last mentioned pollen type may be either 
Cannabis sativa (hemp) or Humulus lupulus (hops), but the 
high frequencies show that it must be hemp which possibly has 
been retted in the lake.

The SIRM values are relatively high, which probably reflect 
soil erosion in arable fields.

The overall impression from the pollen diagram is a contin
uous land-use with very little change throughout zone 3, i.e. a 
period of approx. 700 years. However, at a level dated to c. 
A.D. 1550, there is an increase in Secale, Jmiiperus (juniper), 
Poaceae undiff., Apiaceae undiff. (unspec. carrot family) and 
some other taxa, which may indicate a slight intensification of 
both cultivation and grazing. This upper part of zone 3 is dis
tinguished as subzone 3b.

Zone 4 - Permanent cultivation and heathland (c. A.D. 1800- 
1900): After a long period of continuity, the beginning of zone 
4 reflects some major changes in land-use. The cultivation of 
Cannabis (hemp) stopped while there was an increase in the 
cultivation of Secale (rye) and Triticum (wheat), and also an 
introduction of Avena (oats) and Fagopyrum esculentum (buck
wheat). Increasing frequencies of Poaceae undiff. (grass) indi
cate an expansion of pastures and probably hay meadows, and
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the relatively high values for Calluna (heather) show that some 
of the pastures developed into heathland. Furthermore, the oc
currence in this zone of pollen grains of Fabaceae undiff. (un- 
spec. bean family) and Trifolium type (clover) may be connect
ed to crop rotation with nitrogen-fixing Fabaceae.

Zone 5 - Pasture and silviculture (c. A.D. 1900-present): Zone 
5 is characterized by a decrease in Calluna (heather) and culti
vation indicators, and an increase in Pinus (pine), Betula (birch), 
and Picea (spruce). Obviously, the extent of arable fields de
creased and Calluna heathland was planted with forest. How
ever, the zone shows high frequencies of Poaceae undiff. (grass), 
which fits in well with the present situation - the farm that still 
exists on the site is based on sheep husbandry and there are 
grazed pastures in close connection to the peatland.

Grisavad

The sampling site Grisavad is situated in the southwestern part 
of the investigation area, in a gently hummocky landscape of 
glaciofluvial sand and gravel, at an altitude of about 100 m 
above sea level. A little less than one kilometre to the west is 
Lake Hjälmsjön and in the north runs the small River Lärkes- 
holmsån. Grisavad is situated 1.6 km northeast of the site Östra 
Ringarp presented above. The local area is forested, mainly 
with planted spruce (Picea abies) and beech (Fagus sylvatica), 
but open agricultural land is found within two kilometres, both 
to the south at Östra Ringarp and to the north at Östra Spång.

The sampled peatland is a bog with tree vegetation of pine 
(Pinus sylvestris) and birch (Betula sp.) and ground vegetation 
dominated by heather (Calluna vulgaris) and hare’s-tail cot- 
tongrass (Eriophorum vaginatum). The coring point for pollen 
analysis was situated 20 metres from the edge, facing the re
mains of a croft which was archaeologically investigated with
in the project (figure 12). Visible features were the remains of 
a small dwelling house, outhouses, a well and some stone walls. 
The buildings had probably been timber-framed with a thatched

219



APPENDIX 2

or turfed roof, but now only the stones of wall foundations and 
a collapsed chimney together with some cellar pits remain. In 
connection with the croft there were also field terraces, clear
ance cairns and ancient pathways. The remains were carefully 
mapped and a few square metres were excavated (A. Knarrström 
2003).

A map from 1818 shows that the site at that time was situ
ated on the outland between the settlements of Östra Ringarp 
in the south and Östra Spång in the north. There are no older 
preserved maps than the one from 1818 which can be used to 
trace Grisavad back in time, but the place-name Grisavad is 
mentioned earlier in the Swedish Civil Survey from 1671 (Sw: 
jordrevningsprotokoll) (Skansjö in prep.). Archaeological finds 
from the small-scale excavation were pottery, china, glass, 
nails, a comb, locks, coins, buttons, bones, etc. Most of these 
finds could be dated to the 19th century, but some of them could 
also be from the 18th or 17th centuries. By and large the archaeo
logical finds thus confirmed the preliminary dating based on 
historical sources.

At the coring point there was a total peat thickness of 145 
cm, with fen peat in the lower part and Sphagnum peat in the 
upper part (Table 7). Peat started to accumulate due to paludi- 
fication a little more than two thousand years ago, according 
to the lowermost radiocarbon date. Unusually enough, the peat 
sequence was not compacted by drainage and showed a good 
temporal resolution all the way up to the surface. Based on a 
reconnaissance analysis of the upper 100 cm and three radio
carbon dates (Björkman & Ekström 2002), it was decided to

Table 7. Peat stratigraphy of the pollen-analysed se
quence at Grisavad.

Depth (cm) Description
0-35 Sphagnum peat, weakly humified

35-45 Sphagnum peat, moderately humified
45-56 Sphagnum peat, strongly humified

56-143 Fen peat
143-145 Fen peat/gyttja
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Table 8. Radiocarbon dates from the pollen-analysed peat sequence at Grisavad.

Depth (cm) Lab.no C14 BP Cal 2s (max-min) Dating material
10.5-12 LuS-5930 65 ± 50 A.D. 1670-1960 Sphagnum moss

20-21 Ua-26398 175 ± 35 A.D. 1650-1960 Sphagnum peat cleared from roots and wood
36-37 LuS-5931 215 ± 50 A.D.1520-1960 Sphagnum peat cleared from roots and wood
50-51 Ua-26399 705 ± 40 A.D. 1240-1400 Sphagnum peat cleared from roots and wood
58-59 LuS-5968 1120 ±70 A.D. 710-1030 Pollen concentrate

99-101 Ua-26400 2070±40 200B.C.-A.D. 30 Fen peat cleared from roots and wood

use the entire sequence of 0-145 cm for a detailed pollen-ana
lytical study (Björkman 2004). In connection to this final anal
ysis six levels were radiocarbon-dated (see table 8).

The original pollen analysis covered the last approximate 
3200 years, while the diagram presented here only covers the 
last 2000 years (figure 50). The diagram has been divided into 
seven zones which here will be briefly described. These zones 
are pollen assemblage zones (Hedberg 1976, Berglund & Ral- 
ska-Jasiewiczowa 1986), but with emphasis on human impact 
indicators. As the diagram is plotted on a linear time scale the 
zones are sometimes also referred to in the text as periods.

Zone 1 - Wood pasturage (>0 B.C.-c. A.D. 750): This lower
most zone in the diagram reflects a forested landscape, with in 
particular Betula (birch) but also some Alnus (alder) growing 
on the sampled peatland. Dominating taxa on dry ground were 
Quercus (oak), Tiliä (lime) and Corylus (hazel). Fagus (beech), 
however, started to increase strongly in c. A.D. 300 and be
came the dominating taxa by the end of the period. The in
crease in Fagus in A.D. 300 coincides relatively well with an in
crease in Poaceae undiff. (grass), which may indicate that small- 
scale vegetation clearances at this time favoured the local 
establishment of Fagus. (The period that followed the increase 
in Fagus and Poaceae undiff. in c. A.D. 300 is distinguished as 
subzone lb in the diagram.) Such interpretation is in line with 
the one put forward by Björkman (1996a), who argued that 
the establishment of Fagus woodlands in southern Sweden in 
some places was favoured by anthropogenic disturbances.
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Fig. 50. Total pollen diagram from Grisavad (56°17’N, 13°20E) with 
all identified pollen taxa. The graphs show pollen percentages (black) 
and ten times exaggeration (shaded), and they are based on the total 
pollen sum. Taxa presented to the left of the pollen sum in the diagram 
are included in the sum. Analysed by Leif Björkman.
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Fig. 50. Continued.
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Fig. SO. Continued.
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Throughout zone 1 there is a regular occurrence of herb 
taxa, for example a more or less continuous curve for Planta
get lanceolata (ribwort plantain), which indicates grazing. The 
high frequencies of tree pollen and the low frequencies of Poa- 
ceae undiff. indicate, however, that grazing only resulted in 
minor openings in the forest.

Zone 2 - Temporary cultivation and grazing (c. A.D. 750- 
1050): The beginning of zone 2 is characterized by an increase 
in Poaceae undiff. (grass) and a first appearance of Hordeum 
(barley) and Secale (rye), which, together with a decrease in Fa- 
gus (beech) and Quercus (oak), reflects clearings and deforest
ation on dry ground to create fields and pastures. The decrease 
in Alnus (alder) indicates that tree vegetation was also cleared 
on wetlands. Obviously these changes reflected in the begin
ning of zone 2 reflect an agrarian expansion in the area. They 
may reflect the local establishment of a farm, but the cereal 
record is very sparse and discontinuous. More likely the area 
was used for grazing and temporary cultivation by one or sev
eral farms situated at some distance.

Zone 3 - Permanent cultivation by local farm (c. A.D. 1050- 
1350): Zone 3 is similar to zone 2 but has a more continuous 
cereal record and also shows higher values for Rumex acetosa/ 
acetosella (sorrel) and some other weeds. At this time there 
was certainly a permanent farm in the local area, probably es
tablished by the beginning of the period, i.e. c. A.D. 1050. The 
farm cultivated Hordeum (barley), Secale (rye) and Triticum 
(wheat), and it had open pastures with field vegetation domi
nated by grasses. Some of these grasslands may also have been 
used for hay mowing. In the later part of the period there is a 
decrease in Poaceae undiff. (grass) and an increase in Calluna 
(heather), which indicate that Calluna now for the first time 
started to spread in pastures, probably as a result of high graz
ing pressure.
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Zone 4 - Abandonment and reforestation (c. A.D. 1350-1550): 
The many changes in the upper part of the diagram from Grisa- 
vad make the distinction of zones problematic. Zone 4, for ex
ample, could have been divided into two or three zones, but as 
the changes are interpreted as a succession they are more easi
ly described together. The beginning of the zone, dated to c. 
A.D. 1350, is characterized by a decrease in Calluna frequen
cies and a sharp increase in Salix (willow). The Salix peak is 
then followed by a Betula (birch) peak, which is followed by a 
sharp peak in Fagus (beech). This sequence of events reflects 
that some cultural land was abandoned in c. A.D. 1350, and 
that it was occupied by Salix, which was later shaded out by 
Betula, which in turn was shaded out by Fagus. However, there 
was no overall reforestation and parts of the landscape were 
still kept open by grazing. Most interesting, however, is the ab
sence of cereal pollen from this period. The abrupt end of the 
cereal record by the beginning of zone 4 indicates that the lo
cal farm reflected in zone 3 was now abandoned. The area was 
still used for some grazing by distant farms.

Zone 5 - Re-establishment of a local farm (c. A.D. 1550-1800): 
The beginning of zone 5, dated to c. A.D. 1550, is characterized 
by a decrease in Fagus (beech) and an increase in Secale (rye) 
and Cerealia undiff. (unspec. cereals), indicating that the Fagus 
woodland that expanded on abandoned cultural land during 
the previous period was now cleared and cultivation re-intro- 
duced. This initial clearing is followed by a very sharp increase 
in Poaceae undiff. (grass) and the appearance of several culti
vated taxa. The signal of cultivation is strong throughout this 
period, which certainly reflects the arable fields of the croft next 
to the peatland that were archaeologically documented (see 
above). Cultivated taxa in this zone and the succeeding zone 6 
are Cerealia undiff. (unspec. cereals), Hordeum type (barley), 
Secale (rye), Triticum (wheat), Avena (oats), Fagopyrum escu- 
lentum (buckwheat), and Linum usitatissimum (flax).

The grasslands (probably both pastures and meadows), reflec
ted in for example Poaceae undiff., Calluna (heather), Juniperus
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(juniper), Plantago lanceolata (ribwort plantain), etc., are more 
complicated to interpret. The very high values of Poaceae un- 
diff. in the beginning of zone 5 soon decline. They are followed 
by peaks in Myrica (bog-myrtle), Calluna, Alnus (alder) and 
Betula, which in turn are followed by peaks in Fagus, Pinus 
(pine) and Quercus (oak). Obviously some grassland was aban
doned soon after the initial expansion. The peaks in Myrica 
and Alnus show that some grassland on wet soils was over
grown, probably on the peatland, but the increase in Fagus and 
Quercus shows that some grassland on dry ground was also 
abandoned. The reforestation only affected parts of the land
scape, and there were still large parts that were kept open by 
grazing and other agricultural land-use. The cereal record is 
continuous so the local farm - the croft - was not abandoned.

Zone 6 - Heathland and local farm (c. A.D. 1800-1900): This 
zone reflects first of all Calluna heathland. Pollen frequencies of 
Calluna (heather) increase greatly at the beginning of the zone 
at the same levels where Pinus (pine), Fagus (beech) and Quer
cus (oak) decrease. The increase of Calluna could to some de
gree reflect that pastures changed their floristic composition, 
i.e. they were transformed from grasslands to heathland, due to 
land-use changes. Such changes may have been, for example, 
increased grazing pressure and/or the introduction of fire clear
ing. However, the values for Poaceae undiff. (grass) do not de
crease, which, together with the decrease of Pinus, Fagus and 
Quercus, show that there was also a pronounced total expan
sion of grazing land. The very sharp decrease in Pinus shows 
that the Pinus stands that were established on abandoned 
pastures in the end of zone 5 were now cleared and replaced by 
Calluna heathland. The strong indications of cultivation that 
were recorded in zone 5, and which were connected to a local 
farm, continue throughout zone 6.

Zone 7 - Abandonment and reforestation (c. A.D. 1900-pre
sent): The beginning of zone 7 is characterized by a sharp de
crease in Calluna (heather) and the termination of cultivation
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indicators, together with an increase in Betula (birch), Pinus 
(pine), and Picea (spruce). These changes reflect the abandon
ment of the local croft and its agricultural land as well as the 
surrounding heathland, and in the same process the introduc
tion of coniferous plantation, that is the beginning of modern 
silviculture.

Värsjö utmark

The sampling site Värsjö Utmark is situated in the northeast
ern part of the investigation area, on a plateau of sandy till and 
peatlands. The area is almost completely forested, mainly with 
planted Picea (spruce) and Pinus (pine), but also with some 
small pastures. It has a rather flat or gently undulating topo
graphy and an altitude of 120-130 m above sea level. About 
one kilometre to the west runs the small river Pinnan in a nar
row valley with glaciofluvial deposits.

The sampled peatland is a small bog with tree vegetation of 
spruce (Picea abies) and pine (Pinus sylvestris). It is drained by 
a ditch, dug in connection to silviculture, which has resulted in 
secondary compaction (but not destruction) of the uppermost 
peat layers. The coring point was situated approximately 20 m 
from the edge of the peatland, facing an archaeological inves
tigation site which was subject to detailed mapping and exca
vation (figure 14).

Most of the documented features on the site could be con
nected to a croft from the 19th century. These features were 
stone walls, clearance cairns, field terraces, and the remains of 
at least three different buildings. One building, interpreted as 
some kind of outhouse, was partly excavated (remember that 
this type of excavation is restricted to the exploitation area), 
and yielded finds of pottery, glass, buttons, iron nails, etc (A. 
Knarrström 2004). The documented stone walls have enclosed 
an infield area with cultivated fields and hay meadows. Two 
clearance cairns were excavated and dated by radiocarbon anal
ysis of in-mixed charcoal. One of them could be connected to 
the 19th century croft, while the other turned out to be from the
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12th century, i.e. medieval (charcoal data are presented in more 
detail in a separate section in this appendix). The dated char
coal was of Betula (birch) in the late clearance cairn and of Fa- 
gus (beech) in the medieval one. Outside the infields to the 
southwest were the remains of charcoal kilns and tar pits, which 
in the same way as the clearance cairns could be referred to two 
separate periods of usage. The Middle Ages were represented 
by a kiln dated to the 13th century (Fagus and Finns charcoal) 
and some tar pits of which one was dated to the 13-14th centu
ries (Pinus charcoal). A later period was represented by four 
kilns dated to the 18—19th centuries (Pinus and Betula char
coal). To sum up, the archaeological investigation has identified 
two periods of human activity on the site: one medieval period 
with dates from the 12th to the 14th centuries, and one post-me
dieval or modern with dates mainly from the 19th century but 
possibly the beginning of the 18th. From both periods there is 
evidence of agriculture as well as the use of woodlands for char
coal and/or tar production. The investigated building remains 
refer to the late period but also during the medieval period there 
must have been settlements somewhere in the vicinity.

In addition to the archaeological information from the 
Värsjö Utmark site, the results from a site called Bredabäck, sit
uated only 800 m to the southwest, should also be mentioned 
(Forenius et al. 2005, Strömberg in prep.). At Bredabäck the re
mains of an iron production site were investigated, and char
coal from slag and furnaces was radiocarbon-dated. The re
sults show that the production site was in use during the early 
Middle Ages, more precisely during the 13th-14th centuries, i.e. 
during the same time as the early settlement phase at Värsjö 
Utmark. Thus we can conclude that not only agriculture but 
also iron production was practised in the area during the early 
Middle Ages.

Back to Värsjö Utmark, the coring at the sampling point for 
pollen analysis revealed a total gyttja and peat thickness of 
200 cm (table 9). Based on a reconnaissance analysis and three 
radiocarbon dates (Björkman & Ekström 2002), the sequence 
0-65 cm below the surface was chosen for the detailed pollen

231



APPENDIX 2

Table 9. Peat stratigraphy at the coring point at Värsjö Ut
mark. The sequence 0-6S was subject to pollen analysis.

Depth (cm) Description
0-105 Fen peat with wood

105-190 Fen peat
190-200 Coarse detritus gyttja

Table 10. Radiocarbon dates from the peat sequence at Värsjö Utmark.

Depth (cm) Lab.no C14 BP Cal 2s (max-min) Dating material
6-7.2 Poz-7540 215 ± 30 A.D. 1640-1950 Pollen concentrate

10.7-12 Poz-7539 340 ±30 A.D. 1470-1640 Pollen concentrate
15.5-16.5 Poz-7538 945 ± 30 A.D. 1020-1170 Pollen concentrate

20-21 Ua-26404 1150 ±45 A.D. 770-990 Fen peat cleared from roots and wood

0 1 0> Ua-26405 2145± 50 360-40 B.C. Fen peat cleared from roots and wood
149-150 Ua-26406 2715 ± 50 980-740 B.C. Fen peat cleared from roots and wood

analysis presented in this book. Due to the secondary compac
tion, the sequence had to be subsampled very densely, in par
ticular in the upper part. The analysed material was fen peat 
with some wood. From the sequence 0-65 cm five levels were 
radiocarbon-dated (table 10).

The original pollen analysis covered the last approximate 
2200 years, while the diagram presented here covers the last 
2000 years (figure 51). It has been divided into seven zones 
which will be briefly described. These zones are pollen assem
blage zones (Hedberg 1976, Berglund & Ralska-Jasiewiczowa 
1986), but with emphasis on human impact indicators. As the 
diagram is plotted on a linear time scale the zones are some
times also referred to as periods.

Zone 1 - Wood pasturage (>0 B.C.-c. A.D. 850): This zone re
flects a forested landscape with Betula (birch) and Alnus (al
der) growing on the peatland and Quercus (oak), Tiliä (lime) 
and Corylus (hazel) dominating on dry ground. The period 
from c. A.D. 300 onwards is distinguished as subzone lb, char
acterized by slowly increasing Fagus (beech) values. In the up
per part of lb there is also a decrease in Corylus, which may be 
matched with a gradual increase in Betula.
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Throughout zone 1 there is a weak but regular occurrence 
of herb taxa, for example an almost continuous curve for Plan
taget lanceolata (ribwort plantain), which indicates grazing. 
The high frequencies of tree pollen and the low frequencies of 
for example Poaceae undiff. (grass) indicate, however, that the 
grazing only resulted in minor openings in the forest.

Zone 2 - Temporary cultivation and wood pasturage (c. A.D. 
850-1150): The gradual increase in Fagus (beech), which start
ed in the previous zone, continues throughout zone 2 and 
reaches maximum values by the end of the zone, dated to c. 
A.D. 1100. By this time Fagus was the dominating shade-toler
ant tree on dry ground in the area. Quercus (oak) and Tiliä 
(lime) were partly outcompeted by Fagus, although Quercus 
was still rather common.

The weak but continuous grazing-signal of zone 1 contin
ues throughout zone 2, indicating continuity in extensive wood 
pasturage. A few pollen grains of Secale (rye) show that some 
small-scale cereal growing was introduced, probably as slash- 
and-burn cultivation or some other kind of temporary cultiva
tion. A peak in microscopic charcoal may indicate the use of 
fire in these clearings.

Zone 3 - Permanent cultivation by local farm (c. A.D. 1150- 
1350): The beginning of zone 3 marks deforestation and the es
tablishment of a relatively open cultural landscape. Decreasing 
Fagus and Quercus values reflect the clearing of beech and oak 
forest to create open land for pastures, meadows and cultivated 
fields. (This picture of the early-medieval deforestation in the 
area, which is based on pollen data, fits in well with the finding 
of macroscopic Fagus charcoal beneath a medieval clearance 
cairn adjacent to the peatland; see above.) The high frequencies 
of grass pollen and a large number of herb taxa, together with 
the rather low frequencies of Calluna (heather), reflect pastures 
with rich grassland vegetation. Microscopic charcoal shows a 
strong peak in the lowermost sample but low values throughout 
the rest of the zone, which indicates that fire was used in the in
itial clearings but not in the succeeding land-use.
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Fig. 51. Total pollen diagram from Värsjö Utmark (56°19’N, 13°26E) 
with all identified pollen taxa. The graphs show pollen percentages (black) 
and ten times exaggeration (shaded), and they are based on the total pol
len sum. Taxa presented to the left of the pollen sum in the diagram are in
cluded in the sum. Analysed by Nils-Olof Svensson and Per Lagerås.
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Fig. 51. Continued.
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Fig. 51. Continued.
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Fig. 51. Continued.
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Apart from grassland indicators this zone is characterized 
by a continuous record of cereal pollen, which indicates per
manent cultivation in connection to a local farm. Cultivated 
taxa were Secale (rye), Hordeum (barley), and Triticum 
(wheat). The agricultural activity reflected in zone 3 can be 
connected to the early-medieval remains that were discovered 
and documented during the archaeological excavation next to 
the peatland, and during the same period there was also iron 
production going on at the nearby site Bredabäck (see above).

Zone 4 - Farm abandonment and grazing (c. A.D. 1350-1550): 
The beginning of zone 4 is characterized by an abrupt end of the 
cereal record, which indicates that the farm of the previous peri
od had been abandoned. Notable is also the absence of some 
other pollen taxa that indicate arable fields or ruderal land, and 
which were recorded in the previous zone, such as Urtica (net
tle), Polygonum aviculare type (knotgrass), Rumex obtusifolius 
type (dock), Chenopodiaceae (goosefoot family), etc. The ab
sence of these taxa in zone 4 support the picture given by the ce
real record that arable fields and settlement were now deserted. 
However, the area was still used for grazing, as indicated by the 
high frequencies of Poaceae undiff. (grass), Plantago lanceolata 
(ribwort plantain), and several other grassland indicators. The 
pollen values for these grassland taxa are even higher than in the 
previous zone, which may indicate an expansion of grasslands 
(or possibly a decrease in grazing pressure that resulted in en
hanced flowering). The plant composition also changed, which 
may reflect a change in grassland use. Rhinanthus type (yellow- 
rattle), for instance, shows a continuous record throughout zone 
3 but is absent in zone 4. This may indicate that grasslands pre
viously used for hay mowing had been turned into pastures.

Zone 5 - Shrubs and cultivation (c. A.D. 1550-1800): At the 
beginning of zone 5 there is a strong increase in Juniperus (ju
niper) pollen. Together with a decrease in Poaceae undiff. (grass) 
the high Juniperus frequencies indicate abandonment and over
growing of pastures. In the upper part of the zone Juniperus
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decreases while Betula increases, which probably reflects a suc
cession in which Juniperus shrubs were finally outshaded by 
Betula. These changes together indicate decreased grazing pres
sure and abandonment of some pastures in the beginning of 
zone 5, that is in the mid-16th century. At the same levels, how
ever, cereal pollen appears which may seem a contradiction. The 
most probable interpretation is that after some hundred years of 
only grazing during period 4, a farm had been established some
where in the vicinity. In connection with this, cereal cultivation 
and probably hay mowing was re-introduced. Grazing was re
organized in a way that resulted in the overgrowing of some pas
tures, in particular close to the sampled peatland.

Zone 6 - Heathland and local farm (c. A.D. 1800-1900): The 
beginning of zone 6, which is dated relatively uncertainly, is 
characterized by a very sharp decrease in Betula (birch) and an 
equally sharp increase in Poaceae undiff. (grass). Other cultur
al indicators also increase, such as for example Rumex aceto- 
sa/acetosella (sorrel), Potentilla type (tormentil, cinquefoil), 
Galium type (bedstraw), and Artemisia (mugwort, worm
wood). It reflects how Betula woodland was cleared and re
placed by open pastures and arable fields. (The interpretation 
is supported by the identification of macroscopic Betula char
coal found beneath a clearance cairn tentatively dated to this 
period; see above.) As the Betula vegetation was the result of 
the abandonment and overgrowing of previously open land, 
we can conclude that the land that was cleared in the begin
ning of period 6 was the same land that had been open during 
periods 3 and 4.

Another interesting characteristic of zone 6 is that the sharp 
peak in Poaceae undiff. at the beginning of the zone further up 
is replaced by a peak in Calluna vulgaris (heather). This change 
reflects how the open grasslands that were once created by the 
clearing of Betula woodlands soon turned into Calluna heath- 
land. The high frequencies of microscopic charcoal throughout 
this period probably originate from the practice of regular and 
intentional burning to rejuvenate heather.
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Apart from pastures, the pollen diagram also proves the ex
istence of arable fields during period 6, reflected in Secale (rye), 
Triticum (wheat) and Cerealia undiff. (unspec. cereals) pollen. 
The agricultural activity reflected in zone 6 can certainly be 
connected with the archaeological remains of a 19th century 
croft that were excavated next to the peatland.

Zone 7 - Abandonment and reforestation (c. A.D. 1900-pre
sent): The beginning of zone 7 is characterized by a decrease in 
Calluna (heather) and an increase in Betula (birch), Pinus 
(pine), and Picea (spruce), which reflect the abandonment of 
heathland and other agricultural land and the establishment of 
coniferous forest, i.e. the beginning of modern silviculture. This 
reflects the present day landscape, in which there is no local 
farm and the area is used for silviculture and some grazing.

Bjärabygget

The sampling site Bjärabygget is situated in the north-eastern- 
most part of the investigation area, 1 km south of Skånes- 
Fagerhult and about 5 km northeast of Värsjö Utmark present
ed above. Only six kilometres to the north runs the border be
tween the provinces of Skåne and Småland, which until 1658 
was the national border between Denmark and Sweden. At 
Bjärabygget there is a gently undulating landscape of sandy till 
and peatland, and the area is situated at an altitude of 120- 
130 m above sea level. The landscape is completely forested, 
planted with pine (Pinus sylvestris) and spruce (Picea abies).

The investigation site was a south-facing slope and a plateau 
bordering a relatively large peatland. On dry ground were the 
visible remains of ancient agriculture and settlement, such as 
clearance cairns, field terraces, and stone foundations of build
ings. The site was subject to an archaeological excavation with
in the project (Linderoth 2004), during which the agricultural 
remains were documented and sampled for radiocarbon dating 
(Lorentzon in prep.). The habitation area with building remains 
could however not be excavated as it was situated outside the
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area for exploitation. Among the agricultural remains sparse 
finds were made of for example pottery, glass, china, buttons, 
iron nails, and some iron tools. During the excavation a small 
Neolithic hunting station close to the peatland was also docu
mented but that is outside the scope of this book (for a thor
ough presentation of the Stone Age in the area see B. Knarrström 
2007).

Looking in more detail at the agricultural remains, altogeth
er ten macroscopic charcoal pieces from eight different clear
ance cairns were dated, and the results are presented in the dia
gram in figure 17. As evident from the diagram two charcoal 
pieces were dated to the 10th century, i.e. the Viking Period, six 
were dated to a period which lasted from the 13th to the 15th 
century, i.e. the Middle Ages, and finally two (both from the 
same clearance cairn) were dated to the 18th or 19th century. Of 
the two early dates from the Viking Period, one is from a clear
ance cairn that also gave a date to the late Middle Ages. Proba
bly the older date is not connected to stone clearing but may 
still reflect clearing by fire for agricultural purposes. To con
clude, the radiocarbon dates from Bjärabygget show that most 
of the dated clearance cairns originate in medieval cultivation, 
or more precisely from the 13th to the 15th century. This period 
of cultivation was preceded by some temporary clearings some 
centuries earlier, during the Viking Period. One clearance cairn, 
finally, was dated to the 18th—19th century and thus reflects the 
latest phase of cultivation on the site.

On the oldest detailed map of the area, dated to 1714, the 
investigation site is situated in the outland between the two 
hamlets Fagerhult and Bjärabygget. The map shows no settle
ment on the site, but on a later map, dated to 1818-1822, there 
are two houses and some in-fenced areas for cultivation or 
grazing. A map from 1928 shows no houses on the site but 
there was still a small enclosed pasture. It is interesting to note 
that the map from 1714 names the site Twiste Platz, which 
means “a place of dispute” and probably indicates that there 
were different opinions as to if this place belonged to Fagerhult 
or Bjärabygget. Obviously this small piece of outland had some 
value, even though there was no settlement at the time. As the
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site had once been settled, cultivated and stone cleared during 
the Middle Ages, it may have been regarded as a valuable re
source which could be taken into use, and therefore was worth 
disputing (Lorentzon in prep.).

As mentioned above, the clearance cairns and other remains 
on the site bordered a peatland. The central parts of this large 
bog is characterized by hare’s-tail cottongrass (Eriophorum 
vaginatum) and scattered dwarf trees of pine (Pinus sylvestris), 
while the marginal fen also has sedges (Carex sp.), bog asphodel 
(Narthecium ossifragum), Labrador-tea (Ledum palustre), etc., 
as well as denser tree stands of pine and birch (Betula sp.). A 
coring far out on the bog revealed a total peat and gyttja thick
ness of five metres, reflecting a lake-to-fen transition probably 
as early as the Stone Age. For the pollen analysis a marginal 
coring point was chosen in close connection to the archaeolog
ical excavation site, approximately 30 metres from dry ground 
and the nearest clearance cairn. It revealed a total peat and gyt
tja stratigraphy of 1.85 m, dominated by fen peat (table 11), of 
which the sequence 0-96 cm was subject to a detailed pollen 
analysis. Four levels were radiocarbon-dated (table 12).

The original pollen analysis covered the last 2300 years, 
while the diagram presented here covers the last 2000 years (fig
ure 52). It has been divided into six zones which will be briefly 
described. These zones are pollen assemblage zones (Hedberg 
1976, Berglund & Ralska-Jasiewiczowa 1986), but with em
phasis on human impact indicators. As the diagram is plotted 
on a linear time scale the zones are sometimes also referred to 
as periods in the text.

Table 11. Peat stratigraphy at the coring point at Bjära- 
bygget. The sequence 0-96 cm was subject to a detailed 
pollen analysis.

Depth (cm) Description
0-4 Moor

4-20 Fen peat, moderately humified
20-40 Fen peat, strongly humified
40-52 Carex peat with wood

52-160 Fen peat with wood
160-185 Coarse detritus gyttja, sandy in the lower part
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Table 12. Radiocarbon dates from the analysed peat sequence at Bjärabygget.

Depth (cm) Lab.no C14 BP Cal 2s (max-min) Dating material
20-21 LuS-6209 370 ± 50 A.D. 1440-1640 slender, charred twigs
30-31 LuS-6208 785 ± 60 A.D. 1040-1390 fen peat cleared from roots and wood
42-43 1.uS-6207 1055 ±50 A.D. 870-1150 Carex peat cleared from roots and wood
70-72 I.uS-6206 1720 ± 50 A.D. 160-430 terrestrial macrofossils (mainly insects)

Zone 1 - Wood pasturage (>0 B.C.-c. A.D. 900): Zone 1 re
flects a forested landscape with Betula (birch) and some Alnus 
(alder) growing on the peatland and Quercus (oak), Tiliä (lime) 
and Corylus (hazel) dominating on dry ground. The period 
from c. A.D. 350 onwards is distinguished as subzone lb, char
acterized by increasing Fagus (beech) values and slowly de
creasing Corylus values.

Throughout zone 1 there is a weak but regular occurrence 
of herb taxa, for example in an almost continuous curve for 
Plantago lanceolata (ribwort plantain), which indicates graz
ing. There are also relatively high frequencies of Poaceae un- 
diff. (grass), which may indicate pastures on dry ground but 
more probably at least to some degree reflect grass vegetation 
on the fen.

Zone 2 - Temporary cultivation (c. A.D. 900-1250): The transi
tion from zone 1 to zone 2 is characterized by a short but sharp 
increase in Betula (birch) in the upper part of zone 1, which in 
the beginning of zone 2 is followed by the appearance of Secale 
(rye) and a strong increase in Fagus (beech). This series of chang
es probably reflects clearings for temporary cultivation - a distur
bance that favoured the local expansion of beech (cf. Björkman 
1996a; see also zone 1 at Grisavad). The weak and discontinuous 
cereal record together with the low frequencies of, for example, 
Rumex acetosa/acetosella (sorrel) indicate only temporary culti
vation, probably by a farm at some distance. Two of the analysed 
charcoal pieces from the archaeological excavation were dated to 
the 10th century, and may be connected with the temporary clear
ings and cultivation reflected in the pollen diagram.
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Zone 3 - Permanent cultivation by local farm (c. A.D. 1250- 
1700): From the beginning of zone 3, dated to c. A.D. 1250, 
there is a continuous record of Secale (rye) and also some pol
len of Cerealia undiff. (unspec. cereals). Together with the rel
atively high frequencies of Rumex acetosa/acetosella (sorrel) 
these cereals indicate permanent cultivation by a local farm. 
The zone is also characterized by relatively high values for 
Poaceae undiff. (grass) which indicate pastures and possibly 
hay meadows. Throughout zone 3 there is a gradual decrease 
in Fagus (beech) percentages and a gradual increase in Calluna 
(heather), which reflects the long-term effect of grazing.

The interpretation of local cultivation at the site during the 
Middle Ages is supported by a series of radiocarbon-dated 
clearance cairns next to the peatland. Six of the clearance 
cairns were dated to the time period represented by zone 3. 
Note in particular that the continuous series of dated clearance 
cairns start at the same time as the continuous record of cere
als in the pollen diagram. Hence there is a striking similarity 
between these two independent records, showing the establish
ment of permanent cultivation in the 13th century.

The upper part of zone 3, dated to c. A.D. 1550-1700, is 
distinguished as subzone 3b. The beginning of the subzone is 
characterized by an increase in cereal pollen, indicating inten
sified cultivation. However, further up the subzone is charac
terized by a decrease in grazing indicators such as Calluna and 
Poaceae undiff. and also in microscopic charcoal, and an in
crease in Betula (birch). It reflects abandonment and overgrow
ing of some pastures. However, as the cereal record shows con
tinuity throughout the subzone this change is not interpreted 
as farm abandonment, but rather as a change in grazing regime 
and pasture management. Possibly a cease in the use of fire (to 
rejuvenate heather) resulted in overgrowing.

Zone 4 - Heathland (c. A.D. 1700-1900): The beginning of 
zone 4 is characterized by a sharp decrease in Betula (birch), and 
a sharp increase in Calluna (heather). At the same levels there is 
also a sharp, although slightly delayed, increase in Pinus (pine).
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Fig. 52. Total pollen diagram from Bjärabygget (56°21’N, 13°28E) with 
all identified pollen taxa. The graphs show pollen percentages (black) and 
ten times exaggeration (shaded), and they are based on the total pollen 
sum. Taxa presented to the left of the pollen sum in the diagram are in
cluded in the sum. Analysed by Nils-Olof Svensson and Per Lagerås.
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Fig. 52. Continued.
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Fig. 52. Continued.
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Obviously, almost all Betula woodland in the vicinity was cut 
down and replaced by heathland with scattered pine vegeta
tion. The very low frequencies of microscopic charcoal show 
that fire played no role in the woodland clearings or in the suc
ceeding management of the heathland. In this respect the dia
gram from Bjärabygget differs from the other three local pol
len diagrams from the project, in all of which the high Calluna 
values in the upper parts of the diagrams are matched by high 
frequencies of microscopic charcoal. There is also a difference 
in timing. At the other sites the high Calluna values are by and 
large confined to the 19th century, while at Bjärabygget the ma
jor Calluna expansion starts as early as the early 18th century.

Throughout zone 4 there is a continuous cereal record, in 
particular of Secale (rye), which shows that cultivation contin
ued, possibly by the same farm as in zone 3. The cereal values 
are even slightly higher than in zone 3, but that may be due to 
increased pollen transport following the deforestation.

Zone 5 - Cultivation and grassland (c. A.D. 1900-1950): In zone 
5, which approximately represents the early 20th century, Callu
na (heather) values decrease while Betula (birch) values increase. 
It reflects decreased grazing and reforestation on heathland. At 
the same time, however, cereal pollen reaches rather high values 
(maximum values in the diagram), and so does Rumex acetosa/ 
acetosella (sorrel), indicating permanent cultivation. Also for in
stance Poaceae undiff. (grass) reaches relatively high values indi
cating pastures or hay meadows. The pollen record thus seems to 
be rather contradictory, with reforestation occurring at the same 
time as increased cultivation and grassland management, and it 
cannot easily be interpreted in terms of expansion or regression. 
However, it probably reflects a shift to more intensive land-use, 
in which extensive grazing on poor heathland was replaced by 
grazing on managed and more fertile grassland.

Zone 6 - Abandonment and reforestation (c. A.D. 1950-pre
sent): The uppermost zone in the diagram reflects farm aban
donment and reforestation, mainly by Picea (spruce), i.e. the 
establishment of the present forested landscape.
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Charcoal data

Macroscopic charcoal for analysis and radiocarbon dating was 
collected from archaeological features at a large number of ex
cavation sites along the investigation area in northern Scania. 
Some of these data have been presented and discussed in earli
er chapters in this book. Below is a list of all identified and ra
diocarbon-dated charcoal pieces from the project.

Table 13. Charcoal data from excavations within the project.

Charcoal
taxa

Lab.no C14 BP Cal 2s max-min Archaeological context

Alnus Ua-26822 330 ±30 A.D. 1480-1650 Post hole
Alnus Ua-26818 820 ± 35 A.D.1160-1290 Clearance cairn
Alnus Ua-26893 894 ± 45 A.D. 1020-1250 Hearth
Alnus Ua-27018 2895 ±45 1260-920 B.C. Hearth
Alnus Ua-26998 2940 ±40 1290-1000 B.C. Cooking pit
Al nus Ua-27006 5225±45 4230-3950 B.C. Hearth
Alnus Ua-26 756 5395 ± 40 4340-4040 B.C. Hearth
Alnus Ua-27008 5935 ±45 4940-4710 B.C. Cooking pit
Betula Ua-26839 75 ± 30 A.D. 1680-1960 Clearance cairn
Betula Ua-26961 80 ± 45 A.D.1670-1960 Hearth
Betula Ua-27016 100 ± 40 A.D. 1670-1960 Hearth
Betula Ua-26952 265 ± 40 A.D. 1480-1950 Clearance cairn
Betula Ua-26944 270 ± 45 A.D. 1480-1950 Clearance cairn
Betula GrN-28687 280 ±20 A.D. 1520-1670 Iron production site
Betula Ua-26965 285 ± 45 A.D. 1480-1800 Hearth
Betula Ua-26862 295 ± 35 A.D. 1480-1670 Charcoal production site
Betula GrN-28685 300 ±25 A.D.1490-1660 Iron production site
Betula GrN-28330 315 ±25 A.D. 1480-1650 Iron production site
Betula GrN-28333 315 ± 15 A.D. 1510-1650 Iron production site
Betula GrN-28684 320 ± 20 A.D. 1490-1650 Iron production site
Betula Ua-26753 325 ± 30 A.D. 1480-1650 Charcoal production site
Betula Ua-26803 335 ± 40 A.D. 1460-1650 Clearance cairn
Betula GrN-28688 365 ± 20 A.D. 1450-1630 Iron production site
Betula GrN-28332 375 ± 20 A.D.1440-1630 Charcoal production site
Betula GrN-28686 375 ± 20 A.D. 1440-1630 Iron production site
Betula GrN-28683 380 ±20 A.D. 1440-1630 Iron production site
Betula Ua-26826 405 ± 30 A.D. 1430-1630 Clearance cairn
Betula öa-26939 440 ± 60 A.D. 1400-1640 Clearance cairn
Betula GrN-28689 440 ± 25 A.D.1420-1485 Iron production site
Betula Ua-26808 490 ± 35 A.D. 1330-1470 Hearth
Betula Ua-26819 640 ± 45 A.D. 1280-1410 Clearance cairn
Betula Ua-26945 645 ± 40 A.D. 1280-1410 Clearance cairn
Betula Ua-26960 670 ± 45 A.D. 1270-1410 Clearance cairn
Betula Ua-26813 715 ± 35 A.D. 1220-1390 House foundation
Betula Ua-27021 755 ± 35 A.D.1215-1300 Hearth
Betula Ua-26874 830 ± 40 A.D. 1060-1290 Iron production site
Betula Ua-26872 855 ± 40 A.D. 1040-1280 Iron production site
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Betula Ua-27013 1310 ± 35 A.D. 650-780 Not specified
Betula Ua-27029 8915 ± 65 8270-7820 B.C. Fire-cracked stones
Calluna Ua-26838 55 ± 45 A.D. 1680-1960 Clearance cairn
Calluna Ua-26835 80 ±40 A.D. 1670-1960 Clearance cairn
Calluna Ua-26816 200 ± 40 A.D. 1640-1960 Clearance cairn
Calluna Ua-26841 210 ± 45 A.D. 1520-1960 Clearance cairn
Calluna Ua-26942 335 ± 45 A.D. 1450-1650 Clearance cairn
Calluna Ua-27025 6345 ±50 5470-5150 B.C. Hearth
Corylus Ua-26890 1590 ± 45 A.D. 380-600 Hearth
Corylus Ua-26892 1660 ± 45 A.D. 250-540 Hearth
Corylus Ua-27022 2885 ± 50 1260-910 B.C. Hearth
Corylus Ua-26999 5250 ±40 4230-3970 B.C. Hearth
Corylus Ua-26755 5380 ±40 4340-4040 B.C. Hearth
Corylus Ua-27007 5740 ±50 4720-4450 B.C. Cooking pit
Corylus Ua-27004 5820 ± 45 4790-4540 B.C. Hearth
Corylus Ua-26997 5860 ±45 4850-4590 B.C. Hearth
Corylus Ua-27000 5915 ±50 4920-4680 B.C. pit
Corylus Ua-27005 5935 ± 50 4940-4690 B.C. Hearth
Corylus Ua-27003 5950 ± 50 4940-1-4710 B.C. Cooking pit
Corylus Ua-27002 5960 ±50 4950-4710 B.C. Cooking pit
Fagus Ua-26 973 80 ±40 A.D.1670-1960 Clearance cairn
Fagus Ua-26964 140 ± 45 A.D.1660-1960 Clearance cairn
Fagus GrN-28331 185 ± 15 A.D. 1660-1950 Hearth
Fagus Ua-26836 245 ± 35 A.D. 1520-1950 Clearance cairn
Fagus Ua-26864 305 ± 35 A.D. 1480-1660 Charcoal production site
Fagus Ua-26873 310 ± 40 A.D.1480-1660 Not specified
Fagus Ua-26757 335 ±30 A.D. 1480-1650 Not specified
Fagus Ua-26969 370 ± 45 A.D. 1440-1640 Clearance cairn
Fagus Ua-26837 505 ± 40 A.D. 1320-1470 Clearance cairn
Fagus Ua-26943 635 ± 45 A.D. 1280-1410 Stone wall
Fagus Ua-26946 685 ± 45 A.D. 1260-1400 Clearance cairn
Fagus Ua-26866 775 ± 35 A.D.1210-1295 Water mill
Fagus Ua-26884 795 ± 40 A.D. 1160-1290 Not specified
Fagus Ua-26951 870 ± 45 A.D. 1030-1260 Clearance cairn
Fagus Ua-26962 1000 ±45 A.D. 900-1170 Stone wall
Fagus Ua-26963 1135 ±45 A.D. 770-1000 Clearance cairn
Fagus Ua-27014 1265 ± 40 A.D. 660-880 Not specified
Fagus Ua-26966 1295 ±45 A.D. 650-870 Clearance cairn
Fagus Ua-26804 1385 ±30 A.D.600-690 Clearance cairn
Frangula Ua-27026 6735 ± 55 5730-5530 B.C. Hearth
Pinus Ua-26953 70 ± 45 A.D. 1670-1960 Not specified
Pinus Ua-26875 75 ±40 A.D. 1680-1960 Charcoal production site
Pinus Ua-27024 75 ±45 A.D. 1670-1960 Pu
Pinus Ua-26878 80 ± 40 A.D.1670-1960 Charcoal production site
Pinus Ua-26867 85 ± 35 A.D. 1680-1960 Water mill
Pinus Ua-26955 90 ±45 A.D. 1670-1960 Not specified
Pinus Ua-26954 95 ±40 A.D. 1670-1960 Not specified
Pinus Ua-26828 105 ±30 A.D. 1670-1960 Charcoal production site
Pinus Ua-26882 110 ± 35 A.D. 1670-1960 Hearth
Pinus Ua-26840 130 ± 35 A.D. 1670-1960 Clearance cairn
Pinus Ua-26834 135 ± 35 A.D.1670-1960 Clearance cairn
Pinus Ua-26956 140 ± 45 A.D. 1660-1960 Not specified
Pinus Ua-26865 150 ±40 A.D.1660-1960 Water mill
Pinus Ua-26876 160 ±40 A.D. 1660-1960 Not specified
Pinus Ua-26833 175 ± 30 A.D. 1650-1960 Charcoal production site
Pinus Ua-26958 195 ± 45 A.D.1640-1960 Not specified
Pinus Ua-26832 195 ±30 A.D.1640-1950 Charcoal production site
Pinus Ua-26881 200 ± 40 A.D. 1640-1960 Charcoal production site
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Pinus Ua-26831 205 ± 30 A.D.1640-1950 Charcoal production site
Pinus Ua-26830 205 ± 30 A.D.1640-1950 Stone packing
Pinus Ua-26829 225 ± 30 A.D. 1630-1950 Stone packing
Pinus Ua-26877 225 ± 40 A.D. 1520-1960 Not specified
Pinus Ua-26812 270 ± 35 A.D. 1490-1800 Post hole
Pinus Ua-26824 460 ± 30 A.D.1410-1480 Clearance cairn
Pinus Ua-26825 495 ± 40 A.D. 1320-1480 Clearance cairn
Pinus Ua-26817 730 ± 40 A.D.1210-1390 Clearance cairn
Pinus Ua-26950 745 ± 45 A.D. 1190-1390 Tar pit
Pinus Ua-26814 755 ± 35 A.D. 1215-1300 House foundation
Pinus Ua-26948 780 ± 45 A.D.1160-1300 Charcoal production site
Pinus Ua-26949 790 ± 45 A.D. 1160-1300 Charcoal production site
Pinus Ua-26809 875 ± 40 A.D. 1030-1260 Hearth
Firms Ua-27033 930 ± 45 A.D. 1020-1220 pit
Pinus Ua-26947 1030 ±45 A.D. 890-1160 Hearth
Pinus Ua-26820 1115 ±45 A.D. 780-1020 Clearance cairn
Pinus Ua-26827 1115 ±35 A.D. 780-1020 Clearance cairn
Pinus Ua-27027 2125±40 360-40 B.C. Hearth
Pinus Ua-26754 5280 ± 40 4230-3980 B.C. pit
Pinus Ua-27009 6605 ± 50 5630-5470 B.C. Cooking pit
Pinus Ua-27017 7155 ± 75 6210-5840 B.C. Pit
Pinus Ua-27020 7175 ±55 6210-5910 B.C. Hearth
Pinus Ua-27030 9370 ±45 8790-8470 B.C. Fire-cracked stones
Pomoideae Ua-26895 1250 ±45 A.D. 670-890 Hearth
Pomoideae Ua-26891 1665 ± 45 A.D.250-540 pit
Quercus Ua-26 972 35 ± 45 A.D. 1680-1960 Clearance cairn
Quercus Ua-26970 65 ± 45 A.D.1670-1960 Clearance cairn
Quercus Ua-26971 970 ± 45 A.D. 980-1190 Clearance cairn
Quercus Ua-26888 1110 ±40 A.D. 780-1020 Hearth
Quercus Ua-26968 1200 ±45 A.D.680-970 Clearance cairn
Quercus Ua-26889 1430 ± 40 A.D. 540-670 Hearth
Quercus Ua-27019 2020 ± 45 170 B.C.-A.D. 80 Hearth
Quercus Ua-27001 2030±40 170 B.C. -A.D. 70 Cooking pit
Quercus Ua-26894 2420±50 770-390 B.C. Hearth
Quercus Ua-26896 2535± 51 810-410 B.C. Hearth
Quercus Ua-27015 3035 ± 52 1420-1120 B.C. Cooking pit
Quercus Ua-26811 4400 ±35 3270-2910 B.C. House foundation
Quercus Ua-26 8 05 4855±45 3730-3520 B.C. pit
Quercus Ua-26887 5270± 45 4230-3970 B.C. Pit
Quercus Ua-27010 5970 ±55 5000-4710 B.C. Cooking pit
Salix Ua-26810 2095 ±40 350 B.C.-A.D. 10 Hearth
Salix Ua-26821 4390 ± 40 3270-2900 B.C. House foundation
Salix Ua-27028 7855 ± 65 7050-6500 B.C. Hearth
Tiliä Ua-26897 1610± 54 A.D.260-570 Hearth
Tiliä Ua-26967 1955 ±45 60 B.C.-A.D. 140 Clearance cairn
Tiliä Ua-26815 4350±55 3280-2870 B.C. Clearance cairn
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APPENDIX 3: PLANT NAMES

Below is a list in alphabetical order of all the English plant 
names that are mentioned in the book together with their Lat
in and Swedish equivalents.

Table 14. Plant names.

English Latin Swedish
alder Alnus glutinosa klibbal
alder buckthorn Frangula alnus brakved
aspen Populus tremula asp
barley Hordeum vulgare korn
bean family Fabaceae ärtväxter
bedstraw Galium sp. måror
beech Fagus sylvatica bok
bilberry Vaccinium myrtillus blåbär
birch Betula sp. björk
blackthorn Prunus spinosa slån
bog asphodel Narthecium ossifragum myrlilja
bog moss Sphagnum sp. vitmossa
bog-myrtle Myrica gale pors
bread wheat Triticum aestivum brödvete
buckwheat Fagopyrum esculentum bovete
buttercups Ranunculus sp. smörblommor
carrot family Apiaceae flockblomstriga växter
cereals Cerealia sädesslag
cherry Prunus sp. körsbär
cincuefoil Potentilla sp. fingerörter
clover Trifolium sp. klöver
colt’s-foot Tussilago farfara hästhov
common knapweed Centaurea nigra svartklint
common oak Quercus robur ek
couch Elytrigia repens kvickrot
cow-wheat Melampyrum sp. kovaller
dandelions Taraxacum sp. maskrosor
docks Rumex sp. skräppor
downy birch Betula pubescens glasbjörk
dropwort Filipendula vulgaris brudbröd
einkorn Trticum monococcum enkorn
eyebrights Euphrasia sp. ögontröst
field pea Pisum sativum foderärt
flax Linum usitatissimum lin
floating sweet-grass Glyceria fluitans mannagräs
globeflower Trollius europaeus smörbollar
goosefoot family Chenopodiaceae mållväxter
grass family Poaceae gräs
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groundsel Senecio sp. korsörter
hare’s-tail cottongrass Eriophorum vaginatum tuvull
hawk’s-beards Crepis sp. fibblor
hawthorn Crataegus sp. hagtornar
hazel Corylus avellana hassel
heather Calluna vulgaris ljung
hemp Cannabis sativa hampa
hop Humulus lupulus humle
hornbeam Carpinus betulus avenbok
horse bean Vicia faba hästböna
hulled barley Hordeum vulgare var. vulgare skalkorn
juniper Juniperus communis en
knotgrass Polygonum aviculare trampört
Labrador-tea Ledum palustre skvattram
lilac Syringa vulgaris syren
lime Tiliä sp. lind
lingberry Vaccinium vitis-idaea lingon
lyme-grass Leymus arenarius strandråg
maple Acer platanoides lönn
meadowsweet Filipendula uimaria älggräs
mugwort Artemisia vulgaris gråbo
nettles Urtica sp. nässlor
Norway spruce Picea abies gran
oak Quereus sp. ek
oat Avena sativa havre
pine Pinus sp. tall
potato Solanum tuberosum potatis
purple moor-grass Molinia caerulea blåtåtel
ribwort plantain Plantago lanceolata svartkämpar
rose family Rosaceae rosväxter
rowen Sorbus aucuparia rönn
rye Secale cereale råg
Scots pine Pinus sylvestris tall
sedges Carex sp. starrar
sessile oak Quercus petraea bergek
sheep’s-fescue Festuca ovina fårsvingel
silver birch Betula pendula vårtbjörk
small-leaved lime Tiliä cordata lind
sorrel Rumex acetosa/acetosella ängssyra, bergssyra
spruce Picea sp. gran
thistles Circium sp. tistlar
tormentil Potentilla erecta blodrot
turnip Brassica rapa rova
wavy hair-grass Deschampsia flexuosa kruståtel
wheat Triticum sp. vete
wild-oat Avena fluitans flyghavre
willow Salix sp. vide, sälg, pil
wormwood Artemisia sp. malörter
wych elm Ulmus glabra alm
yellow-rattle Rhinanthus sp. ängsskallra, höskallra
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This book tells the story of society and landscape change 

in a marginal upland area of southern Sweden during the 

last millennium. The study reveals a fascinating interplay 

between periods of colonization and expansion on the one 

hand and periods of decline and abandonment on the other. 

By using palaeoecological analyses in combination with 

archaeological data and written records, the author places 

the local society in a larger context. From a landscape- 

ecological perspective, he discusses the medieval settlement

expansion, the Black Death, iron production, the Little Ice 

Age, heathland formation, and the introduction of silviculture 

- topics that are relevant to large areas of northern Europe 

and beyond.
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