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Welcome 
DAVA - Domestic Animals in the Viking Age. Migration, trade, environmental adaptation and 
the potential of multidisciplinary studies  is an interdisciplinary project, which merges 
archaeology, osteology, historical studies and population genetics and genomics. The goal is 
to use domestic animals as a proxy to study migration, trade, and environmental adaptation 
in Northern Europe during the Viking Age. The participating institutes are experienced in 
genetic and zooarchaeological studies on ancient and modern animal populations and DAVA 
will strengthen these disciplines in the Nordic and Baltic countries. A major part of the 
workshops will be to facilitate collaboration between archaeologists, zooarchaeologists and 
genomics researchers. 

The DAVA project will consist of two workshops. The first workshop takes place in Reykjavík, 
Iceland where participants discuss the state of current knowledge about domestic animals in 
the Nordic countries, problems of sample selection and the integration of archaeological, 
ancient DNA and modern genetic data. The second workshop will take place in Turku, Finland 
in November 2017. 

The primary objective of the DAVA workshops is to establish a strong interdisciplinary 
research network where researchers from archaeology, zooarchaeology, ancient DNA and 
modern genetics work to integrate their approach to researching domestic mammals in the 
Viking Age, and to utilise this network to apply for collaborative, large European or Nordic 
research grant with the participants from the workshops. In addition, the DAVA project will 
increase our understanding of migration, trade and environmental adaptation during the 
Viking Age, a time period of innovation and profound changes in the societies of Northern-
Europe. 

DAVA is funded by NOS-HS (Nordisk samarbeidsnemnd for humanistisk og 
samfunnsvitenskapelig forskning). The funding is greatly acknowledged. 

Welcome to the first DAVA workshop and welcome to Iceland, to the Country of excellent 
football players! 
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About DAVA 
Two workshops will be organized by the DAVA-project (Domestic Animals in the Viking Age) 
in 2016 and 2017. The first DAVA workshop will take place at the Agricultural University of 
Iceland in Reykjavik in 2016. The primary objective of the DAVA workshops is to establish a 
strong interdisciplinary research network where researchers from archaeology, 
zooarchaeology, ancient DNA and modern genetics work to integrate their approach to 
researching domestic animals in the Viking Age, and to utilize this network to apply for 
collaborative, large European or Nordic research grants with the participants from the 
workshops. 
 
Presentations at the DAVA workshop 2016 will be on focused on the following topics: 

 Prehistory and history of Vikings related to animal spread in northern Eurasian regions 
 The role of domestic animals during the Viking Age 
 The trade of domestic animals during the Viking Age 
 Ancient DNA methodologies, particularly Next Generation Sequencing approaches, 

whole genome genotyping methods, bioinformatics 
 Ancient DNA analysis and animal domestication and migration 
 Genetics and history of the modern farm animal breeds 

DAVA workshop organizing committee 
 Albína Hulda Pálsdóttir, zooarchaeologist, Agricultural University of Iceland. 
 Dr Jón Hallsteinn Hallsson, associate professor of genetics at the Agricultural 

University of Iceland. 
 Dr Juha Kantanen, professor in animal genetics, Natural Resources Institute Finland 

(LUKE). 

If you have any questions please email us at davaworkshops@gmail.com. 

STUDENTS/EARLY CAREER RESEARCHERS 
As part of the DAVA project the travel, accommodation and workshop services for several 
PhD students/early career researchers are covered. The selected students/early career 
researchers are: 

Dr. Lara Hogg, Cardiff University/Reykjavik City Museum 

Tuija Kirkinen, University of Helsinki 

Mirva Pääkkönen, Department of Archaeology, University of Turku 

Christina Rochus, Department of Animal Breeding and Genetics, Swedish University of 
Agricultural Sciences 

Melak Weldenegodguad, Natural Resources Institute Finland (Luke) 

Funding 
The DAVA-workshops are funded by The Joint Committee for Nordic research councils in the 
Humanities and Social Sciences (NOS-HS). NOS-HS is a cooperation between the research 
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councils in Denmark, Finland, Iceland, Norway and Sweden responsible for research within 
the Humanities and Social Sciences. NOS-HS aims to enhance the exchange of information 
between the Nordic research councils. The committee also supports collaboration between 
Nordic researchers by funding Nordic exploratory workshops. 

 

 

Outline schedule for Workshop 1: Methodologies and approaches 
Day 1 – Monday October 3rd 2016 

Delegates arrive – informal dinner in the evening 

 

Day 2 – Tuesday October 4th 

Presentations from 9:00-14:30 at the Agricultural University of Iceland. 

Field trip, most to the Reykjanes peninsula, including dinner 14:30-22:00. 

Please bring warm coats and good shoes or boots, there will be some walking. 

 

Day 3 – Wednesday October 5th 

Presentations and work on review article from 9:00-17:00 at the Agricultural University of 
Iceland. 

Free time in the evening 

 

Day 4 – Thursday October 6th attendance is optional 

Work on review article from 9:00-12:00 at the Agricultural University of Iceland. 

Public presentations 12:00-13:00 at the National Museum of Iceland. 
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About the Agricultural University of Iceland 
The university is built on the grounds of the first agricultural school in Iceland which was 
established in 1889. Since then over 3000 farmers have graduated from the school. The 
Agricultural University was founded in 2005 and offers education both at the university level 
as well in a vocational training division.  

The headquarters of AUI are located at Hvanneyri, close to Borgarnes, about one hour’s drive 
north of Reykjavik. The campus includes 300 permanent residents in addition to students. 
Another important locality is the research building in Reykjavik at Keldnaholt where many 
faculty members work when not teaching or doing field work. At Reykir, 45 km east of 
Reykjavik, the university has modern research facilities in horticulture. 

The Agricultural University has access to four modern and well equipped experimental farms 
with a total of 420 ha of cultivated hay fields and 2500 ha of extended non-cultivated land. In 
addition there are 12 ha of experimental land used specifically for various agronomy 
experiments. At the farms there are 120 dairy cows and 600 sheep and excellent facilities for 
various types of experiments. 

Furthermore AUI has laboratories and equipment for research in the fields of natural and 
environmental sciences such as forest science, soil erosion and ecosystem restoration, study 
of greenhouse gasses, carbon cycling and carbon sequestration. AUI is also well-equipped for 
extensive chemical analysis. The AUI is a member of the Nordic Nova University Network. The 
AUI has bilateral agreements with several universities within the ERASMUS program and also 
within the Nordplus program. 

 
Figure 1: The Ramsar protected area. Photo by Björn Þorsteinsson. 

The Hvanneyri University campus is part of a RAMSAR Site. Andakill is a complex wetland 
located at the estuary of the fjord Borgarfjörður, with two rivers, Hvítá and Andakilsá, and the 
lake Vatnshamravatn, as well as alluvial floodplains, marshes, and managed hayfields. The 
area hosts numerous species of waterbirds, among them shelducks Tadorna tadorna and the 
white-tailed sea eagle Haliaeetus albicilla. The Andakill wetland is an important resting, 
feeding and breeding area for wetland birds such as the Greenland white-fronted goose 
Anser albifrons flavirostris. The floodplains of river Andakilsá include extensive wetlands and 
marshes primarily used for livestock grazing. The main hydrological value of the wetland is 
flood control, sediments and nutrients retention, carbon storage, and shoreline stabilization.  Fotos Auli Blauer
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Getting from the airport to the Fosshótel Barón Reykjavík 
There is a Flybus (Reykjavík Excursions) that leaves in connection with all flights from Keflavík 
Airport. The bus costs from 15 euros (https://www.re.is/flybus/). There is no need to buy 
tickets for the Flybus in advance but if you are flying with Icelandair you can buy tickets on 
board which may save you some time. The bus to Reykjavík takes about 45 minutes and then 
you need to take a bus or taxi from the BSÍ bus station to the hotel (or walk which takes 
about 30 minutes). 

 The Flybus departs from Keflavík Airport 35-40 minutes after each flight arrival.  
 Busses are located right outside the terminal building. 
 If you are arriving late at night or your flight is delayed, don't worry, there will be a 

Flybus waiting for you. 

Fosshótel Barón - Hotel information 

 

Fosshotel Baron 

Baronsstígur 2-4, 101 Reykjavík 

Tel. +354 562 3204, Fax +354 552 4425 
Email: baron@fosshotel.is 

When checking in please state your name in the lobby. Check in is at 16.00 but if you arrive 
before that they can also store your luggage while you have a look around town.  

If any issues arise you can call Albína, phone number +354 697 9896 or Jón +354 867 1005. 
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Fosshotel Baron stands prominently in the heart of Reykjavík, near the seafront, within 
walking distance from many popular shops and attractions. Enjoy a scenic walk by the 
seaside, visit the prestigious Harpa Concert Hall and try some of Reykjavík's great restaurants 
and cafés, all just a stone's throw from the hotel. 

 Breakfast is included 
 Bar 
 Free WiFi 
 Elevator 
 Free parking 

Warm soup and baked bread are available daily from 17:00-22:00 at the hotel bar for only 
950 ISK per person. The hotel bar is open from 17:00-23:00 on weekdays and 17:00-01:00 on 
weekends. 

Location of the DAVA workshop 
The DAVA workshop will take place in the Keldnaholt campus of the AUI. The address is 
Keldnaholti - Árleyni 22, 112 Reykjavík, Iceland. 

Delegates will take bus no. 15 from Fosshótel Barón to the Keldnaholt campus. Albína will 
meet you on Tuesday morning at 8.10 in the hotel lobby and we will walk together to the 
Hlemmur bus stop. We need to be at Hlemmur by 8.25 so please do not be late. Albína will 
provide everybody with bus tickets. 

 
Figure 2: Map of hotel location and bus stop  
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Detailed programme 
Day 1 - Monday October 3rd     
Delegates arrive 

Informal dinner at Hraðlestin, indian restaurant in Lækjargata at 19.00 
Day 2 - Tuesday October 4th     
 Presenter Title Session 
9:00-9:20 Juha Kantanen The DAVA project goals  
9:30-9:55 Jan Bill Dogs and horses in transition – on the 

role of animals in the Viking Age ship 
graves from Oseberg and Gokstad. 

The role of domestic 
animals during the 
Viking Age 

9:55-10:20 Tuija Kirkinen Animal skins and hairs in archaeological 
deposits: verifying a cattle hide at a 10th 
century boat grave at Øksnes, Vesterålen 
Islands, Northern Norway. 

 

10:20-10:50 Coffee break Coffee break Coffee break 
10:50-11:15 Símun V. Arge The Paleoeconomy of the Faroe Islands  
11:15-11:40 Lara Hogg The role of domestic animals in Viking 

Age Society in Iceland and the Faroe 
Islands. 

 

11:40-12:05 Auli Bläuer Domestic animals in the Viking Age 
Finland: zooarchaeological approach 

 

12:05-12:30 Lembi Lõugas, Liina 
Maldre & Eve 
Rannamäe 

Domestic animals in the Viking Age 
Estonia: the potential of multidisciplinary 
studies. 

 

12:30-13:15 Lunch Lunch Lunch 
13:15-13:40 Christian K. Madsen From buildings to boundaries: 

Centralization and/or Adaptation in 
Norse Greenland? 

 

13:40-14:05 Mirva Pääkkönen, 
Auli Bläuer, Bjørnar 
Olsen, Richard 
Evershed & Henrik 
Asplund 

Tracing animal husbandry in northern 
Norway during the Early Metal period: 
New information from absorbed organic 
residues in pottery. 

Prehistory and 
history of Vikings 
related to animal 
spread in northern 
Eurasian regions 

14:05-14:30 Discussion and 
coffee break 

  

14:30-22:00 Field trip to Reykjanes with dinner. Bus back to Fosshótel Barón 
at 22.00. 

 

Day 3 - Wednesday October 5th     
 Presenter Title  
9:00-9:40 Ludovic Orlando Reconstructing whole genomes, 

epigenomes and microbiota from 
ultrashort ancient DNA fragments. 

Ancient DNA 
methodologies, 
sample selection 
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at 22.00. 

 

Day 3 - Wednesday October 5th     
 Presenter Title  
9:00-9:40 Ludovic Orlando Reconstructing whole genomes, 

epigenomes and microbiota from 
ultrashort ancient DNA fragments. 

Ancient DNA 
methodologies, 
sample selection 

 

9:40-9:55 Emma Svensson Choosing the best ancient DNA 
methodologies to answer your questions 
about domestic animals in the Viking Age 
-from single SNPs to next generation 
sequencing of ancient farm animals. 

 

9:55-10:30  Q&A about aDNA methodologies  
10:20-10:50 Coffee break Coffee break Coffee break 
10:50-11:15 Melak 

Weldenegodguad 
Whole-genome sequencing of ancient 
Finnish cattle. 

Ancient DNA 
analysis and animal 
domestication and 
migration 

11:15-11:40 Anna M Johansson 
& Emma Svensson 

Genetic variation of past and present 
sheep in Sweden. 

 

11:40-12:05 Eve Rannamäe, 
Lembi Lõugas and 
Urmas Saarma 

Zooarchaeological and archaeogenetic 
implications on the history of sheep 
husbandry in Estonia and possibilities for 
further research. 

 

12:05-12:30 Sanne Boessenkool Tracking the genomic composition and 
evolutionary heritage of the Viking’s 
domestic animals using ancient DNA. 

 

12:30-13:15 Lunch Lunch Lunch 
13:15-13:40 Anne Kettunen, Linn 

Groeneveld & Peer 
Berg 

NordGen’s role in the conservation of 
farm animal genetic resources in the 
Nordic region 

Genetics and history 
of the modern farm 
animal breeds 

13:40-14:05 Christina M. Rochus, 
Gwenola Tosser-
Klopp, Bertrand 
Servin, Anna M 
Johansson 

Population structure of native Swedish 
sheep breeds. 

 

14:05-14:30 Juha Kantanen Review of Genetics and history of the 
modern farm animal breeds 

 

14:30-15:00 Coffee break Coffee break Coffee break 
15:00-16:45 Discussion/Work on review article  

16:45-17:00 Closing remarks   

Day 4 - Thursday October 6th     
9:00-10:30 Work on review article in groups  

10:30-11:00 Coffee break Coffee break Coffee break 

11:00-12:00 Work on review article in groups  

12:00-13:00 Lunch Lunch Lunch 

12:00-13:00 Open lectures at the 
National Museum of 
Iceland 

Ludovic Orlando and Jan Bill  
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Field trip to the Reykjanes peninsula 

 
Figure 3: Area of the field trip to the Reykjanes peninsula. 

We will leave for the field trip from AUI Keldnaholt at 14:30 on the Tuesday. We will stop at 
several interesting sites in the Reykjanes peninsula and then go to the conference dinner at 
Salthúsið in Grindavík at 19.00. The cost of the field trip is fully covered by the DAVA 
workshop. 
 
Reykjanes is a peninsula and a volcanic system situated at the south-western end of Iceland, 
near the capital of Reykjavík. The peninsula is marked by active volcanism and large lava 
fields, with little vegetation. Altogether four different active volcanic areas are found within 
the peninsula. They have erupted many times the past 2000 years, especially in the 12th and 
13th centuries AD.  
 
Some fishing towns, such as Grindavík and Njarðvík are situated on the peninsula as well as 
the town Keflavík, the site of the Keflavík International Airport and the Leifur Eriksson Air 
Terminal. 
Conference dinner 
The conference dinner will take place at Salthúsið Restaurant in Grindavík at the end of the 
field trip. The cost is covered by the DAVA workshop. 
 
Conference dinner menu 
Starter 
Bacalao carpaccio with ruccola, coriander and chilli oil 
For vegetarians: Vegetable dish 
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Main course 
Grilled leg of lamb with butter fried potatoes, fried root vegetables and mushroom sauce. 
For vegetarians: Vegetable dish 

 
Desert 
Warm apple cake with caramel sauce and whipped cream 
 
All dietary needs have been accounted for and will be met by the restaurant. 
 
About Salthúsið Restaurant in Grindavík 
Call it bacalao, salted cod, morue or saltfisk in Icelandic, the cod fish was once so important 
to Iceland's economy that it´s featured prominently on the Icelandic Coat of Arms. Salthúsið 
(The House of Bacalao) Restaurant of Grindavik is the first restaurant in Iceland specialising in 
the lowly codfish, bringing it up to new heights. Once the staple of the poor, baccalao has 
long been a celebrated ingredient in Mediterranean, African, and Caribbean cuisine for many 
centuries. 
 

  
The map to the restaurant for Monday evening and picture of the restaurant

The walk from the hotel to the 
restaurant takes 13 minutes.
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Abstracts 
 

DAVA Reykjavík 2016 abstracts 
 

Dogs and horses in transition – on the role of animals in the Viking Age ship graves 
from Oseberg and Gokstad 
Jan Bill 

University of Oslo, Museum of Cultural History 

 

Why were dogs and horses frequently accompanying humans in burials from Viking Age 
Scandinavia? And is it possible, by studying their use in the burial ritual, to learn something 
about the roles that these two species played also in the world of the living? The 
presentation will suggest some answers to these questions, based on analyses of the findings 
of numerous horse and dog remains and accessories in the rich and well-preserved Viking 
Age ship graves from Oseberg and Gokstad in Norway. The contribution will form part of the 
research project "Tracking Viking-assisted dispersal of biodiversity using ancient DNA". 

 
Animal skins and hairs in archaeological deposits: verifying a cattle hide at a 10th 
century boat grave at Øksnes, Vesterålen Islands, Northern Norway 
Tuija Kirkinen, PhD student 

Dept. of Philosophy, History, Culture and Art Studies / Archaeology, University of Helsinki, 
Finland 

 

The remains of animal hairs and furs have been found in archaeological contexts dating from 
the Stone Age onwards. In my PhD project, I have studied the ritual use of skins in Viking Age 
and early Medieval Age inhumation burials in southern Finland and in northern Norway. 

As an example, I will present the Norwegian-Finnish-Danish project in which the hair material 
from a Viking Age boat grave at Øksnes, Northern Norway, was analyzed. The site was 
excavated already in the 1930s, and in 2015 the hair material was analyzed by three 
independent methods. First, the morphology of hairs was studied by optical microscopy and 
scanning electron microscopy (SEM). Secondly, the results obtained were testified by aDNA-
analyzes and by Mass Spectrometry-based peptide sequencing. As a result, together with 
wool and human hairs, a quantity of cattle hairs were identified. 

Moreover, the morphology of Viking Age cattle hair were compared to modern breeds living 
in Northern Europe (in total six indigenous breeds of cattle from Northern Norway, Finland, 
Denmark and Scotland, and four modern commercial breeds). As a result, the best matches 
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were found in Nordland cattle from individuals which were living about 50 kilometres from 
the find place. 

In this presentation my aim is to discuss about the potential uses of archaeological animal 
hair and fur finds for further research on domestication, trade, and the ritual uses of animal 
skins. By the end of my presentation, I will give a short overview about the identified Late 
Iron Age skins from Finland. 

 
The Paleoeconomy of the Faroe Islands 
Símun V. Arge 

Faroe National Heritage 

 

A brief presentation of the current research into the evidence for settlement and 
paleoeconomy of Viking and Early Medieval Faroe Islands. Special emphasis is placed on the 
recent interdisciplinary research carried out in the village of Sandur, on the island of Sandoy, 
as part of the Heart of the Atlantic project. 

 

The role of domestic animals in Viking Age Society in Iceland and the Faroe Islands 
Lara Hogg, PhD 

Cardiff University/Reykjavik City Museum 

It is a well-established fact that all human societies have coexisted with and are dependent 
upon animals and it is increasingly recognized that the study of human-animal relationships 
provides vital insights into past human societies. This is particularly the case in the Viking Age 
North Atlantic where interactions between humans and animals are an essential, yet often 
overlooked, aspect of social identity and society. This paper will examine human-animal 
interdependencies to explore the social identities and structure of society in the Viking Age 
North Atlantic. 

Through an examination of the roles of animals in human society in the North Atlantic the 
complex nature of the contemporary societies will be revealed. It will demonstrate how 
through these interactions it can be observed how these societies were far from 
homogeneous and had their own distinct identities with the individual islands as well as 
across the North Atlantic. 

The presentation will focus on archaeological data, but will also draw on interdisciplinary 
evidence, including data from literature, place-names, and documentary sources. It will 
examine specifically the role of animals in relation to belief and practical roles within Viking 
Age human society. Through this examination it will highlight the potential for animal studies 
in Viking Age research. It will demonstrate how examining the role of domestic animals in 
human society can reveal significant insights into the Viking Age, and indicate how this can be 
further developed in future research, especially in relation to interdisciplinary collaboration. 
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Domestic animals in the Viking Age Finland: zooarchaeological approach 
Auli Bläuer 

Natural Resources Institute Finland (LUKE) 

In this presentation the role of domestic animals in the Viking Age Finland is examined from 
the zooarchaeological perspective. The abundance of domestic animals, their role in the 
subsistence system based on farming, hunting and fishing and even in the belief system will 
be discussed. The necessity of radiocarbon dating when analyzing Finnish prehistoric bone 
samples is also examined. During the Late Iron age domestic animals were important part of 
farming system in Finland. The most abundant species in the bone assemblages is pig, 
followed by cattle and sheep. Dogs, horses, goats and domestic chicken are also present in 
the bone samples. So far, no reliably dated cat bones from the Iron Age context have been 
found in Finland: the earliest cat bones from reliable contexts date to the medieval period.  

This paper will also discuss the Viking Age domestic animals in wider temporal context, as 
descendants of Early Metal Age animals and possible ancestors of modern landraces. For 
example, during the medieval period cattle were the central species in the farming system 
and pigs were of inferior importance. This indicates change in the animal husbandry system 
between Late Iron Age and Medieval period. The possible implications of this change to the 
Late Iron Age animal stock will be discussed.  

 

Domestic animals in the Viking Age Estonia: the potential of multidisciplinary studies. 
Lembi Lõugas1, Liina Maldre and Eve Rannamäe2 

1 Archaeological Research Collection, Tallinn University, Tallinn, Estonia, lembilgs@tlu.ee 
2 Department of Archaeology, Institute of History and Archaeology, University of Tartu, Jakobi 
2, 51014 Tartu, Estonia, everannamae@gmail.com 

 

The Viking Age and the subsequent Final Iron Age are often combined under the title of Late 
Iron Age in Estonia. Thus, for the selection of Viking Age archaeological sites which yield a 
considerable amount of animal bones, the time span of 8th to 11th century AD is more 
informative (especially in older references). The number of known Viking Age habitations is 
relatively large. Two main types of habitations are known: 'forts' are the most readily 
recognisable objects in the landscape, while the remains of unfortified farmsteads or villages 
are grouped under the term 'settlement sites'. The majority of the animal bones from human 
habitations consists of 'kitchen remains' and probably also remains of bone processing 
(including bone tools). These osteological finds will be addressed primarly in this 
contribution, although finds of animal bones also appear in burial places. All common 
domestic animals are represented in forts and settlement sites: cattle, sheep, goat, horse, 
pig, dog, sometimes cat and chicken. The differences in relative amounts of species appear in 
the comparison of geographical location of the sites: inland vs coastal areas and islands. Main 
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aim of the current contribution is to give an overview of the animal bone material from the 
Estonian Viking Age context and present them as the potential for multidisciplinary studies. 

 

From buildings to boundaries: Centralization and/or Adaptation in Norse Greenland? 
Christian K. Madsen, PhD 

Greenland National Museum and National Museum of Denmark 

 

The Norse that settled Greenland just before AD 1000 brought with them a landnám package 
familiar from all of the North Atlantic: pastoral livestock farming with cattle, sheep, goat, 
horses, and pigs. The cultural landscapes of Greenland are exceptional in that they preserve a 
near complete fossilized record of this farming and land use system: limited industrial and 
agricultural developments have ensured the survival of most ruins and their often fine 
preservation allow for surface recording of architectural details that reflect the original use. 
And with the complete abandonment of the Norse settlements in AD 1450, the combined 
settlement evidence provides a fairly discrete, mostly medieval, case study. 

In this paper, it is presented and discussed how this case study of medieval Norse Greenland 
settlement archaeology can supplement zooarchaeology and other lines of inquiry to inform 
us on livestock farming and related land use/-tenure patterns, from the individual farmstead 
to the wider hierarchical farming landscape. It will be highlighted how settlement evidence 
can also be used to discuss human-environment dynamics that can be interpreted in terms of 
centralization and adaptation processes, or both. But how far can we take such 
interpretations? What are the key problems in the surface interpretations of archaeological 
remains? And how can we compare across the North Atlantic? 

 

Tracing animal husbandry in northern Norway during the Early Metal period: New 
information from absorbed organic residues in pottery 
Mirva Pääkkönen1,2, Auli Bläuer1, Bjørnar Olsen3, Richard Evershed2 and Henrik Asplund1 

1Department of Archaeology, University of Turku, Finland 

2Organic Geochemistry Unit, School of Chemistry, University of Bristol, United Kingdom 

3UiT - The Arctic University of Norway, Department of Archaeology and Social Anthropology, 
Tromsø, Norway 

 

During the Early Metal Period (1800 BC–0 AD) farming and animal husbandry spread to the 
southern and central coastal areas of northern Norway, but the people in the inland and the 
far north continued hunting and gathering. Furthermore, the farming communities became 
increasingly engaged in contacts towards South Scandinavia while the hunter-gathering 
communities became more easterly oriented. This duality is believed to form the socio-
economic background for the processes which led to the emergence of the Norse and Sámi 
ethnicity in the area. 
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The organic residues absorbed in the clay matrix of the walls of archaeological potsherds 
provide information on the processing or storing of different commodities in the vessels. 
Furthermore, organic residue analysis offers a great potential in tracing animal husbandry 
and the spread of dairying in the north. Even though this is yet to be done for the Viking Age 
material of northern Fennoscandia, the method provides an intriguing tool for future 
research. 

Domestic animal bones and signs of cereal cultivation have been found from coastal Early 
Metal Period sites from northern Norway. The study of absorbed organic residues of 40 
potsherds from northern Norway yielded signs of milk residues, and confirmed the presence 
of domesticated animals during the Early Metal Period. Thus we can present new information 
on the presence of dairy products in the Arctic Norway before the Viking Age. 

 
Reconstructing whole genomes, epigenomes and microbiota from ultrashort ancient 
DNA fragments. 
Ludovic Orlando 

Centre for GeoGenetics, Natural History Museum of Denmark, University of Copenhagen 

 

The survival of DNA molecules in long-dead fossil material offers a unique opportunity to 
catch evolution red-handed at the molecular level. This research area emerged in the mid-
1980s and was for the first 25 years of its history, limited to the analysis of extremely limited 
genetic information. Recent technological breakthroughs have opened access to the 
complete genome sequence of ancient individuals and extinct species, such as the woolly 
mammoth and Neanderthals, and enhanced the time window for genome sequencing to at 
least one million years in permafrozen regions and half-a-million years in temperate caves. 
The information present in ancient genomes has considerably changed our understanding of 
the recent evolution of our own species, directly revealing patterns of population migration, 
admixture, selection and extinction. Additionally, the genetic characterization of ancient 
pathogens has unveiled the etiological agents of massive historical outbreaks, and the 
evolutionary arm race that progressively transformed such pathogens into massively deadly 
killers. Beyond ancient pathogens, ancient DNA can now help track ancient microbial 
communities, in particular oral microbioata, can also be reconstructed, providing a unique 
opportunity to follow the changes possibly introduced by recent cultural changes in our life-
style. Finally, the profiling of ancient epigenetic landscapes, in the form of genome-wide 
nucleosome and methylation maps from past organisms, is now open for investigations, 
paving the way for evaluating the evolutionary role of epigenetic reprogramming. I will 
present key developments in this recent revolution in ancient DNA research, using examples 
and methods from my own research. 
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Choosing the best ancient DNA methodologies to answer your questions about 
domestic animals in the Viking Age -from single SNPs to next generation sequencing of 
ancient farm animals 
Emma Svensson 

Uppsala University 

The field of ancient DNA has greatly progressed with the advent and application of next 
generation sequencing to ancient remains. The field has gone from looking at small parts of 
the mitochondria, to investigating a few nuclear SNPs, to sequencing whole genomes.  

Here I aim to take a closer look at what questions might be of interest to address in the light 
of domestic animals in the Viking age, and what kind of data we need to answer them. Is 
bigger always better? How does ascertainment bias affect our results if capture approaches 
are chosen? I will also discuss the costs of the various options available. 

 

Whole-genome sequencing of ancient Finnish cattle 
Melak Weldenegodguad1, 2, Clio Der Sarkissian3, Auli Bläuer1, 4, Kisun Pokharel1, 2, Jussi-Pekka 
Taavitsainen4, Ludovic Orlando3, Juha Kantanen1, 2 

1Natural Resources Institute Finland, FI-31600 Jokioinen, Finland; 2Department of 
Environmental and Biological Sciences, University of Eastern Finland, FI-70211 Kuopio, 
Finland; 3Centre for GeoCenetics, University of Copenhagen, 1350K Copenhagen, Denmark; 
4Department of Archaeology, University of Turku, FI-20014 Turku, Finland 

 

Genetic diversity and population structure of prehistorical and historical cattle populations 
have been typically investigated by analyzing partial D-loop of mitochondrial DNA and Y-
chromosomal DNA-markers. However, autosomal nuclear markers would offer more detailed 
information on ancient animals than uniparentally inherited markers. By comparing ancient 
animals with modern animals one could also investigate temporal changes in genetic diversity 
occurred through different time periods. We have applied the next generation sequencing 
(NGS) technology to decipher for the first time genome sequences of ancient cattle 
specimens in Finland. 

Four ancient cattle bones from three different excavation sites were selected for the 
sequencing study. We successfully extracted the DNA and built indexed Illumina libraries 
from ancient DNA extracts from 2 specimens: a sample of Late Iron Age Western Finland 
(coded as ‘Mulli-2’; ca. 1200 y old) and that of Medieval Eastern Finland (‘Viipuri-4’; ca. 500 y 
old). Shallow sequencing revealed minimal proportions of reads aligning uniquely against the 
cattle reference genome, providing ≤0.1X genome coverage. Read alignments showed typical 
DNA damage signatures, consisting of an excess of C-->T and G-->A transitions towards read 
termini. This pleads in favor of the sequence authenticity. Further sequencing aimed at 
recovering the whole genome sequence is ongoing, but the data already available, especially 
at sites overlapping the OMIA database, revealed the presence of disease-related alleles in 
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ancient Finnish cattle. As these are absent in contemporary breeds, this suggests possible 
recent evolutionary changes in the Finnish livestock. 

 

Genetic variation of past and present sheep in Sweden 
Anna M Johansson1, Emma Svensson2 

1Department of Animal Breeding and Genetics, Swedish University of Agricultural Sciences 

2Department of Organismal Biology, Uppsala University 

 

We are investigating ancient sheep samples and comparing with present Swedish breeds. In a 
pilot study 26 ancient samples were included. Twelve were from the cave Stora Förvar, 
Gotland (Early Middle Ages and the Iron Age), seven from Runsaborg, Uppland (4th-7th 
century) and seven from York, England (8th-11th century). DNA was successfully amplified in 
12 samples (eight from Gotland, three from Runsaborg and one from York). The samples 
were genotyped for four positions associated with black colour in sheep. Two mutations in 
the gene MC1R (c.218T>A and c.361G>A), and two mutations in the gene ASIP (g.5172T>A 
and a five bp deletion (D5)). Among six investigated Swedish sheep breeds, the MC1R 
mutations were only present in Swedish Finewool sheep. In ASIP, D5 was present in all six 
breeds and g.5172T>A was present in five breeds, including Gute sheep and Gotland sheep. 

Two ancient individuals possessed the A of c.361G>A of MC1R, indicating that this mutation 
was present in medieval sheep of Gotland and in mainland sheep from the 4th–7th century. 
The D5 deletion might have been present in the ancient sheep of Gotland as early as the Iron 
Age, but this can yet not be determined with certainty. No genotype could be determined for 
g.5172T>A. 

We will investigate some ancient samples further, by sequencing the genome at low 
coverage. We will also sequence the genome of two modern Swedish sheep. We have high-
density SNP-data from four Swedish breeds, which will allow for comparison between ancient 
samples and present Swedish sheep.   
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Zooarchaeological and archaeogenetic implications on the history of sheep husbandry 
in Estonia and possibilities for further research 

 

Eve Rannamäe1, Lembi Lõugas2 and Urmas Saarma3 

 
1 Department of Archaeology, Institute of History and Archaeology, University of Tartu, Jakobi 
2, 51014 Tartu, Estonia, everannamae@gmail.com 
2 Archaeological Research Collection, Tallinn University, Tallinn, Estonia, lembilgs@tlu.ee 
3 Department of Zoology, Institute of Ecology and Earth Sciences, University of Tartu, Tartu, 
Estonia, urmas.saarma@ut.ee 

 

Sheep (Ovis aries) were among the first domesticated animals to appear in Estonia in the late 
Neolithic around 3000 BC and became one of the most widespread livestock species from the 
Late Bronze Age onwards. To study genetic diversity and temporal changes in sheep 
populations in Estonia and to compare them with other ancient and modern sheep in Eurasia, 
fragments of the mtDNA D-loop and Y-chromosome SRY gene of ancient as well as of modern 
native sheep have been analysed. The results have revealed: (1) two lineages, A and B; (2) 
SNP G-oY1 of the Y-chromosome; (3) high genetic diversity through time; (4) possible 
population expansion during the first centuries of the Middle Ages; (5) continuity of some of 
the haplotypes from the Late Bronze Age to present-day; (6) differences in genetic diversity 
between ancient and modern populations. The results coincide with the known history of 
sheep, which is based on zooarchaeological and written records. It seems that despite the 
observed fluctuations in the ancient sheep populations and changes in ecology, power 
regime, and other influential historical events, the matrilineal basis of sheep has remained 
largely the same, and has continued to modern native sheep. In future research phenotypic, 
whole nuclear and more comprehensive Y-chromosome analyses are required. Pilot NGS data 
based on 30 sheep samples from Estonia, Russia and Latvia have shown promising 
endogenous DNA content (... to 80%). Also continuous work with osteological material is 
planned to shed more light on past livestock exploitation and animal husbandry. 

 

Keywords: Ovis aries, ancient DNA, mitochondrial DNA, genetic diversity, ancient lineage, 
Estonia 
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Tracking the genomic composition and evolutionary heritage of the Viking’s domestic 
animals using ancient DNA 
Sanne Boessenkool, PhD 

Centre for Ecological and Evolutionary Synthesis, Department of Biosciences, University of 
Oslo 

Ancient DNA provides unique opportunities to directly test hypotheses on past 
anthropogenic impact, population demography and selection. In a series of projects we are 
focusing on the Viking Age, a period of large-scale people movements during which a 
complex of cultural tools, plants and animals were introduced to new territories and adapted 
to a variety of climates and environments. Using whole genome data from both ancient and 
contemporary specimens, we are testing how trade and agriculture - both central to Viking 
culture - have shaped the distribution of domestic animals and their genes throughout the 
region. One of the taxa we study is the horse (Equus caballus), one of the most important 
animals in Viking culture. Horses were used in warfare, served as the primary means of 
transport on land, and were used for agricultural practices. Additionally, horses were 
regarded as a valuable possession reflecting status, and featured extensively in both religious 
and funerary rituals. We have sampled horses from Viking Age excavations in Norway, 
Sweden, Iceland, Germany, Ireland and the Orkney Islands. Using target enrichment in 
combination with high-throughput sequencing we analyse a combination of functional traits 
and putatively neutral genetic markers in our samples. In this talk I will introduce our ongoing 
projects and specifically focus on the methods we are using, some of the challenges we 
encounter and the information we retrieve from the data. 

 

 

NordGen’s role in the conservation of farm animal genetic resources in the Nordic 
region 
Anne Kettunen, Linn Groeneveld and Peer Berg 

The Nordic Genetic Resource Center – Nord Gen, P.O. Box 115, NO-1431 Ås, Norway 

 

The Nordic Genetic Resource Center (NordGen) is an institute under the Nordic Council of 
Ministers dedicated to the safeguarding and sustainable use of plant, forest and farm animal 
genetic resources. The Farm Animal section is a knowledge and service center for animal 
genetic resources for food and agriculture (FAnGR) in the Nordic region. Our focus is to 
promote conservation and sustainable use of FAnGR through education, knowledge 
dissemination, consultancy, and networking and research activities. Our aim is to promote 
not only the genetic and economic, but also cultural, historical and social values of farm 
animal genetic diversity to meet the future needs of livestock based agriculture, changing 
markets, consumer preferences, production systems, and climate change. 
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Understanding the formation and evolution of farm animal species and breeds, as well as 
gaining insight into environmental adaptations and cultural-historical aspects, including 
multifaceted animal-human interactions, are highly relevant for all activities of NordGen 
Farm Animal section.  

 

Population structure of native Swedish sheep breeds 
Christina M. Rochus1,2,3, Gwenola Tosser-Klopp2, Bertrand Servin2, Anna M Johansson1 

1Department of Animal Breeding and Genetics, Swedish University of Agricultural Sciences, 
Uppsala, Sweden 

2GenPhySE, Université de Toulouse, INRA, INPT, INP-ENVT, Castanet Tolosan, France 

3AgroParisTech, Université Paris-Saclay, Paris, France 

Native Swedish sheep breeds are part of the North European short-tailed sheep group; 
characterized in part by their uniqueness. Our objective was to study native Swedish sheep 
population structure. Four breeds were genotyped for 600K SNPs; Dalapäls and Klövsjö sheep 
from the middle of Sweden; and Gotland and Gute sheep from Gotland, an island in the Baltic 
Sea. We studied population structure by: Principal Component Analysis (PCA), cluster-based 
analysis of admixture, and an estimated population tree.  The analyses of the four Swedish 
breeds revealed; four distinct breeds; with Gute and Gotland sheep more closely related to 
each other as seen in all analyses; and all breeds having long branch length in the population 
tree indicating an accumulation of drift. We repeated our analyses of population structure at 
a medium density of SNP markers by including 50K SNP genotypes from other north 
European short-tailed breeds from the Sheephapmap project and 600K SNP genotypes of 
Romanov, Ouessant and Texel (as an outgroup) breeds from France. Results arranged breeds 
into three groups: Norwegian and Icelandic breeds, Finn and Romanov sheep, and Gute and 
Gotland sheep while the remaining Swedish breeds and Ouessant sheep were distinct from 
all breeds and had longer branches in the population tree (indicating large amounts of drift). 
Fjällnäs sheep, a breed from northern Sweden, will be genotyped for 600K SNPs and included 
in further analyses.  
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Review of genetics and history of the modern farm animal breeds 
Juha Kantanen1,2 

1Natural Resources Institute Finland, FI-31600 Jokioinen, Finland; 2Department of 
Environmental and Biological Sciences, University of Eastern Finland, FI-70211 Kuopio, Finland 

Genetic diversity of northern European cattle, horse and sheep breeds has been investigated 
using autosomal and Y-chromosomal microsatellites and D-loop of mitochondrial DNA. 
Recently also whole-genome SNP-markers (Single Nucleotide Polymorphisms) have been 
applied to examine within-breed genetic variation, population structure and selection 
signatures. These studies have provided critical information about the loss of domestic 
animal biodiversity in the case of extinction of rare or endangered breeds. In addition, 
marker-based studies have shown genetic relationships between the breeds within the 
species. The genetic affinities among a set of northern European breeds typically indicate 
that they share common history and common ancestral population rather than being an 
indicative of recently happened crossbreeding.  
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Information on refund of travel expenses for the workshop 
The organizers will cover your travel costs (flights in economy class, trains, transfer cost 
to/from airports). Your travel costs will be refunded to you after the conference based on an 
invoice or travel claim form. We ask you to make your own travel arrangements. It is 
recommended to make the arrangements and invoicing via your organization but also 
personal travel claims will be accepted. 

Travel claim (The form will be sent by email and it is also available at the Workshop). 

Please send the travel claim by email together with copies of tickets and receipts immediately 
after the workshop to address: Raimo.vepsa@luke.fi (Raimo Vepsä, Natural Resources 
Institute Finland (Luke), Myllytie 1, FI-31600 Jokioinen). 

Attach: 

• original receipts and tickets 
• full personal identification number (or national taxregistration number) 
• your private address 
• Bank 
• SWIFT/BIC code 
• IBAN code 

Invoice through your institute 

Charge your institute for your travel expenses. Your institute sends an invoice to Natural 
Resources Institute Finland/Raimo.vepsa@luke.fi (Raimo Vepsä, Natural Resources 

Institute Finland (Luke), Myllytie 1, FI-31600 Jokioinen). 

Attach: 

• Copy of travel claim (that you submitted to your institution) 
• Copies of receipts and tickets 
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