
COMPLEXITY AND 
DYNAMICS 



This is a free offprint – as with all our publications 
the entire book is freely accessible on our website, 
and is available in print or as PDF e-book.

www.sidestone.com



Settlement and landscape from the Bronze  
Age to the Renaissance in the Nordic  

Countries (1700 BC–AD 1600)

COMPLEXITY AND 
DYNAMICS 

MARIE ØDEGAARD AND INGRID YSTGAARD (EDS)



© 2023 Individual authors

Published by Sidestone Press, Leiden 
www.sidestone.com

Imprint: Sidestone Press Academics
This book has been peer-reviewed. For more information see www.sidestone.com

Lay-out & cover design: Sidestone Press
Photograph cover: Annette Græsli Øvrelid, Museum of Archaeology, University of 
Stavanger. Back cover: Magne Samdal, Museum of Cultural History, University of Oslo

ISBN 978-94-6427-042-6 (softcover)
ISBN 978-94-6427-043-3 (hardcover)
ISBN 978-94-6427-044-0 (PDF e-book)



Contents

Foreword� 7

List of contributors� 9

Settlement organization in Iron Age Scandinavia and beyond:� 11 
Traditions, terminologies, regionalities and methodologies�

Marie Ødegaard and Ingrid Ystgaard

Early Iron Age village formation in Jutland, Denmark� 29
Niels Haue

Settlement structure and landscape use in Southwest Norway� 41  
in the last millennium BC�

Trond Meling

Madla Sør in Rogaland, Southwest Norway – a settlement with� 53  
long continuity?�

Satu H. Lindell

Maintaining boundaries: Early Iron Age settlement dynamics� 69  
and spatial organisation at Dilling in Southeast Norway�

Marie Ødegaard, Lars Erik Gjerpe and Linnea Syversætre Johannessen

“The 207 BC Dust Veil Event” and the advent of iron reaping tools� 85  
in Scandinavia�

Lars Erik Gjerpe

Uncovering population dynamics in Southeast Norway from� 99  
1300 BC to AD 800 using summed radiocarbon probability  
distributions�

Kjetil Loftsgarden and Steinar Solheim

Plant remains as sources to cultural history in Southeast Norway� 113
Karoline Kjesrud, Luka Natassja Olsen, Irene Teixidor-Toneu,  
Jade J. Sandstedt, Anneleen Kool and Linda Christiansen

Social dynamics at the Augland ceramic workshop: The� 129  
introduction of soapstone in paste recipes from the Roman  
Iron Age and early Migration Period in southernmost Norway�

Christian Løchsen Rødsrud and Per Ditlef Fredriksen



Activities and community organization in Roman Iron Age Vik,� 143  
Ørland, Central Norway�

Ingrid Ystgaard

Old Uppsala, Eastern Sweden: Framing an Iron Age tributary society� 157
Per Frölund

Burial – settlement relations at Forsandmoen, Southwest Norway� 171
Barbro I. Dahl

The elite settlement at Ströja, Eastern Sweden, AD 450–1000� 187
Björn Hjulström and Marta Lindeberg

Development of the medieval villages in Southern Finland� 201
Tuuli Heinonen

Anebjerg - A rural farm from the 17th century: Considerations� 211  
on Renaissance building traditions in Denmark and what can be 
expected beyond the Middle Ages�

Louise Søndergaard



85
In Complexity and dynamics. Settlement and landscape from the Bronze Age to the Renaissance in the Nordic 
Countries (1700 BC–AD 1600), M. Ødegaard and I. Ystgaard (eds.), pp. 85-98. Sidestone Press, Leiden.

“The 207 BC Dust Veil Event” and 
the advent of iron reaping tools in 

Scandinavia
Lars Erik Gjerpe

Abstract
Sickles and other reaping tools made of iron were taken into use as late as  200 BC in 
central Scandinavia, even though iron was known several hundred years earlier. This 
delay inspires two related questions: why did Scandinavians not take advantage of 
iron earlier; and why did they start around 200 BC? According to earlier research, this 
late utilization of iron was due to hostility to new technology. This paper suggests that 
the acceptance of new technology coincides with a year without a summer, caused by 
a volcanic eruption or other climatic disturbances in 207 BC. I argue that the bad year 
caused a scared population to open their minds to new technological solutions. The 
settlement at Dilling, where excavation results have proved so interesting, was located on 
the stone-free marine plains where the new iron tool was more effective than on the stony 
moraine, and the larger amount of fodder each person could harvest made it feasible and 
possibly desirable to keep cattle close to the settlement, thereby decreasing the use of 
forests and outfields for grazing. More cattle and possibly a new way to treat the dung 
made manuring better and the span between fallow periods longer, thereby making it 
possible or desirable to stay longer at a settlement and to build houses that lasted longer.

Keywords: Pre-Roman Iron Age, technology, climate, agriculture, luddites

Introduction
The acceptance of iron reaping tools in Scandinavia as late as c. 200 BC has been 
highlighted as an example of delayed introduction of a new technology, possibly a result 
of successful resistance (Sørensen  1989a; Penack  1993). Iron ornaments, buckles and 
repairs demonstrate the use of iron in central Scandinavia from c. 500 BC onwards at 
the latest, possibly as early as c. 800 BC (Levinsen 1983; Sørensen 1989b; Pedersen and 
Widgren 1998:264). Judged by the amount reaped per unit work invested, iron sickles are 
far superior to their counterparts in flint, stone or non-ferrous metals. Advanced steel 
technology is no requirement, for scythes may be made of soft iron (Stigum 1938), while 
iron extraction sites dated to c. 500–300 BC demonstrate both the presence of the necessary 
know-how and access to large quantities of the metal (Larsen  2013:60; Simonsen and 
Bukkemoen 2015).

In spite of this, Scandinavians did not make iron reaping tools before c. 200 BC 
(Penack 1993; Myhre 2002:110; Gustafson 2016), demonstrating that technology is a cultural 
phenomenon embedded in society (Dobres 2000). The acceptance of new technology is not 
merely a result of individual cost-benefit-analyses, it is as much about ideology and social 
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organization (Leeuw 1989; Layton 2000; Juma 2016). This 
delayed use of iron as a raw material for reaping tools leads 
to at least two related questions: why did Scandinavians 
not take advantage of iron earlier; and why did they 
start around  200 BC? During the ongoing study of the 
newly discovered settlement at Dilling, Østfold, in eastern 
Norway, we noticed evidence of intensified activity that 
could be dated to c. 200 BC, roughly at the time when iron 
sickles were taken into use. In my quest for an explanation 
for the two possibly concurrent and related incidents, 
I discovered a third contemporaneous happening, a 
dramatic change in temperature. Thinking with two sets 
of data, the Pre-Roman Iron Age settlements at Dilling and 
the climate and weather, both set in the general frame of 
the Pre-Roman Iron Age (500–1 BC) of eastern Norway, 
I will here explore the introduction of iron sickles. As 
demonstrated by Marie Louise Stig Sørensen (1989a), the 
highly conservative members of Early Pre-Roman society 
did not easily accept new influences, and my hypothesis 
is that they were scared straight1  in c. 200 BC due to a 
climatic event.

Background
In the course of the last 15–20 years the concept of weather 
and climate causing change has once again gained 
acceptance (Moreland  2018; Gundersen  2019), notably 
through the Fimbulwinter theory or the “Dust Veil Event” 
of AD  536 (Gräslund  2007; Gräslund and Price  2012). 
Most scholars seem to agree that volcanic eruptions and 
subsequent dust veils caused years without summers, and 
with falling temperatures, resulting in crop failure and 
subsequent famine. The most dramatic events may have 
been in AD 536–541, but the average summer temperature 
in the period c. 536–650 was most likely the lowest in the 
preceding 2000 years, probably causing several bad years 
and low yield in the Northern Hemisphere. This period, 
labelled the Late Antique Little Ice Age by some, coincides 
with societal change reflected in material culture as well 
as written sources (Wiker 2001; Gräslund and Price 2012). 
This coincidence has caused archaeologists and historians 
alike to regard the temperature as a prime mover or agent 
causing change (e.g., Eisenberg et al. 2019), although some 
have pointed out the problems related to establishing 
whether cause-and-effect relationships can be deduced 
from coincidences in time, and the challenges of precisely 
relating dates of natural and cultural phenomena 
(Moreland  2018; Gundersen  2019). Others have pointed 
out that some of the changes are more likely to have been 
long-term changes originating in societal upheavals in the 
fifth century and that some even occurred prior to the 
event (Amundsen and Fredriksen  2014; Fredriksen et al. 
2014; Ystgaard 2014; Gjerpe 2017; Røstad 2021).

Terms such as “catastrophe” and “disaster” are 
appropriate with regard to the aftermath of  536, and it 

seems beyond doubt that many died of starvation. Stories 
of catastrophes may become part of myths and legends 
(Cashman and Cronin  2008), as with the well-known 
myth of the Fimbulwinter (Gräslund 2007), and may also 
cause rituals to change (Axboe 1999). Catastrophes might 
also change the mentality and open for the introduction 
of new technology in an otherwise conservative society 
(Torrence  2016). For example, Birgit Arrhenius (2013) 
has demonstrated how rituals at Helgö moved indoors 
and burial grounds were re-located post-536. Daniel 
Löwenborg (2012) has revealed how a “kleptocracy” used 
the shock and chaos of these years to gain control over the 
valuable farmland in the Mälaren valley. Thus, the event 
not only caused demographic disaster, it also triggered 
cultural change.

I do not argue in favour of environmental determinism 
or mono-causality, for I acknowledge that an intricate 
socio-ecological system shapes societal response to 
environmental change or shock and that weather is 
a material condition embedded in social and cultural 
formation (Butzer and Endfield 2012; Pillatt 2012; Manning 
et al. 2017; Ljungqvist et al. 2018). To me, the lesson learned 
from the  536  debate is that “bad weather” could trigger 
mental and ideological change. The aim of this paper is 
to explore if similar natural events made iron reaping 
tools acceptable around 200 BC, while still acknowledging 
the underlying economic and political forces. Through 
Gräslund’s work, the low temperature period  536–541  is 
now widely accepted as the historical background of the 
Fimbulwinter and I will investigate if this insight might be 
of relevance for the understanding of the earlier event. In 
fact, the myth was actually pinned down to the Pre-Roman 
Iron Age. Rutger Sernander (1910) suggested that the 
strictly limited archaeological evidence of the Pre-Roman 
Iron Age was due to a severe temperature fall causing 
population decline, and claimed this was the origin of 
the Fimbulwinter myth. His interpretation has gained 
little support from archaeologists (Wangen  2009:47; 
Dæhlen  2011; Gundersen  2019). Still, with the agency 
of weather and climate now acknowledged, it is worth 
exploring the basic idea again: did extreme weather cause 
a conservative mentality to change around 200 BC?

A framework for my discussion is resilience – the ability 
to survive and cope with a disaster (Cutter et al. 2008:600). 
The term is given a variety of meanings and is righty 
criticized for being vague, but is still a part of the discourse 
on disaster relief (Barrios 2016:29). It is a measure of how 
societies handle stress and crisis, and provides a way to 
understand why stable societies change, and the role of 
change (Redman  2005:72). Different societies may react 
in diverse ways to an accident. A society considering a 
flood the act of angry or vindictive gods reacts in another 
way than a society regarding it as the result of badly kept 
floodgates (Ebert 2018). The former society might placate 
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the gods, while the latter might build better floodgates. 
Disasters are assessed according to how they influence 
human life, health, property, economic activity and other 
matters we care about, and are therefore social phenomena, 
as the example of the badly kept floodgates demonstrates 
(Shimoyama  2002:20; Dominey-Howes  2018:7). All kinds 
of societies are a mix of stabilizing forces in support of 
production and memory, while destabilizing forces are 
important for flexibility and innovation. Change might be a 
result of a sudden release of an accumulated stimulus, and 
flexible or resilient societies might handle the burst dam 
quite well. Not all seemingly dramatic climatic changes 
result in disasters. On the contrary, studies suggest that 
climatic change results in disaster only if political, social or 
economic circumstances allow it (Butzer 2012; Ljungqvist 
et al. 2018). A resilient society handles a potential disaster 
by changing and adapting to new conditions or by simply 
absorbing the shock (Birkmann et al. 2010). Disasters such 
as the Black Death and the 536 Dust Veil Event killed a lot 
of people, but also led to ideological change and mistrust 
of leaders (Herlihy and Cohn  1997; Arrhenius  2013). I 
will explore if a hitherto little acknowledged bad year 
in 207 BC may have been another catalyst for change by 
opening people’s minds to new ideas and to the acceptance 
of new technology (Sørensen 1989a).

Temperature and precipitation in Pre-
Roman Iron Age in eastern Norway
First, I will introduce the climate of the Pre-Roman Iron 
Age in eastern Norway. Due to local variations and to 
methodical and source critical considerations it is hard 
to be detailed. However, Rolf Sørensen et al. (2015) have 
adapted a summer temperature curve from Setesdal, 
southern Norway, to Ås, in the county of Akershus in 
eastern Norway, c. 30  kilometres from Dilling (fig. 1). 
In all likelihood, the climatic condition for cereal 
farming gradually worsened from c. 300 BC onwards, 
with colder and wetter summers, and with a severe 
temperature fall around  200 BC (Sørensen et al. 2015). 
As the conditions for cereal production in Scandinavia 
are marginal, even small changes for the worse could 
make a bad year (Stamnes  2016). The temperature fall 
around 200 BC is actually larger than the better explored 
fall around AD  536, widely acknowledged as disastrous. 
Similarly, a temperature curve from Gudbrandsdalen, in 
Oppland county, illustrates a dramatic temperature fall 
around  200 BC, showing lower summer temperatures in 
the two last centuries BC than in the 6th century AD (Nesje 
et al. 2016). Other studies suggest the temperature fall 
around 200 BC compares to the Late Antique Little Ice Age 
in other ways too. The Irish summer of 207 BC was so cold 
that the growth rings of oak trees evidence frost damage 
as severe as after 536 AD (Baillie 1992, 1995:fig. 5.2, 2007). 
German oak growth rings demonstrate a cold period 

from  208  to  204 BC, while Californian growth rings 
evidence frost damage in 206 BC (Baillie 2000:64–65).

The written evidence of the  207 BC cold period is of 
course even more scarce than that of AD 536. Still, they tell 
similar stories. Italian observations tell of a halo around 
the sun  – when visible, the sun was red and there was 
abnormal daylight (Forsyth  1990). In northern China no 
stars could be seen in three months, and bad years resulted 
in starvation (Stothers  2002; Baillie  2007). This matches 
the descriptions of the AD  536  disaster and is consistent 
with the optical characteristics of volcanic eruptions 
(Robock  2000). I would therefore suggest that the bad 
year  207 BC was due to an eruption from an unknown 
volcano or possibly a comet impact (e.g., Baillie  2007; 
Manning et al. 2017). Richard Warner (1990:32), somewhat 
controversially, suggested that mythical notes in the 
Irish Annals on high cattle mortality actually refer to 
historical incidents in the years 209–199 BC (for critique, 
see Mallory 1993:18), and it has, moreover, been suggested 
that a volcanic eruption in  207 BC sparked rebellions in 
Egypt (Manning et al. 2017). All in all, evidence, albeit 
circumstantial, suggests that the year 207 BC was a bad year 
without a summer, probably caused by a volcano eruption 
(or comet impact, or possibly other climatic disturbances). 
Due to the similarities with the AD 536 event I will label 
the Pre-Roman Iron Age year without a summer the 
“207 BC Dust Veil Event”. The temperature curves from 
Ås and Gudbrandsdalen aim to shed light on temperature 
over a long period, not to illustrate the incidents of 207 BC 
or AD  536  specifically. This may make the dating of the 
temperature fall appear more accurate than it is. Still, they 
illustrate that the Late Antique Little Ice Age is not the 
only Iron Age cold period. Just as in AD 536, a long period 
with lower summer temperatures is aggravated by one 
year “without a summer”. Although the  207 BC event is 
less explored, the low summer temperature in 207 BC was 
probably brought about by an incident in some respects 
comparable to the event in AD 536 (Chambers 1993:252). 
In a period with a cold and wet climate, one summer when 
trees suffered frost damage, and when the harvest failed 
and the sun was less visible than ever before, must have 
been a shock  – regardless of the cause  – and must have 
given rise to hopelessness and desperation.

In addition to the temperature curve, a 14C-dated pollen 
diagram from Ås allows us to single out known disasters 
such as the 536 Dust Veil Event and the Black Death, along 
with the less studied 207 BC event (Sørensen et al. 2015). 
All three were followed by enhanced levels of pollen from 
trees and bushes and a decrease in cereal and herbs related 
to agriculture – fields and pastures seem to be recovered by 
forests. Evidence from pollen diagrams and temperature 
curves thus indicates that the effects of the 207 BC event 
had much in common with the effects of the  536  event 
and the Black Death. Pollen studies from other parts of 
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Figure 1. The position of the main site at Dilling (216874) and location for the pollen diagram from Ås. Illustration: 
Linnea Syversætre Johannessen.
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Scandinavia also indicate similar tendencies: decreased 
pollen from cultivated plants and increased pollen from 
trees, indicating reforestation from c. 200 BC onward 
(Berglund and Tesch 1991; Pedersen and Widgren 1998:30, 
48–49, 178; Myhre 2002:19; Ekman 2004:128). The climatic 
preconditions for cereal-growth probably became less 
favourable from c. 300 BC to c. 1 BC, and hostile in 207 BC. 
Most likely the 207 BC event resulted in a single bad year, as 
opposed to the AD 536 event which caused two or several 
disastrous years and possibly decades with depressed 
temperatures (Baillie 2000:79; Toohey et al. 2016). Still, it 
is highly likely that the cold summer caused the harvest to 
fail and a shortage of leaf, grass and other fodder plants. 
The settlement at Dilling was established sometime in the 
third century BC, and flourished from c. 200 BC to AD 150– 
the period where paleoclimate research suggests 
agriculture declined (fig. 2). There has been little focus on 
the “207 BC Dust Veil Event” in Scandinavian archaeology, 
even if some have suggested that the cold period and the 
subsequent bad years influenced the settlement pattern 
in Denmark or caused Germanic migration eastwards 
(Konstantin-Hansen 2013 with references; Nielsen 2015). It 
is therefore underexplored if or to what extent the 207 BC 
event affected the settlement pattern in Scandinavia. As 
different kinds of society react differently to challenges, I 
will outline some fundamental characteristics of eastern 
Norway at the transition from Early to Late Pre-Roman 
Iron Age, before I go on to the Dilling site.

What kind of society met the “207 BC 
Dust Veil Event”?
Our perception of the Pre-Roman Iron Age has changed 
radically since the early  1900s when Sernander and 
other researchers found poor evidence for settlement 
and peopling. Methodological innovation, e.g., the  14C 
method (dating of cremations with limited grave goods), 
top soil stripping (finds of houses and diverse evidence of 
settlement), and paleoclimate research have all provided a 
larger body of evidence from eastern Norway (Løken 1974; 
Rødsrud  2012; Sørensen et al. 2015; Skogstrand  2016; 
Gjerpe 2017; Solheim and Iversen 2019; Gundersen et al. 
2020; Mjærum 2020). All in all, as a consequence of a new 
look at old evidence, the period is now considered dynamic 
(Bergsvik  2006; Dæhlen  2011). The Pre-Roman Iron Age 
is no longer divided in three (e.g., Becker 1961), but into 
Early (500–200 BC) and Late (200–1 BC), based on burials 
and artefacts (Pilø  1989; Nybruget and Martens  1997; 
Jensen 2005). Cremation with few or no grave goods and 
no (preserved) monuments is the predominant burial 
custom, even though some monuments and richer 
grave goods do occur (Johansen  1955; Nybruget  1978; 
Nybruget and Martens 1997; Rødsrud 2004; Wangen 2009; 
Gustafson  2016:32–45). The graves appear egalitarian 
when compared to the Late Bronze Age and Early Roman 

Period, even though some express prestige. Most graves 
are situated in or close to fields, but rarely on settlement 
sites themselves (Ragnesten 2007; Gjerpe and Østmo 2008; 
Meling  2017). The number of richly furnished graves 
increases around c. 200 BC, and graves with weapons 
are interpreted as evidence of the rise of an independent 
military organization (Martens 2008, 2011).

Mixed farming was well established as the main 
subsistence strategy in Scandinavia by the end of the 
Bronze Age (Pedersen and Widgren  1999; Myhre  2002; 
Jensen 2006), while the three-aisled building with separate 
rooms for humans and animals was the main farmhouse 
from c. 1500 BC until the Viking Age (AD  800–1050). 
Cattle, sheep, goats and horses were the customary farm 
animals, and wheat and barley the conventional cereals, 
supplemented by oat and rye, especially in southern 
Scandinavia. While Early and Middle Bronze Age society 
was hierarchical, and socially and economically stratified 
(Kristiansen 1998), Late Bronze Age and Early Pre-Roman 
Iron Age society was less stratified and more egalitarian, 
prompting Ulf Ragnesten (2007:3) to name it “the 
people’s century”. Understanding pre-disaster political 
strategies is the key to understanding post-disaster 
conflict (Peregrine 2019). According to archaeologists and 
historians alike, egalitarian societies are more resilient 
than polarized or hierarchical societies: “equality in the 
distribution of property and power was a vital component 
in pre-industrial societies’ capacity to deal or recover from 
crisis” (Curtis  2014:270; see also Peregrine  2018). This 
being the case, an accident could cause Pre-Roman Iron 
Age society to innovate or change rather than collapse, 
probably reallocating resources and creating winners 
and losers in the process, sometimes benefiting the 
pre-disaster elite, and in other cases overturning them 
(Izdebski et al. 2018).

Dilling: settlement, sickles, and the 
“207 BC Dust Veil Event”
The material I use to explore the possible change of 
mentality and practice is from one of the largest excavated 
prehistoric settlements in eastern Norway, recently 
discovered at Dilling, Østfold (Ødegaard et al. 2017; 
Gjerpe 2019, in prep.; Ødegaard et al. this volume). There 
was sporadic activity here from the Bronze Age to the 
Viking Age, with continuous settlement from c. 300 BC 
to AD 200, flourishing from c. 200 BC to c. 150 AD (figs. 6.1, 
6.2). Four to six farms within a distance of 800 metres were 
settled at the same time as a cremation burial site was 
used. As in the rest of central and southern Scandinavia, 
mixed farming was the main source of calories. Wheat and 
barley were the main crops at Dilling, and even though 
preservation conditions did not favour bones, it seems 
safe to suggest that cattle, sheep and goats, and possibly 
horses, were the main farm animals. The site lies on the 
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transition between the Ra, the largest terminal moraine 
in Scandinavia, and the marine silt and clay plain. From 
the settlement there was access to both the wetter clay 
plains and the dryer moraine. The settlement at Dilling 
has been thoroughly excavated and well dated. Due to trial 
trenching in a c. 100 metres wide and several kilometres 
long east-west development plan, the settlement has been 
defined in all directions except to the north and southeast. 
Trial trenching also revealed remains of activity in the 
landscape surrounding the settlement, such as cooking 
pits. Dilling is, then, well suited for a study of human 
interaction with topography, soil and climate. It also offers 
a suitable opportunity for studying early use of iron sickles, 
as three Pre-Roman Iron Age sickles were found there.

Lack of evidence for Scandinavian iron reaping tools 
prior to c. 200 BC is of course not evidence of absence  – 
conservation of iron objects on settlement sites is poor and 
their presence in graves or depositions depends on custom. 
As of today, no reaping tools of any material are known 
from the Early Pre-Roman Iron Age of eastern Norway. 
However, other kind of tools were made of flint and 
stone, and I suggest the lack of reaping tools owns much 
to investigation. Pressure-flaked flint arrowheads from 
eastern Norway are dated as late as AD 200 (Mjærum 2012), 
and pressure-flaked tools were used in agricultural 
settings in western Norway through the whole Pre-Roman 
Iron Age (Bergsvik 2006). In southern Scandinavia the use 
of flint and stone tools continued throughout the Iron Age 
(Knarrström 2000, 2006). It is hard to link cutting stone or 
flint tools to Iron Age farms in eastern Norway, probably 
due to source critical problems  – as archaeologists tend 
to interpret small finds of flint in Iron Age farm contexts 
as redistributed from Stone Age settlements. Some 
flints collected from Iron Age house grounds in western 
Norway have been interpreted as chippings, possibly from 
production of fire flint (Petersen 1933; Randers 1981). Flint 
blades have been found in Iron Age contexts such as graves, 
but are mostly interpreted as accidently redistributed or 
as antiquities used as memorabilia to create bonds to the 
past (Gjerpe 2008; Thäte and Hemdorff 2009; Reitan 2016). 
The scarce and little studied material makes it difficult to 

conclude whether people were still making reaping tools 
of flint or stone in the decades leading up to c. 200 BC, but 
circumstantial evidence suggests they might have been, 
and that the lack of iron tools is real and not due to poor 
preservation or depositing customs.

In eastern Norway, few iron sickles date to the 
Pre-Roman Iron Age. The cause of this may be a lack of 
precise typology, few graves dated by  14C, and burial 
custom – however, it probably mirrors a scarcity of iron 
sickles. In this context, the three recently excavated 
cremations with sickles at Dilling are noteworthy. Two 
samples from each are dated (tab. 1). The results point to a 
Late Pre-Roman Iron Age date or possibly the first 50 years 
of the Roman Iron Age. The three sickles from Dilling can 
consequently be counted among the sickles – less than ten 
in all – from the Pre-Roman Iron Age of eastern Norway 
(Nybruget  1978; Gustafson  2016). All in all, evidence 
suggests reaping tools were made of other materials 
before c. 200 BC, and that it was around 200 BC that they 
were replaced by iron tools.

In general, there seems to be continuous settlement at 
Dilling from c. 300 BC, with a village-like structure in the 
period c. 200 BC–AD 150. The buildings are dated with one 
or more  14C-dates of cereals or charcoal from postholes, 
fireplaces or other structures interpreted as a part of the 
building, and in some cases from (horizontal) stratigraphy 
(Gjerpe in prep.). As calibrated 14C dates often cover many 
calendar years, dates from one house may cover several 
hundred years, even though a three-aisled building with 
dug down posts probably stood for less than 200 years or 
even as short a time as a few decades (see also Lindell this 
volume). This makes it hard to define how many buildings 
stood at Dilling in the third century BC. Eighteen buildings 
have dating that spans the third century, while all but 
three of them span well into the second century or later. 
From c. 200 BC to AD  150/200  the settlement flourished, 
with 86 of 98 dated buildings spanning parts of that period. 
Only four buildings are erected on the plain after AD 200, 
all within a small area. Most activity on the other areas 
ended around AD  150/200. The summed probability 
distribution of  14C-dates also supports the assumption of 

Burial nr. Dated material Dated material Laboratory 
number Date BP Standard 

deviation
Calendar 
year 68%

Calendar 
year 95%

5201

Cremated bone Cremated bone Beta 470032 2030 30 88 BC–AD 20 156 BC–AD 53

Charcoal Charcoal Aspen/Populus or 
Willows/Salix LuS 13114 2055 40 152–2 BC 178 BC–AD 47

5582
Cremated bone Cremated bone Beta 470031 2090 30 163–56 BC 195–42 BC

Charcoal Charcoal Birch/Betula LuS 13123 1995 40 41BC–AD 52 106 BC–AD 85

9629
Charcoal Hazel/Corylus Ua 58229 2082 30 159–52 BC 192–5 BC 

Cremated bone Cremated bone (Human) LuS 13923 2050 40 111 BC–AD 2 174 BC–AD 49

Table 1. 14C-dates from cremation graves with sickles at Dilling.
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sporadic settlement on the Dilling plain before  300 BC, 
then continuous activity starting in the third century BC 
and flourishing from  200 BC to AD  150/200 (fig. 2). Thus, 
the activity at Dilling actually peaks at a time when 
temperature curves and pollen diagrams suggest low 
activity in eastern Norway.

This also coincides with another change. From 
c. 200 BC the use of isolated cooking pits in the outfields 
pauses at Dilling and decreases in the rest of eastern 
Norway and in parts of Sweden (Petersson 2006: fig. 107; 
Streiffert  2012:27; Persson and Reitan  2014: fig. 11.17, 
14.7.10; Solheim  2017: fig. 5.2; Viken and Reitan  2019: 
tab. 1.7.3). Lone cooking pits in the outfields are 
interpreted as meeting places for herders to negotiate 
rights to pastures, but may also have offered heat for 
herders spending the night outdoors (Petersson  2006; 
Munkenberg 2015; Meling this volume). The end of this 
practice suggests either that pasture rights were no 
longer negotiable or that pastures were no longer used. 
Pollen diagrams favour the latter interpretation, and 
consolidated evidence suggests the outfield pastures were 
no longer important. Analysis of soil samples suggests 
that dung accumulated at the settlement site of Dilling 
indicates that cattle were held close to the site, not far 
away in the outfields (Macphail et al. in prep.). It therefore 
seems the new technology was roughly contemporaneous 
with economic and societal changes around 200 BC, and 
had a cause-and-effect relationship to them.

Luddites and cultural pessimism in Pre-
Roman Iron Age
Resistance to technological innovation is to be found 
throughout time and in various places. The Luddites 
were an organization of textile workers who, in England 
early in the  19th century, destroyed textile machines, as 
they feared the time spent to learn their trade would go 

to waste (Jones  2006). Today the term refers to anyone 
who opposes technological development, often because 
they fear that new technology will make their skills and 
know-how irrelevant or redundant, and lead to them 
losing their manual jobs (Jones 2006). Cultural pessimists 
on the other hand fear that new technology somehow will 
“turn upon us”, causing social upheaval and society to 
change for the worse for those benefiting from the current 
situation (Spengler 1988).

Lauriston Sharp’s (1952) ethnographic study of the 
introduction of steel axes to, in his words, “stone age 
Australians” might substantiate cultural pessimists’ fear 
of new technology. The Yir Yoront people centred their 
economic, cultural and social life around the stone axe, 
which was a totem, a symbol of masculinity and (older) 
men’s dominance, as well as a good and functional tool to 
cut firewood or conduct other tasks, whether quotidian 
or rare. Only adult men could own stone axes, although 
women, youth and children used them in daily tasks, 
including collecting firewood. They had to ask an older 
man to borrow his axe, an act confirming his rightful 
dominance. Then “a snake” entered the paternalistic 
paradise  – the steel axe. Christian missionaries started 
to give steel axes as gifts to Yir Yoront women, children 
and sometimes men, without being aware of the societal 
consequences. Men now had to ask women or children 
to borrow the more effective steel axes, an act which 
undermined the traditional pattern of male authority 
among the Yir Yoront people and gave the hitherto 
subordinate women and children more independence. 
The steel axe challenged gender roles and the social 
order more broadly, in the end causing the Yir Yoront 
culture to collapse, or at least radically change. As the new 
technology was not compatible with the institutional or 
ideological base, authority was redistributed in new ways 
(Iyigun and Rubin 2017).
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Figure 2. SUM of probability based on 499 14C dates from the Dilling settlement site (Gjerpe in prep.) and the NGRIP ice core δ18O 
record, a proxy for temperature on Greenland (Jouzel et al. 1997). Calibrated by OxCal v4.4.2 (Bronk Ramsey 2009), atmospheric 
data from Reimer et al. (2020). Note the steep rise of the SUM curve c. 200 BC. The “horn” c. 340 BC is probably a result of the gentle 
slope or plateau of the calibration curve, and does not reflect high activity. The 14C dates are from Gjerpe in prep.
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The study demonstrates how resistance to new 
technology such as steel axes or iron sickles might be 
rational for those who might lose social or economic 
control or influence. In the Pre-Roman Iron Age hostility 
to more efficient sickles might have been rational for “the 
last Bronze Age Men” benefiting from male domination 
(cf. Kristiansen 1998, 2004). Luddism by proxy – the fear 
of what other people might do when they get too much 
spare time – the devil finds work for idle hands – is a form 
of cultural pessimism also known in the last centuries BC. 
Hellenistic society regarded slaves as both essential to 
production and as a potential threat (Green  2007:76). To 
keep slaves fully occupied with manual labour was a way 
to pacify them, inflicting a reluctance to accept labour-
saving technology.

Further north, society in eastern Norway seems not to 
change much during the Early Pre-Roman Iron Age, and 
may fairly be described as conservative and reluctant to 
change. A long time passed from the introduction of iron 
to activation of its potential (Levinsen 1983). As Sørensen 
(1989a) has pointed out, the time lag was ideologically 
justified. The Iron Age economy was embedded in other 
values than that of maximizing production (Gjerpe 2017) 
and the Iron Age farmer was not a rational economic 
actor aiming for increased prosperity. New is not always 
better, and technological innovation is not always 
immediately socially important (Sørensen 1989a). It seems 
like iron was not regarded as an alluring metal in the 
Late Bronze Age and Early Pre-Roman Iron Age. Tradition 
and conservatism led to resistance to new materials and 
to a late acceptance of iron as a raw material for tools 
(Sørensen  1989a; Kristiansen  1998:156). This mentality 
changed around 200 BC.

People scared straight and cultural 
pessimists proved right
Against this background we can now return to our 
other main question: why were iron tools accepted 
around 200 BC? The previous paragraph discussed general 
issues relating to delayed acceptance of technical advances 
being caused by mental and ideological conservatism. Now 
we must check out the chronology of developments at the 
Dilling settlement in eastern Norway. The precision of the 
dating, as far as it goes, does seem to suggest a chronology 
that indicates that the acceptance of iron tools followed a 
bad year. I argue there is a causal link. However, I do not 
suggest that the 207 Dust Veil Event forced or caused the 
use of iron reaping tools. I argue that the bad year and the 
subsequent hunger, on top of the stress accumulated over 
decades of worsening conditions for cereal-growing, must 
have caused a resilient society to consider alternative 
ways of thinking and living.

The shock and awe following the  207 BC event 
reminded this conservative society that the world was 

changing, and removed a mental block, making way for 
the acceptance of new ideas and available technology. The 
direct consequence of the new technology in the form of 
iron sickles was higher output per work unit  – a person 
could collect more fodder or cereals. While the Yir Yoront 
used the higher productivity of new technology to sleep 
more (Sharp  1952), the central Scandinavians used it to 
stay closer to home. Iron sickles made it possible to collect 
a larger amount of fodder; consequently, animals could 
be kept closer to the settlements. Pollen analysis implies 
reforestation, and the lack of cooking pits in the outfields 
from around 200 BC and for two centuries or so suggests 
there was no conflict related to grazing in the forest in 
this period.

The iron sickle must have been better suited to 
collecting plants on the stone-free marine clay plains 
free than on the stony moraine. At the same time as the 
animals were kept closer to the settlements, dung was 
treated in a new way, resembling “plaggen soil” (Macphail 
et al. in prep.). Increased quantity and possibly also quality 
of the manure made better manuring possible, resulting 
in higher yields and the possibility to cultivate the same 
field longer before leaving it fallow. The new manure 
management and need for dung made it desirable or 
necessary to keep the animals close to the settlement so 
that dung could be collected.

The direct and economic effect of the use of iron 
sickles was the opportunity to keep more cattle stabled, 
demanding increased access to winter fodder and larger 
buildings from c. 200 BC. In the Early Roman Period the 
combined dwelling and byre houses became smaller, but 
more outhouses may compensate (Ødegaard and Winther 
in prep.). A larger number of stabled cattle, possibly grazing 
close to the settlements and fields, gave better access to 
manure, resulting in higher yield. It is hard to separate the 
direct from the collateral effect of something decided more 
than 2000 years ago. Still, introduction of a new technology 
had unintended effects (Rogers 2003). Manuring and more 
extensive periods of cultivation without fallow made it 
possible or desirable to stay longer at the same place and 
in the same house. For that reason the houses were built 
more solidly or repaired (Bukkemoen 2015; Gjerpe 2017). 
When the activity in the outfields was reduced, it was not 
because of a general downturn, but because labour input 
was re-allocated to the settlement (Herschend 2009:20–25).

One of the collateral consequences might have been 
a change in gendered social and economic status. Geir 
Grønnesby (2019) has suggested that the division of labour 
was gender-based in the Pre-Roman Iron Age: greatly 
simplified, he suggests men raided and herded while 
women cultivated cereals. The new manuring regime and 
new tools must have raised the economic and social status 
of the users, as well as their productivity. If graves are 
dialogues with the gods (Kaliff 2007:84), then much of the 
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conversation must have centred on harvesting, as sickles 
are one of the few types of tools in graves from the Late 
Pre-Roman Iron Age. Sickles might also be a symbol of food 
supply (Pedersen and Widgren 1998:357). At any rate, the 
importance of sickles is demonstrated by their being one 
of only a few categories of tools present in Late Pre-Roman 
Iron Age burials, and the lack of male graves with sickles 
might support Grønnesby’s suggestion.

Conclusion
Inspired by the AD  536  Dust Veil Event discussion and 
historical and anthropological research, I have applied 
resilience theory to investigate the acceptance of the 
iron sickle around 200 BC. Tree-rings and sparse written 
sources indicate a volcanic eruption or other climatic 
disturbance in 207 BC causing one year without a summer, 
by me labelled the “207 BC Dust Veil Event”. I have argued 
that the event scared the Pre-Roman Luddites of eastern 
Norway straight, and made a conservative but resilient 
society accept new technology in the form of the iron 
sickle. I have also demonstrated that the iron sickle, like 
other types of new technology, had both intended and 
collateral consequences. The iron sickle made it possible 
to harvest more cereals and fodder per work unit. The 
larger amount of fodder made it possible to keep more 
farm animals closer to the settlement, thereby increasing 
the amount of dung available for manuring. Better 
manuring made it possible to cultivate the fields longer 
without fallow periods, which again made it possible or 
desirable to stay longer at the same place, and therefore 
made it rational to build more solid houses. The larger 
amount reaped per work unit also increased surplus, 
allowing a more hierarchical society to develop. Sickles 
from the Pre-Roman Iron Age are mostly found in female 
graves, possibly reflecting the female involvement in 
cereal cultivation and fodder collecting, and the new 
technology may have altered the social and economic 
status of the users  – probably for the better. Pollen 
diagrams indicate reforestation in eastern Norway as 
well as the rest of Scandinavia from c. 200 BC. As the 
settlement at Dilling was established around c. 300 BC 
and flourished from  200 BC to c. AD  150, I have argued 
that reallocation of resources from the outfields to the 
infields closer to settlement, rather than population 
decline, caused the reforestation.

Notes
1.	 The term «scared straight» refers to programs designed 

to scare young people into law-abiding citizens by 
exposing them to the consequences of the “wrong” 
choice (e.g., Thompson et al. 2009). I believe the term is 
a satisfactory description of how a disaster may scare 
people into ways that in retrospect may be considered 
the straight way.
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