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Agricultural Resilience during the 6th 

Century Crisis: Exploring Strategies and 
Adaptations Using Plant-Macrofossil Data 
from Hove-Sørbø and Forsandmoen in 
Southwestern Norway

SARA WESTLING , ERIK DANIEL FREDH , PER LAGERÅS

AND KRISTIN ARMSTRONG OMA

Major changes in the archaeological material in Rogaland, southwestern Norway, 
from the mid-6th century AD have been interpreted as a population decline and an 
economic recession connected to the 6th century crisis. This event is known from 
historical and archaeological sources in continental Europe and has recently gained 
much attention in the Scandinavian archaeological debate. Sudden climate change, 
pandemic and collapsed trading networks likely induced new conditions, which 
would have had a major impact on the society in southwestern Norway. This paper 
uses plant-macrofossil data, supplemented by zooarchaeological data, and radio-
carbon dates, from two archaeological sites with different prerequisites and trajec-
tories, to reconstruct agricultural development. Based on this reconstruction, it 
explores agricultural resilience in connection with the 6th century crisis and inves-
tigates the merits of various agricultural strategies and adaptations. The macro-
fossil data reveals a change in crop composition, with a temporary introduction of 
rye at one of the sites, suggesting an adjustment to new circumstances. The studied 
sites display different subsistence strategies based on local conditions, and the data 
suggests complete abandonment of the site that probably depended on trade, while 
the people living at the more self-sufficient site were able to adapt their agriculture 
and survive the crisis.

INTRODUCTION

In the mid-6th century AD, a distinct change in 
material culture and settlement patterns can be 
observed in the archaeological material from 
southwestern Norway. Widespread farm 

abandonment, suggested by decreasing num-
bers of settlements and finds (Petersen 1933, 
1936, Myhre 1972, 1991, p. 15–17, 2002, pp. -
170–173, Vetrhus 2017), coincides with a steep 
decline in specialized ceramic craft and fine 
metalwork (Fredriksen et al. 2014, Rødsrud 
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2016). A similar pattern has been observed in 
other places in Scandinavia, indicating that 
decline and abandonment was a common devel-
opment in this region (Näsman and Lund 1988, 
Göthberg 2007, Herschend 2009, Zachrison 
et al. 2011, Löwenborg 2012, Svedjemo 2014, 
Grønnesby and Heen-Pettersen 2015, Gjerpe 
2017, Solheim and Iversen 2019).

Although many factors could have con-
tributed to the observed changes in the 6th 

century, they coincide with the cold period 
following the dust veil in AD 536, leading 
several researchers to identify the event as 
the mythological Fimbulwinter (Axboe 
1999, Gräslund 2007, Gräslund and Price 
2012, Price and Gräslund 2015, pp. 123– 
127). The ensuing Justinian Plague pandemic 
in southern and central Europe started 
in AD 542 and devastated the European 
population over a period of 200 years 
(Little 2007, Stathakopoulos 2007, Wagner 
et al. 2014, Findlay and Lundahl 2017). 
A potential spread to Scandinavia has been 
discussed as another possible factor behind 
the crisis (Gräslund 1973, Myhre 2002, pp. -
172–173, Pedersen and Widgren 1998, 
p. 311). Recent research on the 6th century 
cooling (Sigl et al. 2015, Büntgen et al. 2016, 
Toohey et al. 2016), as well as on the 
Justinian Plague (Harbeck et al. 2013, 
Wagner et al. 2014), has contributed to 
a renewed interest in this period (Price and 
Gräslund 2015, Stamnes 2016, Gundersen 
2019, Solheim and Iversen 2019).

Resilience and vulnerability are core 
concepts in exploring the underlying pro-
cesses that affected the development of the 
6th century society. A resilient society is 
one that can adapt to change and has 
diversity and flexibility that can be utilized 
as a response to disturbance (Redman and 
Kinzig 2003, Redman 2005, p. 72). Within 
risk and disaster research, root cause ana-
lysis is used to systematically identify the 
vulnerability in a system and to find pre-
ventive measures to counter the effects of 
a calamity (Blaikie et al. 1994, Oliver- 

Smith et al. 2017). For the 6th century 
society in Norway, Gundersen (2019) out-
lines three domains of root causes that are 
crucial for understanding the resilience and 
vulnerability of the society: political 
robustness, economic robustness, and pro-
ductivity robustness. This study concerns 
productivity robustness.

Changing climate and population decrease 
due to starvation or disease would have 
altered the conditions for agriculture in 
southwestern Norway, which may have 
forced the population to adopt new strategies 
for both crop cultivation and animal husban-
dry. We investigate agricultural development 
before, during and after the changes observed 
in the mid-6th century AD by focusing on two 
case studies: Hove-Sørbø and Forsandmoen 
(24 km apart) in southwestern Norway 
(Fig. 1). These sites are particularly apt for 

Fig. 1. Hove-Sørbø is located on fertile farmland 
in the western part of Rogaland, while 
Forsandmoen is situated in the mountainous region 
in the eastern part of the county.
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this study since they both have long settle-
ment histories that span the centuries leading 
up to the crisis, as well as the time of the 
events and their aftermath, and are well docu-
mented by archaeological excavations during 
the last decades (Bjørdal et al., 2022, Løken 
2020).

The archaeobotanical data from these exca-
vations, supplemented with zooarchaeological 
data and a compilation of radiocarbon dates, 
are used to discuss the local agriculture and 
settlement development. Their differing geogra-
phical and environmental settings, settlement 
structure and development provide a basis for 
discussing the resilience of various agricultural 
and broad-spectrum economies. The aims of 
this study are 1) to reconstruct variations in 
settlement intensity and agricultural practices 
from the 5th to the 11th century AD at Hove- 
Sørbø and Forsandmoen, and 2) to analyse the 
resilience of the two sites and explore how dif-
ferent strategies may have been adopted for 
dealing with new climatic and social conditions 
during the 6th century crisis.

SITES

Hove-Sørbø
The archaeological site of Hove-Sørbø is 
located in the southern part of Sandnes 
municipality, Rogaland County (Fig. 1 
and 2). The name Hove suggests that it 
was a cult site, with Hov in Old Norse 
meaning temple or cult building 
(Særheim 2007, pp. 107, 228). The site is 
situated on fertile arable land, between 
a low-lying coastal area to the west and 
hilly areas to the east. The coastal area 
was almost treeless and used for agricul-
ture in the Iron Age (Prøsch-Danielsen 
and Simonsen 2000), and game would 
have been sparse in the area. The sea 
was easily accessible, with Gandsfjord 
around 2 km north of the site. From the 
fjord, the main road leading south passed 
by Hove and gave it a strategic location as 
well as providing good communication 
routes and access to marine resources 
(Reiersen 2017, p. 262). The excavated 

Fig. 2. Overview of the main settlement at Hove-Sørbø and the surrounding landscape during the 
excavation in 2011. The photo is taken towards east.
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area is situated on top of a ridge that 
stretches between the modern farms Hove 
and Sørbø, which are known to be at least 
a couple of hundred years old (Myhre 
1972).

Hove-Sørbø was excavated in 2011–2012 
covering an area of 22,000 m2. The excava-
tion revealed human activity on the site 
starting in the Late Neolithic. In the main 
activity area, there were houses (in this 
paper referring to both dwellings and 
other structures interpreted as buildings) 
from the 13th century BC to the 7th 

century AD, and around 200 metres to 
the south-southwestern, a separate farm 
was inhabited from the 5th to 8th 

century BC. The main settlement area 
expanded in the 1st century BC and 22 
houses were recorded from the 1st–5th 

century AD (Early Iron Age). From 
around AD 300–550, new, larger houses 
were built and a road from the east-south-
est, leading to a sunken courtyard next to 
the largest house, was established. The 
large size of the houses suggests that the 
main settlement was a magnate farm and 
may have been a regional centre, run by 
a local chieftain (Bjørdal 2014, 2016).

A recent study suggests that the largest long-
house at the site, and a connected outbuilding, 
may have been the core of a cluster of cult 
houses (Reiersen 2017, p. 266). The importance 
of the settlement is further demonstrated by 
several large Iron Age grave mounds in the 
area. Prestigious objects recovered from them 
indicate that the area was a centre of religious, 
social and political influence (Bjørdal 2014). 
Among the artefacts are a golden finger ring 
and a serpent-head arm ring, both status sym-
bols indicative of a regional centre. Roman 
import finds, such as a Hemmoor bucket, 
found in one of the grave mounds at the site, 
illustrate that there were established trading 
networks with the continent (Myhre 1972, pp. -
131–132, Reiersen 2011).

From around AD 550, the activity in the 
main area decreased and the large houses 

disappeared, while several houses were built 
in the south-southwestern settlement area. In 
the 9th–11th century (Viking Period), an area 
around 150 metres north-northeast of the 
main area was settled for the first time while 
the south-southwestern area was still active. 
The main settlement area was seemingly aban-
doned in the 8th century, but since the area 
borders the modern farmyard, where no exca-
vations have been carried out, a continuation 
of the settlement cannot be excluded.

Forsandmoen
Forsandmoen is located in the SW part of 
Forsand municipality in Rogaland County, 
where the fjords Høgsfjorden and 
Lysefjorden meet (Fig. 1 and 3). The name 
Forsandmoen means the sandy plain by the 
river mouth, but an older name for the vil-
lage is Landa, simply meaning the land 
(Særheim 2007, pp. 68, 143). The site is situ-
ated on poor agricultural soil, on a flat area 
made up of glaciofluvial deposits. It is sur-
rounded by steep mountains (up to 600 
metres), which could have provided moun-
tain grazing, hunting and other outfield 
resources to the settlement. Between the flat 
area and the mountains to the south, a river 
meanders through a deep valley, running 
towards the fjord, which is about 1.7 km 
west of the site. Today, the landscape has 
been remodelled due to industrial extraction 
of sand and gravel from the glaciofluvial 
deposits. The settlement was first estab-
lished, in the Early Bronze Age, in the north-
eastern part of Forsandmoen, which has the 
most favourable local climate. It is protected 
from the wind by the mountains and receives 
the most sunlight (Løken 2020, Dahl et al. 
2019).

Archaeological excavations were carried 
out mainly during the 1980s, but smaller 
excavations also took place in 2007, 2017 
and 2020. In total, 85,000 m2 have been 
excavated. The results from these excava-
tions show that Forsandmoen was first 
settled in the Early Bronze Age (c. 
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1500 BC) when a few farms were established 
in what would become the main settlement 
area towards the northeast. During the Late 
Bronze Age (1200–500 BC) and Early Iron 
Age (500 BC–550 AD), the settlement area 
expanded towards the west and south. In the 
Early Iron Age, the farms were organized in 
rows, on similarly sized plots, and new 
houses replaced the old ones at the same 
location. The farms probably worked as 
independent units, while a common system 
of cattle paths leading out from the village, 
suggests that the surrounding land was used 
collectively (Dahl 2008, Dahl et al. 2019, 
Løken 2020).

A hardened layer of soil, an iron pan, 
further worsened the soil conditions at 
Forsandmoen. The iron pan probably devel-
oped during the last centuries of settlement 
and could have been caused by deteriorating 
climate and overutilization of the soil, 

resulting in poor conditions for agriculture 
(Løken 2020). However, the outfield areas 
around Forsandmoen are rich, and resources 
such as timber, iron or fur could have been 
traded in exchange for additional food to 
support the population (Løken 1984, 2020, 
2006, 2020, Løken et al. 1992, Dahl 2021).

The settlement at Forsandmoen reached 
its maximum size in the Late Roman Iron 
Age and the Migration Period with 19–20 
farms, estimated as housing at least 200 peo-
ple and with 40–50 hectares of arable land 
and pasture (Løken 1987a, 2020, 2001). 
However, the latest excavation in 2020, dur-
ing which several houses were found in an 
area previously thought to have been used 
for grazing, indicates that the settlement 
might have been even larger (Dahl 2021, 
Dahl et al. 2021). In the 6th and early 7th 

century, the number of farms decreased 
before disappearing completely around AD 

Fig. 3. Overview of Forsandmoen and the surrounding landscape from 2007. The photo is taken towards 
northeast from a near by mountain top by Theo Gil. The water is lake Haukalivatnet.
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700. A few radiocarbon dates indicate 
human activity in the area during the 
Viking Period, but no clear house remains 
have been discovered (Dahl et al. 2019).

MATERIALS AND METHODS

Plant-macrofossils
This study presents plant-macrofossil data 
from features associated with house remains 
at Hove-Sørbø and Forsandmoen, dated 
from AD 400 to 1050. This time span was 
chosen to investigate the agricultural devel-
opment before, during and after the 6th cen-
tury crisis. The results are presented 
chronologically, divided into three archaeo-
logical periods: the Migration Period (AD 
400–550), the Merovingian Period (AD 
550–800) and the Viking Period (AD 800– 
1050). Houses with reliable radiocarbon 
dates from both the 4th and 5th centuries 
were also included in the material from the 
Migration Period, as the houses often had 
a long lifespan and there were no clear dis-
tinctions between periods.

During the excavation at Hove-Sørbø, sam-
ples for macrofossil analysis were collected 
from 12 houses. From archaeological features 
in these houses, such as hearths, postholes and 
pits (Bjørdal et al. forthcoming), a total of 129 
soil samples were collected and analysed. The 
sample volumes varied from 0.3 to 6.7 litres 
(mean 3.9 litres). From all three excavations at 
Forsandmoen, a total of 233 samples from 16 
houses were analysed for this study. The sam-
ples were taken from hearths, postholes, pits 
and ditches/beam slots, and volumes varied 
from 0.2 to 10 litres (mean 5.2 litres) (Løken 
1983, 1984, 1987a, 1987b, 1988, 2020, 1998a, 
1998b, 1999, 2001, 2006, Løken et al. 1992, 
Dahl 2008, Dahl et al. 2019). Part of the 
macrofossil material retrieved in the 1980s 
was analysed in connection with the excava-
tions, and interpretations of these results have 
been published in several papers with a focus 
on Bronze Age agriculture (Bakkevig 1991, 
1992, 1995, 1998). However, except for a few 

houses that were re-analysed for a research 
project (Prøsch-Danielsen and Soltvedt 
2011), no raw data was available, and conse-
quently the material was analysed again for 
this study.

All plant-macrofossil samples were 
floated and the organic material was col-
lected in a 0.5 mm mesh sieve. The floated 
and dried samples from the Forsandmoen 
excavations of the 1980s and 2007 were 
stored in the museum archive and were re- 
examined together with the samples from 
2017, in preparation for this study. The 
samples were analysed using a stereo 
microscope with 7.5x to 112.5x magnifica-
tion. The identification was aided by the 
reference collection at the Museum of 
Archaeology, University of Stavanger, 
and relevant literature (Berggren 1969, 
1981, Korsmo et al. 1981, Anderberg 
1994, Cappers et al. 2006, Jacomet 2006, 
Mossberg and Stenberg 2012).

Charred seeds were the main macrofossil 
component in the samples from both Hove- 
Sørbø and Forsandmoen. Uncharred seeds 
were present but are not included in this 
study due to their uncertain age. They nor-
mally decompose quickly and are therefore 
likely to be recent. Seeds with uncertain 
identification (marked cf. during the analy-
sis) were placed in the Indeterminata cate-
gory. Many of the samples from the 1980s 
did not have a recorded volume, and hence, 
a mean volume (based on samples with 
recorded volumes) for these samples was 
used. The division into ecological groups 
was based on Nordic floras and botanical 
literature (Korsmo et al. 1981, Fremstad 
1997, Lid and Lid 2005, Mossberg and 
Stenberg 2012). This division is somewhat 
arbitrary as plants can be associated with 
several different groups.

Radiocarbon Dating
All available 14C dates from the sites, 130 
samples from Hove-Sørbø and 311 from 
Forsandmoen, were compiled for this study. 
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Mainly charcoal fragments and cereal grains 
were dated (electronic supplementary). The 
radiocarbon dates were calibrated in OxCal 
(Reimer et al. 2013) and subsequently com-
piled using the summed probability function 
(Ramsey 2017). The age for each house was 
estimated by taking the mean of all dates 
(mid-point after 2� calibration) associated 
with that house. These ‘house ages’ were 
used in all further analyses. This method nar-
rows the age range of samples, sometimes 
related to a wide distribution of radiocarbon 
dates, which is a simplification but a necessary 
way to achieve an overview of the data.

Zooarchaeological Material
The faunal remains from Hove-Sørbø and 
Forsandmoen were retrieved from features at 
the settlements, such as pits and postholes. 
The remains are poorly preserved and heavily 
fragmented, which makes them hard to iden-
tify. Faunal remains from settlement sites are 
most often leftovers from meals, where bones 
are remains of either boiled or roasted meat 
(Lyman 1994). This leaves the bones more 
brittle and generally fragmented. In addition, 
taphonomic processes of a mechanical (tram-
pling of the soil, gnawing by dogs) and che-
mical (the acidity of the soil) nature have 
increased the fragmentation of the bones 

(e.g. Lyman 1994). The soil in southwestern 
Norway is generally acidic, which leads to 
poor bone preservation.

The faunal remains at Forsandmoen and 
Hove-Sørbø have been identified to skeletal 
element, species and age/sex, where possible 
(Hufthammer 2004, S. D. Denham 2019, 
pers comm, 8 October, Løken 2020). The 
bones are not radiocarbon dated but are 
contextually dated by their location in 
dated features, such as pits and postholes.

RESULTS

DISTRIBUTION OF RADIOCARBON 
DATES

At Hove-Sørbø, the compilation shows a low 
frequency of radiocarbon dates from c. -
1500 BC to the first century BC, when there 
is a strong increase (Fig. 4). The frequency 
thereafter is high, except for two minor drops 
in the 2nd and 6th centuries AD. The number of 
dates declines in the Viking Period, and dates 
are almost absent from around AD 1000.

At Forsandmoen, the compilation shows 
a moderate and relatively steady frequency 
of radiocarbon dates from around 1500 BC 
until it increases in the first century AD 
(Fig. 4). The number of radiocarbon dates 
thereafter remains high for 400 years before 

Fig. 4. In total, 130 radiocarbon dates from Hove-Sørbø and 311 from Forsandmoen were calibrated in 
OxCal and subsequently compiled using the summed probability function. The red lines mark the dust veil 
event in AD 536.
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a substantial decline at around AD 550 and 
during the following century. There are a few 
dates recorded from the Early Viking Period 
before they are reduced to almost zero.

CEREAL DISTRIBUTION

At Hove-Sørbø, the macrofossil crop compo-
sition is relatively varied over time, although 
barley is most numerous in all periods (Fig. 5, 
Table 1). Barley dominates in the samples 
from AD 400–550, complemented by 12% 
oats and a few grains of rye and wheat. 
In AD 550–800, rye is introduced as a new 
crop, while barley is still most common. 
There are also a few grains of oat. From AD 
800–1050, rye disappears again and is replaced 

by oats as the second most common crop. The 
preservation of the seeds found in the samples 
varies, but in total, 60% of the cereal grain 
could be identified. For most barley grains, it 
was not possible to distinguish between hulled 
or naked variety, but when it was possible to 
make a distinction, the vast majority was 
hulled. During the analysis, no differentiation 
was made between Hordeum distichon and 
Hordeum vulgare. However, Iron Age barley 
from southwestern Norway is generally con-
sidered to be the six-rowed variety, Hordeum 
vulgare, and to our knowledge, no two-rowed 
barley has been recorded. A relatively large 
number of rye and barley seeds were found in 
samples from one single house (house 36), 
dated to the 7th century. These samples have 

Fig. 5. Changes in crop composition over time. The diagrams show percentage of identified cereal grains 
from each period.
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a large impact on the cereal distribution dur-
ing that time interval.

At Forsandmoen, oats dominate the crop 
assemblages, followed by barley, both in the 
Migration Period and the Merovingian 
Period (Fig. 5, Table 2). From AD 400– 
550, oats comprise 61% of the material, com-
plemented by barley and a few grains of rye 
and bread wheat. In AD 550–800, oat 
increases to 76% and is only complemented 
by barley. As in the samples from Hove- 
Sørbø, the barley grains not identified to 
subspecies are likely to be hulled. In total, 
63% of the cereal grains could be identified.

ECOLOGICAL GROUPS

At Hove-Sørbø, the non-cultivated taxa 
in AD 400–550 consist of 55% weeds/rud-
erals and 22% edible berries and nuts. 
Grassland taxa and wetland/seashore taxa 
each comprise around 11% of the material 
(Fig. 6, Table 1). In AD 550–800 weeds/ 
ruderals and edible berries and nuts stay at 
a similar level while grassland taxa 
increase to 21% and wetland/seashore 
taxa decrease to 5%. From AD 800–1050, 
weeds/ruderals are still the largest group 
while wetland/seashore taxa increase 

significantly to 21% and grassland taxa 
and edible berries and nuts decrease. The 
wetland/seashore taxa category is domi-
nated by Carex in all three periods, while 
the most common weed in all periods is 
Stellaria media, followed by Spergula 
arvensis, Persicaria and Chenopodium 
album. The cultivated versus weeds/rud-
erals ratio at Hove-Sørbø is 60:40 in AD 
400–550 (Fig. 7). The proportion of culti-
vated taxa increases significantly in AD 
550–800, but this is due to the large cereal 
finds from house 36. In AD 800–1050, the 
ratio is 27:73. At Forsandmoen, weeds/ 
ruderals dominate the seed assemblages 
from both periods, at around 73% (Fig. 6, 
Table 2). Grassland taxa is the second 
most common category in both periods, 
while the edible berries and nuts increase 
slightly from AD 550–800. The same weeds 
that were mentioned for Hove-Sørbø are 
also common at Forsandmoen, but in 
addition, there is a significant amount of 
Galium aparine and Persicaria hydropiper. 
Grassland/grazing is also a substantial 
group, where Rumex acetosella is the 
most common species, followed by 
Poaceae and Plantago lanceolata. Among 
the edible berries and nuts, hazelnut, 

Table 1. Number of seeds per 10 litres at Hove- 
sørbø.

A.D. 
400–550

A.D. 
550–800

A.D. 
800–1050

Triticum 0.1 0.0 0.0
Secale 0.3 509.0 0.0
Avena 6.2 16.3 2.6
Hordeum 45.1 618.2 4.4
Weeds/ruderates 52.2 50.9 55.6
Grassland/grazing 10.5 21.8 17.3
Wetland/sea shore 10.7 5.5 22.3
Gathered 21.0 23.6 13.6
Number of 
samples

39 26 31

Total sample 
volume in litres

306.8 98.0 94.8

Table 2. Number of seeds per 10 litres at 
Forsandmoen.

A.D. 400– 
550

A.D. 550– 
800

Triticum 0.2 0.0
Secale 0.2 0.0
Avena 65.0 4.4
Hordeum 40.5 1.4
Weeds/ruderates 282.0 47.5
Grassland/grazing 66.0 10.5
Wetland/sea shore 12.7 1.6
Gathered 23.4 6.1
Number of  
samples

187 17

Total sample volume in 
litres

1063.7 96.4
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Corylus avellana, is by far the most com-
mon on both sites. At Forsandmoen, the 
cultivated versus weeds/ruderals ratio is 
38:62 in AD 400–550 (Fig. 7). In AD 
550–800 the weeds/ruderals increase, and 
the ratio is 17:83.

FAUNAL COMPOSITION

In the Forsandmoen report by 
Hufthammer (2004), 61 of 306 bones 
were identified. They can date from any-
time during the lifespan of the village, i.e. 
from the early Bronze Age to the end of 
the Migration Period (AD 550). Of the 61 
identified bones, 28 were definitively iden-
tified as sheep/goat (around 10% of the 
total number), and a further 7 as small 
domesticates, which are likely to be 
sheep/goat. Due to their size, 10 bones 

were identified as possible pig, whereas 
small numbers of bird, fish, seal, beaver, 
deer, and hare were found. Remarkably, 
no bones were identified as cattle, or other 
large size domesticates.

In his new publication on the settlement at 
Forsandmoen, Trond Løken (2020) sum-
marizes, in addition to Hufthammer (2004), 
unpublished faunal analyses done by 
Hufthammer, from altogether 147 contexts 
containing 984 fragments of burnt bone, col-
lected from 62 features. Five bones were 
identified as cattle phalanges, all from 
a single feature dated to the Migration 
Period. The other identified bones were: 24 
from sheep/goat, four from pig, three from 
bird, two probably from deer, and one each 
from fish, hare and seal. According to Løken 
(2020), the bones from sheep/goat were 

Fig. 6. Ecological grouping of non-cultivated taxa presented over time.
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found in contexts from all phases of the 
settlement.

From Hove-Sørbø, fewer bones were 
retrieved, and their preservation was even 
poorer than those from Forsandmoen. 
However, the few fragments that were iden-
tified show a distinctly different pattern than 
at Forsandmoen. Four features contained 
cattle bones, another four contained pig 
bones and again another four contained 
sheep bones. Two features contained fish 
bones. The exact number of bones within 
each feature is not given (S. D. Denham 
2019, pers comm, 8 October). Wild animals 
are not found (except one bone that could 
either be a small cow or a large deer).

DISCUSSION

AGRICULTURAL DEVELOPMENT

From around the turn of the first 
millennium AD, a population increase and an 
agrarian expansion can be seen in southwestern 
Norway, as well as in the rest of Scandinavia 
(Welinder et al. 1998, p. 267, Myhre 2002, 
p. 119, Fredh et al. 2022, Hjelle et al. 2018, 
Odgaard and Nielsen 2009). The increasing sup-
ply of iron aided the development of new tools, 
such as the iron sickle and the short scythe. The 
latter, together with the hay rake, rationalized 
the collection of animal fodder. This increase in 
fodder would have increased the size of the 

Fig. 7. The proportion of cultivated taxa compared to weeds/ruderals over time. The dominance of 
cultivated taxa at Hove-Sørbø in AD 550–800 is explained by two large cereal finds from this period.
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animal stocks, and in turn the amount of man-
ure, which could be used for expanding and 
making the arable land more permanent 
(Boserup 1965, Myrdal 1997, pp. 304–306). 
Larger and more productive fields, resulting in 
higher crop yield, probably led to population 
growth. This expansion pattern fits well with the 
records from Hove-Sørbø and Forsandmoen, 
as the increasing amount of radiocarbon dates 
(Fig. 4) and number of house remains (Dahl 
et al. 2019, Bjørdal 2014, Bjørdal et al. forth-
coming, Løken 2020) suggest that the settle-
ment of Hove-Sørbø grew considerably from 
around the first century BC and the settlement 
of Forsandmoen from around the first 
century AD

The general development of crop compo-
sition during the Iron Age appears to have 
been relatively similar throughout 
Scandinavia. The broad-spectrum agricul-
tural strategy with many different crops dis-
appeared during the Early Iron Age and 
naked barley, which had been the dominant 
crop since late Neolithic was gradually 
replaced by hulled barley. In Denmark, 
some wheat and millet were cultivated, and 
oats and rye became more common towards 
the end of the Iron Age (Robinson et al. 
2009). Gold of pleasure and flax were 
grown for oil, and flax was also used as 
a fibre plant. In Sweden, flax was introduced 
during the Pre-Roman Iron Age and rye 
during the Roman Iron Age (AD 0–400), 
and both rye and oats became increasingly 
important crops during the last centuries of 
the Iron Age (Grabowski 2011).

In Norway, crop diversity was always 
more limited than in Denmark and 
Sweden. Hulled barley replaced naked 
barley as the dominant crop and oats 
became more important during the Iron 
Age, but the introduction of rye happened 
considerably later, and the cultivation of 
other crops was very limited (Sandvik 
2008, Westling and Jensen 2020). Trading 
networks with southern Scandinavia and 

Europe were well established, as can be 
seen in the archaeological material 
(Solberg 2000, pp. 73–87), and a larger 
variety of crops must have been known 
and available to the farmers in Norway 
during Iron Age as well as in other peri-
ods. However, the harsher climate likely 
limited people’s options. In southwestern 
Norway, the crop composition changed 
during the first 400 years AD from a dom-
inance of wheat and naked barley to oats 
and hulled barley as the most common 
crops (Prøsch-Danielsen and Soltvedt 
2011).

This general picture corresponds well 
with the crop composition at Hove-Sørbø 
and Forsandmoen from AD 400–550, 
which is dominated by hulled barley and 
oats respectively. Nitrophilous weeds such 
as Stellaria media, Chenopodium album 
and Persicaria sp. were common at both 
Hove-Sørbø and Forsandmoen during this 
time (electronic supplementary), suggest-
ing well-manured fields, but there are 
a few local variations in the weed flora. 
At Forsandmoen, Persicaria hydropiper is 
common in the Migration Period. This 
species thrives on acidic, poorly drained 
soils (Korsmo et al. 1981) and may indi-
cate deteriorating soil quality.

The settlement activity at both Hove- 
Sørbø and Forsandmoen peaked during the 
Migration Period, according to the distribu-
tion of radiocarbon dates. This peak coin-
cides with the culmination of the Early Iron 
Age agrarian expansion in the mid-6th 

century AD (Welinder et al. 1998, p. 267, 
Myhre 2002, p. 119). The decline that fol-
lowed coincides with the 6th century crisis. 
Climate change and plague may have led to 
a considerable decrease in population, and 
the archaeological finds clearly show 
a decrease in human activity in Rogaland 
at this time (Myhre 1991, pp. 15–17, 2002, 
pp. 170–173). A recent study shows that the 
number of sites in Rogaland with archaeolo-
gical finds are reduced by 70% from the 
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Migration Period to the Merovingian 
Period, while the number of finds is reduced 
by 87% (Vetrhus 2017). Some abandoned 
Migration Period farms are still visible in 
the landscape as ruins. In the 1930s, 
a study of visible remains of prehistoric 
farms in Rogaland suggested that 24 of the 
30 abandoned farms known in the region, 
could be dated to the Migration Period 
(Petersen 1933, p. 77).

One of the clearest examples of farm aban-
donment in southwestern Norway is the settle-
ment at Forsandmoen, where human activity 
decreased rapidly in the 6th century until only 
a few houses remained around a century later. 
Around AD 700 the whole settlement appears 
to be abandoned (Fig. 4, Dahl 2008, 2021 
Løken 2020). In the last century of settlement 
activity, oats increased to constitute 76% of 
the cereal crops, only complemented by bar-
ley. The poor soils and the iron pan probably 
made oats the most favourable crop to grow. 
The high number of weed seeds in the mate-
rial, which increases in the last period of activ-
ity (Fig. 6 and 7, Table 2), also indicates 
agricultural challenges. There may have been 
fewer people to manage the fields, or perhaps 
there was a higher tolerance for weeds in the 
food grain due to a lack of food.

Pollen data from central and northern 
Europe shows widespread regrowth of wood-
land during the 6th century crisis (Andersen 
and Berglund 1994). This is not true for 
Rogaland, however, as the upper part of 
most sediment sequences analysed for pollen 
from this region, representing the last 
c. 2000 years, seems to indicate a very stable 
landscape that was consistently open (Prøsch- 
Danielsen and Sandgren 2003, Midtbø 2011). 
Although the vegetation development inferred 
from this time interval is based on relatively 
few radiocarbon dates, the stable vegetation 
cover suggests that the landscape remained 
open throughout the 6th century crisis and 
later.

Only a few pollen diagrams from south-
western Norway suggest a temporary 

woodland regrowth during the last 
2000 years, but this change is generally 
assigned to the Black Death, after c. AD 
1350 (Simonsen 1971, Høeg 1999). 
However, since the temporal resolution in 
the available pollen data is generally low, 
a short period of land abandonment, or 
a change in land use, may not be visible. 
Pollen analysis from Forsandmoen suggests 
that the local landscape was kept open dur-
ing and after the 6th century crisis, but that 
cultivated fields were replaced by grazed 
heathland (Prøsch-Danielsen and Simonsen 
1988, Høeg 1999). This land-use change 
could indicate an increased focus on animal 
husbandry.

The crisis is less visible in the radiocarbon 
dates from Hove-Sørbø. The settlement 
activity decreased slightly in the 6th century 
but was back at the same level in the 8th 

century, although with some structural 
changes. In connection with the crisis, the 
site seemingly lost its status as a magnate 
farm and the settlement split into two units 
(Bjørdal et al. forthcoming). A shift in the 
cereal composition is another sign of change 
at Hove-Sørbø. Oats decreased significantly 
and rye was introduced as a new crop 
(Fig. 5, Table 1).

The rye from Hove-Sørbø, radiocarbon 
dated to the 7th century AD, is the earliest 
find of a rye crop in Norway, and so far, 
the only one from the Iron Age (Westling 
and Jensen 2020). Small amounts of rye 
pollen and rye grains have been found at 
many Iron Age sites in Norway (e.g. 
Helliksen 1997, Soltvedt 1997, Sandvik 
1999, Thommessen 2013, Sæther 2018), 
but the quantities are not large enough to 
conclude that rye has been cultivated. 
A few grains or pollen of rye have some-
times been interpreted as cultivation in 
archaeological excavation reports, 
although the botanical data, or indeed the 
archaeobotanical interpretation, does not 
support this. Concentrations rather than 
scattered finds indicate cultivation, as rye 
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may have grown as a weed among other 
crops. A sample with a larger number of 
grains, dominated by rye, is therefore 
necessary to determine if cultivation is 
probable (Westling and Jensen 2020). 
Several large excavations of Iron Age sites 
in Norway have also failed to produce any, 
or more than a few, rye grains. Among 
them, are the E18 project Langåker- 
Bommestad (Vestfold county), where 456 
macrofossil samples and 43 pollen samples 
were analysed without any traces of rye 
(Soltvedt and Enevold 2008). There is 
also the excavation at the Ørland Main 
Air Base (Trøndelag county), where 322 
macrofossil samples and 9 pollen samples 
were analysed and only one grain of rye 
was noted (Buckland et al. 2017, Ystgaard 
2019). The Dobbeltspor Dilling project 
(Innlandet county) is another example, 
where 240 macrofossil samples were ana-
lysed and only one grain of rye was noted 
(Ahlqvist et al. 2018). This makes it unli-
kely that rye was commonly grown as 
a crop at this time.

During the Viking Period, the climate 
grew warmer. The start and duration of 
this climate anomaly, called the Medieval 
Warm Period, is debated but most research-
ers agree that, for a few centuries in the 
Viking Period and Early Middle Ages, tem-
peratures were high in comparison to the 
Merovingian Period (Mann et al. 2009, 
Patterson et al. 2010, Young et al. 2015). In 
much of Scandinavia, this warm period was 
characterized by agricultural expansion and 
population growth (Myrdal 1988, p. 207, 
Øye 2002, p. 217, Berglund 2003). The devel-
opment was connected to, among other 
things, new tools, such as the iron-shod woo-
den spade and a longer iron ard share. The 
spade made it easier to break new land and 
the ard share made the fields more produc-
tive by improving the soil preparation 
(Myrdal 1988, p. 207).

At many settlements, the farms were relo-
cated during the Viking Period. This is partly 

true for Hove-Sørbø, where the main settle-
ment was abandoned. Instead, new houses 
were built to the northeast of the main settle-
ment. However, the settlement to the south-
west lived on. There were also changes in the 
agricultural strategies. The crop composition 
at Hove-Sørbø changed once again and oat 
cultivation increased while rye disappeared. 
Hulled barley remained the dominant crop. 
A decrease in crops in relation to grassland 
and wetland taxa can be seen in the macro-
fossil material, which could indicate an 
increased focus on animal husbandry (Fig. 6, 
Table 1).

CLIMATE CHANGE, PANDEMIC AND 
THE POSSIBLE IMPACT ON 
AGRICULTURE

The archaeological settlement data and 
archaeobotanical evidence from southwes-
tern Norway demonstrate that society 
experienced a crisis during the 6th and 7th 

centuries. The societal development during 
this time, both on a European and on 
a local scale, is complex. Many possible fac-
tors, including political and social changes 
or conflicts, could have contributed to this 
development, but two factors dominate the 
discussion of what caused the crisis: climate 
change and pandemic. This discussion will 
focus on the possible effect these factors 
could have had on the development of agri-
culture in southwestern Norway.

Following the large volcanic eruptions 
in AD 536 and 540, the average summer 
temperatures in Europe dropped by more 
than 2°C. A solar minimum, coinciding 
with the volcanic eruptions, amplified the 
effect and the cold period may have lasted 
until AD 660 (Stothers and Rampino 1983, 
Briffa et al. 1992, Larsen et al. 2008, Sigl 
et al. 2015, Büntgen et al. 2016, Toohey 
et al. 2016). Crop-failure, famine and cold 
weather are reported from many parts of the 
world (Procopius of Caesarea 1924, 
Cassidorius 1992, Arjava 2005, Price and 

Agricultural resilience during the 6th century crisis 51



Gräslund 2015), but the climate changes 
were likely even stronger in Scandinavia 
due to its northerly latitude (Toohey et al. 
2016). Scandinavia is a marginal area for 
agriculture (Toohey et al. 2016, p. 407), 
and even a relatively modest climate dete-
rioration may have had devastating effects. 
Demands on growing conditions, such as 
temperature, soil and precipitation, vary 
between cereal species, but three climatic 
variables are crucial for successful cereal cul-
tivation: soil moistness during sowing, suffi-
ciently high temperature during the 
vegetation period and low precipitation dur-
ing harvest (Pedersen and Widgren 1998, 
p. 252, Frøseth 2004).

The temperature can be expressed in 
Growing Degree Days (GDD) (Frøseth 
2004, p. 173, Stamnes 2016, p. 29). This 
is the most important factor for determin-
ing what areas are suitable for different 
cereal crops. A study from Nord- 
Trøndelag, a region of Norway located 
around 500 km north of Rogaland, ana-
lysed the effects that a temperature drop 
would have had on growing conditions in 
connection with the 6th century crisis 
(Stamnes 2016). The study concludes that 
a temperature drop of 1°C would have 
reduced the area where cereals could be 
grown considerably, while a 3.5°C drop 
would have excluded successful cereal cul-
tivation in the entire area. No such study 
has been conducted for Rogaland, and 
these results cannot be directly applied, 
but they indicate that a negative impact 
on the growing conditions is likely.

In addition to temperature, volcanic 
events can impact weather patterns and 
result in more rainfall. A study from 
Sweden shows rising lake levels as well as 
increased peat-accumulation rate around 
the time of the crisis (Berglund 2003, p. 10). 
This could be the result of lower tempera-
tures and less evaporation or more precipita-
tion during this period. Wetter climate 
affects the temperature demand for cereals 

in a negative way, increasing the necessary 
GDD to compensate for the rainfall 
(Frøseth 2004, Stamnes 2016, p. 29). Apart 
from the immediate effects of climate change 
on the cultivation of cereals and other crops, 
which entails reduced crop yield, the live-
stock would also have been affected. Cattle 
are more susceptible to diseases in wet con-
ditions, and milk production can be reduced 
by cold and wind (Pedersen and Widgren 
1998, p. 255). A way to counter this would 
be by stabling the animals, but that increases 
the demand for hay and, in turn, for labour.

The complexity of the 6th century crisis is 
demonstrated by a suggested causal relation-
ship between climate variation and pan-
demics (Rosen 2006, pp. 200–203, Stenseth 
et al. 2006), as well as between famine and 
plague outbreaks (Stothers 1999).

Analyses of ancient DNA have confirmed 
that the Justinian Plague pandemic was 
bubonic plague (Wagner et al. 2014) and 
the bacteria, Yersinia pestis, has been found 
in 6th century skeletal remains in southern 
Germany, establishing that the disease 
reached north of the Alps (Harbeck et al. 
2013). An outbreak in Scandinavia has 
been discussed as one possible factor behind 
the crisis (Gräslund 1973, Myhre 2002, pp. -
172–173), but others question this (Pedersen 
and Widgren 1998, p. 311).

Based on archaeological data, such as 
radiocarbon dates (Solheim and Iversen 
2019), settlement patterns and find distribu-
tions (Vetrhus 2017), a large population 
decrease in Norway in the 6th century 
seems likely. Regardless of whether this was 
caused by crop failure and starvation or by 
plague, the effects would have been similar. 
The immediate effect for agriculture would 
have been a lack of people to work the fields 
and care for the animals. As a consequence 
of this, time-consuming activities, such as 
manuring the fields, weeding and fodder 
gathering, may have suffered, giving way to 
agricultural strategies that are less labour- 
intensive.
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A structural vulnerability in the agricul-
tural system could also have contributed 
to the far-reaching consequences of the 6th 

century crisis in Scandinavia. Agrarian 
historian Janken Myrdal suggests that 
a crisis may hit extra hard when expan-
sion has stopped and the agricultural sys-
tem has reached its maximum capacity. 
Myrdal uses agrarian techno-complexes, 
as a generic term for agricultural technol-
ogy. This includes tools like ards and 
spades, knowledge about manuring, crop 
rotation etc. He argues that the prevailing 
agrarian techno-complex, in interaction 
with the landscape and natural resources, 
limits the capacity of the system. When 
maximum capacity has been reached, i.e. 
the number of people the landscape can 
support with the available technology, the 
society becomes vulnerable as it is running 
low on resources (Myrdal 1982, 1988, 
1997, 1999, 2005). Such a development is 
plausible for Scandinavia, as an incipient 
decline in agricultural activity can be seen 
already in the 5th century in some areas 
(Lagerås 2013, Gjerpe 2017, pp. 194–197, 
Solheim and Iversen 2019).

STRATEGIES AND AGRICULTURAL 
ADAPTATIONS AT FORSANDMOEN 
AND HOVE-SØRBØ

Crop Choices and Diversification
Ever since agriculture was first introduced 
in southwestern Norway in the Late 
Neolithic (Soltvedt 2000), cereals have con-
stituted a large part of the diet (Myhre 
2002, Halvorsen and Hjelle 2017). The 
dependence on cereal crops meant, as for 
any agriculturally based economy, 
a vulnerability to changing climate and 
weather conditions. The decrease in crop 
diversity during the Iron Age could also 
have worked to the disadvantage of the 
Rogaland farmers, as diversification is one 
of the most efficient ways of increasing 
agricultural resilience. At Hove-Sørbø and 

Forsandmoen, oats and hulled barley, 
respectively, constitute the main part of 
the grain finds. Growing plants with differ-
ent requirements, on different fields or as 
mixed crops, significantly lowers the risk of 
complete harvest failure (Bakels 2012). 
However, it is worth considering that 
a climate change in the 6th century, as 
dramatic as suggested by recent research, 
may have led to crop failure in the years 
following the dust veil event, regardless of 
crop composition.

A different crop composition could 
have facilitated a recovery when climate 
improved again. In the 7th century, Hove- 
Sørbø temporarily introduced rye as 
a new crop (Westling and Jensen 2020). 
This could have been part of a strategy 
to increase diversification at the site, and 
rye would have been a good choice 
because of its hardiness (Behre 1992, 
Engelmark 1992). But for some reason, 
rye was not integrated fully into the agri-
cultural system at Hove-Sørbø and did 
not become common in southwestern 
Norway until around 500 years later. As 
rye is usually grown as a winter crop, it 
may have been difficult to incorporate it 
into the prevailing cultivation system. 
Instead, this crop was included in the 
new agricultural techno-complex that 
developed during the Viking Period and 
Early Medieval Period (Myrdal 1988).

At Forsandmoen, the choice of oats as 
a main crop was likely due to poor soil condi-
tions. The iron pan that covers most of the 
area today may have started developing as 
early as the Migration Period, as indicated by 
the weed flora, and supported by the archae-
ological excavations (Løken 2020). The area 
was completely deforested, and the heathland 
gradually established from the Late Roman 
Iron Age (AD 200–400) (Prøsch-Danielsen 
1996). The heathland suggests that the soil 
was acidic and nutrient poor, which would 
have made oats a better crop choice than 
hulled barley. The large percentage of weed 
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seeds in the macrofossil material throughout 
the settlement period (Fig. 7) further demon-
strates the agricultural challenges. Due to the 
poor soils, agriculture at Forsandmoen was 
probably complemented by other means of 
subsistence, particularly trade with outland 
resources.

Animal Husbandry, Hunting and Fishing
The faunal remains from Forsandmoen and 
Hove-Sørbø are fragmented, and the small 
number of identified bones cannot serve as 
a blueprint of an economic strategy for any 
one time period. However, they give indica-
tions towards the presence and absence of 
species. The composition of identified species 
indicates strategies related to husbandry, 
hunting and companion animals.

Trond Løken (2020) suggests that 
Forsandmoen housed 300–400 cattle and 
200 people during the Migration Period. 
However, he also concludes that the land 
available for grazing would not have been 
enough for this amount of cattle. A high 
number of cattle is also inconsistent with 
the osteological material, which contains 
very few cattle bones (Løken 2020). The pre-
sence of bones from small animals, such as 
fish and birds, indicates that the low number 
of cattle bones is not a result of 
a representative bias but of a low number 
of cattle on site, since bigger and denser 
bones generally preserve much better than 
bones from smaller animals. Therefore, 
there are pointers towards the absence of 
cattle at Forsandmoen, at least prior to the 
Migration Period. We suggest that the fau-
nal remains from domestic animals represent 
the actual animals present at the settlement 
and that sheep and/or goats were the main 
animals kept on site, as well as some pigs 
(Oma 2018). The relatively large number of 
sheep/goats suggests that wool from these 
animals was important for the economy, 
which implies that the settlement potentially 
depended on food import to sustain the 
population in the village.

Forsandmoen is located where the 
mountains meet the sea, making it per-
fectly situated for utilizing marine 
resources, as well as trekking up into the 
mountains for trapping and hunting game, 
and for herding flocks of sheep to moun-
tain pastures in the summer. The presence 
of fish and seal, birds and wild animals like 
beaver, deer and hare in the osteological 
material suggests that resources other than 
strictly domestic were used. During recent 
years, glacial archaeologists in Norway 
have discovered an increase in reindeer 
hunting during the 6th and 7th century 
cold period (Pilø et al. 2018). Intensified 
hunting may be a sign that agricultural 
yields were low and needed supplementing. 
Depending on the availability of wild game 
in the area, and to what extent this 
resource was already used, increased hunt-
ing as a strategy to supplement the food 
supply may have been employed at 
Forsandmoen.

At Hove-Sørbø, with its fertile soils, the 
faunal remains demonstrate a different and 
more diverse husbandry practice, as well as 
a different approach to the wider land-
scape. Here, cattle, sheep and pigs were 
part of the agricultural subsistence strat-
egy, as was fishing. Most of these animals 
were common in the traditional agricul-
tural society, which suggests that food pro-
duction was mainly carried out locally. 
Wild animals are absent from the osteolo-
gical material and are unlikely to have 
been an important part of the diet 
(Denham in prep.). Unfortunately, the 
lack of radiocarbon dated bones from 
both Forsandmoen and Hove-Sørbø 
makes it difficult to draw conclusions 
about how the dependence on domestic as 
well as wild species changed over time.

Extensification, Outfield Resources and Trade
The proportions of animal husbandry versus 
crop cultivation in the subsistence is 
a variable that can be adjusted to cope with 
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disturbances to the established system, in 
particular a reduced population. This strat-
egy was discussed in a Swedish research pro-
ject studying the Black Death, which can be 
used as an analogue to the 6th century crisis 
(Lagerås 2016). It was concluded that animal 
husbandry in relation to crop cultivation 
became more important after the population 
drop, which appears to have been a strategic 
adaptation to shortage of labour and excess 
of land. If the population dropped, because 
of plague or crop failure, an adjustment of 
the relative amount of animal husbandry 
and cereal cultivation could be a useful strat-
egy, which has been suggested also for 6th 

century Norway (Iversen 2016, pp. 43–44). 
A climate deterioration would, however, 
have affected all vegetation and a lack of 
fodder might also have limited the number 
of livestock that could be kept.

Because of the poor soil at Forsandmoen, 
reduced crop cultivation and increased animal 
husbandry may not have been a sustainable 
option, since the land itself was likely already 
insufficient for feeding the population. The 
settlement probably also depended on trade 
in items acquired from the nearby mountains, 
such as timber, furs from wild animals, wool 
from sheep that were grazing in the mountains 
and bog iron. A trade route over the moun-
tains between Setesdal, a valley located in 
Agder County, west of Rogaland, and 
Lysebotn (the northeastern part of 
Rogaland) is known from the Medieval 
Period. This passage is thought to have been 
used at least from the Migration Period and 
the mountain area has been used for hunting 
from as far back as 4000 BC (Tjeltveit 1999). 
The Forsandmoen settlement could also have 
been involved in the considerable iron produc-
tion in both Rogaland and Agder from the 
roman iron age (0–400 AD) (Kallhovd and 
Larsen 2006, Mjærum and Larsen 2014).

The collapse in trading networks between 
the continent and the north around this time 
is well established (Hedeager 1987, 2011, 
Young 2000). It follows that the demand 

for trade products would have been heavily 
reduced, and the supply of available food to 
trade for goods such as furs and iron would 
have been low or even non-existent. The 
Norwegian coastal areas have been the con-
tact points for trade with the continent, and 
the area around Forsandmoen appears to 
have been of great importance (Dahl 2021). 
A crisis on the continent may therefore have 
had a negative effect on the settlement at 
Forsandmoen, leading to starvation and 
subsequently abandonment of the settle-
ment. It is clear that Hove-Sørbø was also 
connected to these far-reaching trading net-
works (Reiersen 2011), but as their economy 
was most likely build on local production, 
the breakdown of these network would have 
had a smaller impact.

Pollen analyses suggest that Forsandmoen 
was used solely for grazing after the aban-
donment of the settlement, around AD 600 
(Prøsch-Danielsen 1996). Only with the 
introduction of mechanized agriculture, in 
the 20th century, was it possible to break up 
the iron pan and cultivate the area again 
(Engen 1985, p. 445, Løken 2020). Pollen 
samples from Hove-Sørbø, dating from the 
4th to the 9th century, contain large amounts 
of pollen from species indicative of grazing, 
such as Poaceae, Plantago lanceolata, Rumex 
acetosa and Ranunculus acris, showing the 
importance of domestic animals in the econ-
omy (Bjørdal et al. forthcoming). No clear 
changes in grazing activity can be seen in the 
pollen material during or after the crisis, but 
Hove-Sørbø’s favourable location on rich 
agricultural soil would presumably have pro-
vided better opportunities than 
Forsandmoen for adjusting the cultivation 
versus animal husbandry ratio.

A transition from intensive to extensive 
crop cultivation, with less manure, is another 
possible strategy. This strategy demands less 
labour but the output per m2 is lower 
(Boserup 1965, pp. 35–55). Also, the length 
of the stabling season could be shortened, to 
reduce the need for hay fodder and hence the 
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workload. A study discussing crop yield 
variability in Finland after AD 760 argues 
that the main response to deteriorating cli-
mate and decreasing crop yield was to 
expand the cultivated area (Huhtamaa and 
Helama 2017). After a population reduction, 
there would have been a surplus of land but 
a shortage of labour, and less labour- 
intensive strategies could have been 
employed. Extensive crop cultivation could 
have been an option for Hove-Sørbø when 
recovering from the crisis.

CONCLUSIONS

Resilience can be explored on many levels 
and on different scales. In this study, the 
focus has been on the settlement level. Both 
Hove-Sørbø and Forsandmoen were part of 
the larger agricultural society of southwes-
tern Norway. While a breakdown of craft 
traditions and largescale farm abandonment 
demonstrate that, to some degree, the society 
at large succumbed to the crisis, the small- 
scale societies, which Hove-Sørbø and 
Forsandmoen represent, could have been 
equipped to sustain the settlements.

However, after the 6th century crisis, 
only one of the two sites investigated in 
this study was still inhabited. Hove-Sørbø 
was sufficiently resilient to withstand the 
crisis while Forsandmoen was not. 
Abundant and fertile land, allowing for 
less labour-intensive agriculture, in combi-
nation with the benefits of being a rich 
magnate farm, may have ensured the sur-
vival of the settlement at Hove-Sørbø. The 
introduction of rye also indicates an ability 
and willingness to adapt, which may have 
helped the recovery. The temporary decline 
in activity suggests a population drop at 
Hove-Sørbø, but although the settlement 
structure and the crop composition at the 
site was altered, the settlement prevailed.

At Forsandmoen, the local conditions, 
especially the poor soil, limited the strate-
gic choices available and necessitated 

a trade-based economy. When the trading 
networks collapsed, the lack of fertile agri-
cultural land meant that the settlement did 
not have sufficient means to provide food 
for the inhabitants. Possibly, part of the 
population at Forsandmoen died of starva-
tion and the settlement was deserted. The 
different outcomes between Hove-Sørbø 
and Forsandmoen indicate that a local, 
independent subsistence practice was more 
favourable than being dependent on 
import of food in a time of crisis. This 
study demonstrates that societal resilience 
depends on a complex interplay between, 
on the one hand, the ability to expand the 
scope of subsistence strategies, and on the 
other, the restraints inherent in the land-
scape and ecosystem in which the settle-
ment is embedded.
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