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Abstract
Farming societies in large parts of northern Europe until the last century were founded on a close 
integration between livestock breeding and the cultivation of arable land. The emergence of this mixed 
farming economy represented a fundamental change in the history of the region. The main aim of 
this paper is to study this process of transformation in greater detail by using statistical modelling of 
radiocarbon dates and results from excavations in eastern Norway. The article discusses the details 
of a clear shift in farming traditions 1000–500 BC, including a large-scale expansion of farming land 
into areas of stone-rich moraine. It concludes that this represents the emergence of farming systems 
practised until recently in eastern Norway and that this change was an important part of the social and 
cultural developments that took place in the last part of the Bronze Age in Northern Europe.

Few issues are more important in farming societies than soil fertility. Historically farmers in 
large parts of northern Europe have ensured this by closely integrating livestock breeding and 
arable cultivation to prevent soil depletion.1 In such a mixed farming system, the livestock is 
fed on crops grown on the farm, as well as grass and leaf fodder from pastures and forests. In 
return, the animals’ manure helps to sustain agricultural plant growth. The balance between 
crops and livestock is critical and offers an opportunity to involve the whole family in the 
production and even out farm labour during the annual cycle. 

It has long been argued that this form of mixed farming emerged in northern Europe in the 
first millennium BC.2 In the last few decades the process of transformation to this economy 
has been discussed in further detail, and it has been held up as one of the most significant 
changes in agricultural history, especially on the basis of excavations and research projects in 
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Sweden. Our knowledge of the emergence of mixed farming, however, has only partly been 
based on wider systematic analysis of larger datasets from multiple sites.3 

Surveys and excavations in eastern Norway in the past three decades have, however, 
generated close to 600 radiocarbon dates, a record that provides new possibilities to study the 
emergence of mixed farming by quantitative approaches. Based on the new data, combined 
with contextual information and other parts of the archaeological record in the region, I will 
address three research questions related to the introduction of a new way of farming in the first 
millennium BC. First, when was the concept of mixed farming introduced in eastern Norway? 
Secondly, to what extent was the system transformed to a mixed farming economy, and, finally, 
how can such a transformation to a new way of farming be explained?

I

According to the agrarian historian Janken Myrdal the agricultural histories of pre-modern 
societies were characterized by a small number of large-scale transformations separated by 
periods of relative stability when only parts of the system were adjusted.4 He identified the last 
parts of the Bronze Age (c.1100–500 BC) and the transition between the Early and Late Iron 
Age (AD 500–600) as such moments of transformation in prehistory. Myrdal based his model 
on archaeological and historical records from Sweden, but his ideas are also applicable to other 
parts of northern Europe. The model is grounded on the fact that agricultural production was 
a pervasive part of most European societies until the nineteenth century, and that farming was 
also entangled with almost every other task and goal in these societies.5 It is clear, however, 
that there was room in these systems for the individual farmer’s choices, adaptations and 
innovations, and that such innovative practices were most likely to be incorporated more 
generally when they fitted the existing technological system.6 In essence, widespread changes 
in the technology of livestock breeding and arable farming also required proportional transfor-
mations in farming societies as a whole. Agricultural history is consequently often intertwined 
with major societal changes, climatic events, and pandemics.7 
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Myrdal argues that the introduction of mixed farming was also accompanied by significant 
technological changes, such as the introduction of iron implements. At this time byres and 
fences also became more common, making it possible to control the animals and their 
manure.8 The idea of the existence of uniform agricultural systems transformed by periods of 
upheaval can be criticized for oversimplifying a complex, diverse, and partially divergent source 
material, and at the same time inviting simplistic causal explanations.9 The transformation 
in agriculture can thus be seen as somewhat more nuanced, gradual and complex than the 
model of a limited number of major agricultural technology complexes suggests. Nevertheless, 
Myrdal’s concept highlights crucial aspects of the major changes that appear as medium-term 
conjunctures in the history of agriculture. In this way, his perspectives form a framework that 
is well suited to a study of agriculture based on a large dataset of radiocarbon dates, where the 
aim is to capture the trends and breaks that led to the mixed farming economy.

f ig u r e  1.  Manure is a key factor in the mixed farming system and, until the introduction of synthetic 
fertilizers and tractors, manual spread of waste from barns was a common sight across northern Europe. 

Photo: manuring at Løten in inland Norway in 1937, taken by Even Narmo, CC PDM.
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II

The part of eastern Norway studied consists of 79,000 km2 of land and encompasses a quarter 
of present-day Norway (Map 1). The topography is varied. The coastal strip has a temperate 
climate with deciduous forests. The lower part of the inland region is dominated by coniferous 
woodland (taiga), while there only birch and alpine vegetation is found at high altitudes. The 
mountainous landscape in the central part separates eastern Norway from the fjord landscape 
on the west coast, while there is no such clear landscape boundary to the neighbouring areas 
in Sweden.

Land upheaval combined with melting and moving glaciers has eroded the surface, 
rendering a varied landscape with till sediments, clay flats and river deposits.10 Most of the 
past and present cereal cultivation is located in the coastal zone, around the large lowland 
lakes, and in the low-altitude valleys, which are the areas with the best climatic and geological 
conditions for cultivation. Animal husbandry dominates agriculture in the higher and inner 
parts. At present 6.4 per cent of the area is used as farmland, while 55 per cent is forested.11 

The stone-rich areas with glacial till produced by the retreating ice sheet are only partly used 
as arable land today, whereas these areas played a key role during the Iron Age (see below). 
Parts of the former fields are therefore well preserved as areas with clearance cairns in the 
present forest landscape. The prehistoric farming land is more disturbed in areas that are used 
for cultivation today. 

In the studied areas there are as many as 2,300 mapped sites with remains of farming from 
prehistory until the Middle Ages (before AD 1537), traces of former farming that represent 
multiple forms of agricultural practices since the Late Neolithic in the region. However, the 
presence of clearance cairns is an easily recognizable feature that appears at a significant 
number of the sites. This type of cairn is commonly linked to Iron Age farming in the region, 
while there have been multiple suggestions as to when this form of farming appeared in eastern 
Norway.

It has been argued that this practice of clearing stones to make arable land started in 
the Late Neolithic (c.2350 BC).12 Other researchers have pinpointed 800 BC as the time of 
its introduction, based on radiocarbon (‘C14’) dates of single sites and references to more 
systematic Swedish research.13 By analysing a large number of radiocarbon-dated fields with 
and without clearance cairns it is possible to study the regions farming traditions through 
time. The comprehensive data can further be used as a basis for a discussion of the character 
of the Bronze Age and Iron Age farming and the transformation to a mixed farming economy 
in the region.
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m a p  1.  In total, there are 2310 mapped sites with remains of former agriculture in the part of eastern Norway 
studied (Østfold, Akershus, Oslo, Vestfold, Buskerud, Oppland and Hedmark). In this article, 594 C14 dates 

from 203 of these sites are analysed (see supplemental material for details). 

Map: Ingvild Tinglum Bøckman and Axel Mjærum, Museum of Cultural History.
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III

In the last 30 years at least 203 sites have been C14-dated in the parts of eastern Norway that 
are included in this study. A total of 594 radiocarbon analyses are presently available from 
these sites. I will use the C14 data and the site contexts for a discussion of the transition in 
farming in the first millennium BC. Of the 594 radiocarbon dates, 577 are derived from wood 
charcoal.14 The rest of the analyses were of cereals (9), nutshells (4), cones (2), bones (1), and 
berries (1). Archaeologists have sampled the material from agricultural soils and in relation to 
clearance cairns during archaeological excavations and surveys over the last 40 years. Tests 
have been conducted to validate the results, a strategy that has been recommended by recent 
researchers to identify various sources of error.15

Connected to the material in question there are at least three source-critical aspects that 
affect the analyses and the outcome: the quality of the dated material, different standard 
deviations of the radiocarbon dates and the effects of sampling bias.

Remains of former arable land are often a result of long-term farming and multiple 
geological and biological processes. The dating of such prehistoric sites has largely relied 
on radiological analysis in Scandinavia, and in the literature, the relationship between the 
dated material and former farming has therefore been much discussed. Several researchers 
have stressed that it is often difficult to establish the beginning of farming in an area unless 
a charcoal horizon related to the first clearance by fire is identified.16 This conclusion has led 
to a practice of dating charcoal material found beneath clearance cairns, charred material 
which commonly originates from agricultural land clearance by fire (Figure 2).17 This dating 
strategy gives the earliest possible date (a terminus post quem date) of the farming, and 
thereby a focus on the clearance of new farmland. There is however a risk of dating fires or 
settlement activity that are in fact earlier than the first farmland clearance in the area by 
applying this approach.

In eastern Norway, the strategy of sampling charcoal underneath the cairns has been 
combined with more detailed studies of tilled layers in the last 15 years. The aim has been 
to establish a better understanding of the complex formation processes of the tillage and the 
dated material. By combining comprehensive excavations with multiple forms of archaeo-
metrical data (e.g. micromorphological studies, pollen analysis, macrofossil sampling, and 
analyses of soil physics and chemistry) it has been possible to obtain more detailed information 
of the farming practices, including clearance, manuring and periods of leaving the land fallow 
(see Figure 3).18 
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Note 18 continued
archaeometric analysis from the E18 road project Gulli–Langåker] (2013), pp. 25–83; I. Holm and B. M. Sageidet, 
‘Origin of the sandy terraces at Grundset, Elverum, South-Eastern Norway: Evidence from archaeological soil 
micromorphology’, J. Nordic Archaeological Science 18 (2013), pp. 67–83.

A focus on the tillage itself makes it possible to gain more reliable dates for the period the sites 
were used, and also in cases where clearance of stones was not practised as a part of farming. 
This strategy reduces the problems of getting terminus post quem dates from sites and makes the 
data from sites with and without clearance cairns comparable. This is of key importance when 
different farming systems in the region are discussed. Through such an approach, however, the 
focus is partly moved from the initial phase of farming to the time when the fields were in use, 
which can be a disadvantage when studying the timing of clearance of new farming land. 

The effect of different sampling strategies can be studied on a small scale in Figure 4, and 
on a larger scale when the data sets from Sweden and Norway are compared (Figure 2). The 
general trend is that the periods of increase started a little bit earlier in Sweden than in eastern 
Norway, as is expected since the data collection in the Swedish study has been focused on the 

f ig u r e  2.  The plot at the top shows a significant increase in the number of sites without clearance-cairns 
(mainly agricultural layers, n=171) around 2000 BC and a further increase in the number of dates in the Roman 

Iron Age in eastern Norway. The second plot compares radiocarbon dates of clearance-cairn fields in central 
Sweden (n=716, black line) and eastern Norway (n=407, grey). The graphs prove that the stone clearance in the 

two areas must be regarded as one phenomenon during the Prehistory and the Middle Ages. 

Illustration: author.



agr ic u lt u r a l  h i s t ory  r e v i e w8

time of clearance, while parts of the Norwegian data represent the time when the fields were 
in use. The discrepancies between the graphs can thereby, at least partly, be a result of different 
sampling strategies, but cultural-historical differences are probably also of relevance. The graphs 
prove, however, that the clearance fields in the two regions must be treated as one phenomenon 
across the regions. 

With few exceptions, botanists have studied the anatomy of the charred material used for 
the radiocarbon analyses in this study. Since oak and pine can potentially also reach a greater 
age than other common trees in the region, birch, spruce, hazel and other tree species are as 

f ig u r e  3.  The tillage at Hørdalsåsen has been comprehensively analysed. Analyses from multiple 
cross-sections prove that farmers cleared the area c.400 BC and that the western part especially was intensively 

manured during the centuries that followed. 

Illustration: Tone Wikstrøm and Axel Mjærum, Museum of Cultural History.
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a result preferred for datings. During the last decade, scientists have mainly selected younger 
branches and young trunks for C14 analysis in order to avoid using old wood.19 The effect of 
dating samples of old wood can be studied further by preparing sum diagrams in OxCal, where 
analyses conducted on wood that potentially attains a very high age (oak and pine) is compared 
to kinds of wood that rarely becomes grows to a great age.20 The summaries show no clear 
differences between the two data sets before AD 1, the main period of concern in this article.

The large dataset also gives an independent opportunity to evaluate the effect that old wood 
has on the datings of former arable land. Only nine (1.5 per cent) of the 594 samples are dated 
to the Mesolithic (before 4000 BC/5200 uncal BP21), and six samples are dated to the Early 
and Middle Neolithic (c.4000 BC/5200 uncal BP–2350 BC/3850 uncal BP), periods when arable 
farming did not exist or was very limited (see section IV).22 This leads to the conclusion that 
the radiocarbon analysis dates farming at the site relatively accurately. Nevertheless, the results 
with a few outliers highlight that old wood can have implications for the dating and interpre-
tation of single excavations.

Another possible source of error is the different standard deviations of the radiocarbon 
samples. Thirteen of them have a deviation of more than 100 years and 86 have a deviation 
of 50–99 years. For the rest the variance is stated to be 18–49 years. However, sum plots for 

f ig u r e  4.  Charcoal found beneath clearance cairns gives an indication of when an area was cleared by fire, 
while dating of charcoal from the tillage itself represent the usage time of the fields. The differences can be seen 

clearly at Hørdalsåsen in eastern Norway. 

Illustration: author.
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groups with a standard deviation above and below 50 years show no significant differences in 
the dating results.23

The analyses are partly presented in ordinary sum plots created in OxCal (see Figures 2 and 
4).24 However, there are between 1 and 63 radiocarbon dates from each site included in the study, 
which potentially can cause sampling bias. In order to correct for this effect, I have grouped the 
data in 200-year long site phases in the simulations (Figure 5). Several overlapping dates from 
one site were then counted as one, if they represent a site phase of less than 200 years. This 
binding process was done automatically in the software R using the Bchron package.25 

In order to produce models of summed dates which could be compared with a simulated 
model (number of simulations=1000), the Monte Carlo test was used. This enables the 
production of datasets, which are statistically comparable (see Figure 7).26 

f ig u r e  5.  Radiocarbon dates of former cultivations in eastern Norway (n=594) displayed as an ordinary  
sum diagram (thin, grey line), as a moving average (thick, dark grey line) and with 200-year bindings  

(thick black line, n=358) 

Illustration: Per Persson, edited by Axel Mjærum.
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IV

The oldest dates from agricultural horizons are spread relatively evenly (before 2350 BC/7600– 
3850 uncal BP, n=15, see Figures 2 and 5). There are thus no significant differences between the 
Mesolithic and Neolithic before c.2350 BC and only a slight increase in dates between 2350 and 
2000 BC. I therefore argue that most of the dates from fields before approximately 2000 BC are 
outliers not related to early farming in eastern Norway. The lack of identified cultivated soils 
and clearance cairn fields dated before c.2000 BC may at first sight look like a paradox, since 
changes in settlement patterns, material culture, finds of cereals, and pollen analyses point 
towards animal husbandry and also farming in many parts of eastern Norway since c.2350 BC, 
and even smaller-scale cultivation from the Early Neolithic.27 This lack of identified cultivated 
soils in the main part of the Neolithic, however, makes a clear and interesting contrast to the 
results of studies from the Bronze Age and the Iron Age. This supports the widespread idea 
that the earliest farming in Scandinavia in general was based on a slash-and-burn process and 
had an extensive, peripatetic character.28 By moving the fields after a few years, it was possible 
to overcome the problem of soil exhaustion without systematically manuring the fields, which 
generally is needed in the acidic Scandinavian soil.29 It can be concluded that fully integrated 
mixed farming was not practised in this initial stage, even though both livestock and arable 
farming were parts of the economy. 

V

A relatively large number of dates fall into the period c.2000–1000 BC (3500–2850 uncal BP, 
n=43) in eastern Norway (Figures 2 and 5). In this period, the sites without clearance cairns are 
significantly overrepresented (Figure 7), which shows much more clearly than in earlier studies 
that stone-free, sandy ground was preferred as cultivated cropland. Out of the 25 sites without 
clearance cairns dated before 1000 BC, 19 are in the counties around the Oslo Fjord (Østfold, 
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f ig u r e  6.   
Left: Ard marks are well known in eastern Norway, both from the Early Bronze Age and from later periods. 

They are most commonly found under later burial mounds, as here from Østfold, Norway, or preserved 
underneath present-day ploughzone layers.

Photo: Kristin Orvik, Museum of Cultural History. 

Right: Clearance cairns are one of the most common types of cultural heritage in eastern Norway.  
The cairns are often 3 to 9 m in diameter and consist of stones that measure 0.1 to 0.5 m. 

Photo: author.

f ig u r e  7.  Results from 407 summed radiocarbon dates (SPD) from 109 sites with clearance cairns (marked 
with a black line) fitted with a model of expected distribution based on 167 C14 dates from 89 sites without 

clearance cairns. The dark grey area marks the expected distribution of dates from clearance cairn fields with 
68.3 per cent probability, while the light grey area marks the same distribution with a 95.5 per cent probability. 
The model is based on 1000 simulations. The significant positive deviation is marked with a dark grey vertical 

column and negative deviations with light grey, vertical columns. 

Illustration: Per Persson, edited by Axel Mjærum.
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Vestfold and Akershus), but there are also such sites in the valleys inland.30 The excavations 
provide little information about the size of the fields. However, at five sites from the period, 
marks of cross-arding have been identified, all of them along the Skagerak coast.31 

By applying different archaeo-metrical methods the question of manuring has been addressed. 
There are indications of clearance by fire and trampling by cattle. In clear contrast to later 
periods, however, conclusive evidence for deliberate addition of organic matter to improve the 
soil in the early Bronze Age is so far lacking. Archaeologists have commonly found fragments 
of cereals and flint sickles at these sites. Spelt wheat (Triticum spelta), emmer wheat (Triticum 
dicoccum) and naked barley (Hordeum vulgare var. nudum) are among the most common 
grains from Late Neolithic and Early Bronze Age contexts in Norway, as in other parts of 
Scandinavia.32

It has recently been argued that there was large-scale congruent land use management in 
the coastal areas in north-western Atlantic Europe in the Bronze Age, from southern England 
to Belgium, the Netherlands and western part of Denmark.33 The low-lying sandy and silty, 
stone-free areas which appear in this region were preferred as farmland. Here extensive 
clearance of stones was not needed and ards could easily be used.34 At Bjerre in Jutland, 
Denmark, remains of such farming have been studied in detail. Semi-oval fields have been 
identified, as well as traces of extensive livestock farming. The evidence for manuring is not 
conclusive, however, but there is a trend towards a more permanent cultivation system during 
the course of the Bronze Age. 

The Bronze Age crop cultivation in Scandinavia and along the North Sea was also in general 
combined with livestock farming, and it is likely that livestock in some areas were moved 
seasonally from the coast to pastures inland.35 Based on sources such as pollen analysis, the 
location of the sites and the distribution of artefacts in the landscape, several researchers have 
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also argued for an extensive breeding of livestock in the eastern Norwegian Bronze Age.36 
Seasonal movement of animals could very well have been a part of the region’s farming systems 
in the Early Bronze Age, as multiple forms of transhumance have been practised in eastern 
Norway in recent times.37

In general terms, the archaeological record in eastern Norway points towards a farming 
practice that fits well into the farming system practised along other parts of the North Sea 
littoral. Permanent fields were established in stone-free areas, and animal husbandry played 
a key role in the society. However, the evidence of a systematic integration between animal 
husbandry and crop cultivation is not as conclusive as in later periods.

VI

In the forests of eastern Norway and central Sweden thousands of fields with clearance cairns 
are preserved. Many of these areas are linked to early Iron Age farming, and it has been argued 
that each farm had 10,000–30,000 m2 of arable land.38 Compilations of radiocarbon analyses 
from clearance cairn fields in eastern Norway and central Sweden prove a near total lack of 
radiocarbon dates from clearance cairn fields before 1800 BC. There is a small increase in the 
number of cairn fields dated from 1800 and 800 BC, especially in Sweden (Figure 2). Some of 
these early dates are however related to the inherent age of the charcoal and the fact that some 
of the dates must be regarded as terminus post quem dates of the clearance fields (see section III 
for a discussion of this source-critical problem). In the sum plots for both central Sweden and 
eastern Norway there is an increase of dates from c.800 BC, and a further increase in eastern 
Norway from c.500 BC. From then on, the number of dates stays at a high level until recent 
times. A further processing of the data (Figure 7) also proves that removing the stones from the 
fields was not a significant part of farming practice until after c.1000 BC. A more precise time for 
the introduction of this form of agriculture is difficult to set due to the inherent age of some of 
the charcoal and the major plateau in the calibration curve between approximately 800–400 BC, 
problems that may be solved by more detailed studies of the chronologies of sites in the future.39
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This conclusion indicates a significant change in the farming technology in the last part of 
the Bronze Age. Radiocarbon dates from Sweden also suggest a period of farming expansion 
at the beginning of the first century AD.40 Such an expansion is however not as evident in the 
record from eastern Norway (Figure 2). 

Which form of agriculture these cairn fields actually represent has been a key question, and 
researchers have especially discussed whether this farmland was fertilized.41 Recent years’ 
large-scale excavations, with incorporation of micro-morphology and other archaeo-metric 
data, clearly indicate a variance in the use of these fields, but some of them were heavily 
manured.42 The farmers’ large investment in clearing stones measuring some 10–50 cm in 
diameter at the sites was also of major importance, since this large effort made tilling possible. 
The flexible ard, which lacked a mouldboard, could then move smaller stones and manoeuvre 
around larger stones and cairns.43

The use of manuring in crop cultivation is known from the well-preserved field system 
at Hørdalsåsen in Vestfold, a hill that today is located in forest terrain. A large part of this 
approximately 44,000 m2 hillock was transformed to arable land c.400 BC, resulting in more 
than 100 clearance cairns and construction of stone walls (Figure 8).44 Excavated evidence and 
archaeometrical analysis point towards varied use of the area as farmland until c. AD 400. 
The western part was cleared almost free of stones with a diameter of 0.1–0.5 m and the 
layer of plaggan-like cultivation soil was up to 0.4 m thick (see Figures 3 and 6). The eastern 
part was defined by lynchets, stone alignments and cultivation layers that formed a complex 
system of irregular plots (250–400 m2). The farmers likely practised a multi-course rotation 
in this eastern area, with periods of crop cultivation, fallow and grazing. A cattle track with 
dung-rich deposits that led from the settlement area formed a key element during the whole 
period of use.45 The vicinity of Hørdalsåsen consisted of a varied landscape of forested, hilly 
terrain and less well-drained and stone-free ground. Excavations indicate that parts of the 
surrounding area were managed by fire, partly cleared free of stones and that also more or 
less stone-free areas were used for crop farming. The Iron Age farmers also used these areas to 
obtain sufficient grass, hay and leaf-fodder for the animals as winter fodder, a necessity when 
animals were kept indoors or in pens part of the year.46 Parts of similar systems of farming 
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f ig u r e  8.  An area of 44,000 m2 was cleared for cultivation c.400 BC at Hørdalsåsen in eastern Norway. The 
farming land consisted of a large, heavily manured field in the west and smaller, more extensively used field 

plots (250–400 m2) in the east. 

Map: based on A. Mjærum, ‘Åkre og beitemarker i Fevanggrenda – nytt om jernalderlandbruket i Vestfold [Fields 
and meadows at Fevang: The agricultural landscape of Early Iron Age Vestfold]’, Viking (2012), Figure 2.
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have been found in recent years at multiple sites in Norway and Sweden.47 The results link 
the clearance fields to a dynamic system of intensively used, well-manured land, combined 
with more extensive landscape utilization. 

Hulled barley (Hordeum vulgare var. vulgare) becomes significantly more common in the 
material from eastern Norway in the Early Iron Age, and it is likely that this cereal was grown 
together with wheat (Triticum) at Hørdalsåsen.48 Hulled barley responds well to fertilizing, and 
it has been argued that the increased importance of this species was linked to more extensive 
manuring.49 This argument has partly been confirmed by isotope analyses which suggests a 
more intensive and systematic manuring practice in Scandinavia.50 A wide range of grains and 
weeds are known, however, which indicates that loamy as well as sandy soils were cultivated, 
a practice that probably required an intensified use of manure.51

The increased number of dated sites without clearance cairns, some of them with traces of 
cross-arding, support this interpretation of the cultivation of different types of soils (Figures 
2 and 7). The local and regional expansion into new areas of arable land was thus not a 
replacement, but a supplement to the land that was already in use for cultivation. This was a 
system that could easily be adapted to new landscapes in the region. The result was a large 
variation of systems where livestock breeding and arable cultivation were integrated in the 
Early Iron Age, as has been the case until recently.52

VII

In the Early Bronze Age, crop cultivation primarily took place on stone-free, sandy and silty 
ground in eastern Norway. Arable farming was combined with animal husbandry, and both 
stray finds and pollen data suggest that many areas of the eastern Norwegian landscape were 
used as pastures as well as for more extensive forms of cultivation.53 Most likely, some of the 
fields in the region were intentionally manured, but the use of fertilizers is not as compre-
hensive as in later periods.

The Early Iron Age was a period of expansion of farming land into stone-rich moraines 
with sandy ground in eastern Norway. These clearance fields were only one component of the 
farming systems, as large parts of the varied eastern Norwegian landscapes were exploited 
in a fully integrated, more intensive mixed farming economy. Based on the analyses of 
the radiocarbon data, this transformation happened during the last part of the Bronze 
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Age (1000–500 BC, Figure 7). Taking into consideration that the datasets in Sweden and 
Norway partly are based on terminus post quem dates, and then the problems of calibrating 
radiocarbon dates in the last part of the Bronze Age (see section III), there is, however, a 
lack of unambiguous dates that support a full-scale introduction as early as 1000 BC. The 
dates presented in Figure 7 can therefore be understood as the result of a somewhat slower 
transformation process until the clearance fields consisted of a significant and stable part of 
the farming systems from c.500 BC (see Figure 7).

The farming economy in the Early Bronze Age and the Early Iron Age must then be 
considered as two clearly different agricultural systems, where the fields were manured more 
systematically and on a large scale in the latter of these two periods. This points forward to the 
historically known farming traditions in northern Europe, and I argue that the Early Iron Age 
economy should be regarded as a precursor to a historically known mixed farming economy. 

When Myrdal originally formulated his idea of the emergence of a new agricultural 
complex in the first millennium BC, he linked this change to some major technological 
developments that he thought were crucial in a full-scale mixed farming economy. He argued 
especially for the importance of indoor stalling of animals to gain control of their manure.54 
In later publications, others have discussed and nuanced Myrdal’s arguments.55 Animal waste 
can be collected without indoor stalling, such as by using pens or by keeping animals in the 
fields for parts of the year. House-byres may also have been introduced for multiple other 
reasons. For instance, indoor stalling can make it easier to look after the animals and to 
milk them, and it protects the livestock from theft and predators. Animals exposed to cold 
weather also need more food to keep themselves warm. Fodder could thereby be saved by 
keeping animals indoors in the coldest part of the year. The ideological and social reasons 
for stalling animals should also be emphasized, since stalling is an effective way to display 
one’s wealth in the form of livestock. It has consequently been argued that the introduction 
of indoor stalling marks a shift from a collective to an individually focused ownership, in the 
same way as ploughing and manuring were investments that strengthened the bond between 
the farmer and his land.56 This moving of animals indoors for part of the year thereby had 
multiple implications beside the getting better control of the animal manure. 

It is clear that longhouses with integrated barns were introduced at different times across 
northern Europe during the Bronze Age (c.1700–500 BC). The spread of this technology is 
complex and has been difficult to follow in detail.57 An alternative approach is therefore 
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to look at the number of three-aisled longhouses in the region, a house type that appeared 
c.1300 BC in eastern Norway and which commonly had an integrated part for the animals.58 
There is a significant increase in the number of excavated remains of longhouses during the 
last part of the Bronze Age in eastern Norway, and a further growth in the Pre-Roman Iron 
Age (500–1 BC, Figure 9). This fluctuation is covariant with the expansion of arable land and 
the mixed farming economy. 

Another part of Myrdal’s original argument is that the emergence of mixed farming 
was closely linked to the introduction of iron technology. Iron made it possible to produce 
long-edged, sharp blades for sickles and scythes that could be used to secure hay and foliage 
for the winter. In an attempt to date the introduction of iron farming implements in Sweden 

f ig u r e  9.  The developments in cultivation, longhouses and iron production. Dated clearance cairn field in 
eastern Norway (409 C14 dates, black line). The columns mark the number of houses per year from excavated 
sites in eastern Norway . The dataset include mainly sites with three-aisled longhouses (n=328, the two-aisled 

longhouses from the Late Neolithic and Early Bronze Age (n=6 sites) are excluded from the dataset). The black 
line is a part of a graph representing 1902 C14 dates from pre-industrial iron production sites in southern 

Norway (including eastern and western Norway). (Kjetil Loftsgarden has produced the graph concerning iron, 
using the summed probability distributions function in Rcarbon.) 

Illustration: author.
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and Norway, researchers have been faced with a problem because relatively few artefacts are 
preserved from the first millennium BC in the region in general, combined with shortcomings 
in radiocarbon techniques (see section VI). It has also been stressed that a large proportion 
of early iron tools, as well as most bronze sickles, never ended up in the earth, because the 
valuable metal would have been recycled.59 Agricultural implements appear nevertheless in the 
archaeological record from approximately 200 BC.60

The numerous iron production sites in the region offer an opportunity to approach this 
question from another angle (Figure 9). Dates from these sites indicate that iron was processed 
in relatively large quantities from c.500 BC, which also made it possible to make iron tools 
for agricultural use. The dates from the iron production sites show that agricultural iron 
implements therefore cannot have been directly linked to the initial phase of the transfor-
mation of the farming economy. The importance of iron for intensive farming should not be 
exaggerated, however.61 Farmers had already been using wooden ards for approximately 1000 
years in the region (see section IV) and other tools made of wood, bone, stone and bronze were 
available. Nevertheless, the new system certainly created a need for long-edged implements. 
The co-variance between the number of iron production sites and the agricultural expansion 
from c.500 BC during the Iron Age therefore supports the idea that a further spread of a mixed 
farming economy was made possible in part by technological developments.62 It is consequently 
difficult to find a direct link between a mixed farming economy and the introduction of iron, 
as Myrdal originally claimed.

VIII

Instead of attempting to link the introduction of mixed farming to a specific technological 
innovation, I find it fruitful to emphasize another part of Myrdal’s original argument. 
He argues that those large-scale transformations in farming technology commonly relate 
intimately to other social or structural changes.63 In the course of the seventh century BC, 
the contact networks in Europe were shifting and the exchange system of bronze was starting 
to collapse. Multiple social, cultural and economic changes in the Scandinavian societies 
followed. The transformation is commonly seen as the period when the chieftain societies 
of the Bronze Age with long-distance contacts were replaced by the family-based farming 
societies of Early Iron Age Scandinavia.64 
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In this new system, the longhouses with integrated barns became the focal point of the 
farmstead, where each farm had a defined area of land at its disposal.65 In the emerging system 
of family-based production, it was expedient for individual farmers to make larger investments 
in the cropland and thereby introduce the new way of farming.66 The Bronze Age was also 
a period with a large growth in population in eastern Norway, which probably resulted in a 
shortage of land and soil degradation.67 The moraines in eastern Norway were, however, well 
suited for crop farming, as long as sufficient resources were invested in clearance and fertil-
ization. Social and cultural factors made it possible to introduce technology that was already 
partly known in the North Sea area, such as farming on systematically manured field plots, and 
indoor stalling of livestock (see sections V and VII).68 The outcome of these processes was that 
a closer integration between the single household, livestock breeding, and cultivation of arable 
land was adapted to the environment of eastern Norway. Simultaneous processes took place in 
neighbouring regions, and consequently different types of extensively and more intensively used 
permanent field systems became widespread across northwest Europe in the lattermost part of 
the Bronze Age.69

Based on analyses and interpretations of C14 data from eastern Norway, I therefore conclude 
that the introduction of a mixed farming economy was a process that started c.1000 BC and 
ended in a final breakthrough c.500 BC. The start of the practice of using stone-rich moraine 
as arable land is the most visible trace of this new way of farming. This agronomic system was 
however only a part of a dynamic farming system where much of the varied landscape was 
utilized as pastures and to obtain grass, and leaf fodder for the animals.

The shift to a closer integration between livestock breeding and cultivation was also a part 
of the emergence of the Iron Age farming societies. The growth in farming coincided with an 
increase in the number of settlements and a larger production of iron (see Figure 9). During 
the latter part of the Bronze Age, we thus see the breakthrough of a way of farming that has 
dominated eastern Norway and other parts of northern Europe until recently.70


